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LOINGIDAD

Trong qué trinh phat trién ctia minh, mén khoa hoc Sinh Iy thye vat ¢6 hai hudng
nghién ciru chinh:

- Hudéng nghién ctru Sinh 1y - Hod sinh: chuyén nghién ctru ban cht c4c qué trinh
sbng x4y ra trong co thé thuc vit, by 46 tim ra cac bién phap didu khién mét phin hay
toan by qué trinh Sinh 1y - Hoé sinh theo huéng o6 loi cho con ngudi trong didu kién ty
nhién va nhén t3o nhw nghién ctu cée qua trinh quang hop, ¢d dinh nito phin tir (N2) va
qué trinh sinh trudng, phét trién coa cay, v.v. .. S

- HuGng nghién ciru Sinh 1y - Sinh thai: chuyén nghign ciu méi quan hé gifta cic qud
trinh sinh 1y va céc yéu 1§ sinh théi (nuée, nhiét d9, 4nh séng, Oy, CO;, va dinh duéng,
dit...). Trén co so d6 tim ra duge che quy ludt hoat déng cta cie qud trinh sinh Iy trong
cée didu kién sinh thai x4c dink nhim %8y dyng m6 hinh sinh thai t61 wu cho cde qué trinh
sinh Iy gidp cdy sinh trdmg, phét tridn va cho ning sult cao, chét hrong t6t.

Sinh 1y hoc thye vét con duge chia ra cde chuyén khoa:

(1} Sinh Iy thiee var dai cuong - Chuyén nghién ciru cdc chire ning sinh Iy chung
cla thye vit.

(2) Sinh Iy thiec vdt chuyén khoa - Nghién ciru cic quy ludt sinh ly cho timg nhém
cdy, timg cly nhur Sinh 1y cy trdng, Sinh 1y ey rimg, Sinh 1y c4y an qua, Sinh ly cly
l3a, cly ddu tuong, Sinh ly cly ngb, cdy khoai tay, v.v...

(3) Sinh Iy thuc vat img dung.

Nhitng nim gin ddy, Sinh Iy hoc thuc vat ngay cang tiép can véi thye tién san xuét
ndng nghiép, ldm nghiép, bao quan va ché bién ndng san, v.v... va né ¢b vai trod rat quan
trong cho cdc nganh san xudt ndy. Do khudn khd gido trink Sinh I thuc vit co ban c6
thdi luong gidi han, khéng thé trinh bay hét duge nhitng ng dung va kha ning émg
dung cia mon khoa hoc niy vao sén xuit, trong khi d6 céc kj su ndng hoc it cin
nhing kién thire ing dung vao thuc tién san xudt. Trude doi haj d6, mon hoc Sink I
thire viit ieng dung ra doi.

Nhiém vy chich cia Sink & thuc vgs ing dyng 13 nghién ctu, tng dung nhiing
quy ludt sinh Iy cia cly trdng da biét vao thue ti8n san xust nhr:

s Céc kién thirc v& sinh Iy t4 bao da va dang duoc tmg dung rong rfi, hidu qua
trong ¢bng nghé nhin gibng vo tinh cdy trdng bing con dudmg nudi cly méd (in vitro),
gism chiét canh (in vivo) dé cung cAp cho san xuft cily gidng c6 chit luong cao.

e Céo kién thire v& trao ddi nude va dinh dudng khodng dwge g dung vao viée
chén doén nhu cdu nute, dinh dutng dbi véi cy. Tir @6 ¢6 c4c bién phép tudi mrde,
bén phan hop 1y cling nhw émg dung trong cOng nghé trdng cy khong ding dit, g2op
phin tao nén mot nén ndng nghiép sach va bén vitng.



e Céc kién thirc v& quang hop gitlp dira ra céc bién phap k¥ thuat didu khibn hé
quang hop trong quﬁn thé cAy tréng dé “kinh doanh” nang lugng 4nh sang mat trdi hidu
qua nhat.

» Nhiing kién thirc v& ho hép dua dén cae bién phap k¥ thudt bao quan ndng sén
phim va ngm G hat gibng, 1am dét gieo hat...

e Sy hidu bidt v& sinh trdmg, phét trién cia thyc vét cling nhu cdc chét didu hoa
sinh trudmg thuc vat d8 va dang dwoc Gng dung ring rdi trong ndng nghidp & didu
khién ¢4y sinh trudng, phét trién theo hudng ¢6 lgi cho con ngudi.

Ngoai ra nhing kién thtre hifu biét v& Sinh ly hoc thue vét con duge ftng dung
weng dié‘u khién va khai thic cdc hé sinh thai t6i wu, lién quan dén viée bdo vé moi
trudmg bén vimg .

Gigo trinh "Sink Iy thirc vit tng dung" gdbm 7 chuong.

Chuong I : Nhan gibng v tinh cdy trdng.

Chuong IT: Pidu khién trao dbi nude va dinh dudng khoéng dbi véi cdy trdng.

Chuong III: Trong cAy khong ding dét.

Chuong IV: Quang hop ctia quin thé cy trbng.

Chuong V: Piéu khidn ho hdp trong trdng trot v bao quan ndng san phim.

Chuong VI: Ung dyng chét didu hoa sinh truong trong trdng trot.

Chuong VIL: Biéu chinh phat sinh hinh thai cia céy.

No6i dung g1a0 trinh nay @4 két hop nhimg kién thirc cia Sinh 1y hoe thuc Vat V&l sy
hleu biét v& céc fing dung va kha niing tmg dung cia mdn hoe nay trong san xuit. Do d6

cubn gido trinh ndy khéng chi 12 tai liéu hoc t3p chn thiét cho sinh vién nganh ndng hoc
ma con 13 t3i lidu tham khdo cho tht c2 nhing ai quan tim dén linh vuc nay.

Tuy nhién, 12 gido trinh dugc bidn soan lan diu va thei gian cé han, do viy cubn
"Sinh 1j thuc vit ding dyng" khong tranh khoi nhimg khiém khuyét. Ching i rét
mong nhin duge sy gop ¥ clia dong dao ban doc dé cudn sach dwoc hoan thién hon.

D¢ hoc t5t hon mdn hoc nay, nén tham khao thém mét s6 tai lidu sau:

1. Le Trin Blnh Hb Hitu Nhi, L& Thi Mudi. Cong nghé sinh hoc thuc vit trong cai
tién gidng cdy tréng. NXB nong nghiép, HANGi, 1997.

2. TrAn Minh Tam. Bdo qudn vés ché bién néng san sau thu hoach. NXB Noéng
nghiép, Ha Ni, 2002, '

3. Nguyén Quang Thach, Hoang Minh Tan. Chdr diéu hod sink frudmg véi cdy trong.
NXB Noéng nghiép, Ha Nbi, 1993,

4. Vii Vin Vu. Sinh Iy thire vdt ding dung. NXB Gido due, Ha Nbi, 1999,
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A. PHAN LY THUYET

Chuong I
NHAN GIONG VO TINH CAY TRONG

- Ndm duwge cée khdi nidm va nhang wu nhu'oc diém ciia cdc hinh thirc nhan
gmng thuee vt néi chung va nhin gzong cay 1rong néi riéng. Dya vao kha hding nhan
gidng vo tinh thuc vér trong i nhién dé con nguol vdn dung vao thic tién san xudy
trong cong tdc nhdn gidng vé tink cdy trong Nim duoc co so’ khoa hoc va nhitng 1
nhuge didm cia cde Pphsong phdp nhin gidng vé tink cdy trong nhdn tgo.

- KJ thudt nhin giong vo tinh cdy trong in vivo (phirong phdp gidm, chidy
canh; ghép canh) nhitng wu nhuge diém, co 56 khoa hoc cia phwong phdp, cdc
thao téc cu thé. Ung dung cila tieng phwong phdp trong san xud,

- Ky thudt nhan g:ong vé tink cdy trong in vitro (phu'ong phdp nhin giéng vo
tinh bang nudi cdy mé 18 bao) co ¢ khoa hoc, uu nhuge diém, cde diéu kzen can
thiét trong ky thudt nudi cay mo té bao ky thudt cia tirng  giai doan nudi cdy mé 16
bao. Ung dung vio thiec tién san xudt,

L MOQT SO KHAI NIEM LIEN QUAN DEN NHAN GIONG CAY TRONG

i. Sinh sén (Reproduction)

Sinh sén 13 kha nang sinh vt t4i tao c4c thé hé, Phuong thirc sinh sin rit da dang
nhung déu thude hai hinh thire chinh 12 sinh san hiru tinh va sinh san v6 tinh.

- Sinh sdn hitu tinh (Secxual reproduction): Hinh thiic sinh san c6 sy két hop cua
giao tir duc va c4i dé tao thanh phdi, sau d6 phét trién thanh co thd méi hoan chinh.
Sinh san hiru tinh c6 thé 13 ty phdi hoic tap giao. ‘

- Sinh sdn vé tink (Asecxual reproduction); Hinh thitc sinh san khéng c¢6 sy két
hop cua giao tir dyc va c4i. Sinh san v tinh & cay trdng cé c4c hinh thitc sau :

- Sinh sdu v6 phéi (Agamic reproduction): Phdi duge tao ra khong do thy tinh gnra
té bao tnmg va tinh tring, ddy 13 hién tugng tw nhién dé tao ra dong vd tinh thong qua
hat gidng.

- Sinh sén sinh dwdmg (Vegetative reproduction): Kha ning tai tao mot co thé méi
hoan chinh tir mdt b phin nao d6 duge thch 101 khéi co thé me nhu thén, 14, 14, ct, chdi...

Trong tir nhién, nhidu loai ciy trdng c6 thé sinh san vira bing hinh thirc hifu tinh,
vira bang hinh thirc v6 tinh, nhung cfing ¢6 nhidu loai cdy trdng chi sinh san bang hinh
thirc hifu tinh hodc v6 tinh.



2. Nhiin gitng (Propagation)

Nhén gibng 12 bién phap k§ thudt ma con ngudi ding d8 t4i tao cdc ca thé cin thidt
théng qua hé théng sinh san. Vi vay, c6 thé sir dung hinh thirc nhén gidng bing phuong
phap hifu tinh hodic phuong phép vo tinh tuy vao muc dich cling nhy cac loai cy trdng.

II. NHAN GIONG CAY TRONG BANG PHUONG PHAP HUJU TINH
1. Khai niém

Nhan giéng bing phwong phéap hiru tinh 13 hinh thitc ¢dy con duge hinh thanh tiy
hat. Bay 12 hinh thiic nhan giéng ¢b truyén ma con ngudi str dung tir khi biét tréng trot,
Hat dugc hinh thanh do két qua thy tinh giita giao tit dwe (hat phin) véi giao tir céi
{nofin}). T hat s& hinh thanh mot ¢y méi mang dic tinh cta ci chy bd va cly me
(tnrdmg hop thy phin chéo) holie nghiéng hin vé cy bé hoiic cay me (trudmg hop vo
phi). Hat dugc hinh thinh do qua trinh ty thy phAn cta hoa holic do thy phén nhin tao.

2. Nhitng wu diém

Uu diém ciia phuong phap nhén gidng hitu tinh d4 duge Edwin.F.George (1993)
tbng két thanh bén diém chinh sau:

- Phuong phép tién hanh don gian trong ty nhién hodc nhén tao ma khéng cn sir
dung dung cy thiét bi phirc tap. Pong thoi, phuong phap nhéin gidng hitu tinh tao dugc
mét sb lugng 16m cay giéng nén gis thanh cdly giong thudng ré. ‘

- Hat gidng c6 thé bao quin dugc trong thdi gian dai trong cdc dung cy don gian
- nir bao bi, chum, vai, chai, lo... tuy thude timg loai hat va sy rii ro trong qua trinh bdo
quén thap, hat gidng dam béo t 1¢ séng cao.

- D€ dang van chuyén va phan phbi khéi lwong 16n hat gibng tir noi san xuét dén
noi tiéa thy.

- Céc loai siu bérh va virus phén I6n 13 khong lay truyén qua hat nén ciy gibng
moc tir hat 13 cly sach bénh.

3. Nhitng nhwge didm

Nhuge diém 16n nhét cia phirong phép nhan gibng hitu tinh 13 da s6 ciy con duoe
sinh ra tir hat s& ¢6 nhiing tinh trang thay di so véi cdly me, m&i mot sy thay déi d6 13
dai dién ctia m6t t6 hop gen méi duoe hinh thanh trong qud trinh phén bao gidm nhidm.
Vi vy cdy nhén gibng bing phuong phép hitu tinh thudmg khéng ddng ddu va khéng
hoan toan mang céc tinh trang nhir cdy me.

D6t voi logi cdy 4n qua, cdy cong nghidp dai ngdy thi nhén gidng bing phuong
phdp hitu tinh ngay cang gidm, ngudi ta chi 4p dyng hinh thire ndy trong cde trixong hop
khé thanh cOng trong phuong phép nhin gidng v6 tinh, céc loai cly cb hat da phoi, sir
dung cho cong tic lai tao va chen loc gidng.
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Il NHAN GIONG CAY TRONG BANG PHUGNG PHAP VO TINH
1. Khai nidm
Nhén gibng v6 tinh ciy trong 14 phuong phép tao cdy con fir cac ca quan, b8 ph@n dinh

dudng clia cly nhu cinh, than, re, 14, cu..... Diy 13 hinh thisc nhan gidng phd bién & nhidu
loai cay trong Qué trinh nhan gidng v6 tinh c6 thé difn ra trong tir nhién va nhén tao.

2. Nhén gidng vé tinh tw nhign

Nhén gibng v6 tinh tir nhién 13 hinh thirc nhén gidng ma con ngudi lgi dung kha
néng sinh san dinh ducmg clia ¢y trdng, loi dung kha ning phan chia cac co quan dinh
duting clia cdy trdng ¢ hinh thanh mdt c4 thé mdi c6 kha niing sbng dbc lap véi cdy me
va mang céc tinh trang cta cly me. Hinh thite ndy bao gbm :

a) Dimng thdn bo lan:

0] phan mét gura hai 16ng, néu duge txep
xtic v&i dét s& moc 13, phia trén moc chdi dé a0
thanh mét cdy con hoan chinh, tach r&i khoi co
thé me dem trdng thanh mot cly moi.

Bién phép nay thudng 4p dung dbi v&i mét
56 loai cay ¢ tia thin nhu cdy diu tiy. Bién
phép nay 14t don gidn vi loai cly nay khi tia
than bo dén dau thi m&i dbt s& hinh thanh mot
céy mdi, ta chi viée tach cdc cdy méi dem tréng
(hinh 1.1). Hinh 1.1. Than bo lan

b) Téch choi:

Chdi duge hinh thanh ti gbe than chinh ¢ diy di thén, 14, 13, Tuy fimg loai ciy
trdng ma c6 cé.c loai chdi khac nhau nhu chdi than (chudi), chdi ngim (khoa1 nuge,
sen), chdi cuong qud, chdi chép qua (dira). Céc chdi nay sau khi tach khoi co thé me ¢6
thé dem trdng ngay hodc qua giai doan vudn wom.

c) Nhdn giong bang thén ci, thin ré (thdn sinh dia):

Trén thén cta loai «cay sinh dia ¢6 mang céc chdi hotic nhidu mét chdi, mbi mat co
thé phét trién thanh chdi va thanh ¢ ciy hoan chinh, do vy c6 thé ding cdy sinh dia dc
nhén giéng nhu hanh, khoai tdy, gimg, hodng tinh...

3. Nhén giéng v6 tinh nhin tao

Nhén gidng v6 tinh nhén tao 13 hinh thitc nhén glong v0 tinh ¢ sir tac dong cia cac
bign phédp co hoe, hoa hoc cong nghé sinh hoc... dé diéu khién sy phét sinh cde co quan
bo phén cia cdy nhu ré, chdi, I4... hinh thanh mét cdy hoan chinh hoé,n toan c6 kha ning
séng dbc p véi ca,y me. Cdy duge tao nén tir phwong thire nhén gidng ndy mang hodn
toan dic tinh di truyén nhw ciy me.



Ngudi ta phin chia lam hai loai

- Nhan gibng v6 tinh duoe thye hién trong didu kién ty nhién (in vivo), v6i hinh
thire niy, ey gidng tao ra ¢ kich thude lon (Macro propagation).

- Nhan gidng vo tinh duge thue hién trong phong thi nghiém {(in vitro), v6i hinh
thirc ndy edy gibng c6 kich thude nhd (Micro propagation).

IV. NHAN GIONG VO TINH IN VIV0 (MACRQ PROPAGATION)

Nhén giéng v0 tinh in vive tlire 12 qua trinh nhin gibng duoc thue hién trong didu
kién tr nhién gdm céc hink thirc nhy tich cly, gidm canh, chi€t canh, ghép mét dé tao
¢y con ¢6 dic tinh giong hét ciy me.

1. Co sé khoa hoc

Tt ¢4 cac loai thye vat déu ¢6 diic tinh 4 sinh, tie 12 khi tdch réi mot co quan bé
phén ndo d6 ciia cly ra khoi cly me thi i dé trang théi nguyén ven cia cdy bi vi pham,
nh¢ ¢6 diic tinh t4i sinh ma ciy c6 kha nang khoi phyc lai trang théi nguyén ven cia
minh. Djc tinh tai sinh & thye vat 16n hon dong vat rit nhidu. Vén dung diic tinh t4i sinh
cta thye vt ma con ngudi didu khién cay trdng theo huéng ¢6 loi nhur bién phép cit tia
120 tan cho cdy canh, ciy ldy bup; nhan gibng v tinh cly trdng.... Trong bién phap nhan

s A

gibng vo tinh cay tréng thi kha nling ra ré bt dinh cua canh chiét, canh gidm hoic lién
vét ghép déu dua vio dic tinh 14i sinh dé dam béo tinh nguyén ven cua cly.

Khi tich mdt canh ra khéi cdy me thi cay dé da bi mét tinh nguyén ven c¢la minh,
&€ khodi phys lai tinh nguyén ven ctia minh, cly c6 kha ning sinh ra mét chdi méi dé bi
d4p canh vira mét di. Ddng thoi canh dugce tach ra khoi cdy me lic d6 ciing bi mét tinh
nguyén ven cia mét cdy, tic 12 canh bj thidu phin & dé tr& thanh cdy hoan chinh, nén
n6 s& tw khoi phyc tinh nguyén ven ciia minh bing kha ning hinh thanh r& bt dinh dé
trd thanh cdy hoan chinh. Hodic khi ghép mét thi nhy kha ndng t4i sinh coa cac & bao
xung quanh phan bj cit 43 1am lidn vét thuong va tiép nhan mit ghép,

2. Un diém ciia phwong phép nhin gibng v tinh in vive

Nhén gibng v6 tinh in vive bing c4c bién phap gidm canh, chiét canh va ghép mit
¢6 mdt s wu diém chinh sau :

- - Ty 1§ thanh c6ng trong nhan giéng cao. Céc bién phép giim, chiét canh hosic ghép
mit tj 18 tao cAy gidng thudng dat duge tir 50% dén 100% tuy theo timg déi twong cay
trdng va céc bién phap 4p dung. Hién nay, ngudi ta thuong st dung cac chit diéu tiét
sinh trudng dé kich thich sy ra & bét dinh cho canh chiét, canh gidm thi ty 18 ra 18 dat
t61 100%.

- Théi gian tao cay giéng nhanh. Théng thudmg thdi gian tao cdy gibng trong k¥
thudt gidm, chiét canh hogc ghép mit chi tr vai ngay dén vai thang tuy theo timg dbi
tuong cy trdng va bién phép dp dung. B4 mén Sinh 1y thire vat - Trudmg dai hoc Nong
nghiép I rit thanh cOng trong k§ thuat gidm canh cia nhidu loai dbi tirong cay trdng nhu
cy khoai tiy, cAm chudng, cdy roi, budi, chanh... chi sau tir 3 dén 7 ngay thi canh gidm
ra 1€ bat dinh va sau khoang 1- 4 tudn thi cdy gibng da tidu chuAn xuit viron.
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- Tao céy gmng ¢6 kich thude 16a, Cly gmng duge tao bing bién phap gzam chiét
canh hofic ghép mét ¢b kmh thwde 160 hon nhidu so véi phmmg phép nhén gibng in
vitro. Kich thm%@ chia cly gibng khoéng i ma‘é: bt 8én nhidu dbt cay tay thude vao dbi
twong cly trdng v& nhu cBu coa he 58 nhan gibng.

- Ciy gibng mang dic tinh cua cly me. Bién phip gidm chs.et canh va ghép mét
efing nhw cdc bién phép nhén gidng v6 tinh ndi chung, cdy gibng tao thanh tir céc co
quan dinh dudng cla cdy me nén cb ndi sinh hoe cila cly me va mang dic tinh di
truyén ciia cdy me.

- Thao thc va trang thiét bi don glan K¢ thudt nhan gibng v6 tinh bing bién phép
gmm, chiét canh hoic ghép mét rit 48 dang 4p dung cho moi d6i trgng lao Ciong frong
nghé lam vadm. Moi thao tée trong quy trinh gidm, chiét canh hosic ghép mét rit don
gién va hoan toan khong yéu cu céc thidt bi hiés dai.

3. Céc bién phip nhin gidng vé tinh in vitro
3.1. Nhiin gidng v tinh bing téch cdy

M&i cdy thutmg chi c6 mdt goc vé mot bd 18, tuy nhxen con nguén co the sir dung
céc bién phép k¥ thudi tac dong d8 cay phét sinh nhidu gbe, mdi gbe 6 bo 1é riéng bigt,
ro1 tach rleng timg gbe dem trong thanh cay méi. Vi dy bién phap cua gbe cho né.y chdi
181 vun dét vao gbc cho ra &, tich ra trbng. Phuong phip ndy cham, higu qua thip, tn
cOng nén it duge dp dyung.

3.2. Nhén gidng vé tink bing giam, chiét canh

Phuong phép gidm, chiét canh dya trén kha n¥ing hinh thanh & bt dinh clia canh
gidm hoyic chift khi dwoc cft rdi khoi cdy me. Phuong phap ndy thudng duge 4p dung
cho ¢4 hai nhém cly thin gb va than thao nhur cdy vai, nhin, cam, chanh, khoai tay, mia,
dira, hoa ctic, cAm chudng....

a) Co 56 khoa hoc cia sy hinh thanh ré bdt dinh:

Khi ¢6 tac dong vao cdy me nhu cft canh glarn ra khdi co thé cly me holic khoanh
vé canh chiét thi Iue d6 trong co thé cay me s& bit dAu hoat hod sy hinh thanh 8 bt
dinh. Yéutd gay hoat hoa sy hinh r& bt djnh 12 auxin.

Khi c6 tac ddng cét canh hosic khoanh vé thi auxin s& duoc hinh thanh mét cich
nhanh chéng tai dinh sinh tmeng vA ¢éc co quan non, sau d6 qua hé théng mach libe,
auxin duge vAn chuyén v& phin vét cit cia canh chiét, canh gidm @8 kich thich tao r&
bht dinh. Vi véy, si ra 18 bt dinh cda canh chiét, canh gidm nhanh hay cha,m i& hoan
toan phu thude vao kha ning 1éng hop auxin ndi sinh cia tirng loai cly tz‘ong Ngudi ta
¢6 thé xir 1y bd sung auxin ngoai sinh dé thuc dAy nhanh chéng s ra & bét ﬁmh cua
canh chiét, canh gifm.

Sy hinh thanh & bit dinh la mft qua irinh, d6 12 qué ttinh phan phan hod ciia té bao
tién trgng thng, tiép d6 12 tai phin ho @ hinh thanh mim 18 (hinh 2.1),



Couh trinh kink thank 1€ bét dinh chia 1m ba giai doan :

- Phén phin hod ola 8 bao tidn rong ‘iéﬂg 8 ey lai chite ning phan chia t& bao
clia 5 phn sinh tuong ting 48 tao khdi 46 bao blt dinh (callus),

- Téi phéin hod t bio 18 tir cée 18 bao bt dinh @ hinh think mim 18 bt dinh

- M 18 sinh trudng 62 hinh thanh «2 bit dinh.

Thong thudng, gial doan ddu chia sy hinh thinh 13 bt dinh can luong auxin 16n
nhii cho sy vhén phin hod té bao (107 - 107 giem?), giai doan thir hai cdn luong auxin

thép hon cho su ti phan hod mém r& (10 7 glem®), con giai doan sinh truémg & luong
auxin cin rét thap (107" - 10712 glem®) hoic khéng cdn auxin trong giai doan nay.

a) B)
Hink 2.1. Su phan phin hoé t bao twong tAng dé hinh thanh & bit dinh
a) va b): Lat cat doc va ¢t ngang mém 18 bat dinh

Trong k¥ thudt gidm, chiét canh, ngudi ta thudng xit 1y bd sung cic chét thude
nhém suxin ngoai sinh @ kich thich st tgo ré bt dinh nhanh va higu qua hon nhy IBA,
a-NAA, 2,4D.... Tuy theo chét sir dung va loai ciy tréng, cling nhu tuy theo pmrong
phép x& Iy ma ndng @6 sir dung 1a khic nhau.

- €6 ba phuong phép chinh d& x Iy auxin cho sy ra 12 bit dinh:

~ Phuong phdp xiz Iy nong dp loéing: nbng @b xir Iy vao khoang v3i chyc ppm.

Véi phuong thitc gifm canh thi ngdm phin gbe vao dung dich trong thdi gian 12
dén 24 gitr 1di cim canh gidm vio gif thé.

V61 phuong thitc chiét canh thi trdn dung dich xir ¥ véi @t b biy true khi bo
biu xung quanh vét khoanh v4.

- Phuong phdp xik Iy nong dp déc: nong dd xt Iy khodng vai nghin ppm.

Vi phuong thirc gifm canh thi nhiing s&t nhanh phin gde vio dung dich trong
khoéng 1-2 gidy 1di cdm ngay vao gis thé,
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Vi phurong thire chiét canh th.z. dung béng thm dung dich xir Iy v chi cln bdi lén
trér: vét khoank vo #én (noi sé xuit hién r&) trirdre khi b6 biu..,

- St dyung dgng bor: cb nhidu ché phim giam chiét canh dang bot, trong thanh phin
¢ chiva auxm Véi ;mg:‘i; e nhét dinh duoe phoz tlon vii mot ani bot ndo d6. Khi gidm
canh chi cin chim vét cfit clia canh gidm vao ché phim b6t rdi chm vao gié thé.

b) Nhdn gidng vo tinh bing chiét comh:

* U diém:

- Cly con d& sbng, sinh trirdng nhanh, moc khoé.

- Céy con mang dAy di dsc tinh di truyén cta cdy me,

- Chy thép, tan gon nén thudn tién cho chim sé¢ va thy hoach.

* Nhusge didm:

- Ha sb nhan gibng khéng cao, chi st dung trong san xuht nho

- Céy nhanh gia ¢8i, tudi tho viedn cdy thip, kha niing chdng chiu v&i didu kisn bit
lgi cla mdi trudng khdng cao

- Céiy me bi khai théc nhidu s& lam giam tubi tho va suc séog.

* Cde hinh thire chiét cimh:

+ Chiét canh bang bién phép ubn vit canh:

Bién phép udn canh thudng &p dung
cho 461 tugng cdy thin byi, thin thio nhu
cay db quyén, kim ngan, rdy thom...

Céch tién hanh: Ubn vit canh xuong
8i pht dit 18n, sau mét thoi g1an phan
duge phﬁ dht s& ra 18 (hinh 3. 1. Pé kich
thich ra 18 nhanh ¢4 thé gy vét ﬁlucmg nhe

1én canh ubn tai phin phi dt. Ct rdi timg
phén 43 ra 18 48 tao cdy gidng méi.

Hinh 3.1, Bién phép ubn vit canh

+ Chiét canh trén céy:

Pay 13 bién phép 4p dung phd bién cho nhém cdy than g nhu loai cdy &n qua
nhén, vai hdng xiém, chanh, roi, cam, quyt, budi... nhom cdy cbng nghip nhu che, ca
phé ; nhém cAy rimg nhu bach dan, qué, huang cénh vén & trén cly tir khi duge c}net
dén }dn ra r& bit dinh tao cay hoan chinh méi cht xubng dem trdng.

Theo hoe ﬁluyét chu k¥ tudi cta Trailakhyan thi mdi canh & trén cay 6 tudi sinh
hoc khac nhau. Néu canh c6 tudi sinh hoc trung binh s8 c6 kha ning tao 18 bht émh 16t
ho*n nhitng canh c6 tudi sinh hoc qud 1én hofic qua nho. Vi vy, véi muc dmh nhin
glong v6 tinh bing k¥ thufit chidt canh ngudi ta thudng lya chon nhiing canh tren chy cb
tudi sinh hoc trung binh hay con goi 12 canh "bénh t&" ¢8 chiét.
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Céch tién hanh: Ding dao sic cit hai khoanh vé cdch nhan k.hoang 2- 3 cin (h.mh
ia, b} s&u 46 loai bo 16p vo ngodi, dimg dao she cao sach 16p vo trdng tiép theo dén
tan phin gb (hinh 4.10).

Thudng dé phoi canh khodng mét budi
ho#ic mdt ngay sau mai bé biu,

Dbi véi nhitng cdy kho ra r& nhir cdy
hong Xiém, mén, mo, mrt frude khi bo
biu ta nén xi¥ 1y cho vét khoanh v (vét
khoanh irén) dung dich auxin (a-NAA)
4000-8000 ppm holic trdn dung dich auxin
viio hdn hop b6 bhu véi ndng @6 thép hon

(40 - 100 ppm). q Hink 4.1. Céch khoanh vo canh chidt
Nguyén li¢u ding 46 bé biu thudmg s 5, b, khoanh vo; c. Boc va cgo sach 1dp vo
dung 13 hén hop gifta 44t vudn hodc dét
bl ao phoi khd, dip nho trn véi mbt
trong sb nguyén liéu hira co nhu tru béi,
min cua, rom réc muc , r& béo tdy... véi ty |
18 2/3 34t v6i 1/3 nguyén lidu hitu co.

Dam bio 70% d6 4m cia hdn hop bé Hbn hop b6

béu. Phia ngodi ctia biu chiét boc bing gidy Boc gidy béu chiét
PE trong. Bude chit hai dAu biu chiét vio : PE trong

canh d8 ) biu khong bi xoay xung quanh

canh chiét (hinh 5.1). Hinh 5.1. Céch b6 bu canh chiét

aj b)
Hink 6.1. S ra r& bit djnh cta canh chiét du tidu chuln cit
a) Ra 12 bit dinh b) Cét canh chibt

Sau d6 theo ddi qua 16p PE khi théy r8 @4 moc ra phia ngoé,l bu va chuyen maun
iring nén sang mau trfing nga hogic hoi ngd mau xanh thi ¢6 thé cua canh chibt @8 trdng
vao vidm wom (hinh 6.1a, b).
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¢) Nhdn gidng vo tinh bing gidm canh:
* Uy diém:

- Cay con gifr duge céc tinh trang di truyén cia ciy me, vudn cly ddng déu thuan
tién chiim soc, thu hoach.

- Thori gian nhin gidng firong d6i nhanh, hé s nhan gidng cao.
~ Chu k¥ khai théc ngin, hisu qua kinh 4 cao.

* Nhuge diém:

- Tudi tho vudm cdy thdp, chu k¥ kinh doanh ngin.

- Do hét ngudi san xuét c6 trinh 46 k¥ thudt nhét dink.

- Tén nhidu céng chim séc.

* Cde hinh thize gidm canh:

Tuy theo timg b1 tuong ey trdng va muc dich nhan gibng m3 ngudi ta ap dung
céc hinh thirc gidm canh khéc nhau. Sau ddy 12 m6t s6 bién phép gidm canh phd bién
cho céc db1 tegng ciy trdng:

e Giéim canh bing bién phap cit cinh hodc cht than

Day 12 bién phap 4p dung phd bién cho nhidu dbi tuong cy trdng, cac loai chy thén
gd nhu cdy nhin, vai, cam, chanh, budi, ci phé, che...; cic loai cfy rau, ciy hoa thin
théo nhu khoai tdy, hoa ctic... Mot s6 cly c6 thé thyc hién nhén giéng bing phuong
phép cit canh holic ¢t thin quanh nim. Trong khi d6 mbt s8 ¢y d@ic bidt 1a mét sb cy
thén gd chi c6 thé thue hién vao mia rung 14 khi ma ciy dang & trang théi ngl nghi.

Céch tién hanh: Ding dao séc cht v4t ¢ vi tri phia du6i ciia @t canh hogic d6t than
véi kich thuéc tuy thude vio timg dbi twong cdy trdng va myc dich nhan gibng. C6 thé
cht timg dbt don holic d6t kép (d6i v6i cly c6 14 dbi ximg) (hinh 7.1a, b, c, d). Loai bo
b6t mot phén cia 14 néu 14 qué to. Nhing nhanh auxin (a-NAA vai nghin ppm) vio vét
cét néu cAn thiét, sau 46 chm vao gid thé gidm canh v6i chidu sfu khoéng 1em hode dit
nim ngang 1ap 1/2 than vao gis thé (36 v6i cay mia, day, may...). Bam bao a5 &m thich
hop ciia gis thé va 66 Am bio hoa trén bé mit 14 dén khi xuét hién r& bét dinh cia canh
gidm. Chiim séc cln thin dén khi xuit vuon.

* Gidm cinh bing bién phép cit 14

Bién phép ndy dugc 4p dung dbi véi cac loai cly canh, ciy trdng chéu trong nha,
dic bidt thirdng sir dung ddi voi cdy 14 bong, C6 hai loai kidu ¢t 14: cht toan b 14 v cét
mén 14 (hink 8.1a, b). Khi 14 dugc cit rdi khoi cdy me thi r8 bit dinh s& duge hinh thanh
tai phin cudng 14 holic tryc tiép trén 4.

Céch tién hanh: Moi thao tac va quy trinh tién hanh theo bién phép ndy fuong ty
nhw bién phép cht canh 48 néu & trén nhumg chi ding phin 14 cay d gism,
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b) ¢ d)
Hink 7.1. Gidm canh bﬁng cac bién pha.p cét canh, ct than
a) Cit canh; b) C#t thin nim ngang; c) Cét dbt don; d) Ciit 4t kép

. b)
Hink 8.1. Gifim cinh bing bién phép cit 14
a) Gifm 14 nguyén ven; b) Gidm miu 14

Dung dao sdc cit m6t mau 14 cay hotic ca 14 ciy gom ca phan cuong hodc khong ¢6
cuong tuy theo tu’ng logi cly, san d6 xit Iy auxin vao vét cit néu cin thit, bt méu 14
ho#c cim phan cuong 14 vao gla thé. Sau mot thoi gzan trén 14 hodic tai phin cuong €
hinh thanh ré bit dinh. Néu phén cuong 14 ¢6 c4 mat ngu thi mét ngd s& bat chdi hinh

thénh cay hofic ciing c6 thé ty trén phin 14 hinh thanh chdi méi d thanh cly ma khong
chn ¢ mét ngu.

Trong k¥ thuat gidm canh cdn chu ¥ :

- Gid thé 13 o4t Am ding @& gitm canh 12 t6t nhét, c6 nhidu loai cét nhw cét thd, eét
min, cit den, cét vang... tuy theo timg dbi trong cdy trdng ma sir dung loai cét ndo cho
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thich hop. Cat ¢6 c‘ila,c tinh tro, thoat mwc va xop s& tao didu kién thudn loi cho s 1a 1.
Cat ding 1am gia thé phai sach dé tranh ndm, khudn hode cée tap chit 1am chéi canh gidm.
Thudmg sir dung loai cat méi khai théc ho#ic cdt ofi thi phé.l du@rc rira sach bing cach ngim
cét trong HCl hofic thube tim trong vai gidy sau d6 rira nhidu lAn dwdi voi mrée.

- Canh mcfn gmm vén xay ra qué tmnh thoét hoi nwéc trén bé mit 14 nhung canh
gidm cha.xa ¢6 ré dé hit nuée din den mét cin bang mude, canh gidm bi héo va chét. Vi
vay, cn phai thudng xuyen phun 4m dam béo 46 4 am béo hoa irén bé mit 14 1am gidm
sir thoat hoi nu6e cho dén khi canh gidm xudt hién 8 bit dinh.

3.3. Nhin gitng v tinh bng phurong phip ghép

(}hep 1a phwong phép dwoc thye hién bing cach iay mét b@ phin cla nhitng ciy
gibng t6t, dang sinh tméng nhir c‘?oan canh, doan 18, ma,m ngt... ¥p dat vao vi tef thich
hop trén ey khdc goi 12 gbe ghép d2 tao thanh mot 4 hgp ghép, cling sinb trudong phét
trién va tao nén mét cdy méi hodn chinh.

@) Co s6 khoa hoc cia phuwong phdp ghép:

Phuong phap ghép dya vao dic tinh tai sinh lién vét thuong cta c.ay Té bao tai
phan bi thurong tren cdy c6 kbha nfing t4i phin chia lién tyc thanh mot dam t8 bao 48 lidn
vét thuong va tiép nhan phén duge ghép vao cdy.

Khi ghép cin 4p sét phdn md phan sinh tuong tang cua phan ghep véi gbe ghep, tai
do6 mo phin sinh cda gbe ghep hoat dfng m@nh tam lap day chd tréng gma hai vét cit,
cde t8 chitc mb 16 bio cia phan ghép va goc ghép din din hoa hop, gan v6i nhau, Hé
théng mach ﬂoem va xylem dan diroc lién két lai v&i nhau va théng suot Lic nay, chbi
ghép duoc cung cp chét dink dudng v nudc nén bit ddu sinh trudng, gbc ghép va chdi
ghép trd thanh mdt co thé mai.

Cay nhan gibng bing phuong phéap ghép vAn hoan toan gilt dwge nhitg tinh trang
nhur cdy me,

b) Muyc dich va edc wu, nhirge didm cia phwong phdp ghép:
* Muc dich

- Nhn gibng vé tinh cy trdng trong trudng hop céc phuong phép nhén gidng khac
khé thye hién hodc kém hidu qua.

- Thay d6i mét phén hode mot bd phan cia cdy nay bing mot phan ho#ic b§ phén
chia cdy gmng khac.

- Tén dyng nhitg wu diém cta gbe ghép cho cée cly trdng cin nhan gibng.
- C#i tao nhimg phén bj hai (gfy, sdu bénh) cua cdy.

- $1r dung phuong phap ghép d# test cdy chéng chiu bénh.

* Uy diém

- (it duge hin hét cac tinh trang ciia ciy me.

- He b nhan gidng cao, cdy ghép c6 tudi tho cdo.
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- C6 kha niing thay dbi gidng khi cdn ma khéng phai trdng méi (gibng cfi, ning
suft thip, sdu bénh...) ho#ic cliu chita cdc bd phiin hong (bi hai & géc, & din 161 chét
toan oy thi ghép ¢4 thay 1&).

- Khai thic cée wu difm ona cdy lam gbe ghép nhir: khé niing sinh trudng, kha néing
chong chin séu bénh va digu kién ngoai canh bét 1o (han, dng, lach...).

- S& dung trong cOng téc lai gidng.

* Nhwoe dibm

- Cly str dung 1am gbc ghép thudng tréng bing hat nén sinh trudng khéng ddng
déu kho chiim sdc.

- CAn 46i ngfli k¥ thudt 6 trinh d6 am hiéu v& k¥ thudt ghép, gibng cdy trdng,

- Cn dhn t nhidu cbng st 48 chon 18 hop ghép thich hop tuy theo timg loai cdy
irbng va timg ving nhét dinh.

6 hai nhém ghép: Ghép mit va ghép canh,

Ghép mit gdm: Ghép cira sb vi ghép mit nhé ¢6 gd. Ghép cimh g(")m: Ghép ép,
ghép canh bén, ghép doan canh, ghép ném, ghép ré. Tuy nhién, hign nay pho bién nhit

13 phuong phap ghép mit do thao tic don giin, thuin tién, hé sb nhén gwng cao, dé
dang van chuyén va bio quan vét liéu ghép.

¢) Phuong phdp ghép mét:

Trong k¥ thufit ghép, ¢6 mét sb hinh thirc ghép khac nhau nhu ghép 4p, ghép canh,
ghép mit. Tuy theo timg doi tugng ciy tr_?)ng va muc dich ghép dé lira chon hinh thirc
ghép thich hop. V6i muc Gich nhéin gibng v6 tinh ciy trdng thudmg sir dung hinh thire
ghép mit. Ghép mét c6 nhidu kiéu dugc goi theo vét rach phan gbc ghép: ghép chix T,
UHI..

* Uy diém: Ghép mét 13 hink thisc ghép rit phé bifn, 4p dung duge cho nhidu loai
gibng cdy trong khac nhau. Thao tic don gidn, thuln tién. HE sb nhén gibng cao. D&
dang bdo quéan va vin chuyén vit lidu ghép.

* Cdch tién hamh '

- Liy mét ghép: Chon mit ghép trén canh "banh 8", khong bi sdu bénh (hinh 9.1).
Téch mit ghép theo kiéu béc vo (canh tdo...), hodc cit vt phin mét (canh chanh, budi,
cam...) (hinh 10.1a, b, ¢, d). _

- Chuln bj gbe ghép: Ding dao sfic m& "cira s6" phin vo ciia thén cdy. Béc miéng
vo trén vét khia. Tién hanh dit mét ghép vao phia trong "ctia s8" va diy cita sd bing 16p
vd méi tach, cubn chit phin ghép biing diy nilon méng (tranh d nudc mura ngém vao
bén trong) (hinh 11.1). Sau khodng 15 - 20 ngdy ¢ thé m& diy bude va cht miéng vé
day phia ngoai miéng ghép (hinh 12.1a, b). D& kich thich mét ngi moc mam nhanh, sau
khi mé diy bude khoang 7 ngy tién hanh cét ngon gbe ghép. Thudng cit ngon gbe
ghép chch mit ghép khoang 2 - 3 cm, nén cit nghiéng khoang 45° vé phia ngurge chifu
vé&t mét ghép d8 tranh nude nhod vao mét ghép. Phuong phép ghép "cita 8" ¢6 17 18 cdy
sbng cao khoang tir 70 - 100% tuy theo timg loai cdy.
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HEF?E? 93 I a Ci‘lq}i‘i a) &) s) ﬁg}
miit ghép trén . . .
i n  Hink 10.1a, b. Tach mat ghép Hinkh 10.1c, d. Thch mat ghép
canh "banh té S e
trén cdy than gb irén cdy ho cam chanh

Hinh 11.1. Bube
chit mét ghép
vio gbe ghép % &

Hink 12.1.a, b. Mt ghép sau khi thdo dfy bude (a) va nay chdi (b)

V. NHAN GIONG VO TINH N VITRO (MICRO PROPAGATION)

Nhén gidng v tinh cy trdng in vifro hay vi nhén gi('ing (Micro propagation) 13 mdt
linh vye Umg dung c6 hlcu qué nhét trong cHng nghé nudi céy md té bao thye vét. Day la
‘phuong phap nhidn glong hién ﬁa1 duge thye hién trong phong thi nghiém nén con goi 12
phuong phap nhén gidng trong éng nghiém.

Khic véi cac phuong phép nhin gidng truyén théng nhw gidm, chiét canh ho3c
ghép mét, phuong phap nhin g1ong in vitro ¢6 kha ndng trong mot thoi glan ngan cod
thé tao ra mot sb lugng cdy gibng 16n ddng ddu @& pho kin mot dién tich a4t nhét dinh
ma cac phwong phap nhin gléng khac khong thé thay thé dugc. Ngodi ra phuong phap
nay khéng phuy thude vao didu kién thoi tiét nén c6 thé tién hanh quanh ném. Déy la mét
huofng dang du’qc g dung rdng rii. O V1¢t Nam hién nay c6 nhidu phong thi nghlgm
nudi cay mb, nhidu trung tAm sén xuit cay gibng hang n3m cung cip mot luong dang ke
cly gibng c6 chét lagng cao cho san xufit nhu chudi, dwa, khoai tdy, céc loai lan, cdy
¢énh, cdy 1am nghiép.

1. Co s& khoa hoe ciia phwong phap nhén gidng vé tinh in vitro

K§ thut nudi cdy mé  bao (tissue culture) néi chung va k¥ thut nhén gibng v6 tinh
in vitro ndi riéng déu dua vio co s& khoa hoc 12 ¢6 tinh toan niing, sy phin hoa va phan
phén hod.
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a) Tinh todn ndng cia té bao:

Haberland (1902) 13n diu tién quan niém ring, mbi mdt t bao bit ki cla mt co thé
sinh vit da bao ddu o6 khi ning tidm ting 48 phét trién thinh mét co thé hoan chinh.
Theo guan didm ciiz sinh hoc hifn dai th m8i mot it bao d8 chuyén hod déu chita mdt
lugng thong tin di truyén (bd ADN) tuong dwong véi hrong thong tin di truyén cia mot
co thé tredng thanh. Vi vy, trong ditu kién nhét dinh mdt 1€ bao blt ki déu c6 thé phat
trién thank mét co thé hoan chinh. Bic tinh d6 cia t€ bao goi 1a tink toan ning cia té bao.

Nhy vy, bht o mbt 18 bao
ndo cling ¢6 thé hinh thanh mdt
¢y hoan chinh. D6 ofing 13 co 5&
khoa hoc cta k¥ thudt nudi cdy
mé té bao (in vitro) ni chung va
ky thuat nhin gibng v& tinh
(clone - nhén ban) ndi riéng. Qua
3o ngudi ta ¢ thé bién mot 1 bao
bit ki (hodic mot mAu md) thanh
mdt co thé hoan chinh khi duge
nubi cdy trong mdt méi trudng
thich hop ¢6 ddy di cac didu kién
chn thiét cho t& bao thyc hién cac

qué trinh phén hoéa, phin phén Hinh 13.1, St dung nudi cdy cac loai mb
hoé (hinh 13.1). bat ky trén cly

b) Tinh phdn hod va phdn phin hod ciia £2 béo:

+ Tinh phén hod ciia t€ bio 13 s bién ddi ciia cac t& bao phéi sinh thanh cée t& bao
cia cdc md chuyén hod dam nhiém cée chirc ning khéc nhau, Trong co thé thye vt cb
khoang 15 loai md khac nhau dam nhiém ¢dc chiic ning khic nhav (md déu, m6 dén,
mé bi, md khuyét....) nhung ching d8u c6 cling ngudn gbe tir t8 bao phdi sinh da trai
qua giai doan phan hod t& bio dé hinh thanh cdc mb ridng bist.

+ Tinh phan phan hod ctia t& bao 12 céc t& bao khi @i dirge phén hoa thanh cic mo
riéng biét véi céc chite ning khéc nhau nhung trong diéu kién nhét dinh ching vin c6
thé quay tr& v& trang thai phoi sinh d phén chia t& bao. D6 14 tinh phan phén hod cia t
bao.

Trong k¢ thut nudi cdy cc co quan dinh dubng cta cfy nhw 14, than..., thi giai
doan tao md seo (callus) chinh 13 nhitg t& bao d8 quay tré v& trang théi phoi sinh cé
khé nfing phén chia lién tuc ma mét hin chitc ning cla céc co quan dinh dubng nhu 14,
thén ...treée 0.

Su phan hoa va phan phén ho4 gifta t& bao phdi sinh va t& bao d4 chuyén hod duge
bitu didn theo so dd sau:
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Phéin ho4 t€ bao
. B
Té bao phdi sinh < T¢ bao chuvén hoa

Phéan phén héa

V& ban chét, s phan hos va phan phén hod 14 qua trmh hoat ho4 gen. Tai mbt 'thcn
diém nio 46 trong qué trinh phat trién c4 thé thi mét sb gen duge hoat hod va mét so
gen khic bi e ché. Didu néa.y xay ra theo mdt chuong trinh d4 duge mi hoi trong cu
tric phén tr ADN. Khi nim trong mét co thé hoan chinh gilta céc t& bao ¢6 sy e ché
1an nhau, nhung khi dige tach roi va trong nhu‘ng diéu kién nhit dinh ti céc gen duge
hoat ho# dé dang hon nén chung 6 kha ning md it ca ca,r;: gen d& hinh thanh mot ¢4 thé
méi. DS chinh 1 ¢o s& lam nén tang cho k¥ thudt nudi chy m6 t8 bao.

2. Miuyc dich cia phwong phap nhin gibng vé tinh in virre

Trong iinh vire nhén gidng vo tinh in vitro thl k¥ thuit nhin nhanh gibng cay trbng
phuc vu nhitng muc dich sau :

- Nhén nhanh céc kidu gen quy hiém lam vét lidu cho cdng téc tao gibng.

- Nhén nhanh va duy trl cdc c4 thé ddu dong t6t dé cung cép cdy gibng cita cac cae
loai clly trono khéc nhau nhu cdy lwong thire, ey rau, ciy hoa, cdy canh, ciy duoge lity,
cdy lam nghiép...

- Nhén nhanh két hop v6i lam sach virit.

- Béo quan céc tap dodn gen, djc bist ddi véi loai cay d& bi nhiém bénh trong didu
kién tir nhién (khoai tdy, khoai lang,) hodc cac cdy d2 bj giao phén.

3. U, nhwye diém cita phwong phép nhén giug v4 tinh in vitro

Phuong phép nhén gibng vo tinh in vifro 33 dugc E.F. Gerge (1993) néu 1én mbt sb
wu, nhuge diém chinh sau d4y:

a) Uy ditm:

- Phuong phap nhin gibng in vitro ¢6 kha ning hinh thanh duoc sb lu‘o*ng 16m cy
gibng tir mot md, co quan cla cdy véi kich thude nhd k.hoang 0,1- 10 mm. Trong kh1 do
phucmg phép nhan gidng truyen théng (gidm chiét canh) nhim tao thanh mét cly gmng,
it nhét phéi sir dung mét phin co quan dinh dudng cla cly vé&i kich thuse tir 5 - 20 cim,

- Hoan toan tién hanh trong didu kién v6 tring nén cly gibng tao dugc s& khong bi
nhiém bénh tir m6i trudmg bén ngoai.

- 81 dung vt 1iéu sach virat vi c6 kha ning nhan nhanh sb lu(mg i6m cly sach
virtit.

- Hoan todn chi ddng difu chinh eéc tac nhén dién chinh kha ning tai sinh cua cdy
nhw thinh phin dinh dudng, anh sdng, nhiét 49, chit didu tibt sinh trudng... theo ¥ mubn.
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- H# 56 nhén giéng cao nén cb kha ning sin xuht 56 hrgng lén cly gibng trong mét
thivi gian nghn, 16 b nhén gi@ng & céc loai cdy ném trong khoé.ng tir 3% dén 10" /nam,
khong ¢6 mot k¥ thufit nhin gibng v tinkh ndo khic Iai ¢6 hé sb nhin gidng cao hon.

- C6 thé tién hanh quanh nim mé khong bi chi phéi boi didu kién ngoai canh cia
thot v,

- Cay gibng nhin in vitro néu chua ¢6 nhu ciu st dung i ¢6 thé bao quan duge
trong thoi gian dai ong didu kién in vitre.,

b) Nhwege diém:

- Mic dit ¢6 hé sb nhin gidng lén nhi.mg cay gidng tao ra ¢6 kich thude nho va déi
khi xut hién c4c dang cdy khong mong mudn (bién di, mong nude).

- Cay gibng in vitro do duge cung cp ngudn hydrat carbon nhén tao nén kha ning
i tong hop cée vat liéu hitu co (ty dudng) cla c8y kém. Pbng thii, cdy gibng in vitro
duge nudi dwdng trong binh thuy tinh holic binh nhya nén 4 4m khéng khi thudng bio
hod. Do d6, khi trdng cély ra ngodi diéu kign ty nhién cdy thudng bi mt cin bing nuéc,
gay hién tuong cly bi héo va chét. Vi vy, truée khi chuyén cdy ti didu kién in vitro ra
didu kién in vivo, cly cin trai qua giai doan "hudn luyén " dé quen dan véi ditu kién
méi trudmg bén ngodi ¢6 46 dm khéng khi thdp v4 4nh sdng manh.

- Cin trang thibt bj hién dai, k§ thut vién c6 tay nghé cao.

4. Didu kitn cln thiét cha nudi cdy in vitre

a) Vé trung:

Tht ca céc khiu nudi cdy ddu duoc thanh trimg: dung cy nudi chy, mAu nudi cly,
mbi trzdng (gid thé) va céc thao tic nudi cly... Su thanh cong hay thit bai clia cong viée
nudi cdy md 13 phy thude vao viée v triing. Néu cé mft khéu nao d6 khodng vo tring thi
mén nubi cly 14p tie bi nhidm vi sinh v4t hojc nim va s& chét,

Khit tring duge thie hién bing cic phwong tién sau:

- N&i hip: Khit tring bing hoi nude co nhiét 49 vA 4p suét cao, thudng 4p dung tiét
tring cho médi trudmg nudi cdy, dung cu chy (chai, lo, panh, dao, kéo, bong ). Vi ép

sufit 1 atm twong ducmg v6i 121°C trong khoang thdi gian tir 20 phit dén 30 phit 1
dam béo khir tring tht.

- T sy: Xhir trimg bang nhlet {6 cao nén chi dp dung khu' tring cho céc dung cu
thuy tinh va dung cu ciy miu bing kim loai.

- Phéu loc vé trimg (Microspore): Khit tring qua phéu loc ¢6 mang loc kich thuée
nho (0,2 pm), chi p dung dbi voi dung dich trong didn kién nhidt 46 va 4p suit cao s&
bi phén huy nhw vitamin B,, gibberellin...

- Hoé chit khtr tring: Ap dung d& khir tring b& mat méu cdy holic a6t dyng cy,
thudong ding nhu Ca—-hypoclonde Na-hypocloride, clorua thuy ngén (HgClz) nude
brdm, oxy gia (H,0y), cbn.
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b) Phong nudi edy mé:

Phéi cd phong nuo;; chy mé, 1 phong thi ng}n@m chuyen hoa. cao voi che thidt bi
chuyén dung, bao gdm mét phong chudn bi miu, phéng cdy miu, phong nubi cdy va
nha ludi 48 dua cly ra d4t, Tuy theo quy mé va muc dmh ma d1¢n tlch cac bd phan khéc
nhan. Cée thidt b quait trong nhat cla phong nudi cly mo gom 6 ndi hap dé vo triing
dung cy va min nudi cdy, may chy vé trtmg dé thao tic cly miu, phong nudi ¢ @i énh
sang nhén tao va diéu hoa nhiét 45... dé nubi cy...

Céc trang thiét bi va phong nudi cdy mé tai B6 mén Siph 1y thyc vét - Khoa Néng
hoe- Pai hoe Néng nghiép I gidi thiéu & hinh 14.1 dén hinh 17.1.

a) T sy (khir trimng khé) b) Nbi hép (khir tring vét)

) Cﬁnphn tch, cln k thudt d) May do pH
Hinh 14,10, b, c, d. Céc thiét bj trong phong chudn bj mdi trudmg

b)

@)
Hink 15.1, Ti chy min v tring (a- Ti cdy don; b- Tu chy 661)
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Hinh 16,1. Bubng nudi cly Hink 17.1, Vudn uom cfy

- M6i trudng nubi cdy 12 gis thé cb dly di chit dinh dudng, cde hoat chit nhir céc
nguyén t& vi hrong, vitamin, chit didu hod sinh trudng. Tuy theo timg logi cly va co
quan nudi cAy ma ngudi ta cb che mdi trrdng ridng cho chéng. Vi dy: Mai trudng co
bén nhit 13 méi trudbng MS (Murashige Skoog) cho nhidu di twong cy trdng; méi
tredmng Adnerson cho ¢y thin g8; mbi trudmg Gamborg cho nudi cly t8 bao tdn; méi
truomg CHU cho nudi cdy bao phin...

5, Thanh phin méi trwdng dinh dudng

Nim 1898, Haberland &2 xuwéng tinh todn ning cia 1 bao va tién hanh nhing thi
nghiém dAu tién v& nudi cdy md nhumng céc thi nghiém ddu khéng thanh cbng do khi d6
nhfg hidu biét v& nhu cdu dinh dudng khoéng ctia m6 v 18 bao thyc vat con rit han
ché, dac bist 12 vai trd clia cdc chit didu tibt sinh truong hiu nhy chura duge khém pha.

Pén nay a3 cb hang trim logi m6i trudng dinh dubng nhén tao §8 duge x8y dung
va thir nghidm c6 két qua. Hiu hét cic loai mdi trudng ddu bao gdm nhiing nhém chét
chinh sau dy:

+ Céc loai mudi khodng.
+ Ngudn carbon hitu co.
+ Vitamin.
+ Chét didu tiét sinh tni’é’ng.
+Nhém chét ty nhién,
+ Chét 1am déng mbi toudmg.
a) Cdc logi mudi khodng:
Céc nguyén 16 khosng dung trong méi trudng dinh dudng cho nudi cdy mé, 6 bao

thyre vt duge phin chia thanh hai nhém theo ham luong st dung : nhém nguyén tb da
lirgng va nhém nguyén t6 vi lugng.
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* Cdic nguyén 16 khodng da lugng:

Céc nguyén 16 khodng da }iu@ng bac gbm céec nguyén t6 khodng c6 trong thanh phin
dinh ducmg oha mdi frudng véi ndng d6 tén 30 ppm (part per million), 46 15 nhing
‘nguyento N, P, K, 8, Mg, Ca.

- Nite (N} duge sit dung & dang NOy™ va NH,* riéng r& hodc phbi hop ¢4 hai logi,

- L huynk (S) thudng st dung dang SO~ Cae logi SOz hodce 80, thudng kém
tac dyng, thém chi con dbe.

- Phospho (P): M6 va t€ bao nubdi cdy c6 nhu chy vé phospho rét cao. Phospho ia
mét trong thanh phin cdu triic phin & axit nucleic va phén tiy néing lugng ATP. Ngoai
ra phospho & dang HyPO, va HPOy con 6 t4e dung nhu hé théng dém (buffer) 1am dn
dink pH ctia m6i trudng trong qué trinh nubi cdy,

- Kali va canxi (K va Ca): O dang ion K', Ca®" té bao va md d¥ ding hip thu va
dbng hos.

* Cde nguyén 16 vi lugng:

Céc nguyén t vi lu’ang bao gdm céc nguyén 6 c6 trong thanh phan dinh dudng
clia mdi trudmg nudi cdy voi ndng dd thap hon 30 ppm. D6 12 c4c nguvén t6: Fe, B, Mn,
Mo, Cu, Co, Ni.

- 84t {Fe) thuong tao phire v6i céc thinh phin khac 1am mét kha néng gidi phéng
ion sit cho nhu ciu cia cay. Vi véy, thudng st dung st & dang phirc chelat véi citrat
hode voi EDTA (Ethylene Diamine Tetraacetic Acid). Tir phire st nay, ion Fe dugc giai
phong trong pham vi pH kha rdng.

Sat quyét dinh kha nang phan chia ctia 1§ bao. Thi nghlem vé6i sét danh déu bang
ddng vi phéng xa PFe cho thay sit droc dy triv trong nhén t bao rit nhidu. Thiéu sit s&
lam gidm luong ARN va gidm kha niing sinh tdng hop protein, nhung lam ting hrong
AND,

- Bo (B) dong vai trd guan trong trong sy hinh thanh nén thanh t bio va mang té
bao thue vit. Néu thibu Bo s& @e ché su phat sinh 1€ thir cép va trc ché sinh trwdng chidu
dai cta 8. Béi vi, khi thifu Bo s& kich thich hoat tinh cla enzym IAA oxidaza nén ham
hzgng ciia TAA bi giam Thiéu Bo thi md nudi cdy s& chuyen hoé tharh mb sgo, nhumg
thudng 13 md seo x8p, mong nuée, kha nding tAi sinh chdi kém.

- Péng (Cu): Cay hép thu dang ion Cu®*. Khodng 50% Cu®" ¢6 mit trong lue lap.
Déng 13 thanh phin ciia mét sb enzyme, 12 thanh vién ctia chudi vén chuyén dién tix ciia
hé thong quang hod I va II trong quang hop. Vi viy, thidu ddng s& lam gidm nhanh
chéng hoat dfng quang hop.
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- Mangan (Mn): Thifu Mn Iam cho hém hrong céc amino axit tiy do va ADN ting
Ién, nhung hegng ARN va kha niing sinh tbng hop protein b gidm din dén kha ning
phén bao kém. Mangan xtc tic cho phén (g quang phén Iy mzde trong quang hop.

- Molypden (Mo} 1a ion ddng vai ird co-factor trong hé théng nitrat reductaza, vi
véy, Mo déng vai trd quan trong trong qud trinh trao dbi dam trong i bao.

- Kém (Zn) 12 ion tham gla vio enzyme tdng hop ARN, trong ARN-polimeraza
chiza hai ion Zn. Néng &6 Zn thap s€ lam téng hoat déng cia enzyme phan gidi ARN
(RNAse). Xtic t4c cho phan Gng tbng hop IAA.

- Coban (Co) ¢6 vai trd quan trong trong qua trinh ¢d dinh nito, thng hop ARN va
methionine.

b) Ngudn carbon hitu co:

Mé va té bao thlm vat trong nubi cay in vitro scmg chiy yéu theo phummg thire di
dubng, ciing ¢6 thé song ban di dufng nhd vio kha n#ing quang hop trong didu kién 4nh
sing nhin tgo, nhung 4t yéu nén khong di ngudn ca.rbon hitu co cho sir smh trudng
phét trién cia cay. Vi viy, trong moi tmong nudi cly cin duge bd sung ngudn carbon
hitu co va thuémg diing saccaroza véi lieu luorng 2 - 3%. Trong mdt s& trudmg hop dic
bigt nhu nubi cly bao phin laa, nudi cly 1€ bao trin... c6 thé ding glucoza, maltoza,
galactoza..,

¢} Vitamin:

Mic du md vi t& bao nubi cly in vitro dcu c6 kha ndng ty tong hop duge céc loai
vitamin cin thiét, nhung thuong khong dd ve lzgng, do dé phai b sung tir bén ngoai
vao, dic biét 1 vitamin thude nhém B véi ndng @8 khoang 1 ppm.

+ Vitamin B1 (Thiamin. HCI): Khi kin¥ tring méi trudng bing ndi hap & nhlgt 46
va &p suét cao thi bi phén tach thanh pyrimidin va thiazol nhung sau 6 t& bao lai c6 khi
niing tdng hop ching lai thanh vitamin B1.

+ Vitamin B2 (Riboﬂavm) C6 thé khir tring bing nhlg‘t nhung lai d€ bj 4nh sang
lam phén glal péi Véz. nudi cly ngodi séng thi chi ding ndng c‘IQ 0,01 ppm. nhung dbi
vé&i nubi cdy trong thi c6 thé ting 1én 10-15 ppm.

+ Vitamin Bé (Pyridoxin) 12 tidn than cta pyridoxalphosphat - cofactor cla cée
nhém enzym nhwr carboxylaza va transaminaza. Khi hép & nhiét d9 cao x4y ra phan {mg:
pyridoxin + phosphat ----> pyridoxalphosphat.

+ Mio Inositol ¢6 vai ird quan trong cho sy phén chia t bao vi thiic dAy sy hinh
thénh thanh t bio (sinh tdng hop polygalacturonic axit va pectin). Thudng st dung &
ndng d6 cao 50-100 ppm. Trong nude dira ciing ¢6 inositol.

+ Pantotenic axit 13 thanh phén ctia coenzym A.
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d) Nhim chdt ty nhién:

Céc nbd sdng 8p nginh nwf‘)i @é.y mé trege diy thudng st dung mbi trudmg dinh
dmmg rht don gisn chi bao gbm mubi khodng va dirdmg. “\I’gay nay ngudi ta 44 khing
dinh mng loai méi trixdmg don gidn nhu vay chua di cho 1€ bio sinh trizémg 6. Vi vay,
thanh phin mbi trudmg ngay cang phong phy, ddy 4t va phite tap hon. Nguwdi ta 43 b
sung vao mdi trudng mét sb nhom chit i nhién nhidm lam gia ting thanh phin dinh
dudng va cfing ¢b ¢a céc chit ¢b hoat tinh sinh iy nén kich thich sy sinh truéng phat
trién cda cdy in vitro.

Ciéc chét iy nhifn bd sung thudng bao ghm:

+ Nuwbc diva: Theo két qud phén tich thanh phdn nuée diva ciia Tulecke va otv
(1961) cho thiy, trong nude dira c6 nhidu nhém chit cln thiét cho sy sinh truong cla 18
bao nhu axit amin, axit béo, axit hitu co, duong, ARN, ADN, myo inositol, cac chit ¢
hoat tinh auxin, cdc glucosit clia xytokinin.

+ Dich chiét ndm men: White (1934) l4n dhu tién dd nubi cdy thanh cong 18 cay ca
chua trong méi trudng c6 dich chiét nm men, Thanh phin ctia dich chiét ndm men gdm
¢ duomg, nucleic axit, amino axit, vitamin, axin, khodng. Tac dyng ciia djch chiét ndm
men cho sy sinh trudng cia & rit 15t nhimg véi b seo thi khong tét.

+ Dich chiét mém Ifia mi (mach nha) chira chit yéu mot sb dl:rémg, vitamin va mdt
s6 chiit ¢6 hoat tinh didu tiét sinh trudng.

+ Djch chiét mét 56 logi rou, qud twoi (khoai tdy, chudi, ca 1t...) voi thanh phén c6
dudng, axitnucleic, axit amin, vitamin, khoéng...

e) Chdt lom déng méi trudng (Agar):

Agar - 12 mdt loai polysacarit clia tao (chil yéu tao hdng- Rodophyta). Agar khi
ngdm nude & 80°C s& chuyén sang dang sol v 40°C thi tr& vé trang théi gel. Kba ning
ngdm mréc ctia agar cao (6-12 g/ it nwéc). Tuy & trang thai gel nhung agar vin dam
béo cho céc ion vin chuyén dé dang. Vi vy, thudn Igi cho sy hiit dink dudng cta cly
tronng nudi cly mo.

@) Chdt digu tiét sinh trueomg:

Trong mbi trudng nudi cdy md vi 18 bao thire vat, thanh phén phy gia quan trong
nhit quyét dinh dén két qua cta nudi cly in virro d6 13 cac chét didu tiét sinh trudng.

Nhém cac nha khoa hoc & Netherandl do gido su F.T.M. Kors chi: bién trong cudn
"Catalo 2000-2001" ¢ tom tit vai 10 clia cée chit didu tiét sinh trzdng trong nudi cdy
md theo bang dudi day:
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Chit didu tiét sinh (rudmg

Vai trd trong nubi ciy mé

NHOM AUXIN

Indol-3acetic axit JAA)
Indol-3buiyric axit (IBA)
Naphthaleneacetic axit (NAA)

- Phét sinh ré bét dinh (& ndng d6 cao)

- Phét sinh chdi bit dinh (& nbng 46 thip)

- Tao phdi v6 tinh(2,4D)

Phenylacetic axit (PAA)

- Phan chia t& bio

2.4 dichlorophenoxyacetic axit (2,4D)

~ Phat sinh va sinh trudng callus

2,4,5 trichlorophenoxyacetic axit (2,4,57
P-chlorophe noxyacetic axit (CPA)

- Ue ché bat chbi bén

- Uc ché sinh trsémg civa 18

CYTOKININ

Zeatin (£}

- Phit sinh chdi bat dinh (& ndng 30 cao)

Zeatinriboside (ZR)

- Uc ¢hé sy phat sinh 18

Isopentenyladenin (iP)

- Thiie ddy sy phén chia t2 bao

Isopentenyladenosin (iPA)

- Kich thich sy bat chdi bén

6- benzylaminoburin (BAP)

7. A ’ 4 - A s
- Ue ché su kéo dai clia chdi

Kinetin

- Uc ché sy hod gi3

Thidiazuron (TDZ)

N(2-chloro-4pyridil)N phenylurea (CPPU)

GIBBER

ELLIN

Gibbereltic Axit (GA3)

- Vuon dai chdi, pha ngt cua hat, cu

Gibberellin 1 (GA1)

- Ph4 ngt ciia hat, phdi v6 tinh, chdi bén

Gibberellin 4 (GA4)

- Uc ché phat sinh 12 bat dinh

Gibberellin 7 (GAT)

- Kich thich sir hinh thanh chit &c ché cia
qué trinh trinh tao 18, ra ch, ré hanh

ABSCISIC AXIT

- Lam chin phdi vd tinh

- Kich thich phét sinh chdi, et

- Diéu khién sy ngli nghi

ETHY

LEN

-Hod gid 14

- Lam chin qua

POLYAMIN

- Thiic ¢y sy phét sinh r2 bét dinh

- Thitc dAy sy phét sinh chdi

- Thiic day sy hinh thanh phdi voi tinh

JASMONIC AXIT

- Thiic d4y su phét sinh cii, d& hanh

- Lam ting sy hinh thanh meristem
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h) D@ pH ciia méi trudng:

D)6 pH cia mbi trudmg nudi ey thich hop cho da 86 cac loai chy tréng dao dong tir
5,5 - 6,0. Néu pH thép thi agar s€ khéng dong sau khi hdp khir trimg. Khi pH < 4 hodc
pH > 7 thi s& ket tia mbt s6 mudi v6 co va phin gidi m6t sb chét hitu co 1am chét cAy.

6. Che phwong phap nhan gifng vé tinh i vitre
Cé hai hinh thire nhan gidng vé tinh in virro:
a) Nhan gidng v6 tinh bing cdch tao cdy tir chdi ndch, chdi dink hodc mé phdn
sinh:

Tuy theo timg muc dich ma ching ta sit dyng ngudn & nudi cdy 13 chdi nach, chdi
dinh hodc md phén sinh,

g

Hinh 18.1. Nubi cly chdi néch, chdi dinh  Hink 19.1. M phan sinh dinh (meristemn)

Khai niém m6 phén sinh (meristem) chi ding kbi miu nudi cly duogc tach ti dinh
sinh trudng cd kich thude khoang tix 0,1 - 0,5 mm. Khi véi muc dich nusi chy 1am sach
virus cho cy trdng thi bét bude phai nudi cdy meristem. Ty 1¢ thanh cong trong k¥ thuat
nudi chy meristem thudng khéng cao. Tuy nhién, cho dén nay ngudi ta d& nudi chy
thanh cdng cho nhidu dbi tugng cly trdng tao cly sach bénh nhw khoai tdy, khoai lang,
dita, mfa..,

Quy lut v& sy trong quan gifta 46 16n ciia chdi nudi chy véi ty 16 sbng va mirc 49
6n dinh v& mit di truydn cia chdi duge bidu hidn nhu sau: khi kich thuéc chdi nudi chy
cing ting thi ty 18 sbng va tinh 6n djnh ciing cang ting va nguoe lai kich thude chdi
nudi cdy cang nhé thi ty 18 séng va tinh én dinh cling gidm.

Nhung xét vé hi€u qué kinh té trong nudi cdy md thi néu kich thude ciia chdi nudi
cly ting thi hiéu qua kinh t§ gidm va nguoc lai kich thude cia chdi nubi chy gidm thi
higu qué kinh € lai ting (thé tich binh nudi, hrong méi trrdng...).

Khi s dyng mau nudi cy 1a chdi ndch hojic chdi dinh thi kha niing nubi cfy thinh
cong 14 78t cao bai vi déy 13 hinh thire phét ddng sy sinh trwdng cita chdi hosic phé nga
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chdi nén chdi sinh trudng d& dang ¢8 hinh thinh ciy. Hinh thic ndy thudmg sit dung cho

4 e F-3 * r A = f23 A z A P Id A
cée loai ¢y hai 14 mam nhu khoal tdy, cam, chanh, thubce 14.... Tuy nhién cling ¢6 mét
s oAy mbt 14 mam nhir dira qua, diva sei...

b) Nhdn gidng vé tinh béing phdt sink chdi bat dink (adventitiou shoots) hodic phii
vé tinh (somatic embryos).

Chéi ¢6 thé hinh thanh biing hioh thirc trye t8p hodc gidn tiép.
* Choi phdt sinh tryc i8p tir mot mdu mé hode co quan tdeh ra tir cdy me.

Trén co thé cdy, ngodi mb phan sinh va dinh sinh trudng 13 ngudn miu nudi cly
nhiyr ¢4 trinh bay & trén thi cac bd phén con lai déu 6 thé st dung cho viée nhén gi{”)ng
in vitro. B6 13 c4c bd phin: Poan thin (thubc 14, cam, chanh...); manh 14 (thude 14, ca
c¢hua, bép cai...); cic bd phin cia hoa (suplo, l¥a mi, hoa dbag tién, hoa phong lan....);
nhénh ¢, be ¢l (hanh t6i, ho hoa hug Liliaceae, Iridaceaee...).

Trong trudmg hop ndy, cln phai thye hién qué trinh phén phén hod va t4i phén hod
18 bao d2 bit cdc t& bao dinh duting hinh thinh chdi tryc tiép holic gian tiép thong qua
giai doan phét frién mo seo.

O cée @i tuong mot 14 mAm nhw lan, dua, chudi, hoa loa kén... sy phat trién chdi
thwdmg phai qua giai doan dé hanh (protoccorm), nhw vy, mAu ciy s& hinh thanh hang
loat thé protocorm, tiép theo céc protocorm sén sinh protocorm méi hodc phat tridn
thénh ciy.

i el

Hinh 20.1, Thé protocorm va sy phat sinh chdi tir protocorm cdy phong lan

i EE e

Hinh 21.1. Nubi cdy qua giai doan callus
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Tuy nhieﬂ v&i mye dich nhén gibng vé tinh, thi hinh ‘%hu'@ ta1 sinh cly truc ﬁep tir
méu nubi cay khon.g qua giai doan callus (mnd sec) s& it ngdn thoi gian tgo cdy ddng
théri chy ddng nhét v& mit di truyén.

Chbi phat sinh gian tidp qua giai doan md seo 88 1du cho oy va mb seo khi cay
chuyén nhidu lin thudmg khong én dinh v& mat di truyén nén cy hay xuét hién dang bét
thuémg.

Vi V@y, d8 tanh truong hop 46 ngudi ta chi st dung md seo vira phét sinh tikc 13
md seo so chp g8 phat sinh cay thi gidm dugc hién twong bién di.

Tir t& bao md seo cling o6 thé t4i sinh truc tiép thanh cly hodc c6 thé phai qua giai
doan tao phéi v6 tinh (somatic embryos) d thanh cly.

Hink 22.1. Nudi chy mé phén sinh dinh (meristem)
A, B- md phén sinh; C- ti sinh cdy; D, E- ¢y hodn chinh

7. Céc bwée tién hanh trong k¥ thuft nudi cAy mé ¢ bae

Cho t6i nay vige st dung phirong phép nhén gibng in virro 44 duge ap dung cho
nhiéu loai cay trdng (trén 400 lodi). Gi4do sw Murashige clia Truong Pai hoc California
d4 chia quy trinh nhan gibng in vitro 1am ba giai doan (Murashige, 1974) va mét glal
doan tiép sau in vitro:

1) Tao vit liéu nubi cly khoi dbu in vitro
2) Nhén nhanh chdi, cum chdi in vitro

3) Tao ciy hoan chinh, hufn luyén cay con
4) Chuyén cly ra trbng ngoai diéu kién ty nhién,

Ba giai doan nhin cly in vitro duge Edwin F. George (1993) tom tét trong_____ ang
dudi day :



Che gial dopn nudi cfy in vitro

. Tao vit lién nudi efy Nhin nhanh chii, Tao chy hodin chink,
iﬁ;iﬁ;ﬁﬁﬁi y khéi dhu in vitro cym chdi in vigro hufin lnyén ciy con
in vitro Yéu chu: M6, co quan | Yéu chu: H s6 nhéin chdi | Yéu cdu: Cay con

khoé, sach cde vi sinh vt | hofic phéi vo tinh cao, chdi hoan chinh, khoé
khod manh, tj 18 s6ng cao
Mau sir dung 13 chéi Nhén nhanh chdi néch Sinh trudng tiép vé
dinh hodc chdi bén duoc | (axilary shoots) hodic cum chidu cao chdi tuong
cdy vio méi trudmg 1ong | chdi (adventitiou shoots) v | ty giai doan 2. Ra &
Nudi chy chdi | hofic dic @ khoi dong | khi chdi sinh trdng di kich | tao ey in virro hodn
cho sy sinh frudng chéi. | thudc thi thch ridng chdi ¢8| chink
Chéi sinh trudng dat nhén tiép giai doan 2 hojic
chidu cao 10 mm chuyén sang giai doan 3
Mau sir dyng 1 dinh sinh | Sinh truéng chdi dat 10 mm, | Tuong
trudmg voi kich thude it | sau 46 nhin nhanh chdi hofic | nhur phin trén
nhé (0,1-0,5 mm) ¢é cum chdi va chuyén sang
Nubi cly md nudi cy. Ciing c6 thé sir | giai doan 3
phén sinh dinh | dung dinh sinh frudng
{Meristem) kich thirée Idm hon
(1-2 mm) tir nhitng miu
44 xir Iy nhiét do
Ciing nhur nudi cBy chdi | Nhén nhanh bing visc gia | Tuong tw
dinh nhung méu sit dyng | ting chdi bén. M8i mdt a6t | nhu phin trén
Nuédi cdy abt 12 mét doan cita dbt thn | s& sinh trudmg thanh chdi
thén ritng biét. Cly chuyén c6
thé 1ap lai nhidu 14n hodc vé
han
Mau str dyng nui cly | Tai sinh chdi tryc tiép tr Tuong ty
tuy thude vao tirng loai mé, co quan nudi ciy ma nhw ph‘én trén
Nudi cdy m6, co | cdy : 14, thn, r&, hoa... khong qua giai doan callus.
quan - Tai sinh | d% duge khir triing Chdi phat sinh s& dugc nhan
chdi trye tidp nhanh & giai doan 2 theo
kiéu nhéin cum chdi hogic
: nthan chdi dinh.
Tuong ty nhu phén tvén | Phdt sinh callus, tich riéng | Chdi dugc tich riéng
Nubi chy mo, co callus dé cdy chuyén trong | biét va cho ra & tao
quan - Tai sinh méi trrdng nhin nhanh, San | cdy hoan chinh
chdi gian tidp a6 chuyén sang m6i trudmg
qua callus t4i sinh chdi. Chdi sinh
trwdmg dat chidu cao 10 mm
Téi sinh cdy triec | M6, co quan dwge nubi T4i sinh trye tiép phoi vd Phéd vh tinh sinh
tiép tr phdi vé | cly tpo phdi vo tinh tuy | tinh trén c4c mAu nudichy | trwomg hinh thanh
tinh (somatic thude timg loai cly ma khéng c¢é callus. Nhin cly hoan chinh
embryo) nhanh phéi v6 tinh
Méu nudi clly gidng nhu | Khi cy dat trang théi dinh | Sau 2-3 thang thi thu
2. Hinh thike nhén oy in vitro, tic 13 | dudng nhét dinh thi chuydn | hoach. Bo quin ci
tgo ot in vitro | b thé ding chdi dinh, vio méi trudmg tao o, it | trong kho lanh
(microtuber) | chdi ndch, vay ci...d8 trong t8i hoic 4nh sing ngay
phét sinh ciy in vitro ngin
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@) Giai doan 1 Tao vdt lidu khai déu in vitro

Lara chon, dwa méu vio nubi ciy phai dam bdo yéu clu
- Ty 18 nhiém thip.

- T 18 sbng cao.

- Tée 36 sinh tredng nhanh.

Két qua giai doan nay phy thude it nhieu Vao cach Ty miy, wy thude vao muc dich
khac nhau, ioai cfy khdc nha.u dé lhy miu nudi cay phtt hop b thé sit dung dinh sinh
tmdmg, chdi néch, hoa, thén, 18, 14.... Khi 1y mAu cln chon ding loai md, ding giai dean
pht tién clia cly, tudmg chon md non {ft chuyén hoé - dinh chdi, m&t ngv, 14 non, viy
ciL..).

Vi du chon miu nudi chy: Miing thy: chdi ngon (Kohler, 1975)
Khoai tdy: mam (Morel, 1952)
Dira: chdi nach, chdi dink (Paunethier, 1976}
Bip cai: manh 14 (Bimomilo, 1975)
Suplo: hoa ty (Kholer, 1978)

Cén thiét phai kh ‘trung mau trwde khi dua vao nudi cay béng hoé chét kinr trimg
d8 loai bo cac vi sinh vét (ndm, khuan ) bam trén bé mat méu cdy. Chon ding phuong
phap khi trimg s& dua lai ty 18 sbng cao va chon méi tru'cmg dinh duoncv thich hop s&
dat dugc tbe d9 sinh trudng nhanh. Thudng ding céc chit: HgCly 0,1% xtt Iy trong 5-10
phtit, NaOCl hojic Ca(OCl); 5-7% xi¥ Iy trong 15-20 phiit, hogc H,0,, dung dich Br...

Mot sb dang méi trudng dinh dudng phd bién:

- Mubi khoéng: Theo White (1943), Heller (1953), Murashige va Skoog (1962)...
- Chit hiru co: Dudng sarcaroza.

- Vitamin: B, B6, inositol, nicotin axit.

- Hocmon: Auxin (IAA, IBA, NAA, 2,4D); Xytokinin (BA, BA, Kin, 2P), Glbberehn
(GA3).

b) Giai dogn 2: Nhédn nhanh

Muc dich giai doan nay 12 kich thich s phét sinh sb ltrc_mg 16m chdi ‘i:rén mﬁ‘tﬁ_'&'
man cay .rcng mdt thoi gian nhét dinh. Pon vi miu cé.y ch ‘the tinh theo sb ché"
d4n, s ddt cly ban ddu, sé protocom ban dhu ... tirc 13 dat hé b nhan gibng 16n

Vit h@u kh&i ddu in vitro dugc chuyen sang mdi trudmg nhén phanh’
chat dibu iét sinh tmfmg nhom xytokmm @8 tai sinh tu mdt chdi thanh nhle ¢
s6 nhén phy thude vao sé lwong chdi tao ra trong mdt bng nghiém.



O giai doan pay cn dim bio mét wrong che véu chu:
- Phét trién chdi ndch.

- Tao chdi bt dinh (cum chdi).

- Tao phéi v tinh.

Két qua giai doan ndy phy thude nhidn vao vide sir dung cac tc nhan kich thich sy
phin hod co quan ma dic bidt 13 phin hod chdi nhu nhém chét xytokinin va ting cuo‘ng
énh sang ca v& thoi gian va cudmg 45 (16h va 2000 lux), 4nh séng tim 13 thanh phin
quan trong 46 kich thich phan hoa chdi (weiss va Jaffe, 1969).

* Sw phdt trién cia chdi ndch duge kich thich biing céch logi bd wu thé ngon khi
nubi ¢4y ce dinh chdi v3 doan thin mang mit ngit. Theo phizong thire ndy si phat trién
chdi dién ra theo hai céch:

- C#t doan than Céy phat men tric tiép tir chdi dinh hoge chdi nach. Thudng ap
dung cho nudi cay loai ¢4y hai 14 mdm nhu thube 14, khoai tay, hoa chc.,

- Tach chdi: Tao cym chdi tir chdi dinh hogc chm nach. Thudng 4p dung cho loai
céy 1 14 maAm nhwr chudi, mia, I9a, hoa lily, hoa ddng tién, hoa layon...

- Tao ¢l in vitre: C dugce hinh thanh 1y ¢y in vitro trong moi trudmg va diéu kién
phit hop cho sy ra ci. Thudng sir dung d6i véi ciy nhén gibng bing cui nhu khoai tiy,
khoai lang, cay ho hanh t6i...

* Tao chéi bdt dinh (adventitiou shoots). Trudmg hop nay cin phai thyc hién qua
trinh phan phén hod va t4i phan hoa d& bit cic t& bao soma hinh thanh chdi trye tidp
hoic gi4n tiép thoéng qua giai doan phét trién mé seo.

O c4c dbi trong mét 14 mam nhy lan, dira, chum hoa loa kén... thirdmg giip su phat
trién cdy qua g1a1 doan dé hanh (protocorm): Tir miu cay tao thanh hang loat protocorm,
tir &6, hojic tiép tuc san sinh protocorm méi holc phét trién thanh cay.

* Tao phoz vé tinh (somatic embryos): Tuong tiy nhu tao chdi bas dinh, dé ta,o phm
v6 tinh cfing cAn phai thye hién qué trinh phan phin ho4 v t4i phén hod té bao @4 1€ bao
soma hinh thanh phm true tiép hoic glan tiép thong qua g1a1 doan phét trién mo seo.
Phéi v tinh c6 edu triic ludng cye bac gdm ca chdi mim va r& méAm.

Cac phéi vo tinh ¢6 thé t4i sinh thanh cdy hoan chinh hoic sir dung lam nguyén liéu
san xut hat gibng nhan tzo.

* Tao ci in vitro (Microtuber): Db voi mét 50 loai ciy nhir khoai tay, khoai Jang,
hoa loa kén... ngoai phwong phép nhén gidng bing cdy in vitro thi ngu’éu ta cOn nhén
gibng biing tao ¢ in vitro. Véi phuong phap tao b in vitro, giai doan d4u moi thao tac
twong ty nhw k¥ thudt nhin cly in vitre, dén khi cay dat trang théi sinh trl.wng 16t thi
dwoce chuyén sang méi trudng ra cii, sau mot thoi gian khodng tir 2 - 3 thang d8 ci gia
sinh 1y thi thu hoach, ¢t thu duge ¢6 kich thirée nhé nhing hodn todn sach bénh.
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¢) Giai doan 3: Tao cdy hodn chinh vé hudn luyén cdy con

K&t thiic giai doan nhin cay, ta duge sb hm‘ng 16n chdi nhung chua hinh thanh cly
hodn chinh vi chua co b & cay. Vi vay, can chuy@n chdi tir méi trudng nhan ahanh
sang mobi trm‘mg tao 1. Tach cac chbi ri€ng cay chuyén vao mc)z triedmg nubi cay c6 bd
sung chét didu tiét sivh truong nhém auxin, M&i chdi khi ra & 13 thanh mét cly hodn
chinh,

Mbt b logi ¢Ay ¢6 thé phét sinh 18 ngay sau khi chuy@n tir mbi trudmg nhén nhanh
gidu xytokinin sang mdi trudmg khéng chira chét didu tiét sinh inedng.

Dbi v6i chc phdi v6 tinh chi cin cly ching trén méi truomg khong o6 chit dién tidt
sinh trudmg hojic mdi trudng ¢6 chita xytokinin ndng 46 thip thi phoi s& phat trién thinh
cly hodn chinh.

Khi da cb cdy i vitro hodn chinh dy &0 cée co quan nhir than, 18, 18 thi trwde khi
dua ra ngoax didu kién tu nhién cin co giai doan hufn Iuyen chy @8 thich nghi vGi nhimg
thay dbi vé nhiét d6, 4m-d6, sy mit nude, siu bénh... dé chuyén trang théi cdy tir di
dudng sang tw duding.

Céc hinh thirc nhin gibng v tinh cAy v cb in vifro duge minh hoa it hinh 23.1 dén
28.1 (Nguén: Bd mén Sinh 1y thye vét- DHNNI va website www.ars.usda.gov).

Hink 23.1. Phét sinh cum chdi

Hinh 24,1, Phat trién chdi nach cdy khoai tdy
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Hink 25.1. Tao ¢t khoai t8y in vitro v& ot in vitro ndy mam truée khi trdng

Hink 28. _
Thoi gian hudn luyén cdy in vitro khodng tir 1- 2 ngdy dén 1-2 tudn tuy thnéc Vilo
timg loai c8y.
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Céc phuong phap hufn luym cly in vitro niwy phmmg phép dat binh cly ngodi didu
kién tir nhién, md ndp binh nuéi, chy chuyén vao gif thé triu hotie xo dira trong binh nudi..

d) Giai dogn 4: Ra cly ngodi dién kign iy nhién

Khi cay trong bng nghlem d3 du tidu chudn (vé chmu cao, sb 1, sb 1), &Lwc
chuyén ra trdng ngoai didu kién tw nhidn. Trede khz ‘trong ngoai dft, cly trong bng
nghiém thixfmg dugc chuyén ra trong vao gi4 thé xbp nhe (tréu hun, xo dira., .) diit trong
nhd ludi ¢ diéu chinh 4nh sang, dd m thich hop cho ca,y thich nghl dan v6i mdi trudng
i nhién. Sau mdt thdi gian, cdy con clmg cip s8 duoe trdng ra dat.

8. Gidi thitu m§t 6 logi méi trwdng dinh dwing nudi efly in vitro

Tmng k¥ thuat nudi cly md 18 bio, vide six d'i,mg moi trudmg dinh du@ng thich hop
cho mdi loai chy trdng 1a quan trong, quyét dinh dén ty 1€ thanh cong, chét hrong cdy
gibng va gid thanh cta san phdm. Mbi trudmg dinh duding cho nudi cdy in vitro Cia dugc
nghlen ctru £l nhlmg nim 50 ctia thé k¥ XX va ngdy cang hodn thién din cho mdi loai
cdy trong, cho dén nay c6 rit nhidu loai méi trzdmg dinh dudng 38 duge img dung cd
higu qua cao cho céac loai cdy khéc nhau va d8 duge gidi thidu trong cdc sich vé lnh
vue dinh dudng khoéng cho cy trdng hofic k§ thudt nubi cly ma té bio...

Sau day 12 mt vai loai méi truomg dinh dudng sir dung trong céc muc dich va céc
loai méi trudmg khic nhau. (Nguén: "Catalo 2000-2001", chii bién F.T.M. Kors).

MOI TRUONG CHU (No) (1975)

MACRO ELEMENTS
CaCl, 125,33  mg/l 1,13 mM
KH,PO, 400,00 mg/l 2,94 mM
KNG, 2830,00 mg/l 27,99 mM
MgSO, 90,27 mg/l 0,75 mM
(NH),S0, 463,00 mg/l 3,50 mM
MICRO ELEMENTS
FeNaEDTA 36,70 mg/l 0,10 mM
H;BO, 1,60 mg/l 25,88 mM
KI 0,80 mg/l 4,81 uM
MnSO,. H,O 3,33 mg/1 19,70 md
Zn80,.7TH,O 1,50 mg/l 522 pM
 VITAMINS
Glyein 2,00 mg/l 26,64 uM
Thiamine HCI 1,00 mg/l 2,96 M
Pyridoxine HCI 0,50 mg/l 243 uM
Nicotinic acid 0,50 mg/l 4,06 pM

Ghi chii: Mbi trudmg CHU (N) thwdng sir dung cho nudi cdy bao phén lna.
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MO TRUONG CLCAPOMOEA (1992)

MACRO KLEMENTS
CaCl 332,02  mg/l 2,99  mM
K1 2237,00 mg/t 30,00 mM
EH,P0, 170,08 m&ﬂ 1,25 mM
KENOs 202200 mg/l 20,00 mM
“MgS0, 180,54 _mg/i 1,50 mM
MNHNO, 1601,00 mg/l 20,00 mM
MICRO ELEMENTS
CoCh.6H,0 0,025 mg/l 8,11 uM
Cu80,.5H,0 0,025 mg/l 0,10 uM
FeMNaEDTA 36,76 mg/l 0,10 mM
H,B0, 620  mg/l 0,10 mM
KI 0,83 mg/l 500 uM
MnS0, H,0 16,90  mg/i 0,10 mM
NasMo(Oy.2H,0 8,25 mg/l 1,03 uM
2030, TH,O 866 mafl 2991 uM
VITAMINGS :
myo-inosiiol 90,10 _mg/l 0,50 mM
Wicotinic acid 1,23 mg/l 10,00 uM
Pyridoxine HCI 1,03  mgi 5,00 uM
Thiamine HCI 1,69 mg/l 5,00 uM

Ghi chi: Méi trwdng CLC/IPOMOEA sa}' dung cho nubi cAy tao phdi vé tinh khoai lang
MOI TRUONG GAMBORG BS (1968)

MACRO ELEMENTS
CaCl 113,23 mg/l 1,02 mM
KNO, 121,65 mg/l 1,61 mM
MgSO, 130,44 mg/l 1,08 mM
(NH,),50, 134,00 mg/l 1,01 mM

MICRO ELEMENTS
CoClL.6H,O 0,025 mg/l 0,11 pM
CuS0,.5H,0 0,025 mg/l 0,10 uM
FeNaEDTA 36,70  mg/l 0,16 mM
H,BO, 3,00 mgl 48,52 mM
Kl 0,75  mg/l 4,52 . uM
MnSQO,H,0 10,00  mg/l 59,16 mM
NapMoO,.2H,0 0,25 mg/l 1,03 uM
Zn80,.7TH,O 2,00 mg/] 6,96 uM

VITAMINS

myoc-Inositol 10,00 mg/l 0,56 mM
Nicotinic acid 1,00 mgl 3,12 auM
Pyridoxine HCl 1,00 mg/l 4,86 uM
Thiamine HCI 10,00 mg/l | 29,65 uM

Ghi chik: Mbi trudng GAMBORG BS thudng sit dung cho nudi ey huy2n phi 8 bao o8

cly d4u tyong.
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‘MOI TRUGNG LINSMAIER & SKOOG (1965)

MACRO ELEMENTS
CaCl, 332,02 mg/t 2,99 mM
KH,PO, 170,00  mg/l 1,25 mwmM
KNO; 1200,00 mg/l 18,79 mM
MgSO;4 180,54 mg/l 1,50 mM
NH,NO, 1650,00 mg/l 20,61 mM
MICRO ELEMENTS
CoClL.6H,0 0,025  mg/l 0,11 uM
CuSo0,.5H,0 0,025 mg/l 0,10 uM
FeNaEDTA 36,70 mg/l 0,10 mM
H;BO, 6,20 mg/l 0,10 mM
KI 0,83 mg/l 5,00 pM
MnS0,;.H,O 16,90 mg/l 0,10 mM
Na,MoC,.2H,0 : 0,25 mg/l 1,03 uM
ZnS0,.7TH,0 8,60 mg/l 2991 uM
VITARMINS
myo-Inositol 100,00 mg/l 0,56 mM
Thiamine HCI 0,40 mg/l 1,19 uM

Ghi chui: M6i trudmg LINSMAIER & SKOOG thudng st dung cho nudi ciy mo thube 14
MOI TRUONG ORCHIMAX (1987)

MACRO ELEMENTS
CaCly 166,00 mg/l 1,56 mM
KH,PQ, 85,00 mg/l 0,62 mM
KNO; 950,00 mg/l 940 mM
| MgSO, 90,35 mg/l 0,75 mM
NH,NO; 825,00 mg/l 10,31 mM
‘ MICRO ELEMENTS
CoChL.6H,O 0,0125  mg/l 0,05 pM
CuS80,.5H,0 0,0125 mg/l 0,05 uM
FeNaEDTA 36,70  mg/l 0,10 mM
H3;BO, 3,10 mg/l 0,05 mM
KI 0,415 mg/l 2,50 pM
MnS0,.H,O 8,45 mg/l 0,05 pM
NayMoO,.2H,O 0,125 mg/l 0,52 puM
ZnS0,. TH,0 5,30 mg/1 18,42 uM
. VITAMINS
myo-Inositol 100,00 mg/l 0,56 mM
Nicotinic acid 1,00 mg/l 8,12 pM
Pyridoxine HCI 1,00 mg/l 486 uM
Thiamine HCI 10,00  mg/i 29,865 uM

Ghi chii: m6i tradmg ORCHIMAX sit dung cho ciiy hoa phong lan

37



MOI TRUONG MURASHIGE & SKOOG (1962)

MACRO ELEMENTS
Cally 332,02 mg/l 2,99 mM
KH,PO, 170,00 mg/l 1,25 mM
KNG, 1900,00 mg/l 18,79 mM
MgSO, 180,54 mg/t 1,50 mM
NELNO, 1650,00 mg/! 20,61 mM
MICRO ELEMENTS
CoCly.6H,0 0,025 mg/l 0,11 uM
CuS04.5H,0 0,025 mgl 0,10 uM
FeNaEDTA 36,7¢  mg/l 0,10 mM
H,BO, 6,20 mg/1 0,10 mM
KI 108 mg! 500 uM
MnSO.H,O 16,90 mg/l 0,10 uM
NayMo0,y.2H,O 0,25 mg/1 1,03 uM
ZnS0,.TH,O 8,60 mg/1 2991 pM
YITAMINS
Glycine 2,00 mg/l 26,64 puM
myo-Inositol 100,00 mg/! 0,56 mM
Nicotinic acid 0,50 mg/l 4,06 puM
Pyridoxine HCI 0,50 mg/1 2,43 M
Thiamine HCI 0,10  mgl 0,30 uM

Ghi chii: Mdi trudmg MURASHIGE & SKOOG thich hgp cho nhiéu loai cdy tréng khéc

nhan nhv khoai tay, dira, mia, cAm chudng, ddng tidn, hoa hdng...
9, Mot 56 han ché trong ki thujt nhin cdy in vitro

a) Tinh bdt dinh vé mdt di truyén (genetic instability):

Muc dich cta nhin gibng in vitro 13 tao ra quin thé cdy ddng nhit (True-to-type)
v6i s6 lugng rét 1ém. Tuy nhién, trong mot s& trudmg hop phuong phép nay cling tao ra
nhitng bién di soma. Tén sb bién dj cling hoan toan khéc nhau va khong lp lai. céy tao
ra thong qua giai doan nudi cly mo seo (callus) s& c6 nhidu bién di hon so véi nudi cay
chdi dinh. '

Nhitng nhin tb giy ra bién dj t& bao soma c6 thé 1a:

- Kiu di truyén (Genotype): Tén sb bién di anh hudng bdi genotyp cia cac lodi cdy
trbng khéc nhau. Néi chung cdy cing c6 mirc bdi thé cao thi cang dé bién bi. '

- 86 14n cdy chuyén (Subcultures): S6 I4n cy chuyén cang nhitu thi 46 bién di
cang cao. Theo Amstrong va Phillips (1988), khi nudi cly ldu dai thudng gy ra bién di
ahidm sdc thé.
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- Loai md (Tissue): Noi chung nudi cly dinh sinh trudng trong nhén nhanh # vitro
it bi bién di hon so véi nudi cly céc co quan khac.

b) Swe nhiém mdu (explant contamination):

Cée vi sinh vt nhu pdm, vi khodn néi chung déu b loai triv trong giai doan khi
tring mau truéc khi dua vao nudi cdy. Tuy ohién, mét sé loai vi khudn nhw
Agrobacterium, Bacillus, Corylabacterium, Erwinnia va Pseudomonas ¢6 thé xam
nhifm vao mo din, t0n tai trong mo6 va ghy tac hai khi t€ bao bét dhu phén chia (sau 1 -
2 tuln nudi cdy).

Dé khiic phuc hién tugng trén, cén phai lwa chon ciy me ding tiéu chuén va c6 thé
stt dung mét s6 chét khang sinh ¢é chdng hién twong nhifm khudn va ndm. Nhung mé
thye vt rat mAn cdm véi khang sinh va c6 phén tmg dén kidu di trayén do @6 cin rhi
thén trong khi sir dung khang sinh. Chét khéng sinh thudng gdy ra sy huy hoai ty thé va
lap thé nén s& anh hudng dén di truyén té bao chit.

¢) Viéc san sinh cdc chdt ddc tie mo nudi cdy (Toxic compounds phenol):

Trong nudi cé.y mé thudng quan sat théy hién tirgng hoa ndu hay den miu, mau ndu
den ndy co thé khuyéch tin trong méi trudng. Hién tugng nay 13 do miu nubdi cdy c6
chira nhidu chét tanin hosic hydroxyphenol. Thi du céc chit phenol eucomicacid va
tyramine d4 1am hoa niu méu cdy ciia cdy lan Cattleya, cdy chudi, mia... khi nudi cdy.

Céc phuong phép loai trir sy hod niu:

- B sung than hoat tinh vao méi trudng nudi cdy (0,1 - 0,3%): Phuong phép nay
dic biét c6 hiéu qua trén cac loai phong lan Phalenopsis, Cattleya va Aerides. Tuy nhién
than hoat tinh ¢6 thé 1am chim qua trinh nhin nhanh cdy do hip phu mot sb chét didu
tiét sinh truéng va dinh dutmg cin thiét khéc.

- Bb sung polyvinyl pyrolidone (PVP) ¢6 tac dung khir ndu hoa tbt & miu mot sb
cly an qua, (tdo, hdng).

- Sir dung mb non hoic giam thidu nhimg vét thuong cho mAu ciy khi ki tring.

- Ngdm miu vio dung dich axit ascorbic va axit xytric vai gi¢ trude khi céy.

- Nubi ciy méu trong mdi truong 1éng, cd nbng d6 oxy thip, khong c6 4nh sdng (1
- 2 tudn).

- Cy chuyén miu lién tye (1 - 2 ngay/lan) sang moi tradng méi trong 1 - 2 tue"iﬂ. -

d) Hign heong thuy tinh hod (Vitrification).

Hién tuqng cdy bi “thuy tinh hod” tirc 1a than la. cly mong nudc va trong suo‘t ciy
tht kh6 sdng khi dua ra ngoal mbi truromg do bi mit mrée rdt manh, Hién ttx_qng nay
thucmg xay ra khi nudi cdy trong méi trudng 16ng hay méi trudng it agar, sy trao dbi khl

thép. Dic bl@t thudng xay ra khi nudi cdy céc loai cdy nhu t4o, mén, hoa cam chu'ong,
hoa ddng tién, hoa ctic.
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Céy bi thuy tinh hoa thudng c6 ham lugng 16p sip bao vé thdp, cdu tao cb nhidu
phan tir phin cue nén d& hp thy nwde. Cay in vitro thidmg c6 mét d6 khi khdng cao,
khi khéng c6 dang tron chiy khéng elip, khi khdng mo lién tuc trong qué trinh nudi cdy
nén khi dua ra méi trudng ty nhién d& mét nude.

DA tr4oh hién twong thuy tinh hod c6 thé tién hanh mot sb giai phap:

- Gidm sy hit nuée cba cly bing cach ting ndng do dudmg hodc cac chit gly ap
suét thém thiu cao.

- Giam ndng d6 cac chét chirta nito trong mdi trudmg.
- (iam sy s4n sinh ethylen trong binh nubi cdy.
- Xi¥ Iy axit absixic hodc mot 56 chét trc ché sinh trurdmg.

Trén ddy 13 tom tit fodn bd cac bude trong quy trinh vi nhén gidng in vitro chung
cho cic loai cay tréng. Tuy theo timg loai cdy mé ¢é cac quy trinh nhén gidng riéng
mang tinh diic thii cho m3i gidng.

3 nuéce ta, do tinh wu viét ciia phuong phap nhan gibng v6 tinh bing k¥ thuat nudi
cy in vitro, trén toan quéc da c6 hon 30 tinh thanh xdy dung phong nudi cdy mé va
tham chi trong mdi tinh thanh nhu Ha N&i, Da Lat, Tp. HS Chi Minh... lai ¢6 nhidu
phong nudi ¢y md véi quy md on nhd khdc nhav, hang nim d4 cung cdp luong dang
ké cly giéng sach bénh, chét lugng cao cho thye tidn san *UAt.

C6 thé ké tén mot sb co s& nhu:

- Vién Sinh hoc N6ng nghiép - Trudmg Dai hoc Nong nghiép 1 mdi nim san xuht
hang chue van ci khoai ty in vifre va hang van ciy gidng in vitro céc loai cho san xuit
nhur cAy phong lan, cAm chuéng, ddng tién, khoai tay...

- Vién Di truyén Néng nghiép, Vién Khoa hoc k¥ thudt Nong nghiép, Vién Rau qua
Trung wong, Trung tAm nghién cliu Gng dung KH & CN Hai Phong, S& Khoa hoc &
Cong ngh¢ Nam Dinh, Cong ty Glong cy trdng Trung vong I, Vién Sinh hoc Pa Lat,

. mbi niim san xuit hang tridu cay gibng in vitro, c g1ong in vitro cua cac loai céy hoa,
cy khoai 13y, cdy mia, dira, chudi ... Tai Pa Lat tir nhiéu nim nay, rit nhiéu phong nubi
cAy mb ctia t nhén ra doi, koat dOng rat ¢6 hidu qua va m8i nam cling d4 cung cdp mot
16n wong cay gibng in vitro (khoai tiy, hoa céc loai, cdy rau...) cho ving san xut tai
P4 Lat va cic ving 18n cén.

- Trung t4m Nghién cira Ung dung KH vao san xuit Néng ldm nghiép Quang Ninh,
S& Nong nghi€p Tuyén Quang, Vién Khoa hoc Laim nghiép Viét Nam, Trudng Pai hoc
Lam nghiép, Cong ty Gibng ving Déng Nam b, ... m&i ném san xudt hang triéu cdy
rimg in vitro cac loai nhu cdy bach dan, keo lai, téch, hong, trim, gia vi,...

40



41

a JTeSe 9,69°) + vZOIEOES (INLJ paddnySu
TEBE %59°) + BZOTEoEs % -+ UHRUDY 080 YA + SN QU0 Wq Suonn 0N - | Suow e dB c00z/T
% + YupIBoy el
: d¢§ ‘0 YOS Sunn oy - | YUPHE WY iq] upn3N)
A T + vl 18t 9409% myd ¢ Faon %6°0 4OSH Fung ayy m
TOROUVYNZ + SIW | + PZOXROBS %47 + VHZ + S YuIp 19U 9¢0Y Bot] yugo nSu Jgw :Ago ignu wenb 03 - Bugy soq L5
Te32 %590 + BAP 200W %01 + (a0nb upoy 20y
Ago 1gnu mﬁ@b BZOXBOBS %[ + UNAUN € + M A 8oy 1pgd uédu qup oy - yeas 3 %Wﬁ Sugry iySu 105
10 0Ys uop voy Suwdm udiy 1282 946G°0 + BAP JQNT 940 + BZOIUOES " SUCS 7S [T S04 upg
03U ugdu 9p (dAd) uopyjond 0 S a8 ey ¢
fmAkiod g . %1 + VE 7+ WU £ + MA B0y 1wud nSu 9w oY) - | 63 gp upa SN, "£067 52
JAmakjod 1/31 Buns ¢q UgN . ps yovy [ Suond) updnSNy)
188 94c0% (doy Bunn qpy) | ° :
+ BAP SR 940 + BZOJEES wud 7 ga Wd § gl 19 961°0 “IOBH -Buns - Mwwmgwmhmw
%1+ uoidad 1/3] + joreo eoy 3g4d uwj wneﬂ& eoy A8
1308 + Am e /80 + MA | ®no uoSu quip v eoy URn 3w 1PN Ao 1gnu wenb 0 - i
(ognb uyor ooy
. _ . yuis gy3u 3ugy) fydu 0
Jede 949°) + BZOIRIES %5 + VYN [0 . Suos 5 J1y Suos uvq
. +ZAL T°0 + SIN QU2 HUIS 19 gA snjjed of Bugnur oy - | ap upa SunyN, ‘€007
BZOJEOBS m5e Ry e
%S + sede 9% %E‘Q + BZOBOES 94C + BAP | yd 01 Suoxs 9, 1°0 YD8H Bunn puy - | 50 pa vBy iy Suon()
+ VVN SO + S oNU %01 + IvVd 5T + SW uou eoy N :Ago lonu wenb o7 - ugn sugp voy LgD
GOEES UB0y A0 of) o . P . .
J4 U] UEYU UEYE UE0P VIS 04774 up MEP LOUWY B 1¢A 0&) utop U1 Lgs yeory

34 BI UBOP 1EIT)

O¥LIA NI KYD IQON dYHd DNONHI ONYE ONQUL AVD 0S LOW HNIL QA ONQID NYHN HNFIL AND LVL WQL ONVE




10) BUOT} - BZONBOES %7
T+ S : 0o ugyu Suonn 1o -

(ania nyy 038 oonb
oYt 10K 00y yias sy

ooy nug Sue TeBe 9459°0 + BZOILROBS %47 + SIA ‘BuQp 10U Suonn 1974 -
v 041 U 13 - Bugs godu _ i, 9 o | Bugd vampayus i cesI
cmEs odpa g - (seBe oo Suguy ogoy ©o) . . derg . el Mob %10 ‘yupy [ wiry iy ] uadnspy)
. ) M - N k4
YUBYU URYU WEOp | BZOIROES 047 + BNP OONU 3401 103H %oy myd g1 Buon %, {[D0)eD Sunn nyy f3 yeoursy %0
werd Suon grerM Ag5 - | + SN ABo upyu Sugnn g - Bu018 no wepy Ao 1onu wenb o)) - i ¥
(o4 ry 013 39nb oviyl 10F

: Iede 049
+ﬁo§a§m+<mﬁ+mE“m=@E@ﬁmE§m@-

00y tuts 3yBu Sug;) pa jpa
HUS 14 661 YO Bupng

Je8% 849°) + BZOIROES . :
s S yond 0z Suon o5, (100D Buty ngy - | 2N PN ML 90EN)
6ST+vdll rede %49°%)
. . Gy - usie]) enp A8
+VVNSQ + SN |+ BZOIBORS %67 + VHT + S enp wo3N :Ago ronu uenb 03 - ¥
1682 0400 ) + BZ0IBIES 947 + SIA :Sudp 1oyy Suonyy 1014 -
2659 %L + 8§ 4y o oS
- BenOALE |\ guoy o dog cogz/r
T e et |z e WL 730
+ BZ0IEOES %7 -+ YUI 15 94590 + TrOIRORs voy | oUL UR° CUEA TULIQUIGNAD MR AR H A AT 369 Agi 1gnep 483
yeoq Uuent /3 1 + SN |+ BRP 00NU %01 + VAL + SN | (wog aoni yopy) Sugnn yuis gui :Ago ionu uenb o) - _ .
(INZd oo doyBu
e 9,09 BugN 1o dOL H00T/61
4 €ZOIE0ES %47 4 qUD) 192 940%0 1nqd ¢ 30X 941°0 {DSH + 0L UQD SuQN W - | Yuol Wy Y] ugn3n)
1oy que /8¢ + SN |+ BZOIEO®S %47 + VHL'Q + S yuip 1Qys ooy ofu yugo a3u g Ao Ignu uenb o) - ofH AED
YEGT Uvoy Aud o) . PP :
0414 uF QUEYH GEHU TROP FEED G434 4 NED LW NI JEA 0F) UEOD D Ag> 180

3 BX HEOP [BI)

42




43

m3e o4co°n
+ BZOJBIRS 047 +

VVN 10+ S LY -
meSe

%SO + BEOJBORS 047
+ VI £°0+ SW oL -

28R 94,59 4 TZOFROBS

rede o 10 + vzoond

% T+ dved 20+ S ‘Wil -
ez oy 190 + vroomE

% T+ dvd T+ SN 300y 48D -
mFe oy /%0 + vzoomE

% ¢ +dvd [+ S U0gL -
mde

Tede 9, £9°0 + 820008 9, 7 + SIAL Budp 1o Suonn QA -
myd 1 Suom %410 {O8H 'A 0L UGD -Funy nyy -

(onb upoj 55y yuzs
oyBu 3ug)) iyBu 1951 ", Bugs
S FY Bu04] 4G 02 gp upa
Supy, ‘€007 ‘52 vA yudy

sy wityd “onyd pg nyJ)
Sugy ‘wgsy ‘Yz
‘agp §o8q 48D

% T+ VEL S0+ S | % L0 + ¥20onj8 95 7 + uneury
Bugyzauvgpuseg - | 70+ IV [+ SIA Ugp UoRy - YBU 104 5g0Y YU 194D Ao 1onu uenb o)) -
, g . ﬁu.mﬁm UpCt 20y Yus
, TSR L90 T 1 sysu Bugy iyBu oy -, Bugs
RZOIBIES % G°T + VE $0°0 + S BUOP W BURNB IO - | o /oo 2001 g 0 2 upa
w5e wqd o1 Suon oz useml. | SumyN,, ‘007 SO DA OH
% £G°0 + BZOIRIES 47 1eSe o, 1) + BZOIEOES 1018 7-1 + %0 USAB[ 20NU gA [0/ UeQD Fuan myy - | mufy updn3y Bupnil 1py)
+ VYN S0°0 + S % ST + VE SO0 + S YoYU 104> A YuIp 197 :Apo ignu uenb 03 - Te] 03y A3
{oonb uzoy
26y yuis 9yBu Sug)) Iydu

e 94/
+ BZOJBO®S %67 + Ve §°0 + SIAL :3u¢p 10y Fuonm i -

10H ", Sugs fis [y Suon
ugq 09 9p UgA BunyN,

meFe o4 ' + BZOIRORS €007 ‘SO BA A URA
? dor 8 ‘0% 3 Yy - oA ‘T ug A uoAnd
©47 + VYN €0 168 04/ °p + PZOTEOES 047 myd o1 8001 947°0 YOTH Fmn AT - | BA WEN URA UANEN)
280y vl 50 + S + V€ 50 + teuly ¢°g + SW uoFu 19y :Apo 1gnu wenb o)) - 30 wies g3
[UIES WOy A8y o8y Jpd uf QUERT UEYU EE0p [B1Y) O4J14 U WEP L0 B3 yEA 0B} HEOP IBID) Agd 1Bo

24 21 WGP IBISY




v wdd 1 + g Suony 19| -

yd /-6 Buon 94,1 Y%

(POOT/S NNINEHY _
142 dU T ‘upypr iy updn3y)

@:ﬁ ogoy 19yd ¢1 Suon 946 rxue)) oLF0[o0dAH Funy nuy -
SN % werd ogoy) {(wdd) _ up np L83
YVN-0 wdd 570 Vd S0+ VYN -02°0 + SW ud3u Fuonn quis quiq Ago QN -
| {oonb upo;
20y yuis Jysu Juoy iySu
Sgr , Buos 118 1y 8
Tede 95/ 9°0 + eZ0onS %7 + SN “Budp Low] Suoni 1A - AT LRSS A 04
. upq 03 p Ups SUIBIN,,

% 59°0 + BZOIRORS %7

myd ¢

00 YN up Suong

. Swon o410 YD8Y va ABiS g¢ Suon g/ wo) :Bunn gy - | Fup fyy tains,
g 60y mew 18 | e %10 TOTH 13 o¢ 0L 59D T PH YUy L i1 ugdn3p)
+VEI I+ SW /T | ezomoes ¢ + Ve [ + SN Z/1 Agt nigp q UBY} eno yuip 19y :Ago tonu venb 033 - £y ngp A%
(oonb upoy o0y yuis

TeBe o /G + ezoon[d o 7 + S “Sudp Loy Suonn o] -

oyBu Sug)) iySu 19§, Bugs

swixejojso 3ueq | s [y 3uods upq 09 ap upa
reSe o4 /5% L @M A 0A Y373 ovp JunT ‘1yd ¢ Suon %wﬁuﬁl mﬁ@ﬁ%&% ag H |
GIZ 7-1 + 8 USAB[ OO BA UQY) BUNL) QWY - | AR USRSAT BUOAL 15
+ BZOINS Y, 7 + YUR %L 0 + BZOONS 947 4 YuL O T %405 TANRL SOTIL BA (0L TQD) FHRA AT Lw e 2 = §_
Yeoy ue /2 7 + S woy ueq I8 7+ VE T+ S FuQis 18} :Ago ronu uenb 07 - Bugq £g)
GUEED ugoy Ag> 08 y . s e e .
M4 t] YUBHE UEHU UEOP IBID) oap34 1 WP LOYH BIE 184 06} UEOP IR A3 téory

24 v1 uBop Bl

44




45

(wdd) vg 1 +VVN -© ¢°0 :Swonn rop -

yyd g1 Fuon %1°0 Y0SH
ogol] 1yd <1 uon 946 rxues suopodAR Sunn nyy -

(S00z/% ‘NNINHY
142 dBT UpYN iy I upnSN)

(ezoke0TEg 94C% 2R0Y) (wdd) Ago o 5D
VYN-0 $°0 + S VA T+ VVN-R S0+ S | Upy Ugs 05U 1gur 9gs ga udBu Suons quis quig Ao oI -
FUIYD WEey ABD 08) . L 5
O4p8a Mf GELYE TRYE WEOP B0 044 Uf HYP LOYY B3 184 0¥) WROP By Aea 180°F

2d vl BEOP 18I




46

CAU HOI ON TAP CHUONG I

Trinh bay cac khdi niém lién quan dén nhén gidng cdy tréng? Nhiing wu,
nhuge diém ciia hinh thirc nhan gidng hivu tinh va nhin gibng v6 tinh ?

Céc hinh thirc nhén gidng v6 tinh trong ty nhién va nhan tao ?

Co & khoa hoc, wu nhuge didm va céc thao tic k¥ thuft ctia nhén gibng v6
tinh ciy trdng bing phuong phép gidm canh, chiét canh vA ghép canh ?

Co s& khoa hoe, wu nhuge diém cila phuong phép nhan gidng vé tinh in vitro
(nudi chy mo té bio) ? Trinh bay céc hinh thirc nhin giéng v6 tinh in vitro ?
Nhitng dmg dung ctia phirong phép nay trong thire tién san xudt ?

Trinh bay céc didu kién cin thiét cho phuong phap nhan gidng vo tinh bing o
k¥ thudt nudi cdy in vitro ?

Trinh by cy thé k§ thudt cla timg giai doan trong nhan gibng v6 tinh in
vitro ? LAy vi du cho timg giai doan ?



Chwong Il

DIEU CHINH SU TRAD BOI NUOC VA
DINH DUONG KHOANG CUA CAY TRONG

- Trao d’o: nuéc va dinh dwowg khoang la hai chirc ndng sinh Iy quan irong,
anh hwowg rdt manh, c6 tinh chdt quyét dinh 16i trang thdi va cde hoat dong sinh
Iy, chiéu hucng bién ddi cdc chdt trong cay.

~ Cén ném dheoe vai trd sinh Iy cia nudc va cdc nguyén 16 dinh dwing khodng
d6i véi co thé thiee vat, voi cde hogt dpng song khdc dién ra trong cdy nhw quang
hop, hé hdp, vdn chuyén v phdn b6 vt chdt trong cdy, kha ning chéng chiu véi
cdc diéu kién ngoai canh bdt thudn trong qud trinh sinh trieong, phdt irién vé hinh
thénh ning sudt ciia cdy trong.

- Can nim vitng co 56 sinh Iy ciia vige diéu chinh trao d6i mede vés dinh dubng
khodng, cdc phiong phdp tudi tiéu va sit dung cdc logi phdn bén hop I, wu, nhuoc
diém ciia tieng phwong phdp, timg logi phdn bon vé nhitng yéu 18 litn guan dé chon
Iwa cdc bién phdp ky thudt cu thé, cé hibu qud gilip cdy tréng sinh truomg, phat
trién thugn lgi, cho ning sudt cao, phém chét 161,

1. KHAI QUAT CHUNG VE SU TRAO POI NUGC VA DINH DUGNG KHOANG
CUA THUC VAT

1. Tai sae ciy chn trao ddi nwéc va dinh dwdng khodng?

Cay trdng ludn duoc coi 12 mdt trong nhing dbi tugng chinh trong bét ky hé théng
canh téc ndo cha sin xut ndng nghiép. Céy sbng duoc phai nhé nude va cée chét dinh
dudng. Nudce va cac nguyén t§ khodng 1 co s¢ dé xdy dung co thé thuc vét, 13 didu kién
dé duy tri va quyét dinh chifu hudng hoat dong cta tht ca cic chirc ning sinh 1y khéc
trong céy. Tir lau ddi 6ng cha ta vin thuong néi @i véi cy trdng 1a “nhét nude; rhi
phan, tam cén, tr gidng”. Ditu d6 ¢4 nghia 1a: hai yéu t8 quan trong hang dau dbi voi
bét ky cdy trdng nao 13 nude va chat dinh dudng (trudc hét 13 cic nguyén t§ khodng).
No6i céch khac: cay trdng ndo cung cin du'qc dam bao dii nwde va phén bon hop Iy méi
phét huy dugc tidm ning niang sult, phim chét cta minh.

Nude duge cung cip cho cay tir nhifu ngudn khéc nhau théng qua c4c hé thé‘ng
tuéi tidu. Cac chit dinh dudng duge cung clp cho cdy thong qua cac loai phﬁn_bg}n; Hai
yéu tb nay cung v6i 4nh sAng, nhiét d6, khong khi, cac didu kién sdng chn thiét c6 lién
quan mat thiét v0'1 nhau, hd trg 14n nhau, cling thc dong t6i qué trinh sinh truéng, phé.t
tridn clia cly Trong

Pimg v& mat hoat dong sinh hoc, viée cung cdp di nude s& gitip cdy | hut thu chc
chéi dinh dubng tbt hon, tién hanh cdc qué trinh sinh 1y, sinh hoé thufn lgi hon. Béi vi,

47



chi khi dwoce cung cap dd nude, cdy trong méi c6 thé sir dung thudn loi, ¢6 hidu qua cac
yéu t6 dinh dudng khoang va chc didu kién sinh théi khac (4nh séng, nhiét o, khong
khi). Cac nguyen th khoéng duoe cdy hit vao cung véi nude, 12 nguyén lidu 48 xay
du'ng nén céc yeu td chu triic cia cdy, 13 thanh phan hod hoc quan trong dbéng vai trd
quyét dinh chidu hudng bién dbi sinh hos, trao ddi chit, trac dbi néing luong trong cfy -
co s& dé ciy sinh trudmg, phét trién thudn lgi, cho ning suit cao, phim chit t6t.

2. Y nghia ciia viéc nghién ciu didu chinh sy trao d6i nwdc va dinh dwbng khodng
clia cAy trdng

Hiéu duogc co s& sinh 1¥ cha viée tuéi nude vA siv dung phén bén s& gitip cho viée
diéu chinh ché d6 nude va dinh dudng khoéng cha cAy trdng mot cich hop 1y, Trén co
s& d6, 4p dung céc bién phép k¥ thuft cy thé nhdm ning cao ning suit, phim chat sdn
pham thu hoach; ning cao higu qua kinh & trong viéc sir dung va quan ly ngudn nude, _
ngudn dinh dudng cung chp cho ciy, dong thoi duy t duge d6 phi cta dét, Do cling 1&
myc tiéu quan trgng trong nghién cfru, x4y dung hé thing canh tac ndng nghiép sinh
théi bén vitng.

1I. VAT TRO CUA NUGC POI VOI CAC HOAT PONG SINH LY CUA CAY
1. Nwéc trong ciy va vai trd cia né d6i voi cde hogt djng sinh Iy cia efly

Céac té bao, md cita cdy chita lvong nude rét 1én (khoang 3/4 khéi lwong cay), bao
gom nuée tu do vi nuwde lign két. Ham lucmg va ty 1€ hai da,ng nxée ndy quyét dinh
trang thai chét nguyén sinh, cudmg 48, chidu hwéng trao dbi chit, kha ning sinh trudng,
phét trién va chéng chiu coa cdy. Cu thé:

» Nutbe quyét dinh su dn dinh cdu tric cia chdt nguyén sinh. Nudc tao mang thuy
hod bao quanh chat nguyén sinh va tuy theo do thuy hod ma hé keo nguyén sinh chét &
trang théi sol, coaxecva hay gel. Nho vy ma duy tri duge cdu tric va hoat tinh ciia keo
nguyén sinh chét, quyét dinh mirc d6 hoat dong séng, quyét dich tinh chdng chiu cta
keo nguyén sinh chét ciia t& bao va cia cly.

® Nutc tham gia vao cde phan g héa sinh, cdc bién doi chdt trong 16 bio. Nube
vira 12 dung mdi cho cée phan {mg, vira 13 nguyén liéu tham gia trire tiép vao céc phan
{ng hod sinh trong cdy. Ching han, nuéc cung clp dién tir va H' cho viée khir CO;
trong quang hop, tham gia oxi h6a nguyén liéu h6 hip, tham gia vao c4c phan trng thay
phén...

® Nuebe ld dung méi hoa tan cde chét hitu co va cdc chdt khodng.

o Nuede tao dong vén chuyén cdc chdt trong t€ bio va gitka cde 18 bao véi nhau, dén
céc co quan trong toan co thé va tich lity vao co quan dy trfr quyét dinh sy hinh thanh
ning suft kinh & cia clly trbng. Nuéc tao nén dong vén chuyén vét chét, tao nén mach
méu hru thong trong ey nhw tudn hodn mau & ddng vét.
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e Nudc didu chink nhiéi trong cdy. Qua trinh bay hoi nuée 1am gidm nhiét 86 dac
biét 12 ciia bo 14, dm bdo hoat d9ng quang hop va cdc chitc niing sinh 1y kbéc tién hanh
thudn lgi,

® Nudc cd chitc ning dy trit trong cdy. Thuc vat chiu h@n nhir cac thuc vt mong
nude 6 ham lugng nude dy it 16n. Ham luong nuéce lign két trong co thé thye vat na,y
tét cao, quyét dinh kha niing chdng chiu cia ching d6i voi didu kién bét thugn, nhét 12
chiu nong va han,

® Nudc tgo nén sikc truong P trong 16 bao. Nho ¢6 sire truong P ma dam bao cho té
bao iudn & trang théi truong nude tao tir thé thuan loi che cac hoat ddng sinh Iy va sinh
tnréng, phét trién ciia cay.

o Nudc Ia thamh phdn quan trong trong vige duy tri sy cn bing ty 16 0/CO;, trong khi
quyén, thuin Ioi cho céc hoat dong sbng clia moi sinh vt théng qua quang hop cia cay.

P6i voi timg chire niing sinh 1y ey thé, nudce c6 vai rd dic treng riéng.
a) Vai tré ciia meée d6i voi guang hop:

Nude trong 14 va trong t6 bao thye vét néi chung déu anh huémg dén sy hinh thanh
va kich thude cia bd may quang hop. Nude khong chi 13 ngudn nguyen liéu ma con l1a
diéu kién dic biét quan trong trong qua trinh sinh tng hop céc chét hitu co quan trong,
13 co s& hinh thanh ning suét cia cay trdng (hinh 1 2). Thiéu nwée giy sy phén huy bd
r‘xéy quang hop, 1am suy thodi Iyc lap, phé huy mbi lién két giita diép Iyc va protein...
Thiéu nwée 1am khi khdng déng, han ché sy xam nhip CO, vao 14, 4o thuy ho# ctia chét
nguyen sinh gidm lam giam hoat tinh clia enzym RDP-cacboxylaza tdc 28 bién ddi céc
chét trong pha sing va pha ti ciia quang hop; céc san pham quang hop khong duoc vén
chuyén ra khoi 14... 1am gidm stit hoat d0ng quang hop cla 14, tham chi rc ché quang
hop. Cay dt nude, khi khdéng md, anh s @2
hwéng tdt t6i tde d6 xém nhip CO, vao 14 i
cung cip cho quang hop.

Céc thi nghiém déu cho thdy, ham
lugng nude trong 14 dat trang thai bio hoa
va thiéu bto hoa mét it (90 - 95%) thi quang
hgp dat cuc dai. Tuy nhién, néu d6 thiéu
bdo hoa nude ting 18n trén 10% thi quang
hop bi gidm sit. Quang hop ngimg khi 46
thiéu bio hoa nxéc trong 14 ting trén 30%.

Tuy nhién, ty theo kha ning chOng  fhap 1.2, Vai trd cda nude trong
chiu han cia cAy ma mire 46 gidm sit quang hoat ddng quang hop d’la‘ cay'f
hop khic nhau. Thye vat cang chéng chiu
han 8¢ thi quang hop cang gidm it hon khi thidu nuéc, vi du: & chy bong A ré.p cué‘ng dé
quang hop gidm chdm va chi nglmg khi @9 thifu bio hod nudce 16n t61 >35%.
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Chinh vi vy, trong san xult cdn c6 ché d6 twdi nude hop 1y cho cdy trbng dé
chiing ¢6 hoat déng quang hop 5i wu va trdnh han xay ra, nhét 13 trong théi ky hinh
thanh co guan kinh &,

b) Vai tré ciia mede d6i véi sy vdn chuyén v phdn bé cde chdt trong cdy:

Nu6e anh huémg dén qué trinh vén
chuyén céc chét trong ciy manh nhét so
v&i che yéu t6 khic. Nude quyét dinh
the d6 va ca chidu hudng van chuyén,
phén bd céc chét trong cly boi nd vira 12
dung moi hod tan, vira 13 méi trudmg dé
chc chit ndy duge vén chuyén. Céc chét
vd co duge 1€ hit vao va van chuyén ¢
trong mach gd (xylem) theo huéng = =
chinh 13 tir & 1én ngon. Céc chét hitu co
duge tdng hop & 14, van chuyén trong hé
mach 18y (libe, floem) theo hudng chinh
13 tir 14 xubng r& vA hudng khic 13 t6i
céc co quan dy telk nhw o0, qué, hat - khi  Hink 2.2. M5 hinh vén chuyén nuéc, céc
¢éc co quan nay hinh thanh (hinh 2.2). chit khodng va cac chit duoc tng hop

it i T

Khi thiéu nude thi tde d6 van chuyén céc vat chit trén Géu giam. C4c thi nghiém da
khing dinh réing tdc 6 dong van chuyén trong mach libe gidm tix 1/3- 1/2 1an khi thiéu
mrée. Néu thidu mxde nhidu s& gay hién tuong chdy nguoe dong: céc chét hiru co lai vin
chuyén tir co quan di trit, co quan tich luy dén co quan dinh dudng. Hau qua 13 cay sinh
truémg kém, ning sudt gidm, thim chi khéng cho ning sut.

Vi du: Lia tr8, vao chic ma gip han thi hat bi 1&p, ling nhidy; khoai tdy bj han thi
ft cil va cii nhd; ddu, lac khi vao chic ma thiéu nude thi hat khong miy. Vi vdy, vide
dam bao nhu ciu nueée cho cly trdng diic biét 1a & giai doan hinh thanh co quan kinh t&
13 rét cin thit, boi dy 12 mot yéu b quyét dinh ning suét kinh 6.

¢) Vai tro cua mede doi voi hé hdp ciia cdy:

Nude 13 mdi trudng cho cée phan g sinh hod, 13 nguyén liéu tryc 1iép tham gia
vao chc qué trinh 6xi ho4 trong ho hip. Ham higng nde trong md anh hudng rit manh,
c6 tinh quyét dinh t6i cudmg d6 ho hép. Thibu nudc s& lam tang ho hip v6 higu, hidu
qua sit dung ning lugng trong ho hép thip.

Tuy nhién, mdi quan hé gifta cudng d6 hd hip va ham luong nude trong mod rht
phitc tap, phy thuéc vao céc loai thue vét, céc logi mé khéc nhan. Ching h@n & cﬁy

mong nrée, mot s6 md cd cudng d6 ho hép ting khi méd héo. Péi véi hat thi tuﬁ,n theo
quy luft 18 rang: khi 46 4m tang thi thie ddy cudmg d6 hé hip ting theo.
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Vi dy: hat Iéa mi phm khd trong khéng khi (ham lugng nude con khoang 10 %) thi
czmng a6 hd hap t4t thilp, khi d6 dm hat iing 14 - 15 % thi cuéng &0 ho hip Eimg 4-5
lan. Khi d9 4m hat ting len dén 30 - 35 % thi cudng 46 hd hép cis hat ting gip h.ang
nghin l4n. Cén hru ¥ 13 mbi quan hé gifta ham lagng nube trong md va cudng 45 hd hip
c6 lién quan khd chét ch& véi nhiét 40,

d) Vai tré cita mebe d61 véi dink dudmg khodng:

S;r trao dbi dinh duﬁng khoéng trong cy 1& mdt qué trinh sinh 1y tht phic tap, phy
thude rit nhidn vao c4c diéu kién khéc nhay, trong 46 nude 14 mdt trong cic yéu b déng
vai trd quan trong.

Céc chit dinh dudng khoéng
duge bén vao dit hosic phun 18n 14
déu & dang ion hoa tan trong nude.
Cay hit nuée, vin chuyén nude
keém theo hit khodng vA van chuyén i
khoéng vao cfly (hinh 3.2). Ham
lwgng nuée trong € bao, trong cdy,
trong dAt ddu anh huong t6i tdc 4o
hit, vin chuyén bj dong va chu
dong céc chit khoang va chét dinh et/
dudng khic trong cdy. Thibu nudéc, ko
sy hit va vin chuyén khodng déu ‘ _
gidm do t6c 4 dong thoat hoi nude Hinh 3.2, Sy van chuyén céc chét khodng
(d0ng lyc trén) bi gidm. va mede vio ré cay

e) Vai tro ciia mebe doi voi sinh triedng, phdt trién cia cdy:

Nuée udn duge coi 13 didu kién sinh théi t6i cAn thiét cho sinh fruomg, phét trién
ciia cly. Nu6c anh hudng t6i tdt ca céc giai doan sinh trudmg, phat trién cna cdy nhung
manh nhét 13 giai dogn gign (36 chinh 1a thei k¥ khiing hoéng nude cua cy). Pac biét
mén cdm v6i bam lugng nude 13 sy ndy mAm ciia hat. Khi hat gidng phoi kho con
khodng 10 - 12 % mroc thi ngimg sinh trudng, hat & trang thai ngu nghl Hat hit nuéfc
vao, dat 46 Am hat khoang 50 - 60 % s& phét dong sinh trudng va ndy mim.

Cay sinh trirdng, phat trién thudn loi nhit khi o nwée. Song phai heu v, néu cay
ludn bio hoa nuérc s& din dén kéo dai thoi k sinh trudmg, phét tridn dinh dudng, cdy
cham ra hoa; néu cly bj thifu nude (bi han) thi th¥i ky sinh trudng, phéat tnén dl_f
dudmg rit ngén, cdy ra hoa, qua sém. N

Cay bj thiéu neée do bt k¥ nguyén nbén ndo, di 12 han dit (do diht thleu mréc),
han khéng khi (do ¢6 4m khong khi qua thap) hay han sinh Iy (do trang théi sinh 1y cla
clly khéng cho phép cly hut dwge mudc) ddn anh hwdng xAu 161 tht cd chc chitc: nang
sinh 1y clia cdy, lami cdy sinh trudng, phét trién chim, thim chi ngimg sinh trueong. Bibu
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hién d4u tién, r8 nhit khi cdy bi thifu nude 13 cdy bi héo, i, sau 46 14 din mbt man
xanh do digp Iuc bi phd huy. Khi cfy bj héo, dit 13 héo tam théi hay héo 15u dai d8u cb
hai. Dc bigt, héo lan dai gy tc hai nghidm trong 161 sinh trudng, phét tridn cha cay.
Do d6, cén xéc dinh ché b tu6i hop Iy cho timg loai cdy trdng, trénh bi héo. Khi bi héo,
phai fim nguyén nhin gy héo 48 c6 bién phip khic phyc.

C6 thé md t tom tht vai trd cta nude trong méi quan hé hirs co véi céc hoat ddng
sbng trong ¢4y theo hinh 4.2.

g Vai tré ciia mede ddi véi kha niing chong chiu cde didu kign ngogi canh bét
thudm:

Ham lzgng, ty 1§ nude tw do va lién
két trong chy, cic dang nudc mao quan, N%;-a {ntgus r;_ﬂh
nuéc mang, nuéc trong lyc trong dht PR
khong chi 4nh hudng t6i cdc hoat ddng QuaT¥ BoP,
sinh 1y clia ciy ma cOn c6 quan hé kha chit  BOmAP¥A

C1ts £ e . i 1.a  DUANG HOHER
chg t¢i kha ning chong chiju cc diéu kién
ngoai canh bét thufin cda cdy.

O quan tich lug
iBug, tinh bot

Lugng nwée ty do trong céc t€ bao ciia tiah bot
cfly cao thi cuémg d6 trao dbi chét trong cy
dién ra manh va theo huéng tdng hop, céy
: A . , . Coquan teh .
sinh trudng tot. Nlmmg nguge lai, ching lai Iuf thiag,
chong chiu rét, han, min kém nén d& bj tén  Uebbot
thuong, thim chi chét va rung.

Minde vi cde

Nuée lié’\n két trong chét nguyén sinh ey
tao nén do ben vimng cia keo nguyén sinh dizge 1€ hift viio

chit nén né c6 vai trd quan trong trong R

viée quyét dinh kha niing chéng chiu cia Hink 4.2. Mc‘)i quan hé htfuxcor gifta trao dbi
cdy. Ty 16 nudc lién két cang cao thi cay ~ DUSC vOi cde hoat dong song khac nhau
cang chdng chiju tht v6i cac didu kién trong cay

ngoal canh bt lgi nhu: chéng chju néng, han, min., Ciy xwong réng song duge trong
didu kién rAt néng va kho hen cia sa mac 12 do ty 16 ham lwong mxde lién két chiém 2/3
ham lugng nwée trong ching. Tuy nhién, cdy sinh trudng kém. -

Vi Iy do ndo 46 lam cdy thiu nude, néi cach khéc 12 cdy bi han gy anh hudng xAn
dén hoat ddng ciia cic chire nang sinh Iy va sinh tru'é’ng, phét trién néi chung cla cy.
Tir @6, anh hudng xAu dén sirc sbéng va kha nﬁng chéng ch.1u cée logi bénh hai clia cay
Hién tugng nay biéu hién kha 15 khi sy thay dbi d6 4m dht x4y ra th ngdt (qué. thiéu
hofic qué du thira nude, ¢4t bi ngp, ung) holic bi véng chit lam dht thidu dudng khi. O
cac diéu kién trén, sinh tmérng, phét trién va hoat d6ng ciia bd 1& (nhét 12 véi céc cﬁy cé
1€ &n sdu) b ank hm’mg xAu nhu’ng lai rit thudn loi cho viée phat sinh, phét trién mot $6
loai bénh nhu bénh 16 ¢ 18, cubn 14 & cy ho ¢a (vi du: ca chua xuan he). o '

52



2, Co s¥ sinh Iy c@ia vife twéi nwde hop If cho cdy

Dé cée chire nﬁng sinh Iy cia céy d:len 1a thu@n lod, hai hoa tao diéu kién cho chy
sinh trudng, phét trién t6t va cho nﬁng sufit cao cin phai ¢6 mét ché 46 nude thich hop
cho cély. N6i c4ch khac 13 phai didu chinh ché d6 nude (tudi va tidu nwde hop 1¥) theo
nhu cdu sinh Iy cia cdy.

Mbi logi cly trdng, & mdi thoi ky sinh trudng khée nhaw, ¢8y ¢6 nhu cbu nude khéc
nhau tuy thude vao céc hoat déng sinh 1y eda thoi ky 66, Hai qué trinh hit nuée va ‘thoé‘t
hoi nude ¢6 lién quan trye tiép dén ham luqng nude trong cly va qung nudc ¢y cén,
Pé tuw6i nuede hop 19 cho cdly, truée hét cin xdc dinh duoc nhu cdu nwde cia cly, x4c
dinh théri diém twéi va phwong phép twéi thich hop.

a) Xde dinh nhu cdu nuwde cina cdy:

Nhu chu mréc clia cdy chinh 12 hugng nwde tong sb va trong timg thoi ky smh
trudmg ma cdy cin dé c6 ning sudt thi da. Didu 6 cung ¢ nghia 13 ning suft cay t:rong
¢6 lién quan chiit ch& véi hugng nude duge cung chp. C6 thoi ky diic biét ma néu thiéu

-nuGe sé dnh hudng nghiém trong dén dsi sbng cia cay va ning suit, phdm chét cudi
cling ciia san phim thu hoach. Céc nha nghién ctru v& ché a0 nude cna cly goi d6 1a
thoi ky khiing hodng nuée ciia cdy, Nhu céu nude thay ddi tuy thude timg loai ciy trong
va céc giai doan sinh tmémg khéc nhau. Nhin chung, nhu ciu mzdc cia cdy ting din
theo d¢ lén ciia cdy va dat t8i da khi cdy c6 khdi luong than 14 va bé mat phat tan nuGe
16n nhit, sau d6 giam dén. Theo cac nha thuy ndng thi trung binh mdi ngdy céc cdy
trdng nhu lia, ngd, Iia mi, rau cn tix 30 - 60 m® nuée/ha.

Trong mét gir d% c6 tix 10 dén
100 % lugng nudc trong chy ddi
m&i. Céc loai cdy 14y hat thudng ¢
nhu cAu nude nhidu nhit & thei ky
hinh thanh co quan sinh sdn, Céc
cdy 14y cit ¢6 nhu cAu nuée nhidu
nhét & théi kY sinh truéng (phinh
t0) cia cl. Dya vao nhu chu nude
ctia ¢y co thé dy tinh duge tbng
luong nude chn tuéi trén mdt dién
tich gieo trdng ctia mét cdy trdng
ndo d6 tuy theo théi vy, C6 thé md
phong mdi quan hé gifta nhu clu
nude cia cdy (luong nude cdy hat
vao) va luong nude cdy d4 thye
hién thodt hoi nude nhir hinh 5.2.

i qus kit khén_g =00%. .

Hitgua cutis <1
* Wlach Hbe
"Lagbda

i 36 {uhitag 1 Hhoobst) khouy d&n uu‘&a
“Exe o (nbiteg; 1 bhaohet) dia duge r;mﬂs:

» LGP bla (khdug thitin nwdc)

Hink 5.2. M6 hinh biéu dién méi quan hé gifta
lugng nurde cdy hit vao va thoat ra trong hoat
dong trao di nude cia cly
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C6 nhibu quan diém khac nhau trong viée xéc dinh nhu ciu nude cta cdy (luong
nude cly can):

e Quan diém 1: Xéc dinh nhu ciu nude cia cdy biing céch x4c dinh lvgng nwée cdy
hiit vao holic fwgng muade cly di cho bay hoi di théng qua viée xdc dinh sy thay ddi khbi
lugng ciy holic b phén cly trude va san khi thi nghiém.

o Quan diém 2: Xéc dinh nhu cAu nude cia cdy thong qua médt s6 chi tiéu nghién
o vé sy thoat hoi nude nhu: cudng d6 thoat hoi nuée, hé 6 thoat hoi nude, hiéu suht
thoat hoi nuéc hodic thodt hoi nude tuong dbi.

+ Cudmg d6 thoat hoi nuée: Tinh bing hrgng nude bay hoi di (gam hogc kildgam)
trén mot don vi dién tich 14 (dm® hofic m?) trong mot don vi thoi gian (phit holic gid).
Céy ¢6 ban 14 rong (dién tich b& mit phat tin nude 16n), chy dang & giai doan hoat dong
séng manh, cdy sé)ng trong diéu kién nhiét d6 cao, 4nh séng manh, khd ban, v.v...
thudmg ¢6 cudng db thoat hoi nude 16n, dao dong trong pham vi 15 - 2350 g/m? 14/gid.

+ Hé sb thoat hoi nude ky: Tinh bing hegng nude bay hoi dé tao nén mdt don vi
chit khd. Chi tiéu nay cho biét nhu cdu mude cia cdy trdng trong viée hinh thanh nén
nang sudt. Do viy, ngudi ta cé thé dua vao niing suat @& dir doén nhu chu nude cia cly.

Hé s6 thodt hoi nudc thay ddi thy thudc vao gibng cdy tdng va diéu kién ngoai
canh. Céc cay C3 c6 hé s& thodt hoi nudce 16n hon cdy C4: Iha 13 680 (C3), khoai tiy 14
640 (C3), ngd 13 170 (C4), rau dén 13 300(C4)...

+ Hiéu sufit thoat hoi nude: Tinh bing s6 gam chét kh6 tao nén khi bay hoi 1 kg
nude. Co thé xdc dinh lugong chit khd hinh thanh trong ting giai doan ho#c trong ¢a chu
ky sbng ctia ciy ma xéc dinh nhu ciu nude cia ciy trong timg giai doan hodic cla cd
chu k¥ sbng d6 cia cay.

+ Thoét hoi nude tuong d6i: Ty sb giita luong nude thoat di qua bé mit 14 so v6i
lugng mrée bay hoi qua mit thoang co cing dién tich trong cting mét thoi gian bay hoi.
Tuy nhién, chi tiéu nay chiu 4nh hudng rat 1én cta diéu kién ngoai canh nén trong thyc
nghiém it duge sir dyung.

Trong cdc chi tiéu trén, viée x4c dinh cwdng 46 thodt hoi nrée duge coi la phuong
phap c6 tinh thuyét phuc hon ca (vi > 99 % lrong nuée cay hit vao déu bay hoi qua khi
khdng ndm & 16p bidu bi 14, chi con lugng rit nho ding ¢ xiy dung cic bd phan cta
cay). |

s Quan diém 3: X4c dinh nhu cdu nudc cia cdy dya theo do thiéu hyt dd am bio
hoa khdng khi.

Theo Anpachiep (Nga), d& x4c dinh lwgng nude cin ciia cdy c6 thé dua vio dd
thiéu hut d6 4m bio hoa khong khi (trong thdi ki sinh trdng ctia cdy) va hé s& dudng
cong sinh hoc theo c¢dng thirc:

E=K.XD
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Trong d6:
E: Lugng nude cdy cin (mim)
K:Hé sb dudng cong sinh hoc.
% D: Téng thiéu hyut d6 4m bio hoa khéng khi (mm Hg)

O aay, K, duge xac dinh bang ty sb gitra lugng nude cén thue t cia cdy va lugng
thiéu hyt d6 Am bio hod khong khi. Dai hrong ndy duge xac dinh trong cung mdot thoi
glan d6i v6i timg thoi k¥ sinh trudng hode trong théi gian 10 ngady mot ké tir Inc gieo
trng dén khi thu hoach trong nhu*ng didu kién khi hau cu thé va do Am dit thich hop
cho cay trbng. Hé sd K thay ddi theo thdi gian sinh trudng cla cdy hoac tir thor diém
n&y dén thoi didm khéc do nhidu nguyen nhén nhu: sy tﬁng thém vé khéi lugng cay
trdng: g1a1 doan sinh trudng, phat trién ctia cdy; tinh trang b m3t dt duge che ph khac
nhau; tbe d6 va khéi luqng nuGe bay hoi; sy thay d6i thoi tiét khi hiu qua cic giai doan
smh truong, phat trién cta cy. Théng thu’ong, dé c6 dudng cong sinh hoc trung binh
cén c6 sb liéu nghién ciru ‘trong 4 - 5 ndm (sb liéu ctia ndm khé han, ndm mua nhidu va
nim trung binh). Bang 2.1. 13 hé sb dudng cong sinh hoc cua cdy ngd va cy khoai ty.

Bing 1,2. Hé sb dudmg cong sinh hoc trung binh K ciia ciy ngd va cly khoai tdy

Thai , Thit tyr 10 nghy mt 13n theo thdi gian sinh trudng
gian Loakl Trung
iy t ] binh
T |7 %l 12 3 lals|6el7|8]9 tw0]n|™
| 4 nam [Ngo 0,37 10,43 10,53 {0,57 | 0,58 | 0,59 | 0,60 | 0,59 | 0,55 0,50 | 0,50 | 0,56
5 n3m [Khoai tay | 0,55 | 0,56 10,57 | 0,61 | 0,63 | 0,6910,73 | 0,68 10,63 ! 0,13 0,61

b) Xéc dink thoi didm tudi meée thich hop cho cdy:

Viée tu6i nude cho ciy phai dia vao yéu chu sinh 1§ cua cdy tirc 1a chi tsi khi ciy
¢6 nhu ciu, C6 nhidu quan diém khéc nhau v& vén d& nay. Cu thé, ¢6 thé dya vao:

- Ngoai hinh: Khi quan s4t ciy trdng c¢6 ddu hiéu héo hay khi mau sic 14 thay dbi,
sinh trirdng, phat trién kém 13 ciy cé bidu hién thiu nuée, cdy cin duge tudi nude. Tuy
nhién, chi tiéu ndy khéng chinh xac vi khi ciy dd cé bidu hién ngoai hinh thi céc hoat
ddng sinh ly, sinh hod bén trong cdy 44 bj vi pham nghiém trong.

- Hé s6 héo q ctia dit: Dwa vio lugng nuée con lai trong dat ma cdy khong hit
duge, cdy héo thi tuwdi. Chi tiéu nay cling khc“)ng chinh x4c vi khi dAt dat té1 hé s6 héo q
thi cédy cling d& hit téi phin tr nude cudi cling ma cdy c6 kha niing 14y ducc (Iu'cmg
nwdce con lai chi 13 nude ngdm). :

- CAc chi tiéu sinh 1y: D6 mé ciia khi khdng, ndng @5 dich bao, 4p suft thﬁm-i-théu,
strc hiit nwde cla 14 cly va thé nuée trong cdy... Cée chi tiéu ndy kha nhay véi trang thai
nude trong cay,
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+ Db déng mé khi khdng: Néu khi khbng déng chimg 6 cdy dang thifu nude, cin
fwrdi va nguge lai. Vi vly, c6 thé quan s4t nhanh trén kinh hién vi 82 xac dinh d6 md cia
khi khéng, qua d6 biét cdy dang chn muzée hay khéng. Song, cin hru ¥ 2 trudng hop
ngoai 16: khi mua kéo dai (18 bao khi khdng bio hod nuéc nhung vin déng) va khi niing
néng kéo dai (i bao khi kbdng thibu nwéc nhung vin mé).

+ Ndng d6 dich bao, ap suft thim thiu v strc hit nude rht d8 thay dbi khi ham hrong
nuée thay d6i. Thee Dobrunop thi ndng 46 dich bao ¢b thé coi 13 chi s6 thich hop dé danh
gi nhu cAu nuwde cia cdy. X4c dinh duge ndng d6 dich bao (Cay), cb thé xéc dinh duoge ép
sudt thAm thdu (r). Tir 46, suy ra st hitt nwde (5) va thé nuée (Py) cia cy.

Khi Cyy thép, = thAm thdu nho: bidu hién cdy 40 nuée, chua cén twéi; khi Cgy cao, ©
thim théu cao: bidu hién cly thidu nude, cln tudi.

Khi 8 ting cao thi W, trong cdy thip: chimg 16 cdy thién nuée, cin fwdi. Ngugce lai,
khi § giam thip thi ¥y, trong ¢y cao, bifu hién cdy &b nude, chua cin twéi.

Néng d6 dich bao (mol/lit) ghn dting duge x4c dinh bing phirong phép co nguyén
sinh, tinh bing trung binh cdng cta hidu sb gifta ndng 46 bit ddu gy co nguyén sinh
chét va nbng d6 chwa gdy co nguyén sinh ké sét né.

Cap bt dBu gdy co NSC + Cgp chura gy co NSC k& sét né

Cap=
2

Ap sut thim thin duge tinh theo cdng thire cia Van Hoff:
% (atm) =R.T.C.i
Trong d6: m: 4p sudt thim thu ctia dung dich (atm)
T: nhiét d6 tuydt @bi (t° + 273)
C: ndng 45 dung dich (mol/lit)
R: hiing s6 khi = 0,082
i: 58 chu tir hoa tan
- v6i chét tan khong phén ly, i = 1 (vi dw: saccaroza)
- v&i chét tan phén ly thanh ion, i= 1+ a (n- 1)
G day, o 13 hé sb dién Iy, n 12 6 jon phén Iy (vi du: NaClcén =2,
CaCl, ¢cd n=23)... '

Strc hit nude S (atm) = = - P. Khi t bao ciy bio hoa nude hosic di nude hodn todn
thi 7 = P, Khi t& bao héo hoan toan (xay ra khi t& bio khong thé hit nuée tir bén ngodi,
nguyén nhén do min, pH...). Tuéi nudc dya theo chi tiéu sinh 1y 13 cdch trdi mrée hign
dang dugc céc nuée ¢b nén ndng nghiép tién tién st dyng.

¢) Xdc dinh phwong phdp tuéi thich hop:

C6 nhidu phuong phép tuéi: s trén mar dit (bao gbm twbi ngap, furdi trdn, tu’érl
tiinh, twdi déi, tudi phun mua, tedi nhéd giot) va twdi ngim. ,
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o Twdi ngdp, tudi tran

Tudi ngdp, twdi tran the 1a dua nude vao pht trin, nglp mit radng. Myc nude ngdp
thudng tlr 5 - 15 cm tuy loai ciy.

Phwrong phap ndy thudmg st dung cho ciy lia va mét s cay trbng cén nhidu nuée
nhu céi mot 6 cdy thirc 4n gia suc hodc ép dung trong trudmg hop cln ria min va chi
doéng vé thiy lgi.

Phuong phép ndy ¢6 nhiéu wu diém: Didu hoa duge nhiét d6 trong rudng, kim him
duoc sinh trudng, phat trién ctia o dai, gidm b6t ndng do céc chit 6 hai trong ting
canh téc. Tuy nhién, tuéi ngdp cling c6 mot s6 nhuge didm nh: Gidm d6 thoang khi
trong dat, han ché hoat dong clia céc vi sinh vt ciing nhw qué trinh phan giai cac chit
hitu co, 4nh hudng xdu 161 tinh chit vét ly vi d6 phi ciia d4t. Tudi tran lidn tuc con nia
trdi d4t mau va phén bon. Mat khéc, tuéi ngdp thudng xuyén c6 thé din dén lam ting
mize nude nglm trong dit, d& gy tai min cho dét.

Do vy, d6i véi nhitng cdy trdng cin nuéce thudmg xuyén, vide twéi ngdp, twéi trén
14 bién phap tich cyc, song cén c6 bién phap didu chinh k§ thudt tudi thich hop d¢& han
ché nhiimg téc hai cia hién trong ngdp nuée gy nén. Ching han, khi twéi ngdp cho la
can cht: ¥ udn gift cho mit ruéng mét 16p nuwde vira da theo nhu ciu cta cAy ma ché do
tudi d4 quy dinh, khong dé chit dinh dudng, phin bén bi ria trdi va x6i mon dit hoic
tai man; chil ¥ két hop 1am o, suc bin va ¢ hé thdng twéi tidn nude cha dong.

o Tudi rénh '

Phuong phap tuéi rinh thudng st dung v6i cac cly mau, ciy trdng theo hang rdng,
theo lubng nhu ngd, khoai (khoai tdy, khoai lang), mia, v.v... Tuéi rdnh 13 hinh thirc dura
nude vao theo rinh ludng, nuée thim din vao dit theo huc mao din va mot phin theo
trong luc ngdm xubng day rinh. Phuong phap trdi ndy c6 wu diém 13 khong gay két ving
16p dht mit, két chu dit khong bi phs vo; ché dé nudce, khong khi va chét dinh dutng
duge diéu tiét thich hop, khong bj rira t6i. Do vdy, tuéi rinh diuge coi 12 phuong phap
tuéi thich hop nhét cho céc iy wra &m, thuan lgi cho sinh trudng, phét trién ciia ciy. |

C6 thé tudi rinh hés va tudi ranh kin, Tudi rdnh hé 13 hinh thitc twéi ma khong gifi
lai nude trong tinh sau khi ngimg tudi. Kiéu tudi ndy doi hoi thoi gian tudi dai dé nu:o'c
kip thim du vio trong dit ma khong gdy ngfp, thich hUp cho cac ving dt c6 dd doc
Tuéi rinh kin c6 thé gitt nurée lai trong rinh 1au hon dé nuée thim din vao dit.

e Tirdi dai

Rudng tuéi dai duge chia theo theo bing, theo dai. Kidu twoi nay tao nén 16p
mong (5 - 6 cm) chdy men theo d6 dbc ctia dai @4t va thdm din vao dat. Tuéi'd
phue duoe nhidu thuge diém cia twéi ngdp nhu khéng tén nhidu nude, khﬁng bao
va phé v két cau dit. Do Am dét dong déu, dit it bj bio mon, rira tréi, it két vén__ el
Tuwdi ddi ding cho céc cly trong hang hep nhu day, virng, lac d5. s
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o Tudi phun muea, phun suong

Phu{mg phéap tuéi nay co nhidu vu diém nhw 13m dit 4m ddng &y, ting d6 4m
khong khi gan mat dit, g1£1m bbc hoi bé mat dit. Tvzm phun mua vira lam sach byi, vira
gitp cy cb thé hit nude bing ca bé mit than, 13, t&, diéu hoa nhidt 46 bé mit 14 v tidu
khi hiu dbng rméng cho ca quén thé cay trong, tao diéu kién thuln lgi cho sinh trudng
chia chy. Mit khac, bing céch t6i ndy co thé ding dng d8n nude tedi, gidm bt dién
tich muong twéi, tiét kiém duge hrong nude tudi (bing mot nira so véi cic phuong phap
tudi khéc), Tuy nhién han ché cia phuong phép nay 12 phai diu t thiét bi, k¢ thudt cao,
siic co gioi nhigu.

Cée nude ndng nghiép tién tién, cée co so trong nudce ¢ didu kién co s& vat chit c6
thé x4y dung hé théng phun mua 4p luc cao d& phun mua xa, may phun mmra ap hre thip
dé phun mra gé,n thudn 1gi cho viée didu chinh ché db tuéi va ning cao hiu sult tuéi.
Phuong phdp twéi phun mwa, phun swong thudng sir dung véi cc loai rau, hoa va mét
sb cdy trdng khac khi c6 didu kign v& thiét bj tudi.

o Twdi nho giot

Tuwdi nhd giot 13 hinh thitc dimg hé théng ng din dé cung cip mrde (bing cich
nhé tir tir) dén timg gdc cy vira du theo nhu chu ctia cdy. Phuong phdp nay tiét kiém
nudc, thim chi ¢é thé st dung ca nude hoi min &8 tuéi cho ciy ma khong gay hai cay.
Tuy nhién, phuong phap tudi nay doi hoi phai dAu tw cao vé cac trang thiét bi tudi.
Thiong st dung & cac ving thiu nudc cho cic cdy cdng nghiép, cdy an qua, cdy rau
nhumg khéng thich hgp dbi véi cay ngil ce.

o Tudi ngam

Tuéi ngdm 1 hinh thirc cho nuée vio hé théng dng chon nghm dudi dat va tir 46
nude thim dén 1én 16p dt phia trén nhd hé mao din cia dit. Phuong phép nay thich
hqp v6i nhimg noi d4t ¢6 kha nang thAm nude mao quan tbt va 1op dt & duéi chit,
thim nwéc kém. Phuong phap tudi ndy cé vu diém 1a gitt duge 16p g4t mit toi xbp,
khong bj vang, khong bj gi chat dAt gitt Am dugc ldu va thudn 1¢i cho co gidi hoa cling
nhu cac cOng viée khac trén ddng rudng. Han ché ciia phirong phap tuéi nay 13 16p dét
mit d& bi thiéu nuéc, khong thuén loi cho cdy trong ¢ giai doan moc mém hoidc con
1thd, chua ¢6 b r& phat trién. Mit khac, phrong phép tudi ndy cling ddi hdi phai dau tw
cao, phal ¢6 k§ thuat xir 1y ling dong bim, thc dng dan nuwée va han ché sy thim lau
nwée xubng dudi. O nhitng ving dit min, viée twéi ngm dé gy hién tugng dhy mubi
khoang 1én 16p 4t mit gy hai cho ciy trdng.

Tuy theo timg loai cay trdng, dét dai, dia hinh, didu kién cung cdp nude va co s&
vat chét ma x4c dinh phuong phap tudi thich hop va cé hiéu qua nhat.

3. Ung dyng ciia twdi nwde cho cdy trdng trong sin xudt

Sy sinh trudng, phét trién cla cay phu thude cho yéu vao sy cung cép nude. Do
vdy, trong subt chu k¥ sbng ctia minh, tir luc gieo trdng dén khi thu hoach lic nao ey
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trdng cfing cAn nudc. Song, trong tir nhién nwéc phén b khéng déu, dao ddng rét phirc
tap c4 vé khéng gian va thoi gian nén khéng dap ting dugc nhu chu mrde ol cly tréng
trong hé théng ludn canh. Néu chi tréng chd vao nwéc mua va nude ngim thi thidmg
khéng chi dong thoi vy, Mt khae, lugng nuwde ty nhién qué nhidu (do muwa nhidu, mua
thp trung, myde ddn chd triing) holic qué it {do han han kéo dai, dia hinh cao) so véi nhu
chu cia cay thi d& gay ung hofic han cho céiy. Ca hai hiu qui ndy déu 13 nhilng nguyén
nhén 1am cdy sinh tredng, phat trién khong binh thudmg, ning sudt giam, ¢4t trdng din
bi giam 46 phl nhiéu.

Piéu chinh ché dd nwée hop 1y cho cdy trdng bing céch chi dbng tudi, tiu nwde
Inén duoe coi 13 bién phap thuy loi hang diu. Tudi nudc nhim dap Gng kip thdi theo
nhu ¢du sinh 1y ciia cdy 13 mdt bién phap k¢ thuat guan trong dé ting vy, ting ning suit,
phAm chét cay trdng v ning cao 46 phi cia dat. Trén co s& cta bién phép ndy s& phat
huy duge tic dung ciia c4c bién phép k¥ thuit khdc nhu lam d4t, bon phén, bd tri thoi
Vi, V.V... nhém néng cao hidu qua cha ching trong san xvit ndng nghiép. Mbi loai céy,
mbi loai @it tréng, didu kién canh téc, thoi tiét, khi hiu khac nhau cAn c6 ché % tué6i
khac nhau mdi dam bao su cdn bing nwdc trong dit, trong ciy. Hiéu duge vai tr6 caa
réi nude ddi voi dit trdng, sy thay dbi ciia tiéu khi hiu ddng rudng va véi quin thé cay
trng sé x4c dinh duoe ché d6 twéi hop 1y, ¢6 hidu qua.

a) Tdc dong cia tiedi mede 16 cdy trong va ddt trong:
o Lam thay doi cdc dic tinh Iy, hod, sinh hoe ciia dat trong:

Céc nha nghién ctru v& thd nhudng va thuy néng da khing dinh: nwde 12 mot trong
nhitng nhin t8 quan trong trong viée hinh thanh v chi phéi cdc dac tinh vét 1y, hod hoc
ctia dat. Chinh sy di chuyén nudc trong dét c6 chita cac chét vo co, hitu co khdc nhau di
tao nén céc tAng trong phiu dién dit. D9 chit, dd trwong, d6 déo, 46 dinh, d6 phi, kha
ning x6i mon, v.v... déu bi nude chi phdi. Theo Burdva, khi twéi nude véi d6 4m 50 -
60 % 30 am ddt tdi da thi sirc 1ién két, stic dinh hit cta hat dit nim trong gidi han thich
hop cho viéc 1am d4t bing co gii. Turdi nirde 1am tang clp hat dét 6 kich thude tir 1 -
5 mm thich hgp cho su sinh trizdng ciia cdy tréng.

Nher déc tnmg clu tao lubng cuc cia nude (mdt dau mang dién Am 14 o%, mét diu
mang dién duong 13 2F") ma ¢6 kha nang lién két voi nhau va hép phy trén mat keo &4t
tao mang thuy hod. Chinh nh¢ diic diém nay ma nuée dugc dht giir lai bing nhimg ifx‘c
khéc nhau dé tao nén céc dang nude khéc nhan trong dét nhir nuée lidn két hod: hoc
nuée hip phy, mrée ty do. Trong cie loai nude trén, nuée tr do (gbm nuée mao qu
va nude trong Iuc) 1a dang nuée khong bi giff chiit trong d4t nén di chuyén dé déng
biét, nuée mao quan c6 thé di chuyén theo nhidu hudng khac nhau thco hé théng a
quan day dic gitta cAc hat dat nen cy trdng dé& hiit va 12 ngudn cung cdp nuée: chﬁ..y‘eu
cho cay Tudi mrée di cung chp thém leong nude tu do cho dit, lam téng the nuérc
trong dAt gitip cly dé hnit va van chuyén vao ciy thuin loi. S
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Nude tudi e6 thé 1am thay d¢bi hod tinh etia ddt. Nude ¢ kha ning hoa tan cdc
chét dinh dudng tich lu§ trong dit cing véi mdt sb chét khac trong khi quyén nhu
Na, CO,, NH3, NGo, mubdi, cat bui dege nirde mura hod tan va cubn xudng dét tao nén
dung dich dat. Dung dich @4t 13 yéu t5 quan trong khong chi tham gia truc tiép vao
quA trinh hinh thanh dit, vio céc phan tmg 1y, hod, sinh hoe trong dit, ma con quyét
dinh do pH dét, kha ning dém, tinh 6xy hod khir ciia dit va trao dbi dinh dudng cia
chy trbng. Tudi mrde hop 1y tao 46 Am dit va ndng d6 dung dich dit, pH thich hop
cho cac vi sinh vét dit hoat dong phén gidi céc chit hitu co kho tidu thanh cac chét
dinh dudng d& tiéu cho ciy trdng hit thu thuin loi. Tuy nhién, néu tudi nxée khong
hop 1y, ngudn nuée tudi khoéng dam bac s& din dén nhitng bién ddi nhu ting db
min, bi rira trdi, gy x6i mon, v.v... ¢6 hai cho @ phi ctia dit va céy trdng.

Nho €6 ty nhiét cao, nhiét dung Ién nén nuwde tuéi cd kha ning didn hoa nhiét do
dht. Miia nong, d4t c6 d6 Am thich hop c6 nhiét 4o dat thip hon. Viée tudi nude cho dbt
kh6 con didu hoa sy chénh léch nhiét do gitra dét va khong khi, gitta ngay va dém: nhiét
d6 dAt ting chdm vao ban ngdy, gidm chim hon vao ban dém. Nhér vay, & céy sinh
trudmg, phat tridn thudn lod, chim bi gia hoa, hé 16ng hit it bi hai hon, thudn lgi cho viée
it nude va it khodng ciia cly.

o Lam thay d6i tiéu khi hdu déng rugng:

D§ 4m va nhiét d6 khong khi gin mit dt 12 hai yéu t§ chiju anh hwong manh nhét
khi dit duge trdi nude. DO 4m dht khéc nhau, kha ning hip thu nhiét ctia dit ciing khac
nhau din dén sy thay @b v& nhiét d6 ddt cling nhur nhiét d6 cua khong khi sat mit
rudng. Dét duge trdi ¢6 49 dm cao hon ninmng nhiét 46 dét lai thép hom so véi dat khong
dugce twéi. Didu nay c6 anh hudng lén dén hoat ddng thoat hot nude cla cly - mdt trong
céc ddng lyc chinh cia hit nude, hut khoang, van chuyén nude, van chuyén khoang bi
ddng (vi dw: sy hit silic cha cdy laa).

Chn luu ¥ dén céc phuong phap twdi, phuong phap tw6i khac nhau s& cho két qua |
_tiéu khi hu ddng rudng khac nhau.

o Anh huomg dén sinh truomg, phdt trién, niing sudt va phdm chdt cdy trong:

Nudc, khong khi, cdc chét khoang, nhiét do, 4nh sang 13 nhitng véu t8 sinh thai
quan trong dbi véi sinh trudng, phat tridn cia cdy; trong dd, nude ludn duoe coi 13 yéu
t6 anh hwdng manh nhét. D& dam bao cho tit ¢4 cac chiic niing sinh 1y cta ciy hoat
dong binh thudmg, trude hét ciy phai dit nude. Do viy, cdy ludn chn khéi lugng nude
rat 16n. Pt duge tudi, dim bao 46 dm ddng ruéng 161 um va didu hoa duge tiéu khi hau
ddng rudng. Dap fmg duoc nhu cdu nuée hop 1y cho timg giai doan sinh trudmg, phat
trién coa timg loai cy tréng trong tirng miia vy, didu kién canh téc, dat dai, thoi tiét, cay
s& sinh trirdmg, phét trién thudn loi.

Cay bi thiéu mréc do bt ky nguyén nhan nao, du 1 han dit, han khéng khi hay han
sinh 1y déu anh hudmg xAu t6i tht ca cic chirc ning sinh 1y ciia cdy 1am cdy sinh trréng,
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phat irién cham, tham chi ngimg sinh truong. Thiéu nuéce, hé thdng 16ng hit rdt d bi
ton thuong, thim chi bi chét anh hudng x4u 16 sy hat mrde, hii khodng cia chy. Thidu
nude, thidu chit dinh dubng, qué trinh thy phén, thy tinh khéng thye hién dwge, qua
khong hinh thanh, hat 1ép va qua bi rung. Hé thdng vin chuyén v phén phéi vat chit
trong cy bi tic nghen lam gidm ning sudt kinh t& va phdm chét san phdm thu hoach. Vi
vy, cAn x4c dinh ché d6 tudi nude & va hop 1y cho cay.

b) Xdc dinh lwgng mudc cin tudi hop 19:

Dé dam bao lugng nude thich hep cho cdy thi ngodi viée chin don duge nhu cdu
nurGe cia cdy con phdi quan tdm deén lugng nwée bi thodt di do bay hoi trén miit rudng.

Bée hoi nwée 13 qud trinh (At yéu xdy ra trong tw nhién, n6 khéng anh hudng trye tiép
t6i sy sinh trudng cha cdy nhung dnh hudng trye tiép luong nude @6t va nhu ciu cln tusi
née clia cdy trén ddng rudng. Lugng nwde bde hoi qua khodng téng tuy thude vao mat
d6 cay, khodng céch giita céc cdy, tin ciy va bi chi phdi bdi didu kién thei tiét, khi hiu,
k¥ thust canh tic va dia chit thuy vin ctia fimg viing. Nhiét o cAng cao, 4m d6 khong khi
cang thip, gi6 cing manh cang 1am ting lugng bdc hoi qua khodng tréng. Mat 6 ciy cao,
trdng day, tan cly rim, dit dugc x6i x40 va bén phén hitu co, dat duge che phi déu o6 tac
dung IAm gidm lugng nudce thit thoat do bbc hoi. Vi viy, xac dinh hrong nude bay hoi
qua b8 mit 14 (chiém khoang 99% luong nuée cdy hut vao) va liong nude bbe hoi qua
khoang tréng m3t rudng 13 cic thong sb phan énh twong d6i diy du trong viée xéac dinh
lugng nde cln tusi. Day 1a vin dé rit phirc tap bdi ca hai thong sb nay ddu phy thude
nhiéu vio loai c4y trdng, kha ning gift Am ddng rudng, didu kién canh tac, didu kién thoi
tiét, khi héu (nhiét d6, d6 4m khong khi, gi6, v.v...). Cdc nha nghién ciu v& ché db tusi
mrée cho cdy trdng da dura ra cong thirc tinh céc thong s trén nhur sau:

ET =K. (ETp) (mm)

Trong dd:

- ET (Evapotranspiration potential) 13 tong lwgng nude bbc hoi mat 14 va bbe
hoi khoéng tréng -

- K. 12 hé s6 cay tréng (phu thudc vao loai ciy trdng va thoi gian sinh trirdng)
- ETp 14 lugng nude bde hoi mit la va bdc hoi khoang tréng tiém ning.

ETp dugc tinh theo cdng thirc Blaney Cridle nhu sau: ETp= —IMI%Q t.p

Trong d6:
- t: Nhiét 85 binh quin hang thang

-p: Ty 18 (%) glu'a sb g1cr chiéu sang hang ngay trong thoi gian thic nghlem S0
v6i tdng sb gior chifu sang ca nam. :

-K: Hé sb tbng hop cac yéu b khé.c khong phén tich.
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Béng 2.2. Gid tri K, ciia m6t s6 loai chy trdng

Loai céy trdng Pham vi bién dbi Giai doan quyét dinh
Ngii ¢be va rau 0,20 - 1,25 0,95 - 125
Cay nqua (0,40 - 1,05 0,75 - 1,05
Nho 0,25 - 0,90 0,60 - 0,90

Ngudn: J. Drovenbos vad W.0. Pruitt. Irrigation System Design, AIT, 1987

Béng 3.2. Gia tri X trong cbng thitc Blaney Cridle

Loai ciy trdng Giatm K
Ving duyén hai Viing khé han
Chanh 0,50 0,65
Khoai tiy 0,65 . 0.75
Rau 0,70 0.70
Ngo 0,75 0.85
Lua mi 0,75. 0,85
Lia nude ' 1,00 120

Thuec t€ cho thy, & rudng kho6 khéng duge che phit lvong nuée b hoi qua khoang
trong chiém khoang 10 -15 % tdng lugng nube twdi, & rudng léa t6i 50 - 57 %. Do vay,
& han ché lugng nude bée hoi qua khoang tréng & rudng kho cin ¢6 bién phép che phu
d4t, x&i x40 kip thoi, trdng day hop 1y va phén bon hitu co. & rudng la nude, bién phap
tha beo dau 13 mdt trong nhitng bién phap rit hitu hiéu (vira han ché duge sy bdc hoi
mudc, vira ting duge Irong dam sinh hoe do vi khudn ¢ dinh N, cung cép).

¢) Chdt hugng ngudn mide tedi:

Cing voi lwong nuée duge tudi, chit lugng nuée tudi b anh hrdng tdi kha ning
str dyng nuGe va sit dung cac chét dinh dudng cia cy trong dit. Him lugng céc ion hoa
tan trong nude, pH, cac kim loai ning va cic hgp chét gay nhidm bin ngudn nuwde tusi
(vi du cdc hop chit ctia nito nhu HNO,, HNO;, NH;) déu anh huéng t&i kha niing hit
thu, trao ddi cac chét dinh dudng trong dit cia cdy. Cac yéu t& nay lién quan dén sinh
trudng, phét trién ciia ciy va chét hrong ndng san. Thong thudmg, ngudn nudc tudi phai
dam bao d6 sach cho phép, nghia Id tdng huong céc ion hod tan (46 min hoac do din
dién), pH, dic biét 1a céc ion kim loai ning khéng vugt qué ngudng cho phép. DO min
ctia nwde tudi duge bidu thi bing hwgng mudi hoa tan trong 1 don vi thé tich nude (g/l)
hojic bang 45 dan dién EC (Electrical Conductivity, ds/m).
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Béng 4.2. D6 min cho phép ca cac nhém cdy trdng

Nhém céy trdng phan tmg min | Ngudng EC (ds/m) bt diu ¢6 tdn thit
Nhay cdm i3
Nhay cam trung binh 1,3-3,0
Chiu mén trung binh 3,0-6,0
Chin man 6,0 - 10,0

Ngudn: Ager vi Westcol, 1985, K. K. Janji and Bfaron, Management of water use in
Agriculiure, New York, 1994

Gidi han chiu min nhur trén chi véu d6i véi cy & giai doan chin, con & giai doan
dhu ciia sinh trudng thudng gidi han cho phép han ché hon. Phurong phép tudi ciing anh
huémg t6i tac dong clia min dbi véi cdy. Tudi phun mwa, nirde midn it gy hai hon so
v&i tudi nhd giot. Ngoai ra, mot s6 loai ion diic biét nhw Na¥, Ca®’, CI, 80,% ¢6 miit
trong mréc tuéi cling gy 4nh hudng xAu t6i sinh trudng cta cdy, lrong Na va Cl >3
mg/l 44 gdy ddc hai nhém cly trdng nhay cam.

pH trong nuGce tudi thich hcrp cho da sb cly trdng trong khoang tir 5 - 8. pH qua
thép (< 4,5) va qué cao (> 8,3) déu bét loi cho sinh triréng cia ciy.

Pratt v& Snarez cfing d4 dua ra gidi han cho phép cia céc nguyén 8 vi luong trong
nude tudi nhu bang 5.2.

Bdng 5.2. Ngudng cho phép clia cic nguyén t& vi lugng trong nudc tudi

Tén nguyén t8 Ham luong E;ng;‘ét cho phép
Pb 5,00
F 1,00
Zn 0,50
Mn 0,20
Cr | 0,10
Se 0,02
Cd 0,01

d) Chon phicong phdp twdi, s6 1dn tubi va thoi gian tudi:

Mbi logi cay trbng thich hop vou phuong phép tucn khac nhau. Mbi gla.l doan
uué'ng, phét trién ciy tréng ¢6 nhu cAu khéc nhau v& lugng nuée. Do vy, lug
tuéi, s6 1An tuéi va thid gian twéi tuy thude vao timg loai cly trng va g_;gl_




trudmg, phat trién cu thé. Viée chén dodn nhu cAu mude va chon phuong phép tréi thich
hop ¢6 ¥ nghfa quan trong, gillp cdy téng st dung nude tuéi hidu qua nhit,

1L PIEU CHINH DINH DUGNG KHOANG BOI VOI CAY TRONG
1. Dinh dwdng khodng va cdc hoat dfng sink 1Y ciiz cdy

Cling v6i nude, dinh dudng khoang 13 thanh phén rit quan trong, 13 co so quyét
dinh sy tdn tzi, sinh trudng, phat trién, ning sudt va phim chit cia cdy. R& va 14 14 céc
co quan chit yéu c6 kha nang bip thu céc chit dinh dudng dé cung cdp cho sy chuyén
hod, tao m&i céc yéu t8 chu triic, duy tri cic hoat dong cha ching trong cdy va tao nén
céc san phim thu hoach. Céc chét dinh dudng dugc cdy hit thu chil yéu duéi dang céc
ion khodng hoa tan cé trong dung dich dat.

Theo Hiép hodi phén bon qudc &, trong cdy c6 chita 92 nguyén tb tir nhién, trong
dht c6 45 nguyén 16 khodng nim dudi dang ion, cie hop chét v6 co, hitu co khac nhau.
Céc nhd nghién ctu v& dinh dudng khodng vi phén bén d&u cho ring hiu hét cic
nguyén 6 khoéng ¢ trong dit déu cé mit trong cdy. Ham lugng, thanh phin, ty 18 va
vai trd sinh Iy cia chimg trong cdy rt khdc nhau tuy dang ciy hut, dang tdn tai trong
cdy, loai cdy trdng, loai dit, m&i quan hé giita ching, v.v...

a) Cde nguyén 16 dinh dudng thiét yéu vé vai 1ré cia ching d6i véi cde hoat déng
sinh Iy cua cdy:

Céc nguyén t6 tham gia vao thanh phén cau tao cla t& bao, ciia mb ciy duge goi 1a
nguyén t5 dinh dudng, xem nhu 13 thic &n clia cdy (V8 Minh Kha, 1996). Hién tai,
trong s6 cdc nguyén té khoang d% phét hién duge trong cdy chi co 19 nguyén 16 duoe
xép vao nhém cac nguyén t6 dinh dudng thiét yéu. Theo Galston (1980), 6 la nhitng
nguyén t& ma néu thifu né cy trdng khong thé hoan thanh duge chu ky sbng cia minh.
Céc nguyén t6 nay gbm: C, H, O, N, P, K, S, Mg, Ca, Fe, Cl, Mn, Cu, Zn, B, Mo, Na,
Si, Ni. Trong sb céc nguyén tb irén, C, H, O cdy c6 thé 14y tir ngudn cé sin trong nude
va khong khi. Céc nguyn t& con lai, cly phai nhe r& hit thu tir dét holic qua 14 tir cde
ngudn khéc nhau dudi dang phan bén.

Mot s8 nha nghién ctru con cho ring, ngoai céc nguyén td trén, ciy ciing chn mot
luong 4t nhod cde cdc nguyén 6 khic nhur coban (Co), iot (I), selen (Se), vanadi (V).
Tuy nthién, vin chua khiing dinh duoc vai trd thiét yéu clia cac nguyén b nay.

Phén tich thanh phin hoé hoc cua cdy thdy ring, C, O mdi loai chiém khoang 44 -
45 %, Hir 6,2-- 6,5 %; N chiém khoéang 1,5 %; cac nguyén t6 khéc chiém khodang 5 %
tinh theo khéi luong chét kh. Tuy nhién, vai trd va chirc ning sinh 1y, sinh hod ciia c4c
nguyen t6 dinh dudmg rit khic nhau, nhiéu trudng hop khong phy thude vio ham luqmg
C6 thé tom tét céc vai trd, chire ning chinh ciia cdc nguyén t§ dinh duong thxet yeu nhur
& bang 6.2.
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Bing 6.2. Chirc ning sinh 1y, sinh ho# cita cdc nguyén t6 dinh dudng thikt véu

Nguyén Chike ning sinh i, sinh héa Biéu hi¢n
tb trong ciy Thidy Thira
Thanh phén co ban ciia cdc hop chét | Thibu CO, (cay trdng
hitu co quan trong trong cdy: dudng, | trong nha kinh), cdy sinh
CHO tinh bdt, xenlulo, lipit, protein, cac triedng Efém khéng cho
777 axit hitu co, axit nucleic. niing sut. Thidu H,0, cay
sinh tredng, phét trién
kém, 1a héo rii.
Nguyén t6 di chuyén. La thanh phén | Céy sinh trudng, phat L4 xanh
ctia nguyén sinh chit t& blo, axit trién chém, cdi coe, 14 shm, cay dé
amin, protein, enzym, axit nucleic, xanh nhat dén vang 6. Qua
N chlorophyll, alkaloid. Téng sinh {chlorosis), ning sudt va | thiva: 14 khé,
trudng, phét trién chia mb sbng, quydt | phdm chét giam. rii; thén bj
dinh ning suét, phém chit nong san, hai. Foa qua
: bi bién dang.
Nguyén t6 di chuyén. LA thanh phdn | Chéim sinh truong. Thén, | Kim hém
¢z axit nucleic, photphatid, protein, 14 nhd, 14 hod vang do tir | chirc nang
P lipit, coenzim (NAD, NADP, ATP) va | mép 14 va 14 gia, than cuita Fe, Mn,
nhiém séc thé. Cin thiét cho sy phén | khéng binh thudng, sinh | Zn, Cu. L
chia t& bio, mé phén sinh, ra &, ra trudng 1é gidm; giam vang.
hoa, tao qua va sy phat trién hat. ning suét.
Nguyén t8 di chuyén. Hoat hod enzim | Cfy chém sinh trudng. La | Gay thibu
lién quan dén quang hep, chuyén hod | ngén, hep, xuft hién cac | Ca, Mg, Na;
dudmg va protein. Bidu chinh déng chém do, 14 bi kh6 va héo | lam ting
mé khi khdng, cén bing 4p sult thdm | rfi. Giam kha niing chéng | bénh dao én
théu. Thiic ddy s&r dung dam NH,". chiu coa cdy. Hat Iép. & lha.
K Cai thién sir dyung 4nh sang khi trdi Giam ning sudt.
fim u. Anh hudng 16i sy hinh thanh va
@6 chiic ctia mang t& bio, thng tinh
chng 16p @8, kha ning chiu bénh,
fanh, ting kich thudc hat va phém
chét ndng san.
Nguyén t5 khong di chuyén. Thanh Dinh 14 non hod vang, chét;
phén cia vé t& bao, tham gia phan tén 14 xanh t6i khéng binh
Ca | chia té bao. Duy tri chu triic nhidm sfc | thudng, 14 méi bj xodn,

thé, Hoat ho céc enzim (ATP). Trung
hoa axit hitn co d giai ddc cho cly.

han ché ra hoa, chdi non;
dinh r& hod nhly va chét.




Nguyén Chike ning sinh 1Y, sinh héa Bidu bign

b trong cfy Thibu This
Nguyén tb di chuyén. Thanh phin ctia | L4 gi3 vang truée, 14 cdn
vé té bao. Hoat hod céc enzim lién xanh nhung gin l4 vang.
quan dén quang hop (dic biéi 12 RDP- | Céy chém ra hoa.
cacboxylaza, PEP- cacboxylaza, h6

Mg hilp, trao @b axit nucleic, c4c phan
{mg ¢6 lién quan dén ATP; thic ddy
bng hop protein, chlorophyll, thilc
diy quang hop va sinh trudng. Thac
ddy hdp thu va vin chuyén l4n, vin
chuyén dwdng trong ciy.

Nguvén t6 khéng di chuyén. Thanh L& méi xanh nhat dén L4 nhd di,
phén cia axit amin, tbng hop protein. | vang G, gén 14 vang md | ngimg sinh
Lién quan dén hoat dong trao dbi chét | thit 14 con xanh. Kim ham frudmg, 14
S | cia vitamin, coenzim A. Téng hop sinh truémg 18, ho4 vang
dAu va tham gia tong hep chiorophyil. trurde hét &
Thic déy qud trinh phét tridn ctia ré va 14 gia,
nt sén.
Cén cho tdng hop protein. Anh huwdng | Chdi ngon chét, chdibén | L4 quin vé
dén hoat d6ng ctia mdt s enzim. Ting | thui din. Sy thy tinh kém, | phia sau, 14
khé niing thém cia mang 18 bdo, thic | rung qué, qua bj bién Ua vang, gén
dhy su van chuyén duomg, trao dbi dang. Giam niing suft hat, | 14 vang.

B nwée, khoang, chét béo... Anh huéng | gua.
dén ra hoa, két qua. Anh hudmg dén
phan chia t€ bao va sir dung Ca. Téi
ira hod ty 18 K/Ca trong cdy. Tang
¢hiu han.

X tién tao vitamin A. Tham gia Sinh trudng kém, 14 non
nhiéu phén émg oxy ho khir. Thic bién dang, kb canh; 1y 18

Cu dhy ho hilp va trao ddi dudmg, protein. | hat phin bi chét cao dén
Tang chlorophyll, thiic diy quang dén niing suft hat qua
hgp. Ting tinh chju ndm, khufn, giam.
nong, lanh, han.

Fe | Chn thiét cho tong hop va duy tri La chuyén Gia vang va L4 xanh
chlorophyll. La thanh phén ctia nhidu | tring bac. Gidm nfing suft | d8m, trén 14
enzim oxy hoa khir. Chuyén hog chly trdng, nbt sin & cly ¢6 chc chim
ARN. ho déu. den.
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Nguyén Chire nfing sinh 1y, sinh hoa Bifu hign

b trong chy Thifu Thira
Gitp cho sit dung 14a va dam trong Cay sinh truwdng kém. LA
cy. Thanh phin thiét yéu ciia mdts5 | nho, xolin, da ving; long
enzim va hoat hod khoéng 70 enzim. ngén, bién dang. R&i loan

Zn Tham gia tbng hep axit nucleic, trao 481 auxin.
protein, chlorophyll, tinh bdt, auxin.
Thiic dy thy phén v phét trién cia
phoi. Ting chiju néng, lanh, han.
Tham gia va hoat hod nhidu enzim cia | Ua ving gitra céc gén 14
chu trinh Krebs, sy khir nitrat va non, thiéu nhidu gy kho

Mn | quang hop. Anh hwdng dén quang va chét 14, gidm sinh
hop, hé hip vi dinh dudng nito. Ting | trudng; gidm ndt sin &
chiu han. ciy ho dau.
Thic diy qué trinh st dung Nvacd | Nhw thiéu nito.
dinh N ctia vi khuan nét sin. Thanh

Mo A . . . .
phén clia enzim khi¥ nitrat, Tang chju
néng, lanh.
Giai phong oxy trong quang hgp. Lanon bj héo dinh 14,14 | Lam chéy
Tham gia phén chia t& bao 1€, 14, Tang | hod vang va chét, khong | dinh va mép

Cl sirc truong 18 bao, didu chinh déng m& | thng trudng. 14, mau 14
khi khng, ting tich nwéc ciia md cay. chuyén mau

dbng.

Mot sb cdy trbng cin natri. Thay thé | L4 vang, hai hoa cia cdy | Gay dge
mdt phin kali nhir trong cAn bing 4p | c6 quang hop theo con min, Thiéu

Na | suft thAm théu. Cin cho cdy ¢ quang | dudng C4. hut céc
hop theo con dudng C4. nguyén t6

khéc.

Cén cho tao thén va sinh truéng cho | Cay yéu, d& gd.

8i | chy ngii cde (cly l4a). Lam cly cimg,
chéng 18p 46 va sau, bénh.

Ni C6 trong men ureaza, gip chuyén hod L4 vang.

e,
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Hinh 6.2. Hinh thai cdy lia Hink 7.2. Phan bon chira natri silicat
khi duge bén phin chira silic ting kha niing chdng db cho lia
a) B6n phén khéng chira silic (Xhang dén 18)

b) Bén phén ¢d chira silic
2. Co s& sinh If clia bén phin hop 1§ cho cfy trdng

RE ciy hist cac chét dinh dudng tir dit va phin bon dudi dang céc ion hoa tan ndm
trong dung djch dét. Trén thyc t&, khong c6 loai dit ndo c6 thé cung cdp @i moi chit
dinh dudng thoa mén nhu cdu ctia cdy, nén phai bén phén. Hai ngudn phin bon chinh
cung cép dinh dudmg cho cy: phin vd co (con goi 12 phan khodng, phin hoa hoc) va
phén hitu co (gbm phén chudng, phin than bin, phén 4, phén vi sinh, phan xanh). M&i
102i phén bon cé thanh phén, ham lugng cc dinh dudng va cc dic tnmg khéc nhau, do
vlly, ¢6 vai trd khéc nhau d8i v&i sinh trwong, phét trién cita cdly cling nhir véi dét trdng.

Trude ddy, ngudi nong dén chi biét dén phan hiru co. Phén him co ¢6 nhidu wu
diém nhw: vira cung cép dinh dudng cho ciy, vira duy tri duge d6 4m, 46 thodng xbp, d6
phi cho d4t ma it anh hudng x4u dén mdi trrdng. Song, phén hitu co lai ¢6 nhuge diém
12 phén gidi chim, ciy hit kho khiin hon nén phét huy hiéu qua chim va thudng khéng
dap mg cho cdy vé khbi luong dinh dudng, Phin v6 co chia thanh phin dinh dudng
kh4 cao, d& si¥ dyung, cdy hut d8 dang, d& cho ning sut cao nén hién dang dugc sir dung
rét rdng réi. Song, viée sir dung phén vb co lau dai véi khdi luong 160 lai 4nh hurdng x4u
dén chét hegng dét, chit huong sén phim néng nghidp va mdi trudng sinh théi (6 nhidm
ngudn nude va khdng khi). Do vdy, trong nghién ciru phéat trién néng nghiép bén vimg
chn thiét phai st dung phéi hop ca phan v6 co va phan hitu co: Vn d8 djt ra 12 phai six
dung phén bén nhu thé ndo 8 dam béo cung cdp di luong chit dinh dudng cho ciy mot
céch hiéu qua nhét. Co s sinh 1y 48 bon phan hop 13 cho ¢y trdng 13 nhw thé nao?

Bén phin hop 1y cho cy 13 cung cfp di luong, cn dbi cac chét dinh dudng theo
shu cdu sinh 1¥ clia cdy dé cly sinh trudng, phat trién thudn lgi, cho ning suét, phim
chét ti da, ddng thoi duy trl duge d6 phi ciia dit va an todn sinh thai. D& bon phan hep
1y cin xédc dinh duge heong phén bén thich hop, ty 18 thich hop giita cac loai phan bén,
thoi ky st dyng va phuong phép bén thich hop cho timg dbi tuong cly trdng.
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a) Lugng phdn bén va iy I gitka cdc logi phdn bén hop I:
e Xdc dinh luong phdn bén hop Iy
meg phén bén hop Iy 1a luqng phén cin bén cho ¢y trong subt chu ky sbng (tix

khi g:eo trdng dén khi thu hoach) dé cly trdng sinh trudng, phét trién thudn loi, cho
ning sult va phim chét t5i da. Lugng phén bon (LPB) dugc tinh theo cong thirc:

Nhu ciu dinh duding ciia cdy - Kha néng cung cip ciia dét
LPB =

H& sb sir dung phin bén

- Nhu cdu dinh dudng cia cdy Ia hi’qng chét dinh dudng iy cAn qua cdc thoi ky
sinh tru’cmg dé cho ning sudt kinh t 61 da. Kidm nghiém thu:c t& cho thiy, hiu hét
luong chit dinh duong ndy ciy 8y di tir dit nén con goi nhu cdu dinh dudng 1a lugng
cly I8y di. Nhu cdu dinh dudng thay dbi tuy thuoc loai cay, loai cdy, giai doan sith
truomg, phat trién, didu kién canh tdc va thoi tiét. Do viy, dé tinh duge nhu cdu dinh
dudng ctia ciy phai tinh dén nhu cdu dinh dudng tdng sb dya trén co s& ciia timg gial
doan sinh trudmg cla ciy trong timg didu kién dit dai, thoi tiét cu thé,

Théng thudng, dé xic dinh nhu cdu dinh dudng cia cdy ngudi ta phai phén tich
ham lugng cac chit dinh dudng c6 trong cdy. C6 nhidu phuong phép khic nhau d& xac
dinh nhu cu dinh dudng, trong d6 c6 hai phuong phép phé bién 1a:

+ Xéc dinh toan b lugng chét dinh dudng cd trong cy (than, 14, 1&, ci, qua, hat) &
giai doan ma cy tich luy duge nhidu nhét, thudng 13 trude khi thu hoach (truée khi ciy
chin hoan todn). Thu hoach todn bd cdy, mang sdy kho rdi tién hanh phén tich céc
nguyén t6 dinh dudmg chi yéu (vi du N, P, K, Mg, Ca, S) rdi quy 12 trén don vi san
phém thu hoach. Tir d6 ¢6 thé tinh duge hrong chét dinh dudng cy cin dé dat mot nang
suét nhét dinh ndo d6.

+ Ung dung phuong phép trdng cay trong dung dich (hodc trong chiu dét, chau cat)
dé x4c dinh lugng chit dinh dudng tdng sb ban diu va lu(mg chit dinh duding con-lai
trong dung dich (trong dt, c4t) sau khi thu hoach. Hidu s tinh todn truée va sau. khl thl
nghiém cho biét lirgng chét dinh dudng cdy ldy di.

Trong nghién ciru x4c dinh nhu clu dinh dudng cia cdy, ngudi ta dua ra kh'él:m
vé ham lugng c4c chét dinh duong khing hodng hay ham Iuong céc chét dinh duon
han (critical nutrient concentratlon) @& 1am co s& cho viée chin doan dinh du&ng.- Thuc
nghiém d4 chimg minh ring, d6i v6i bét ky chit dinh dudng nao ban dhu nﬁng U
ting nhanh theo luong phan bén, sau d6 tde do tang néng suht giam dén rdi 8n di
khi dat dén mét ngwdng nhit dinh thi ndng sudt bit din gidm. Clng véi luong
ham luqng céc chét dinh du&ng trong cdy ciing ting dén v&i ning sult. Song_ :
dat &én mot mirc ndo d6 thi méi trong quan nay khong ty 1¢ thuén nita, ning suat_
gidm miic di luong phén bén, lugng dinh dudng trong dit, trong ¢y van ting. "




Theo so 46 (hink 8.2), ngudi ta chia nhu ciu dinh dudng thanh ba khoang: khoang
thiéu (néu thidu nhidu s& gy khting hodng), khoang thick hop va khoang thira (néu thira
nhidu s& gy ngd d6¢). O khodng thiéu chit dinh dudng, nhu cdu dinh dudng cla cly rit
cao, duge bon phén kip tha thi hiéu sudt clia phin bén & khodng nay rht 16m.

Micting 4 \ Khoang ning suat
ningsudt  |Khoang thibu hyt cao nhét | Khoang thira, ngd ddc

100%
I{Gné tri -
t¥i han
Buge bén | Duge bdn

Thiéu [Thiufi viadd hoi nhidu [Ngd @64 Ngb doe

.

nhidu nhe ning
Trong cdy B A B C D E F
B
Trong dét P oA B % C D, E Ham legng dinh duding
Luong dinh dutng
tbi wu

Hinhk 8.2. So dd bidu difn mbi quan hé giira ning sufit
v nhu ciu dinh dudng cta dat, ciia cly -

O khoang dinh dudng thich hop, ning sudt cdy rong tang va 6n dinh & mic cao.
Qué ngudng thich hop, chit dinh dudng tr& nén dbc ddi véi cdy (thudng duge tinh khi
nang sudt giam di khoéng 10% so véi niing sudt i da).

- Khé nding cung cfp cia ddt dugce coi 12 @6 phi, 46 mau m& cia dit. Dt c6 46
phi cao 12 dét tt, tire 13 ¢6 kha ning cung cp cho cdy trdng hrgng nudc, lugng chét
dinh dudng cin thiét. M8i loai dét c6 @0 phi khac nhau, kha ning cung cdp chét dinh
dudng cho cdy khac nhau.

Hai phuong phép théng dung duoc dimg & xéc dinh kha nang cung cfp ciia dit 12
phuong phép phén tich hod hoc va phuong phép sinh koc. '

"+ Phuong phép phén tich hod hoc: Phén tich, x4c dinh ham lwong cac chit dinh
durdng cb trong d4t & c4 hai dang tdng s& va d& tiéu. Lugng dinh dudng téng sb bao gbm
ca luong dinh du&ng hoa tan trong dung dich dit va lrgng dinh dudng bi keo dét hip
phy, gift chit trong ddt. Con luc,mg d€ tién 12 lugng dinh dudng hoa tan va di dong trong
dung dich dat. Kha ning cung cp ciia dét thuémg nhidu hon lugng dinh dudng dé tidu
Wi ngoél 1ugmg a3 duqc hoa tan trong dung dich dt cdn ¢6 mdt lugng nhat dinh céc chét
dmh duﬁ'ng nam trén b& m3t keo dht ¢6 kha niing trao d6i véi 16ng it ciia cly.

+ Phucmg phé.p sinh hoec: St dung phucng phép don gzé.n 13 trdng chy trong thbi
gian ngfn va phan tich cdy. Chon mot sb lugng hat dbng déu v& chit luong. Gieo médt
lwgng hat nhit riz.nh trén mdt hegng d4t nhét dinh (v1 du gieo 10 hat trén 100 gam &4t
trong dia petri). Dé cay moe va sinh trudng, phét trién tw nhién, chi tudi nuée tinh khlet
ma khéng bdn thém bt cir chét dinh duﬁvng nio. Khi cdy hitt can kiét chét dinh du&ng
c6 trong dAt, tién hanh phén tich lwgng chét dinh dudng co trong todn b cdy khi thu
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hoach va Im;fng chit dmh dufing c6 trong hat trr6c khi gleo Kha niing cung cp cia dht
duge tinh bing hiéu sb ligng chét dinh dutng c6 trong méu cdy khi thu hoach v trong
hat trude khi gieo.

- Hg 58 sir dung phdn bon 1a ty 18 hugng chét dinh du&ng ma cly ¢6 kbha ning hit
duoe so voi hugng bon vao dit. Mdi loai phén bén ¢6 mdt hé sb sir dung nhit dinh boi vi
khi bén phan vio dft, edy khong c6 khé ndng st dung duge todn bd luong chit dinh
dudng cé trong phan bén d6 vi mot sb phén khoéng bi giit chit lai trong ddt. Néu
hegng chét khodng bi giff lai trong dft cang nhidu, cdy hat duoc cang it, didu 46 cb
nghia 13 thi hé s6 sit dung phin bon cang thip.

Theo V& Minh Kha (1996), hé s sir dung phén bén c6 thé dwoc tinh theo cong
thire tinh hé 6 sit dyng chit dink dudng bidu kién (%):
B

H8 sb sir dyng dinh dubng bidu kién = —emmee %
H

Trong d6: B 14 lu@ng chit dinh duding c6 trong toan bd sinh khéi cay
H 13 hugng chét dinh dudng bén vao.

Vi dy: bén 100 kg N cho laa, hrgng N ¢6 trong toan bd gbc r&, rom ra va hat 14 45
kg N. Hé s6 sit dung dam bidu kién 14 45/100 = 45%. Tuy nhién, hé sb tinh toan nhur
trén chi 13 bidu kién vi ring mot phin chét dinh dudng cdy 48 hit duge 12 tir @4t chir
khOng phai hoan toan tir phin bén. Song, cach tinh todn nay sir dung duge vi nd dya
trén co s& ¢6 tinh todn dén sy can bing dinh du(’mg glﬁa luqng cay 1ay dx, tich luy vao
san phim thu hoach va phén cdy hodn trd &3 :
lai @At qua phén gbc & hru lai trong dét.

- Anh hudng cia pH méi trudmg dén
sy hiit thu dinh dudng ciia cdy va hé 56
siz dung phdn bon:

+ Anh huwomg cta pH méi trudng
dén sy hit thu dinh dudng cia cy: pH
mbi trudng (dung dich dit) anh hwéng
rht manh t6i sy hoa tan chit khodng, anh
huémg trye tiép kha ning tich dién trén
bé mat 18 va quyét dinh khd ning hit
chéit khodng cta 1& ciy. Do chét nguyén
sinh clia r& (16ng hit) duge chu tao chn
yéu bing protein (c6 tinh ludng tinh) nén
trong mm trudng ¢6 pH thip (axit)
protein & mang dién tich du(mg va hit Hinh 9.2. Anh hudng ctia pH d&n
anion (NO;~ CI, SO.*,.) nhidu hon. ht thu céc nguyén t0 khoéng cia clly te
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Nguge lai, trong mdi truong c6 pH cao (kibm), 1€ cdy thudng tich dién &m v3 hit cation
(K*, NH,", Ca**, Mg™",...) nhidu hon., Mat khic, pH qué thip hofie qué cao d& gay thn
thuong mb r&, Jam mét tinh hit chon loc, thim chi mét khé ning hit khoang cia cdy.
M&i loai cy trdng chi 6 thé sinh truémg, phat trién 16t trong mét khoang pH xde dinh
ctia méi trudng trdng trot (bang 7.2).

Khi duge nudi trdng trong didu kién mbi truomg ¢6 pH thich hgp, sy hinh thank
sinh khdi s& dat 16n nhét, do véy, cly ciing hit thu nhidu dinh dudng nhét, Tuy nhién,
pH cta dung dich @4t lai 12 chi tiéu khong én dinh, d€ thay dbi theo thai tiét: thudng cao
vé& mia khé va thip vao khoang thoi gian khéng mua cia mia mua, Sy bién dong nay
bibu hién rét 18 & dét ¢6 thanh phin co gidi nhe. Chinh didu nay d4 anh hudng dén dic
tinh cila dAt, anh huéng dén kha ning ddng hod cc chit dinh dudng clia cdy. Ching
han, 361 v6i sy hit P: khi pH dét gidm xubng dudi 5, ciy hitt P kb6 khin vi P @4 lién két
v6i Al va Fe trao ddi. pH con duge coi 14 chi tiéu chit yéu 48 dénh gid kha ndng hat thu
va dbng hod céc nguyén t& vi luong ciia cdy vi phin 16n cic nguyén td vi lugng (trix
Mo) déu hoa tan 16t & pH hoi axit (B, Cu, M, Zn).

Béing 7.2. Ngubng pH thich hop ctia mdt sb loai ¢y trdng

Loai cy tréng pH thich hop: Loai cdy tréng pH thich hop
Lia 62-73 Ca phé 5,6 - 6,0
Khoai lang 5,0-6,0 Dira 5,0-6,0
Khoai ty 48-54 . Che 4,5-5,5
Ngb 60-70 Po 6,0 - 8,6
Ké 50-5,5 Nho 6,0 - 8,0
D3 twong 6,5-7,1 Bingbd 6,0-8,0
P8 (xanh, tring, den) 6,0-7,0 Cai bép 6,0-7,0
Ca chua 6,3 - 6,7 Cam, quyt 5,0 - 6,0
-Carbt . 55-70 Biodiu 6.2-13
Lac 5060 Dua chubt 6,0 - 8,0
_Thqég 14 5,0-6,0 Déu 6,0-8,0
_ Pay 6,0-7,0 Cai et 6,0 - 8,0
Bong 6,0 - 8,0 Xa lach 6,0-7,0
Mia 6,0 - 8,0 Chudi 6,0 - 8,0
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+ pH méi tru'{mg anh hudng dén hé sb sir dung phén bén do 4nh hudng 161 4§ hoa
tan ciia céc chét ,khc)ang trong dét. pH hoi axit: tang d0 hoa tan clia cac chét khodng
{nhdt 13 kim loai kiém & kidm thé). pH thip qué (44t qué chua): ting nhidu AP*, Fe** di
dong, gy dbc cho cly, gidm hiéu hie cia Ca, Mg, Cu Zn do hod tan kém (thudmg & dht
phén min). pH qué cao (dét qua kiém): giam hoa tan, ting két tia Mg, Ca, Cu, Zn, Mn,
P, K (cu thé: khi pH cao H,PO, (dang cay it chii yéu) chuyén thanh HPO,> (dang cay
hiit #t) hodic chuyén thanh P0,* (dang hoan toan khé tiéu dbi véi cay) lam cho qué trinh
bt P gidm.

Ngoai ra, pH codn anh hudmg 161 hoat dong cta hé vi sinh vat dit tham gia phén giai
cac chit hitu co thanh céc chit vo co cde chit khé tan thanh d& tan gitp cho cay hii
thu, trao dbi khoang thuin lgi. Pa sb cée vi sinh vét thich nghi & pH trung tinh (= 7)
hodic hoi kiém, pH qua cao hoiic qué thip déu anh hrdng khong 5t 16i hoat dong cua
chiing, 4nh hwdng gidn tiép t6i qud trinh hit khosng. O pH hoi kidm, vi sinh vét d& déng
hoa N, va chuyén thanh dang d& tidu, ting lugng dam va do phi cho dAt.

e Xdc dinh 1y I¢ giita cdc logi phdn bon

Trong sut qua trinh sinh trudng, phét trién cia cdy, lie ndo cdy ciing cin cac chét
dinh dudng @& vira tao m&i cdc yéu td chu tric, vira duy tri c4c hoat déng sdng, céc qua
trinh trao d6i chét va ning lugng cta co thé.

Tuy nhién, khong phai liic ndo cdy ciing ¢6 nhu ciu v& lwong cic nguyén t6 dinh
dudng nhu nhau ma cin c6 sw can dbi, hop Iy méi phat huy duge hisu qua cia timg yéu
tb. Néu ty 18 giira ching cin ddi theo nhu cdu sinh 1y thi cy sinh trudng, phét trién
thudn lgi, d€ dat ning suit t8i da va phAm chét tt. Khi dat can dbi thi yéu 8 quyét dinh
sinh khoi s& quyét dinh ning sut. Néu khong cén déi thi s& [am giam hidu lyc cia timg
yéu t8, thdm chi can trys iAn nhau, giy anh hudng xAu t6i cac hoat dong sinh 1y cia cdy
va 1am giam ning sut, phim chét cay.

Dé x4c dinh ty 18 hop ly gifta cac loai phe“m bén can phai thong qua thire nghiém.
Duya trén co s xem xét tuorng quan giita céc chét dinh dudng trong céy, st cAn ddi glﬁ'a
cée chét c6 sir lién quan vé& mit sinh ly hoc gifta cic nguyén t co tinh dbi khé,ng nhau
€ x4y dyng céc ty 18 thich hop. Mubn xéc Chnh dung, nhiéu khi phéu xét nhlcu ty 18
cung mdt lic. Coéng thire tf 1& ndo cho ning suft, phim chét cao nhit duoge coi, 1 tyle
t6t nhét, Trong cac nguyén to dinh dudmg da lwong, dic biét 13 ba nguyén 8. '
duge chii ¥ nhifu nhit. Ba yéu t6 dinh dudng nay c6 ty 1& tbi i nhét dinh va anh h
kbé & rét 161 sinh trwdng, phat trién, ning suit, phim chét san phim thu hoach. Ché
han: khi bén it dam, cdy cfing hit it 1an va kali hogc khi cdy hit nhidu kali lai
hudng hat it canxi hofic magié (hoiic nguge lai).




Hién nay, ¢6 nhiéu khuyén cdo dua ra céc 1 16 phén bén khéc nhau cho timg logi
cay trdng, trén nhidu loai dét, mda vu khic nhau vi da dugc thye t€ sin xudt kibm
nghiém va chép nhan. Hiu hét cée gibng lha ddu c6 nhu clu cao v N nlumg da sb cée
gibng 16a cii thudng ¢6 nhu cAu v& P thdp va ¢6 thé tin dyng duge dang lan khé tan
trong dft. Nguoc lgi, cde gibng 1ia méi lai ¢6 nhu cdu v& 1an cao va khong thn dung
dwge 1an kho tidu nén thudng ding ldn dé tiéu nhw 1an supe hodic 14n nung chay. Céc
gidng lia lai lai ¢6 nhu ciu vé kali cao. Trén co s& 46 ngudi ta xdy dyng cc ty 1€ phén
bén hop 1y, Vi du: Véi da s6 gibng a, mire thAm canh phébién AN P:K=2:1:1,
thudmg 13 150 N : 75 P20s : 75 K»0 (bén 150 kg N nguyén chdt, 75 kg P,0s va 75 kg
K»0 cho 1 ha); hodic mirc thim canh cao hon, mic du vin AN :P: X =2:1:1 nhung
12 200 N : 100 P05 : 100 K,0); hoie gibng a lai hai dong TH3-3 lai ddng tj IE N : P
K=2:1:2v6i lugng cu thé 13 150N : 75 P,0;s : 150 K,0.

o Xdic dinh ty 1¢ giita cde dang ion trong phdn bon

Khi bon phan hoé hoe, do cdy trdng hit thu céc ion khong nhu nhau din dén c6 sy
du thira cac ion nbdt dinh. Céc ion ndy phan (ng v&i H>O (su thuy phén) tao ra sy thay
dbi pH moi trudmg, thudng duge goi 13 cdc phan img chua holic kidm sinh 1y. Didu nay
51 khi khong c6 loi cho sy sinh trudng cla cdy trdng, nhit 13 v6i chc cdy trdng trong
dung dich.

Vi du: i

- Khi bén phan dam amoni sunphat hofic amoni clorua. Do cdy hit ion amoni
nhidu hon ion sunphat hojc clorua, céc ion sunphat hodic clorua du dén dén s hod chua
ciia mdi trudng.

- Khi bén phin dam dang KNO;, Ca(NO;),. Do cdy hit ion nitrat nhiéu hon ion
kali hoiic canxi, c4c ion kali hodic canxi du dan dén s hod kidm cia méi truomg.

Do dé, d& phan fmg chua, kiém sinh 1y khong xay ra cAn phbi hop phén bén sao cho
cdy trbng hit thu cic huong dinh dudng mang dién tich 4m va dién tich duong twong
duong nhau. Tuy nhién, 48 c6 ty 16 phdi hop hop 1y gitta céc dang ion 1A tht kho, ma chi
cb thé ¢b ging ghn dat dugc mbi tuong quan niy. Vi dy: si dung amoni nitrat dé cung cdp
N, cdy trong hiit ddng thdi ¢4 hai dang ion, nén pH mbi tridng khong bi thay abi.

b) Xdc dinh théi kp bén hop Iy:

Nhu ciu dinh dudng ciia ciy thay dbi theo thoi ky sinh trudng cia edy. C6 thoi ky
cdy cdn nhidu, hit nhidu nhung lai ¢6 thoi ky cy cln it, hit it hon. Do vdy, cin phai
phan phdi lugng cc chit dinh dudng theo nhu ciu sinh 1y ciia cdy trong timg thdi ky
d6. C6 hai thoi k¥ quan trong cdn chii ¥ wu tién cung cép du hueong chét dinh dudng cho
cdy 1a thoi ki khimg hodng va thoi ky hidu sufit cao. Hai thdi ki ndy c6 thé tring nhau
hoyic khong trimg nhau tuy gibng cdy trdng. Vi du: dbi véi ha: thoi ky khing hodng N
13 Ie dé nhénh va 1am dong; thoi ky hiéu suét cao etia N cling tring v6i thai ky khung
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hoéng. Nhung véi P lai khéc, thoi ky khing hoang P cia ia 13 giai doan lam dong, thoi
ki hiéu suft cao clia P lai Ia giai doan ma, hai thdi k¥ nay khong trimg nhau.

¢} Xdc dinh phuong phdp bon hop Iy:

Tuy logi céy trbng, tuy theo loai dét, loai phan bén ma c6 phirong phap bén phan
thich hgp. C6 hai phuong thirc thudng dimg 13: bon 161, bén thic. Trong m&i phuong
thize lai 6 thé sir dung nhidn phucng phip bén khéce nhau nhu: bén vii, bén theo hang,
hod nuéc tréi hode phun 16n 14, M&i phrong phép déu ¢6 céc uu va nhuge didm riéng.

o Bdn lot:

Bén 16t 13 phuong thic bén trude khi gieo trdng nhim cung cAp chét dinh dudng
cAn cho sir sinh trudmg ban diu ctia cdy. Bén 16t thudmg ding cho cic loal phén chim
tan, kho tan nhu phan chudng, phan lan, véi. Céc loai phin bén nay cln c6 thtn gian
phan huy nén cin bon toan b, két hep cay bira @ ching duge trén déu trong ting canh
thc. Phan dam vén. phén kali phat huy hiéu qua, nhanh v3 dé bi m'a trdi chi bon lugng nho,
vira 4 cung ¢ép cho sy sinh trudng ban diu cia cdy, con cha yéu dimg dé bon thic.

Bon 16t ¢6 wu diém 13 k¢ thuat don gian, it #n cong nhung lai ¢ nhuge diém 13 4&
bi mét mat dinh duﬁng trong qud trinh phén huy va bi ria wdi (tuy thude didu kién
ngoai canh). C6 nhidu cach bén 16t:

- Bén vii: ehil yéu ding cho cdy trdng nuée nhu la.

- B6n theo hang, theo hée: thudng ding cho cdy trbng can nhwr céc loai hoa miu
(ng6, khoai tay, ca chua), cdy &n qua... Bon xong 1ip thém I6p dit mong trude khi gieo
hat hodc dit cly.

- Hod nuéc tudi: thudmg ding cho cdy hoa méu khi dit qué khd (chi y ding ndng
d% thich hop, ndng d6 cao d& lam chdy 14 hoiic ciy chét x6t).

o Bon thic:

Bon thiic 14 phiong thite bén rai réc nhidu I4n céc loai phén dé tan dé cu.ng clp klp
thdi cée chét dinh dudng cho cay trong timg giai doan sinh truémg, phat trién cia cay. -

Bén thiic ¢6 uu diém 13 han ché dwoe sy mit mét dinh dubng trong qué trinh phén
g1a1 nhung c6 nhuge diém 13 16n cong lao ddng hon. Bén thie cling c6 thé thuc hzén
bing c4c cach: ' e

- Bén vii: diing cho rudng Iia nude, két hop lam cd, suc bin,

- Bén theo hang, theo hée: thudng dung cho cdy hoa miu. Bon cach gbe khoang 10
- 15 em két hop x6i x40, vun cao va tudi (nu dét khd).

~ Hoa nuéce tudi: ding cho cdc cdy rau, ¢dy hoa mau. o
- Phun 1én 14; thudmg ding d6i véi phin vi lugng va cée chit didu hoa sinh t:_-_ru&ng
cho cdc loai ¢y rav, cdy hoa, cdy canh, cily giéng. Py 13 phuong phép bén phin tiét
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kiém v phat huy hifu quéa nhanh nhit. Tuy nhién, khi phun phin bén qua 14 phai cht ¥
dén ndng 6, 46 pH cla dung dich va thei tidt. Khong phun khi trdi niing to, mua holic
khi hoa né rd.

o Phuong phdp bon phdn dua vao méu sde ld:

Cac chit dinh dutng duge cdy dbng hod va st dung vao viée tao dyng cic yéu t6
cAu tric ctia co thé va bién dbi, sinh tdng hop céc chét trong chy, trong 14. Sy thiéu hut
hosic thiva c4c chit dinh dudng 1am bién ddi mau sic, hinh thai 14, tr 46 anh huéng 6
sinh trudmg, phat trién cta cdy. Mot s& cay rit nhay cém véi sy thiéu hojc thira chit
khodng. C6 thé dira vao c4c biéu hién thay dbi mau sic, hinh thai cy ma trrde hét1a 14
(xem bang 6.2) & didu chinh ché d6 dinh dudng cla cdy.

Khi ¢y ¢6 biéu hién thiéu, bién phép bd sung kip thii va hiéu qua nhét 13 bén phén
qua 1a. Phuong phé.p nay ¢6 nhidu wu didm nhw: didu chinh nhanh chong hién tugng
thiéu dink ducmg (nhét 12 v6i cde nguyén th Vl lugng), ning cao hifu sudt sit dyng dinh
dudng (c6 thé tO’l 90 -95% trong khi qua goc chi dat 45 - 50%), ting kha ning chéng
chiu v&i mot s loai siu bénh hai va cée didu kién bét thudn kbéc, v.v... Hién tai, trén thi
truomg phin bon Viét Nam d4 va dang sir dyng kha rdng rfi céc loai phén boén 14 ti
nhidu ngudn khéc nhau nhu: ché phém phin bon 14 Thién Nong, kich phat t& hoa trai
Thién Néng, kich phét tb 14 - hat GA-3 Thién Néng, KOMIX, Cromix, Spray-Grow...
Ning sudt thu hoach & nhidu logi cfy trdng (Iha, ngd, dfu db, céc loai rau, cdy cong
nghiép, cly &n qud...) ting trung binh tir 15 - 30% so v6i dbi chimg. Khi sir dung céc
loai phan bén qua 14 phai tudn thi nguyén tic pha ché, sir dung ding theo khuyén cdo
ghi trén bao bi...

) nhitng ving dét, ciy co biéu hién thira dinh dudmg: phuong phap diéu chinh ché
36 don gidn nhét 12 twéi nude nhim 1am gidm ndng d6 dung dich dit, giam “d6 doc”.

3. Sit dyng phan bén trong tréng trot

Phan bén 14 mot trong cac ngudn cung cip chit dinh dudng quan trong ciia cay.
Cy trdng c6 thé hit thu cac chit dinh dudng trong. d4t va tir phan bén dé cling véi hoat
dong quang hop tao nén niing sudt va phim chit cdy trong. C6 nhiéu loai phén bén duge
sir dung phd bién trong sén xuét nhu; phﬁ.n vb cor, phén hifu co. Mbi loai phin bon ¢6
dic trung va vai trd riéng dbi voi cAy va dat trdng. Viée khal thac sit dung hop ly cac
loai phan bon trén s& gitp cdy trdng sinh truong, phat trién 6t nang cao ning suit va
phém chét san phim thu hoach,

a) Phdn vé co:
e Cdc logi, dang phdn bon vé co thudng dimg:

Csc chit dinh dutmg thiét yéu duge phin bén cung cip dudi nhidu dang khac nhau
nhung chit yéu va cho hiéu qua nhanh nhét 13 céc loai phan v6 co. Tuy lodi cdy, loai dit,
giai doan sinh truéng, phét trién ctia cly c6 thé sir dung cdc dang phén bén sau (bang
9.2).
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Bidng 9.2. Céc dang dinh duding c8y it v2 ngudn phén bon cung cp phé bién

Mguydn tb Dang . Pic tinh sinh ]
dinh duag chy hbt Ngubn cung eip phi bién ﬁ,m phin b 63
C €O, €O, tir khéng khi
0 €Oy, b0, O, | COy, Oy (il khdng khi), H,0
H H,0 H,0
(NH,),80, 20 - 21% N, 23 - 24% § Chua sinh 1y
NH,Cl 22,5 - 23% N, 73% Cl Chua sinh 1y
Uré hat 45 - 46% N Trung tinh
NaNO; 16% N, 25 Na,0 Kiém sinh ly
N NH,, NO; | Ca(NO,), 15% N, 25% Ca0 Kiém siph Iy
NHNO, loai thong thudng 33 - 34,5% N, Trung tinh
irong 46 26% N & dang NOy',
17% & dang NH,"
KNO; 13% N, 44% K,0 Kidm sinh ly
Supe lin thong thudag 16 - 24% P,0;, Chua tir nhién
28% Ca0, 8 -12% S
Supe l4n gidu 25 - 35% #,0;, 20% Ca0, Chua tiy nhién
H.POr. 6-3%S Trung tinh
P }fpo 4 Diamoni phtphat (DAP) 46 - 50% P,0s, _
4 13-20%N Kiém i nhidn
Lén nung chay 16 - 17% P,0s,
17 - 20% MgO, 32% Ca0,14 -16% SiO,
Phétphorit 10 - 30% P,0s
KCl 63,1%K,0 Chua sinh ly
K K* K,80; 54% K0, 18,4% S Chua sinh Iy
KNO, 44% K;0, 13% N Kiém sinh Iy
$100% S Kiém sinh Iy
5 50> Ca$0, 18,6% 8, 32,6% Ca0Q Kiém sinh Iy
4 Supe lan théng thuomg 8 - 12% S, Chua tir nhién
1624% P,0s, 28% CaQ
Véi cuc 80 - 95% Ca0 Kiém sinh ly
Ca ca CaCO; bt 45 - 56% Ca0 Kiém sinh Iy
CaS0, 32,6% Ca0, 18,6% S Kiém sinh Iy
Léan supe, }n nung chay
Lén nung chay 17 - 20% MgO, Kiém tu nhién
2 16 - 17% P,0s, ‘
Mg Mg 329% Ca0,14 - 16% Si0,
MgS0,.7TH,0 15% MgO
2+ - FeSQ;.'?H;O 19% Fe
Fe B i | NaFeEDTA 5 - 14% Fe
Na,FeEDTA 5 - 14% Fe
Cu Cu* CuS0,.5H,0 25% Cu
CuEDTA”  {Na,CuEDTA 14% Cu
35 H;BO; 17,5% B
B BO; NayB,0;.10H,0 11,3% B
7n Zn*", ZnS04.7H,0 23% Zn
ZnEDTA®  [Na,ZnEDTA 14% Zn
M Mn™, Mn$04.4H,0 24% Mn
MnEDTA” |Na,MnEDTA 2% Mn
N32M004.2H20 39 - 46% Mo
Mo . MoO> (NH,),Mo0, 52% Mo

Mo, 66% Mo




Nguyén tb Dang .k Dic tinh sinh I§
dinh dubng | - cly hat Nguba cung eip phd bidn ciia phan bén
o N Tir nwde trdi
Na Na N&Cl 52% Na,0
. Tl purdic turdi
¢l “ NaCl 60% Cl
CaSi0; 51% Si0, Kiém tir nhién
i H.SI0 Na,Si0; 49% Si0, Kidm ti nhién
pr Thuy tinh idng (NaySiO; long) 47% Si0; Kidm ty nhién
Lén nung chay 14% §i0,
Ni N, NiS0,.7H,0 19,6% Ni
NiEDTA*  |Na,NiEDTA 12% Ni

Ghi chii: Chua ti nhién hodic kidm tir nhién 12 do quy trinh sdn xudit tao nén.

o Chon dang phdn bon phit hop.

* Chon dang phén bén phit hop véi cly va giai doan sinh truéng, phét trién clia ciy

M loai ciy trbng hojic nhém cly trdng “wa” dang phén bén khéc nhau. Pidu nay
c6 nghia 13 cling mot logi phan bén nhung hiéu qua siv dyng dinh duﬁfng, hiéu lwc phén
b6n khéc nhau tuy loai cly trdng va g1a1 doan sinh truéng, phét trién cia cdy. Do vy,
truGe khi stt dung dang phén bon nao cén phai tim hidu dic tinh cla loai phin bon, dc
didm sinh 1y cta ciy, ciy @6 thudc nhom clly ndo, dang & giai doan sinh trudng nao,

trang thél sinh trudng, phét
trién clia cdy 1a sao va nén
dimg loai phn bén nao co
hiéu qua nhét. Chiing han, céc
cdy an qua, cdy rau wa ding
nhidu dam amén hodic cdy 19a
nén dimg dam amoni bén séu
hiéu qué hon. nitrat. Théi ky
khung hodng 14n cia hiu hét
cdy trbng 13 thoi ky cdy con...
Ngodi ra, cAn chd ¥ trénh
hién tugng dbi khang sinh ly
gifta cac ion khéng giy dc
vi va ning cao higu qua dbi
khéng gitta céc ion gy dic.

Hinh 10.2. Quan hé gilta phan bon, dmh du’cmg khoang
v ning sult cly trong

* Chon dang phén bon phit hop v6i phan g cia dét

- Phis hop v6i pH ddt, pH méi iruong:

Dang phén bén duge chon phai thod mén céc tiéu chi sau:

+ Cay trdng hit duge véi pH ¢b trong dht, tire pH dét phai dam bao lu'(mg dinh
dudng di dong dd cung chp cho cly tdng. Vi dy: bén ldn nung chdy trén dit chua, c6
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hiéu qua t6t hon khi bon trén dét trung tinh, d4t kidm, vi & pH thép, Cas(PO,), trong lan
phan fmg véi ion H™ va chuyén vé dang CaHPO, ¢6 46 tan 16n hon, cdy dé& it hon.

+ pH @it khong lam phén bén bi phén huy hogc lam bién tinh phén bon din dén
cly khong hit duge. Vi du: trén dht kidm khdng nén bon phin dam dang amdni, vi ion
NH," phén {mg véi ion OH tao NH;OH va chét ndy bi phin huy thanh NH; bay di hojic
trén dét kiém khong thd bén phén vi lugng ¢é chita céc ion kim loai ning cia Fe, Mn,
Cu, vi cée ion ndy bj thuy phén tao thanh céc hydroxit, cde oxit kho tan cdy trdng khéng
hip thu duge.

+ Phén bén tham gia cai tao dét. Vi dy: bén phén 18n nung chay trén dét chua
khong chi cung clp dinh duding cho cdy ma con 1am gidm d8 chua cia dét, dam bao dd
phi ciia dét.

+ Dang phan bon sir dung khéng gdy thay @i bt loi v& pH dét, pH méi trudng.
Mot s6 loai phin do ¢6 tinh chua (nhir supe 18n), tinh kiém (patri silicat) khi bén lign tue
vio dht c6 thé lam pH dht thay di hojic céc loai phén bén gy chua holc kiém sinh 1y,
d8n dén Gic ché hoat ddng cla vi sinh vat d4t hoic gdy phan g khéng t6t cho céc yéu
16 dinh dudng khéac. Khi trdng cdy trong dung dich cin hét strc luu v dén phdi hop cdc
dang ion, sao cho khi ciy hut s& it tao phan tmg chua, kidm sinh 1y ¢6 anh hudng x4u
dén sinh trudng cla cdy trdng.

- Phit hgp véi két céu dét:

Dt c6 kha ning trao dbi ion, do d6 né 6 thd ¢b dinh phan bon 1am cho cdy trong
khong hép thu dwge. Vi thé chon dang phan bén thich hop c6 thé han ché duoc hién
tugng nay.

Vi du: Trén dét phen, dit gidu sit, nhém di dong khoéng nén ding 1an supe vi céc
hat keo sét, nhom phéan tmg voi cac ion phdtphat hoa tan tao thanh cic dang phbtphat
kho tan cly khoéng Wit duge. Trong trudng hop nay, bén phin 14n nung chay cho hiéu
qué cao hon.

* Chon dgng phéin bén phil hop véi phuong thite bon

Khi bén vio dit c6 thé sir dung céc dang phén bén khae nhau. Song; kl'n phun 1én
14 (phén vi heong hodc 6 hop vi lucmg v6i chit didu hoa sinh trudng, phat trlen D hoac
khi cung cép dinh dudng cho cay trdng trong dung dich thi nhét thiét phai st dung cac
loai phan dé tan. Trong nhiing trrdng hop ndy d6i khi phan chelat ¢6 hiéu qua ra:i; c' vi
cy d& it va phén bon 1t b bién tinh do tac ddng cita mdi tnrdmg, Vi dy jon Fe?
bi oxy khong khi oxy hod thanh ion Fe™t ¢y khé hit, song chelat FeEDTA™ X
trong méi trudng, khé bi oxy oxy hoa hor.

* Chon dang phan bén phit hop véi thoi tiét .

Nhiét &6 ¢o anh hudng 1on dén 46 tan ciia phan bon hodc 46 bén vfi'ng coa ok
bén, nén tuy theo nhiét 46 mm triedng ma chon dang phén bdn thich hgp aé cdy hé
t6t hon hojic khdng gdy mét phén bon. Vi dy, khi nhiét 6 moi trudng thép khong
bén céc loai phdn chdm tan, hodic & nhiét d§ cao khéng nén bon phin uré s& d§n d
mét dam dudi dang NH;. :




&) Phin hitu co:

Phéan hitu co bao gbm: phan chubng, phén than bim, phén 4, phin vi sinh, phin
xanh, Thanh phin, chit hxqmg ctia logi phin ndy tuy thudc vao logi gia sic, chat d6n
chubng, phirong phép ché bién va bao qué,n Phan hifu co vira 12 ngudn cung cap dinh
dudng khd phong phii, vira 13 gid thé rit 1t cho cfy trbng sinh trudng, phét trién thufn
lgi. Phan hifu co c6 nhitng diic (‘hem ma khong c6 loai phan hoé hoc nao b duge 1a:
gidu mimn, gxé:u dinh dudng, gitr m, han ché mét nude, chéng duge x6i mon va c6 46
thodng xbp t6t. Tuy nhién, phai c¢6 qué trinh phén huy céc thanh phin hitu co thanh vd
co don gign cdy mdi hit thu va siv dyng thuan ioi loai phén ndy. Nhd nhitng d@c diém
trén ma phin hitu co thudng duge ding d& bén 16t holic 1Am nguyén lidu san xuit céc
loai phin khéc nhu phin hitu co vi sinh (phén trdn co hoc gifta phén hitu co va phén vi
sinh), phdn phirc hop hifu co vi sinh (hdn hop céc loai phin hitu co, phén vi sinh v
phén v co), phin chira axit humic. Trong céc logi phin hifu co trén, phin phirc hop hitu
co vi sinh hién duogc coi 12 loai phan bon t6t nhét, tuy nhién gia thanh khd cao nén
khong phit hop v6i nhu cin sdn xudt. Do vay, phén v6 co van dugc coi 13 logi phén c6 y
nghia ung dung cao va pho bién nhét. Tuy nhién, viéc sir dung phéi hop cén dbi, hop 1y
céc ngudn phan bén 14 vAn 48 16n d3 va dang dwge d3t ra vl loi ich phét trién 14u d3i coa
ndng nghiép bén vimg.

Hién tai, trong chiim so¢ cdy trdng néi chung, sén xudt laa néi riéng d4 va dang thir
nghiém logi phan bén hén hgp ¢6 chira axit humic (chit chget xuét tir than bin) hoc td
hop axit humic véi silicat 16ng t ra tht c6 hidu qua. V6i ndng d6 0,03% cla hop chét
chira axit humic két hop v6i 50 - 100 kg/ha natri silicat bon cho 16a trdng trén cAc loai
dht bac mau, van trung, triing ddu 1am ting kha nang chéng dd cho lua, téng kha nﬁng
dé nhéanh, quang hop, sy tich 1u§ chét khd, c4c yéu td chu thinh ning sudt va ning suft
cua nhidu gidng l4a (Bao thai, Th3-3, Khang dan 18, Tap giao 1, Nhi uu 63, Nhj wu
838...).

a) b
Hinh 11.2. Chy laa Nhi vu 838 dugc phun axit humic & cdc ndng 46 khéc nhau (2)
vA bén natti silicat 1ong k&t hop phun natri humat (b- rudng ¢6 cém thé).

{Thue nghiém tai Trudng DHNNI va tai Ninh Binh cda B$ mbn Sinh 1y thye vt - Khoa Nong
hoc phdi hop v6i BS mén Hoa - Khoa Dét va Mbi trudmg, Dai hoc Nong nghiép I Ha Noi)

80



¢} Higu quad sir dung phdn bon.

Khi st dung phan bén phai tinh dén hibu qua cta viée diu tr phén bén. Thuomg
hiéu qué phén bén duge tinh theo 18 sudt ddu e

Gi4 tri s4n phém ting 1én do phén bén

Li suét ddu tir vao phan bén =
Chi phi phén bén

Can luu ¥, khi tinh chi phi phén bén phai tinh ¢4 18i ngén hang phai tra.

O chc nuwbe tién tidn voi kinh t€ 8n dinh, chi s6 ndy > 1,5 duge xem 13 ddu tir €6 1.
Béi vi, phéi cAn mét khoan bing 50% tidn chi phi mua phén bén dé bix dip vao cée
khoan sau:

- Tién 18 vay ngén hang ¢& mua phan bén e du v, cubi vy méi tra duge

- Sén xuft ndng nghigp phy thude nhidu vao diéu kién ty nhién. HE s6 an toan diu
tu khdng cao.

Con & nube ta, do sy trugt gid, do 1 vay ngin hang cao, chi 6 nay phai > 2 mdéi
duoe coi 1a ¢6 181 (V8 Minh Kha, 1996).

Nhu vy, d bén phin hop Iy va c6 hiéu qué cao trong trdng trot, khi sit dung phin
bon cdn chil ¥ tréng trdi, tréng dit, trdng cly va tinh todn céc yéu tb lién quan dé dat
muc dich cao nhét: bdi thu ca v& niing suft va chit luong séan phim thu hoach, an toan
sinh théi va phét trién néng nghiép bén vimg.
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10.
1L
12.
13.

14.
15.

CAUHOI ON TAP CHUONG II
Tai sao n6i trao dbi nuwée va dinh dudng khoang 12 hai chirc ning sinh ly
quan trong béc nhit trong cay?

Vai trd sinh 1y cta trao @i nude trong doi sbng cia cAy va véi timg chite
ning sinh 1y cy thé cia ciy?

Thé nao 12 tudi nude hop 1y cho cay? Co s¢ sinh 1y cla vhn 8 nay?
Phuong phép xé4c dinh nhu céu nude cha cy?

Phéan biét nhu cAu nude cia ciy va lugng nude cin tudi dé dam béo cho cdy
lubn & trang théi cin bing nude duong?

Phén biét nguyén t khodng va nguyén t6 dinh dudng thiét yéu?

Hiy ké tén mot sb nguyén t dinh dudng thiét yéu da lugng vA vai trd cla
ching.

Hiy k& tén mét sb nguyén t6 dinh dudng thiét yéu vi luong va vai trd clia
chiing.

Vai trd cia dinh dutng khodng dbi véi cdc hoat ddng sinh 1y cla cdy?

Vai trd sinh 1 vA céc biéu hién thira va thibu cta cic nguyén 1 da luong?
Vai trd sinh 1 vA c4c biéu hién thira va thibu ciia cac nguyén t vi hrgng?

Co s sinh 1§ cita bén phan hop 1. Cc yéu 16 anh hudng va cach diéu chinh?

Nhimg véu céu co ban etia bén phan hop 1y 1a gi? Co s¢ d& xé4c dinh lwong
phén boén?

Hay trinh bay cac phuong phép nghién clra vé dinh dudng khosng ctia cdy?

Phuong phap cu thé d8 nghién ciru vai trd cia mot nguyén t6 dinh dudng ndo
d6?



Chuong [IT
TRONG CAY KHONG DUNG DAT

- Cén hiéu biét rdng su sinh trieong, phdt trién ciia cdy chi phy thujc voo cde
yéu 18 nhu: medc, chét khodng, khi 0y, C0y va dnk sdng ... mé khdng phy thubc vao
méi truong trong cé ddt hay khdng cd ddt. Pdt chi 1& gid thé gitp cdy dimg viing,
do d6 chiing ta c6 thé trong cdy trén gid thé ma khong ding ddt, chi cdn ddp tmg
ddy du cdc yéu cdu cua cdy.

- Nédm dwge vai tr6 cia phuong phdp trong cby khong ding ddt va nhitng yéu
16 quan trong ctia phwong phdp dé givip cly sinh trudng, phdt trién 10t.

- Ném dugc cdc hé thdng trong thuy canh dang phd bién hién nay. Nhitng wu,
nhege diém vés khd niing dng dung cia chiing trong sdn xudt véi quy mé rong.

- Ndm duoc cde gid thé trong cdy cé tudi dung dich dinh dudng va cdch sir
dung ching.

- Can hidu dvwoc nhtmg thanh phdn co ban ciia dung dich dinh dudng va mot
56 yéu 18 thuong thay ddi ciia dung dich anh hudng dén qua trinh sinh trudng, phdt
trién cila cdy dé cé bién phdp diéu chinh dung dich cho phit hop.

I. KHAI NIEM CHUNG

Trdng cdy khéng ding dit 12 mot hinh thic canh téc khong sir dung dt ma cly
trdng dugc trdng trong hodc trén dung dich dinh dudng hay céc gia thé nhwr trau hun, xo
dira, cat, soi,...

Phai nudi cdy that tbt trude khi ching ta mubn cdy nudi sdbpg minh - trdng ciy
khong dimg dat 1a mdt giai phap nudi cdy hét sirc hitu hiéu,

Trdng cay trong dung dich la phucmg phép chi yéu cia cic phucmg phap trdng ciy
khéng ding dat. Trong phuong phép trong nay, cdy sir dung chét dinh ducmg hod tan
trong nude dudi dang dung dich. C6 thé néi “khéng c6 nudc 13 khong ¢6 sy song” abi
v6i sinh vét ndi chung va dbi véi cdy trong n6i riéng, boi vi nudc tham gia vao chu trie
co the thyc vét, vira quyét dinh qua trinh sinh trudng cua cdy. Do vy, nude duge xem
1@1 yéu td smh thai quan trong nhét quyét dinh dén nang sudt cdy trdng. Khi nghién ctru
vé nhu cdu dinh ducmg ciia cdy, tir ndm 1849 - 1856 Sa]m~Horstmar dd chimg minh
rﬁng cdy Ita mach mudn sinh truéng, phét trién binh thuomg phai cdn dén cde nguyén
td: N, P, K, Ca, K, Mg, Si, Fe va Mn. Pén nam 1938, ha1 pha sinh 1y hoc thye vét ngu’én
Diic 12 Sachs va Knop 43 phét hién thiy ving dé cdy tréng sinh truong binh thirdm '*qa.n
¢6 16 nguyén t6 co ban 12: C, H, O, N P, K, Ca, Mg, S, Fe, Cu, Mn, Mo, B, Cl. Trong
d6 3 nguyén t6 C, H, O cly lay chi yéu tir khi CO;, va Hzo 13 nguycn 6 con Ial cay lay
tix dat khi ching dwoc hoa tan trong dung dich dit. Néu thiéu bit ky mot nguyen % néo
trong 16 nguyén t4 trén, cdy khong th hoan tit duoc chu ky sinh trudng, phat men cua
minh.
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Nhu vdy, sir sinh truodng, phét trién cha chy khong chi phy thubc vio cic yéu b
chinh nhi nuée, mudi khodng, dnh séng va sy luu thong khong khi,... ma khéng phy
thudc vao mdi trudng trdng cly cb dht hay khong c6 dit, it chi 13 gi4 thé gidp cdy
dtmg vitng dé sinh txdmg, phét trién,

Vi I8 d6, chiing ta hoan toan c6 thé tng cdy ma khéng siz dung dét, chi cdn dép
tmg dAy 4 cic yéu cau clia cly.

Theo FAQ, hé théng trdng cdy khéng ding ht nhy sau:

Trdng cdy khong dimg dit

Khi canh Trdng cy Trong cay
{Aeroponic) trong nuge | trén gia thé

Hydroponic
(con goi 14 thuy canh hay
trbng cdy trong dung dich)

Trong ciy
trén gi4 thé hitu co ty nhitn

11 LICH SU PHAT TRIEN CUA K¥ THUAT TRONG CAY KHONG DUNG DAT

Nhu chiing ta d3 ndi & trén, thuy canh (hydroponic) 14 phwong phép trdng cay chi
yéu cia cic phuong thirc canh tac khong sir dyng dt. Tréng chy trong dung dich (thuy
canh) duge Boyle ng}nén ciru du tién nim 1666, dng trdng cdy trong nhitng lo con chi
¢ nude ma cly vin sbng. Sau d6 (1699) John Woodwald dﬁ trdng cay bac ha trong
nude ¢d dd tinh khiét khéc nhau va éng cé nhin xét: Cay trong trong nude ty nhién
(khéng tinh. khiét) smh trrdmg 16t hon trong nude tinh khiét (nuGe cht) va cly sinh
trudmg t6¢ nhét khi trdng trong nuée dyc (dung dich dit). Weigmam (1771-1853),
Polstoff (1781-1844), Boussingault (1802-1887) 1a nhﬁng ngudi tdng cly trén céc gid
thé tro (cat, sdi,...) va ding dung dich dinh dudng 38 twéi cho chy.

Knop 13 ngmn dAn tién gitra thé ky 19 dua ra dung dich dinh dudng (ng 14 dung dich
Knop) dé trdng cﬁy trong dung dich, dén nay 4 ¢6 hing loat dung dich wbng cay dugc
nghién ciru va d& xudt nhu: dung dich FAQ, dung dich Iinai, dung dich AVRDC,... Cac
dung dich dinh dudng d8 xuft ngay cang hoan thién hon, pH it thay dbi trong qud trinh
sinh trudmg, phét trién clia ciy nén rét thuéin loi cho vige st dung. Tuy véy, 8 ¢y cb
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thé it duge ca,s nguycn t6 dinh dudng va mrdc trong dung dich thi 1& cay can h6 hip.
Nhu thé, mubn trdng cdy trong dung dich phai cung ca,p lién 'i:uc oxy cho 18 cdy ngap
trong dung dich. Chinh vi 12 46 ma hang loat c4c hé ‘thong cdy tréng trong dung dich da
duge nghzen otru va dé xua.t déu phai dam béo vira cung cép d dinh dudng cho cdy vira
cung cfp & oxy cho r& céy ho hép. Céc hé théng trdng cly trong dung dich lién tuc
duge cai tién tir hé théng trdng trong dung dich sfu coa Gerick (1930) dén hé thong
trdng cdy trong dung dich siu hoan toan cia Kyowa va Kobuta (1977- 1983). Sau d6 1a
k¢ thuat mang mong dung dich (NFT- Nutrient Film Technique), k? thudt khi canh
(airoponic). Tiép theo, ngwdi ta ding c4c hé théng c6 chi phi tuong d6i thip (céc gia thé
nhén tao, tro nhy len da - Rock wood) hay cac kidu t:rong cy tién tién trong dung dich
khong cd glé_ thé rin. Tuy nhién, cdc hé thong ké trén déu phc tap va kho tridn khal do
dAu tir ban dau qué cao cho hé théng bom tudn hoan dung dich d& dam bao cung chp dit
oxy cho ré ca.y va chinh pH kip thdi ciing nhir ham lwong c4c chit trong dung dich. Hon
thé nita, khi trong cly trong didu kmn dong nu6e chay tudn hodn thi kha nang Iy lan
bénh rét nhanh chéng neu trong hé théng xut hién chi mét cdy bénh.

Cé the n6i, hé thdng cai tién t8i wu hién nay 13 hé thong tréng céy trong dung dich
khéng tudn hoan cia Trung tAm nghién ctra va phét trién rau chau A (Asian Vegetable
Research and Development Center - AVRDC) do Hideo Imai va David J. Mimore
nghién clru va hoan thién. Hé théng thuy canh ndy 13 hé théng trong céy trong dung
dich khdng tuin hoan va don gian khéng cén bo phén suc khi hodc hdi lwu dung dich
dinh du@ng ma vin dam béo pH cia dung dich &n dinh (khong bi chua hay kiém tmh)
Hé théng trbng ciy cia AVRDC dang dugce ép dung rdng i trén thé gidi dé san xuét
rau an toan.

III. TRONG CAY TRONG DUNG DICH

Trong ca,y trong dung dich ¢ tén khoa hoc 13 hydroponics. Tir hydroponics bét
ngudn tir tleng Hy lap voi gbe “Hydro” (nu¢c) va “ponics” (cong viée). O Viét Nam con
goi thuat ngit trdng cdy trong dung dich 13 “thuy canh” bhay “thuy ching”.

1. Dinh nghia

Trong cdly trong dung dich 1a k¥ thust trbng ciy khong ding dit, cdy duge tidng
truc tiép vao dung dich dinh dudng.

2. Céc logi dung djch dinh du‘ﬁ'ng

Trdng cdy trong dung dich dinh dudng c6 nghia 14 cfly dugce trng trong nude hodic
dung dich mudi khoang hoc dung dich c4c chit hitu co. Dya vio thanh phin ctia dung
dich dinh dudng ma Schropp (1951) d4 chia dung dich dinh dudng lam 4 loai sau:

- Dung dich dinh dudng chi gdm c6 nu’éc may, nurde mura, nrde ao, nude song va
mrcrc bién,... Loai dung dich nay khéng cin thiét phai dua thém vao bt clir mot nguyén
t6 khodng nao.
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- Dung dich dinh dudng chi gbm c6 mot hojc mét s6 nguyén t8 khong nhét dinh.

- Dung dich dinh dudng gdm tht c4 cdc nguyén 1B da lugng cling véi mdt nguyén 16
dic biét ndo 86 dang cin theo dbi.

- Dung dich dinh dudng c6 diy dis cic nguyén t6 chn thiét cho sy sinh trudng, phat
trién binh thudng ciia ciy. -

Duya trén quan didm vé k¥ thudt trbng ciy (nudi cdy) va phrong phép dira thém cac
nguyén tb dinh dutng vio dung dich, Schropp lai chia dung dich dinh dudng 1a 5 loai:

- Dung dich dinh dutimg “tinh”, nghia 12 hoan todn khong thay d6i trong qué trinh
trdng cdy hoic chi thay dbi theo khoang thdi gian nhét dinh,

- Dung dich dong chay, nghia 12 Juén ludn cé sy thay di dung dich dinh dudng
(dung dich dinh dudng “déng”).

- Dung dich dinh duéng v tring, nghia 13 dung dich duoc kht tring bing cich hip
vO tring dé nudi cdy (duoc sit dung trong nudi céy mb- in vitro).

- Trong cy trong khong khi (khi canh) ¢6 phun vao ré dung dich dinh dudng theo
chu k¥ nhét dinh,

- Trdng cdy trong che gia thé (cat, sbi, trdu hun, xo dira,...) ¢6 twéi dung dich dinh
dudng.

Chn nhé ring, céc phuong phép trdng cdy trong dung dich dinh duﬁ’hg cin c6 hai
yéu th quan trong 13 sy thay dbi dung dich va sy théng khi. Do vy, cac dung dich dinh
dudng c6 thé xép 1am hai loai: d6 13 loai “tinh” khong théng khi va loai “dong” ¢6
théng khi. Néu theo tidu chufin chinh dé phin logi dung dich dinh dudng thi Schropp
chia dung dich dinh dudng ra 5 loai trén hop 1y hon.

Thy theo muc dich, yéu cu cta céng viéc trdng cdy ma phuong phap trdng cdy
trong dung dich cin phai gidi quyét cc vin 48 sau day:

- Cung cép mét lugng dung dlch c4c nguyén t& khoang nhét dinh véi ham heong cb
dinh cla céc ion khodng.

- Tao duge cac didu kién kiém tra, diéu chinh dung dich trong suot qué trinh sinh
trudng, phat trién ctia cdy.

- C6 didu kién so sanh duoc ndng @6 ciia cac ion khéc nhau trong dung dich dinh
dubng.

- Theo d6i va dénh gia thuong xuyen duge hé thong r& ciia cay.

T nhitng yéu ciu cén thiét cia phuong phap trdng cy trong dung dich ma eho dén
nay ngudi ta d4 dura ra nhidu hé théng thuy canh khac nhau duge trinh bay dudi day.
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3. Phén logi cdc hé théng thuy canh

Dua vao diic diém sir dung dung dich dinh dudng, 6 thé chia thanh 2 kidu hé théng
thuy canh chinh nhr sau:

a) Hé thng thuy canh tink:

Day 14 loai hé théng thuy canh ma trong qué trinh sit dung dé trbng cdy, dung dich
dinh dudng khéng chuyén ¢6ng. Hé thong ndy cé nhuge diém 13 thudmg thiu oxy trong
dung dich va pH dung dich dinh dudng dé bi axit (chua).

b} He théng thuy canh dong:

Péy 13 hé théng thity canh ma trong qud trinh trdng cdy, dung dich dinh dudng c6
chuyén déng nén chi phi cao, nhimg dung dich dinh dudng khong thiéu oxy. Hé théng
thuy canh ddng dwgce chia 1am 2 loai:

- Hé théng thuy canh m&; Nhimg hé théng thuy canh ma trong d6 dung dich dinh
dudmg khong ¢6 s tudn hodn tr& lai nén gy ling phi dung dich. Tuy nhién, hé théng
ndy khong phai dAu tu hé théng bom dé bom dung dich dinh dudng tudn hoan trd lai.

- Hé théng thuy canh kin: Nhimg hé thong thuy canh dong ma trong d6 dung dich
dinh dutmg c6 sy tuln hoan tr& lai nhd mot hé théng bom it dung dich dinh dubng &
bé chira thip dua 1&n hé théng mang trdng cay. Nhur vy, hé théng nay chi phi ban diu
cao nhung tiét kiém dwrge dung dich dinh dudng.

Sau day chiing ta di chi tiét hon vao cic phuong phép trdng ciy trong dung dich
dinh dudng d3 dugc nghién ctru va 4p dung trén thé gidi.

o Trong cdy trong mebce sdu (hé thong ciia Gericke)

Déy 1a phwong phap trdng cdy khong dung dit ddu tién duge dua vao sin xuidt do
Gericke (1930) d& xuét va d& duoc trién khai ¢ Tram nghién ciru néng nghiép bang
California (M$). Dgc didm chinh ca phwong phip trdng nay 13 r& cdy hoan toan hay
mét phin dirge nhing trong dung dich dinh dutng. Dung dich dinh dudng néy c6 thé &
trang thai tinh hojic tuin hodn lién tyc, €0 lcrp o4t ngiin 4nh sdng khéng chidu vao ré.
Cay dugce gitt trén lugi dit trén m.ot méng gb. Trén thuc té thir nghiém thi phuong phap
trdng cdy ndy chira hoan thién do oxy trong dung dich dinh duéng khong ddy do. B

o Trong cdy thuy canh ndi (hé thong hydroponic néi)

E)a,y 12 mot da:ng tréng cay trong nude, trong d6 cdy duge d¢ nim tren mé, _dung
dich bing nhitng bé vat lidu chét déo (polystyrens xop) Cay trong trdi ndi tten b tha
trén dung dich hdi luu duoc sue khi tao thanh m.ot dong bé di chuyén trén m{mg._ He
théng hydroponic ni nay chit yéu duge dimg dé trdng rau &n 14 nhr xa lach, rau mubng,
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rau cdi,... va cling ¢é thé tréng cly &n qud, cfy hoa ¢d thén thép, bui nhw déu {8y, hoa
ddng tidn,... Tréng cdy theo phuong phép nay, ning suft c6 thé khéng tang so véi trdng
ngoai dit, nhung niing sufit ting theo don vi dién tich bing c4ch ting mét 49 trdng,

e Trong cdv trong medc sdu ¢ tudn hodm

Day la phuong phép tréng cy tién tién trong nude sdu da gial quyét dm;rc: van dé
ma hé théng Gericke vép phai. Hé théng cia Kyowa Hydropomca 14 hé théng nira su,
trong hé thdng ndy thi dung dich dinh dudng duoc bo*'m tir bé chira qua may hoa khing
khi rdi chay vao trong luong trdng, tir ddy chay xuong mit dudi luong va qua Sng tran
chdy vao bé chita. Cac lubng dugc 1p dit tix cac thm dap khudn bing chét déo cimg, ré
cly dam qua 16 & @4y va 2 bén chén con bing chit déo dat trén ndp lnéng. Nhit Ban 14
nude dp dung nhidu phuong phép ndy dé san xuét ca chua, dua, xa lach va céc loai rau
an 14, dn qua khic.

+ Hé théng M khéng sir dung bé chira dung dich ciing 13 mét dang cita phuong
phép trdng cy trong nude sdu ¢ tudn hodn, Dung dich dinh duéng dugc din ra bing
mét bom tudn hoan chay qua méay hoa khéng kh rdi dua trd lai vao lubng qua nhitng 15
nhé nim & doc d4y lubng

+ Mot dang khac cua phrong phap trong cdy trong nuGe sau c6 tudn hoan 1a hé
théng EinGedi (Soffer va Levmgcr 1980) dura ra d& khic phyc nhiing han ché do tiép
nuée va canh tac. O hé théng nay, 1& cly hoan toan chim trong dung dich dinh duong
su duorc liu chuyén khong khi lién tuc. B sfu cua. dung dich duge khéng ché bing
mot éng chay hoan tran didu chinh dwoc theo yéu chu cita mdi loai canh tac va timg giai
doan sinh trudng cia cdy. Céch tiép dung dich theo kidu phun dwdi 4p sudt, tao thanh
swong mi trén dung dich dang chay. D6 thong khi cta hé thdng ndy rit t6t nén cdy
trdng sioh trudng, phat trién t5t, diic biét cho két qua 1y twong dbi véi canh gidm 44 tao
ré bét dinh.

+ H¢ théng KoMiZoMo 13 mot dang ¢ dién cna phuong phap trdng cy trong nude
sdu tuan hoan, lubng thuy canh (hydroponic) v6i hai thanh bé tong va 16t polythene. Dung
dich dinh dur(mg cung duge tiép nhd méy bom tir be chita qua m4y hoa khdng khi rdi
chay vao lubng trong, sau d6 chay vao bé chita qua dng tran.

o Trong cdy bing k thudt mang mong dinh dudng

K# thuit mang méng dinh dudng goi 1a NFT (Nutrient Film Technique) 13 mot hé
théng mdi trdng cy trong dung dich, c6 d¥c trung chi ding mdt dong dung dich rbt
ndng ¢6 2 tac dung: thir nhét 12 nhitng cdy non & trong chéu wom cé thd dimg trong
mé.ng va ré cdy nhanh chéng moc vio trong dung dich; th hai 1a ty 1€ cao giita dién tich
bé mat dbi v6i khdi lugng dung dich nén cho phép ‘thong khi tbt. Do chi dung mot lé’p
dung dlch ndng nen k_hong cén dén nhimg Euong irbng sdu va niing; vi thé d8 thay dbi
chch xép dit khi cln thiét vA gidm chi phi sin xuét.
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Ong dung dich
vho ludng

«Ong lua chuyén

Ong himg”

Hink 1.3. Nhitng nét co ban cia mot hé théng mang mong dinh du’ﬁrng (NFT ).
Dung dich dinh dudng duge bom dén dAu cao nhét cia mang 161 chay xubng
dhu thip theo mét dong ndng trude khi tré vé bé himg

Nhiing dic didm co ban ciia hé théng NFT:
+ Mot bé hiing chira dung dich dinh dutng.
+ Mot may bom tiép dung dich dinh dudng.
+ Nhiing méng song song trong d6 co trdng céy.

+ Mot bng hu‘ng (hdi hwu) & c4c mang thai dung dich vao d6 va din dung dich v&
bé himg,

+ B phén theo d&i va kidm tra ndng 85 chét dinh dudng, pH va miic nude cha
dung dich dinh dudng @ kip thoi didu chinh ching cho pha hop.

Mot wu didm ndi bat ctia k¢ thust mang méng dinh dudng (NFT) 1a cho phép didu
chinh lwgng nito’ phit hop trong dung dich dinh dudng @& ham luong nitrat (NO5) trong
rau khong vugt qué mire cho phép.

Cac nudc Anh, Bi Ha Lan,... 4p dung hé théng NFT dé san xuft x2 lach, ca chua,

dau tay,... © vuong quée Anh ngudi ta d4 trdng hoa clic theo phrong phép NFT tir nﬁm
1975 d&én nay.

Ngay nay, cdc hé thong trdng cdy trong dung dich tién tién d& duoe vi tinh hod, tu
déng hod hoan toin ¢ didu chinh d6 pH, dd din dién (EC); do va dzéu chinh n6'
dung dich dinh dutng, d théng khi cling nhy cung chp oxy cho ré cliy. Céc hé thé .-:
trdng cay nay ph%.n 16m duge 4p dung @& san xudt san phdm an todn & cde nude cb nen-f_
kinh t& phét trién va cong nghiép hién dai, L

R rang 1 cée h@ thong trdng cdy trong dung dich tudn hoan rdt phec tap v :
trién khai vao san xuft @i véi cdc nude kém phét trifn ciing nhw cic nuée &ang phat
trién do déu tw qué cao cho hé théng bom tudin hoan dung dich @8 dam béo oxY chord
cdy, chin.h pH va ham lwong céc chit dinh dudng trong dung dich. Mot vén de nfta 13
khi tréng cly trong dong chdy tufin hodn, bénh lay lan tir c8y ndy sang cﬁy khéc rht
nhanh khi trong hé théng xuit hién m6t cy bj bénh.
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Vhn db kho khan 16n nhét ciia k§ thust tdng céy trong dung dich ma né anh hudng
16m dén sy trién khai dai trd Ak shn xuAt rau an todn 12 dung dich dinh dufng lubn phéi
didu chinh pH cho phi hop, phai syc ki ¢t cung cp oxy cho £& va cho dung dich chay
lign tuc. VAn a8 ndy da duoc khilc phye & hé théng trdng cly trong dung dich don gidn
vA tao ra dugc dung dich dinh dubng ¢6 tac dyng nhu kidu dung dich dém git dwoc pH
&n dinh, d6 13 hé théng trdng cdy trong dung dich khong tudn hoan ctia Trung tAm

nghién clu va phét trién rau chu A (AVRDC).
o H ithéng trong cdy trong dung dich khong tudn hoém cia AVRDC

Sau nhidu nim nghién cis, AVRDC dé 43 xubt mot hé théng tedng ciy trong dung
dich khong tudin hodn rét hidu qua, don gidn va d& trién khai & moi quy mé (hd gia dinh,
co s& s3n xudt 16n...).

Hé théng trbng cdy trong dung dich khéng tudn hodn clia AVRDC duge coi 13 hé
théng 151 tu hién nay, duge ép dung vio thire t& san xudt & nhidu nudc trén thé gidi
trong 46 ¢6 Viét Nam. H¢ théng nay bao ghim:

+ Thimg chita dung dich dinh dubng (hép xbp bing pdlystyrene) ¢d kich ¢ xac
dinh cho rau #n 14 va rau 3n qua.
+ Ro bing nhua (¢6 nhidu 16 xung quanh o) dé dung gi4 thé trdng cdy, gico hat.

Theo nhidu nghién cfr ciia AVRDC, gié thé tréu hun 14 tbt nhét nhung c6 thé dung
vht lidu khac nhu: mAu thira ctia ¢ong nghiép dét va may mic, gach vun, béc bbng, d4
cudi, %0 dira,... Chc gia thé nay c6 thé sir dyng lai nhicu 13n néu mdi dot trdng cy chura

bidu hién nhifm khuan, bénk. Cén rira sach ro va gid the sau mbi 1An trdng cay.
+ Trén nép hop xép dugce duc céac 15 @8 datro trdng cdy.
Theo Hideo IMai vi David Midmore (t4c gid cia hé théng) thi:

- Nhiét 46 dung dich dinh dudng 28°C 12 djc trung cho hé théng thuy canh cia
AVRDC, sit dung hop x5p polystyrene thich hop cho 1& cay sinh trudng.

- Mire dung dich trong hdp x5p phai dam bo 40 sau 15- 20 em trong sudt qué trinh
sinh trudng, phat trién cia cdy (néu thip hon 15cm thi khdng ¢6 chd hinh thanh 1& khi -
phin r& & khodng khong @& hit oxy).

- Khdng cin syc khi ¢ cung cfp oxy cho 18 ciy.

- Nu6c st dung cho hé théng hydroponic ciia AVRDC phii ¢6 chit hwong cao.
Nudc thai, nuée chét lugng kém 1am gidm ning sufit rau.

- Mt d6 trdng nén cao hon 10- 20% so vdi trbng ngoai dbng.

Hé thdng thuy canh ctia AVRDC c6 nhitng dic diém saw:

+ Dung dich dinh dudng phd hop cho hiu hét cc loai cdy trdng, dic biét 12 rau. pH
et dung dich dinh dudng én dinh.

90



+ C6 khodng cach thich hop gilta mit nude va gbc ¢y tao didu kién cho mot phén
& nim lo Ning trong khong khi, phén t& con lai nhimg trong dung dich &8 it nuGe va
dinh dudng. Do vy, cly sinh trudng 14t ma khong cén sue khi.

+ Hop xbp kin dung dung dich dinh dudng c6 the dung cach nhiét 1am nhiét 46
trong dung dich tuong abi n dinh, 4m vé mla dong va mat v& miia hé; va tranh Anh
sAng cho b6 18, 1ao didu kién thugn lgi cho sy sinh trudng, phat trién cha cly.

+ Hop gon nhe, d& di chuy?n khi cin trinh mua gi6 bio,... don gian d& 1am, 3¢ bt
clz ch® nao nhy hinh lang, ban cOng, sén thugng, ...

Hé théng chy trdng trong dung dich khong tuAn hoan cai tién cia AVRDC duge thé
hién & md hinh dudi diy:

Hinh 2.3. Hé théng trbng ciy trong dung djch ciia Trung tAm nghién clru
v phét trién rau chdu A (AVRDC)

s Hg thing tréng céy thuy canh pho bién

.Co :tﬁé'f-ﬂ phuong phép trdng cdy trong dung dich khong tuln hoan cﬁa.AV
don gian, 4 1am va hiéu qua. Nhung trén thye t6 chiing ta cdn c6 thé sir dung nhimg
Tiéu dyng trong dung dich hét ste don gidn vA da dang 8 trdng céy nhu thi
chau nhya, chau sit cho dén 18p 6t6, thi nilon, ong tre,... a8 dyng dung dich. Gi
chy c6 thé 1a cét, trhu hun, vun than dé, xo dira, mim cua,... Nhin chung cie
trdng cly cia k¥ thudt trdng cdy theo hé théng thuy canh phd bién 1é tidn
khﬁngphaumua, K¢ thust trdng ¢4y ndy nhiéu nim qua dugc phd bién 160 4c

nuée chiu M, khu vy Nam A dé va dang cho mdt ngudn rau an todn déng k& cavé b

heong ciing nhu phong phii v& chimg logi d€ ti cung chp tai chd cho cac gia dinh vi nhu
chu x3 hoi duge Té chiic FAO rht khuyén khich phét trién. .
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IV. TRONG CAY TREN GIA THE CO TUGI DUNG DICH DINH DUGNG

V&i cée phuong phép irdng cdy trong dung dich néi trén, 1€ c8y c6 thé hodn todn
ném trong dung dich dinh dudng, mbt phin ndm trong dung dich dinh dubdng va mét
pha,n lo Wmg trong khong khi hay todn b6 x€ c4y lo ling trong khéng khi (trdng céy
bing k¥ thudt man swong dinh dudng - aeropomc) Nhw véy, céc k:? thuét trdng cy nay
d4 hoan todn loai bé duge méi trudng dét, Chimg ta cén ¢o thé trbng cdy trén cdc gié thé
tr(r, cimg kbéng phai 1a dit abw ct, s6i, d4, vun than, trin hun, xo dim, hay phdi trdn
tréun hun + xo diva, xo dia + vun ‘than,, . Céc gia thé ndy dugc dung trong céc loai chén,
thimng x6p bing polystyrene, mang gb hay méng bing b&téng, tii nilon,...

Tréng cdy trén gid thé 13 ky thust trbng céy khéng dimg dét, céy duge trong trye
tiép trén céc gid thé hitu co hay gid thé tro cimg 6 tudi dung dich dinh dudng.

N vgy gi4 thé 13 mdi trudng rén cho ré cay dam vao ma khbng phai 1a dht. C6 rit
nhiéu gi4 thé khic nhav nhung theo FAQ c6 thé xép céc gia thé vao hai loai: gid thé him
co ty nhidn va gid thé v co (gia thé tro cimg).

Hinh 3.3. Dau t3y trdng thuy canh Hink 4.3, Dau t8y trbng thuy canh
tai mot ndng hd & Nhét Ban tai Pai hoc Ndéng nghiép I Ha N6i

Hinh 5.3. Ca chua gibng VR2 Hink 6.3. Bdn chita khay nbi trong thuy
trbng thuy canh canh ¢y gifng thudc 14 tai Viét Nam
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Hinh 7.3. Rau cai trén bé ndi
irbng tai Kien An (Hai Phong)

1. Trong edy trén gid thé hitu co' tw nhitn
a) Than bin.

Than bim 1a gid thé hitu co rht t6t dbi voi cdy trbng va thudmg duge su dung véi hé
théng trdng cly trong thi (tuy theo cy trong va thi to hay nhd ma trong sb cay trong tii,
¢6 thé 2 - 3 cay). Gi4 thanh cia glé thé nay khé cao nhung sau moi vy, phol khd than
bun, 1am vyn va khir triing ta lai tiép tyc sir dt,mg & trbng ciy duoc.

b) Mim cua:

Min cua 12 phé phdm trong sén xuft ché bién g6, ding 1am gis thé hita co 6 kha
‘niing gitr 4m t&t. Néu min cua trdn thém cét dé trdng cay s& tbt hon 14 dﬁng riéng miin
cira boi hdn hop phéi trdn nay phén bé d6 am 6t hon. Tuy nhién, cac loai go khéc nhau
¢6 sdn phim min cwa khic nhau va khdng phai sdn phdm min cwa cia loai gb nao cling
thich hgp nhu nhau dbi véi cdy trdng. C6 loai mim cua ddc v6i cdy, dic bidt khéng st
dung mim cua tir g8 ds ngém, tAm thudc bao quan. O nhidu nwde trén thé gidi, mun cua
duge st dung rong rai dé trdng ca chua, dua chudt, xa léch va cac loai rau #n 14, &n qua
khéc.

c) Vo cdy:

Vé cay tuoi, kho hodic v6 ciy da 4 déu duoc st dung 13m gid thé dé trbng cay Vo
cly ciing chira cdc chét doc, tuy & mic do khac nhaun tuy theo ting loai céy, cac chat
doc nady s& can trd sy sinh truéng, phét trién cia cdy trong va lam gidm nang suft, V(’) .
cly tuoi c6 chira tanin va gift 4m kém nén thdi gian ¢du 2 - 3 tuﬁn) cay sith tm(’mg
kém, sau d6 sinh trudng vé phit trién t8t do tanin 42 phén huy. C6 thé 14y than bin lé;ng
tir nude thai nha méy gify dﬁ X Iy de lam gia thé. Nhu viy s& ¢6 1oi cho moi 'tru’émg,
cho ¢y va ¢d cho nhd may g1ay

d) Xo dira.

Xo dira duge 14y ti v qua diva, nghidn nhé, dong thanh banh dé kho. Khi sit dung
cin nghm nude, xo dira 1 gia thé c6 kha ning gift nuée tdt nhung né d& gy tng cho
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mdt 86 logi cdy trdng. Xo dita ¢ thé sir dung trong hé théng frng thanh lubng holc fam
git thé trdng thuy canh trong hé théng tinh. ..

¢) Trdiu hun:

TrAu hun 13 manh v& Ha (sau khi d8 14y gao) dem chit déng va hun dén mdt nhiét
@0 ma c6 thé diét hét mAm méng bénh, vé triu ¢4 den nhung chira thinh tro. Tréu hun I3
gis thé hit co, thodt nude tht, thich hop v6i nhidu loai ciy trdng. Trong trén hun chira
mdt hegng 16m kali ¢6 tinh kidm, ¢6 thé thi st dung. TrAu hun 12 logi phé phm rit phd
bidn trong ndng nghiép, sin ¢6 & Viét Nam. Ciing nhwr xo dira, st dung trin hun 1am gia
thé tdng cly mang lai hiu qua kinh & cao va c6 thé t4i sit dung trong hé théng tréng
thanh ludng, gid thé trong hé théng trbng thuy canh tinh,...

Hinh 8.3. Sup lo va ca chua trdng trén gia thé trdu hun twéi dung dich dinh dudng
theo phuong phap nho giot tai Trudng Pai hoc Nong nghiép T Ha N6i.

2. Tring cdy trén gis thé tro cimg
a) Cat, soi:

Day 12 loai gi4 thé tro dién hinh va thudng dugc sit dung trong cdc hé théng mo.
Trdng cdy trén gi thé cat ¢6 loi 12 d& tim kiém, ré tidn nhung phai thanh tring khi sit
dung. Ngoai c4t tbn tai & dang hat, néu hat cang nho thi cat cing min do 46 tiéu mrde
cang khoé, @6 thodng khi cang thip nén cly sinh trudng kém. Ding cét ¢6 @ hat 16n tir
0,! mm - 2,0 mm va s6i ¢6 48 16n tir 1 cm - 5 cm, duge riva-sach, khir tring, sy hay
phoi kho rdi dua vo cée chiu, thimg xbp hotic 16n lubng, v.v... 48 trbng cdy.

b) Perlite:

Perlite 13 dn xudt ciia ndi d4 lia chira silic, & nhiét 46 1000°C. Perlite tiéu mrée,
thdng thoéng tdt va ¢6 tinh dn dinh v& tinh chit vat 1y, tinh tro hoa hoc v6i hiu hét céc
myc dich s dung. Perlite ¢6 chira 76,9 % nhom (Al), do mdt phin Al ndy gidi phong ra
ngodi lam gidm 46 pH (#8y cling 12 nhuge diém chinh cha perlite) nén ngudi ta thudmg
sir dung perlite cling véi céc gif thé khée.
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Hinh 9.3. Ca chua trdng trén gis thé Perlite tusi dung d;ch dinh dudng
theo phwong phép nhé giot tai Kién An (Hai Phong)

¢) Gid thé hitu co téng hop:

Pay 14 nhitng chit liéu hira co nhan tao, ¢6 tinh tro hod hoc dbi véi phin 16 céc
myc dich six dung nhir polystyrene x8p, bot ureaformaldehyt, pe'yurethane Dic biét
céc chit bot c6 gbe phenol & daiig hat duge nhiéu ngudi quan tim dé trdng cy trong
t0i. Loai gi4 thé nay duoc sir dung trong nhidu loai rau #n 14, rau in qua nhu ca chua,
dua chudt, 6t, rau cdi ... cho ning suft cao nhung hidu qua khéng cao do gid thanh dit.

Ngoai ra ngudi ta con dung gi4 thé vermiculite 13 mét loai magze nhdm silicat
- nglm nude duéi dang tinh thé det. Dudi tac dung ciia nhiét, gid thé nay nd ra, tach
thanh 14 va tré thanh vit ligu nh@, khi d6 n6 6 tinh kidm (do c6 d4 véi magi¢ trong
quiing nguyén thuy), giff nude tét.

Trdng cdy trén gla thé hﬁ'u co hay gla thé tro cu‘ng, c6 thé tudi true tiép dung dich
dinh dutmg vao gi thé véi sé luong nhét dinh bang k¥ thust tuéi mua nhén tao hodc
nho giot.

3. Dung djch dinh dwéng

Dung dich dinh dutng 12 hén hop cdc mubi khoang vi cdc chét hitu co hoa tan
trong nude. Cac cly xanh ¢6 khé ning quang hop thi dung d;ch. dinh duﬁng cén thiét
cho sw sinh truéng va phat trién binh thudng cua cdy chi cin cdc nguyén t6 khoéng
(nguyén t6 da luong va vi luong).

Dung dich dinh duéng gdm tt ¢4 cac nguyén 8 da lugng va vi lugng goi Ia dung
dich dinh dwidng ddy di. Dung dich dinh dudng thiéu mot nguyén t6 ndo d6 gqn lé. dung
dich dinh dudng khéng ddy di.

Dung dich dinh dudng diu tién ¢é trbng edy do nha sinh Iy thye vét Kiop sé.n xuét
vao gifta thé ky 19 (goi 12 dung dich Knop). Loai dung dich ndy ¢6 thanh phén rét do‘n
gian chi gbm 6 loai mubi vb co, trong @6 chira cae nguyén 16 vi huong,



Sau d6, hing loat cdc dung dich dinh dubmng dé nubi trdng cdy ra ddi tir dung dich
don gidn nhit nhy dung dich Hoagland- Arnon chi gdm 4 hop chit mubi v6 co cho dén
nhitng dung dich phie tap gbm hing loat mudi v6 co khac nhau nhur dung dich ctia
Arnon, iz Sinsadze, cha Olsen,. .. '

Ngay nay ngudi ta d8 s dung rit nhidu loai dung dich khée nhau, tuy theo timg
loai cdy m% st dung dung dich cho thich hgp. Tuy nhién mdi dung dich dioh dudng
trdng cdy thi cic mudi khodng déu duge lya chon sao cho ¢6 mét ty 1¢ thich hop gita
cac nguyén b trong dung dich va trénh duoc hién twong dbi khéng ion. Thi ¢4 cac dung
dich d&u c6 mdt ndng @6 nhit dinh theo % holc thee mol hay g/lit va mg/lit,

a) Mt 56 hén hop dinh dutng phé bién dé irong cdy

+ Dung dich Kndp:
Ca{NOy); ngém nude 1g/lit KLl 0,125 g/lit
KH,P04 0,25g/1 FeCl; 1% (3 -4 giot).
MgS04 0,25g/1
KNG, 0,25g/1

pH: 6-7. Tréng céc loai rau #n 14,

Dung dich Kndp cfing ¢6 thé pha don gién bing céch pha trdn nhimg dung dich cia
che mudi dinh dudng riéng biét duoc pha ché tir trude:

Ca(N03),.4H0 1% - 8mg/l

KH,P, 5% - 4mg/i

KNO; 10% - 2mg/i

MgS04.75,0 1% - 2mg/i

XCl 10% - 1mg/l

Kitrat sht 0,8% - 5mg/l

+ Dung cﬁck Alten:

Ca(N03); khdng ngm nuwde  0,492g/1 K180, - 0,523g/1
Ca(H,P04) khong ngm nuwée 0,117g/1 CaS0, 2H,0 0,861/l
MgS04.7H,0 0,123g/! FeS0,.7H,0 0,139g/1
Fea(S04)3 0,120g/1

pH: 6 - 7,2, Trbng ngd va céc cly khac.
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+ Dung dich FAQ:

Da lugng Vi hogng
KNG, 0,281g/1 MnS04.4H,0 0,0025g/1
Mg80, 0,498g/1 H3B; 0,0025g/1.
Ca(NOy ), 4H,0 1,074/ ZnS04 0,005g/1
KH,P04 0,135g/1 CuS04.5H,0 0,0008g/1
KOH 0,023g/t NayMoe . H,0 0,0012g/t
K504 0,254p/1
Fe- EDTA 0,010g/1
pH: 7- 7,4. Trdng c4c loai rau in 12 va rau &n qua.

+ Dung dich Steiner:
KNO, - 0,281g/1 K250, 0,225g/1
Ca(NO3)4H,0  1,074g/1 KOH 0,023g/1
MgS04 0,498¢/1 Fe 0,025¢/1
KH,P0, 0,135g/1 Vi lwong khée 0,005g/1

+ Dung dich Ginne: '
KNO; - 0,0368g/1 NFL)S0; - 0,064g/1
NaNOs - 0,0512g/1 MgSO0L7H,0 - 025/
(NFL),HPO; - 0,25g/1 KCl - 0,25g/1
Fe3(P0,).4H,0 - 0,25¢/1 FeCls; dung dich 5% 3 giot

+ Dung dich Mitrelich:
Ca(N03), khong ngém nudec  0,80g/1 NaCl - 0,02g/1
hay Ca(N0Os5),.4H,0 1,15g/1 KH,P0,4 - 0,17g/1
KNGO, 0,30g/1 MgS04.7H0 - 0,20g/1
NH4NO; . 0,08g/1

+ Dung dich Onxen:
KNO; - 149 mg/l H3;BO; - 04 mgh -
Ca(N0s), - 168 mg/l ZnS0,.7H,0 - - 0,2 mg/l
KHPO; -  23mgl CuS0,7H0 - Olmgd
MgS0,.7H;0 - 101 mg/l (NH,Mo0, - 0,05mgh
MnSO0.4H,0 - 0.4 mgl Fexitat1% -  Sgiot
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+ Dung dich Crone:

Cas(P0s); - 0,25 g/l CaS04.2F,0 - 0,50 g/t
Fe3(P04)2.2H,0 - 0,25 g/l MgS04.7H,0 - 0,50 g/l
KNO; . 1,00 g/l ’

HBn hop chita cae mudi khé tan, duy i sy thay d6i tir tix ciia dung dich dinh dudng.
Do @6 khi b6n vio ¢4t dung dich nay cn trn cdn thén.

+ Dung djch Richtera:
Ca(N03); khdng ngdm nwée - 0,50 g/l KH,P04 - 0,20 g/1
hay Ca(NO3),.4H,0 - 0,72 g/ FeS04.4H0 - 0,04 g/l
KNGO, - 0,20 g/t MgS804.7TH,0 - 0,25 g/l
+ Dung dich Sac:
KNO; - 1,00 g/t CaS04.2H0 - 0,50 g/t
Cay(POq4) - 0,50 g/t Mg80,4.7Hx0 - 0,50 g/l
FeCl.; 5% dung dich 1 giot NaCl - 0,50 g/l
+ Dung dich Pfefe (Pfeffere):
Ca(N03) khong ngdm nude - 1,33 g/l MgS04.7HL0 - 0,33 g/l
hay Ca(N03).4H,0 - 1,92 g/l KH,P04 - 0,33 g/l
KNO;, - 0,33 gl
KCl - 0,16 g/l
FeClL; 5% dung dich - 1 giot
+ Dung dich Hoagland - Arnon:
Dung dijch 1:
Ca(NO0;), khong ngém nudc - 0,82045 g/l KH,PO4 - 0,13609 g/1
KNO; - 0,50555g/1 MgS0s7H0 - 0,24076 g/l
Dung dich 2: '
Ca(N03), khdong ngdm nuée - 0,65636 g/l MgS04.7H0 - (,24076 g/l
KNG, - 0,60666 g/l NHHPO, - 0,11503 g/l
+ Dung dich Moliel:
(NH, ) HPQ4 - 0,80 g/l CaS04.2H,0 - 0,40 g/l
KH,P0, 040! MgS0LTH0 - 040l
FeS04.7H20 - 0,08 g/l )
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B) Dung dich nguyén 6 vi luong déi v6i nhitng hén hop dinh dutng phé bién:
+ Dung dich “A — Z” theo Hoabland:

H;BO, - lig Co(NO3),. 6H,0 - ig
MnCL;.4H,0 - Tg Ti0, - lg
CuS04.5H0 - lg LiCl - 0,5g
ZnS0, - g SnCLZH,0 - 0,5g
ALy(S04)s . lg Ki - 0,5g
NiS04.6H,0 - ig KBr - 0,5g

Luong mudi trén pha tan trong 18 lit nude. Cho thém 1 - 1,5 ml dung dich vao 1 lit
hén hep dinh dudng phd bién.

+ Dung dich Bertlo:
Fex(80); -  500mg!l  ZnS0s - 100 mg/l
MnS0, - 20mgl  CuSO - 50mg/
KI - 05mgl  BeSo - 100 mg/l
NiCL, . 50mgl H;B0, - S0mg/
CoCL, - 50mgl H,S0, - S0mgl
TiS0 - 200mg/l

Cho 1 giot dung dich ndy vao 1 lit dung dich dinh dudng khéng chira nguyén t6
vi lugng.

+ Dung djch Braunera - Bukach:

MnCL;.4H,0 - 350 mg/1 Co(NOs)2 - 50 mg/1
H,B0;3 . 500mgl  Ti0; - 50mgl
ZnS04.7H,0 - 50 mg/l LiCl - 25 mg/l
CuS04.5H,0 - 50 mg/l KBr - 25 mg/1
ALa(S0,)3.18H,0. - 50 mg/l K1 - 25 mg/l
NiS04.7H,0 -"50 mg/l SnCL,.2H,0 - 25 mg/l

Cho 1 m! dung dich nay'vap 1 lit dung dich dinh dudmg phd bién.

Trdng cdy theo phwrong thirc thuy canh cin luu ¥ ring, cdy hip thy Fe qua' iy
thude khong nhung vao pH ctia dung dich ma con phy thude vao dang Fe dua vio dung
dich. Do d6 trong ey trong dung dich thudng bj bgnh thiéu Fe mic db luong Fe trong
dung dich dy du véi pH thich hop. Néu ta sir dung phirc hé Fe ¢6 tén EDTA- (etylen -
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diamin - tetraoctan). Ion Fe gidi phong t hop chét Fe - EDTA trong dung dich duge chy
sty dung rét t6t trong subt qué trinh trdng & dai pH twong dbi rong. Thong thudng ngudi ta
dua vao dung dich tir 5 -10 mg Fe- EDTA /lit, néu cho vao dung dich lxgng cao hon ciy
s& bi ngd dic Fe.

Su sinh truémg, phat tridn va tao ning suit coa chy phu thudc nhidu vao pH dung
dich nuéi cy. Mot trong nhitng khé khin cho su phét frién thuy canh réng i 13 pH
dung dich dinh duding phai duge didu chinh cho phit hop déi véi yéu clu cta timg loai
¢y, chiing ¢6 kha niing hét cation va anion tir cée mudi dinh dudmg “kiém sinh Iy * va
“chua sinh 1y khac nhau. Dinh duéng cation hay anion déu gy anh hudng 15 dén pH
dung dich. Dinh duéng cation ¢é nhidu H duoc vén chuyén tir méi trudng bén ngoai
vio € bao chét ctia té blo cly lam ting pH dung dich dinh dutmg. Dinh dudng anion
lam giam pH dung dich do hoat dong clia ATPaza ddy H' ra dung dich bén ngoai. Vi
viy, trong qué trinh sinh tradmg, phét trién cta cly, pH dung dich nudi cdy khéng dn
dinh ma ¢6 su bién @i tuy theo nhu cdu dinh dusng khoang ciia cdy,

Tuy nhién, nhitng nim gin ddy ngudi ta d nghién ciru va dua ra nhidu dung dich
dinh dudng trdng ciy khong ding dit cho nhidu loai cdy nhu dung dich FAQ, AVRDC,
v.v... e6 su thay d8i pH khong nhidu trong qué trinh sinh trudng, phat trién cia cdy
ludn & khodng pH thich hop (6,0 - 7,2) ma khéng cin didu chinh pH.

EC (Electrical conductivity) 12 sé do ctia phin mudi hoa tan trong dung dich dinh
dudng thuy canh, EC 13 mét nhin t§ din dién (Conductivity factor). Gi4 tri ctia EC cho
biét chi sd cuia chét dinh dudng c6 mit trong dung dich ma chung b hip thu bdi 8 cay.
Do d6 khi biét dugce chi s6 EC cia dung dich dinh dubng ciing rét quan trong trong
cong nghé trdng cdy bing k¥ thuft thuy canh. Chi s§ EC phan 4nh cy trdng hut bao
nhiéu chit dinh dudng va tir d6 ta didu chinh EC (nghia 13 cung cép ddy du dinh dutng
khéng chi theo téng luong yéu cdu ma con cung clp thudmng xuyén) thich hgp cho cdy
trng sinh truong, phét trién thudn lgi nhit. Theo khuyén cdo cua nhimg nha chuyén
mdn thi gi4 trj EC thich hop cho héu hét cc loai cy trbng 13 0,5 mS/em - 2,5 mS/cm.

V. HE THONG KHi CANH (AEROPONICS)

Theo dinh nghia cia Steiner: Khi canh 13 hé 'théng ma ré ciy dugc dit trong moi
trudng bio hod v6i cac giot dinh dudng lién tuc hay gidn doan duéi dang suong mi hay
phun. John Hason (1980) m6 ta hé thdng aeroponics nhu sau: Cay duge trdng trong
nhitng 16 & cdc tAm polystyrene xbp hoic vét liéu khéac nhung r& ciy duoe treo lo mg
trong mdi trudmg khéng khi phia dwi tAm d8. Trong hop ¢6 hé théng phun mu, hdp
‘Auge che kin sao cho r& trong hdp & trong béng t5i va 1& cay lubn duogc gitt 4m bing
cach phun dinh ky 2 -3 phit 1 l&n (m0i 14n khodng 4 - 5 gidy). V&i hé théng nay khong
phai dimg gid thé tro, dinh dirdng duge phun true tidp vao 18, oxy (0,) duge cung clp
ddy dt. Tuy nhién, hé théng khi canh c6 han ché 1a céy khong duge khoé nhu trdng
biing cic phuong phép kbée, do ré ciy khéng co6 chd tua nén thudmng cudn rbi vao nhau
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va ¢6 it 1éng hit. Phwong phép trdng theo hé thdng khi canh cln ddu tr 16n va khé thire
hién duge trén nhitng logl cdy cé thoi gian sinh trudng dii ngay va o6 bb 78 I6n nhwr ca
chua, dua chudt...

Dung dich dinh dudng eung cép cho 1€ ¢y trdng theo phuong phép khi canh cin
ddy di céc chit dinh dubng, dic biét chn cc chét c6 nhidu ning luong, Vi dy: Phén
Supe Vegetable 11-2-7 13 logi phén chuyén ding cho cdy rau ¢6 iy &0 céc nguyén t6
da lugng, vi lugng, cée vitamin, enzim, axit amin va axit humic... cin thiét cho cy rau
sinh trudng, phét trién tdt va cho niing suft, chit luong cao.

Thanh phdn chii yéu ciia phén Super Vegetable bao gbm cdc nguyén 4 sau: Total
Nitrogen (N): 11,0%; Available phosphate (P,0s): 2,0%; Soluable potable (K30): 7,0%:
chc nguyén vi lwong Fe, Cu, Mn, Zn; cdc axit amin threonin, aspartic, ghitamic,
prolin, glycin, arginin, valine v axit humic: 7,8%; pH=6-7.

<

Hink 10.3. a- MO hinh hé théng khi canh (aeroponic).
b, ¢ - Ung dung kbf canh trong san xuét hoa, rau ...
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VL UU, NHUQC PIEM CUA KY THUAT TRONG CAY KHONG DUNG DAT

Theo ti lidu cia FAO thi tréng cdy khéng ding dét trong nghé 1im vudn ¢6 mot sb
wu didm va nhuoe didm sau:

1. U'n difm ciia ky thudt trdng ciy khong ding dit
a) Nhﬁ’nglim didm chung:
o Diéu chink dugc dung dich dinh duing cho cdy tréng

Dbi véi clly trong trong dat, viéc diéu chinh dinh duémg thich hop ciing nhu logi bo
nhitng nguyén t4 ¢6 hai cho ciy trbng 14 rAt khé khin, Nhung trdng c8y trong dung dich
hay trén gia thé tro, clmg c6 st dung dung dich dinh dudng, ta ¢6 thé chon dung dich dinh
dudng phi horp nhét cho timg loai cly trong, loai bo duge nhung thanh phan ¢d hai hay
anh hrong xdu den sy sinh trudng, phat trién cia cay Céc chit dinh dudng cin thiét cho
cay dugce cung cap kip thod, dac biét c6 kha niing kidm tra, didu chinh pH thich hQ"_p cho ré
cly hut mrdrc va hit khoang t6t nhit. Vi viy, 'trong clly trong dung dich 13 diéu kién ly -

' tuémg de cay smh tnrcmg, phat trién tbt, cho niing suét cao va sén phﬁ.m an todmn,

® Gzam bm‘ yeu cdi ve lao dong

_ Ky thuat trdng ciy trén dét phai tién hanh nhung cong viée thu(‘mg xuycn nhu lam
dat lam ¢d, x6i xdo,... con k¢ thudt trdng cay khong dung dAt thi loai bd hoan toan
nhitng cong vu::c trén, o

e De mm nude v
De tu(fn nirge la wu the chinh ctia k¥ thuft trdng cdy khong ding ddt so vdi cac

phuong thirc san xuét rau khac trén dét, Nude duge cung cép kip thii, diy du va ddng
d&u nhu phuong phap mang mong dinh dudng,...

® De thanh trung

Déi véi dat Vlec khu tmng, loai bd téc nhin gay b¢nh la. vo cung khé khin dbi vél
san xuAt néng nghmp Nhung trong céc hé thong trong 4 ;.khong dung &t thi viée khir
fring, lozu bo tac nhan gy hai cho cdy rit’don gidn; chi cin ria bing formaldehyd
lofing 1o tréng lai béng nwée sach hay thay céc ta.m polyihrene trong 1ong mang 13 bao

da:m an toan. . -
e Nang cao nan g suat cay tréng _
Do chi dén eri:i sodt duge cic chét dinh du(mg cdy trdng hip thu nén, thqo

AVRDC trong ciy . :'_ong dung dht cho ning suét cao vé. on dinh, so véi. trong cay en
dét té.ng i 25 500% chu yéu do tang vy (¢6 thé 1rdng duge lign tuc). ' b

b) Nhitng wu diém trong nhitng diéu kién dic biét:

o 0 nhu‘ng noi dét khong thich hop cho viée trdng ciy hay khéng c6 dAt nhr hai
dao, thanh phb, nh&i cao tAng & cdc khu chung cu thi phuong thire trdng cdy khong
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ding dét d3 tao ra kha ning san xut ran qua tai chd, cung cép ran qua tuoi, c6 chét
lugng cao.

Xe nhimg ving dit khd han thifu nuéc ngot thi trdng cdy khéng dung dét s& tiét
kiém duqc mdt lugng nude Ion do khéng b hién trong tiéu hao nwde & ving, 18 va bbc
hoi trén bé& mit do cac mang ‘i:rong cly khong ding dt déu dugc che phu (hoéc duge
dung trong hop xbp nbur he thong cai tién cta A‘VRDC) Bic biét di véi cac hé thong
kin - hdi hru dung djch thi trong cdy khong ding dat trd thamh rit wu th trong nhitng
noi phai khir min nude méi trng cdy dwoc.

2. Nhwge diém ciia trong ciy khong dung dit |
e Ddu 1w ban déu 1om, gid thanh cao

Chi phl cao 14 nhuge diém chmh ciia phirong thire tréng ciy khong dimg dit (chi
ph1 cho trang thiét bi nhu thing xdp, gid thé, nha Iw6i, bom, tudi tidu, bé chira,... ma
trdng cy trén dit khong phai chi phi). Vi vay gié thanh cao 13 do ddu tir ban dau 1ém
nén di can trd vige trién khai k¥ thuat thuy canh, dic biét d6i véi nhimg nuée nghéo va
thusn lgi trong viée trdng cdy trén dit.

o Yéu cdu trinh d¢ kjf thudt cao

" Pé 4p dung thanh cong phuong thire trbng cdy khong dung dht thi yéu clu nguorl
thye hién phai c6 sy hidu biét toan dién v8 sinh 1y cdy trdng, v& hod hoc ciing nhu vé ky
thuét trbng trot.

" e Doi hoi nguodn niede sach.

Theo D.J. Midmore, yéu ciu v& 46 min trong nude ding trong céc hé théng trdng
cdy khéng ding dét cAn nhd hon 2500 ppm. Do viy phai sir dung n’guon nurde dadm bao
nhimg tiéu chuln nhat dinh. Nhin chung st dung nude may, nude giéng dé trong cay
thuy canh 13 dat yéu céu. :

o Sy lan truyen bénh nhanh

~ Khi mim benh da xuht hién thi trong thoi gian rét ngén chung da lan truyen g toan
bo hé théng trdng thuy canh, dic biét cang nhanh hon véi cac hé thong kin hodc dung
lai dung dich dinh du'ong o

VII. UNG DUNG CUA K¥ THUAT TRONG CAY KHONG DUNG PAT .

Sau khi hé théng trdng cdy khdng diing dét ciia Gericke ra doi (n3m 1930),
nude teén thé gidi dd di séu vao nghién cira va tridn khai tmg dyng k- thudt nﬁy :
md san xuvt thuong mai, dic bidt 13 cic nude phat tridn. Tir cac hé thong trong
phi thdp dimg cho céc gid thé ty nhién sfn c6 va twéi thi cong cho 16i cée hé thng dit

103



tidn va tinh vi, hién dai theo kifu cbng nghiép nhw sir dung gi4 thé tro nhén tao nhu len
@4 (rockwood). Céc hé théng trdng chy khong dimg d4t lubn udn duge céi tién phit hop
véi didu kién kinh 8 ctia timg qudc gia trén thé gidi. Hé théng trdng cly trong dung
dich céi tién ciia Trung i8m Nghidn cim va phat trifn rau chiu A (AVRDC), hé théng
trbng cdy man suong dinh dudng (khi canh), cdng nghé trbng céy khong ding dht cla
Isvael... v6i hé théng didu chinh tr ddng tht ci cic véu chu cta cly nhw 4nh sdng, nhiét
a6, nube, khoéng khi, dung dich dinh dubng...

Puge ménh danh 13 k¥ quan tén thé giéi v& trdng chy khong ding dit tir thé ky
XV d6 chinh 13 vidm treo Babylon & Mehicd. Sau Chién tranh thé gii 1in 2, 4 dam
bo v& sinh an todn thye phdm (nht 13 rau qua twoi), MY d8 xby dyng mdt co s& san
xuft rau & Nhét Ban trong d6 2 ha trdng rau &n qua va rau &n 14 biing k¥ thudt thuy canh
48 cung clp rau qua twoi, an todn cho quin §6i My. Nudc M9 sir dung k¢ thudt ndy dé
trdng nhidu cic logi hoa nhw layon, cte, cim chudng ...

Nhét Ban 12 nude phét trién tréng cay khong ding dit kb phd bién, ngudi Nhit chi
in d4u thy trdng thuy canh cfing nhu trdng cée loai rau qua khic cho niing sudt dat ky e
cao: ci chua 130 - 140 tdn/ha/ném, dua leo 250 thn/ha/nim va xa ldch 70 tAn/ha/nam. ..

¢ Phap, dén nam 1975 viée trdng cdy khdng ding it chi gi6i han trong nghién
" ¢fra va nhitng Gng dyng diic biét, tbng dién tich chi khoang 10 ha. Ngdy nay nudc Phép
dang phét trién manh k¢ thut rdng cdy khong dimg dét cho céy hoa va ciy rau 4n 14, 4n
qud v6i dién tich trén 300 ha.

Ha Lan 12 nuéc phat trién cong nghé trdng ciy khdng ding dit manh nhét trén thé
gidi, tong dién tich hién nay khodng trén 3600 ha. Nude ndy s& tién 61 xo04 bo dién tich
“irdng rau #n 14 vA rau 3n qua teén 34t d8 rau khong phéi nhidm thubc trir shu. Nam Phi
trén 400ha, Anh, Y, Tay Ban Nha, Han Quéc... m8i nuée ¢ hang trim hecta trbng cdy
trong dung dich. Pai Loan ciing 13 noi duge Trung tm Nghién cira vA phét trién rau
chau A giap d6 nhidu nhit nén k§ thuft trdng cly khong ding d4t ndéi chung va trdng
cy trong dung dich n6i riéng dwgc tng dung réng rai, phd bién dén timg ho gia dinh &4
trdng rau an todn tir trong céc hé thing trdng don gian dén cc hé thbng hién dai, v.v...

Céc viing sa mac ¢6 khi hiu khiic nghiét nén phén tén céc loai rau duge trdng trong
céc nha kinh theo cbng nghé trdng ciy khong ding dét, ¢6 niing sut cao hon rit nhidu
so véi trdng ngoai ddng rudng.

Dic biét & nhidu nubc trén thé giéi 43 va dang Gmg dyng cong nghé tring cdy
khong ding &4t 38 uom cly con gibng trong c4c nha he6i, nha kinh trude khi dem trdng
ngodi ddng rudbng mang lai hiéu qua kinh t& cao vi chii ddng duge ciy gibng, thoi v va
chit legng cly gidng t6t nén cho ning sudt cao. Vi dy: & M9 ngudi ta wom cly gidng
thude 14 trong khay néi, gid thé trong khay thudmg 13 than bin trén n vi cée than thye
vit, perlite 48 sdn xult hang tridu cdy gidng thude 14 c6 chit lugng cao trude khi dem
1r8ng ngodi ddng modng. |
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G Viét Nam, cong nghe trong cly khbng dung dht con méi mé nhi.mg ky thuat nay
dang duge ngudi san xudt, ngudi téu ding rit quan tdm vi né cung cip san phim an
todn nén s& phét trién manh trong fuong lai.

Trung tAm rau qud Ha Noi ¢ mbt khu nha kinh 4p dung k¥ thujt trong cly khong
diing dAt voi che trang thiét bi hién dai nhdt da di vao hﬂat ddng (10 00G m ) Trung tAm
cdng nghe cao Kién An (Hai Phong) ciing x4y dyng gin 8.000 m? nba luéi tién tién @é
san xuft rau an todn theo cong nghe ndy. Cac quy trinh k¥ thudt tlr tudi nuée, bén phan
diéu chinh nhiét 46, 4nh sé.ng, am 4, khong khi, pH, EC ciia dung dich dinh dudng déu
duge ty dong hod. Cac thiét bi cong ngh§ cling nhwr quy trinh k¥ thudt ndy duge nhip
tron goi tir Israel. Hién nay céc co s& ndy dang sin xudt ca chua, dua chuft, dua xanh,
&t ngot, xa lach, rau cai, hoa hdng.

Trudng Pai hoc Nong nghiép Ha Noi ¢6 600 m” nhd luéi do dy 4n KC.07.20 dhu twr
4 nghién cfru va san xuft rau an toan theo cong nghé trdng cdy khdng ding ddt. Tai
day nghién ciru vA san xuét rau dn 14 vA rau &n qua nhw sip io xanh, dua chubt, ca chua,
x4 lach bude diu thu duoc két qua kha quan.

Xi nghiép dinh dulng Thang Long (thufc chi nhénh Cong ty phin bon Séng
Gianh) 48 4p dung ky thudt trong thuy canh ciia AVRDC v6i dién tich 4000m?, trong
twong lai 12 18.000 m? d8 san xuét rau an todn cée loai v6i mye dich thuong mai.

anéng Trung chp Nong nghiép Ha Nbi, Trung tam gzong cly trong Phtt Tho
(thémh phb Vl@t Tri) cling d4 xiy dung hang trim m® nha luéi ¢ san xudt ran an toan
bing k§ thut trdng thuy canh.

Trudmg Pai hoe Khoa hoc tir nhién d3 tién hanh nghién ctru va dua ra duge dung
dich dinh dudng phi hop cho céc loai rau trdng thuy canh. Vién Khoa hoc Néng nghiép
Viét Nam cfing d4 tién hanh nghién ciru trdng c6 ngot va cac loai rau khéc trong dung
dich mang lai hiéu qua cao.

Hinh 12.3. K¢ thujt trdng

Hinh 11.3. C chua trdng trén gid thé -
Perlite tuéi dung dich dinh dudng phuong phép man suong dinh d
theo phuong phép nhd giot tai Kién An (Hai Phong) -
tai Kién An (H4i Phong)
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B6 mon Sinh 1y thye vat, Vién Sinh hoc Nong nghiép (Tmcmg Dai hoc Nong
nghiép I Ha Ni) da nhifu nim nghién clu, cai tién cbng nghé trdng thuy canh dé gism
gi4 thanh (vé dung dich dinh dubng, vit li¢u...) va d4 thu duge két qua tbt, tmg dung
chuyen giao k¥ thudt cho nhidu co s& san xult, chc hé gia dinh trong cAc thanh phé...
ddc biét cong nghé tréng ciy khong dl‘mg dht duoc 4p dung rét thanh cong 4 gla.l doan
sau nudi cy mé (m vitro), t§ 18 ciy sbng cao vi sinh trrdng 16t hon rét nhidu so véi
trdng trén cac gid thé khic.

Nhidu co s& san xudt rau & thanh phé H Chi Minh, D2 Lat cfing d4 4p dung cong
nghé trng céy khéng ding dht 38 san xuit rau an toan cung chp cho ngudi din thanh
phé, Céc dw 4n san xudt 16n céc loai raw, hoa, quad dang duge thue hién tai hai thanh

A
pho nay.

Trudmg Bai hoc Nong nghiep 1 Ha Noi 1 noi nghlen oty va trién khai t6t dy 4n
trong cly khong ding dat, 6 nhiéu ¢ai tién k¥ thudt trdng thuy canh va thu dugc két
qua rit kha quan (bang 1.3).
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Béng 1.3. Ning sut mot sb cdy trdng trong dung dich (thuy canh)

cua Trogng PHNNI Ha N
o sz . Mang suht
TT Cay trong Ngutn goc Thad vy
g/hdp ) | kg/m*
» Vu déng 1310 5,26
G.VR2 Biai Loan Vu xudn 1660 3,91
_ Vu xudn 1730 6,93
. G. HT7 VN-BHNNI | Xufn mudn 260 3,84
1 Cachua .
He sém 1130 4,53
Vu xudn 1450 5,81
G. XH? Pai Loan Xudn mudn 1640 4,17
He sém 1250 4,99
G. Chiavéi | VN Kuén hé 850 3,38
2 |G G.ChiLé |Nhipndi | Xufnhe 900 3,60
G. My Mhip ndi Xuén hé 760 3,04
3 Déu tdy | G. Angelic | Nhdp ndi Thu ddng 140 0,75
) bat 1 140 0,78
. . 12 A s Béng
4 Khoai lang dn 14 Nhép ndi xudn Dot 2 180 1,06
bot3 169 0,95
Lecture
LT0089 AVRDC 30/§-1 1/8 396,1. 1,58
Gra:nd AVRDC 30/6-11/8 241,4 0,97
rapid
Rau TOP 423 AVRDC 30/6-11/8 90,5 0,36
> Diép TOP 419 AVRDC 30/6-11/8 47.4 0,19
LT0087 AVRDC 30/6-11/8 52,7 0,23
LT0004 AVRDC 30/6-11/8 111,6 0,45
Grand AVRDC | 14/823/9 573,0 | 2,29
rapid
Paisai AVRDC 30/6-11/8 188,92 0,76
Tropica 30/6-11/8 270,1 1,08
VN 30/6-11/8 307,1 1,23
6 Cai Paisai AVRDC 14/8-23/9 743,0 2,97
tring VN 14/823/9 10150 | 4,06
VN 14/8-23/9 973,0 )
Paisai AVRDC 15/8-7/10 630,9
VN 15/8-7/10 8154
7 Cai VN 30/6-11/8 385,1
xanh VN 14/8-23/9 308,0
8 Cai ¢lic VN 30/6-11/8 14,9

Ngudn: Vién Sinh hoc Néng nghiép va Bo mén Sinh Iy thye vat ( DHNNI Ha Noi)
(*) Dién tich hép = 0,25 m’
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CAU HOI ON TAP CHUONG I

Phuong phap trdng cdy khéng ding dht 1a gi?
Lich sir phat trién cta k¥ thuft trdng cdy khdng dimg d4t?

Hiy dinh nghia thé ndo 13 trbng céy trong dung dich (thuy canh). Dya vao
dan ma Schropp chia dung dich dinh dufng ra 5 loai va hifu dung dich dinh
dudng “tinh” va “ding” 1a gi?

Trinh bay céc hé théng trdng thuy canh va nhitng vy, nhuge diém cia ching?
Trinh bay hé thdng trdng cly trong dung dich khéng tuln hodn cia AVRDC?

Hiy trinh bdy nhitng wu, nhuge diém cia k§ thust trng ciy trén cdc gid thé
hitu co?

Néu thanh phén cia dung dich dinh dudng va sy thay ddi co ban cta dung
dich anh hwéng dén sy sinh trudng, phét trién cta cdy trdng thuy canh?

Trinh bay nhimg wu diém, nhuoe didm cta k¥ thuit trdng ciy khong ding
dat?

Trinh bay céc nghién cim va Ymg dung cta cong nghé trdng cly khong ding
d4t trén thé gici va Viét Nam?



Chuwong IV
QUANG HOP CUA QUAN THE CAY TRONG

- Trén co s¢ nhitng hidu biét vé ban chit cia qud trinh hinh thimh niing sudt
vé chdt lugng san phém cdy trong mi ta ¢6 thé 8 ra cde bién phdp didu chinh hogt
dong quang hop dat 106§ wu.

- Hzeu dz:oc hi¢u sucfs‘ 51 dung dnh sang vao quang hop trén Iy thuyét vés thiec
18 cila qudn thé cdy tréng .

- Nitm dhepe cde die didm cia cdy tréng “I9 twomg” trong qudn thé rupng v
hogt ding quang hop.

- Niim dwpe vai tro ciia Id trong hoat 3¢ng quang hop vé téing ndng sudt, chdt
luong cdy trong dé diéu chink dién tich 14 161 wu cho qudn thé rudng.

- Trén co s¢ cée hidu biét vé quang hop ma cde nhi nghzen cibu vé cdy tréng
dé xudt cdc bién phdp didu khién quang hop thich hop nhdt 48 ting niing sudt va
chést begng ndng san phdm.

L. HE 8O SU DUNG QUANG NANG CUA QUAN THE CAY TRONG

Két qua nghién ctru cia Nitriporovich d chimg minh ring: Quang hop 13 qué trinh
co bén quyét dinh ning sudt cdy trdng. Quang hop tao ra 90-95% téng sb luong chét
khé ma ciy trdng tich lu§ dwoc trong sudt ddi séng ctia minh. Nha sinh 1y thye vt thién
t3i ngudi Nga Timiriazev d4 n6i: “Bling céch didu khién chitc niing quang hop, con
ngudi cb thé khai thac cdy xanh v0 han” va nha sinh Iy thuc vét Ha Lan Dewitt dé tinh
ting néu chi st dung 5% ning lugng dnh sdng mit trdi, cdy trdng dé cho ning suft gdp
4.5 1An ndng sudf cao nhét hién nay (ving 6n d6i khodng 125 ta/ha, viing nhiét doi
khodng 250 ta/ha). RS rang nganh trdng trot 13 mot hé thdng sir dung chirc niing quang
hop cia cly xanh va tit c4 céc bién phap cia hé théng trdng trot déu nhim mue dich
lam sao d& bd may quang hop hoat dong c6 hidu qua nhit. Trdng trot chinh 13 ng‘an_h
“kinh doanh” ning hzong m#t troi.

Be 13m sing t6 mdi lién quan glﬁ'a, hoat ddng ctia bd may quang hgp va néng suat
céy trdng, Nitriporovich d4 biu dién mdi lién quan ndy bing phuong trinh sau:

(Foo LKL KDL 2,...0

kt= : ta/h

NS 100.000 (te/he) .
Trang dé: NSkt - Néng suft kinh t& (niing sudt chit khd tich luf trong céc cc a.n

kinh t& nhur: hat, ¢, bip, qua,...); Fo,, - Cudng cin;;) quang hop (mgCOz /dm /glé

Dién tich 14 lam nlnqm vy quang horp (dien tich dbng hod); Kf - Hé sb hls 1
quang hop; Kkt Hé sb kinh t&; n - Thoi gian hoat dong ca dién tich dong of a
100.000 12 s& @6i ra ta/ha.

Nhu viy, niing suft kinh t& (NSkt) phy thude vio céc yéu tb sau:
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- Nhip di€u sinh trirdng cia b méy quang hop - dién tich ddng hod (L).
- Thovi gian (n) hoat d0ng ciia bd may guang hop.

- Cudmg 46 quang hop (FCO,).

- Hé s hidu qua clia quang hop (K9,

- Hé s6 kinh t& (Kkt).

Nhitng yéu t5 trén phy thudce vio thanh phin tao nén hé quang hop, tirc 12 phy
thude vao nhitng c4 thé coa hé (gibng cdy trbng), phy thude vao cdu tric cta hé v& mat
khong gian {sir sép xép gifta cée ¢4 thé, cdc ting ciia bd may quang hop) & sao cho chy
trdng st dyung dugc niing lugng 4nh sing mit trdi v6i hé sb cao nhét; phy thude vao
hoat tinh clia hé trong qué trinh trao dbi chét (hép thu vat chit, vin chuyén, tich g,
dbng hoa va bién d6i) v2 hoat dbng trao d8i ning lugng ctia hé nhy trac dbi nhiét, hép
thu néng leong trao ddi nude,. ..

Do d6 mubn ting ning suft cly trdng, chiing ta phai didu khidn hé quang hop vé
thanh phén tao nén hé, cdu triic cia hé va hoat tinh cia hé @& quang hop hoat dong tt
nhét.

Pé c6 ning sudt kinh € (NSkt) cao thi cdy trdng phai ¢6 niing sudt sinh vt hoc
(NSsvh) cao, tire 13 clly phéi hdp thu ning lvong 4nh sang mit trdi @& tién hanh quang
hop. Trong sudt chu ky séng cta minh thi cdy chi nhin duoc 50% nﬁng hrong cia cace
tia sang t0'1, con 50% cdy khong hap thu duqc (vi khi ¢8y con nho phan 16n énh sdng
chiéu xudng dét, khi cdy ¢6 bd 14 tt thi mét phin tia sang chiéu xuyén qua ld xubng dit,
phén khéc b phan xa lai). Trong 50% énh sing ma cdy hdp thu duge thi chi % 12 céc tia
{(blrc xa) 4nh sdng miit trdi cd lgi cho quang hop. Nhu vy cdy chi sir dung duge 25%
cia tbng nang lugng 4nh sing mit trdi chiéu xubng vao qué trinh quang hop. Trong
25% birc xa ¢6 hoat ddng quang hop ndy thi d&-ddng hoé duoc 1 phén tt CO; cén 8
lu.'Qng tit (theo 1y thuyét) va chn 28% niing lugng dnh sang. Trong d6 8% bi tiéu hao do
hd hép, con lai 20% 4nh sing d2 tao ning sult sinh vat hoe (NSsvh), Nhung 20% énh
séng tao ning sua.t sinh vét hoc nay 1a ctia 25% niing lugng birc xa c6 hoat ddng quang
hop nén higu sult sir dung 4nh sang cta cay s& 13;

25% % 20%
100%

= 5%

Nhur vay trong didu kién tbi un quin thé cay trbng st dung duge 5% néng legng
énh sang & hoat dong quang hop tao néng sudt sinh vt hoc. Trén thure 6 do didu kign
sinh thai bét thuan cho cy trdng nén d8 ddng hos 1 phin tr CO; khong phai 8 lugng &y
ma ¢6 thé 161 16 = 20 iuqmg tir. Vi viy, trong trong trot ¢y chi st dung duge i‘t‘r 0,5%
d&n 2% nang lvong 4nh sing t&i. Hién nay c6 mot sb gléng 16 lai c6 hidu suft st dung
dnh sang dat 5% thi ning sult sinh vit hoc khd cao (c6 thé cho 250 tAn chit
kh6/ha/ndm).
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Ta ¢6 thé gii thich tai sao cin & lagng tir & dbng hos 1 phén tir CO, va 28% nfing
hrgng duh séng cdy hd hap thu duge ding @€ tao ra chét hitu co trong cAy khi tién hanh
quang hop véi dnh sdng tring.

Theo phuong trinh quang hop:
Anh séng
H,0+CO, B [CHOl+ 0,112 KCal
Diép luc

Dé ddng hoa 1 phén tir CO, cin vén chuyén 4e (4 dién ti¥). Theo nguyen the 1
lwgng ur kich thich 1 phan tr diép lyc vaphdngra 1 e (theo ly thuyet) nhr thé @8 giai
phéng 1 phén tiI 02 cin 4 lugng tr dnh sing. Nhung dé 2 hé théng quang hod I va Il
hoat d6ng thi cln t8i thidu 12 8 heong tir.

$8 lwong tir hit vao

Su tiéu tdn heong tir =
1 phén tir CO?
] S5 phén tir CO* ddng hod
Higu sudt luong tf =

S6 hwgng tir hit vao

Nhu vy sy tiéu tn lugng i 13 8 va higu sudt lugng tr clia quang hop 12 1/8
(=0,125). V6i anh sdng xanh A = 450 nm, ¢6 niing luong 13 65 Kcal/mol-photon dnh
sang d6 A = 680 nm, c0 ning luong 14 43 Kcal/mol- photon va 4nh sang tring c6 ning
lwgng 50K cal/mol-photon thi hé 8 sir dung nﬁng lugng anh séng s& 1a:

Anh sing xanh : 112 x100 = 20%
658

Anhsingds : 12X100 oo
43x8

Anh séng triing : 112100 =~ 28%
S0x8

II. CAU TRUC QUAN THE CAY TRONG VA HOAT PONG QUANG HQP

Ruong 13 mét quan thé gdm nhidu c4 thd anh réng qua lai 14n nhau. Nhu ta d2n6i
& phin trén néu tinh binh quén ca chu k¥ sinh trudng cia cly va véi cac lodi cly khac
nhau chi st dyng duge tr 0,5% dén 2% ning qumg Gi véo viée tdng hop chét hiv co,
tao nén né.ng sudt sinh vit hoc cia cdy. Do d6 néu hé s6 sir dung quang néng cla quén
thé chy trbng cang cao thi niing sut sinh vét hoc cémg cao. Theo tinh todn todn bg thire
vat trén trai dét hang nim tao khoang trén 120 t3 thn chét hitu co va véi trén 6 & ngudi
lnen nay dang sbng trén tral dét nay cin gin 1 ty tan san phim dinh duﬁ'ng Nhir’ vﬁy,
vén @ ngudn thuc phim vin 12 mot trong nhitng vin d& gay cén nhét ctia lodi ngudi.
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Tuy nhién con ngudi c6 thé gidi quyét duge lwong thye néu 6 bién phap cai tao ding
va sit dung hop I¥ chite ning quang hop cia cdy zanh, Nhitng bién phap néng cac ning
sudt sinh v4t hoc chinh 13 céc bién phép néng cao hé sb sir dung guang néng cha guén
thé cdy trbng. C6 nhidu bién phip ning cao hé s§ st dung quang niing clia quén thé cay
trbng nhung bién phép k¥ thust 1dm ting dién tich 14 théng qua chi 56 dién tich 1§ (m®
13/ m* d4t) edi vu va thoi gian hoat d0ng quang hop dai nhét dé c6 thé n¥ng quang hop
dbng mdng 1ém nhit (m® 14/ngiy/ha) mang tinh quyét dinh. Céc gibng cdy trdng khac
nhau ¢6 chi s6 dién tich 13 va thé ning quang hop cling khéc nhau, vi viy cbu triic va
hoat dong quang hop ciia quin thé cdy tdng phy thudce rét nhidu vao hinh théi 14, gée 1
so véi than, chidu cao,... ciia m8i gidng cdy trdng.

1. Chu triic ciia cfly tréng If twémg

Trong viée ting hoat tinh quang hop clia cdy trdng, chiing ta thiy rit 15 nhimg tién
b6 16n ciia nhimg ném gﬁn day trong viée tao ra cac giéng cho ning suit cao. Tuy con
mdt sé quan didm khac nhau v& gidng cly trdng cho ning sudt cao hay “ciy trdng ly
twdng” nhung déu thdng nhét ring mubn cé ning sudt cao, cdy phai sit dyng birc xa mjt
tr& v6i hidu qua bt nhit (higu sult stk dung 4nh séng cao). Theo quan diém chon gibng
theo di truyén quang hop thi “cay trdng 1y tudng” cin dat dwoc cdc chi tiéu saw:

a) Gidng cly cd chiéu cao trung binh:

Chy trbng khéc nhau c6 chifu cao cly khac nhau va muc dich sir dung khéc nhau
nhung thin chung néu gibng cy cao s& bi che ¢ém 1An nhau khi ting mét 46 trdng va
ting dinh dudng, cfy d& bi dd, ning sudt gidm. Vi dy: gibng lia cao trung binh ¢6 bd 14
dimg thing, it bi che ¢om 1An nhau khi ting mét do cdy tréng va ting dinh dubng va
quang hgp manh s8& thiic day qua trinh vén chuyén cac chit ddng hod v& bdng va hat tbt
1am cho bdng to, hat méy, khéi luong 1000 hat cao.

b) Ld cdy cd cwing dp quang hop cao vaq thai gian guang hop dai:

Khi céy c6 dién tich 14 phit hop va chi sb dién tich 14 (m® 1&/m® d4t) thich hop thi
cudmg d6 quang hop (mg CO./dm? 14/gid) s& quyét dinh ning sudt sinh v4t hoc (NSsvh).
NSsvh ciy C4 cao hon NSsvh cdy Cs vi cly C4 ¢ cudng 40 quang hop cao hon ey Cs.
Cudng d6 quang hop cia 14 cy cao hay thip phu thude vio diic tinh di truyén cta gidng
(d3c tinh quan trong 13 ¢6 enzim hép thy CO, cao). Trén thye 8 c6 gibng cudng dd
quang hop khong cao nhung cho NSsvh cao vi gidng ndy c6 tng dién tich 14 tham gia
quang hop ting va thdi gian quang hop dai. Vi du: quang hop cta 14 dong cdy Ha lién
quan it nhidu dén ning sult nén céc bién phap k9 thuat dé tang va kéo dai thdi gian
quang hop 14 dong 12 rit can thiét.

¢) Gidng c6 cllu triic hinh théi thupn lgi:

Céc gibng cy trdng khdc nhau c6 cdu triic hinh théi khac nhau nhung trong quén
thé cay trdng thi ciy cAn phai c¢6 mdt két chu quin thé thich hop (byi cdy gon, hinh thai
14, gbc nghiéng clia 14 so voi thin,...) d8 ¢6 hé sb tidu sang nho, 4nh séng c6 thé xuyén
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s&u hon xubng cée thng 14 dwéi nén néng cao duoc chi s didn tich 14 51 wu. Mubn véy,
cly phai ¢6 chidu cao trung binh, déng cly gon, 14 dai rfng trung binh va dimg (g6e
giita 14 vdi thin 14 < 30°) 14 thich hop, phi hgp v6i dinh lugt Bia (Monsi va Saeki, 1952)

k=1L¢
Trong d6: 1,» Cudng d0 tia sdng t6i trén b mat rudng,
Ip - Cudmg d6 4nh séng trong quin thé cly trdng & tAng 14 ¢6 chi sb dign
tichl4 F.
K - Hé sb hip thu 4nh sang ciia 14 (hé sb tén sang).
F - Chi s6 dién tich I4,
e - Co sb clia logarit tyy nhién,
Vi dy: Déi v6i rubng lia ngu’cn ta thiwomg tinh hé sb tidu sang K ciia rudng dé im ra

ché 46 4nh sdng cia ruong Hé 58 K ¢6 ¥ nghia quan trong nhét khi rudng a dat chi sb
dién tich 14 dat cao nhét.”

Hé s6 K & ghe cay laa thay d4i tix 0,5 dén 0,9 va né ting d4n 1én theo thoi gian sinh
trudng cla cdy, hé s K nhé nhét 0,3- 0,6 roi vao gilta ‘i:hfﬁ ky sinh trudng & ruong cé
niing sudt cao. Gibng c6 kha ning chiu phin cao c6 hé s6 K ~ 0,5 - 0,75, con gibng lua
¢6 tinh chiu phin kém c6 K = 0,75 - 1,0,

H3 sb tiéu sang K trong quin thé rudng phy thude vao:
+ Dién tich 14 trén diém tinh cing 16n thi K cang nhé do K tinh theo cOng thire:
K=-In -i—-F—  F

I I
+ Cudng 46 4nh sang cang thip thi K cang 16n vi —I-F— nhé thi - lnf- 16m.

Do vay & thng 14 dudi ¢ cudng G6 4nh séng thip nén K ting lén mic di dién tlch'
14 & thng dudi c6 thé tang. -

Ti cong thivc ciia Méunsi, ¢6 thé tinh dugc chi sb dién tich 14 cao nhit trong quan_
thé rudng.

Céu tritc hinh thai thusin loi clia ¢4 thé 12 co s& dé chu tao nén quin thé tét vé.'m
tinh duge chi sé dién tich 14 (F) thi ta phai biét duge cuong d6 4nh séng cia élém b
1a cudmg 6 4nh sing ma & 46 cudng 49 quang hop bing cudng 45 ho hdp. - ¢
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Theo cOng thirc trén nfu do duge diém b snh sing (I5) 12 2.000 lux vio théng 4
déi véi Ia xudn hé. Tal Vit Nam [, (cudng d 4nh sdng trung binh héng ngdy cha
thédng c6 dién tich 14 dat cao nhét) 12 0,38 cal/em®phit = 25.308 lux. (Thng bitc xa
thing 4 13 293 cal/em®/phit = 25.308 lux) va hé sb tidu sng K cla méng 13 0,7 dbi véi
gibng 14a cao ciy b b 14 ndm ngang va 0,4 dbi voi gibng laa thip cdy (c6 bb 18 dimg)
thi chi sb dién tich 14 (n? 1&/m? d4t) 8 duge tinh nhy sau:

2000 - In 0,079 2,5383
F(gbc 18 pim ngang) = = It —— : 0,7 = == = 36
25.308 0,7 0,7
2000 - 1n 0,079 2,5383
Flebetigmg =-In 0,4 = = = 6,3
25.308 0,4 0,4

d) Cay cd co quan kinh 1 lén:

Nhimg céy tréng ma dbi tuong thu hoach chi véu 1a qﬁé, hat, bép, cll,... thi khai
niém v& n¥ing sut kinh & rit quan trong. Ning suét kinh t& (NSy) 13 lwong chét khd ma
cy tich luy dwoe & cée bd phin cb gid tri kinh t& dbi v6i con ngudi nhwr hat, qua, on,...
trén mdt don vi dién tich trdng trot trong khoang thoi gian nhét dinh (vy, nm hay mdt
chu k¥ sinh trudng). NSy duge tinh theo cong thire:

NSk = NS Kir.  (Ki - b8 s6 kinh té)

Vi vy, mubn ning cao NSy cén phai ning cao NSy va Ky, (hé s kinh t8). H8 sb
kinh t duge tinh bling ty s§ gifta ning sufit kinh t4 (NSi) va néing suft sinh vat hoe
(Nssvh): 4

Ky = NS
NS svh

H& sb kinh t& bidu thj kha ning tich luy chit khd v& cic co quan cb gié tri kinh té.
Chinh vi viy ma cdc bién phép k¢ thuft dé ting dong vAn chuyén chit hitu co cay ddng
ho4 duge vé& co quan kinh & nhw cung cfip nuée ddy da, bon phin hop 1y, gieo trdng
dting thdi vy,... Cling nhur vide sir dung chét didu tiét sinh truomg d8 tang ty 16 déu hoa,
qua 13 nhitng viée 1am rét chn thiét trong nghd 14m nbng nghiép. Tuy nhién gid tri tdi da
ciia hé 56 kinh t&8 (i) con phy thude rdt nhidu vao dic tinh di truyén ctia giéng. Nhimg
gibng c6 hé s6 kinh 8 cao thi ¢6 niing suét cao. Céc gibng la cil ciia Vidt Nam c6 hé sb
kinh té thip (0,2- 0,4) c6 kha niing cho niing suft tir 3-4 tAn hat/hafvy 12 14i da. Hién nay
ching ta ¢6 rhidu gidng lia lai mdi ¢6 hé s6 kinh té ti 0,5- 0,6 va 6 thé cho ning suit
kinh té tir 8-12 tAn/ha/vy. R6 rang cdy c6 hé sb kinh t8 16n (Ki) thi bao gior ciing cho
ning sufit kinh t& cao. Vi viy, hé sb kinh 18 16n 12 chi tiéu guan trong cta “ciy trdng 1y
tudng”.
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) Cly cd cdme trug cao véi df phi ciig dit:

Dién tich ¢t canh thc ngay cang thu hep lai do tée d@ d6 thi hod nhanh v cong
ng}mp phat tngn, cho nén chiing ta phai thdm canh cao dé trén mét don vi dién tich
trong trot nhét d;nh nao 46 cho sén phém hwong thuc ¢6 ich tbi da. Nito 1a nguyén b
quyst dmh niing sudt cdy trdng nhung néu bén nhidu dam cdy s& sinh trudng khéng hop
I¥ va bi lop d6 nhy Ha, ngd, ddu twong,. ..

Do d0 ta phai ¢6 nhitng cdy trdng ¢6 cam ung cao v6i d6 phi cla dit, nghla 1a céy
sinh trudng hop Iy khi bén iuqng phén nhidu (nhit 12 mto) - ¢fiy ¢6 co quan ddng hoa
dam cao. Thyc té cho tha,y, glong co phan g voi dam thap ¢6 b 14 dai, rOng, mcng,
xanh d4m, thin cao v yéu. Gibng c6 phan tmg voi dam cao c6 b 14 thing dimg, nghn,
xanh dfim, thén ngin vi cimg,

Tgn {mgCOy/dm?/git)

3
56+ )
40 -+
30 4
20 1
10 +

-
{Nito)

Hinh 1.4. Cudng 49 quang hop ciia cay phu thude vio lugng nito bén
1. Cly ¢6 phan g thdp v6i nito; 2. Céy c6 phan dng trung binh v&i nito;
3. Cay ¢6 phan fing cao véi nito

2. Di¢u chinh dign tich I4 t8i wu cho quén thé cly tring

Mot trong nhtmg diéu kién quan trong nht cia ning suft cao clia mc;mg 13 1am thé
ndo dé cay c6 thé hit duge ning hrong bic xa mit trcn nhiéu nhét. Diéu nay cd lién
quan nhidy t6i quy mo dign tich 14 trong rudng cta quan thé ciy trdng. D& bibu thj cho
dién tich 14 cao ha,y thép, ngum ta dimg chi tiéu chi s& dién tich 14 (LAL Leaf Area
Indcx) duge do bing 56 m? la/m dat. Cac Ioa1 cdy khac nhau trong cling mot quén thé
cy trdng déu ¢6 chi tidu gidng nhau v& hé sb hot thu 4nh sang quang hop va phy ‘thuéc
vao dién tich 14. Néu dwn tich 14 ting den 30.000 - 40.000 m*/ha thi hé 6 hat thu dnh
sang ting manh, nhung tiép tuc ting dién tich 14 18n nita thi hiéu qua hép thu 4nh
mit trod lai gidm. Nhu véy. de St dung c6 hidu qué, ning hegng bic xa énh séng m
thi & thoi ky dlén tich 14 t8i da ciia quin thé cay tdng phal c6 chi sb dién tich 14 6
Dién tich 18 t5i wu 12 dién tich 14 ma 6’ d6 6 higu suft quang hop 16n nhit: His 1at
quang hop 12 ty s gilia ss,r ting 1én vé trong luong khd cda todn cdy véi: dlgn ﬁch'lé
trong | ngdy dém. Hiéu suft quang hop (HSQH) duge tinh theo cbng thitc: e




?2 “"’"P;
1/2.(L, +L)).T

HSQH = = g/m” l4/ngdy dém
Trong d6: Py, P2 - Trong huong chét kho ban ddu va sau T ngdy (g).
L, L, - Dién tich 14 ban d8u va sau T ngdy twong fing tao ra chét kho trén m® 1.

Tang dién tich 14 trong quin thé cay trbng phai thich hop dé hiu hét ning hugng 16
duoc b6 18 hip thu va tao ra chét kho cao nhét. Néu LAI thdp hon LAT tbi wu thi cdn
ling phi 4uh séng. Trong trudng hop ndy phai ning cao chi s dién tich 18 dé dat trj sb
LAI t6i wu. Nhung LAI cao hon #rj s LAI 31 wu thi céc 14 che 18p nhan lam cudng &6
snh séng cta chc tAng 14 dudi & dudi didm bis 4nh sdng do d6 1dm giam luong chit khd
tich lu#.

Dé ¢6 niing suét sinh vit hoc cao ngodi chi s8 dién tich 12 51 wu cin phai c6 thai
gian hoat d0ng quang hop dai nhét d8 tao ra “thé ning quang hop ddng rudng” 16n nhét.
Thé ning quang hop ddng rudng 12 tdng dién tich 14 tham gia quang hop qua timg ngay
trong subt thoi ky sinh truéng ciia quin thé cly trbng va duge tich bing tridu m?
14/ngay/ha. Thé nang quang hop ddng rudng cing cao thi ning luong dnh séng dugc hép
thu cang nhidu va ning suét sinh vat hoc cang cao. Céc cly trdng khéc nhau ¢ thé niing
quang hop ddng rudng khic nhau va thay dbi tx 0,5 - 5 tridu m? 14/ngdy/ha.

Céc cay khic nhau c6 thoi gian sinh truéng khéc nhau, ngay trong gi6i han cua mién
8n d6i thi thdi gian sinh truéng ciing thay dbi tir 75 - 80 ngay (I mi mia xuin) dén 120
- 180 ngay (gidng ngd chin mudn, cil cai dudng, laa,...). Céc cay trdng mién nhiét d6i va
cén nhiét d6i c6 thoi gian sinh truéng khéc nhau cang 18 hon. Tuy nhién khi nghién el
vé& dién tich 14 trong rudng ciia nhimg loai cdy khéc nhau c6 sy gibng nhau v& hé sb hut
thu biic xa quang hop phy thudc vio dién tich 1. Néu dién tich 14 ting dén 30.000 -
40.000 m*/ha c6 hé sb hut thu 4nh séng manh, néu ¢t tiép tyc ting dién tich 14 1én nlta (>
40.000 m*ha) thi hé sb hit thu lai gidm. Do vay c6 thé n6i ring dién tich 14 dat khoang
30.000- 40.000 m*/ha/ngay 13 &t &8 thu dugc ning sudt sinh vt hoc (NSey) cao,

aF

| Dibntbiig, 09 Ra

Ei L
Thai gian sinh trudng (ngay

Hinh 2.4. Biéu dd cyc thudn v& sinh trudng ctia dién tich 14 t&i wu
@6i v6i rudng cly c6 thoi gian sinh trudng khéc nhau
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Trén hinh 2.4 cho thdy: céc cdy c6 théri gian sinb trwdmg khéc nhau nhung 6 chung
vé dién tich 14 cyc dai (40.000m*/ha). Pidu ndy c6 nghia 14 nhip disu hinh thinh bd may
quang hop ciia cly tbng trong rudng dat 40.000m’/ha 13 ghn cyc thudn va ¢b thé bao
dam ning sudt cao véi hé sb sir dung niing lugng blrc xa mit txdi cao.

Vi nhitng rudng hoan thién v& cdu triic bd may quang hop thi hidu sudt quang hop
thudn nhu thuomg gip 13 Sg/m® 1&/ngay c6 thé cho n#ng subt sinh vt hoc khé cao 1r 6
d8n 22-25 thr/ha. Néu dién tich 14 ciia rudng dat cao nhét nhé hon so véi trf sb 40.000-
50.000 m*/ha (t 15.000- 20.000 m%ha hay thip hon nita tir 8.000- 10.000m?/ha) thi sb
ligu twong g vé thé nang quang hop chi 12 0,5- 1,0 triéu m’/halgdy (nbu dién tich 14
ciia rudng dat 40.000 m*/ha thi thé ning quang hop clia nd co thé thay dbi +ir 1- 4,5 iéu
m*/ha/ngay).

Hiéu sult quang hop thuln ciia quin thé cly trdng thudmg dat tir 2 - 4 g/m?/ngay thi
niing suit sinh vat hoc chi dat 2 - 4 tAn/ha. Vi vy, 46 ting ning suft cay tréng chiing ta
phai 1am thé nio & rudng c6 thé niing quang hop cao. Pbi v6i nhitng cdy chin sém thi
thé n#ing quang hop it nhét phai dat tix 1,5 - 2,0 triéu m*/ha/ngéy, 461 vai cly chin trung
binh 12 2,5 - 3,0 triéu mtha/ngay, d6i véi cly chin mudn 1a 3,0 - 5,0 triéu m’/ha/ngay.

Nhi viy &8 qudn thé cdy trdng ciia ruéng chin sém hinh thanh v& mit cdu tric ¢6
loi cho viée hiit thu niing lugng énh sang mit trdsi, ta phai ¢6 cde bién phép k¥ thuit
canh t4c 1am ting nhanh théi gian dién tich 14 dat cye dat hay ting nhip diéu hinh thanh
b méy quang hop cia quén thé ciy trbng ma & d6 dién tich 14 dat 40.000- 60.000 m*/ha
v cao hon nfra. Tuy nhién, tuy theo mirc ting dién tich 14 va 46 khép téan cdy cla ruéng,
ché d6 blrc xa thay ddi, do c6 sy che c6m 1n nhau ciia 18 va céc 14 & tdng gifta, ting
duGi nhin duge it 4nh séng hon. Ciing nhur céc cdy c6 nhu cAu dic tnmg v& ché do
chiéu sang trong céc thdi ky sinh truémg khéc nhau, ché @0 chibu sing @6 khong méu
thufin v6i nhu ciu v& anh séng ctia cdy trong quin thé cdy trbng.

Mot sb cdy trdng khac lai c6 nhu chu dac bidt v& didu kién chleu sang trong thoi ky
1am dodng va hinh thanh ¢o guan sinh san. Cho n€n nhin chung néu ting qué nhanh dién
tich 14 va khép kin 14 nhanh trong rudng 13 thuén lgi aé tang ning sult sinh vat th
(NSgvn) thung lai khéng c6 loi cho vi€e ting ning sust kinh té (NSgp).

Mit 4o gleo va trdng ciy 13 mot trong nhing yéu t§ tac ddng nhanh vio v1§c ch1
phbi nhip didu dau va cubi cia sy hinh thanh dién tich 14 trong quén thé rupng. D& co
ning sudt sinh vit hqc cao thi cdy trong rudng phai hit duge nhidu ning lugng buc xa.
mit tré va sit dyung t6t nhit ning lugng d6 vao quang hep, do @6 ting dién tich 15 trong
rudng phai phit hgp véi nlnp diéu thay 48i theo mba vy cla ché 46 chidu Sang. _f_t_
trii. Vi du: Cly ng), cﬁy dau ttrorng, vao thoi dlém chiéu sing ctia mit trb'l
nhimg dién tich 14 trong quan thé rudng lai khong dat 161 vra nén sy hiit thu énh
quang hop 13 rit thip. Vao thoi ky ma dién tich 14 ngd, ddu tuong,.. dat ri s6 16
diéu kién chléu sang lai kém nén hoat ddng quang hop clia rudng lai b; glém _
t61 hidu suit quang hop thudn cling gidm. Chinh vi 18 d6 ma cdc cdy tedng 44 tl'uch'nghl
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voi diéu kién sinh thai ma né sbng, sinh triréng, phat trién 14t va cho ning sult sinh vét
hoc cao khi chuyén ching dén ving sinh thai khac s& boc 16 nhidu bit loi,

Su chuyén mén hod cao cic cly trong va céc gibng c6 vong phat trién thich nghi
nhét véi chu ky thay dbi khi hau chia midn 12 mét trong nhing bién phdp quan trong
nhim tang hé sb sit dung niing lugng bite xa mat trdi dé tao niing suft sinh vat hoe va
ndng sudt kinh t& cia cly. Nhimg vimg ma diéu kién cho phép nhir viing nhiét d&i va
cén nhiét ddi cd thdi gian sinh trudng dai va dé,y dit nude dé tang hé sb sit dung 4nh
sang vao viée tao ning sudt quang hop ta ¢ thé trong xen, géi vy dé c6 thé thu duge i
2 - 4 v trong nim. O nhimg ving c6 thoi gian sinh trudng ngin ta nén gieo trong ding
théi vu va ¢6 thé s6m hon.

Trén thue &, dé ting ning sult quang hop cin két hop gitva ting dién tich 14 trong
rudng véi sy ting cudng dd quang hop, hiéu suft quang hop va hé b kmh té (Ky). Cho
nen cac bién phap k¥ thudt nham ting nang suét sinh vat hoc cia quan thé cay trdng
cin didu chinh b may quang hop (chi s6 dién tich Ea vi thé nang quang ho'p) tAng mot
céch ¢6 hidu qua dé hidu sudt quang hop thuin cia quén thé rudng dat cao nhét.

3. Clin triic cita rudng i mét hé quang hoe, yéu td ciia uing suht

Su tuong quan giita dién tich 14 va cudng d6 quang hop, hidu sudt quang hqp co y
nghia rét quan trong. Hoat ddng ctia quang hop ¢o lién quan chat ché véi sy ddng hod
céc nguyén t6 khodng ciia cdy ma ching duoe hit qua bd 18 ¢iing nhu qua la. Khi quang
hop cua 14 ting thi kha ning hat va dbng hoé céc chit khoang ting. Tuy theo mic tang
dién tich 14 trong rudng, sy giam d6 chifu sang va gidm quang hop ma anh hudng xin
dén kha niing ddng ho4 céc nguyén t6 khoang.

Vi dy mét gidng lua hay gibng ngé,... ndo dé6 c6 géc 14 rqmg so v&i thin chinh s&
tao ra m6t ting 1&p 14 ndm ngang lién tyuc trong rudng va che l4p céc ting 14 phla dudi
nén téng dién tich 14 tham gia hit thu birc xa quang hop khdng nhiéu, do do tdng dién
tich 14 cla loai rung nay khong thé thire hién duge mot cong quang hop tdng cdng 16n.
Loai rudng c6 ting 14 nim ngang ndy vio nhimg gidr giita trua néing (cudng d6 4nh sing
dat 40.000 lux -50.000 hix) thi ban I4 s& nhén duge anh sdng thiya ing (4nh sing qua
manh) nén hoat ddng quang hop gidm, con vio budi sang do tia ndng mit troi roi 1én
ban 14 theo d6 chiéu sdng cia miit phéng ngang nén 14 cling it nhin duge 4nh sing va
quang hop cling bi giam. Hon nita, do I6p 14 nim ngang “I6p don” nay lién tuc ¢4 lam
cho 16p 14 dudi né khong dit niing lugng Anh sang mat trdi @8 thye hién chirc ning
quang hop ciing nhu céc chite niing sinh 1y khic ctia ciy va quin thé rudng.

Mot loai rugng trong d6 céc gidng chy trong co g6c 14 nhé so v6i than chinh va 14
ciy phan bd thing dlmg, nhét 13 cay cao s& bao gbm nhidu ting l4. Néu tinh tdng cng
dién tich 14 cla cac tAng lai c6 thé 16n glp 8 - 10 14n dién tich 14 cta “lop don” clia
rudng c¢6 ting 14 ndm ngang va 4nh sdng xuyén xudng sdu kha tdt vao cac tang la phla
duéi, tuy curdmg d chifu séng c6 gidm nhung cling da dé quang hop. Do viy, cuong db
quang hop ctia cde 14 trong rudng ndy thip hon 2 - 5 14n nhung do ¢6 dién tich 14 tham
gia quang hop 16n gip 8-10 13n so voi rudng c6 16p 14 niim ngang nén cOng quang hop
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tong 56 vAn I6n hon nhidu, Tuy nhign khi nghién o vé quang hop cita rudng ma gibng
cdy trOng ¢6 14 thang dimg thi bd 14 hiit cac ta sang chigu 161 chua hoan hao,

Vi vay, dé tao ra loai mdng Iy twémg co ddc tinh trung gian gitta rudng ¢o lop 14
ném ngang li€n tyc va rudng ma 14 cdy phéan bd thing dimg thi thng 14 trén phéi gin nhy
thing dimg dé cho 4nh sang xuyén qua 16p 14 phia dusi ma 16p 14 nay ¢ hudng khong
gian gin nim ngang hut thu anh sang. Tir két qua nghién eini ciia Nitsporovits cho thiy:
Rudng cdy ngii cbe c6 dién tich 14 gAn bing 40.000m%/ha thi khodng 50% dién tich
phién 14 xép theo hudng tzo véi mi phing ngang mét géc 90° - 60°% 37% goe 30°- 60°
va 30% gée 30°- Q°, _

Néu theo dinh hudng khong gian ndy, céc phién 14 trong rudng chiém tit ca cac Vi
tri ¢6 thé c6 dé tidp nhan 4nh sang va 14 dimg thing chiém wu thé. Pay 1a mot trong
nhimg kiéu cdu triic rudng thudn loi cho quang hop d€ tgo ning suft sinh vat hoc va
ning sudt kinh t& cao (Vi Van Vy, 1999).

Trén thuc € nhitng loai cay trdng nhir bi ngd, dua hiu, huéng duong,..., ching tao
ra cic ruong hay vudn ciy ¢6 14 ndim ngang chiém vu thé, Ciing ¢6 rudng va quin thé co6
cdy cao, cay thip. Trong d6 ¢6 mot sb cay c6 kha ndng hinh thanh nén quin thé ¢6 chu
tric thuln lgi dé cho niéing sudt cao, nhung mét s6 cay khac khéng c6 kha niing nay.

Niing sudt chéit kho (g/m’l#/ngay)

A

50 -
K=10,3

40 .
K=0,5

30 7T _

20 1+ K=10

10 T K=20

{ E | : . el

Hink 3.4, Ning suét chit khé & LAI khéc nhau trong quin thé cay
¢6 hé 56 tht (K) khdc nhau

Duya vao viée danh gid cu I:rﬁ_b, ddc tinh quang hoc clia rudng ma cac nha nghién
ctru Nht Ban da c6 kha niing xdc dinh dugc niing suét ciia quin thé cay trdng. Ngudi ta
dtng phuong phép x4c dinh theo tAng (ctt 10 cm theo chidu thing dimg 13 mot 'té_:r_ig)'_;n_a
céc tia sing chiéu vo rudng, tinh khéi Iugng sinh khéi va dién tich 14 & mdi thng bing
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phuong phé,p cht. Két qua cho théy nhing rubng ma phén 16m 14 tp trung & thag trén va
14 chit yéu theo huéng niim ngang thi hé sb tit (K) chia x:uq}ng cao va giam cudng 46 dnh
'saﬂg, quang hop manh. Tuy nhién, rudng cd chu triic kidu nay thi dién tich 14 cyc dai dé
hép thu énh sang 13 khong cao nén niing sult sinh khéi ta0 ra khéng nhidu. Néu dién tich
18 duge phan bé ddu trong khdng gian cia rubng va dnh sang duge chifu i 14 trong tAn
thi hé s6 At (K) 5& nhé hon. Dx@n tich 14 dat cuc dai (16 txu) cao hon nén ning sudt sinh
' khm hang ngay cao. Nhir vy chu tric rudng 14 mot hé théng quang hoc va ning sufit,
muén ¢6 ning sudt cao ching ta phii tao ra nhitng gifng cly c6 kha ning hinh thanh
nén quin thé ¢6 clu triic hodn thién nhét.

1L BIEN PHAP BIEU KHIFN QUANG HOP PE TANG NANG SUAT CAY TRONG
1. Y nghia va trién vong ciia quang hep trong edc hé nhin tgo

Nhu d8 biét, quang hop cda cdy xanh ¢6 vai trd v6 eling quan trong. Theo tinh todn
thi trong mdt phit 1t ca céc ¢4 thé quang hop tén bé mit tréi dt hip thy duge khoang
10" Keal, khoang 30% ning lwong 4nh séng nay duge chuyén hoa thanh n#ing lwong
hoé hoe ctia céc hop chét hlm ¢o nhd cdy xanh. Do viy nhd ¢6 quang hop cia thuc vat
A3 b dhp lai sy hao hyt vé chét hiru co hang nam (chi riéng trén 6 ty ngudi irén tréi dht
nay hang ndm st dyng khoang 1 ty thn chat hit cor) Céc san phim nhu dubng, tinh bot,
protein, hplt . do quang hop tao ra rit cin thiét cho con ngudi. 96% nhu cAu ctia con
ngudi vé niing lwong trong dinh duﬁng va k¥ thudt 14 nhd co quang hop (lwong thye,
thye phém nguyén lidu). Dbi véi trbng trot thi quang hop quyét dinh 90 - 95% niing
sufit cdy ‘trong

Ngay nay hoat dong co g1é'1 va cOng nghmp hang ngay tiéu thy mjt lugng 02 va
nha ra mdt lugng CO, khdng 18, Ngudi ta tinh rang hang ném thuc vit trén trél dat 14y
di tr mdi trudmg khodng 2.10° thn m‘tO’ 6.10" tén phétpho va céc nguyen t6 khodng
khéc; 158.10 thn CO,; 128.10" thn nuéc dé x4y dyng nén co thé cta minh va gidi
phéng 113. 10" tan O,. Nhw vay nhd ¢6 quang hop ciia cdy xanh ma ham lugng O, va
CO, trong khi quyén duoc didu hoa (0, = 21% va CO, ~ 0,03%) trénh sy tich luf nhidu
L0y trong khong khi.

Pén nay ching ta ¢6 thé nhén bidt tuong dbi 18 v& 4 giai doan chinh c¢iia st phat
trién niing sudt cy trbng:

Giai dogn 1 12 giai dogn sir dung céc chét hod hoc s d1¢t 6, chbng siu bénh va
cdn tring,

Giai dogn 2 14 giai doan st dyng céc gibng méi va céc chit ¢6 hoat tinh sinh hoc.
Giai dogn 3 14 giai doan ning cao hoat d0ng quang hop cla ciy trdng.

Giai dogn 4 13 giai dogn st dung chc hé théng nhén tao, mot dang méi cia san xvit
" ndng nghiép “quang hop trong bng nghmm” L. Bell (1977) 43 viét: “Tién bd cha ching
ta trong viéc nhgn thirc duge co che cia quang hop nhanh t&i mirc 13 ching con 14u nika
" chiing ta ¢6 thé hodn toan dua vén dé st dung gué trinh quang hop vao thuc 1€ nhim
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“

tich lu§ nding luﬂ’ng anh sang dé dap Ymg nhu cdu k¥ thudt cia lodi ngudi”. Rolf Lother
(1973) ciing a8 viét: “T5i tin ring trong khoédng 30 nim nita, con ngudi sé tao duoc qué
trinh quang hop rhén tao”.

Mue dich ciia viée nghién ciru ban chét va co ché cia qua trinh quang hop l XAy
du’ng nhitng con dudng v phuong thirc nhim ting ning sudt quang hop & cdy trdng,
song ching ta cung c6 thé tai lap va st dung cac nguvén tic, phé.n u’ng cia quang hop
trong cac hc; théng cong nghiép nhu nhé “quang hop nhin tao” dé ché tao ra cde chit
don logi v& thye phdm va cac nguyén ligu khac: dwomg, axit amin, protein, lipit, cdc chit
¢d hoat tinh sinh 1y, cdc chét tring hop,. .. Quang hO’p nhén tgo cling sé dura theo co ché
ctia quang hop ty nhién 13 nhd cdc nguyén liéu ¢ sén trong khi quyén nhir CO,, Ny,
Hz 0, dinh dudng khodng va birc xa mit triv.

Dian s6 trén thé gi6i ngay cang ting, dién tich dét trong trot ngdy cang thu hep lai
do sy cOng nghiép hoa, . Véi quy mo khai thac thuc vat 1rong trot hién nay, con ngudi
chira thod man duge tit ca cic nhu cAu cia minh {(mét pha,n ba dén s6 thé gidi trong
khéu phan in khéng du chit dinh duﬁng va mot phén tr ddn so van cdn bi déi an) nghia
1a ngudn lwong thare, thuc phim vin 13 mot trong nhitng van d& gay cin nhit cua con
ngudi hién nay. C6 nhidu nguyén nhén (do x4 hoi, do k¥ thuét trdng trot) nhung nguyén
nhén chinh 13 do con ngudi chira ¢6 nhiing bién phép céi tao diing mitc va st dung hep
1y chitc ning quang hep cia ciy xanh.

2. Bién phdp diu khidn quang hep 38 ting ning ;suét ciy trong

Ning suat ciy trong 12 myc dich chinh cta nganh trong trot. Nang suft cy trong
gom niing suft sinh vt hoc (NSew) va niing suit kinh & (NSy,). Nang suft sinh vét hoc 13
tong liwong sinh khéi chat khd cdy trong tich lu§ duoe trén mét don vi dién tich trdng trot
trong mot thoi gian nhét dinh (mot Vi, mét nim hay mdt chu ky sinh trudng). Nhu'ng cay
trong ma d5i twgng thu hoach chu véu 12 hat, ¢t bap, . thi ngoal khai mem vé nang suAt
sinh vt hcpc con c6 khéi niém vc ning suft kinh t€. Ning suét kinh & 13 mdt phén clia
ning sudt sinh vt hoc. Niing suat kinh t la tong lugng chét khé cay trdng tich hy ¢
nhﬁ'ng b6 phén c6 gia tri kinh t& 16n nhit (hat, bip, cv, qua,...) trén mét don vi dién tich
trdng trot trong mot khoang thoi gian (mét vy, mot nam hay mét chu ky sinh trudng).

NSk = NSgu. Ky (Kkt' hé SO kinh té)

Nhu vay, dé néng cao nang sudt kinh t& (NSy) truée hét cn ndng cao nﬁng sué‘t
sinh vt hoc (NSg) va hé sé kinh ¢4 Ky ‘

a) Niing suitt sinh viit hgc va cdc bign phdp k§ thudt trong trot dé ting ning sudt
sink viit hpc:

Niing sufit sinh vt hoc d‘uto‘c tao ra chit yéu do qua trinh quang hqp Cay trong sir
dung ning lwong blrc xa mit trdi trong quang hop va hinh thanh ning suht, Vé hé so hap
thu néng luong 4nh séng t6i ruéng, chung ta d4 néi & tren néu ruong ¢6 chu triic hoan
thién, dién tich 14 dat trén 40, 000 m /ha thi trung binh quin thé cy trbng ciia ruéng hut
duge 50% quang ning t&i. ~ 0
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Né&u n6i v& st dung ning lugng hit thu vao quang hop theo 1y thuyét thi quang hop
¢6 thé tisu ding 8 quang t&, vi vy sit dung niing luong 4nh sdng v& mit 58 luong gin
bing 20% (A3 trir 8% tidu dimg vao hd hip) durge bién dbi.van chuyén va tich Iu§ trong
qué trink sinh trudng, phat wifn dé tao ra ning sut va chit lugng san phém cdy trbng.
Tinh binh quén trong sudt chu ky sinh trudng cia cly va véi chc lodi khéc nhau khodng
0,5-2%, chi trong trudng hop tbt dat 3% niing lrong 161 st dung @8 tdng hop chit hitu
co, tao ning sudt sinh vat hoe cla cdy. Do d6 néu hé s st dung quang niing cla quén
thé cdy tréng cang cao thi ning suft sinh vt hoc cang cao. Vi du: mdng c6 ciu tric
hoan thién (c6 chu triic tdt va phan bb dnh sang tht trong khdi day ctia rudng), hé sb sir
dung 4nh sang mit trdi trong sudt thdi gian sinh trirdng dat 5% thi ning sudt s& 16n gip
nhidu 1in niing sult trung binh va nding sudt cao & mot sé gidng cdy trdng hién nay (aa
lai, gibng ngd lai,...).

Trong trbng trot tuong lai, ching ta str dung cdc gidng cdy c6 kha néng thue hién
quang hop trong nhitng didu kién k¢ thust canh tac t6t (c6 thé trong nhimg didu kién dic
biét) thi hé sb sir dung ning luong 4nh séng c6 thd ting, dbi v6i nhitng rudng c6 cu
trie t6t 161 8 - 9%. Cho nén, nhing bién phédp ning cao ning suft sinh vat hoc cling
chinh 12 nhitng bién phép néng cao hé sb st dung quang ning cia quan thé cy trdng.

Trong cdy ludn tdn tai hai chirc ndng sinh ly quan trong trai ngwoc nhau d6 1a
quang hop va hd hip. Quang hop tdng hop ra céc chét hitu co tir chit v6 co don gidn 1a
CO;, va HyO ¢6 sy tham gia ctia 4nh sdng mit trdi va didp fue trong 14 xanh ciia cdy, con
hd hip lam tiéu tdn mot hirgng chét hitu co do quang hop tao thanh, Cy con 1y thém
cdc chit khodng tir dét nhor hé thong 18 dé gop phin tao ra cée chét hitu co trong ciy.
Ning suit sinh vt hoc (C) cdy trdng tich lu§ trén mét don vi dién tich la hecta (ha)
trong mot don vi thoi gian ngay dém s€ duge tinh nhu sau:

Feo, K¢ L

= 5% — = kg/ha/ngay dém

Trong dé:

- FCO;, 12 lugng CO; cdy trdng dbng hoé dugc trong quang hop trén dién tich 1 m?
14/1 ngay dém (g).

- L 13 dién tich 14 (m? 14/ha).

- K 13 hé sb hibu qué ciia quang hop, K, = %E‘-‘-m gia tri cua Ky thuong tir 0,3 - 0,5.

- Fy 1a luong chit kb duge tich 1uf ciing troﬁ%’ théi gian ngay dém va dién tich 14 1

2 4z
m” 46 (g). .

Mbt 85 gidng Wa méi (I lai) cho ning sudt cao thi hé sb K¢ c6 thé dat 2 0,6.

Trong diéu kién bat thusin nhw khi nhiét d6 cao, sy tiéu ding v4t chét vao ho hip c6
thé rt 16n. Khi cly gip nhiét d6 cao kém theo bi han thi ho hip c6 thé 16n hon quang
hop, trong trudmg hop ndy sy tich luf chét kho 14 con sb 4m. Vi vdy, &y sb gitra sy ddng
hoa CO;, hang ngiy va @) ting chit kho hang ngay (K;) ctia ciy 13 rit khic nbau.Trong
didu kién ngoai canh thugn loi, hé sb hidu qua cia quang hop (Ko c6 thé dat 20,5, vao
phitng thoi diém khong thudn loi thi K c6 thé bing khong hay s6 4m.
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Néu céy trdng c6 thoi gian sinh trwdng n ngady thi ning sudt sinh vat hoe duge tinh
theo phwong trinh sau:

n Fo K, .L
NSgn = > ~22L50 i nim
> Zl 100.000

Tir phuong trinh trén, dé ndng cao niing suft sinh vét hoc ta ¢6 3 bién phép chinh:
(1) Néng cao dién tich 14 cia quén thé cly trdng.
(2) Téng cudmg 46 quang hop va kéo dai thoi gian quang hop cia b may quang hop.

(3) Néng cao hiéu sudt quang hop cua quan thé cay trbng (néng cao luong chit kho
tich luf trén dom vi dién tich 18/don vi thoi gian).

Dé dénh gia dién tich la cha cdy cac ha,y thap i:rong quan thé cdy trdng ta ding chi
tidu 14 chi sé dién tich 14 @Ai) duge do bing sé m* 18/ m® c‘iat Theo quy luit chung thi
dign tich 14 cha cic cdy trdng ting dAn tir lic cdy con dén cudi thai ki phét trién than 14
(ra hoa 16 Vé hinh thanh qud non), sau d6 dién tich 14 gidm din dén thu hoach. Qudn thé
cdy trong cin c6 chi s6 dién tich 14 dat t6i wu de hép thu ning luwgng anh sang dugc
nhidu nhit v tao ra chét khé cao nht. Neu chl s6 dién tich 14 nho hon chi sé dién tich
ié t6i vu thi iang phi 4nh sang chiéu xuong quén thé cay trdng. Néu LAI dat cao hon chi
s& dién tich 14 t8i vu thi cac 14 trong quén thé cay trdng s& bi che khuit 1am cuong dd
anh sang chidu vao céc tAng 14 dudi b giam (dudi didm b)) do &6 Tugng chét kho tich
lu¥ bi giam.

D8 ¢t chi s dién tich 14 ti wu dat cao trong quin thé cy trdng phu thude vao
gidng (v& chidu cao cay, hinh thdi 14, goc 14 v6i thén,...) v& cdc bién phap k¥ thuét canh
tac nhwr mt d6 gico tréng, phin bon, ché d6 nuée,..

Mubn ¢6 mdt két cdu quén thé cly trdng hop 1y, bb 14 ¢6 kha nang st dung duoe
5% (theo Iy thuyet) ning lugng bic xa mit trdi vao viée tao niing sudt chét khd thi
glong cay 12 v6 cting quan trong, Hién nay chiing ta dang tich curc chon, tao ra cac giong
cay trong 1y tredmg” ¢6 su phan phéi 4nh sang déu teén céc tAng 14 dé tAt ca céc thng 1a
deu thye hién quang hop 6t nhét. Nhw vy m6 hinh “cly 1y tudng” 13 cac ta,ng 14 duge
xép theo hinh quat nhd viy ma ning luong 4nh sing duge hit thu nhidy nhét do c6-chi
s6 dién tich 14 t6i wu cao, ngudi ta d3 chon tao ra nhidu gibng l4a theo mé hinh “ely: ly
tudng” (cly cao trung binh, bo 14 thang dimg, géc 14 nhé so véi than, ¢6 diém bl anh
séng va CO; thép). Nhﬁ‘ng gidng Ma ndy c6 chi s dién tich la t01 uu cao va cho ning
sufit sinh vt hoc, niing sut kinh té cao.

Trong mot quan thé rudng & céc didu kién sinh thai khéc nhau, dién tich ié ed the
ting véi the d6 khac nhau va dat cuc dai cling khéc nbau. Mit khac, do thoi glan sinh
trwdmg khac nhau (ndi chung cée cay trbng c6 thoi glan sinh trixdmg tir 75 ngdy ‘dén 150
ngay) nén & céc loai cdy c6 thoi- glan hoat dong trao ddi chét cia bd 14 cung khé.c nhau
do 6 sy tich luf chét khé khong gidng nhau.
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Mire tdng ning sudt chit kho cta quin thé cdy wdng tir sb khong (dhu, cudi thii
gian sinh trudng va khi cdy gip dicu kién bét thudn) dén 300 kg/ha/ngay & thoi ky phat
trién 14 manh nhét va nhimg ngay thuén lgi cho quang hop cd thé dat 500 kg/ha/ngay.

Ning suit chét khé (kg/ha/ngay) Dién tich 13 (10° m’/ha)
A A
300 - 60 T
1 2
200 + 40 --
100 + S 20 -+
! | | | b t ! | e
0 20 40 60 80 100 0 20 40 60 80
Théi gian sinh trudng (ngay) Thoi gian sinh trudng (ngay)

Hink 4.4. Nhip didu tich lu§ chét kho ciia ciy ngd trong qué trinh sinh trudng, phat trién
1- Su tich lu chit khé (kg/ha/ngay); 2- Su sinh tridng cia 14 (m? l4/ha/ngay)

Sy tich luy chit kh6 phu thude nhidu vio thé ning quang hop cla rudng (m*
1a/ha/ngay) chi tiéu ndy thay dbi tuy theo céc cdy trdng khéc nhau, dao dong tir 0,5 - §
triéu m” - ngdy. Tuy nhién, ddy khong phai 13 chi tiéu duy nhét chi phdi mirc ning suit.
Chi tiu m? 1a/m? dét cling c6 ¥ nghia quan trong trong viée tao ning suit quang hop,
chi tiéu ndy trong rudng ciing thay ddi kha nhidu. Trong didu kién t6t 1 m” 14 cy trong
rudng c6 thé ddng hod duoc 4 - 6g CO, trong 1 gid, con trong didu kién x4u chi dudi 1g
va ¢6 khi tiéu hao hét chét hitu co tich Iuf duge do hd hip xay ra manh. Do vy, cudng
d6 hoat dong qua.ng hop ciia 14 cdy trong ruong con phu thude vao hiéu suit quang hop,
nghia 12 luong chit khé chung do cdy tao ra trong mot ngay dém tinh trén 1 m* 13 hoat
dong trong ngay do.

C6 thé tmh hiéu suét _quang ho'p trung binh ctia bd 14 trong subt thoi glan sinh
trudng cta quin thé ciy trdng bing cach 1y nang suft sinh vét hoe chia cho thé ning
quang hop ciia quin thé rudng. Vi du: ning sult sinh vit hoc clia rudng tao ra 80 ta hay
©+ 8.000.000 g chit kh8. Thé niing quang hop cta rudng 13 3 tridu mz—ngéy thi hifu suét
quang hop trung binh cia 14 s& la:

8.000.000 g

ST B o 26 g/mYngly dém
3.000.000 m? grm Tngdy

Higu __sqét__ quang hgp trung binh =

Chi tiéu hleu suat quang hgp trung binh cfing rit quan trong vé s hinh thanh nang
sulit va né c6 thé thay dbi trong subt thoi gian sinh trudng cia cly trbng tir 0 - 20 g/m?
14/ngdy dém. Trong didu kién bit thuin cho cdy trong nhw bi ngd ddc (NH3, H;S,...), bi
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han, néng, sdu bénh,... thi hé hip v6 hidu ting Am gidm sy tmh lu§ chét khé, trong
trudmg hop ndy hiéu sudt quang hop trung binh ¢6 thé 13 mdt con sb khéng.

Hiéu sufit quang hop trung binh quang hop hang ngay con phy thude vao lugng
COy dong hoa dugc trong qua trinh quang hop cia ngay d6 va duge ky hidu 1a FCO,.
Ty s6 gilta hrgng chét khé ting hang ngay (Fx) vi sy ddng hoa CO, hang ngay 13 K¢ (hé

56 hiéu qua cla quang hop). Hiéu suft quang hop (g/mzlé/nga‘iy dém)
&

Nhy vay mubn thu duoc ning
sudit sinh vét hoc (NSgy) cao nhit cin
¢é nhiing didu kién sau day:

- Nhip diéu sinh trudng t6t nhét 10 -
ctia b may quang hgp - dién tich 14 L.

12 -

- Thév gian guang hgp dai nhét
(n) trong subt ngdy dém va trong sudt 6
thoi gian sinh trwong, nghia 13 thé
ning quang hop ciia quin thé rudng
¢b tri $6 cao nhit.

B
20 40 60 86 100

- Cudmg @0 quang hop va dbn
g 4o quang hop g Thoi gian sinh trudng (ngay)

hoa CO;; hang ngdy (F,, ) cling nhu

hé sé higu qua ciia quang hop (Ko lon  Hink 5.4, Hiéu suft quang hgp ¢ha cly ngd
nhét. trong qua trinh sinh truéng, phat trién

- Hiéu suft quang hop trung binh va ning sudt chit khd hang ngay cao nhit.

Mubn giai quyét cac vn dé trén, trude hét cin dénh gi4 nhimng yéu 8 co ban cla
ning suit cAy trdng: ning luong cia 4nh séng mit trdi, dong luc cia qué trinh quang
hop, céc yéu t6 khic thc dong vao hiéu sudt quang hop niur: dinh duting khoéng, ché do
nurde, didu kién cung cp khi cacbonic cho cdy,... ddu c6 thé thay d8i va diéu chinh.

Pén nay ¢4 cé nhitmg tién bo 16n 13 tao duge cac gidng ciy trdng cb hoat tmh
quang hop ting, nén cho ning suft cao. SO

V& yéu tb 4nh séng, nhu d% néi & trén trong subt chu ky sinh trudng ciia cy va véi
cée loai cAy khdc nhau chi sit dung duoc tir 0,5 dén 2% niing in'ong torl dugc st dung aé
_ tong hop chét hita co, tao ning sut sinh vat hoc. Trén ly thuyét, quan thé cay trdng
thé dat dwoe 5% ning Iucmg t6i vao viée tao ning sut chét kho, con thuc té trong q
thé ruéng hut thu duge trl sb @6 trong chu k¥ sinh trudng cua rnmh 13 kho c¢6: the t
hlen duge. Tuy nhién vé néng suat sinh vit hoc cla céc loai ciy trong hién nay d
van ¢on thap hon so voi tiem ning cta chiing. Thue vét c6 kha niing hit thu nan luqmg
dnh sing & bude song tr:380 ~ 720 nm (4nh sang nhin thay), nhung khong ph
cdc bude séng nay déu thudn 10‘1 cho quang hop dé tao ning sult chit khod vi e
ving, nhiing ngay thiéu ning lugng bire xa mat tri @8 quang hop thye hién t6t hiay tuy
di ning lugng 4nh sdng nhung nhx@t 46 thdp ma cdy khong di kha ning smh trdmg
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manh, hofic mdt phan ning luong roi vao khu dét khéng duge cung cip du nrde hay bi
thiéu nwéc hoan toan,... Nghia 14 phén ning luong ndy khéng c6 gia tri dbi v&i quang
hop do che ¢ nhiét khong thuén lgi.

Tmh todn cho thiy, nhimg mida c6 vi do dia Iy khéc phau thi ning luong sir dung
vao quang hop ciing khic nhau: mién nhiét d6i, sé luong nding lugng trong thdi gian
quang hop khoang 7- 10 ty Kcal/ha; mién & nhiét d6i 5 - 7 ty Kcal/ha va mién on déi
khodng 1- 4 ty Kcal/ha.

Hiéu qua sir dung niing lugng anh sing vio viée tao ning svt sinh vit hoc clia cde
loai céy khéc nhan va quan thé khéc nhau dirge trinh bay & bang 1.4

Bding I1.4. Higu qua siv dyng ning lugng 4nh sing vio viée tao ning sufit sinh vat hoc

A\ g Ning hrong t6i Tich fuy Tich luy H# 56 sir dung
Quan thé v n b e i . % , . .
rudn Vidd | cda birc xa mattrdi | sinh khéi ning hrong anh sang
vng (ty Keal/ha) (thn/ha/vy) | (tridu Keal/haivy) (%)
Caymia | 10-25° 8 40 150 . 1,9
Cayngd | 40-50° 4 20-25 84 2,0
Khoai tay | 50 -55° 3 15 60 2,0

$6 liéu & bang trén v& hé sb s du.ng quang nang 1 dic tnmg cho qua.n the rudng
cho ning sult cao. Thong thirong hé 56 sir dung quang niing ciia quin thé cay trbng chi
dat 0,5-1%. C6 nhidu nguyén nhin nhung nguyén nhin chinh 13 rug)ng thidu nuée va
thiéu dinh duorng khoéng cho cily nén thii gian sinh trudng bi nit ngan so véi thoi gian
sinh trucmg tiém ting cta cdy, mot nguyen nhin nita khong kém phin quan trong la
chwra nfm duoc quy luét xay dyng cdc rudng c6 kha ning s dung quang ning vio
quang hop v&i hé s6 cao vé mit Iy thuyét (5%).

Viét Nam 13 nude nhiét d6i nén thdi gian hoat dong quang ho’p clia quin thé ruong
ngén hon so véi céc nude 6n ddi, tuy nhién trong didu kién cfla nuée ta, cdy trdng co
kha ning quang hgp quanh nam. Do vy, trong trong trot ta cn ting vy, xen canh gbi
v dé tin dung thoi gian quang hop ctia quin thé cay tréng nhim ting hé sb sit dung
quang n#ng. Hi¢n nay ching ta d c6 md hinh lun canh 3, 4 vu va ¢4 biét 5 vy trong
nam. Céc bign phap k¥ thudt canh téc hop Iy nhu ché d6 phén bdn, tedi nude, phong trir
sdu bénh kip thdi d3 lam ting tubi tho cua 14 (nhét 14 14 dong cua lda.. .), ting cudng dd
quang hgp va kéo dai thoi gian quang hop c6 ¥ nghia v6 cling quan ‘trong trong viée

ting nang sult sinh vét hoc.

5) Mg 56 kini t€ vi bign phdp niing cao hi s5 kinh t4 (Ky):

Khi chung ta dﬁ nim v didu khién dtrqc cdc dudng hudng, bién phap k¥ thuft chu
véu de lam tang nﬁng suft sinh vat hoc rdi thi bién phap lam tang kha niing tich luy chit
kho vé che cor quan c6 gid trj kinh & @b voi cac cly trong mé, d6i twong thu hoach cha
yéu 13 cn, hat, bip, qua... 1a vide 13m c6 ¥ nghia cue ky quan trong.
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H¢ s6 kinh 1€ (Ky) 1 ty sb gifta niing sudt kinh 15 (NSy,) v& néing suéit sinh vat hoe
(NSSV}:) K—kt = NSkt/NSsvh

(4 tri t01 da ctia h@ s kinh t& phy thudc rdt nhidu vao d#c tinh di ‘tmyen clia gidng.
Gibng c6 hé s6 kinh 1 cao thi thudng cho nang suét kinh 4 cao, cdc gnong 2 méi hién
nay c¢6 Ky = 0,5 - 0,6 ¢6 thé cho ning sudt tir 8 - 12 tAn/ha/vy. Cée glong cil & nudc ta
c6 hé 86 kinh t& thip Ky =0,3 -0 ,4) cho niing sudt khong cao (4 - 6 tin/ha/vy 13 thi da).

Hé sb kinh té phy thudc vao dic tinh di truyén cia gidng 13 chinh nhung ¢6 thé
thay ddi tir 0 dén gia tri cac nhét con phu thude vao ce bién phép k¥ thudt cling nhu
didu kién ngoai canh. Vi du: Khoai ta'y trdng trong didu kién nhmt do cao (vu xuén he
& Viét Nam) s& khong cO ¢l hay ¢t rét {t va nho mic du ché 46 bon phin, tu'én nude
phil hop, do vy hé sb kinh t& vt nho. Song trong khoai tdy vao vu déng néu duge _
iwdi nude, bon phéan 18t s& cho ning suét cu rit cao (nh:a.et do thich hop cho cay khoai
tdy hinh thanh cd tir 18 - 23°C) do hé sb kinh 18 16n. Déi véi cly Ita néu b bong,
phoi man vao lic nhiét db cao hay thip déu khong t6t cho qué trinh thu phan thy tinh
nén hat khong hmh thanh, khi dé gm tri cta hé s kinh t& ¢6 thé 13 con sb khong. Cho
nén d6i véi lha cAn bd trf thei vy 48 khi ud bong, phoi mau nhiét do khoéng khi trong
khoang tir 25 - 30°C va ¢6 anh séng dly du... thi qué trinh thy phan, thy tinh difn ra
t6t, hat chiic, béng to va hé s kinh ¢ 16n, néng suat kinh té s& cao.

Trong trdng trot, nude 12 yeu t8 quan trong hang du dbi voi sy sinh trudng, phat
trién cia cay Dic biét khi ciy bt ddu chuyén sang giai doan sinh trudng sinh sdn thi
nuée 12 yéu t6 quyét dinh sy van chuyén vat chét trong cdy v& co quan du trit. Néu &
giai doan hinh thanh co quan kinh & ma c4y bj han thi hoa s& khong duge thy tinh din
t6i hat 1ép, limg, qué bi rung... va sy vin chuyén vt chit vé& co quan kinh té giam
manh, c6 thé khéng cho ning suét dbi véi cay My e, hat, qua, v.v...

Phin bén ciing 13 yéu tb thic ddy qué trinh van chuyén vat chét v& co quan kinh té
vi chiing ¢6 thé tham gia vao viée 1am ting tiét dién mach libe va truc tiép tham gia van
chuyén vat chét trong libe. Vi du: bén phén kali hiéu qua dbi véi tht ca cée loai cdy
trdng nhung hiéu qua rét cao dbi vai cay Idy tinh bdt nhu khoai iy, khoai lang, sén day,
sén tAu... hay ciy ldy dudng nhu mia, ci cai dudng... vi nguyén 16 kali tham gia vao
qué trinh tdng hop tinh bdt, dudng. Vi vdy, dbi véi cc cly trdng trén khong thé th:iéuﬁ
kali. Néu ta cung cfp dAy di kali cho cdc cay ldy on, dudng... s& lam cit to, nhidu tinh
bot, ham lugng dudng ting va din dén ning sut ting cao. o

Bbi véi cic cAy ho du nhu lac, diu twong, vimg, thdu diu,.. bon phén 14n mang
lai hidu qua cao hon rét nhidu so véi cac ca.y trdng khéc vi dbi v6i cde chy trdng trén,
phospho c6 tac dung 1am ting tdng hop chét béo eling nhu chuyén hod nito phan ti (Nz)'
thanh dam sinh hoc nhd hoat ddng cha vi sinh vit. i

Céc nguyén 16 vi lugng nhu Cu, Zn, B, Mn, Mo, Fe... v mdt sb chét didu hoa_' s_mh
trudmg (auxin, gibberellin ...) ¢6 tic dyng lam ting kbha niing dfu hoa, dau qu4; ting sy
van chuyén céc san phdm quang hop vé co quan kinh t nén lam ting kich thuéc qua,
¢, hat ...nhd 46 lam ting hé s6 kinh té, ting néng sudt va chét luong san phé‘,m,
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CAU HOI ON TAP CHUONG 1V
Hay viét phirong trinh diy d1 niing suft kinh t8 (NSg) dé lam sang t& mbi lién
quan gilta hoat d4ng cva by mdy quang hop va niing sut ciy trdng?

Hay chimg minh higu suét st dung 4nh shng mit troi cia cdy trdng trén ly
thuyét chi dat 5%7

Néu nhitng dic diém co ban vé cdu triic, hinh théi cia cay trdng “If tuong™?
Trinh bay cée bién phap diéu chinh dign tich 14 t81 wu cho quin thé cay trdng?

Chimg minh ring cu tric cia rufng 12 mét hé quang hoc va 13 yéu t cta
niing suét?

Trinh bdy ¥ nghia va trién vong ciia quang hop trong céc hé nhén tao?
Bién phép ning cao ning suéi sinh vit hoe (NSe)?-

Bién phap nang cao ning suft kinh t€ (NSy) khi di cé néng sudt sinh vét hoc
cao?



Chuwong V

HO HAP TRONG QUA TRINH NAY MAM
VA TRONG BAO QUAN NONG SAN

- H6 hdp khéng chi 1a frung tdm trao doi ning lugng ma né con I trung tém
trao doi chdt cia 18 bao thuee var.

- Hiéu rp nhitng bién d6i sinh Iy, hod sinh dc trung trong qué trinh nay mdm
ctia thyee vit, &t 36 hiéu dugc co 56 khoa hoc cia cdc bién phdp didu chinh ho ha(p
irong qud trink ngdm 3 hat gidng,

- Cdn ndm dwoc nhitng hogt déng sinh Iy xdy ra trong khoi nong san phdm khi
bao qudn va tdc hai cia chung. Trén co s& d6 hidu dwge co s¢ khoa hoe cia cdc
bién phdp bao qudn ndng san phdm.

I. KHAI QUAT CHUNG VE QUA TRINH HO HAP
1. Binh nghfa

H$ hdp 13 qua trinh oxy ho4 cée hop chét hitu co ma trude hét 1 gluxit véi sy tham
gia clia oxy khong khi dén sin phim cudi cung 13 CO, va Hy0 ddng thovi giai phoéng ning
lwgng cung cip cho cac hoat dong séng cua thyre vat va ta0 san phim trung gian cho cac
qué trinh sinh téng hop khéc nhau.

Phuong trinh tdng quat ciia hé hip c6 thé durge bidu didn qua 2 giai doan:

Giai doan 1: CgHip06+ 6H,0 ——> 600, + 12[H;]
Giai dogn 2: 12[H,] +60, ——> 12H,0+ Q keal
Phuong trinh tong quat: CeHpp06+6 0, ——> 6H,0 + 6CO,+ Q keal
(Q keal = - 686 Kcal/mol)
2. Vai trd edin hd hip déi véi adi sdng ciia thie vit

e Ho hép tao ra ngudn ning leong cung cép cho moi hoat déng sbng cha co thé thure
vat. Néu nhtr trong quang hop, ning lwong anh sang mit troi duge tich luy vao céc cdc
hop chit hi‘rucctlnqua 16 hip ning hrong d6 lai dwoc gidi phong ra dudi dang ATP
(hinh 1.5). Dy 13 ngudn niing lugng co ban, 13 chit dy trit ning lugng van ning trong co

e San phim trung gian rong qua trinh oxy hod Ia soi day lién két cac mitkhac nhau
clia qua trinh trao doi ¢ hfétthéng nhét trong co thé thyc vit. Nhiéu san phim trung glan
con 1a nguyén ligu khéi diu :cﬁa*_n_l;i_ép qué trinh sinh tdng hop quan trong trong cly. .

L

» Hb hip con 13 s 6'§_hp§1t.;j§ng chéng chiu cia céy. Néing lugng clir gnhu
nhiéu nguyén liu trong qué- rinh hé hdp d& givp cly chéng chiu 6t hon v6i séu bénh
ciing nhur v6i diéu kién ngoai eanh: bt loi, 0




Nhu vy, ho hip khong chi 13
trung thm trao d6i ning lugng ma con
13 trung tAm trao dbi chét cha t bio
thye vt va ty thé (Mitochondria) 1 co
guan tir thye hién chic ning nay. Méi
6 bao ¢6 161 hang twam ty thé, & cac té
bao ¢6 hoat dong trao ddi chét cang ®
manh thi b long ty thé cang nhidu, o

€0, + Hy0 ' Gluxit

D& danh gid khi ning hd hip cia  zqp 47
cac nguyén liéu thyc vat khdc nhay,
ngudi ta dya vao 2 chi tidu quan trong,
d6 12 cuong d6 ho hip va hé s6 ho hip.

e Cudng do hd hip (Ihh) 13 lwong 0; ma thyc vat hip thu, lugng CO, thai ra hay
bing luong chit hitu co tidu hao trén mot don vi khéi luong nguyén 1i¢u ho hép va trong
mét don vi thdi gian,

Hink 1.5. Méi quan hé gitta hd hép va quang hop

Cudng d6 hd hip ludn bién dbi nhiéu theo cac loai thuc v4t khic nhau. Trong cing
mdt cdy cudng @6 ho hip thay dbi theo timg co quan bd phan khéc nhau ciing nhu timg
giai doan sinh trudng khéc nhau.

Ngoai ra, cudng 46 hd hip cta thuc vt cbn phy thude nhidu vao cé,c yéu 6 ngoai
canh nhu ham lugng nude trong mo, nhiét ¢, ndng d6 0, ..

o Hé s6 hd hip (Respiration quotient - RQ)

RQ 12 ty sb gifta s& phén tir (hay thé tich) ciia CO; thai ra va s& phén tir (hay thé
tich) clia 0, ma thire vt hép thu trong qua trinh hod hép trong cling mot didu kién va thai
gian nhét dinh.

RQ phy thude vao ban chét coa nguyén 1igu ho hép:
RQ = 1 khi nguyén Liéu 14 gluxit.

RQ < 1 khi nguyén liéu hé hép 13 protein, axit béo hojc lipit.
(céc protein khi bi oxy hoé triét 3¢ RQ = 08).

'RQ> 1 khi nguyén liéu hd hip 13 axit hitu co.

RQ ¢on phy thufe vao tinh trang hd hip. Khi ho hdp yém khi hodic ¢6 sy két hop
gita hd hip va 1én men thi RQ ting va thudmg 16n hon 1 & moi nguyén 1iéu hod hép.

Gi trj citd RQ cho biét qué trinh hd hép cAn nhiéu hay it oxy, gitip ngudi ta c6 thé
d2 xuft céc bién phap trdng trot hop 1y cho timg loai cdy trdng ciing nhu k¥ thuat bao
quéan thich hgp vdi ting loai ndng sin,
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11. HO HAP TRONG QUA TRINH NAY MAM CUA HAT GIGNG

1. Nhing bifn dbi v& sinh 1y vat hod sink dfic trung trong gud trinh ndy mim

o Bién ddi hod sinh

Khi hat ndy mim quéd trinh thuy
phén ting 1n d6t ngdt. Cac enzim thuy
phin nhu g-amylaza, proteaza, lipaza
duge ting cudng téng hgp. Nher viy ma
chét du trit & dang céc polime duge phin
gidi thanh cdc monome 13m thay dbi . Diy
hoat dong thim thdu cha t& bao. Phin | véo chuydn
1ém céc san phdm thuy phan nay duge st
dung 1am nguyén lidu cho qud trinh ho =
hép. Hinh 2.5. Bién abi cac chét dy it cung cap
nguyén li€u cho qua trinh hd hép

khi hat nay mam

e Bién ddi sinh Iy

- Bién dbi sinh Iy dic tung nhét
trong qué trinh ndy mim 13 sy tang cudng 46 hé hip.Vi véy, co s¢ khoa hoc cia cac
bign phap k¥ thudt trong ngdm 1 hat gibng 14 téc dong vao qué trinh ho hip, tao didu kién
thuén lgi cho qud trinh hd hip xay ra véi cudng 49 cao d8 cung cip du néng luong va san
phém trung gian cAn thiét cho s ndy mém ciia hat gibng.

- Thay d6i vé can bing hocmon: Cén bang hocmon didu chinh sy ndy mim hay ngi
nghi 12 ty 1§ gilta gibberellin (GA) va abxixic axit (ABA). Khi hat dang & trang thai ngl
nghi, hdm lugng ABA 1t cao va GA Ia khong dang k&, Nguge lai, khi hat gidng hat
mrde, phdi phat ddng sinh trxdng ting cudng téng hop GA, GA vén chuyén ra khoi
phdi va kich thich sy tdng hop o-amilaza it 16p aleron. Day 1a enzim quan trong thue
hin qua trinh phén gii tinh bdt thanh dudng sir dung lam nguyén liéu ho hip. Bé_n__g
thdi mdt phin trong sb dudng tao thanh dugce vin chuyén vao phdi lam nguyén lidu thic
dAy sy sinh trwdng, phst tridn cia mim (hinh 3.5). |

Trong thye t& san xudt, dé phé bd ngi nghi, kich thich sy ndy mém cia hat, cfi_a cu
ngurdi ta c6 thé didu chinh sy cin bing gitta hai loai hocmon ndy bing céch xir Iy GAs.

L i e e : e
Hinh 3.5, Vai trd clia GA d6i v6i qua trinh ndy mém ciia hat
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2, Cée bién phap ditn chinh hé hip trong qué trinh ngAm i hyt gibng
a) Didu chinh ham legng nwde trong hat:

Nude 13 mdt trong nhiing didu kién quan trong dbi v6i sy ndy mém. Hat kho (30
dm 10 - 14%) khong c6 kha ning ndy mam. O trang nay, nhd lye hit trirong hat o6 kha
ning hip thu nudc rit manh, cudng ¢6 ho hip ting nhanh, phéi phat déng sinh trudng
va hat ndy mam. M6i loai hat cdn mot lugng nude khic nhau cho sy ndy mam - duge
goi Ia legng nudce 16 thidu.,

Lwong nwdc t6i thidu 13 ty 18 % gitta hugng nude hit vao da cho hat ndy mim so
véi khbi lugng cia hat.

Luong nude hit vao di 48 hat nay mim

Long murde t5i thidu (%) = . - x 100
Khoi lugng ciia hat

Céc logi hat khéc nhau ¢6 hrgng nude tdi thidu khac nhan. Mot sb loai hat giau
protein nhir céc loai d4u dd cAn luong nude t6i thidu tir 100 - 120%, hat théc cin 50 -
80%, hat ngd cin 38 - 40% va hat hudng duong cn khodng 44%. Vai trd ciia nude
trong hat déi véi qua trinh ndy mim con c6 quan hé mét thiét voi nhiét @ trong méi
troong.

b) Diéu chinh nhidt dp:

M3i loai hat khde nhau c6 nhiét dd thich hgp cho sy ndy mam khac nhau (bang
1.5). Nhin chung, nhigt 8 thich hop cho su nay mam ciia da s6 cdc loai hat dao dong tir
25 - 28°C, v6i cac cay nhiét d61 khoang 35 - 37°C.

Trong gi6i han nhit dinh, khi nhiét d6 ting, cwdng d6 hd hip cling tang va xic tién
nhanh su ndy mim. Giai doan dAu, nhiét 46 anh hudng dén tdc d6 cha céc phén Gmg hod
sinh va ting kha ning hd hip cia hat xtic tién nhanh qué trinh ndy mam. Khi hinh thanh
mim thi nhiét d6 thich hop c6 kha ning didu tiét su sinh trudmg phat trién cﬁa mim
thong qua hd hap va céc chire niing sinh 1y khac. Khi nhiét d§ qué thip, s ndy mAm vin
c6 thé bi vie ché ngay ca khi 4m d9 clia hat cao.

Nhu véy, nhigt 46 va nudc 1a hai yéu t6 quan trong dbi voi sy ndy méim.Thye té,
ngudi ta d& didu chinh hai yéu t6 nay qua bién phép ngim 1 hat giéng dé ting ho hip va
kich thich nhanh qua trinh nby mém. Déi véi céc loai hat khﬁng cAn qua k¥ thust ngz“im
u, ngu’m ta phai xac dinh thoi vy gieo trdng hUp 1y va d6 4m dét thich hop dé hat c6 thé
néy mAm nhanh va ty 18 ndy mam cao trén ddng rudng.

132



Bdng 1.5, Gidi han nhiét 45 cho sir ndy mém ciia mét s6 logi hat

Nhiét 48 (°C)
Loai hat Ciee tidu Téi thich Cye dgi
{minimurm) {optimum) (maximum)
Mgb (Zea mays) 8-10 35 45
Lia (Oryza sativa) 10-12 35.37 44-50
Déu Ha Lap (Pisum sativum) 1-2 30 35
Cil cai dudng (Brassica napus) i-2 30 49
Hudng dwong (Helianthus annuus) 8-9 28 35
Dua héau (Citrullus vulgaris) 12-14 35 40
Thude 14 (Micotinana tabacum) - 13-14 28 32-35
Bong {Gossypium) 12-26 37- 44 44-50

o) Diéu chinh ham liegng khi trong khili hat (0; va C0y:

Oxy la nguyén liéu cta hd hp nén né rit cin cho s¥ nay mim cha hat. Tuy nhién,
muc do man cam vOi oxy cla ting loai hat khi ndy mém c6 khac nhau, Vi dy, hat lta mi
ndy mém rit thudn loi trong khong khi, qua trinh ndy s& bi Gc ché kh1 hat bj vii séu
dudi dét. Nguqc Iai, hat ia lai c6 thé ndy mim ngay trong nude va méim c6 kha niing
sinh truedmg rat 6t trong didu kién ham lugng oxy rét thép (khoang 0,2%).

C{)z duorc san sinh ra trong qu4 trinh ho hap, 16 tich ty lai trong khéi hat v3 frc ché
* h6 hip & ndng db cao. Trong qué trinh nay mém, cudng 46 hd hép ting nhanh ddng
nghia véi lugng COy ciing thii ra nhiduy, neu khéng cd bién phap giam lugng khi ndy
trong k_hox hat s& gy hmn tuong hé hip yém khi, tao nhidu sin pham giy doc va lam
ma‘t st séng cﬁa hat gibng. Khi ham hrong CO, ting 18n 35% hiu hét cac hat gidng déu
mét stc nay méim,

Nhu viy, ¢ xtc tién nhanh qué trinh ndy mim, ngoa1 viée 1 Am ¢é néng cao nhiét
46, ngam H,0 d8 ting d6 4m cua hat, ta con phai dao khéi hat ¢é tdng ham lut;mg 02,
trdnh tich lu§ nhiéu C0,, dam bao thuén 1gi cho qué trinh hd hap cta hat khi ndy mﬁm

Khl 1am @4t gieo hat cung chn phai dam bao 4 toi xbp nhit 1a ‘VO’I nhﬁ'ng loai hgt'_
¢6 hé s6 hb hip (RQ) thap nhu hat lac, hat déu. Diy lé. cac loai hat cin nhidu oxy hon
trong qué trinh hé hip. Sau khi gieo hat neu g4p mua cin x6i phé véng kip thai &é dé.m :
bao i oxy cho hat ho hép va qué trinh nay mém xay ra s8 thudn loi hon. T

111 HO HAP TRONG BAO QUAN NONG SAN PHAM
1. Phén logi néng sin phém v diic tinh chang cda ching

e Cdc logi hat

Hat ndng sin & mede ta c6 tht nhidu loai mang hinh thai khéc nhau, nhtmg chﬁ yéu
thude 2 ho: ho hoa thao (grammeae) va ho déu d8 (leugmnmoceae) Day i Joai neng san
phim d& bao quén va phuong phip don gisn nhét 13 phoi khd, giam ham lugng: nude
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trong hat dén 66 m nho hon d5 4m 16 han. Cin cff vao thank phin hos hoc, ngudi ta chia
chiing thanh 3 nhom;

- Nhém gidu tinh bot: a, ngd.

- Nhom gidu protein: cdc loai dau 6.

- Nhém gidu chét béo: lac, vimg. ..

Ca 3 nhom hat trén tuy k_hac nhau trong hé thong phén logi, khac nhau vé thanh

phan dinh dudng, nhumg v& cu tao thue vit ching rét gidng nhau va bao gbm cée bd
phén chinh nhy sau:

+ Vo hat (seed coat)
ja phén bao boc toan bd
xung quanh hat, cd logivé -
trAn nhur ngd, Ia mi, ddn, i
¢6 loai vo trdu nhwr Ma, =
k&, dai mach. VO hat c6 Riphoi
the dung guan trong dé
bdo vé phdi hat, vi viy
trong qué trinh bdo quin Hinh 4.5, Chu tao cia hat 1 14 mim (tedi) va 2 14 mim (phai)
cén phai gilt gin, bdo vé,
trénh lam sdy sat do tac 46ng co gidi.

+ Lop aleuron 12 16p vo va tiép gidp voi phan ndi nhil. Tai ddy tdp trung nhidu chét .
dinh dwdng quan trong nhur protein, lipit, mudi khoéng va vitamin nén dé bi oxy hoa va
bién chét trong didu kién béo quan khong tbt.

+ Noi nhil (endosperm) 12 noi dur trir nguyén liéu ho6 hip cia hat. Trong qui trinh
bao quan sy hao hyt chit chit hitu co chi yéu 13 & phin nay.

+ Phoi hat gbm: mam phoi, r& phoi, thin phdi va tir diép (cotyledon). Ngodi ham
lwgng dinh dudng cao (protein, lipit, vitamin, enzim), phdi ¢6 ciu tao x6p va cé hoat
ddng sinh ly manh nén phdi d8 nhifm 4m va hu hong. Nhitag bat ¢6 phéi 1én thudng
kho bao quén hon,

e Cdc logi rau qua tuoi

Nhém nay bao gdm: rau in 14 (rau mudng, rau cai), rau 3n cii (su hdo, carot, ci cai),
qua ding nhu rau (bﬁu, bi, ca chua, dua chut) va céc loai qua khéc nhwr cam, chanh, dua,
xoéi. Nhin chung, 88y 14 céc loai ndng sén khé bao quéin vi ching ¢6 ham lugng nuée cao
va thinh phén dinh dudng cling rit phong phti d& bi bién d6i trong thdi gian bao quén,

Thinh phén hod hoc cita rau qué twoi bao gdm tAt ca cée hop chét hitu co va vb co
cu tao nén céc t& bio va cdc md clia chilng. D6 13 cac polysaccarit, axit hitu co, edc hop
chét nito, chét thom, chéit méu, chét béo va dic bidt 14 ¢6 ham lugng nude rit cao, Nude
trong rau qué chiém 61 80 - 90%, c6 khi t6i 93 - 97%.

Dbi v6i rau qua truGe khi thu héi, qud trinh tdng hop chit hitu co chiém wu thé
nhung sau thu hai thi qua trinh phan giai 12 cht yéu. Nhu vy, ho hip 13 qua trinh sinh
hoc co ban xdy ra trong rau qué troi khi bic quén.
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Muyc tiéu cia bé@ quén ran qué twoi 12 duy ol si sbng tiép tue ciia nd sau khi tach
khm mbi trlrémg song tir nhién hofic tich khoi co thé me, sao cho sau théi gian bdo cudn
tbi da, rau qua van gift duoe chit ugng va gid tii sit dyng cao.

e Cdc logi cut

C6 3 loai ¢t phé bmn & nude ta, d6 12 khoai tdy, khoai lang va séin. V& it gidi
phiiy, cic loai ¢t nay déu ghm c6 2 phén chinh:

- V6 ¢f ¢6 thé gbm 2 Eé'p nhw cit sin (vo g8 va vé ciii), it khoai tay (vé trong vé. vd
ngodi) nhimg ciing ¢ thé cé mdt I6p nhu ci khoai lang. Thanh phin chi y@u ia
xelluloza va hemixelluloza ¢6 thc dung bao vé gily cho ca it bj tac ddng boi che yéu th
ngoai canh.

- Rudt ot chiém phén 16n khéi lwong cha ci. Déy 12 khéi 1 bao mém o6 nhidu tinh
bt va ham luong nude rit cao.
Nhu vy mbi loai nong san déu ¢b nhitng dic tinh riéng cin phé,l ¢ phuong phap

béao sao cho thich hop 42 c6 thé duy i duge chit lirgng ctia khéi néng sin trong qué
trinh bao quan,

2. Mot 56 hogt dfng sinb I chia khoi ndng sin trong qus trinh bio quin
a) Qud trinh chin tié‘}) ciig khdi néng sén trong bio qudin; |
Trong bao quén, ngudi ta phin d6 chin cia cdc ndng san thanh 3 trang thi sau:

- B§ chin tha hogch: P8 chin ¢6 thé thu hoach dugc, Iac nay cac nong san thudng
chua dat t61 49 chin hoan toan. P9 chin thu hoach thu’(mg thay dbi theo didu kién vin
chuyén cling nhu dleu kién bdo quan. Khi cdn van chuyén xa holic bdo quédn 18u trong
thei gian dai thi cdn thu hoach s6m hon.

~ D6 chin sinh Iy: D6 chin thanh thuc cua hat vé phuong dién sinh I¥. Khi hat 43
qua giai doan chin sinh 1y méi c6 thé ndy mim.

- B chin ché bién: D) chin dam béo yeu cdu v& mit ché bién. Tuy theo nhu cau
ché bién cia tu'ng mit hang ma b yéu cu vé d@ chin cta nong sin khéc nhau. Vi dj,i
dira déng hop cAn do chin gia vira phai, nhumg néu dimng ché bién ruou thi dé chm ché
bién 1d khi qué chin nhfin, ¢6 mui Tugu.

Phin i6n cac loal nong san phim ddu ¢6 qué trinh chin tzép tuc sau khi thu hai
duge goi 1a qué irinh chin sau (chin tiép). Trong thyc t& san xuét, ngu'bl ta khé b
thu hdi san phim ding thdi ky chin sinh 1y ma phai ¢ qua trinh chin tiép thi sém
moi ¢6 chit hrong cao. Rleng céc loai rau (n 14, dn cf, dn hat) thi khong can
trinh nay.

Céc loai hat ¢6 qua trinh chin sau kéo dai thu?mg lam glém ty 1§ ndy mém Vi
ndy mim khéng dbng déu. Nguqc lai, giai doan chin saul ngfn, hat thuémg
ngay ngoéx ddng rudng hoic trong béo quén, khi gip dd dm va nhl@t ) thic
0n thét dang ké. o




Qué trinh chin ¢ia céc ndng san pham phy thude vao cudmg 46 ho hidp, khi cudmg
d6 ho hip cang manh thi qua trinh chin x4y ra cang nhanh va thdi han bio quan an todn
ctia céc nbng sin phim cang rit ngén. Trong qué trinh chin cla qua, qua trinh ho hép
ting a6t bién - duoc goi 1d 46 hdp bot phds. Tuy nhién, khéng phai tht ca céc loai qua
déu c6 hd hip bot phét khi chin (béng 2.5).

Dé 1am chém qué trinh chin, kéo dai thoi gian bao quan ngudi ta ¢6 thé sir dung cde
tac nhin gy e ché ho hip bot phat nhw nhiét @8 thip, €0, cao, 0, thip. Vi dy, khi ham
lugng C0, 13 10%, 0, 11% holic nito 79% thi théi gian b3o quéan rau c6 thé kéo dai thém
30 - 40% so v&i didu kién bao quan binh thudmg. Trai lai kbi cAn qua chin nhanh, ta lai
phai thiic ddy qué trinh h6 hip, tao didu kién thusn 1¢i cho qué trinh ho hip bdt phat xay
ra & cudmg 46 cao.

Bdng 2.5. Che logi qua thudc nhém cb va khdng ¢6 hd hip bt phéat

Nhém qua cé hd hap bt phat Nhém qué khong o6 ho hip bét phét

{Climacteric) {non- climateric)

Qua bo (Persea Americana Mill) Cacao (Theobroma cacao L.)

Qué chudi (Musa spp.) Pao 1{n hét (Anacardium ocidentale 1)

Miing ciu xiém (Annova muricata L.) Quaé vai (Litchi chinensis, Sonn)

Qué &i (Psidium guazava L.) Mang cut (Garcinia mangostana L.)

Qué xoai (Mangifera indica L.) Qua cam (Citrusd sinensis/L./osbeck)

Pu db (Carica papaya L.) Quaé dita (Ananas comosus/L./Merill)

Séu riéng (Durio ziberthinus J. mur.) Chém chém (Nepherium lappaceum L.)

b} 8w milt nwde ciia cde ndng sin phim trong béo qudn:

Tt c4 cic néng sén phdm ddu chiza mot ham hugng nuéc nhit dinh, né thay dbi tuy
theo cdu tao giai phlu va trang thai keo nguyén sinh chét cta té bao trong ching. C6
nhitng loai chiza nhidu mrée nhwr rau qua twoi (80 - 95%), nhung cling ¢6 nhimg logi ¢6
ham Iugng thdp hon nhir cdc hat ngil ¢be (11 - 20%). Pbi véi nhitng loai san phdm cb
hém lugng nuée cang cao thi vide bio quan cang khé khiin hon, Vi nuéde khéng chi anh
htr(’mg dén ho hép ma nd cdn 13 moi trudng thudn lgi cho hoat ng ciia céc vi sinh vt
' gay “hai trong khi bdo quan,

ft nwGe cua cic néng san phém nhanh hay chém khong chi phu thudc vao
( c ’trong md ma cdn phy thudc vao trang thai md bao boc (46 day, 46 chiic
cia Vo' hat,-- ctia 16p sap ngoai vo qua), phg thudc vao cudmg dd ho hip ciing nhy céc
didu kién bao quén khac nhau (nhiét 46, & Am, 46 théng gis...).

& nhiét dé cao va d6 &m khéng khi noi bio quén giam thi luo'ng nuwdc trong cac
nguyén lidu bao qu'c’m mét di cang nhanh. Trung binh cir 100g khéi hwong hao hyt trong
qué trinh bao quén thi ¢6 tir 75 - 85g 12 nude, edn lai 15 - 25¢g 12 chit kho, Khi mit nuée
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din t61 hién twgng khd héo, giam khdi lugng, gay 1di loan céc hogt dong trao d6i chit
va lam gidm chét lugng cla cic néng san.

Trong thye ¢, 48 gidm sy mét nwéc trong qué trinh bio quan nhét 1a d8i v6i ran
hoa qué twod, ngudi ta ¢6 thé gidm nhiét dé, tang 46 Am qua cac bién phap sau: bdo quén
lanh, bao quin rau qua trong t4i polyetylen, xép qua trong c4t &m.Tuy nhién, mot sé
bién phdp trén ¢6 thé gy hién twong hd bip vém khi lam hu hong khbi nong san. Vi
vily, khi bao quan cdn hiéu 16 tinh chét ctia timg loai ndng san pham 8 ¢¢ phuong phap
bao qua sao cho thich hgp.

¢) Hién twgng ngi nghi va ndy mim cia hat, cii trong bio quédn:
e Hién tuong ngu nghi

Khi hat hodc ¢l vAn con stic sdng nhwng & trang thai dimg yén khéng nady mém
duge gol 14 trang thdi ngi nghi. Trong thdi gian ngi nghi c6 sy gidm sit déng ké vé
hoat dong irao déi chét nhung kha ning chéng chiuv lai ting. Hién tuvgng ngl nghi cling
12 hinh thire thich tmg cia thire vat v6i didu kién ngoai canh bét loi dé bio tdn ndi
gibng.

Céc thye vét khéc nhau hién tugng ngt nghi khac nhau. Khi hién tuong ngl nghi
chiu tic dong clia cac véu tb nodi tai nhur: d6 chin, thanh phin céc phytohoemon ciu trie
cta vo hat, vo ¢l duge goi 14 ngd nghi sdu. Con lai, khi ngit nghi dugce gy ra bdi céc
yéu th ngoai canh bat foi vé nhiét 48, d6 m, 4nh sang duoc goi 1 ngit nghi bér buge.

Thye t&, ngudi ta phai kéo dai thoi gian ngh nghi d8 gidm nhimg tdn thit o6 th xAy
ra trong qué trinh béo quan. D&i véi céc loai hat, bién phép hitu hiéu nhét 1 phoi hat cho
t6i khi d &m nho hon d6 dm 161 han méi dua vio bao quén. O do 4m ndy, ham lugng
nude tir do thép, gidm cuong d6 hd hép, ning lwgng gidi phéng ra chi du @ duy tri cac
hoat dong séng cta hat & mrc t6i thidu. Tuong tit, con €6 nhidu bién phap khac nhau nhu
giam 0, ting COy, X1t Iy c4c chit irc ché ho hép, ting d6 an toan trong bao quén,

Nguge lai, khi bdo quan céc loai ci (khoai ty, khoai lang, sin) cén tranh hién
trong khd héo 1am gidm nhanh khéi hrong ctia ching, gay rdi loan qua trinh trao doi
chét va 1am gidm chit lugng nbng san. Mét trong nhimg giai phdp bio quan hiru hiéu
ddi véi logi nbng san ndy 12 trc ché hé hép trong didu kién nhiét db thdp 1am cham qué
trinh trao ddi chit d& c6 thé kéo dai thi gian bio quan. Vi du, khoai ty c6 thé bao quan
tlr 5 dén 8 thang trong-kho c6 nhiét d9 tir 1 - 3°C, 46 4m 85 - 95%.

o Hién tuong ndy mam -

Khi hat, cu ¢4 qua giai doan chin sinh 1y, ching déu 6 thé ndy mAm khi gip didu
kién thuan lgi. Hién tuong nay c6 thé x4y ra ngay trong giai doan bio quan khi diéu.
ki¢n bdo quan khong dim bio va n6 d4 lam giam nhanh chit hwong cia cde ndng san
phim. Vi du, hat huéng duong 6 luong diu trong hat trude ndy mdm 1 55,32% va sau
ndy mAm chi con 28,81% hoge hat ngd ham lugng tinh bdt trude ndy mim 13 73% va
sau ndy mam chi cdn 17,15%. Day ciing 1a mdt dang hw hong ctia khéi ndng san trong
qud trinh cét gift, )
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Nhr véy, d8 kéo dai thoi gian béo quén ma vAn dim bao an toan v& chét hrong san
phAm chiing ta phai tdc dong cac bién phip k¥ thudt theo hudng e ché sy ndy mAm va
kéo dai thoi gian ngt nghi. Thue chit & day 14 fic ché h bdp théng qua nhiéu nhin t6
khéc rihau phu: Am 46, nhiét dd, thanh phén khi hodic chit Ge ché hé hip. Ngwoc lai, khi
chn hat gibng nay mém nhanh, ta phai phd bo trang thai ngd nghi bing cich tao moi
didu kién thudn lgi cho qua trinh hé hip nhw H;0, nhiét 46, oxy hofie xix 1y GA,.

d) Ho hilp va téc hgi ciia nd trong qud trink béo quin ndng sin phim:
o Ho hdp trong qud trinh bdo qudn

Hb hip 13 mot trong nhimg chirc niing sinh Iy quan trong cia co thé sbng. Qua trinh
ndy van tiép tuc x4y ra trong céc ndng san phlm sau khi thu héi. Tuy nhién, dién bién
cia qué trinh ndy con phy thude vao diéu kién bao quén ciing nhu loai nguyén ligu bdo
quan,

Trong didu kién bio quan ¢6 oxy hogic khong c6 oxy hd hip ddu xdy ra nhumg theo
hai dudmg huéng khac nhau, d6 13 ho hip hao khi va ho hip yém khi.
= Hao khi ——— COy +H;O
> CH; - CO - COOH

T

Hexoza

Yém khi ——= ruon, axit, CO;
+ H6 hip vém khi:
Dudi tac dung ciia cac enzim khéc nhan méa qua trinh phin giai hecxoza ¢6 thé bién
d6i theo mdt s6 hudng chinh sau ;
- 84n phém cudi ciing 12 axetic axit :
CeH;z O —> 3CHRCOOH + 15 Keal
- San phém cudi cing 12 rwou etylic :
CsH 20 3> 2C,HsOH +2C0, + 28 Kcal
- San phim cubi ciing 12 axit lactic : _
CeH 0 ———> 2CH;CHOHCOOH +22,5 K,cal

Nhu véy, qua trinh ho hip yém khi 13 khong ¢6 loi d6i véi hoat ddng sbng ctia thuc
vat. N6 khéng chi 0 ra it ning luong ma né cdn tgo ra nhidu sin phim doc 1am mat
strc sdng ctia hat gibng ciing nhir gidm chét hrong cha cic ndng san trong bao quan.

+ Ho hép hdo khi:

Diéy 13 qué trinh oxy hod hoan toan dén san pha,m cudi cung 1a CO, va Hy0. Mie
ning lugng gidl phong ra cling nhu luong oxy chn cho hé hip phy thude va0 nguyén
ligu sir dung cho qua trinh oxy hoa.
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- Bbi véi gluxit:
CsH204 + 60, ———> 6(:02 + 6H,0 + 686 Kcal

Dé oxy hod 180g giucoza chn 6 phan tir 0y 48 giai phoéng 6 phin &y C0, va 686 kcal
Nhur vy, 1 phan tir oxy ¢6 thé oxy hod hét 30g glucoza.

- Bbi v6i axit béo (tripanmitinic):
(CisH3COOYC3Hs + 72,5 Oy ————3 51C0; + 49H,0 + 7616,7 keal

Dé oxy hod 806,7g tripanmitinic cin 72,5 phin ti 0, dé gléx phong 51 phén tr CO,
va 7616,7 Kcal. N6i cach khde, mdt phén t&r oxy chi c6 thé oxyhod duge 11,03g
tripanmitinic,

Nhur vy, khi nguyén liéu 13 axit béo, hd hip cin nhidu oxy hon va cling giai phong
nhiéu ning hugng hon. Mbt phin ning lugng ndy chuyén vé dang phiét gy hién tuong
tw bbc néng cia khéi ndng san trong bio quén.

o Tdc hai ciia hé hdp doi véi néng san phéim trong qud trinh béo qudn

+ Tiéu hao vat chit hitu co:

Muc tiéu cva bdo quan 13 phai duy tri ca vé s6 lwong va chét lugng cha céc nbng
san phim trong qua trinh bao quan. C6 hai nguyén nhin chinh lam giam chét Iu'(mg cia
khéi ndng san trong bao quan, d6 la hoat dong cla c4c vi sinh vat gdy hai (nAm mée, vi
khuén gay théi, gdy bénh) va syt hao hut chit hitu co do qud trinh hé hdp cia chinh cic
nong san phim ds.

Trong thoi ky sinh trudng huong chét hivu co tidu hao do qué trinh ho hdp duge bu
lai qua hoat ddng quang hc;rp Trong bao quan, sy hao hut nay khéng duge bu lai nén né
da 1am giam dang ké khéi llrorng cla céc ndng san phdm. Vi vy, khi cuong do ho hép
cang manh thi si hao hut chit hitu co cing 16n, chét lugng néng sén pham sau bao quan
cang giam sut.

Nguyén tic chung cla bdo quan 13 giém dén mirc tbi thiéu cu’b'ng d6 ho hip dé
gidm sy tiéu hao chit hitu co, dam bao chit lwgng ctia ndng san phim.

+ Tiéing d6 4m ciia khdi néng san: |
Nudc thai ra trong qué trinh hé hp duge tich Iuf lai lam ting d¢ 4m cta khdi nd g

sin phdm va clia mdi trudng xung quanh. D 4m tﬁng 5& lam téng nhanh hd ha.p_ _dong.;_i- :
thoi kich thich hoat dong cua vi sinh vit, anh hwéng x4u dén chét lxong cla khm:‘ non
san phim trong bdo quan. o

+ Tang nhiét d5 trong khéi ndng sin:

Ning hrong giéi phong ra trong qué trinh hé hip, mdt phén nhd duge sit
duy tri hoat dong sbng ciia c4c mé thye vat, phin con lai sinh ra nhiét ty'do 1x
nhiét d6 cia khdi nong san. Hién twong tw bc néng ndy da kich thich qué ‘tr_i
lam ting luong chét hitu co tiéu hao, Ngoai ra, nhiét d6 cao con 6 tae dyung kich thich
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hoat dfng clia cic vi sinh vat gy hai. Thuong thi cdc loai vi sinh vit ndy chi ding
khoang 5 - 10% t6ng ning lugng sinh ra dé duy t1 sy séng, phin con lai chuyén thach
nhiét gép phén lam ting nhanh nhiét 46 cta khéi néng san.

+ Hb hip lam thay d8i thanh phin khi trong méi trudng béo quan:

Qué trinh ho hip d4 1am giam luong 0, va tang CO, trong khdi ndng sin bio quan.
Néu lugng 0 bi gidm qua mire va lugng C0; lai ting 1én qué nhidu ¢ thé chuyén tir ho
hép hao khi sang hod hip yém khi, tich Iu¥ nhidu san phim doc c6 hai cho hoat dong
sbng cta md thue vt

Pé giam cAc thc bai trén, ngudi ta phai khéng ché hd hép trong qua trinh bdo quan.
Tuy nhién, cling cin phai hidu ring, hd hip 13 mot trong nhitng dién kién cin thiét cho
su sdng ciia thye vat, néu loai trir né thi cc t bio, cde m6 déu mét sive séng giém chét
lugng cla cic nbng san. Nhur viy, cudmg d6 ho hip trong bio quin khong thé triét tiéu
nhu:ng cling khéng duge qua 16n ma chi di dé duy tr1 cic hogt ddng sbng cha thyc vit &
mire 161 thidu.

3. Bién phap bao quin néng sén phim

Véi mye dich giam cudng d6 hd hip ciia khdi ndng san phim dén mic t4i thidu,
ngudi ta c6 thé khéng ché cic nhén t6 ngoai canh anh hudng dén qué trinh ho hép qua 4
bién phap sau:

a) Piéu chink him lwgng nude:

Day 1a phuong phap bio quan rit hidu qua vdi céc loai hat. Khi hat duge phoi khd
dat t6i 46 4m nho hon 46 Am 161 han (10 -13%) thi cudng d0 ho hip rat thip, luong chit
hitu co tiéu hao khong d4ng ké va c6 thé bao quan an toan trong kho luu gift. Tuy nhién,
khi bao quan trong thdi gian dai, thinh thodng phai phoi lai d& dua dd 4m hat vé 46 4m
an toan.

Béng 3.5. Anh hudng cia d6 4m dén cudng d6 h6 hip ctia hat dau twong

D6 Am Cudmg d6 hé hdp P Am Cudmg d6 hé hip
(%) (mgC0y/100g hat/24h (%) (mgC0,/100g hat/24h
9,0 0,9 15,0 17,1
10,7 13 17,1 | 66,5
11,7 2,4 19,8 172,0
12,7 4,6 20,9 280,0

(Trdn Minh Tdm, 2002)

Cac logi hat khac nhau c¢6 d6 Am téi han kbéc nhau (bang 4.5). Theo vién si
Kretovic thi do 4 am 61 han ¢a céc loai hat thudc ho hoa thao vao khoé,ng 14- 15%, v
cé4c logi hat thudc nhém cay 14y diu khoang 8-9%.
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Béng 4.5. Do 4m an toan (46 4m 161 han) cia mot 86 loai hat

~ A X . A s
L.oai hat o m?(yi;] foan Loai hat be m?ﬁ /3;1 toan
Céc logi dju 15,0 - 16,0 Dua chudt 0,5 - 10,5
Hat Iha mi 14,5- 155 Hudng dwong 6,0-8,0
Ngé, cao luong 12,5 - 14,0 Lac 7,0 -9,0 '
Lia nwde o 12,0-13,0 Cachua 11,5-12,5

Déi véi cac loa.l rau, qua, ¢i lai cAn phai bdo quén trong didu kmn do 4m ghn nhu
bdo hoa. Khi d6 dm thap, rau qud héo nhanh, hoat ddng trac ddi chét bj rbi loan vé hé
hip vo hl@u cling ting lén. Thong thudmg vén loai rau ¢é thoi gian béo quan ngin thi
duy tr d6 Am khéng khi tix 90 - 95%, véi 46 dm nay s& giam dugc sy mét nude, gift rau
ol 18u hon, Con vm cac loai qua, hién tuong mit nude cham hon, ¢6 thé gidgm d6 Am
trong bdo quan xudng 80 - 90%.

b) Didu chink nhiét dip:

Trong gi6i han nhét djnh, khi ting nhiét 46 thi cudng G5 hd hip cla ndng sén bao
quan cfing ting (bang 5.5).

Bdng 5.5. Anh hwong cta nhiét d6 dén cudng d6 ho hép cua hat lta mi

P6 Am 15% Do 4m 18%

Nhiét d9 cia Cuong d6 ho hép Nhigt d cia Cudmng d6 hé hép
khéi hat (°C) (mg C0,/100 g hat /24h) khéi hat(°C) {mg C0»/100 g hat /24h)

25 0,4 25 33.6

35 1,3 30 39,7

45 6,6 35 71,8

55 C34,7 40 154,7

65 15,7 45 43,1

75 10,3

(Trdn Mink Tdm, 2002)

Hlen nay, bao quan nong san phém trong kho lanh dang 13 blen phap tlen tlen va
loai rau, hoa, qua tuwi, Tuy nhién, nhlet d6 qua thép chua chac da 14 t6t cho qué tﬁnh. '
bao qué.n Vi khi nhiét 46 thép hon nhiét 4o déng béng cta dich bao, rau qud s&bi -éﬂng '
bang, cAu tric t& bao bj phd huy, ngimg hoat dong sdng cta t& bao. Khl d6 san phém
bao qué,n s& tdn tai & dang dong lanh ¢hir khong con & dang twoi sdng nhiv chiing fa
mong mubn. Tuy nhién, cling ¢6 loai tau qua bdo quan duge & dudi nhiét 4§ dong bing.
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Vi du hanh tAy c6 thé bao guan & -3°C {rong khi nhiét G5 déng bing 1 -1°C. Hién tuwgng
niy ¢ thé duoc giai thich 13 do siic treong cha t& bao 1t 16n, né c6 thé hdi phuc hoat
dong sbng khi 1am tan bing gia tir tir. Trong mot sb trudmg hop nhiét db thip chwa dén
mirc gdy pha v& chu troc ona té bao nhung né ciing c6 thé gy rdi loan cdc hoat dong
sinh ly, sinh hod 1dm giam chét lwong cta sin phdm. Vi dy, khi b4o quin chudi xanh &
nhiét 46 dudi 12°C chudi s& khong ¢ kha ning chin tiép khi rim. Hodc béo quan chudi
chin duéi 11°C chudi s& bi thim den lam gidm gi4 tri cAm quan cia sin phém.
Bdng 6.5. Nhiét 0 bao quan tbi 1 cia mot s6 loai qua & trang théi chin khac nhau

Loai ran qua Nhiét 46 t6i wu (°C)
Dura chudt 10-12
Ca chua xanh gia 19-12
Ca chua chin 1
Camn, budi, chanh xanh 4-6
Cam, budi, chanh chin 1-2
Khoai ty 1-4

(Qudch Dinh va efng su, 1996)

Mbi loai nong san thich hop & nhiét 6 bao quan khac nhau. ( nhiét d6 cé cudng
d5 ho hép thép nhét - dugc gei 12 nhiét 40 bao quan t6i wu. Nhiét do t6i ru cling thay
d(’il theo d9 chin cGa ndng sdn bao quan (bang 6.5).

Nhu vay, cin c6 nhitmg nghién clru co ban dé x4c dinh nhiét 46 bao quan 81 ru cia
timg loai néng san phdm, trén co s& d6 dua ra bién phap bao quan an toan va hiru hidu
nhét,

¢) Dibu khién thanh phin khi trong méi trwdng bio quin:

Thanh phin khf trong kho bdo quan c6 anh hudng lén dén cudong d6 ho hip va
phuong thire hd hp. Khi ting C0, va gidm 0, 6 tac dung trc ché hd hip ciia khdi néng
san phim. Sondatencdp i chimg minh réng khi ting oxy trong khong khi 1&n 2-3 14n
thi kha ning lam ting ho hp cta ca chua trong bao quin 1én t6i 35 - 50%. Tuy nhién,
téc dung ciia oxy d6i v&i ho hip con tuy thude vio ddi twong bio quin.

- Khi bao quan céc hat kho, viée giam oxy dé frc ché hd hép it ¢ tae dyung vi cudng
d6 hd hdp ctia chiing rit thép. Khi bao quan hat c6 d6 4m cao trong diéu kién thiéu oxy
thi hé hép yém khi s& ting lam gidm nhanh chéng chét lugng ctia hat.

- D&i v&i rau qua, khi lugng oxy trén 21% thi cudng do ho hé.p ting nhanh, rau qué
nhanh chin vé. cling mau hong. Khi ham lugng CO, ting 1én 2 - 5 lin va 02 giam xubng
con 16 - 18%, hé hip glam va thoi gian bdo quan ¢ thé kéo dai 3 - 4 1in so véi bao
quan & diéu I_cle;n khi quyén binh thudng (0,03% CO; va 21% 0;). Nhin chung, ham
lwong CO; tix 10 - 12 % 1a thich hgp cho viéc bao quan ctia nhidu loai rau qua.
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Tuy nhién, gioi han dnh hudng cia ndng d6 CO, va 0, cling con tuy thude vao loai
rau gua cfing nhur chit l‘u:;mg cua chiing trede khi dua vao bao quéan. Vi du nhy thidu 0,
va thira C0, 13 didu kién 1t cho bao quéan carot. Nhung bip cdi, khoai tdy thi t6t hon 12
bio quan trong didu kién 0, va CO, binh thuong Khi qua chwa chin dugc bao quan
trong diéu kién thidu oxy s& tic ché sy chin tiép tuc cha chiing.

Dé khéng ché thanh phan khi, ngudi ta c6 thé six dung 3 phuong phép bdo quan:

@ Bao quan kin trong céc tii pohetylcn trong chum, vai. V&i phurong phap nay, co
thé giam duoc 0, ting CO, trong thé tich bao quin nén da gidm cu'(mg d6 ho hip va
gidm tidu hao chit hitu co. Béo quan kin thwdmg doe st dung whidn véi cdc loai hat
gidu protein, gidu lipit, ¢6 h¢ s hd hdp nhé hon 1 nhu lac, vimg, dau db. Phuong phép
né.y cling duge sir dung dé bao quan rau, hoa qud tuoi trong qud trinh vin chuyén khi
xuét khiu.

¥ Bdo quan md irong cdc kho ndng sin v6i sy xAm nhdp ty do cta khong khi.
Phuong phap nay thucmg duge 4p dung cho nhiéu loai hat c6 hé sb hé hip (RQ) bing 1
nhu céc hat ngfi cbe.

& Bao quan trong méi trudmg khi bién, trong d6 ngudi ta sir dung khi C0,, 0, va
Nz v6i ty 18 phét dinh tuy theo tlng loai néng san phém. by la phuong phap bio quan
r4t c6 hiéu qua.

¢} 8t dung hod chit trong bdo guén:

Ngoai céc phirong phép trén, ngudi ta cling ¢6 thé sir dung mot s6 chit hoa hoc dé
kéo dai thoi glan bao quin nong sdn sau thu hoach. Tuy nhién, cin phai tuan thi dang
nhitng nguyén tic quy dinh dé tranh anh huéng dén chit hrong néng san va dam bao
strc khoé cho ngudi tiéu dung.

Céc hod chét ding dé bao quan c6 2 nhém cong dung chinh, d6 13 diét ném khuén
va e ché qué trinh nay mim. Tir nhitmg nim 30 thé kj XX ngudi ta @4 biét sir dung
IAA (p-indol axetic axrt) dé kim ham nay mim cta khoai tay va sau do 14 a- NAA(a—
Naphtyl axetic axit) chat ¢6 hiéu g manh hon.

Hién nay ngudi ta thudng ding & dang cac ché phdm nhu: M-1 (ester metyl cia a-
Naphtyl axetic), M-2 (este dimetyl cua a-Naphtyl axetic), HAM (Hydrazin axit malic),
rugu Ninolic (CnggoH) etefon (2-clo etyl phosphonc axit)... Hudng tac dung chinh ca
nhém chét nay 13 ¢c ché ho hép, kim him ndy mim, gidm sy tiéu hao chit hitu co kéo
dai thoi gian bdo quan. i

C6 thé han ché ty 18 ndy mim cia ci khoai tdy néu xir Iy dung dich HAM
(2 Skg/ha) vao thei diém truée thu hoach 12 -15 ngay. Hiéu u'ng kim him sy néy mém
t6t nhit 13 cta etefon 0,5% véi luong hoa chét dung 12 2 lit/thn ¢, Co ché tac d@ng clia
chit nay c6 lién quan dén sy tdng hop nhanh abxixic axit, e ché hd hip ciing nhir qua
irinh trao d6i chit néi chung 1am cho ¢a gibng ngn séu hon.
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CAU HOI ON TAP CHUONG V

Vai trd ctia h6 hip trong doi sbng thue vt ? Tai sao néi hd hép khong chi 1a
trung tAm trac d6i ning lwong ma cdn 13 trung tAm trao ddi chét trong 1€ bao
thyrc vat. _

Nhitng bién d8i sirh 1y, hoa sinh co bén trong qua trinh ndy mim? Can bang
hocmon ndo ¢6 tic dung diéu chinh sir niy mim ca thyre vat?

Céc yéu 16 ngoai canh anh hudng dén qua trinh ndy mim? Bién phép xic tién
nhanh qua trinh nay mam thong qua con dudmg hd hip?

Mbt s6 hoat dong sinh 1y x&y ra trong qua trinh bio quan ndng sén phim?
Téc hai ctia chiing?

Bién phép irc ché ho hdp trong qué trinh bio quan ndng san phim? Nhing
bién phap duge st dung phd bién trong thwe € san xult hién nay?



Chuwrong VI

(PNG DUNG CHAT BIEU HOA SINH TRUGNG
TRONG TRONG TROT

I. MOT SO KHAI NIEM LIEN QUAN BEN CHAT BIEU HOA SINH TRUONG
THUC VAT

1. Khéi ni¢m chung

Khodng 100 nim v& truée, nha thuc vat hoe ndi tiéng ngusi Dire 13 Julius Von
Sachs dd phat hién ring trong clly c6 mdt dang chit hiru e ddc biét ¢ kha niing kich
thich sy sinh trudng cla than, 14, 18, hoa, qud... Nhém chét ndy lubn ton tai trong cdy
véi néng do rét thép, d6 chinh 12 cdc hocmon sinh trudmg,

Nhur vy, ciing nhu ddng vit, co thé thye vat khong nhiing cin céc chit dinh dubng
nhur prrotein, gluxit, lipit, axit nucleic... 8 cAu tric nén té bao, méd va cung cip ning
lugng cho hoat dfng séng ma con cin rdt nhidu cac chét co hoat tinh sinh ly nhur
vitamin, enzym va hocmon. Trong d6, céc hocmon ¢6 vai trd quan trong trong viée didu
chinh qua trinh sinh truéng phét trién va cae hoat dong sinh 1y cia ching.

a) Phyiohocmon:

Phytohocmon la nhém c4c chat hiru co duge tdng hop véi mét luong rét nho trong
céc co quan bd phdn nht dinh cia cly va dugc van chuyén dén cée co quan khéc dé
difu hoa cac hoat dong lién quan dén qua trinh sinh trzomg, phat trién ciia cay va bio
dam mbi quan hé hai hod gilta cic co quan va clia toan cy. Cac phytohocmon bao gdm:
auxin (IAA), gibberellin (GA,, GA,,GA;...), xytokinin (zeatin), axit abxixic, etylen.

b) Cdc chdt diéu hoa sinh triréng tdng hop:

Song song voi cic phytohocmon duge cdy t téng hop, bing con dudng hoa hoe,
con ngudi d4 tong hop nén rét nhidu hop chit khdc nhau c6 hoat tinh sinh 1y twong tyr
cdc phytohocmon & 1am phwong tién didu chinh qua trinh sinh trwdmg, phat tridn cia
cly trong, lam tang ning suit v phim chét ndng san pham. Céc chdt didu hoa sinh
trudmg tdng hop nhan tao ngdy cang phong phi va ¢6 nhidu fng dyung rit quan trong
trong san xuft. D6 13 c4c auxin tdng hgp, xytokinin tdng hop, cdc chit retardant. ..

¢} Phén logi chiit diéu hoa sink trudng:

Dua vao hoat tinh sinh Iy ngudi ta chia cdc chit didu hoa sinh trudmg thanh hai
nhém ¢6 tée dung d6i khang vé higu qua sinh Iy. D6 14 cc chit kich thich sinh truéng
va cée chit trc ché sinh trudng.

- Chc chét kich thich sinh trwdng lubn gay hiéu qua kich thich Ién qua trinh sinh
trudng ciia ¢y khi c6 ndng 4 tic dung sinh Iy, Céc chét kich thich sinh trudng trong
cdy gbm ba nhém: Auxin, gibberellin va xytokinin. B
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- Céc chét e ché sinh tridng ludn ludn gly anh hudng e ché 1én qué trinh sinh
tredng ca cdy. Ching bao gdm axit abxixic, etylen, cac chét phenol...

Trong mbi nhém d6, c6 thé ¢é céc phytohoecmon v ¢ cac chét tbng hop hod hoc.
d) Tém quan trong cda chc chit didu hoa sink triwdng:

{ déng vét va con ngudi thi moi hoat dong cia ching déu duge didu hoa bing hai
co ché: than kinh va thuy dich (hocmon). Hocmon déng vt 1a nhitng chét hitu co dic
hidu duoe tdng hop trong cdc tuyén nhét dinh cva co thé va nhe qué trinh tudn hoan
méu di dén duge tht ca cdc co quan dé tham gia vao didu chink qué trinh phét dyc va
hoat dong sinh ly.

Tuy nhién, dbi v6i dbng vit va con ngudi thi cée hoat déng sbng duge didu chinh
béng co ché than kinh 12 chinh (gdm thin kinh trung wong va thin kinh thire vat).

Déi voi thye vt thi co ché diu hoa bing hé thin kinh khéng tdn tai. Vi vy, moi
hoat déng sinh trizdmg phat trién cling nhw viée duy tri mbi quan hé hai hoa giita cac co
quan, bd phén trong mot chinh thé théng nhét cia co thé ciy déu duge didu hoa bing
cac hoemon thuc vat, Do d6, c4c phytohocmon cé thm quan trong hon 14t nhidu so véi
cac hocmon & dOng vt va ngudi trong vide tu didu chinh cic qué trinh dién ra trong co
thé lién quan dén qua trinh sinh truéng phat trién cda thyc vét. Tir e t& bao tring thy
tinh phat trién thanh ph6i rdi thanh ciy con, dén cdy truéng thanh va sau d6 13 dén qud
trinh gia hod rdi chét déu duge didu chinh bing cde hocmon thye vat chita & moi 16 bao,
Mei co quan.

Ngoai ra, cdc chit didu hoa sinh truéng tdng hop ngdy nay €6 rit nhidu (mg dung
trong sdn xut va d4 mang lai hiéu qua déng k& trong viée ting ning suat va cai thién
chit lugng ndng phim.

2. Sy céin bing hocmon trong cdy

Khac véi dong vat va ngudi, & thue vat bt cir moi hoat ddng sinh trudng phét trién
ndo, dic biét 12 cdc qua trinh hinh thanh co quan (18, than, 14, hoa, qua...), sw bién ddi
qua cdc giai doan sinh tnrdng phat trién cia cdy ddu duoc diéu chinh ddng thoi boi
nhiéu loai hoemon, hay néi cieh khéc 13 boi sy cin biing clia cac hocmon trong cdy
quyét dinh. Vi vay, trong bét ¢t mdt co quan, by phén nado cda cay cfing déu tdn fai
dong thdi nhidu hocmon ¢6 hoat tinh sinh 1y rit khéc nhau dé didu chinh moi hoat d6ng
sinh 1y ctia ching.

Ngudi ta phén ra hai loai cén bing hocmon 13 ¢4n biing chung va cén biing riéng.

a) Cén biing Kocmon chung:

® Nguyén ré_c chung |

Cén bing hoc_'_mo_n chung 13 su cAn bing clia hai tac nhan déi khéng nhau d6 14 cac
chat kich thich sinh trudng va cc chit frc ché sinh truong.
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- V&i cly hang ndm: Sy cén bing nay duoe thlet lap trong subt doi sdng cua cly tir
khi cay ndy mdm cho dén khi cay ra hoa qua, cii 1 gia di va két thie chy ky sbng cia
minh. Lic cdy con non, cic chét kich thich sinh trudng duge tng hop nhidu trong cac
co quan dinh dudng nhw 14, r&, chdi... va kich thich sy hinh thinh va sinh ‘truong cla cic
€O quan dinh du‘cng mdt cach ma.nh mé&. Theo sy ting cia tudi cdy, din din cac chit e
ché sinh trwng bt ddu duge tng hop (ABA, etylen.. ) va gy Grc ché sinh trudng lén
cdy, cAy sinh tnzong cham din.

Dén mdt thoi didm nao d6, hai tac nhan déi 13p d6 can bing nhau va diy 13 thoi
diém chuyén giai doan: két thic giai doan sinh trudng dinh dudng va chuyén sang giai
doan sinh trizdng sinh thye, biéu hién bing su hinh thanh hoa. Sau khi hinh thanh co
quan sinh san thi cdc chét e ché sinh truéng duge tbng hop rit manh va chiém wu thé,
cdy gi rit nhanh chéng

- Véi cac cdy lau nim: Chl’mg ra hoa qué nhiéu 1dn nén quy lut cin bing hocmon
chung phitc tap hon. Quy luit bién ddi can béng chung ciia cdy hang nim va cdy lau
ndm 13 nhw nhan cho dén khi cy ra hoa qua 1in dAu,

Tir sau 14n ra hoa thir nhét, véi cay lau ndm thi sy can bing s& duoc thiét 1ap theo
chu ky ra hoa ctia l4n sau. Cir sau m&i l4n ra hoa qué thi lai dén thoi ky phat 1oc méi, vi
thé tac nhan kich th1ch sinh trudng lai ting 18n va nguge lai cac tic nhén e ché sinh
trudng ¢6 gidgm xudng dé cho sinh tréng cia chdi méi. Khi cic chdi gia di chudn bj ra
hoa thi cac chit trc ché sinh trudng duge tﬁng cudmg va cac chit kich thich sinh truorng
gidm xuong Sw can bing gifta hai nhém chit dugc thiét 1ap va cay ra hoa. Ctr thé, quy
luft cAn bing hocmon duoc thidt lap theo chu k¥ ra hoa ca cay.

e ¥ nghia cia cdn bing hocmon chung

- Sy can b{mg ohung s& didu chinh toan bd qua trinh phét trién c4 thé cua cay tir giai
doan nay mam cho dén khi két thuc chu ky sdng ciia minh. Tai bt oir thoi diém ndo
trong ddi sbng coa cly, ta cling c6 thé chi ra mét ty 16 nhét dinh gifta 4nh hué'ng kich
thich va anh hudng frc ché.

- Vide diéu khidn thoi gian ra hoa cua cdy ciing c6 nghla 14 diéu khin sy cén bang
hocmon chung trong cdy. Ngudi ta c6 thé 1am cho ¢y trng ra hoa sém hon (sém’ da.t
cAn bing giita t4c nhn kich thich va vc ché) hodc nguoc lai, 1am cho cay dat cén bﬁ' “g-
hocmon ndy muén hon 8 cdy ra hoa qué muQn C6 thé sir dung céc didu kle' :
canh hoiic c4c bién phap k¢ thuit dé didu khién can bang hocmon chung d6 cia cay t_ _eo
huémg c6 lgi cho con ngudi. e

b) Can bing hocmon rténg:
o Khdi niém |

- Trong céy ¢6 nhleu qua trin.h phét sinh hinh thai va hinh thénh co quan Khac nhau
nhwr sy hinh thanh r&, than, chdi, 14, hoa, qua, sy ndy mim, sy chin, s gia hod, sy ng
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nghi cung duge didu chinh bing sy c4n bing hocmon goi 13 cln bﬁng hocmon riéng.
Can bing hocmon riéng 13 sir cén bang clia hai hojc vai hocmon quyét dinh dén m6t
biéu hién sinh truéng phét trién ndo diy cia cdy.

- Sur cén bing hocmon riéng ¢6 thé duge thiét lap gma céc chit kich thich sinh
trxdng nhw sy hinh thanh 1€ hodc chdi, hién twong wu thé ngon (auxin/xytokinin} hodc
thong thuong 1a giita chét kich thich sinh trwémg va e ché sinh trudng nhu sy nga nghi
va ndy mim (ABA/GA), sur chin, sy rung, sy hinh thanh ci.

o Mt 56 vi du vé cdn bdng hocmon viéng trong cdy

- Sw hinh thanh ré hodic chéi 13 do ty 1é can bing auxm/xytokmm quyet dinh. Auxin
13 hocmon ra 1, ¢on xytokmm 1a hocmon hinh thanh chdi, Ty 12 cén bang nay sé quy
dinh mic d6 hinh thanh ré v chdi khic nhau trong cly. Trong nubi cly mé, dé didu
chinh sy hinh thanh 1é hogc chdi thi ngudi ta thay dbi ty 16 nay trong méi trudng nudi
ca.y Trong giai doan dau, dé ting hé s6 nhén, ngum ta thudng giém ty 1€ nay (ting ham
lucng thokmln) dé kich thich hinh thanh nhidu chdi. Sau d6, dé tao cay hoan chinh (c6
chm va ré) thi ngudi ta {ing ty 1¢ nay (téng ham lugng auxin) dé kich thich hinh thanh
1&. Day 1 nguyén 1y co ban cta nudi cdy md té bao thue vat,

Su ngd nghi va ndy mim 13 sy cin bing cia ABA/GA. Sy tich liy ABA nhlcu s&
tic ché sinh truong va co quan s& ngl nghi; con sir tich Iuy GA s& kich thich nay mim.
Ty 18 ciia hai chit ndy quyét dinh trang thai ngu hay ndy mém ca co quan. Ngu:m ta ¢
thé ph4 ngd bing xi Iy GA va kéo dai ngit nghi bing xit [y ABA (thu:émg thay thé bing
MH).

- S chin cia qua duge didu chinh béi cin bing cua etylen/auxm Etylen kich thich
chin nhanh con auxm thi érc ché qué trinh chin cta qua. Vi vy, mubn chin nhanh thi ta
Xt 1y etylen, con mudn cham chin thi ta xit 1y auxin.

- Hién tuong wu thé ngon dwge didu chinh boi can bing auxin/xytokinin. Auxin
duac tbng hop trong dinh s1n.h tmcng va [am ting wu the ngon con xytoklmn thi duoc
tong hop trong & vi lam yéu wu thé ngon. Di tir ngon xudng ré, ty 18 cAn bing nay giam
dan va hién tgng wu thé ngon ciing giam dén.

- Trang thai tré hod va gia hos co quan hoac cdly dugc diéu chinh bing cin 'bang
ctia xytokinin/ABA trong co quan va ciy quyét dinh. Ham lwong xytokinin cao quyét
dinh sy hod tré, con ham luong ABA cao lam ¢y hod gia nhanh, Nhu vay, st héa tré
lién quan dén @ théng r& 13 co quan téng hop xytokinin, con sy héa gia gin lién véi sy
phit trién ctia co quan sinh san... Theo mire d6 hod gia (tudi cly ting) thi ty 16 cén bing
nay cang gidm te mirc d¢ hoa tré gidm va hod gia ting.

- Sy rung ciia co quan duge didy chmh bdi cén bﬁng cua auxin/ ABA+etyien tire do
ba hocmon quyét dinh. Trong co quan sép rung thi ham luong auxin rét thdp con ham
luong ctia ABA va ca etylen lai rit cao, nén su hinh thanh ting rdi duge hoat hoa.
Ngudi ta xit 1§ auxin @8 kim ham sy rung, xit 1y ethrel (chét sin sinh etylen) kich thich
SU rung,
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- Phén hod gi6i tinh dc va c4i 13 do cn bing ciia GA/zytokinin + etylen. GA
trong cfy lién quan dén hinh thanh gidi tinh dyre, con gidi tinh céi duoe didu chinh bing
hai hocmon 13 xytokinin va etylen... Ngudi ta c6 thé xiv Iy GA dé thing 1y 18 hoa due, con
xytokinin hofic etylen ting hinh thinh hoa céi...

- Sy hink thanh ¢t 12 do can bing clia GA/ABA. Ham lugng GA cao s& o ché sw
hinh thanh tia ¢ v phinh o ¢, cdn him legng ABA cao s& thugn loi cho sy phinh to
cita cit. Co thé siy dyng CCC 13 chéit khang GA d2 xtc tién sz hink thanh ci...

© Y nghta ciia cdn bang hocmon riéng

Tét cd cac quA trinh sinh trudng vA phét trién cia cdy dwge biéu hign bing cdc qué
trinh phét sinh hinh théi riéng biét trong cly deu duge didu chinh bang cée chn bing
hocmon nhét dinh. Hidu bidt quy lugt didu chinh hocmon cfia céc cn béng riéng nay rét
c6 y nghia trong vige dilu chinh cdy tring theo huéng 6 li cho con ngudi. Hiu hét cac
tmg dyng clia chét diéu hod sinh truing dbi voi cly trdng ddu dua trén cic cin bing
hocmon ndy. '

3. Nguyén the sit dung cde chit didu it sinh trirdng

Chét didu hoa sinh trudng chi 1 cac chét ¢6 hoat tinh sinh l¥ nén khi st dung
chiing ta cln tudn thd mot sb nguyén tc sir dyng co ban sau:

a) Nguyén téc nong dp:

Hi¢u qud ctia chit diéu hoa sinh trudmg 16n cdy trdng 12 hodn todn phy thude vao
ndng 45 st dung. Néng do thip thudng gdy hiéu qua kich thich, ndng d5 cao thudng
gy &nh hudng e ché, con ndng 3 rét cao c6 thé gay chét. Tuy theo chit sit dung va
¢y trbng ma ndng @5 kich thich, trc ché va hity diét 12 khac nhau. Vi vay, tuy theo muce
dich sir dung ma ta chon ndng do xir Iy thich hop. Ching han, khi cin kich thich sinh
trudng, ting sinh khéi ta thudmg sir dung céc chit kich thich sinh truémg véi ndng dd
thép (vai chyc ppm); Con khi mudn frc ché sinh trudng céc co quan dinh dudng ta sit
dung ndng dé cao khoang hang nghin ppm; mudn 1am rung 14, khé 14, chét ciy thi ndng
d§ st dyng ctia chiing 13 rét cao (hang chuc nghin ppm, c6 khi & dang bt).

b) Nguyén tic khdng thay thé:

Cée chét difu hod sinh trudng chi ¢6 the dyng hoat hod qus trinh trao déi qhét_'\fé.;
sinh truémg ma khéng c6 ¥ nghia v& dinh dutng nén khong thé thay thé chit dink dung
duge. Vi vay, khi sir dyng ching thi cin thod mén v& dinh duing va nuSc cho cay thi
méi ¢6 hiéu qua. Vi dy nhw khi xir Iy auxin @8 ting dau qua, néu nhu thidu nudc va
thiéu dinh dudng thi ce qua non s& bi rung ngay.

c) Nguyén téc dbi kimngsmkly _

Khi xir 1 chc chit ngogi sinh phai quan tim dén chc phytohocmon trong 'g':ay" 6
hoat tinh sinh Iy d6i khéng nhau thi méi ¢6 higu qua tt duge. Sy dbi khéng ndy thudng
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xéy 1a gita cdc chit kich thich va chit e ché sinh tm’cmg Vi du xi¥ Iy auxin chéng
rung hoa, 14, qué... thi phdi quan tdm dén ham luong cha.t ¢6 the dung d6i khéng 1a
etylen, abscixic axit. Xir ly giberellin thtic ddy nay mim cin quan tdm dén ham lwong
abscixic axit,..

i) Nguyén iﬂ?c chon lpc:

Khi st dyng chét didu tiét sinh trwdng cho muyc dich diét ¢6 dai thi ta phai quan tAm
dén tinh déc chon loc ctia thubc. Dam bao chét st dung khéng ¢6 hai cho cay tréng,
thém chi tinh ddc chon loc ¢4 thé cho timg loai ¢6 dai. Vi Vay, phai chon thube dist co
dai ma khéng c6 hai cho cay trdng holic st dung dong thévi nhiéu loai thubc ¢é diét duge
nhiéu loai ¢6 dai ¢6 tinh min cdm véi cac loai thudc khéc nhau.

II. UNG DUNG CUA CHAT BIEU HOA SINH TRUGNG TRONG SAN XUAT
NONG NGHIEP

1. Kich thich sw sinh trudng nhanh, ting chiéu cao ca.yg ting sinh khdi va témg
ning suht ey tmng

a) Stk dung gibberellin (GA) d2 kich thich sw i6ing trwdng chiéu cao cdy:

Mot s6 cay 14y soi nhu day, ciing nhu cay sir dung phin than nhu mia thi Vwc ting
chidu cao cay ¢6 ¥ nghia quyét dinh ning suft clia chiing. Gibberellin 14 chét rit ¢6 hiéu
qua cao d6i véi hoat dong sinh trudng nay.

o Tling chiéu cao cdy day

O ndng @9 20 - 50 ppm cla glbbercllm sau vai lan phun clly day c6 thé dat chidu
cao4-5m (gap 2 - 2,5 14n so véi dbi chimg). Bit ddu phun khi cay cao khoang 50 ¢m,
phun 3 14n va m&i Win cach nhau 10 - 15 ngay. Ngoai ning sut, chét lvong soi day cling
duge ning 1én 18 rét. Chét luorng soi day c6 xu ly dat 6,5 - 6,9 diém, trong khi dbi chirng
chi dat 6,1 diém (M X. Zukov. 1986). O Lién X6 (cii), gibberellin di dm;)'c str dung rng
1 trong nghé trdng day, binh quin niing suit ting khoang 43, 8% ma chét hrgng soi day
vin dam béo. ,

O Viét Nam, L& Quang Chinh va Cs d4 khing dinh ndng d6 gibbereilln tb1 wru 1a 40
ppm voi luong phun 80 V/ha. Khi théng ké trén dién tich 10ng, viée sir dung gibberellin
dhng giai doan, tren nen dat du dinh dudng di 1am ting be twoi 18n 59% va tang thin 14
16n 67%.

o Tding ndng sudt va san legng mia didng

Céy mia, khi st dung GA; & nong d6 10 - 100 ppm vao giai doan dau cia qud trinh
sinh tnwng (khong qué 4 thang k& tir khi trdng) d# kich thich S kéo dai ciia 1ong mia,
tang chifu cao cdy, ting ning sudt rudng mia. Néu phun 3 14n, mbi 1An cach nhay 2 - 4
tudn san lugng dudng tﬁng 25 % lan so v&i dbi chimg.
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bj Sir dung gibbevelin dé ting sinh khéi, ting nitng sudt cho nhidy logi cdy tring
khdc nhaw: :

e Tdng ning sudt cua cdc logi rau

GAj 1 san phim khong doe nén c6 thé sur dung cd cho cdc loai rau in 14 nhu cai
trng, céi xanh, cai be. Tuy nhién, ndng do xir 1y rit thédp. Nhin chung, niing suit tdng
th€ clia c4c loai rau néi chung du ting trén 30% khi xiy Iy gibberellin 15 - 50 ppm.

- Ci tréng phun‘ GA; khi cdy bén & sau trdng, ndng d6 thich hop 14 20 ppm, phun
3 14n m8i tan cach nhau 5 - 10 ngay.

- Cai xanh ¢6 thé phun 2 1An, truée thu hoach 2 tudn & ndng 45 50 ppm hodic phun
khi c8y ¢6 5 - 6 14, ndng d5 20 - 30 ppm (phun 2 - 3 HAn).

® Tdng khd ning sinh trudng, phd trién ciia mot 56 logi hoa, cdy canh

Trong nghé trdng hoa, ¢y canh, gibberellin dwge sit dung & nhidu muc dich khac
nhau. Két qua nghién ct trong théi gian ghn day trén mdt s6 loai hoa dige tom it &
bang 2.6.

Bing 2.6. Két qua xir Iy GA; trén mét s6 loai hoa

. Nong do
Logihoa - | 2 | Thoi didm xir Iy Téc dung
(ppm)
: L \ Moc déu, ting sb hoa/canh, rit
Ngam en ¢6 mam P
Layon ‘ 50 (1gidy) ngén thoi gian sinh trudng
. 8 tir § - 7 ngdy
‘Hing (tring, d0) 50 Bt diu ¢6 nu Tang chidu dai cubng hoa
P L Téng sinh tredng, ting chibu dai
{ Clc vang " - 20 10 ngay sau tréng gt ‘ & g sk
T A cudng hoa |
10 ngdy sau trén Tang sinh trudng, ting chidu déi__.'..;.._
Ciic tring - 50 N8R sau rong s s g
R ' va bat dau ¢é nu cudng hoa __
‘ 10 ngay va 60 nga Téng sinh trudng, ting sé luong |
Violet, magic 20 nedy vak g3y & § tng g
- sau trong hoa o

(Lé Vin Twi, 1998)

Déi v6i cly quat trude khi ban 1 thing phun GA; 20ppm, chdi va I4 16¢ phit triér
manh, qua chim chin, v& qua muot va ciing, .
~ Bé kéo dai c4nh hoa loa kén va 1am cham thii gian thu hoach tix 7 - 10 ngdy, ngudi
ta d& nho et dung dich gibbrrellin 500 ppm I&n dinh sinh trudng khi cdy dang phén tioa'
A
mé&m hoa.
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o Tiing kha niing sinh trieong, phdt trién cia Ia, ngé

+ D6k véi eay Ifia, ¢6 thé xir ]zy gibberellin vio giai doan mg hodic phun vao giai
doan dong gia d8u 6 hidu qua tdt dbi véi sy sinh trudmg, phat trién va nang sudt.

- Trong tm(mg hop cdy ma sinh trudmg, phét trién chim ngudi ta 44 xi Ey GAs
(phun uGt la) dé kich thich sy sinh truéng nhanh ca cdy ma dam bao gieo trbng kip
thot vy, O ndng d6 20 ppm (phun uét 18) gibbez'eilm d% lam ting chidu cao chy so voi
d8i chimg 32,2%, hidu qud cao hon khi ké hop v6i phén vi lugng. Tac dung ot
gibberellin cdn 1am cho ¢y lia ¢2 nhanh tap irung hon, phé‘t dong ciing nhanh hon, két
qui la né.ng suét té,ng 3 - 5%. Tuy nhién, néu sir dyng & nong 46 cao (tren 30 ppm) cdy
ma c6 thé cao ghn glp 2 so véi dbi chimg nhung cdy manh, yéu va ¢6 bifu hién vang la.

Ciing ¢6 thé xir ly Gibberellin bing cdch hd r& ma trude khi cay Kétqua I cay Ha
d¢ nhénh ting 23%, 8 va chin thp trung hon, gidm ty 16 hat Ecp dén dén ning sult ting
8,2%.

- Xit Iy GAj cho céy lba vao giai dogn dong gia Chxgc cho 12 ¢6 higu qué. hon. Két
qua nghién cfru bude diu cia Lé Vian Tri va Cs cho thdy: khi xir Iy GA; lia t8 tép trung
hom, thoi gxan thoat bong ciing ngén hon va chin sém 7 - 12 ngly so vGi @i chimg & vy
mita, Ning suét binh quén téng tir 8,6 - 17,7% tuy theo gidng, chét lwong hat gibng va
chét lugmg gao khong thay @i (hdm lwong a-amilaza
va khdi Twong gao 18t khéng sai khéc so véi ¢bi chitng).

Diic biét gibberellin khong thé thibu dugc trong
sén xudt Ia lai. Tc dung cia nd 12 kéo dai b bong 1am
Ita trd thoat, ting qué trinh thy phén thu tinh, ting
ning suét hat lai.

+ Dbi v6i cly ngb, ciing d4 6 nhidu cdng trinh
nghién cfru vé tac dung cia gibberellin ngoai sinh. Nam
1970 Trung Québc d4 img dung gibberellin trén mét dién
tich 1dng, két qua niing sut ting 12,1 - 15,5%. Phuong
thire xir 1y hidu qua nhét 13 ngim hat truée khi gieo va
phun vao riu ngd khi b4t diu chuyén mau.

Theo tai liéu ctia Hungari, phun GA3 & ndng d6 30  Hinh 2.6. 9A3 kich thich sy
- 50 ppm, voi lzeu lugng 80 I/ha khi cdy c6 6 - 7 14  vwon dai c0 bdng cia cdy lia
hofic xit Iy hat & nong dd 10 - 15 ppm, thdi glan ngém
i5 phut trwée khi trdng déu lam ting ning sudt ngs.

0] Viét Nam, Tran Thij Minh va Cs ciing d4 tién hanh xir 1y gibberellin cho gibng
ngd MSB 49. Két qua cho thdy: & nbng d6 40 ppm va phun vao giai doan ngd phun réu
12 e6 hidu qua nhat Cling x¥ Iy & giai doan nay khi phdi hop véi vi luong ning sufit ngé
ting 18,7%, chit hrong hat ngd khong thay di va vin ddm bao tiéu chufn lam gibng
cho vy sau.
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2. Kich thich sy ra vé bit dink ctia cinb gifm, cinh chift trong nhéin gmng v
tfah efy tring

Mot trong nhitng vai o &inh Iy guan trong
clia auxin 13 kich thich sy re ré cta canh gidm,
canh chidt. Cde auxin thirdng ﬁu@c sir dung la:
IBA, a-NAA va 2,4D. 1AA B chat rat ¢d hidu
qua 481 v&i qud trinh phén ho mim &, nhung vi
n6 dé b phan huy nén ft duoe st dung hon,

Ngoéu ra ¢6 thé tr6n 0,5 - 1g chét kich thich
ra & trong 1 kg gis thé tro (agar holc bt déo
nhw d4t sét) dé xix Iy canh gidm,

Trong mdt sb tr’u&mg hop, ngudi ta cling ‘30 Hink 3.6. Sy ra ré ctia canh chanh
thé phun auxin 1én 14 gé thay céch xir Iy vao goc Volka sau 12 ngay (SLTV)

canh. Tuy nhién, phuong phép ndy ¢6 hidu quéd
khodng cao,

Cho t61 nay, auxin d4 duge tmg dyng rong i trong nhén gidng v4 tinh cta nhidy
loai cay trdng khac nhaw.

® Nhdm cdy dn qua

+ Ho cam gquyi:

- Chiét canh: Six dung a-NAA & ndng dd 2000 - 6000 ppm boi vao vét cit, sau 30 -
45 ngay ¢o6 thé ha biu (binh thudmg phai 60 - 90 ngay).

- Gidm canh: Ding a-NAA & ndng dd 4000 - 6000 ppm xtt 1y nhanh trong 3 - 5
gidy.

+ Vai thidu:

Sau khi khoanh vo val ngdy bdi a-NAA & ndng 46 1000 - 1500 ppm vao vét cat
hoiic ¢6 thé dimg a-NAA ndng 46 10-20 ppm phun 18n 14 sau khi b6 bau. : o

+ Hbng xiém:

Khi chiét canh c6 thé sir dung 2,4D (60-90 ppm), o-NAA hoéc IBA (2000 -
ppm), cung ¢6 thé phéi hop a-NAA va IBA bbi trye tidp vao vét cit hoﬁc trOn va
1am biu. Véi cac phlrong phép ndy ty 18 ra 1 cia canh chiét cao va rit ngan thén gi
biu 2 thang s0 v&i ddi chimg.

Cay 6i;
- Xit Iy canh gifim bing IBA (2000 ppm), sau 20 ngay cinh gidm bt dau ra. 1

- Khi chiét canh ¢6 thé siy dung IBA, a-NAA nong 6 3000 - 5000 ppm,
cit hodc 2,4D (20 - 30 ppm) tron vio dit 1am bu. Sau 6 - & twin canh ra re vag
biu sau 3 théng,




e Hoa- cdy cdnh

+ Hoa phing:

Khi glam canh trong thoi gian chinh vy (thang 9 dén thang 2 &m lich) thi JAA ¢
hifu qua tht cao. O nong a6 IOOppm thoi gian xiv Iy 1 - 5 gidr chi sau 7 - 10 ngay hom
bt ddu xudt hién € véi ty 1 ra r& xAp xi 100%, 12 - 13 ngay & phét trién manh va sau
20 ngay cb thé dem trdng.

O thot gian trai vy (he, thu), hidu qua ctia JAA kém hon va ngudi ta ¢ thé thay
biing a-NAA & ndng d6 6000 ppm, thdi gian xir ly 5 - 15 phut va sau 20 ngay ciy c6 thé
i tiéu chudn xudt vudn,

+ Hoa hdng:

Pé gidm canh hdng, ngudi ta 6 thé siv dung a-NAA & ndng do tir 2000 - 4000 ppm
tuy theo gidng.

e Cdy cing nghiép

+ Giam canh cd phé:

Dbi véi canh ca phé ¢ thé sit dung 2,4D, 2,4D-Na, a-NAA, IAA, holic NOA (B-
Naptoxyl axetic axit). Trong d6 a-NAA ¢6 hiéu qua hon véi ca phé vbi. Néng do 50 ppm
~ théi gian xir 1y 6 gidr ty 16 ra r& dat 65% sau 5 thang. Déi v6i ci phé ché thi NOA lai ¢6

“higu qua hon. O cling thoi gian xir 1y trén, ndng 45 200 ppm ty 16 canh ra 1 dd dat
100% san 5 thang (Dau Qubc Anh, 1976).

+ (HiAm canh so:

Cégc chét kich thich ra r& ¢6 thé duge sir dung 14 2,4D, a-NAA, IAA hoic IBA &
50, 100 va 150 ppm. Thoi gian xtr 1y 13 10 phit di véi 2,4D va 4 - 8 gitr d8i véi 3 chét
con lai. TV 16 ra 18 ciia cac hom c6 xit 1y dat 82%, riéng o-NAA dat trén 90% sau 2
thing, trong khi dbi chimg chi dat 66%.

Trong nhiéu nim qua, 36 mén Sinh 1y thyuc vat (Trudmg Dai hoc Nﬁng nghiép [ Ha
Ngi) da tap trung nghién clru co s¢ sinh 1y cUa qua trinh tai sinh 18 bét dinh & canh
glam, canh clne‘t Trén co s6 d6 dd dua vao ting dung thanh cdng trong cdng tac nhin
gibng vo tmh chia phiéu @i twgng cdy trdng khéc nhau (ciy cOng nghiép, cdy 4n qua,
hoa - ciy cénh) Ho4 chét sir dung c6 hidu qua cao 12 IBA va a-NAA. Vé&i phuong phap
xir 1y nhanh ndng d6 ¢6 hidu qua cho dai da sb ddi twong ciy trdng 14 4000 - 6000 ppm.
Ché phém gidm, chiét canh ciia b mon Sinh 1y thye v4t cling d4 dugc tmg dung réng
i va rit c6 hiu qua & ngoai thye té san xudt.

Pidu kién d8 gism canh c6 két qua tdt 12 Am d khong khi cao, nhiét d 20-23°C va
tranh 4nh séng tryc xa.
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3. Didu chinh sw ngi nghi cha hat, ca

Sur ngit nghi hay ndy mam ctia thye vét dugce didu chinh boi sy cin bing gitta ABA
(abxixic axit) va GA (gibberellin) ndi sinh. V1 vy, ngudi ta ¢6 thé didu chinh sy ngi
nghi cla hat, ¢t theo hai hu'cmg phé b6 trang thai ngis nghi biing GA; hodic kéo dai thoi
gian ngi nghi bang c4c chét ¢6 téc dung tuong t ABA.

a) Kich thich sw néy mim:

D2 pha bo trang thai ngii nghi, kich thich sy ndy mim ciia hat, cil ngudi ta c6 thé
X1 ly bang gibberellin. Nong do va phurong thie xit [y tuy theo timg dbi tugng cu thé.

o Kich thich nay mdm ciia ci khoai tdy

Dé ¢6 thé trong duge 2 vy trong nim, ngudi ta di xi 1y pha ngh cho céc ot khoai
tdy déng lam ci gidng cho vu xudn bing 2 cdch sau:

- Phun gibberellin 1&n cdy trude khi thu hoach 7 ngay, nong do t6t nhét 12 50 ppm.
Tuy nhién, phu'cmg phép nay it duge sit dung vi ty 1& ndy mAm chi dat 47,2 - 48,9%,
mém phét tridn khong déu din dén ning suit khong 6n dinh,

- Xtr 1y gibberellin tryc tlcp 1én cit gibng: Cu khoai tay méi thu hoach vé& duoc
ngém vao dung dich gibberellin ndng d6 5 ppm trong 5 phut hoﬁc c6 thé phun trie tiep
18n ¢ Pé ting cu'émg hiéu Iyc cia gibberellin, ddng thoi glarn ndng d6 sir dung xubng
tir 1- 2 ppm ¢6 thé bd sung thiure vao dung dich xi 1y véi lidu lwgng 20g/1.

Tir nhidu nim gin day, B6 mén Sinh ly thye vét (Trudmg Pai hoc Néng nghiép I
Ha Ngi) da nghién ctru th?mh cong quy trinh pha ngi cho khoeu tdy mdi thu hoach vy
dong dé kip thdi c6 eu giéng cho vu xuan Quy trinh nay gom 2 cdng doan sau: cong
doan dau, ¢t khoai tdy vira thu hoach vé& dugce phun it nhit 3 1in béng dung dich GA3 (2
ppm) két horp v6i thiure; cong doan tiép 13 dua cit khoai tay xudng him kin de tiép tuc
x6ng hoi bing CSg hoc rmdxt trong 3 - 4 ngdy. Sau 6 0 4m trong didu kién &m, sau 5 -
7 ngdy cli s& xuat hién mam Vi ty 1€ trén 90%,

o Xt Iy kich thich ndy mdm cho.mdt 56 gidng lia c6 dic tinh ngt nghi

- V&i céc gidng laa c6 dic tinh ngn nghi siu ngudi ta c6 thé dimg gibberellin nf)ng"'
d6 2 ppm ngém 48 h (mua doéng) va 24 h (mta hé) Sau d6, tiép tuc ngim cho no mrdc'
va i 72h, ty 1€ nay mam dat 90 - 95%, trong khi dbi chimg chi dat 25 - 30%.

- Véi cac gidng lia ngii nghi binh thudng nhue NN8, ndng b gibberellin pug) P
1 ppm ngim trong 24 h. Sau @6 tiép tuc ngdm cho hat no nude (tbng thoi gian 48 ]
h), ty 18 ndy mém dat 90 - 95% Trong khi ty 16 nay mam cua 461 chimg khong vu_f
50%. o s

Trong truomg hop hat Ita d& qua thoi ky ngi nghi, v1¢c %1t 1y gibberellin 1, ppm van
¢6 tac dyng lam thng ty 16 nay mam tr 10 - 20% so véi déi chimg (L8 Vin Trl va Cs
1996).

155



Hat Iia m&i thu hoach holic hat d& phoi kho hin khi xit Iy thudng cho 17 1§ nay
mdm cao hon cic hat phoi d¢ dang. Thoi gian nghm dbi voi cac hat khé thudng nglin
hon so véi hat tuoi bolic hat phoi chura khb,

Nhiéu t4e gid cling d% kbing dinh ring: gibberellin chi ¢6 tic dung phé ngi cho hat
gibng mdi thu hoach chir khéng cd kha niing trigt tiéu dic tinh ngu nghi va cling khong
anh hudng gi 4én ¢y 18 ndy mim cta hat gibng & va sau.

Ngodi gibberellin, ngudi ta cling ¢6 thé xi 1y kich thich néy mAm cho hat la bing
axit nitric, Tuy nhién, chit xi 1y nay d& gy 6 nhiém méi trudng, d& giy d6c cho ngudi,
1am gidn mim va 1y 16 nay mim khong cao.

e Kich thich ngy mdm cia mét s logi hot rau

Gibberellin thudmg dwoe ding xi Iy cho m6t s loai hat rau khé nay mim nhwr ci
rbt, su hao, hanh. Két qua xit 1y gibberellin trude khi gieo 4% 1am ting t¥ 16 ndy mim
chia su hao Ha Giang 18n 8,5%, su hao Sa Pa 18,5%, ¢t cdi 17,5%, cai Dong Du 7 5%,
ca chua hdng 11% va cai xanh 7%. :

» Xur IV phd ngit cho ci hoa loa kén va it hoa layon

- Ngam cit hoa loa kén c¢6 5 théng tudi vio dung dich GA; ndng d6 100mg/], trong
5 gidy, sau 30 ngdy ciy loa kén moc déu.

- Xz Iy GAs ndng 9 200 mg/l cho ¢ hoa layen 3 théng tudi, sau 1 théng cii moc
mém déu. Khi ngém ¢ layon ¢4 c6 mém 1 gid & ndng 46 GA; 50 mg/l cdy moc déu
hon, ting s nu hoa trén canh va rit ngén thoi gian tir tréng @én thu hoach 5 - 7 ngay.

¢) Kim héim sy ndy mim cin khoai tdy trong bio quén:

Tir 14u a- NAA d8 duge ding @ kim him sy nay mAm ciia ci khoai tAy trong béo
guén. O Lién X6 (cti), ngudi ta d3 san xudt ra mot loai ché phém dang b@t ¢6 chita 3,5%
methyl ester ctia a- NAA (MENA) ky hiéu 1a M; dé tc ché su ndy mim coa o khoai
tay. O lidu luong 3 kg/thn, chét ndy kha ning trc ché sy niy mim, g:iém bét sy hur hao
trong bao quan khoai tdy (Racitin. 1977).

Ngoai auxin, mot s§ chit 1am chdm sinh truémg (retardent) cling duroc sir dung dé
tic ché ndy mim dbi v6i khoai thy cfing nhu hanh i,

- Vi khoai tay, c6 thé sir dung MH (malein hydrazit) lidu luong 13 2,5 kg/ha, phun
* trude khi thu hoach 12-15 ngay. Trong trudng hgp ndy, ci khoai tdy sau thu hoach c6
thé bao quéan trong 8 thang, khdi lrong hao hut gidm 1/2 so v6i dbi chimg, Do kha niing
kim him sy ndy mém cia MH 4t manh nén nhitng ct ndy khong sir dupg 1am gibng
cho vy san nhumg 4 1am khoai thuong phém thi r4t t&t. Du du lugng hod chét trong ¢t
chi tdp trung & phén v vi xung quanh mim, ham hrong cling & dwdi mire cho phép.

C6 thé phun etefon (ethrel) cho cay khoai tdy trude thu hoach 2 tuan ho#ic phun
tryre tiép 1n cit & ndng d6 0,5% (2 littn) trong qué trinh bio quén. Btefon xAm nhip
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vao t& bdo san sinh ra etylen, ting cudng tng hop ABA, cq gibng ngd sfu hon. Nhung
san mdt thei gian nhét dinh ham hwong ABA tré lai binh thudng, vi vy ¢l vin c6 thé
duge siv dung lam gidng cho vu sau.

- D61 v6i hanh 16, 4 e ché ndy mim, chéng teo t6p ot gidng, ¢6 thé dimg MH (2
- 3 kg/ha}, phun truée thu hoach 15 - 20 ngdy hofic xit Iy cd trong bao quin & ndng @6
500 - 2500 ppm. Etefon ciing c6 hidu qua tuong ty v6i hank i & lidu lugng 2- 3 kg/ha,
phun trirde thu hoach 15 - 20 ngay.

U Viét Nam, Trdn Minh T4m va Cs a4 st dung 2,4D (15 - 30 ppm), oi- NAA
(20 ppm) hodc ethrel (1500 ppm) phun trye tiép 1én cit khoai tay dang bdo qua trong
kho d¢ 1am chém sy ndy mém, ting chét luong cii gibng, Tac dyng clia chit xir 1y khéng
chi lam chim sy ndy mdm ma cén lim gidm khoang 50% s mdm/ct so véi khong xir
1y, nhdr vay chét lrong mém ting 18n 18 rét,

4, Pita khién sy ra hoa

@) Kich thich sy ra hoa tréi vy cita cfy diva:

Ném 1932, & Nam M§ nguoi ta d& phat hién ra trong khéi c6 nhitng chét khi thidu
biio hod hod trj nhwr etylen, axetylen c6 kha n#ng kich thich sy ra hoa cta dira. N3m
1935, & Hawai ngudi ta d4 biét ding dét dén (cacbua canxi) dé cho dita 1a hoa trai vy.
Chi cn 1 médu dht dén nho tha vio ndn dira, khi gip Am @At den & san sinh ra etylen
géy hi€u qua ra hoa. Hién nay, etylen duge ding phd bién & dang ethrel (chét long). Day
13 ché phim higu qua nhét, dwoc st dyng 1ong r8i & nhidu nude irdng dita hién nay,

Binh thudng & midn Béc nuéc ta, dira chi 2 hoa 1 vy va cho thu hogch vao thang 6
- 7. D& ¢6 dugc vy dira this 2 trong nim, ngudi ta 44 ding dét dén xi Iy dita vao théng 8
va dugce thu hoach vao cubi thing 11 din thang 12,

Tix nim 1989 - 1990 Téng céng ty Rau qua Viét Nam d3 nthdp ethrel tir Thai Lan
dé san xuft dita tréi vy va sau ndy né con dugc img dung cho mdt sb cdy cay #n qua
khée nhu nhin, XO0Ai. ‘

K&t qua x Iy ehrel 0,1% lidu ding 10ml/cAy bling csch nhé trén non hoc phun lén
todn cdy ddu dat 100% sb cay ra hoa sau 6 tuln. Néu xir 1y bing dit dén, ty 18 chy ra hoa
chi dat 92%; Khéi lwong trung binh qua dat cao hon khi nhé true tiép ethrel vio nén
diga. Ngoi ethrel, ngudi ta 42 sir dyng 0-NAA ndng 45 25 ppm hodc 2,4 D ndng 6.5 -

10 ppm ¢€ diéu khién sy ra hoa tréi vy cia cdy dira,
b) Kich thich sy ra hoa cita mft 58 logi rau, hon, gud khdc:
o Cly in qua e
+ Nhén, vai:

) Hawai nguoi ta ph}u‘;_ a-NAA cho nhin vii dé d8 kich thich S©Ta ho:a;' Gén day,
Paclobutazol &4 dwoc sir dung phd bién hon d4 kich thich sy ra hoa ¢iia nhén, Vai, xoai,
sdu riéng. : :
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Al

Ngodi ra, ethrel cling ¢6 the dung véi nhém cly ndy. DE e xodi, nhéin trai v (chin
vao dip tét nguyén d4n), ngudi dAn Nam B i phun ethrel 0,1% vio dlu thang 8 fm
lich (véi nhéin), vao ddu thang ¢ 4m lich (v6i xodi). San 30 ngdy phun hoa s& xudt hién.

+ Do, mén, tdo. 1&:

Péy 13 nhém ciy ¢6 phan fmg ra hoa khi xir Iy alar (SADH- Sucxinic axit dimetyl
hydrrazit). Ndng 6 xir 1y dao ddng tix 500 - 3000 ppm tuy theo timg loai ciy.

3 My, xtv Iy alar (2000 ppm) cho ddo qué d8 Gc ché s sinh truedng cta chdi ngon
va ting cubng hinh thanh mém hoa.

¢ Bic M9 ciing nhu & Canada, ngudi ta st dyung alar ndng 46 500 - 2000 ppm d4
ting sb lugng hoa clia tho tir 50 - 80% tuy theo gibng.

Véi 18, ngudi ta cling ding SADH (1000 - 3000 ppm), phun 2 14n, d3 lam ting sb
Iugng hoa glp 2 1An so véi dbi chimg,

- P8 véi du d6, hop chét ¢6 hiéu qua nhit cho sy ra hoa 12 BOA (Benzothiazol- 2-
oxy axetic axit).

e Cdy rau

- D2 san xuét hat su hao, bép céi, xa lach, nguoi ta. 6 thé xir Iy GA3 & cac néng a4
khéc nhau tuy theo loai cly. Vi dw: Xa lich ra hoa ¢ nong d6 3 - 10 ppm phun khi cdy
c6 4 - § 14 48 lam ting san ugng hat va thu hoach sém 2 tuln.

- Phun gibberellin cho cy sup lo dd kich thich qud trinh ra hoa, rit ngén thén gian
sinh trudng 15 - 20 ngdy va ning suit ting 20 - 30%. Tuy nhién, tranh sir dyng ndng 46
cao céy s€ lén ngdng.

o Mot 56 logi hoa

+ Cév hoa loa kén:

Binh thudng cti loa kén duogc trdng tix thing 9, thing 10 nhung mai dén thang 4,
théng 5 nam sau méi duge thu hoach hoa (thdi gian chiém dat 6 - 7 thang). Trong nhing
nim qua, B mon Sinh 1y - Hoa sinh thyc vat (Truong DHNN I) d4 nghién cim thanh
cong viée didu khién sy ra hoa loa kén trai vy, Nho vy, hién nay trén thi trudng hoa Ha
N8 48 ¢6 hoa loa k&n vao héu hét c4e dip 18 hoi quan trong trong nim. Gia trj clia bdng
loa kén tréi vu ting gip nhidu 1An so véi hoa chinh vy. Hidu qua nhdt 13 ding dung dich
GA; (10 - 15 ppm) ngam hoc phun uét d4m cb, san d6 dua vio xit ly lanh 48 phé ngn,
it ngén thdi gian ndy mam, cdy sinh truedng, phét trién nhanh va ra hoa sém tir 1 - 2
théng, ting hiéu qua kinh & 18n nhiéu 1an. |

+ C8y hoa layon:

Phun CCC & ncng 46 8 000 ppm 3 lan (ngay sau khi moc, sau d6 4 tuén vatrude ra
hoa khoéng 25 ngay). Két qua 12 tang s hrong hoa/béng.
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+ Hoa ctic Nhit thuong duge xir Iy bing GA; :n.ong 69 5 - 10 ppm vao dinh sinh
trieémg, hoz ra nhach hon,

+ Hoa cém chudng:

Phun CCC (0,25%) 83 khic ph‘glc hién twong véng cda cy, tranh hién tuong ra nu
qué nhidu gidm cbng lao ddng ngit bét ny, chét lugng hoa ting 16n 3 rét,

¢) Tang diu qud vi tge gua khong het:

Sau qué trinh thy phén thy tinh, qud duge hinh thanh va kich thudc ting nhanh do
qué trinh phén chia v nhét 14 sy dén cia 1 blo béu nhuy. Chc qué trinh nay dugc quyét
dinh béi auxin va giberellin thng hop & trong phéi. Vi vy, ngudi ta ¢6 thé thay céc
hocmon ndi sinh ndy bing cc hocmon ngogi sinh thi qua vAn duge hinh thanh, vin sinh
trizdng phét trién binh thrdng ma khong cln thu tinh. Trong trsdng hop niy, ching ta s&
thu dugc nhitng qua khéng c6 hat.

Céc chat thutc nhém auxin ¢6 higu qua cao trong vige tao qua khong hat dbi véi
che loai qua ¢6 nhidu nofin nh ci chua, dua chudt, bdu bi... Trong khi, 18, téo, chanh,
cam, nho lai duge cam ng manh béi gibberellin cho qué trinh ndy.

® Cay ca chua

Dé ting qué trinh ddu qua va tao qud khdng hat cho cé chua thi 2,4D (5 - 19 ppm)
rht c6 hidu qué. Tuy nhién, né thudng tao ra nhimg bién dang khéng mong mubn va
ofing do dfc tinh cao nén hién nay d8 khong duoc sir dung trong san zuft. Thay thé
2,4D, ngudi ta ¢6 thd sir dung 4-CPA (4- chlorophenoxy axetic axit) 40 - 50 ppm, hofic
NOA (B-Naphtoxyl axetic axit) 40 - 60 ppm. Khi xt Iy tf 18 rung giam chi cdn 30 - 35
% trong khi @bi chimg rung 60 -70%. Phin 1ém sb qua thu dwge khdng co hat va niing
suét tang cao (Ractin U.V., Alimova, R.A. 1976).

Gén d8y, nhidu tic gia da rét thanh cong trén cfy ca chua khi xir Iy tao qud khong
hat bing a-NAA (20 - 30 ppm) hoic GA3 ndng dd 10 - 100 ppm. Tuy nhién, ty 1& qua
khong hat thu duge con phu thude vao gibng, nbng d6 va thoi didm xu 1y,

Béng 3.6. Anh hudng cta 4- Chlorophenoxi axetic axit dén ning sudit ca chua
(Ractin UV, Alimova, R.A. 1976)

' Chititn Kibng xit Iy Xir ly 4-chlorpheioxio aﬁetic axit
(0,005%)
I. 88 quafcly 12 18
2. Khéi lugng qua () 53,3 75,0
3. Nang sut qud/c8y (g) | 640 - 1350

159



o Cdy nho

D tir 14y, gibberellin lndn duge sit dung rong r4i trong nghd trfﬁng nho & M§, Nhét
v6i muc dich ting ty 16 dfu gua, tao gua khing hat, ting kich thude gud, ting ning suft
thu hoach.

- Phun GA;z (50 - 100 ppm) tryc tiép 16n chim hoa, viio cubi théi k¥ hoa 6 va sau
khi hinh thanh qua 7 - 10 ngay, kich thude qué ting nhanh, ndng cao ham lugng dudng
glucoza, ting phim chét aua xuit khiu.

- Ciing c6 thé phun vio l6e hoa 19, nbng d8 100 - 200 ppm, ngoai tc dung ldm qua
16n nhanh cdn thu dwgc 60 - 90% sé qua khong hat, vo qua mong.

K&t qua nghién ctru ghn diy &
Viét Nam ciing cho thdy: Xu Iy |
GAj ¢6 thé 1am qud nho tir gidm bot |
hat d8n m4t hat hoan toan, didu nay |
phu thudc vao thdi didm xu ly.
Phun trude khi hoa né 14 2 tudn ¢6
thé thu duge trén 50% sb qua khong
hat nhung phun sau khi hoa no rd 8
ngdy chi thu dugc hodng 30% sb
qua khong hat. C6 thé phun b6 sung
trizéc khi thu hoach 15 - 20 ngdy,
quad mong hon, chin ddu hon v
giam ty 1¢ qua hong.

Hinh 4,6, GA3 1am cam, nho chdm chin va

T X N .
rong nhieu truomg hop, khi s ting kich thude ciia qua

dung Alar (SADH- Sucxinic Axit
Dimetyl Hidrrazit) cho téo, 18, nho efing ¢6 hiéu qua tuong ty.

o Mgt 56 logi cy dn qud khdc

+ Cam, guyt: Sau 2 l4n xit Iy GA3 & ndng d6 100 ppm (trudc ra hoa va sau ra hoa 2
tufin) d4 1am ting sb qua, tuy kich thude qua c6 thé giam chat it nhung niing suét ting
cao. D8 véi mot sb gibng, GA; c6 thé tao Guoc qua khong hat hodic 1am gidm dng ké
s6 lwgng hat trong qua.

- Gibberellin & ndng d6 20 ppm phun cho cdy quét vao giai doan sau 1a hoa, ¢6 thé
ting ty 1€ déu qua 1én 15 - 25%.

- Khi phun dung dich GA; (60 - 80 ppm) cho qua cam 3 thang tubi (phun wdt qua)
d& 1am ting kich thwdc qua, qua chin chim vi mé qua dep hon. DSi v6i nho, GA; ciing
o tac dyng tuong tyr (hinh 4,6).

+ Vi tho ndng db gibbrretlin thich hop 12 400 ppm hodc phdi hop GA; (250 ppm)
vai auxin (10 ppm).
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+ Déi véi nhin, vai: Khi phun gibberellin & ndng 45 10 - 40 ppm vao thoi ky hos
18 d8u c6 kha niing ting t‘y 18 d4u qua 18n 12,5%. Néu phm hcg’p gibberellin v6i phén vi
lugng t7 18 dAu qua o6 thé ting 16n 18,5% va niing suft cubi ciing téng 16 - 20%, chét
lugng qua vin dédm béo.

5, Ditu khién sy chin cia qua
a} Kich thich sir chin cia qud:

Etylen ngogi sinh 13 mdt trong nhiing téc nhan thic ddy nhanh qué trinh chin ciia
qua Tuy nhién, hin qua ciia n6 18 hon dbi v6i chc loai qua c6 ho hip bt phat nhw
chudi, xodi, du dn, cd chua cdn
d6i véi cac loai qui khéng ¢ hé
hép bot phit nhw ho cam quyt,
bau bi thi hifu qué khéng 1d.

Etylen 2 mdt chét khi nén
viée sir dyng trwe tidp né 13 hét
sitc kho khin. Trong thie t€ san
xudt, ngudi ta d st dung céc chét
téng hop ¢6 tc dung twong t
etylen nhw: ethrel, axetylen,
butylen.

Béi chimg Phun Ethrel
Hinh 5.6. Ethrel kich thich sy chin clia qua ca chua

Chét dwge sir dyng phd bién
nhét trén thd gidi hién nay @& kich thich sy chin cia qua 12 Ethret (2- Chio etylen
phosphoric axit viét tht 13 CEPA), ndng d6 ¢b higu qua dao c‘iong tir 500 - 5000 ppm.
Ethrel & d@.ng 16ng khi vao trong md nd gidi phdéng ra etylen xic tién nhanh sy chin cﬂa
qua. C6 thé xir Iy cho qua trude hotic sau khi thu hoach.

- Qua sau khi tha hoach v&, mudn didu khién chin ddng loat va c6 mi qué dep cb
thé phun hay nhéing qua vio dung dICh ethrel trong thoi gian 0,5 - 4 phit. vVéi chudi
thudmg dung dung dich ethrel ¢6 ndng @5 0,5 - 2 g/1, 18 0,25 - 1 g/i, ca chua 1 - 4 g/}.
Vé&i cam quyt, sau khi thu hoach cling c6 thé ngam vao dung dich ethrel (lppm), tir 3 7
phiit, sau 7 - 10 ngy 48 noi 4m (khoang 25°C) qua s& chin vang va mau sc rét dep.

- Cach khac, ngudi ta c6 thé phun ethrel cho qué khi ¢cdn & trén cdy, qua chin dﬁng
loat thuén 1gi cho viéc thu hoach bang phwong phép co gidi.

Ch chua: C6 thé phun cthrel ndng 45 0,03 - 0,15 %, liéu luong 0.9 - 1,8 kg/ha
26 5 - 30% sb qua chuyén mau hoi hdng, qua chin sém 1 - 2 tuln, ting chﬁt 1__
thuong phém ciia qua, giam sb 13n thu hoach. e

Gt ngg t c6 thé xitr 1y 3 14n bing ethrel ndng d6 0,01 - 0,03% bét ddu phun khl qua
non, m&i tudn 1 14n. Qua xuvét hién mau &6 sém hon va chin thp trung hon.

Xodi: D& ¢6 thé vin chuyén di xa, ngudi ta thudng thu hoach khi qu cdn'xanh.
Trong qué trinh vin chuydn, ¢6 thé dat céc goi dit dén nhod trong céc thimg qua-dé tao
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khi axetylen kich thich sy chin. Tuy nhién, voi cdch ndy qué chin khong déu, mi qua
khong dep. Hiu qua hon 13 sau khi vén chuyén, nhing xoéi xanh vao dung dich ethrel
0,2 - 0,5% xo2i s& chin ddng loat sau 3 - 5 ngdy, mi qua dep, chit lugng qua dam bio.

Hb tigu: P& qua hd tidu chin nhanh, ¢6 thé phun ethrel nong dd 100 - 500 ppm. Chi
trong vong 8 ngdy sau khi phun, qui s& chuytn mau do.

Ca phé: Néng db ethrel si dung 14 700 -1400 ppm, qué s8 chin sém 2 - 4 tudn,

Mot s6 qua khéc doi hoi bién phép xit Iy dic biét hon nhw thoa nhe ethrel & dang
md vao cubng mit 16 nit holic cubng qua du & chiing s& chin dng loat sau 3 - 5 ngay.
Hotic ciing o6 thé tiém vio phin mém cia qua mit 1 - 2 cm® dung dich ethrel 10% cho
qua ¢6 khdi heong 2-3 kg, qué s8 chin sau 2 - 3 ngdy.

Ngodi ethrel, ¢6 thé sir dung SADH (Alar) ndng d6 1000 - 5000 ppm ciing 1am qua
chin ddng loat, thu hoach sém hon. Vi du: Qua do holic qua anh ddo thudng sit dung
SADH 10006 - 5 000 ppm.

&) Kim him sy chin cia gud:

Trong mdt sb trudng hop cin lam chim su chin ciia qua trude hosic sau thu hoach
déu c6 thé xir Iy bing auxin hosic phéi hop auxin véi gibberellin. O ndng d6 thich hop,
c6 thé kéo dai qud trinh chin cia qua trén cdy tir 4 - 6 tudn. Holc cling ¢ thé kéo dai
thiri gian bdo quan, gitf qua troi lau hon, bing céch xit Iy auxin 1&n qua méi thu hoach.

- Cam Navel: D& 1am cham sy chin ciia qua, ngudi ta d% phun gibberellin ndng 46
10 ppm én 12 va qua.

- Chanh: Phun GA; ndng @6 40 ppm, c6 thé kéo dai thdi gian tdn tai trén cdy 1 thing,
Ngoai ra, chanh, cam ¢6 thé duoc nhiing 16t qua bing dung dich auxin ndng 45 thip
(vai chuc ppm) triede khi dua vao bao quan,

~ Qua hdng: Pay 13 logi gua chin rit nhanh, & kim him sy chin ngudi ta c6 thé
phun GA; ndng @ 50 - 200 ppm 1én qué trén cdy khi bt ddu chin. Véi bién phap ndy
c6 thé kéo dai thori gian chin cta qua 3 - 4 win,

6. Didu khién sy rung

Hién tugng rung hoa, rung qua xay ra rit phd bién, 1am giam déng ké ning suft cdy
trng. Py 12 phan tmg ty nhién ciia cy v né duge didu chinh bdi ty 18 auxin/ABA +
etylen trong c@y. Dya trén co s& 6, ngudi ta ¢6 thé didu chinh s rung theo 2 huéng:
Ng#in ngira hién tugng ryng bing cdch x 1y auxin ngoai sinh hoic gy rung nhén tao
bing ethrel cling nhur céc chét c6 téc dung trong ty ABA.

a) Ngdn ngira hign tuwpng rung:

- Vé6i cde ¢y an qua ho chanh cam thi chét ¢6 hiéu qua cac duge sit dung nhidu &
M§ ciing nhu cic nude trdng nhidu chanh cam 13 2,4D. Tuy phién, day 13 chét c6 ddc tb
cao, nén khi ding phai chii ¥ v& ndng 46 v thoi didm xir Iy, Thudng ngudi ta chi ding
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& nguﬁng ndng d6 tir 8 -16 ppm. Ngoai ra, phun GAg cho cam quyt cling ¢6 tdc dung
chéing mung.

- Bbi véi tho, ngudi ta khong ding nhitg chit o6 dbc 1 cao nhu 2,40 hodic 2,4,5-T
ma ding céc chit kém ddc th hon a-NAA (20 ppm) hoéc 2,4-DF (2,4 dichlophenoxy
propinic) ndng &6 5-15 ppm, phun trude thu hoach 1-2 tudn. Higu gua cao hon khi dimg
SADH (N~d1mety1 hydrrazig axit succinic, tén thuong phim 13 Daminozid hoiic Alar).
Diy la chat khong d6c cho cdy va ¢6 46 an todn cao trong md thye vt C6 thé phun sau
khi hoa ro 2 - 4 tudn & ndng 46 1500 - 3000 ppm hofic phun tméc kh1 thu hoach vai
ngay & ndng d§ 500 - 2 000 ppm. i

- Véi 18, thudmng phun a-NAA (10 ppm) hodc SADH (1000 ppm), phun trude thu
hoach 1-2 tudn.

- P& ngin chin sy rung qua cta mén trude khi thu boach, & M¥ ngudi ta d8 ding
2,4D néng d6 15- 20 ppm. _

~ Hién tu’cmg qua bdng rung sinh 1y trude khi thu hoach ¢é the lam gidm niing suft
30- 70% D& han ché h1¢n tugng nay ngudi ta 43 st dyng o-NAA ndng 46 5 - 15 ppm.

. ';@) Gay rung ld nhén tgo:

Ti'éng_"_thlxc té, mot 56 loai cAy trdng chn c6 sy rung 14 48 kich thich ra hoa nhu hoa
do, Hoa mai va dé d2 dang cho viéc thu hoach nhy dau tuong, bong.

- D& giam chi phi vin chuyén va dé lai rudng mot khéi Iugng 16n chit xanh cai tao
dht, ngudi ta d sit dumg ethrel 0,1 - 0,2% phun 1én 14 diu tudng trirde bac thu hoach.
Sau 2 - 3 ngdy, todn bd 14 rung, qua chin dtuva khong bi rung. I:an dung tién bd nay,
c6 thé 48 lai 5 thn chét xanh/ha (xAp xi 26 kg N) sau m&i vy d8u tuong.

Dic biét ddu twong trdng vu heé trong co chu 4 vu /nim (h’la xufn - ddu tuong he -
lia mia - cdy vu d6ng). Péu tuong ve he sinh trudng, phét trién t5t nén trude khi thu
hoach ngudi tréng dau twong phai cét 14, mét cOng va khong lgi cho ning sudt do khéi
lugng 1000 hat glém B% mon Sinh Iy thue vat (Trudng Dai hoe Néng nghiépl Ha N‘:l)':
d3 nghién cira thinh c6ng va img dung vio viée xir ly ethrel cho du tuong vy heé dé gay -

rung 14 nhin tao trwée khi thu mang lai nhidu loi ich: gidm céng lao dong, tra la:l.- chét g
hitu co cho déi, qué chin d&u va nhanh, |

- Ethrrel cung cé thé duoc sir dung @ gy rung 14 cAy bong. Véi lidu Iu" :
dyung 6 - 10 kg/ha, phun trusde thu hoach 7 - 14 ngay chi sau khi phun 10 - 12 ng :
14 rung 43 dat t6i 80 - 90%, va s& lugng qué bong nd ciing ting 18n 30 - 50%, (3 M§ ¢6
161 75% dién tich trdng béng dﬁ dwoe st dung chit gy rung 14. = :

- Céc thyc ngh.;@m déu tlén cﬁa tméng DHNN I d8 chi ra rang pé cd hoa.da __vao
dip tét, c6 thé phun w6t 14 ddo 1 1in bang ethrel 0,5 - 1% truéfc 18t 45 - 50 ngay sau 5-17
ngdy rung nhe cdy phin lén. 14 tren cdy deu rang (trir mdt sb ft 14 non). T
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a) Biu tm:mg vy hé xit 1y ethrel nong 456 0,8% - 1%
khi c4y dau tuong bat diu xult hién 14 vang

B) Dju tuong vy hé xix Iy ethrel ndng dd 0,4 % - 0,6%
khi cly ddu fuong c6 25% - 30% la vang

Hinh 6.6. Xt 1y gy rung 14 ddu firong heé duoc img dung
tai Thuy Lam, DBong Anh (Ha Ni)

7. Didu chinh sz phat sinh hinh théi trong nubi cdy m8, té bao

Trong k¥ thudt nudi ciy mé té bao, viée ting dyng céc chit didu tiét sinh trrdmg 13
hét sirc quan trong. Hai nhém chét duoc sit dung nhidu nhét 14 auxin va xytokinin.

- Auxin duge sit dung a4 didu khién sy hinh thanh ré va phat sinh callus. Cée auxin
duge it dung phd bidn 12 TAA, IBA, a-NAA hoic 2,4D. Nong d3 sir dung dao dong tir
10°°M dén 10" ' M tuy theo timg chét ciing nhw tay theo @i twong va muc dich nudi
cdy khac nhau. Riéng 2,4D, khi s dung ndng d6 cao, d& gay db¢c cho mb cly nhung né
c6 cam Ying rét manh ddi v6i sy phan chia té bio va tao callus.

- Xytokinin ¢6 tac dyng kich thich sy phén chia 1€ bao va quyét dinh sy phén hod
ciia mb chy theo huéng tao chdi (hinh 7.6), Trong nhém ndy, thi trnzée hét 1 BA (benzin
adenin), san d6 13 kinetin 13 hai chét dwoc sir dung phd bién nhat. Hai chét nay déu c6
hoat tinh cao ma gid thanh ciing vira phai. O ndng @ 107- 10" $M c6 tac dyng kich
thich sy phan chia té bio, ndng @ 10 ~°- 10 * kich thich sy phén hod chdi.
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Hinh 7.6. Vai trd ciia xytokinin trong nudi ¢y in vitro (SLTV)
A- Téi sinh chdi dira tir dinh sinh truéng; B- Nhin nhanh chdi ¢dy keo lai

Nhir vy, ty 18 auxin/ xytokmm ¢6 ¥ nghia guan trong cho md cay phét sinh hinh
théi theo hu‘é'ng tao chdi hay ra ré (hmh 8.6). Ty 18 nay ludn thay ddi theo déi tugng
thyre vat nudi cdy ciing nhu loai mé nudi cdy.

Vi du: D& kich thich su ra 18 cia chdi
chudi trong 6ng nghiém cin a-NAA 0,1
mg/l, nhung céy du di cdn 0,5 ppm a-NAA
va ciy dau thm cin ndng 46 o-NAA cao
hon (1 ppm). Ho#c ¢ nhin nhanh chdi
chudi phai cdn tir 3 - 5 ppm BA, trong khi
loai cdy trdng khic chi cin tir 1 - 2 ppm.
nhir loa kén, keo lai...

8. Didu chinh sy phin hod giéi tinh

Trong sy phidn hod gidi tinh, vai trd
cia céac phytohocmon nhu xytokinin,
gibberellin va etylen 13 rét quan trong Trén 3 -

r a ‘A hd » + s » .

;:?y don tinh f:hung cé° tac dung didu tle; Y X 0.00 02 iy 0
li;;"a fﬁf e hoa ;2" (_:gng "ayhfé h"a Hinh 8.6. Sy phét sinh hinh théi trong

p g tn A : su:'p ttrien 'aoqp an, gt usi chy in wfro (Aqauxing X: xyto
phan hay t€ bao tring cfing chju anh hudng nong 36 ppm) -
ciia cdc hocmon sinh truéng nay. Khi
etylen va xytokinin ndi sinh cao thi ciy cé nhidu hoa céi, nguge lai khl ham uong
gabberelhn cao thi ¢y ra nhidu hoa duec.

Véi céc cdy ho biu bi nhir bi ngd, bi dao, muép, dua 18, dua chu@t dua héu Ang
suft phy thudc it nhidu vio ty 18 hoa céi trén cly. Ngudi ta ¢b thé ding ethrél n&ng 513
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tiy 50 - 250 ppm d8 lam ting 7 18 hoa c&l. Ngwoe lai, khi phun GA; ndng d6 tir 5 - 50
ppm s& kich thich qué trinh hinh thénh hoa dwe. Giai dogn xi& 1Y ¢6 hiu qua 13 khi c8y
con ¢ tir 1 - 10 14 thét hodc xir Iy hat truée khi gieo.

Vi dy: Trén cdy dua chudt, phun ethrel ndng 46 240 mg/l khi cdy ¢6 2 - § 14 13m
gidm chidu dai dbt tir 40 - 60%, tj 1€ hoa i ting & § dbt diu tién, niing suft ting gfp 3
14n. Day 1A bién phép k¥ thuat phd bién cia cde nuée 6n d6i khi wbog dwa chudt trong
nha kinh. -

Ngoax ra, MH ndng d6 100 mgf‘i co tic dung ting ty 1§ hoa céi v3 ting niing sult
cay du'a chudt.

Ky thugt diéu chinh sir phén hoé gi6i tinh trén ¢4 ciuors ting dung <6 hidu qua trong
vide san xudt hat lai F; clia ciy ho béu bi.

9, Cdc g dung khdc ciia chit didu 6iét sinh trodng

o Stk dung gibberellin trong sén xudt nha (malt)

Sir dung gibbrrellin trong sdn xuat nha c6 céc tac dung chinh sau:

- Kich thich sy ndy mdm cua hat.

- Téng hé enzim thuy phén ciia céc hat sau khi ndy mam.

- Giam sy tiéu hao do sy phét trién ciia r8 mam, tip trung chét hitu co cho sy phat
trién ctia mim.

Ngay nay, trong san xuét nha cho c6ng nghiép bia, gibberellin d3 dwoc sit dung
rong rdi & nhiu nudc nhu: M§, Anh, Phép, Pirc, Ba Lan, Tridu Tién. O Anh, 90%
gibberellin san xuft ra duge phue vu cho cong nghiép bia. Theo céng trinh nghién ctu
clia Vién nghién ciru rugu bia Lién X0 (cii) thi gibberellin ¢ hidu qua cao & nbng &6
18 mg/l va cén 10 1it dung dich (180 mg) cho 1 tin hat gibng, phun vao thdi gian 1.

3 Viét nam, viée siv dung gibberellin trong san xudt malt cfing 4 duge nghién ciu.
D&i véi hat dai mach va hat théc t& sau khi thu hoach 1 théng t§ 16 ndy mém d3 ting tir
10 - 15% 1én 85 - 95% khi xit ly gibberellin. Ty 1¢ a-amylaza trong malt ting 12 - 20%
va riit ngén thoi gian O mém 1 - 2 ngay.

e Kich thich tiét nhwa cdy cao su bing ethrel

T n&m 1989, nhitng thir nghiém vé& tac dung ciia ethrel irén cdy cao su 3 duge
tién hanh tai Vién nghién ctru cao su Viét nam. Sau d6, céc nghién cliu né.y duge thir
nghiém irén quy md rbng vao nam 1995. K&t qua cho thiy, & dang m& ndng 46 2,5%
ethrel d4 1am tAng san lugng mi cao su nhung khéng ¢6 hai dén kha niing t4i tao mil cia
cdy. Trong trudmg hop ndy, c6 thé ethrel d% hoat hod m6t sb hé enzim lam mu cao su
khong dong két, khoi théng tuyén nhwe. Trong nhitng didu kién thich hop nhét, san
hrong mi cao su ¢6 thé ting 34%, kéo dai thdi gian cao miéng cdy cao su tir 2 12n 3
ngdy, gidm déng k& cbng lao dong. Tac dung ting sén luong mi ciia ethrel khong chi
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gidi han trén cily cao su mé né ofing c6 hibu qué véi hau hét cac ¢y 14y nhua khéc nhu
du @0, thong.

e Lim thui hoa va ke ché sy hink thimh chéi ndeh cia cdy thudce lg

MH & nong 6 10 - 25%, phun vao giai doan bit ddu hinh thank my, ¢6 te dung
kim him sir hinh thanh chdi ndch, lam thui hoa va rit ngén thisi gian sinh trudng cla
chy thubc 14 khoang 2 tufn. Lidu luong phun £ 6 - 9 kg/ha,

o Tdng iink chéng chiu cia cdy

Dé ting tinh chong chiu cda cdy, ngu&n ia thubng st dyng cic chét lam chém sinh
trxdmg (retardent). Chét duoe siv dung nhidu nhit vio mue dich nay 1a CCC (Clo Colin
Clorit). Bﬁy 13 chét khéng gibberellin. Dang thuong mai 12 chét 1éng ¢6 chia 60 -70%
hoat chét, Chét néy o6 tinh dbc thép, khong gy hai cho ngu’m d6ng vat va khu hé vi
sinh vt trong d4t. Lidu lugng str dung phd bién tir 5 -7 kg/ha, ndng 6 phun tir 1- 0,6%.

Khi xir iy 10 kg CCC/ha cho Itia mi da 1am giam chidu cao cy, chbng 16p db, tang
khé nfing chéng chiu (chiu han, chiu lanh, chiu N, chiju sfu bénh) vi ting ning suft
30%. D luong ciia CCC trong hat khéng cao va & dudi mite cho phép (0,1 mg/lkg hat,
1 -2 mg/ikg rom ra).

Bbi véi lia nuée, khi xir Iy CCC ciing ¢6 tac dung giam chidu cao cdy, ting tinh
chbng 8 trong didu kién thém canh cao, ting niing sult 20%.

Nhin chung, d¢ ting tinh chiu han cho cdy trdng ¢6 thé sir dyng CCC & nbng d6
500 - 2000 ppm hofic Alar 500 - 6000 ppm tuy theo loai cdy. SADH, CCC, MH d&u c6
khd néng 1am tdng tinh chju lanh, chiu su bénh cho cay trdng.

® Phong trir cé dai

Mot 56 chét 2,4D, 2,4,5T, MH khi sit dung & ndng @ cao cb tic dung trir ¢6 dai.
Thoi ky phun ¢6 higu qua cao 13 khi cy ¢6 éang sinh trudng manh, Bmu quan trong la
khi sir dyng thubc trir ¢6 12 cAn phai quan tim dén tinh diic hiu cta mdi loai thude. Vi
du nhw 2,4D ¢6 thé diét duoe cdc loai ¢d 14 rfng va it anh huéng dén céc chy ngii céc

Trong trm‘mg hop cén tic ché s sinh trudng cia tham ¢d & cée noi cdng cong de
gidm cong cit tia cling o6 thé phun MH, 1idu lwong 3 - 6 kg/ha. '
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CAU HOI ON TAP CHUONG VI
Hiy néu nhitng Gmg dyng ciia gibberellin trong sin xut ndng nghiép dé ting
niing sufit va phim cht cy trong?
Ung dung cla auxin trong k¢ thudt nhan giéng vé tinh cdy trbng?
Trong thye té san xudt, ngudi ta 4 ding nhiing chdt nao 48 didu khidn sy nay
mém ctia thire v4t?
Ung dung cia chiit didu tiét sinh truéng d8i véi qué trinh ra hoa, d8u qua va
tac qué khong hat ? Pidu khién sy chin clia qua?
H&y néun nhitng (ng dung chinh cla cdc retardent trong sén xuit ndng
nghiép?



Chuwong VII
DIEU CHINH S PHAT SINH HINH THA! CUA CAY

- Cén hidu duge sie phdt sinh hink thdi cia cdy 1a gi va nguyén nhdn ctia sy
phdt sinh hinh thdi d6 dé ching ta c6 thé didu chink Sy phdt sinh hink théi cho cdy
theo ¥ mudn con nguroi.

- Ndm duge su tuong quan gilta cde bg phdn trong cdy dé 6 thé dibu chinh
méi twong quan do gitp cdy sinh truong, phdt trién mot cdach hai hod,

- Nim duoc kha ndng ra vé bat dinh do 1di phdn chia ciia cde mé, 1é bao trong
cdy ma ta co thé diéu chinh su ra ré bdr dinkh & canh chidt, cank gidm hay trong
nudi cdy mé tao cdy hoan chinh dé nhan gidng vo tink cdy trong phuc vu sén xud,

~ Cén nidm dugpc nguyén nhin cia hién twong wu thé ngon ciia cdy dé wng
dung véo sin xudt didu chinh wu thé ngon trong ky thudt igo hinkh cho cdy én qud,
cdy cdnh va cdy cong nghiép, v.v... ‘

- Cén hidu dugc ban chdt sie ra hoa cia cdy dé c6 thé dibu khién ra hoa trdi vy
cho cdy dn qua mang lai loi nhugn cho nguci san xudt va nhu céu ciia xi héi.

- Ndm dwoc ban chét cia quang chu ky va hién tiwong xudn hod dé ung dung
vao sdn xudt diéu chinh s ra hoa, rit ngin thoi gian sinh trucng, ting ning sudt
va chdt hugng san phdm cdy tréng.

1. KHAI NIEM VE SU PHAT SINH HINH THAT CUA CAY TRONG

Nghién ci vé thé giéi thue vt thi cde hién tuong nhu ndy mam, ra 13, ra chdi va
ra hoa, hinh thanh ci ... ciia cdy 13 sy phat sinh hinh thaj trong qu4 trinh phat trién c4
thé. Khi lich st phat hién ra phytohocmon va phytochrom ludn tdn tai trong cdy thi viée
chimg minh nguyén nhén ctia céc qua trinh phat sinh hinh thai cling nhw qu4 trinh sinh
trréng cia cdy duge sdng to. Sy sinh truong hay bit ky mét qud trinh phét sinh hinh
thai nao cia cy ciling duoc thuc hién trén co sé mdt su cin bing nhét dinh clia cédc
phytohocmon trong cdy. Cé su cén béng chung va cin béng riéng clia mot vai chét trong
cac qua trinh phét sinh hinh thai riéng biét.

Can bang chung cta cic hocmon 12 can bing giita nhém chét kich thich sinh truémg

va chat trc ché sinh truéng trong cdy trong qué trinh phat trién c4 thé. Khi hai tc nhan
kich thich va irc ché trong ciy bang nhau thi céy ra hoa. .

Cén bling riéng trong cy biéu thi bing 1y 1¢ cia hai hay mét s6 hoemon dic hiéu
trong qua trinh phét sinh hinh th4i va hinh thanh co quan ciia cly. Vidy: trang thai ngt
nghi va niy mdm cta hat, cii v chdi ngi mia dong... dugc quy dinh boi tj 16 GA/ABA:
Xir Iy cho niy mdm hay bat chéi cin lam ting ty 1¢ GA/ABA (ting GA), néu ting
cudmg sy nglt nghi cin 1am gidm ty 1¢ nay (ting ABA).

Swr phét sinh r& va chdi 12 két qud ciia s can bang giita auxin/xytokinin. Néu auxin
cao s& kich thich phét sinh hinh théi r& va néu xytokinin cao s& hinh thanh chai.
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Ci hinh thach duge x4c dinh bing sir cAn bing giita GA/ABA v3 auxin/xytokinin.
Sy phin canh cla cdy do sy cin bing gilta TAA tao ra & dinh sinh truéng va xytokinin
tao ra & 1. Néu IAA cao (uu thé ngon ting) thi sy phin canh kém, néu IAA thip (uwu thé
ngon yéu) tirc 1y 16 IAA/xytokinin thip cdy phén canh manh.

K&t qua thye nghiém chimg minh rang quang phd hdp thu cia hé séc 16 phytochrom
(46 va @6 xa) cb vai trd quan trong trong viée kiém tra chc qué trinh phét sinh hinh théi
ciia ciy nhu sy ra hoa, ndy maAm cia hat, khir véng. .. Anh sdng do (P660 nm) kich thich
sw ndy mém cla hat xa lach, 4nh sang d6 xa (P730 nm) lai Ge ché. DSi véi cy ngay
ngin thi 4nh sing d6 lai Gc ché ra hoa va 4nh sang cudi do kich thich ra hoa.

Nhu vay sy phét sinh hinh thai trong qud trinh phét trién c4 thé ciia cdy 12 qué trinh
thye hién din chwong trinh di truydn ¢4 duge ma ho# trong chu tric ciia phan tir ADN,
chuong trinh ndy duge didu chinh va thyc hién theo co ché déng m& gen ma cac tie
nhén hocmon va phytochrom 14 nhing tac nhéin quan trong gy ra sy déng mé gen.

Khi hidu 16 dwoc ban chédt cia sy phét sinh hinh thai coa cdy, con ngudi ¢6 thé didu
chinh duoc sy trong quan sinh trudng gifta cic bd phén trong cdy, diéu chinh sy ra ré
bat dinh trong nhéan giéng v tinh ciy trdng (gidm, chiét canh va k¥ thudt nuéi chy mo,
didu chink vu thé ngon trong k¥ thuit tao hinh cho cdy canh, cdy &n qua, cdy cong
nghiép. .., didu chinh sy ra hoa trdi vu cho cdy 4n qua, diéu chinh sy hinh thinh qua va
tao qué khong hat, (g dung quang chu ky va xit 1y xuéin hod trong san xudt,

1. Diéu chinh sy twong quan sinh tredng ciia cy

Nhir chiing ta da biét rd gia thuyét dung dfin cho sy sinh tridmg va phat trién 13 dé
c6 sy tuong quan sinh truéng hop 1y cln phai ¢6 can bing hocmon hop 1y. Bing nhiéu
chiig minh, ngay nay d& khing dinh duoc sy cAn bing hocmon 14 co s& dé didu chinh
sinh trréng va phat trién hop 1.

@) Dinh nghia sy twong quan sink truwdng:

Tuong quan sinh triuéng 13 mbi quan hé sinh trudng ctia mét bd phan ndy véi sinh
tridng ctia bd phan khac trong cdy. Vi vay c6 s tuong quan gitta sinh trudng ré va chdi
thén, sinh trzdng sinh dudng va sinh trudng sinh sin cling nhu sy tdn tai twong quan
gifta sinh trirdng va sy phén hoa trong ciy.

Twong quan sinh trudng c6 thé hidu don gian 12 két qua ciia sy canh tranh gifta céc
b phin hay chizc ning dbi v6i chit dinh dudng, vitamin va rd nhét 13 két qui cha sy
cén bing cdc hocmon cia cly (cht kich thich va tre ché). Céc tic nhén kich thich 13 hé
théng 1, céc 14 non, chdi non, 14 mim ¢6 mau xanh @ quang hop,... Céc tic nhén {rc
ché bit ngudn tir che co quan dang hod gid nhu 14 gid, co quan sinh san, co quan dy
“trilt,... Vi vly, trong cdy tdn tai hai loai twong quan 14 tuong quan kich thich va tuong
quan trc ché.
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8) Tuwong guan kich thich:

B phn, co quan nay sinh trudng s& kich thich bd phén khic, co quan khac sinh
treong. Tuong quan giita hé théng & va thén 14 1a méi twong quan kich thich. R sinh
trudmg tbt s& hat duge nhidu nuwde, chit dinh dudng va tao ra nhidu chit kich thich sinh
trudng (xytokinin) cung cép cho céc b phén trén mat dAt sinh trtrdmg manh, nguoc lai
cac b6 ph@n trén mit dit cung cap cho hé thong 18 cac sin phim cta quang hop va
auxin dé r& sinh tm’ong t6t hon. Mbi tuo*ng guan ndy rit chat ch& & giai doan cdy con
non, khi cay gla thi méi quan hé nay xAu di. Trong thue tidn san xuft nong nghlep, con
nguo:n. hiéu bit duge mbi quan hé nay 48 sir dung cac bién phap k¥ thuat t6i vu @8 cho
b6 r& sinh triedng, phét trién 6t s kich thmh sinh trudng va phat trién cia thin 14. K¢
thuét 1‘(1'01 awrée, bon phan hop 1y dé cung cdp diy do nwéc, chat dinh dudng theo c‘lung
yéu ciu clia cly cling nhu viée 1am c¢d, suc bin, x61 x40 cung cAp ddy di oxy cho 1%,.
1a nhimg bién phdp him hiéu kich thich sinh truéng, phét trién ciia bd 18 tao ngudn dmh
dudng, nude va chét kich thich sinh trudmg (xytokinin v& gibberellin) 3 chdi, than 14
smh trudng, phat tridn. D1 v6i rau #n 13 nhu x3 lach, rau cai, su hao, bip cai, rau
mudng,... mudn cho thin, 14 sinh trudng manh ngoal k§ thudt bon phan, twéi nude diy
i ngudi ta con xit 1y chét kich thich nhur GA dé tang sinh khéi than 14. P& kéo dai thoi
gian sinh trudmg sinh dudng, ting tré hod cAn gifip cdy 6 bd 1€ sinh trudng phit trién
manh tao ngudn xytokinin vin chuyén 16n céc co quan trén mit dit phét trién nhidu
chdi, than 12 bing céch bén nhidu dinh dudng nhét 13 nito, tuoi nude nhidu va xi Iy
xytokinin, gibberellin cho cdy. Mudn han ché sinh triréng, phét trién ciia b6 18 @ giam
sy hit nude, khodng va tdng hop xytokinin, gibberellin nhim muc dich 13 1am cdy
nhanh gi3 (két thic sém sinh trudng sinh dudng), ciy ra hoa ngudi ta khdng bén phén,
i it nude dé cly thiu dinh dudmg va nuwdc hay cit r&, dao cly, cit canh,... s& lam
giam sy cung cdp xytokinin cho sy sinh trudéng cua chdi, can bing hocmon léch vé
hiréng xuén hod mam hoa va cdy ra hoa. C4u ca dao: “Thién dao, dao qudt, nhéc clay
khoai” hay cau “mit cham cénh chanh cham 1&” 4% ndi 15 v& vin dd nay Nghe trong
dao, trong quét d4 4p dyung mbi twong quan sinh trudng trong cAy dé diéu khién cay ddo,
cay quat ra hoa, qua vao dip Tét bang cach cit khoanh vé canh ddo, ddo quit hay mit
cin cit bd canh, chanh virt bd bét re . @& han ché sy van chuyén vt chét, hocmon te
1é 1én va tir cac co quan trén cly xuong r& 1am c¢4n bing hocmon va ¢dy ¢6 thé ra hoa.
Péi voi cay liy cit nhw khoai lang, khoa1 t4y,... khi céy chuyén sang giai dogn sinh
trudng sinh sin (hinh thanh tia cti) cdn han ché sinh truong than 14, dic bist dél véi
khoai lang phél nhic day dé loai bo viée hut nude, khodng va hinb thanh xy‘toklmn do
hé théng & & cdc mét dé ddy khoai ddm vao dit. Rién phap nay nhim han che smh
truémg sinh dudng, kich thich sy van chuyén vat chit tir than, 14 vé cu.

2. Diéu chinh sy ra ré bét djnh trong nhén gidng vé tinh edy trong

Xuft hién ré bt dinh do sy tai phin chia ciia mod phén sinh bén (tién tugng’ tang va
try bi). Kha niing t4i phén chia ndy c6 thé tir md sau bén trong (ncpl sinh) hay & 16p bidu
bi 14 (ngoai sinh), cling cé thé & mo phén sinh s cap hodc thir cap {tugng tang). Nhidu
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thwe vat r& bit dinh duge hinh thanh sém & trén ciy nguyén ven a0 nén cdc mim & ¢b
san nhung bj e ché twong quan. Khi tach khéi ¢y me chiing duge hoat hod va sinh
trzong thanh ré bit dinh.

Kha niing hinh thanh & bat dinh & canh chiéi, canh glam phu thudc vao ham lugng
phytohocmon ciia cdy. Néu hocmon diic mmg cho su ra ré 1d auxin dwoc hinh thanh
thufn loi thi sy hinh thanh 1€ dé dang Piéu kién ngoaﬁ canh ciing 4nh hwong nhiéu dén
s\ 11 sinh r8 bit dinh & cinh chiét, canh gidm nhy @5 4m bdo hod, anh séng tAn Xa, nhiét
d6 6n hoa, oxy diy di, gia thé phit hop,... 1 nhitng diéu kién thun lgi cho su ra 18,

Trong ndng nghmp, viée nhan gidng v6 tinh cly trong ¢O v nghia v6 cung quan
trong. Céc nude trén thé gidi c:ung nhu & Viét Nam ¢6 rit nhidu co quan nghién ctu vé
¢o 8O sinh 1y ctia sy tal sinh 1€ bét dinh & canh chiét, canh gism va g dyng thanh cong
vao k¥ thuat nhén gidng v6 tinh bing phuong phép chiét canh, gidm canh cho nhidu dbi
tugng ciy trong khac nhau nhu cly dn qua, cdy canh, c8y hoa, cdy cong nghiép,... di va
dang cung cp cho san xuft nhitng ciy gibng c6 chét hmng cao, giit dwoc ban chit di
truyén cia ciy b me.

Dé ting kha ning 14i sinh r& bt dinh, rf nhidu va khoé & canh chiét, canh giam
ngudi ta thudng xir 1y auxin ngoai sinh nhu IBA, o-NAA d3 kich thich sy tai sinh r&
thuan 1gi & hiu hét céc dbi trong cdy trdng.

Trong nubi cdy in vitro, d& tao cdy hodn chinh dwgc didu chinh bing ty sb
auxin/xytokinin trong moi truomg nudi cdy. Auxin kich thich s hinh thanh ré, xytokinin
kich thich su hinh thanh chbi.

3. Ditu chinh wu thé ngon trong k§ thudt tao hinh cho cdy cdng nghidp, ciy #n
qus, cdy cinh

Uu thé ngon 12 sy @c ché cia chdi ngon 1én sy sinh trudng ciia chdi bén, ré chinh
ién ré phu. Uu thé ngon 13 hién twgng phd bién cia thé gi¢i thwe vat. Néu ta loai triy
chdi ngon thi 1ap tixc chdi bén sinh trudmg manh do chdi bén duge giai phong khéi trang
thai uc ché trong quan. Téc nhén giy nén hién tiwong wru thé ngon 13 auxin, auxin tao 1a
chu ycu 0 dinh sinh tmérng va vén
chuyén xubng dudi gbe dé kich thich g :
ra €. RE lai tao ra xytokinin va vén e

_ ; 2 1, |
chuyén 1én trén d& kich thich tao \f//3 v
chdi. 4

Nhu vy, hién tugng wu thé ngon 3
duge didu chinh bdi sy can biing ‘%
hoemon ctia auxin/xytokinin. '

4 1

Auxin 1am ting wu thé ngon, 7/ ij\‘ﬁ““ Rytokinin
ché Cl}éi bén; con xytokinin 1am giam  Hink 1.7, Hién twong wu thé ngon cla cay
ru thé ngon, kich thich chéi bén sinh DU <o : Huéng vén chuyén
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trudng. Cang xa dinh sinh tra.ro*ng (dink ngon) thi &nh hudng e ché cia auxin cang yéu
do tai ddy ham lugng auxin thip nhung xvtokinin cao. Hinh 1.7 cho thdy, ham hwong
auxin & chdi 1 >2> 3> 4> 5; ham tuong xytokinin 6 chdi 1 <2 <3 <4 <5,

Nhu véy, chdi bén so 1 bi e ché manh nhét (do auxin cao, xytokinin thip) nén khé
bat chdi, con chdi bén sb 5 bi cho:l. ngon Yic ché véu nhit (do auxin thap, xytokinin cao)
do d6 bat chdi manh. Dida ndy rét cé ¥ nghia trong san xuét, cé nhidu tredmg hop cln
logi bd wu thé ngon 48 ting cudng phan canh, phin nhanh cho cdy 4n qua, cdy cong
nghlep, cay canh,... K¥ thuft tao hinh, ta0 tin ¢6 y nghia quyét dinh dén néng sult va
phém chét cay, chét Juzgng san phdm thu hoach, ..

Vi du Trong nghé trdng cdy canh phai thudng xuyén cit, tia dé tao hinh cay dep
theo ¥ mubn ctia ngudi tiéu ding. Cly 4n qua nhu téo, xoai, budi, cam, v.v... mudn cé
thé dep, thn rong, phal d6n tia hang nim. Nghé tréng dau tim, tuy theo tudi clia cly ma
ngum ta c6 thé dbn phdt, ddn dau va dbn thét dau dé ciy ddu duge tré hoa, pha,n canh
nhiéu 14 c¢o s& cho sy sinh tridmg, phét trién nhidu 13 trén cy. Ung dung 18 nhit cia
hién tugng wu thé ngon trong san xufit 14 hai che (dbn ché). Muén cho ning suit cao,
chit lu’qng ché 16t ngubl tréng ché ‘thlr(mg xuyén hai ché (7 - 20 ngay 1 14n tuy theo thoi
vy) d& pha bo wu thé ngon, kich thich c¢hdi bén sinh trirémg s& cho nhiéu biip v tao hinh
cho céy che gon, dep...

4. Didu chinh ra hoa va ra hoa trai vy cho ey dn qua

Sy hinh thanh hoa ca cy danh déu sy chuycn tiép tir giai doan sinh truong sinh
dudng sang smh tredng sinh san bing vige chuyén huéng tir hinh thanh mim 14 sang
hinh thinh mdm hoa. Sau khi sinh truong sinh du’ang (dat trang thai chin dé ra hoa) va
gip didu kién ngoa1 canh thich hgp thi cdy c6 thé cam (ng ra hoa. Su cam tmng ra hoa co
y nghia dac biét ¢& chi nhimg bién di nao d6 X&y ra trong 14 din dén s ra hoa. Theo
hoc thuyét ra hoa cua Trailachyan thi sy ra hoa ciia cdy 12 do 14 san khi nhén kich thich
clia mdi trudng dd hinh thinh mot hay nhidu hocmon duoc goi chung la “hocmon ra
hoa” (Florigen) va dugce chuyén dén dinh sinh dudng @8 kich thich ra hoa. Theo Evans
(1971) thi sy chuyén tiép cta dinh sinh dudng thanh dinh sinh sén 13 sy cam (mg ra hoa
hay su gy cém tmg. Qud trinh ra hoa c6 thé duge trinh bay theo so 44 sau:

Cam u:ng (18) ~———p Truyén hocrnon  ————p> Géy cam tng (dmh)

Theo Evans, h1¢n tuqng ra hoa ctia cy lién quan dén 3 vin @& quan trong nhat:

(1) Cam vmg hinh thanh hoa c¢6 sy cam Gng v& 4nh sang (quang chu ky) va ¢6 su
cam tmg nhiét 46 (su xuan hoa)

(2) Céam ung hmh thanh hoa do tdc nhin hocmon (chét kich thich vé irc che co
trong ciy). '

(3) Hoemon khé'x dau cho qua trinh bién dbi tir sinh trudng sinh dudng thanh smh
trwdmg sinh sdn cling nhu nhitg bién d8i vat chét khic & dinh sinh trudmg cla cdy.
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Sau khi x4c nhin cdc cam img hinh thanh hoa thi & dinh sinh dudng hinh thinh
mAm hoa, sinh tredng cla hoa, phén hod hoa va phén ho4 giGi tinh.

Khi d3 hidu 15 ban chit sy ra hoa cta cay, con ngudi ¢6 thé didu chinh sy ra hoa
theo ¥ mudn trong nganh trong cdy in qua, nganh trong hoa,... mang lai higu qua to 16n
. e A
¢ho ngudi san xuat.

Nhiing (g dung phd bidn va c6 hiéu qua trong trbng trot 14 viée sir dung chit didu
t1t sinh trwémg ngoai sinh @& kich thich ra hoa sém cho nhiéu loai ¢4y an qua. Hién nay
trén thi trzdmg c6 dira &n quanh ndm 13 do ngudi trdng dira xir 1y céc chit nhu o-NAA,
24D, ethrel (sinh ra ethylen), dét dn (sinh ra acetylen) hay BOH (B
hydroxyethylhydrazin) dé ciy dira ra hoa trdi vy, ting thém mét vu thu hoach cung cép
qua cho th; trdmg va gidi quyét cbng #n viée lam cho ngudi lac dong trong céc nhd
may ché bién.

Cay thanh long irbng & midn Nam, binh thudmg ra hoa vao dén pam va cho qua
chin tir thang 5 dén thang 7. Khi phat hién cdy thanh long 13 ciy ngdy dai (cAm {mg hinh
thanh hoa 13 Gém ngin) thi v6i kinh nghiém thye 18 va sy giup A& ctia cac nha khoa hoc
ngu(n trbng thanh long d3 tmg dung quang chu ky dé didu khién ra hoa theo v muon
bing cach %1t Iy quang glan doan vio ban dém dé bién dém dai thanh 2 hay 3 dém ngén.
Khi nhan dugce thoi gian t6i ngan cdy thanh long cam Wing hinh thanh hoa va ra hoa tra:l
vu. Hidu r8 vai trd clia gxbberellm c6 kha ning kich thich ra hoa ciy ngiy dai trng
trong didu kién ngay ngin va dé chy thanh long ra hoa trai vy, chiing ta ¢ thé xir Iy
g;bberclhn két hop véi mot s& nguyén b vi Iuong vi0o viing ra hoa ctia thin cdy thanh
long d& thay thé cho viée xir Iy quang gidn doan cAn chi phi cao hon rét nhiéu so véi xis
Iy GA3 vd nguyén t8 vi luong.

Ciy vai va ciy nhin cing ho nén ching ¢6 nhidu dic didm gidng nhau. Pén nay da
c6 nhiéu két qua nghién ctru v& cac bién phdp k¥ thudt tic dong dén kha ning ra hoa,
diu qua, ting niing sudt qua nhin va vii. Nhilng nim mua déng 4m, c6 mua thi cdy
nhiin ciing nhu ciy vai ¢6 kha niing hay d3 ra 16c dong s& khong ra hoa véo ndm sau.
Ngudi ta ding cac bién phap nhw cit 1&, bAm ngon hojc dimg chét hod hec (c6 thé sit
dung mot bién phap hay két hop céc bién phap) dé e ché 16¢ dbng sinh truwdng.

Vi du: & Trung Qubc thu’éfng st dung cac bién phap nhur cht tia kip thti, bén phén
hop 1y, cube 14t At lam dit r& va phun ethrel nf:mg d6 400 ppm khi 16c dong dai 5- 10 cm.,
Vién nghmn etru Rau - Hoa - Quéa khdng ché 1oc dbng sinh trudng bing c4ch phun
ethrel nﬁng d6 400 ppm dén 800 ppm cho 14 non, phun 1 - 2 lén céch nhau 7 - 10 ngay
Co thé ngit bo khi 1o¢ déng dai 5 - 10 cm, 1am &t & khi 16¢ dai 3 em. Dbi v6i mot sb
gxong vai 6 dic diém sinh trudng manh thi bién phép khoanh vé xoan ¢ mang lai higu
qua rét r8 trong viéc 1am gidm sy ra 16c mda déng, xtic tién sy phan hoa mém hoa.

O tinh Hung Yén, dé trénh S Ta hoa cdch nim va ra 16c mua dong & cdy nhin
ngudi ta phun va téi vao gbe KNO; ndng 46 tir 0,3% - 0,6% cdy nhiin ¢6 kha niing ra

hoa ¢ nim sau (thoi gian xit 1y tir théng 9 - 12 vao thoi diém nhigt 46 trung bmh tr 15 -
18°C).
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¢ mifn Nam sir dung rong 8 KCLO; xix Ey cho ¢y nhéin Titu Pa Bb ra hoa irhi
vy, khi ciy nhin ra 16c va 14 irén canh chuyen mau xanh ddm thi tién hanh xir Iy
KCLO;, sau xit Iy cAn tudi nu’éc dim vao gbe lién tue 7 ngay. Nong d0 KCLO; tuy
thudc vio tan cdy, dét, nguon nude ¢iing nhw toh trang cdy va gzong, ¢ thé sir dung
cthrel 0,1% riéng r& hay phdi hop véi KCLO; dé xir 1y cho nhin ra hoa tri V.

O Théi Lan c6 nhn ban trén thi trudng quanh nim ia do tc dong cha cac bién

phép ky thut, trong d6 s dung ethrel va KCLO; 13 chii véu d@ didu khidn cly ohin ra
hoa tréi vy.

Wester, P.J (1920) st dung phuong phap hun khéi kich thich ra hoa cho cay x0ai
nhe anh hudng clia khi ethylen va axety!en 6 trong khoi duge ap dung diu tién &
Phﬂlppm Phuong phap nay ngdy nay van dugc sir dung, théi gian hun khéi tir 2 - 3 tubn
va tién hanh vio thoi diém trude khi cdy ra hoa ty nhién tir 1 - 2 thdng cho hiéu qua
nhét. Phuong phép hun khéi kich thich ra hoa con duge sir dyng cho nhidu cdy #n qua
khac nhu nhén, vai...

Theo Pantastico (1970) ham lwgng khi ethylen va axetylen cé trong mot sb vat lidu
duing dé& hun khoi kich thich ra hoa cho clly x0ai, nhan (ml/g chit kho).

Loai vét liéu Ethylen Axetylen
L4 chuéi 75,1 64,2
L4 xodi 80,9 64,9
Trau 117,8 136,1.
Cé thén leo 102,1 85,5
Mat cua 50,8 35,6

KNO; 12 ho4 chit quan trong dugc ung dung & nhieu nude trén thé gisi dé thic diy
qua trinh ra hoa cho cdy xoai va nhin, dic biét cc gibng xoai, nhin ¢6 dic tinh ra hoa
cach nim tréng & ving nhiét déi vi 46 thip. Néng d6 KNO; tir 1 - 10% hay NH,NO;
ndng do tir 1 - 2% xir Iy cho cdy xoai , nhin déu ¢6 kha nang ra hoa. Chinh ion NOs™ 13
tdc nhin gy nén su ta hoa ciia ¢y xoai, nhin do ¢é sw chuyén ho4 nito tir dang nitrat ~--> -
mtnt ~mme> AMINONIA ~---> axit amin. M@t trong cdc axit amin quan trong 13 methlomn -' _
tién thin ctia ethylen mgt hocmon ¢6 vai trd guan trong cho sy ra hoa cua ciy x '
nhén. Tuy nhién, hlqu qua ctia KNQ; dbi voi sur ra hoa ciia cdy con phu thudc vao tran
théi cdy, diéu kién ngoai canh. Xir 1y KNO; cho hiéu qué cao khi 14 da thudn thyc va &
nhimg ving nhiét d6i ¢6-2 mua mua va mia kho 13 rét thi xi Iy KNO; cho cdy vio ml‘xa
khé mang lai hiéu qua cao nhit. Nhur vay, NO; déng vai trd khoi ddng sinh trudng
chdi chir khong phél 1a chidt kich thich ra hoa (chét kich thich ra hoa 4 ducfc tao'r.
va vin chuyén xubng dinh sinh tritdng c6 vai trd cam {g phén hod mim hoa). KN@3
€6 tdc dung 12 ting 46 nhay cam cla chél vdi the nhén kich thich thanh hoa.

Trong mdt sb loai mubi chita NO;™ nhur: KNO3, NaNQ;, NH,NO; va Ca(Nﬂg)z khi
xir 1y cho xoai thi KNO; ¢6 hiéu'qua nhét. Tai bang Argue cia Venezuela phun XNO;
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ndng d6 3,6% lam cho gidng xoai Haden ra hoa lign tuc trong 2 ndm va cho ning sufit
cao hon nhidu so véi cée ciy khong phun KNO; va chi cho qua 1 nim.

¢ Nam Phi, ngudi ta xiv Iy KNO; ndng d6 2 - 4% cho nhidu gidng xoai dé kich
thich ra hoa, t#ing kha niing giffa qua trén cdy va ting ning sult qud.

Paclobutrazol (PBZ) hay con goi 13 cultar, PP333 13 chit thuéc nhém Jam chdm
sinh trudng (retardant) dugc st dung duge sit dung rdng i & hau hét ce nude trdng
%odi trén thé gisi d8 thic diy qué trinh hinh thinh hoa sém, trdi vy. Paclobuirazol chu
yéu duge xit Iy vao @4t vi kha ning hod tan chdm va thoi gian hoat dong cia né kéo dai.

Co ché tic dong cta paclobutrazel dén cAy xodi théng qua anh hu&ng cha nd dén
gua trinh tbng hgp va véin chuyen cia gibberellin (GA). Nhu chiing ta d& bit, GA ¢b thc
dung 13m dén té bao theo chidu doc va kim h#m sy ra hoa ciia ciy ndi chung Do viy,
xi 1y paclobutrazol cho cdy xodi s& gy kim hiim s téng hop vA van chuyén GA trong
chdi dén khi ndng d0 GA giam dén mirc nhit dich thi kich thich hinh thanh hoa. Két
qué nghién ctru cia Tomgumpai (1997) cho thiy: xir Iy paclobutrazol v&i hugng 6 g/edy
cho cy xoai khi bat chdi duge 2 tudn va sau 112 ngay xi 1y, toan bd canh trén cdy phéin
ho4 hoa. Céc cly khong xir ly khéng phén hod hoa.

G An D9, ngudi ta xiy ly paclobutrazol cho mdt sb gléng x0ai véi luo*ng 1g nguyén
chit /mét dudmg kinh tan. Két qua cho thay tat ca cAc gidng duoc xir 1y déu cho ty 16 ra
hoa 14t cao va khi phén tich ham lrong chét kich thich sinh trudmg GA trong chdi giam,
ham luong xytokinin t&ng.

3 Braxin, xir 1y paclobtrazol cho cdy xo0di véi ndng dd tir 0,5 - 1g nguyén chét /mét
duodmg kinh tan, théi gian xit 1y vao thoi diém tir thang 11 - thang 12 thi 100% cdy duge
xit Iy ra hoa, con cc cly khong x1t 1y ra hoa rét t.

Vide xit 1y paclobutrazol két hop véi mdt sb bidn phép k¢ thuit khic nhw cit tia
mang lai hiu qua cao hon. Vi du: xit ly paclobutrazol v6i lidu lrong 2 - 5g nguyén chét
/ey két hop ky thuét cﬁt tia truée khi cdy ra hoa, két qua i cdy ra hoa trong 4 nim lién
tuc va ning sut cao gap nhiéu 14n so v6i cAy khong céit tia.

Mot s6 chét didu tiét sinh trudmg c6 téc dung lam chdm sinh trudng nhu alar
(SADH), CCC (Chlor cholin chlorit), BOA (Benzothiazol acetic acid) c6 tic dung lic
ché sinh trudmg sinh dudng va 1am ching ra hoa sém. SADH c6 hiéu qua kich thich ra
hoa dbi v6i tao, 18, chanh, ... c6 thé xir Iy & ndng d6 cao hang ngan ppm. Dbi véi cdy du
dit, @& kich thich ra hoa ngudi ta xir [y BOA c6 thé 1am tang san hrong qua 1én t&i 70%.

Ngoa1 cac bién phép didu khién phét sinh hinh thai ra hoa ciia cdy bing xit Iy céc
cht didu tiét sinh trudmg ngoai sinh, c4c chét hoa hoc, k¥ thug:t hun khéi, ngu'ﬁn ta con
st dyung céc bién phép co gi6i (khoanh vo, bé chim hoa, tubt 14, cht tia...) nhim khéc
phuc hién tuong cdy ra hoa cach niim ciing nhur kich thich ra hoa va ra hoa tréi vy.

- K¥ thuft khoanh vo duge 4p dyng dya trén nguyén 1y vé& c4n bing hocmon va cin
bing ham luong cdcbon hydrrat va nito trong 14. Ty 1§ C/N cao s& thic ddy quéd trinh
hinh thanh hoa. Theo khuyén cdo, nén khoanh vo vao cubi milia he diu mia thu 1a tdt
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nhit dé han ché hinh thanh cac 1§ 14, gdy cho cde cdy ndy duy i & trang thai thanh
thye d€ c6 phan Gng tiép nhén céc didu kién cam u’ng hinh thanh hoa Ngoai bién phap
ap dung riéng 1€, bién phap khoanh vé ¢dn duge phdi hop véi médt s6 bién phap k¥ thudt
khéc nhur xi¢ ly KNO; sau khi khoanh vé 60 - 70 ngay s& nfing cao hiéu qua xi 1y.

- Bién phép bé chium hoa 12 mét k¥ thudt diic bidt quan trong ap dung cho mot loai
cay an qua 00 déc tinh ra hoa cach nim nhim tia bé bét hoa, qua trong nim duge mia
dé c6 thé vin thu duoe ning sufit qua cao vao nim sau. Bién phép ndy 4p dung cho cay
nhén, vai, x0ai cho két qua tét. Vi du: cdy nhin, xodi vao nhitng nim dwoc mia céc chét
dinh dudng trong cay bi can kit do phai huy dong toan bo cho viée tao ning sult quéa
nén su hinh thanh chdi méi sau thu qua thudmng bi cham va thudmg cic chon m&i duge
tao ra chua & thudn thyc 8 ra hoa, qua vao nam sau. Vi vay:, viéc bé mét s6 chium hoa
irén cdy thi cdc chit dinh dudng ciing c6 thé ca chét didu tiét sinh trudng duge gn’fr lai
trong 14 sau khi chim hoa trén dinh ngon duge bé di, c4c chét dinh dudng va chét didu
tiét sinh trudmg nay duoe siv dung cho qua trinh hinh thanh chdi méi. Cdc chdi méi nay
s& cd thoi gian dai sinh trwdng dat 46 thudn thuc nhit dinh dé cho hoa, qua vao nam sau.

- Cét tia cling 12 bién phép tac dong co hoc diéu khién ra hoa cho nhidu loai cdy #n
qua. St dung bién phéap cit tla va cua dén thye chit loai trix tru thé ngon dé cho céc chdi
bén phét trién theo huéng ¢6 loi cho con ngum Muec dich cit tia cho cdy in qua khong
chi didu chmh ra hoa ma con 4nh huémg dén qud trinh sinh trudmg, phét trién cia ciy dé
dat ning suit qua cao, miu qua dep va giam ty 1€ sdu bénh hai.

Xu thé hién nay, dé phét tridn cly dn qué. phdi gén lidn véi cac bign phép k¥ thudt
thdm canh tién tién. Trong d6 k¥ thust trong day, tdng mat 46 trén dom vi dién tich duge
coi 1a bude dot pha mang lai hiéu qua kinh té cao. Bién phap cét tia dugc xem 13 k§
thuft trong tdm cla xu thé nay. Tuy nhién, ¢6 nhidu kidu cét tia khic nhau véi nhimg
muyc tiéu cu thé khéc nhau:

- Cit tia tao hinh dugc tién hanh ngay U nhitng nim diu sau trdng nha.m tao cho
cay c6 b khung tan cén d01, phi hop cho viée 4p dyng céc k¥ thudt trdng trot trong
nhiing ndm sau.

- Céit @n dau cdy 1am ha tha.p dd cao, md rong bd tAn canh 14. Kiéu cit tia nayE
duge ap dyung cho nhiing cdy gia c8i, sinh trwéng yéu, ning sut thép. -

Bién phép cit tia sau thu hoach két hop v6i viée xir Iy chit hod hoc nhu:
mang lai hidu qua cao hon v& muc dlch cho ¢y ra hoa. Thoi gian xir Iy hod chat t
théng 10 dén théng 12, nhung hidu qua tbt hon vao théng 12 cho nhitng cy ¢6- cﬁt c
sau thu hoach thi ty 1¢ c4y ra hoa rét cao. .

5. Ung dung quang chu ky va xir Iy nhi¢t 4o thap cho cdy tréng trong sén

| aj} Ung dung quang cim kp trong sén xudt ndng nghiép:

Nhu chung ta @4 biét, quang chu k¥ 1a d6 dai chibu sang 161 han trong
dung diéu tiét syr sinh trirdng, phat tridn cua cly, n6 ¢6 thé kich thich hay frc'ché cic qua
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trinh khéc nhau va phu thude vao céc lodi thyc vit khdc nhau goi 12 quang chu ky.
Quang chu ky I& phén tng clia cdy vél su bién dbi theo mia cia 46 daii ngay, @6 dai
ngay & mot nhan 6 méi trudng quan trong dé didu chinh thei gian ra hoa.

Mot 6 cy chi ra hoa néu d6 dai ngdy ngfin hon d dai chibu sing t6i han (thori
gian chiéu sang di dinh) goi 13 ciy ngdy ngin (du twong, thubc 14, Ia, hoa ciic, k&,
mia, day, v.v...).

Mbt s& cay khac chi ra hoa néu d6 dai ngay dai hon 46 dai chiéu séng t6i han goi la
ciy ngay dai (su ho, bip cai, lia mi mia ddng, thanh long, v.v...}.

Nhitng cdy khac thi hoan toan khdng phu thude vio d6 dai ngay (46 dai chidu sang
frong ngay) ma chi cAn dat dugc mét mitc d6 sinh trudng, phat trién nhit djnh, chéng
han nhu dat dwoc 56 14 nhat dink 1 ra hoa,

Nhu vy, do dai ngdy cé v nghm nhir 1a guang chu k. Tuy nhién, (,,ac thyc nghiém
d chimg minh ring d6 dai tdi quyét dinh cho sy ra hoa. Thoi gian t6i 14 yéu tb cém fing
cho su ra hoa, ¢on thcn gian sang khéng cé ¥ nghla cam vmg cho sy xuét hién mim hoa
nhumg ¢6 ¥ nghia v& mit dinh luong (Iim ting sb lwong nu hoa). Vi viy thuc chét cdy
ngdy dai 1a dém ngdin va cly ngay ngén 13 dém dai thi cAy cAm tmg cho sy ra hoa. '

Quang chu ky cam {ng cho sw ra hoa khong cln thiét phai kéo dai trong sudt thoi
gian sinh trdng, phat trién cta ciy ma chi cin tic dong mdt s& quang chu ky cam \mg
nh4t dinh vao giai doan nhét dinh ciing nhir cho st phin hos méAm hoa goi 13 hiéu ting
quang chu ky.

Néu ta ngit quing thoi gian t6i bing thod gian chiéu sing ngin ¢6 thé pha bo higu
ting quang chu k¥ va lam ciy khéng ra hoa hofc ra hoa 12 hién tuong quang gidn dogn.

L4 14 co quan tiép nhan quang chu ky. Khi 14 nhan dugc quang chu k¥ cam mg thi
trong 14 hinh thinh mdt chdt ma Trailachyan (1936) cho 12 hocmon ra hoa ¢6 tén 12
florigen, chét nay dwoc vén chuyén dén mo phan sinh dinh dé giy sy phan hoé mim
hoa. Florigen gdm hai thanh phén: gibberellin kich thich si sinh truéng, phdt trién cua
ngdng hoa (thin hoa) v4 antesin gia thuyét cho 14 kich thich sy phét trién dai hoa (hoa).
Tuy nhién, dén nay florigen chi coi nhu {3 mdt khdi niém cho sy hinh thanh hoa chiy
khong phai nhwr mét chét diic hiéu vi antesin chua 6 ban chit hoa hoe va vi d6 vin tdn
tai chu hoi: hocmon ra hoa ¢6 thn tai khong?.

Khoang 35 nim tr& lai ddy ngudi ta d4 1am sdng 6 hon vé ban chit tic dbng cua
phan img quang chu k¥ cua cay nh¢r phat hién ra phytochrom. Hendrick va Borthwick
bing thyre nghle;m da di dén két lugn: anh sng ¢ bude song 660 nm thi kim h&m sy ra
hoa cy ngdy ngan nhung kich thich ra hoa céy ngay dai, ngugc lai 4nh séng do xa (cudi
do) ¢6 bude séng 730 nm kim him sy ra hoa cdy ngay dai-va kich thich ra hoa cfy ngdy
ngfn, Nhwr vy trong cdy tdn tai hé shc 18 ¢6 kha niing hip thu dnh séng 660 nm va 730
nm kiém tra sy ra hoa cdy ngay ngén, ciy ngay dai va céc hién twong quang cam (mg
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khic. Hg she 16 1a phytochrom (P) tn tai 2 dang ¢6 cuc dai hip thu Anh sang do (Pr) 13
Pogo nm va dnh sang cudi 46 (PE) 12 Pryo am ¢6 khé niing quang bién d8i thugn nghich.

660 nm
Pseo m Pasg
Pr) 730nm  (Pfr)

Dang P73 12 dang hoat dong v& mit sinh 1y. Véi cdy ngay ngén dé ra hoa duoe cin
phii gidm dén muc t5i thidu dang Prag nén cn dém dai 48 bidn di; P73 thanh Pggo. Vi
cdy ngay dai thi mubn cy ra hoa duge cin tich dis lugng Pr3y nén cdn thii gian chiéu
sang dai va thi ngén dé bién Pseo thanh Pqsg.

Trdng hoa trong cdc nha kinh, nha luéi & cée nuéc tién tién ngudi ta diing tia laser
helium - neon ¢6 dé dai bude séng A = 632 nm thi chi sau vai gifly s& chuyén Pgg thanh
P30 cho cdy sit dung dé ci‘iéu khién ra hoa theo ¥ mudn, Huémg fdng dung niy goi 12
"sinh hoc 4nh sdng" hay "nén néng nghiép laser”. B

Mot s6 hat ndy mdm cn dnh séng cfing phy thude vao 4nh sang d6 va 46 xa. Hat
x4 lach dugc chiéu 4nh sang do (660 - 690 nm) thi kich thich nay mam, néu chidy ah
séng d6 xa (720 - 780 nm) thi (rc ché ndy mim cua hat xa lach.

Su hidu biét v& anh huéng cia anh sing (quang chu ky) va nhiét d6 thip (xuén hod)
dén sir ra hoa cta clly ¢6 y nghia v cling quan trong irong thire tin san xudt.

e Nh#p ndi gibng: Viéc nhap noi hat gidng, cay gibng 1Bt tir cac nude khic va Viét
Nam gieo tréng 12 viéc 1am rAt cin thiét. Déi véi céc loai cdy ldy than, 14 (su hao, bép
cdi, x4 lach, rau cai,...) chiing ta khong cin quan tAm v& phan tmg véi 4nh sing vi thye
té khong cén cdy ra hoa. Nhung 51 véi cée cy 1dy hat, bap, hoa, qua, ci,... cin phai
nim 15 ngudn géc cia giéng. Ching phén mg v&i 4nh séng ngdy ngdn, ngay dai hay
khéng phan (g véi 4nh sang (cly trung tinh) dbi v6i sy ra hoa @& bé tri thoi vu thich
hop haky trong & ving khi hju phi hop ciing nhur ¢6 nhitng bién phép xir Iy dé chiing ra
hoa, ket trai,...

e B tri thi vy thich hep: Trong san xudt ndng nghiép vide bb tri thoi vu gieo
trdng hop Iy 13 viée 1am c6 tinh chét quyét dinh dén sy sinh trudmng, phét trién va cho
ning sufit cao, chét luong t6t cia cdy. Vi dyu: nhitng gidng lua truée day thadmg phan
tmg ngdy ngfin (gibng Moc tuyn, cc gibng lda tam thom, v.v...) nén chi clly vao vu
mia. Néu cdy vao vy chiém s8 khong trd bong, cdn cac gibng lva lai hién nay thudng
khong phan {mg vdi 4nh sang nén trdng vu ndo ciing t¢3 bong. BS trf thoi vu gieo trdng
hop Iy ddu phai dira trén sy hidu biét vé quang chu ky d8i véi su ra hoa ciia cly,

» Lai tgo gidng: Viéc lai tao gibng dé tao ra gibng méi co ning suit cao, 'chét
Iwgng 6t va chéng chiu v6i didu kién ngoai canh bAt thudn 6t 13 quan trong. Vi du:
gibng A c6 niing suft cao nhing tinh chdng chiu véi éiéu kién ngoai canh bét thuan
kém, gibng B ¢6 tinh chiu cao nhung ning sudt lai khdng cao. Muén lai gibng A véi
giong B dé c6 gibng C mang dic tinh ciia A va B ngudi ta fmg dung quang chu ky dé
dién khién ging A va B ra hoa cting liic d& tién hanh lai tao.
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o Ung dung quang gisn dogn dé diéu khitn ra hon cho cdy tréng: Trong thic
tidn san xuit ndng nghiép, cb ciy trbng cin phai ra hoa niumg c¢6 cdy khong cin cho
chiing ra hoa. Dé giai quyét van dé ndy, ngudi ta van dung sy hiéu biét v& hién tugng
quang gidn doan dé didu khién su ra hoa cha cy. BO phén kinh 14 cta ciy mia 13 than
d& 1Ay dudmg nén khdng cin cdy mia ra hoa, vi néu ra hoa ham hrong dudmg trong ciy
gidm di rit nhidu. Mia 13 cdy ngdy ngln (tkc dém dai), ndu nhin 4nh sdng ngdy ngin
cly mia s& ra hoa. D& ngin ngira sy ra hoa clia cdy mia ta ¢6 thé chiéu 4nh sing vaoc ban
dém dé bién dém dai thanh dém ngén. Vi du: Cuba 13 dit mréc trdng mia nhidu, vao
thang 11 va thing 12 canh ddng mia tiép nhén 4nh sang ngdy ngin (dém dai), cdy mia ra
hoa. Mubn ngiin chiin s ra hoa khéng can thiét nay cia cAy mia ngudi ta bin phdo séng
5 - 10 phut 38 bién mot dém dai thanh hai dém ngin.

Khoai tdy 13 ciy ngay ngin va néu dé cay ra ci s& nhanh gia va chét. Mudn cly tré
ho4 d& phuc vu cho cbng téc nhén gibng bing canh (gifm canh), ngudi ta chifu séng
nghn han vao ban dém dé ngin ngira sy hinh thanh ct.

Céy hoa ctic 13 cdy ngay ngin dién hinh nén khi trbng cy cic vao vy déng & Vit
Nam s& nhanh ra hoa (chuyén nhanh giai doan sinh trudng sinh dudng sang giai doan
sinh san nén chit lugng hoa kém). P& khdng ché sy ra hoa (ting thoi gian sinh truéng
sinh dudng) ngudi trdng hoa chiéu 4nh sing bd sung tir 21 gir dén 22 giér @& chuyén
ngay ngin (dém dai) sang ngay dai (dém ngén) hoyic dé giam chi phi ta chidu sing
khoang tr 25 - 30 phut vao ban dem (12 gitr dén 1 gitr dém) dé bién dém dai thanh hai
dém ngin. -

Thanh long 13 cAy ngay dai duge trdng & mién Nam Viét Nam, mubn ra hoa tréi vu
vio théng 9 - théng 10 (ngay ngin - tirc dém dai) ngudi ta chiéu sdng vao ban dém tir 10
- 15 phut d& bién d8m dai thanh 2 - 3 dém ngin.

Nh& sy hiéu biét 5 v& ban chét ctia quang chu k¥ cam (mg cho sy ra hoa, ngiy nay
nganh trdng hoa & nhidu nude trén thé gidi phat trién manh m& va ngudi ta cb thé didu
khién ra hoa theo ¥ mudn nén mang lai loi nhuén 1én cho ngudi tréng hoa.

b) Ung dung xit Iy nhiét 3p thip cho cdy tréng trong sin xudt néng nghiép:

Cay mét né.m thi quang chu k¥ 1a yéu t6 quan trong sb mot dbi v6i sy ra hoa, con
cdy hai pam thi yeu t6 nhiét do lai mang tinh chét khcn dAu cho sy phat trién co quan
sinh san. C6 nhiéu thuc vit (phén 16n ¢y 2 nidm) néu khdng dugc tic dong boi nhiét 46
thép thi chung ¢6 thé giir & trang thai sinh trudng sinh dudmg khdng xdc dinh. Trén thyrc
t8, 481 v6i cdy hai nim thi ndm du ching duy tri & trang thai sinh dudng con nim sau
thi khi trai qua mét thdi gian lanh (xir Iy nhiét 46 thap) hay “xuén hod” thi chiing ra hoa.
Nhur vay, nhiét do thap ¢6 vai trd nhu 12 mot yéu t6 cam (g sir ra hoa. Co quan tiép
nhén (cé.m thu) phén g nhiét d% 1a dinh sinh tru(mg, khi dinh sinh trudng chiu tac
ddng cta nhxét do thap thi chiing ¢6 thé phén hoé mAm hoa. Gi6i han téc d6ng ciia nhiét
d6 nhin chung v6i da sb thyc vét tir 0 - 15°C 14 ¢6 hiéu qua xuén hoa, nhist dcp cang thép
thi thoi gian tiép xic cang ngln va nguoc lai.

180 .



D6 tu6i min cam véi xudn hoa cling thay ddi theo timg loai thue vat, ¢6 loai Iic
ndy mam, thim chi & giai doan bao qudn hat gibng, ¢6 loai & thoi ky sinh trudng o, giai
doan cdy comn,...

Ban chit cta su xuan hog dén nay van chua thit lam sdng to. Nhung ¢6 thé cho
ring: khi cdy tiép nhin nhiét do thip dd khoi ddng trong dinh sinh trrdng tao ra mdt
chit nio d6, chit ndy duge vn chuyén trong cBy dén c4c dinh sinh trrdng ca thin va
gdy nén sur hoat hod phén hoa gen cln thiét cho sy phén hod mim hoa. Bing cic két qua
phén tich cho thdy ham lirong ARN ting va ham heong Histon gidm trong cdy khi c6 tac
ddng xuan hod. Nhu vay 6 lién quan dén co ché hoat hoé gen. Tuy nhién, yén t8 nhit
do thép chi 12 yéu 18 cam fing.

Sw hiéu biét vé anh huong clia nhigt 6 thép dén sy siah trwomg, phét trin coa cay
rit ¢6 y nghia trong sdn xust ndng nghiép.

= Céc nuée xir lanh ¢6 Ha mi mua ddng, nghia 13 gieo la mi vio thang 9 nim
trudc. Sau subt thoi gian muia ddng duge xit 1y lanh, dén diy thang 4 nim sau ndy mim
rdi sinh trudng, phat trién nhanh va cho hat. Tuy nhién cling x4y ra mét mua néu mia
dong nim d6 tuyét roi khdng nhidu, hat s& khdng ndy mém do phéi bj chét vi gi lanh.

Nh¢ thanh céng cda cic nha khoa hoc trén thé gisi trong viée bién la mi mia
ddng thanh 1ta mi mla xun, ngudi trdng Iha mi cho hat ndy mim nhe vi bao quan
chiing trong didu kién nhiét do thip dén dau théng 4 gieo hat xudng dit. Hat ndy mém,
sinh trudmg nhanh, nit ngén thoi gian sinh trudng sinh dudng va cho ning suét cao.

- Nhidu gibng cdy hai ndm nhu su hao, bip cai, xa lach. .. rdng vu d6ng nim trudc
tai Viét Nam dugce xi 1y lanh, nim sau méi 1a hoa. Bing bién phép x1r Iy nhiét 46 thap
thich hop chiing c6 thé ra hoa ngay nim du véi myc dich 14y hat.

- Bi v6i ho hanh t6i, d& 1t ngin thoi gian sinh truedng, cho ning suft cao va chit
lwong 5t ngudi ta thudng xir Iy nhiét d4 thip (tir 2°C - 7°C) trong thoi gian 20 ngay c6
thé it ngén thoi gian sinh trudng tir 10 - 15 ngdy nhung ning suft vin dat cao, chét
lwong t6t (et chic va bao quan duge 14u hon).

- Céy hoa loa kén co thoi gian sinh truong dai, tréng vu thu dbng nim trude, khi
ey moc dugc xir Iy nhigt d9 thip trong subt mua déng va dén cubi thang 3, ddu thang 4 -
nam sau ra hoa, Bing bién phdp xir Iy nhiét d6 thip thich hop cly hoa loa kén ¢6 th_éfjl_fa'-:f{'_;
hoa ngay nim d4u. Hién nay, trén thi trudng hoa loa kén dugc ban quanh nim d6 lado
két qua cia viéc xi¥ Iy nhiét d¢ thip ma ngudi trdng hoa da didu khién cay hoa loa k _:
ra hoa theo ¥ mudn, mang lai lgi ich kinh t8 cao. h

- Viée xir 1 nhiét d§ thép hay bao quan & nhiét 45 thip cho hAu hét cde loai ¢y
trbng nhw: hat gibng, ci gibng hogic can hanh... ¢6 kha ning rit ngin thod gian sinh
truong, kich thich ra hoa phanh, 1am ting nang sut va chét lugng san phim thu hoach.
Tét ca che loai cti nhur: tulip, loa ken, layom, v.v... mubn cdy sinh trudmg bt vé_i_i‘a_- hoa
cin phai duge xir 1y nhiét d¢ thép. P& tang hiéu qué xuln hod ngudi ta thudng két hop
xir Iy nhiét 45 thép va céc chit kich thich sinh truéng nhu auxin, gibberellin. ..
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CAU HOI ON TAP CHUONG VI

Phat sinh hinh thai ctia cfy 12 gi? Cho mot vai vi dy cu thé?

Su twong quan sinh trudng 1a gl? Cho mét vai vi du cu thé va nhiing fmg
dung sw hiu biét ndy trong séan xuit?

Pé tang kha niing ra hoa, tich luy vét chit v& co quan dy trir hiy gidi thich
clw “thién ddo, ddo quét, nhic diy khoai” va clu “mit cham canh, chanh
cham r&”?

Ban chit ctia sy ra ré bit dinh & canh chiét, canh gidm 13 gi? Vin dung hiéu
biét nay vao san xuft trong nhan gibng v6 tinh cay tréng?

Hién tugng wu thé ngon 14 gi? Nguyén nhin v nhitng img dung trong thye t8
san xudt dé tao hinh cho cay &n qua, cdy canh, c8y cOng nghiép,...?

Bén chét ciia sy ra hoa 12 gi? Néu nhing ving dung cta viée didu khién ra hoa
trai vu cho mot s6 cy &n qua?

Bén chit ctia quang chu ky va xuin hoa? Ung dung trong sin xudt dé didu
khién ra hoa, rit ngin thoi gian sinh trudng, ting ning sudt va chét luong cay
trdng?



B. PHAN THUC TAP

Bai I
HIEU QUA CUA CHAT BIEU TIET SINH TRUONG PEN
KHA NANG RA RE BAT D|NH CUA CANH CHIET, CANH GIAM

Thi nghiém 1. Hiéu qué ctia chit didu tiét sinh treémg dén kha niing ra & bit dinh cla
canh chiét, canh gidm

1. Nguyén liéu, dung cy, hod chat
+ Nguyén lidu: canh cta cly chanh, budi, dau, roi, ctic, ca:m churcmg, khoai tdy,
thanh tao...
+ Dung cy: kéo ¢t canh, thude ké, khay c4t 4m, binh phun mrée, chiu mrde
+ Hod chét: Dung dich auxin 6000 ppm
2. Nguyén Iy clia phwong phip

Phuorng phap gidm canh dya trén kha ning hinh thanh ré bt dinh cta canh gidm
khi dwoc cat 1o khoi cdy me, Phuong phap ndy thudng duge 4p dung cho ca hai nhém
cy than g6 nhu c4c loai cy 4n qua: cay Vvai, nhén, cam, chanh... v nh6ém cdy than thio
nhu céc loai cdy: khoai tay, hoa cie, cdm chudng....

Khi ¢6 tac dong vao cay me nhir ¢it canh gidm ra khm co thé cay me thi hic d6
trong co thé cay me s& bit dAu hoat hod sy hinh thanh r& bit dinh. Yéu 16 hoat hoa su
hinh thanh 8 bét dinh 13 auxin. Téc 13, lic @6 auxin s& dugce hinh thanh mdt céch nhanh
chéng tai dinh smh tmfmg va ¢éc co quan non, sau d6 qua hé thdéng mach libe auxin
duge van chuyén vé phn vét cit canh chibt, canh gidm @ kich thich tao 13 bét dinh.

Su hinh thanh r& bat dmh ¢6 ba giai doan: Sy tai phan ch:la c¢lia md phan sinh ttrong
tAng; Sw hinh thanh mim & bit dinh va sy sinh truéng ctia mam 18 dé hinh thanh r& bit
dinh.

C4 ba giai doan déu duoc hoat hoé béi auxin

Dua vao co s¢ khoa hoc cia sy hinh thanh r& bit dinh, ngudi ta xtt Iy auxin ngoai
sinh 48 kich thich sy ra r& bit dinh cita cAnh chiét, canh gism .

3. Céch tién hanh
3.1, Gidm canh

Duing kéo cit céc canh thinh nhidu doan canh ¢6 kich thude 7- 15 cm tuy theo ting
loai cdly (cat v4t 45° trén canh cb it nhét 1-2 14 c6 mét ngh). dbi véi cdy ¢6 14 16n nhir
doi, budi... th cdt b6t 1/2 14 . Chia s canh 1am 2 phén nhu sau :
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- Mot phén nhving vao nude 18 1-3 gify rdi cim ngay vao cat Am (B/C).

- Mt phén nhing rhanh (1 - 3 gify) vao dung dich auxin 6000 ppm i cim ngay
vao cat dm.

Tét ¢4 cde canb sau khi cim vao khay déu duge phun nuée dé gitr d6 Am bio hoa
trong subt thai gian thi nghiém

Tién hanh voi céc loai cly trdng khdc nhau. Sau 1 tudn theo d&i kha néing hinh
thanh r& cia cée cong thite thi nghiém trén.

3.2. Chiét cank

Dimg dao sic cit hai khoanh vo céch nhau khoéng 2 - 3 cm sau d6 loai bod 16p vo
ngoai, cao sach 16p vo tiing tiép theo dén thn phin gb. Thudmg dé phoi canh khoang
mdt budi hofic mdt ngay sau mdi bé béu.

Dimg bong thAm dung dich auxin (a-NAA) 6000 ppm bbi icn vét khoanh vo (vét
khoanh trén). Hoic trén dung dich auxin vao hfn hop bé biu véi ndng 46 thap hon (60 -
80 ppm).

Nguyén liéu ding d& b bau thudng sit dung 13 hdn hop gitta dit vuon hotic dét bun
ao phoi khé, dip nho trdn v6i mdt trong sb nguyén lidu hiru co nhu trin bdi, min cua,
rom réc muye, & beo tay... véi ty 1§ 2/3 dét véi 1/3 nguyén lidu hiru co.

Dam bao 70% d6 4m ctia hdn hop b6 biu. Phia ngoai ciia bau chiét boc bing gidy
PE trong. Buic chit hai diu biu chiét vao'canh 48 bdu khéng bi xoay xung quanh canh
chiét . San d6 theo d6i qua 16p PE khi thdy r& d4 moc ra phia ngoai biu va chuyén mau
trang nén sang mau tring nga hodc hoi ngd mau xanh thi ¢ thé cua canh chiét dé trong
VA0 VIO rommn.

4. Tri 1o cdu héi va riit ra két lufin
a. Xac dinh thoi gian hinh thanh callus, théi gian hinh thanh 1€ trong timg cong thrc.
b. Xac dinh ty 1€ hinh thanh callus ctia timg loai ciy trong timg cong thic.
¢. Xac dinh ty 16 ra ré cia tu'ng loai cdy trong timg cong thirc.
d. Nhin xét kha ning ra ré bt dinh cta timg loai cdy.

¢. V& cac hién tugng quan sat duge trong thi nghiém.

Dbi ching X1t Iy auxin
Callus (%) | RE(%) | Callus(%)| RE(%)

Tén cay
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hi ng

1. Nguyén liéu, dung cy, hod chét

eliiém 2: So shnh kha ndng ra r8 bit dinh cfia canh gidm c6 mdi sinh hoc khc nhau

+ Nguyén lidu: canh dén (hodc canh chanh, buéi...) véi 46 twbi sinh hoc khie nhau
: canh gia (canh s4t gbc), canh banh 16 (canh phin gita cdy), canh non (canh gén ngon),

+ Dung cy: kéo cit canh, thude ké, khay cat 4m, binh phun nude, chiu nude.

+ Hoa chit: Dung dich auxin 6000 ppm.

2. Nguyén Iy thi nghitm

Theo hoc thuyét chu k tudi ciia Krenke thi m3i phdn, mdi co quan tén cay ddu
duoc xdc dinh bing twdi sinh hoe. Co quan cang gia thi tudi sinh hoc canh cao. Kha niing
nhén giéng vo tinh & céc co quan ¢6 tudi sinh hoc khéc nhau thi khic nhau. Déi véi
nhfing canh c6 tudi sinh hoc trung bink thi ¢6 kha niing nhan gibng vé tinh la tét nhét,

3, Tién hanh

Ding kéo cit canh thanh cac doan canh ¢6 d6 dai 10 cm (cét vat 45°). D& riéng
timg loai canh non, gia va trung binh. Sau d6 nhving phan cét vio dung dich auxin 6000
ppm tir 1 - 2 gidy rdi cdm vao cat 4m. Danh diu céc doan canh ¢é tudi sinh hoc khac
nhau. Gift 49 4m bio hoa trén mit 14 bing binh phun nuée. Theo dbi kha ning ra 18 bit
dinh sau 1 tudn gidm céy.

4. Tra i cin héi va rit ra két lujn

So sanh kha néng hinh thanh & bt dinh ctia cic doan canh c6 tudi sinh hoc khac nhau:

- Thoi gian hinh thanh callus, ty 1€ hinh thanh callus.
- Théi gian hinh thanh ré, ty 16 hinh thanh ré.

. S hinh thanh callus | Sy hinh thanh r& bét dinh
Tudi sinh hoe Nhén xét
Thoigian | Ty16% | Thoigian | Ty1¥ %
Canh non | :
Canh trung binh
| Canh gia
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Bai 2
GIOI THIEU VA KIEN TAP PHUONG PHAP NHAN GIONG
vO TiINH CAY TRONG BANG KY THUAT NUOI CAY IN VITRO

Thi nghiém 1; Phuong phép nhin gibng v6 tinh céy trong bing k¥ thudt in vitro

1. Nguyén lifu, dung cy va hed chit

+ Nguyén lidu: MAu céy dé nuoi cly (canh hoa hdng, hoa ctic, cAm chuadng, mam
khoai idy, khoat lang).

+ Dyng cy: Phong nudi cdy mé véi dly d cdc dung cu cho k¥ thuat nudi chy in
vifro.

+ Hoa chét: Céc loai hod chét trong thanh phin méi trudng Murashige- Skoog
(1968), agar, dubng sacaroza.
2. Nguyén Iy clia phwong phap

Té bio ¢6 tinh todn ning, tinh phan hod va phén phan hod nén bt cir mot 1 bao
nao cfing ¢6 thé hinh thanh mét cay hoan chinh va d6 cling chinh 14 co s¢ khoa hoc cua
k¥ thudt nudi cly mb té bao (in vitro) va k¥ thuft nhén gidng v6 tinh (nhan ban). Ngudi
ta c6 th bién mot té bao bit ky (hodic mdt miu mo) thanh mot co thé hoan chinh khi
duoc nudi cdy trong mdi trudng thich hop cé day du cac didu kién cdn thiét cho té bao
thye hién céc qua trinh phén héa, phan phén hoa.

K thut nhan gibng vé tinh in vitro gbm céc bude:

- Chuén bi miu cdy va mdi trudng nudi cdy: yéu cdu méu hoan todn sach vi sinh
vét, mdi truong ddy du thanh pbin va sach vi sinh vit. :

- Khoi dong mau in vitro: yéu cdn ¢6 chdi in vitro cao 1 - 2 cm, éhéi khoé.
- Nhén nhanh chdi in vitro: yéu chu ¢6 hé 6 nhén chdi cao, chdi khoe,
- Tao cdy hoan chinh: yéu chu cdy hoan chinh c6 b ré t6t. -
- Ra ¢y trong vudn wom: yéu clu tj 16 sbng cao, ciy khoé,
3. Céch tién hanh
e Burde 1: Chubn bi miu va moi trudmg nubi chy

- Chufin bi mAu cdy: Lya chon mu cy c6 trang théi sinh trudmg t6t, khong bi
bénh. KAt qua giai doan ndy phu thudc rét nhitu vao cach 14y miu, tuy thudc vao myc
dich khic nhau, loai cdy khéc nhau dé 14y mAu nuéi cdy phit hop. Thudng chon mé non
(it chuyén hod - dinh chdi, mit ngd, 14 non, vay ci...).
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Cén thiét phai khir trimg mAu trede khi nudi cdy dé loai bo cac vi sinh vat (ndm,
khuén...) bam trén bé mit miu cdy biing hoa chét khir trimg, thudng ding céc chit:
HgCl, 0,1% xit 1y trong 5 - 10 phat, NaOCl, Ca(OCl), 5-7% xt 1y trong 15 - 20 phu,
hodc H,0;, dung dich Br... Céc thao thc khiy trimng tién hanh trong budng chy vb tring,

- Chuén bi mdi trudmg nudi cdy.

- Cén ding hrgng hoé chét trong thinh phin méi trudmg MS (Murashige- Skoog,
1968), thutmg duge 1y tir dung dich "me" pha triede duge bédo quin trong t lanh.

- Dun mdi trudng, rét vio cic binh holc bng nghiém, diy nfp va khir trimg trong
ndi hp véi ché 46 121°C (twong tmg 1 atm) trong 20 phit).

Béang thanh phin méi tredmg MS

TT Mhom Tén hod chét Dung dich m¢ | Dung dich nudi Ghi chi
1 NH,NO, 33,0 g/lit
2 KNO; 38,0 g/l .
lay 50 ml/lit Pha chung
3 Pa lwong | MgS0,.7H,0 7,4 g/l
4 KH,PO, 3,4 g/l
5 CaCl, 2H,0 8,8 g/l Ly 50 mi/lit Pha riéng
6 H;BO; 620 mg
7 MnSQ, .4H,0 2230 mg
3 ZnS0, . TH,0 860 mg
9 Vilugng | K1 83 mg LAy 10 ml/lit Pha chung
10 CuS80,.5H,0 2,5mg
1t MoO;Na2H;O 25 myg
12 CoCh6H,0 2,5 mg
13 ) FeSO, .TH,0 ' 5,56 g/l ;
Sat Lay 5 ml/it
14 Na,EDTA 7,46 g/l
15 Axit nicotinic 100 mg Lay Sml/lit :
16 Thiamin HCI 200 mg ‘Phariéng
17 Pyridoxin 100 mg | Pha riéng
18 | mositol 100 mg/lit '_ Phanéng
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o Buede 2: Khéi ddng miu cly in vitre

- Chy mu @3 khir tring vio binh hoiic 6ng nghiém c6 méi trudng nudi cdy. Céc
thao tac ciy tién hanh trong budng ciy v6 tring trén ngon ha dén ¢dn. Cic dung cu sit
dung dé cy (parh, dao, kéo...) déu vé tring.

- Chuyén binh miu ciy sang phong nudi cdy (¢ 4nh sing hofic khdng tuy thudc tir
muc dich khoi déng chdi hay khoi dong callus...).

Theo doi sir tao chdi tir mau cdy ban dau.

e Biedc 3: Nhin nhanh

- Giai doan ndy cAn phét sinh sb heong 16n chdi trén mét don vi man cly trong mét
thdi gian nhit dinh. Bon vi mAn cdy ¢6 thé tinh theo sé chdi ciy ban dau, & dbt cdy ban
dAu, sb protocom ban déu, ... tire 13 ¢6 hé s6 nhén gidng ién nhét.

- Chy chuy&n mAu khoi ddng sang mdi tridng nhan nhanh, Thanh phén dinh dudng
cla méi trudmg gibng nhur moi trdng khéi dong nhung cdn bd sung chit didu tiét sinh
trrdng, diic biét c4c tAe nhan phin hoa chdi nhu nhém chét xytokinin.

Theo ddi su phat sinh chdi, tinh hé s nhan chéi.

e Buwdc 4: Tao cdy hoan chinh

Két thic giai doan nhén ciy, ching ta cd duoc ) luong 1ém chdi nhung chwa hinh
thanh ciy hoan chinh vi chua cé bd r& cdy. Vi viy, ngudi ta chuyén chdi tir méi trudng
nhén nhanh sang méi trudng tao 18, cin tich cac chdi riéng cdy chuyén vio méi trudmg
nudi cdy bd sung chit didu tiét sinh trudng nhém auxin. M8i chdi khi ra 1& 1a thanh mét
cdy hoan chinh.

Mt s6 loai cy ¢6 thé phét sinh & ngay sau khi chuyén tir méi trwdng nhan nhanh
giau xytokinin sang mdi trudng khéng chira chét didu tiét sinh trudmg.

o Buwdc 5: Ra ciy ngoai didu kién tw nhién

Khi cdy trong &ng nghiém di du tiéu chudn (v& chidu cao, 6 14, s6 r8), duoc
chuyén ra trdng ngodi diéu kién tu nhién. Trude khi trdng ngoai dit, cdy trong dng
nghiém thudng duge chuyén ra trdng vao gia thé xbp nhe (triu hun, xo diva...) dit trong
nha luéi c6 didu chinh 4nh sang, 46 dm thich hgp cho ciy thich nghi din véi méi tredmg
tyr nhién, Sau mdt thoi gian cdy con cling cép s& duge trbng ra dét.

Cach thye hién: Mdi nhém thyc h1§:n mdi budc trong quy trinh (cu dai dlen thye

hién). Theo doi gh1 chep két qua: ty 18 miu khong nhifm, ty 16 mAu bat chdi, hé s nhan,
ty 18 ra 18, 1y 18 cly sbng ngoai virom wom,.

4, 'E‘rﬁ 1o cllu héi va réit ra két lndn
+ Trinh bay tom tit cac bude trong ky thuat nubi cdy in vitre va yéu cu timg bude.
+ Trinh bay kct qua theo d&i cla cac nhdém:
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Nhém 1: Chudn b mau cady, khéi dong mau in vitro (mbi trudmg nubi cdy duoc

chudn bi sin)

Loai oy Téng §(§ ’ Miu nhidm ' Mau sach MAu bét chdi
MAUCLY | Sohugng | Ty 16 % | Séiuong | Ty16 % | S6lugng | Ty 16 %
Clic
Hoa hdng

MNhém 2: Nhdn nhanh

Loai cy $6 chbi cay Si;::g’; g{l}g}%tésii)nh ?Sﬁ;ﬁ;‘l
Ciie
Hoa hdng
Nhém 3: Tao ciy hoan chinh
Loai cay S8 chdi cdy S6 chdi ra ré Ty 16 ra 18 (%)
Cuc
Hoa héng
Nhém 4: Ra cly
Loai ciy S6 cay trdng 86 cay sbng Ty 18 sbng (%)
Chc
Hoa hdng

.....

Thi nghiém 2: Xac dinh hé s8 nhan gibng v6 titth in vitro ciia mot s6 logi cdy trdng

1. Nguyén li¢u, dung cy

+ Nguyén liéu: Cic miu cly trdng dugc nhén trong éng nghiém 12 dau tdy, khoai
lang, khoai tiy, chudi, dra, phong lan, ctic, cAm chudmg...

+ Dung cu: Bit, sb ghi chép, kinh lip ¢im tay.

2. Nguyén Iy cfia phwong phéap

Nhén gidng v tinh nhén tao 13 hinh thirc 6 sy tic dbng cha cac bién phap co hoe,
hoa hoc, cong nghé sinh hoc... d& diéu khién sy phat sinh ce co quan b phin cia cly
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nhu 18, chdi, 14... hinh thanh mét cay hoan chinh hoan toan c@ kha ning sbng doc l8p
v6i ciy me. Cay duge hinh thénh bing phirong thirc nhén gidng v tinh ¢ dc tinh di

truyén clia cdy me.

C6 hai loai:

- Nhan gibng v tinh nhén tao dugc thyc hién trong diu kién ty nhién (in vive)
{Macropropagation)

- Nhén gibng v6 tinh nhén tao duge thye hién trong phong thi nghiém (in vitro)
(Micropropagation).

Trong thi nghiém ndy, ching ta tim hiéu v& nhan giéng v tinh nhén tao in vitro, T4
bao ¢6 tinh todn ning, tinh phin hod va phan phén hod aén bét ot mbt 18 bao ndo cling
¢6 thé hinh thanh mét cfy hoan chinh va d6 cling chinh 13 co s¢ khoa hoc cua ki thudt
nubi chy md té bao (i vitro) va k¥ thudt nhan ging v6 tinh (nhén ban). Ngudi ta c6 thé
bién mot t& bao bit ky (hodic mbt méu mo) thank mbt co thé hodn chinh khi duge nusi
chy trong moi trudng thich hop o6 diy di céc didu kién cln thiét cho & bao thye hidn
céc qud trinh phén hoéa, phan phin hod.

Dya vao s6 co quan dinh dutng cé thé hinh thinh nén co thé méi dé tinh he s6
nhén trén don vi cdy me va trong mdt don vi thoi gian, theo cong thire:

Hé s8 nhén (An/ngay) = tdng s6 co quan dinh duding (chdi, ct, nhénh....) m&i phét
sinh / tdng sb co quan dinh dudng ban dau (chdi, ¢t nhanh...) / tdng sb ngay.

3. Céch tién hanh

Diing kinh lop cAm tay soi v dém cén thén sb co quan dinh dudng méi phét sinh
trong m3i binh ciy. Mi binh dém 3 14n 1y sb trung binh. Tir d6 tinh ra hé sb nhén theo
cOng thizc trén.

4, Tri 10 chu héi vi rit ra két Ingn

a. X4c dinh hé s nhén ciia c4c loai cdy trdng trong thi nghiém va rit ra nhan xét vé
khé niing nhén giéng cia timg logi cly trdng trong diéu kién in vitro.

b. Phin loal kiéu nhan giéng vo tinh trong didu kién in vitro clia timg loai cdy trong
(chdi nach, chdi bét dinh).

¢. V& cic dang nhin giéng vo tinh quan sét duge trong thi nghiém,
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Baiz
NGHIEN CUPU VE TRAO DO! NUGC CUA CAY

igm 1. Xac dinh nhu cdu nwéc cta cily théng qua ciring d6 thodt hoi nude
1. Nguyén Iy ciia phwong phap

Phuong phép ndy dua trén ¢o 56 cudng 46 thodt hoi nude cang 16n, lugng nude bay
di qua bé mit 14 cing nhidu. i)xeu dé chimg t6 céc hoat dong sbng, hoat d6ng trao dbi
chit ctia cAy cang manh, nhu cdu nude cia cly cang cao.

Thong qua cufmg dd thodt hoi nuée bidt duge nhu cdu nude cia cay, vi hiu hct
}uo'ng nrde hit vao déu bay hoi di (99,2 - 99 9%) qua d6 tinh dugc lugng nuérc ciy cAn
dé c6 ché 80 tedi nuée hop 1y cho timg loai cy trdng.

Cudng 46 thoat hoi nude ducgc tinh bé,ng luwgng nude bay hoi di (gam hojic kilogam)
trén mdt don vi dién tich 14 (dm* hodic m?) trong mét don vi thoi gian (phit hay gid).

86 g nuée bay hoi di
I = (g/m’® 14/gid)
514 x Thoi gian

2. Nguyén vt li¢u thi nghiém

- MBu thyre vat: céc canh cdy ¢6
14 hofic cd c8y con nhd (l6a, ngd,
khoai tay, d4u, lac, v.v...).

- Dyng cy: Hé thdng binh théng
nhau gdm binh try chia d5 (hodc
biuret chia d96 co nép (bing nhya
hojc bot xbp dfy kin, binh trdng
cdy, phéu; gid d8; dbng hd bim
gifly; gifly, thudc ke, cAn dién (hofic  Kepesdiah

dng din mede ¥
cin k¥ thuat). VhChy

~s—-Cng try chia 49

- Paraphin, nuxée sach. ' ¢ ng din nudc

3, Céch tién hanh

Thiét ké hé théng thi nghiém (theo hinh v& bén) sao cho t6i thiéu 2/3 chifn dai A
cly duge ngép trong nuéc 48 hit nrde thusn loi.

Cho c8y con hoiic cénh cy thi nghiém qua 18 khoan ctia nép binh (%Lm : nén ghn
paraphin @ trinh nude bay hoi qua cac khe h ciia hé thong binh v4 biuret). R6t nude
qua phéu vao binh (hofic biurét). Ghi nhin mire mrdc ban ddu & binh try (holic bmret)
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Dé cay thyc hién thodt hoi nwde. Sau thdi gian 1 gidy (holic t8i thidu 30 phat) x4c
dinh mye nudc +én vach chia 46 dé tinh ra hrgng nude hao hyt do thodt hot nude cia
cly (hodc canh céy).

¥4 dinh dién tich 14 bing phwong phip can (tryc tiép hay gidn tiép) 1di tinh cudng
d6 thodt hoi nude, Lip lai thi nghiém 3 14n rdi lay gia tri trung binh.

Tién hanh thi nghiém trong nhidu didu kién khi hau, thoi tiét khéc nhau (¢ néng
hoac kho hanh, ¢6 gié hodc khong ¢6 gié v.v), wrén nhidu loai cdy khac nhau d8 ¢6 thé
so sanh, danh gia nhu chu nude cha cic chy trong cée didu kién khic nhau.

higm 2. Xac dinh nhu ciu nuée va thoi didm tuéi cia ciy thong qua @6 thidu hut
bio hod nude

I Ri nghié

1. Nguyén I¥ cia phwong phap

Do thidu hut bio hoa nude 13 lwong nwde ey cin duge bd sung dé dat trang thai
bo hoa hoan toan. DAy 14 mot chi tiéu quan trong chi phdi tht ¢i céc hoat dong sinh 1y
clia 14, cdy.. Néu d6 thidu hut ndm trong khoang 5 - 10% tirc 13 moi hoat déng sbng ciia
chy dang dién ra thufn loi; néu thip hon 10% vén dwoc coi 13 binh thudng, chua gdy hai
cho cdy. Nhumg, néu chi s8 nay bing holic virot qua 25 % thi 14 cdy bj héo, chimg 0 cdy
bi thidu nude, cic hoat dong séng bi vi pham nghiém trong, cdy dang rht cin nwée.

D6 thidu hut bio hoa nude duge bidu thi b%.ng % so v&i lugng nude bio hoa hoan
todn cla 14 cay va duge do bﬁng hiéu sb giira lrong nuée bio hoa va lugng nude tai thoi
diém x4c dinh so véi ty 18 % cia tdng lugng nude trong mé & trang théi bio hoa. PO
thiéu hyt bao hoa duge tinh bing cong thire:

DTHBHN (%) = —2 1 100
L Wy W
Trong d6: w, - Khéi lwong twoi cia cay khi bdo hoa nuée hoan toan
w) - Khéi luong tuoi cia céy tai thoi didm xé4c dinh
wy, - Khéi Iwong kho ciia cdy (d6 kho khong dbi)

P thiéu hyt béo hoa mu6e nhé tirc 13 ciy mét it nude - cay d& dang kh6i phyc trang
thai bao hod nuée goi 14 d6 thiéu hut biio hoa t&i han. D§ thifu hut bio hoa nwde 1én
cly mét cén bang nirde, héo rii. Néu duy tri 14u cly s& chét goi 1a d¢ thiéu hut bio hoa
gay chét,

2. Nguyén vt li¢u thi nghiém

- MAu thye vat: L4 cdy thi nghiém cdc canh cy ¢6 14 hodc ca cdy con nhd (lua

ngd, khoai ty, diu, lac, v.v..).

- Dung oy Kéo cit 14 edly, cAn k¢ thuft, ta sdy, dung cu 8 tao 36 4m bBo hoa cho
14 (khay c6 mut gift nude).
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3, Céich tién hanh

Cit 14 khoi cay (nfula qué to, qui dai thi ¢6 thé cit thanh manh nho hon) rdi mang
cin, x4c dinh khéi luorng tuoi (W) ngay tai thoi diém thi nghiém. Dat 14 vio dung cy
gdy bio hoa nudce, diy nip dé han ché bay hoi nudc). Sau théi gian tu 1-3 gw (tuy loai
14, 10@1 cly) la dat trang thai bdio hod nude hoan toan. Cén toan bd sb 14 d6 dé xé4c dinh
Ws. Say khé 14 & nhiét d6 80 - 100°C, sau d6 nang nhi¢t 46 lén 105°C dé 14 dat do khod
tuy8t déi (46 kho khdng ddi). Can dé xac dinh khéi hrong kho W o). Tinh d§ thiéu hut
bio hod nude theo cdng thire di cho.

Lam thi nghlgm véi nhiéu loai cly trdng khéc nhau va so sdnh cdc két qua. Danh
gia mrc 46 thidu béo hoa nude ola cde loai cdy khac nhau va cho biét & thoi didm do6,
che ody thi nghiém d% cdn dwoc twéi nude chua. Giai thich tai sao!
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Bai 4
NGHIEN CUPU VE DINH DUONG KHOANG CUA CAY

i2m 1. Nghién ciru vai trd clia cde nguyén t6 khodng

Céc cly trong khac nhau ¢6 nhu cdu khic nhau v& him hrong, thanh phin dinh
dudng. MBi yéu b dinh dudng cé vai trd rét khac nhau dbi véi céc hoat dong séng cita
chy. Tham chi, trén cling médt dbi teong ciy trdng nhung & diéu kién sinh thai khéc nhau
thc dung cba chiing cling thé hién rht khic nhau tuy thude vao ham luong va cach téc
ddng. Mubn nghién etru, tim hidu vai trd ciia timg thinh phin dinh dudng, lidn lugng sir
dung ¢6 hiéu quéa nhét thi phuong phép hivu hisu 1 trdng chy trong céc didu kién khic
nhau.

C6 nhiéu phuong phép trdng cy thi nghiém nhur: trdng trong dung dick, trong chéu
cét, trong chiu dét, trong & x4y, trén ddng rudng. MBi phwong phap trdng cdy ddu b
uu, nhuge didm nhét dinh va duge sit dung trong nhitng didu kién nhét dinh. Tuy theo
muc dich nghién cfru 4 chon phirong phép thiét ké thi nghiém phd hop.

Mubn nghién ciru vai trd ctia mOt nguyén 8 ndo d6 thi chi cin logi bé nguyén tb 46
ra khoi thanh phén dinh dudng. Mubn x4c dinh nhu cdu dinh dudng cia cdy c6 nhidu
phuong php nhu: phan tich dung dich trude va sau khi thi nghiém ¢ xéc dinh hrong
chét dinh dudng cly da hit; holic: x4c dinh luong dinh dutng d4 bén, hé sb sir dung clia
loai phén bén va phén tich dét d& x4c dinh leong @it cung cdp (tr d6 tinh ra nhu cAu
dinh dudng cda cdy = lugng phén bén x hé s sir dung phén bén + hrong dinh duing ¢6
trong dat).

Vén @& khac cén luu ¥ 13 mi logi cdy tréng, mdi giai doan sinh trudng, phat trién
khéc nhan ¢6 nhu c4u dinh dudng khic nhau va kha niing sir dung clia cdy con tuy thude
vao thanh phin, tinh cht, 40 pH cia dit va didu kién thoi tiét,

1. Nguyén tic logi trir nguyén t6 ra khéi thanh phin dinh dutng

Khi mubn logi trir mot nguyén 16 ra khoi thanh phin dinh dung 3 nghién ctu vai
trd sinh 1y cia né thi ta phai tinh to4n d8 thay thé hop chit chira n6 bing chét khac sao
cho thanh phén va ham heong cia nguyén t6 di kém theo né khong bj thay dbi.

Vi du: Dung dich Knop c6 thanh phin va ham lrong cic chit nhw sau: Ca (NO3),
13 1,0g; KH,PO4 12 0,25g; MgSO, 13 0,25g; KC1 14 0,125g; FeCl; 12 0,0123g,

Néu mudn logi trir K ra khoi thanh phin dinh dudmg thi phai thay hop chét c6 chira
K 12 KH,PO, v2 K€ bing NaH,PO, va NaCl,

+ Thay 0,25g KHyPO, bing NaH,PO, duoc tinh todn nhw sau:
Trong 136 g KH2POy c6 chira 31 g P. Viy trong 0,25g KHPO; ¢ X g P.

194



Tinh toédn:
W = 0,25%31 0,057 g
136
Trong 120 g NaH,PO4 ¢ chiva 31 g P. Viy trong Yg NaH,PO, ¢6 0,057g P.

v~ 1202?,057 ~02l4g

Nhur vy, 48 thay thé 0,25g KH,PO, thi cdn 0,214 g NaH,PO,.
+ Thay KC1 bang NaCl duge tinh toén tuong tu nhu sau:
Trong 74g KC1 ¢6 chira 35g Cl. Vay trong 0,125g K.Cl ¢6 chira X g Cl.

x= 35X0125 o o0
74

Trong 58g NaCl ¢6 chita 35g Cl. Vay trony Yg NaCl c6 chira 0,06g Cl.

5= 58%0,06 ~0lg
35
Nhur véy, dé thay thé 0,125g KCl thi cfn 0,1g NaCl bd sung vao dung dich dinh
dudng.

2. Mét s6 bai thp vé nghién ciru vai trd cha cdc nguyén td khodng trong cde mdi
tredng dinh duwtog biing cdeh thay thé, leai trir nguyén 6 ra khoi thanh phin dinh
dufng

2.1. Thanh phin va ham lwong céc chét dwoc pha ché trong 11it mébi trudng dinh
dudng Prianisnikép nhw sau: NHyNO; 12 0,2408g; MgS0,.7H0 12 0,123g; CaHPO4 12
0,172g;; FeCls . 6 H,0 14 0,025g; CaSO, . 2H;0 12 0,344g va KCl 14 0,160g.

Mubn loai trir K ra khéi thanh phén dinh dudng thi phai thay hop chét ¢6 chira K 13
KCl bing NaCl. Hoi: phai thay 0,160g KCl biing bao nhiéu NaCl d¢ dam bao thanh
phan dinh dudng ctia cic nguyén 6 di kém khdng bi thay 46i. Biet K. = 39,1; Na = 23,0;
Cl1=355.

2.2. Dung dich Henrighen ¢6 thinh phin va ham lugng céc chét duwoc pha ché trong
115t nhar sau: Ca (NO3).4H,0 1a 0,708g; KH,POy 12 0,136g; MgS04.7H,0 12 0 123g,
KC112 0,075¢g; FeCl; 13 0,025¢.

Mudn loai trir X ra khéi thénh-phﬁn dinh dudng thi phai thay hop chét ¢6 chua K lé,
KH,PO, va KC1 bing NaH,PO, va NaClL

Hoi: Phai thay 0,136g KH,PO, biing bao nhiéu NaH,PO;4 va 0,075g KC1 bé'rigl bao
nhiéu NaCl d8:dam bao thanh phin dinh dudng ctia céc nguyén 16 di kém khﬁng bl thay
d5i. Biét K = 39,1 ; Na=23,0; P =31,0; C1=355,

2.3. Thanh phdn va ham lugng céc chét duge pha ché trong 1 Ht moéi tm(‘.mg dmh
dudng Richter nhu sau: Ca(NO;).4H,0 14 0,72g; KH,PO, 14 0,20g; KNO:, 13 0,20g;
MgS04.7H,0 14 0,25g; FeCly . 7TH,0 13 0,04¢. '
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Mubn logi trir K ra khoi thank phén dinh dubng thi phai thay hop chit ¢6 chiva K 13
KHoPO, va KNO; bing NaH,PO4 va Na NO;.

Hoi: Phai thay 0,20g KH,PO; bing bao nhidu NaH,PO, va 0,20g KNO; bing bao
nthiéu NaNOQO, d& dam bao thanh phén dinh dudng cia cac nguyén t8 di kém khong bi
thay ddi. Biét K = 39,1 ; Na=23,0; P =31,0 ; N = 14,0.

2.4. Trong 1 lit mdi trudng dinh dudng cia Pfeffer ¢6 1,92g Ca(NO3),.4H,0; 0,33¢
KH,PO4; 0,33g KNOs ; 0,16g KC1; 0,33g MgS0,.7H;0 va 1 giot FeCls 5%.

Mubn loai trix K ra khéi thanh phén dinh dudng thi phai thay hop chét c6 chira K 1a
KH,PO4 biing NaH,POy, thay KCI bing NaCl va thay KNO; bing NaNO;.

Hoi: Phai thay 0,33g KH,PO, bing bao nhigu Nal,POy Thay 0,0,33g KNO; bing
bao nhiéu NaNO; va thay 0,16g KC1 bing bao nhiéu NaCl d8 diam bao thanh phin dinh
dudng clia cac nguyén tb di kém khéng bi thay 41, Biét K = 39,1 ; Na=23,0 ; P =31,0
N =14,0; Cl = 35,5.

Thi nghiém 2. Quan sat, danh gid sy thiéu hyt dinh dudng khodng cia cdy qua hinh anh
v4 trén ddng rudng

1. Nguyén Iy cia phwong phap
Pé sinh truéng, phat trién thuén loi, cho ning suft cao, phém chat 8t cay trdng cln
dirgc bio dam ddy du nude va cac chit dinh dudng. M&i nguyén t6 khodng ¢6 vai trd
sinh 1y riéng. Néu thiéu hut yéu t6 dinh dudng (trong d6 ¢6 cic nguyén t6 dinh dudng
thiét yéu) cdy sinh trzdng, phat trién kém, ning suit va phim chét san phim thu hoach
s€ giam.
M3i loai ¢y trdng c6 phan tmg va biéu hién khic nhau vé&i sy thiéu hut dinh
dudng. C6 thé quan sét cac bidu hién triéu chimg thiéu hut dinh dudng qua cic miu vit,
“anh minh hoga hojc cdy trong trén ddng rudng.
2. Nguyén vit liéu nghién efru
B0 anh minh hoa (gh1 nhan céc biéu hién tridu chimg) thiéu hut c4c nguyén 16 dinh
dudng khoang hodic cée mau vit (14, cy, ci, qua, v.v...). -

Céc chau trdng cy thi nghiém trong cic didu kién thidu hut nguyen 16 khoéng nao

do (viduN, P, K, v.v..).
3. Tién hanh

Quan sét cic bidu hién triéu chimg thidu hut dinh dudmg qua cdc anh minh hoa.

Tir céc quan sat trén Anh, phan biét cac biu hién tridu chimg trén mAu vt holc cay
trong trén ddng rudng.

Ghi nhén céc tridu chimg phét hién dugc vA so sdnh mikc ¢6 anh hudng do sy thifu
hyt dinh dudng khoang gay nén.
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Bai §
PHUONG PHAP TRONG CAY KHONG DUNG DAT

Thi pghiém I: Phuong phap tréng cly trong dung dich (thuy canh) theo AVRCD

1. Nguyén ligu, dyng cu va dung dick dinh dedng

+ Nguyén li¢u: Hat glong, cdy con rau #n 14 va in qui nhy hat xa J4ch, cdi, rau
mudng, ci chua, dua chudt, ngon thin khoai lang...

+ Dyng cy: Hop xbp, nilon den, 10 nhura, day budc, triu hun, xo dira.
May do pH, EC (d6 dén dién).

+ Dung dich dinh dudng;

o Dung dich KNOP:
1. Ca(NO03),.4H,0 1g/lit, 5. KCL 0,125 g/lit
2. KH,P0, 0,25g/lit 6. Fe-EDTA 0,01g/lit
3. MgS0, 0,25g/lit.
4. KN, 0,25g/lit pH:6-73

e Dung dich FAO:
1. KNO;3 0,281g/1it. 8. MnS0, 4H,0 0,0025g/1it.
2. MgS0, 0,498g/lit. 9. H;B; 0,0025g/1it.
3. Ca(NO3),. 4H,0 1,074¢/1it. 10.ZnS0,4 0,0025g/1it.
4. KH,P0, - 0,135g/1it 11. CuS04. 5H0 0,0008g/1it.
5. KOH 0,023g/lit, 12. Na;Mo_,H,0 0,001::_2g__/__'_l:i_;t:_;:-':;__
6. K504 0,254g/lit. pH: 6-75 o
7. Fe-EDTA 0,010¢/1it.

2 Nguyen ly ciia phwong phap

Trong cly trong dung dich 1a k¥ thugt trong cdy khong dung dat ma trdn cay:-trgc
tlep vao. dung _dxch dink dudng vi chung ta hiéu duoe nguyen Iy 13 sy smh
trien cia cly cl phu thude vao cac yéu t6 nhu nude, chit khoang, dnt

.. ma khong phu thuoc véo mdi trwdng cly ¢d dit hay khéng b
the gitip cly dtmg vfi'ng & sinh ‘trtxé’ng va phét trién. Do véy,’ chung
trong cAy ma khong cén st dung d4t, chi cdn d4p img thod mén cac yéu
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3. Cdc bwde tién hanh
& Chuan ba hop
+ Hop xap duac phu dwdi day va thanh biing nilon den, dimg ddy bude chiit.
+ Lﬁp__ hip xop duge dyc 18 theo kich thude cta ro.
+ Cho gié thé (i hun hay xo dira) 48 duge rira sach.

+ Db dung dich dinh dudng 44 pha vao hop xbp sao cho cde ro nhiing 1/3 vao dung
dich, Cn dé it nhét 1 18 thoat kh trén lip hop.

+ Néu trdng biing hat, ta gieo mbi ro 2-3 hat, gieo sAu tir lem - 1,5¢m. Khi nay
mém va hinh thinh c8y con ta 38 Iai mbiro 1 cay.

+ Néu trdng bing ngon (rau mudng), doan thin (khoai lang) ta chon ngon, thin
khong non qué, ¢ tir 2- 3 dbt (loai bo bot 18) cAm vao ro tir 1 -2 ngon, thin véi 46 sdu
5- 6 om.

o Cham soe:
+ Khong dé cay ra ngodi tréi mwa, noi trdng & 4nh séng.

+ Theo d&i mirc nwée dung dich trong thimg x8p, cie ro luén ludn nhing trong
dung dich. Tradng hop bi can do ciy thoat hoi nuée ta cAn bd sung nwée sach hay dung
dich dinh dutng mdi dé 18 cdy duge tip xic véi nuée. Khi 18 cdy da phat trién 1t cin
d& mot phin 18 lo ltmg trong khéng khi & trong hop x8p dé hip thy 0,, €0, t6t hon.

4. Theo d6i két qua ciia thi nghidm va nhin xét

- Theo d6i thoi gian ndy mém, ra r8 cta cdy con, doan thin, ngon vao dung dich
dinh dudng.

- D8ng thai sinh trudng chifu dai cta 1&, thén, sy ra I4.
- Két qua dugc 1ap thanh bang sé 1idu vA cho nhin xét, dénh gia.

Thi nghifm 2. Xéc dinh su thay dbi pH va EC cladung d;ch dinh dudng

1. Nguyén lig¢u, dung cu
+ Nguyén liéu: Dung dich dinh duﬁrng trdng cly.
+ Duyng cy: May do pH- met vi EC (46 din dién).
2. Nguyén !}? cua phlm'ng phép

Sy smh tmimg, phét tnen va hinh thanh ning suft
cua cdy trbng phu thuéc it phidu vao pH cia dung
dich nuéi cy (dic bmt 13 tréng cdy trong dung dich).
pH thich hop cho hdu hét cdc ey trdng tir 6 — 7,5. Chi  Finh 1. Mty do d6 dﬁn ('hén
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6 BC cia dung dich phan 4nh ciy hit bao nhidu chét dinh dudng, tir 46 ta dibu chinh
EC @8 cung clp kip thoi chét dinh dubing cho cdy. Gid trj EC thich hop cho cgy trong iy
0,5m8/cm - 2,5 mS/em. '”E‘rong cong nghé trdng thuy canh pH va EC ciia dung dich dinh
duting thuomg thay §6i do 18 ca,y dd hép thu céc i6n i‘.rong dung dich. Gis trj pH va EC
Vgt qua agudng cho phép, ta cAn didu chinh ching vé ngudng cho phép gitip cdy sinh
trwdmg t8t, cho niing suét cao.

3. Tiée hanh
+ 8au khi pha dung dich dinh dudng cin kidm tra pH va EC,

+ Trong qua trmh sinh trdng, phat trién cta ciy ré cay 4 hép thy cc ién trong
dung dich (c6 thé r& cay tiét vao dung dich mn) 1am thay d6i ndng d6 cac i6n trong dung
dich dinh dudng nén gi4 ti pH va BC 6 thé thay dbi ra ngodi giéi han cho phép.

+ Sau 1 tudn theo d6i pH va EC ciia dung dich bing cach do pH va gia trj EC trén
may pH-met v3 méy do sy din dién ......

4. Theo dai két qua va két lugn
+ Ghi két qua theo d&i vio bang sau:

hé&i gian theo dbi .
. Q1 gian theo dol Tuéan | Tuén 2 Tufn 3
Chitigu

pH
EC

+ Két lugn;
Thi nghiém 3. Phuong phép trdng cdy trén gia thé c6 tudi dung dich dinh dulng

1. Nguyén liéa, dyng ey va dung dich dinh dwing

” LY. . ' n r hY wr k] ;\ A 2
+ Nguyén lidu: Hat gidng, cdy con rau n 14 va rau in quéa. Trau hun, xo dira, s0i,
mun cira, vo ciy, cét, ...

+ Dung cu: Chau biing dt nung hay chiu nhya.
+ Dung dich dinh dudng: S dung dung dich KNOP hay FAO.
2. Nguyén 1y ciia phueng phap

Phuong phép tréng cly trong dung dich ndi trén d4 hodn todn loai bd égqc'mﬁi._
'mrfmg dit. Nhumg ta con 6 thé trdng cay trén cac gi4 thé tro, clmg nhung khon i
dAt nhr trfu hun, xo diva, cét, séi, vun than, v.v.. hay phdi rdn céc vit lidy trén..- : _ﬁng
gis thé nay duge dung trong cae loai chiy, thung xbp, méng gb, thi nilon... lam méi
trudng rén cho 18 ciy dam vAo ma khong phai 13 dit. Cay duoge wéi nude va dinh du&ng
binh thudng nhw ey trdng trong dt. :
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3. Cée bwde tién hank
+ Rira sach chau va cdc gi4 thé trdng céy.
+ Pua gi4 thé trbng vao chfiu hay thi nilon cdch miéng chiu, thi nilon 1,5 - 2 cm.

+ Tuy theo kich thude chiu ma ta gieo mat d6 hat hay cdy con trdng, nhumg mat 46
day hon trdng ngoai dit trén ddng rudng.

+ Néu I3 gieo hat, ta gieo d6 sdu 1,5 - 2cm. Trdng cay con & 46 su tir 5 - 6 cm.

+ Khdng dé ciy ra ngodi troi mua, noi trdng dn 4nh sdng va tranh gi6é manh lam
céy db.

+ Ludn gitta 4m gi4 th?: dé r& chy hat nude bing cach tudi nude va dung dich dinh
dudng thudng xuyén (c6 the tudi theo k¥ thudt nhé giot hay phun suong).

4. Theo d6i két qua ciia thi nghiém vi nhin xét

Theo d6i két qua:

- Theri gian ndy mém, ra r cita ¢y con, doan ngon, thén vao gia thé,

- Dong théi sinh trudng, chidu dai 18, than, su ra 14,

- Két qua dugc 18p thanh bang s liéu va cho nhén xét, danh gid.
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Bii 6
PHUONG PHAP XAC BINH CHI 8O DIEN TiCH LA (LA
THEO MONSI

Thi nghigm 1. Xéc dinh chi sb dién tich 14
1. Nguyén li¢u, dung cy, thiét bj mdy

+ Nguyén liéu: Cay ltia, ddu tuong, ngd...

+ Dung cy, thiét bj may: May do Lux- met,
may do cudng d6 quang hop PP Systems.

Hinh 1. Méy do
cudng 46 quang hop
PP- Systems

2. Nguyén Iy ciia phwong phap

L4 ¢y c6 vai trd vb eing quan trong 12 thye hién quang hop, hip thu ning luong
anh sdng mit trdi (quang ning) d8 bién thanh hoa ning (ATP) va duoe tich luy trong
c4c san phim cia cly trdng. Nhur vay cy c6 dién tich 14 cang cao s8 hip thu dwoe 4nh
séng cang nhidu. Tuy nhién d& c6 LA cao trong mdt quin thé ma khong anh husng dén
sy che lap 1&n nhau giita cac tAng 14 thi ciu triic, hinh théi ciia cdy trong quin thé 12
quan trong. Theo Monsi, cdu triic hinh thai thudn loi cta c4 thé (ciy cao trung bink,
déang cdy gon, 14 dai ring va dimg (gde gifra 18 voi than 14 < 30° ...) 13 co ¢ d8 chu tao
nén quin thé tbt. Cong thitc cia Monsi: TF = 1,. e X

Trong d6 : I,- cudmg 40 tia sang t6i trén bd mit mdng,
IF- cudng d9 4nh sang trong quan thé cdy & thng 14 ¢6 chisb dién tich 14 F.
K- hé s6 hiip thu 4nh séng cta l4 (hé sb tidu séng).
F- chi sb dién tich 14 cua thng 14 trén didm do 4nh sang.
e- co 50 cita logarit ty nhién.

Tl‘x cong thu'c: cua Monsi, ta ¢6 thé tinh dugc chi s6 dién tich 14 (LAI) cao nha.t

trong quin thé: =~ ln-iI— K

O
Mubn tinh duoe LAI (F) thi ta phai biét dugc cudmg d6 anh séng clia diém
13 cudng 49 anh sdng ma & d6 cudng 46 quang hop bing cudng 46 ho hip.

3. Xdc dijnh LAI (F) trong quin thé rujng dju twong, ngd, Wa ...

+ Diing méy Lux- met do cudng d6 dnh sdng mit trdi trén bé mit ruong clia qué.n_\
thé rudng 1 I, (ux). S
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+ Xac dinh cudng d6 4nb séng ma & do cd I = Inn (cwdng d6 quang hop bang
cuomg d ho hip) trén may PP - Sysems.

+ Xéc dinh h@ sb titu sang K (& tAng 14 dudi ¢ cudng dc; anh sang thap nén K
tang). Dbi véi gidng a chiu phin ¢6 K. = 0,5 - 0,7, dbi véi gibng Ita chiu phén kém c6
K=0,75-1,0.

Vi du: Xac dinh LAI cia glong lta chiu phin cé hé s6 tiéu sang K = 0,7. Do duge
diém b dnh sang 1 F 13 2000 lux va I, = 0,38 cal/em?®/phit = 25.308 lux.

Ta c6: F = - In 2000/ 25.308 : 0,7 = - 1n 0,079/ 0,7 = 2,5383/0,7 = 3,6 m*/ m® dét.

Thi nghiém 2. Xéc dinh ning sult sinh vat hoo (NSe) va ning suét kinh t& (NS, theo
phuong phép cta Nhitriporrovich

1. Vit lign
Céc loai cdy trdng (l4a, ngd, diu trong, khoai tay,...).
Dung cy: Thude, kéo, tii 'I;éo gify, cén, ti sdy.

2. Nguyén Iy clia phwong phap

Ning sut sinh vét hoc la tong luong sinh khéi chét khé cdy trdng tich luy duge
trén mot don vi dién tich trong ter trong khoéng thdi gian nhét dinh (vu, nim hay 1 chu
ky sinh truong) Ning suét kinh té 12 hwong chét kho tich luy & céc bd phén co gid tri
kinh t& 16n nhit nhu cn, hat,... trén mdt don vi dién tich trbng trot trong mot khodng
thisi gian vu, nim hay mét chu ky sinh truong. NSy, dugc tinh theo c¢ong thizc:

NS = NSgn - Ki (Ky 12 hé 56 kinh t).

Hé s6 kinh t& duge tinh bing ty 50 giia NSy v NSgy (Ki = NSi/NSsup). Dura trén
laong chit khd tich lu§ duge & thoi diém nao d6 khi sy kho ta tinh duge NSgy va NSy

3. Tién hanh

Pé x4c dinh NSsvh vé NSkt cua cdy lua, ngd hay déu twong khi da dén thoi ky thu
hoach ta nhd & mdi cong thic thi nghiém 5 cy, dua vao bao tii gifly sdy kho & nhiét 46
70 - 80° C cho dén khi trong’ luqng khdng thay ddi va x4c dinh trong lwong khé cua 5
ciy. Téach phan ¢6 gia tri kinh & nhu hat lta, hat ngd, hat dju cua 5 cdy va xéc dmh
trong lugng chit khé trén cén. Dé xéc dinh NSg4 va NSy cta 1 cay ta chia cho 5 (c6 thé
x4¢ dinh NSu va NS ciia ciy trdng trén mdt don vi dién tich m? ndo d6). Két qua duge
lap thanh bang nhw sau:

Chi tiéu NSy NS

" n B,
Cong thiic L (g/cdy) (g/cdy) - e

4. Nhiin xét va ddnh gis két qua
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Bai 7
PIEU CHINH HO HAP TRONG QUA TRINH NAY MAM
VA TRONG BAO QUAN NONG SAN

ki nghigm I. Xéc dinh lugng chit khé tiéu hao trong qué trinh ndy mam ciia hat gidng
1. Nguyén li¢u va dyng cu thi nghiém

Hat dén, cén, dia petri, ti sdy, binh hiit 4m, hop nhdm dé sy méu, cbe thuy tinh,
gidy loc va mim cua (dun s6i véi mede dé ki tring sau d6 vt khé),

2. Nguyén tic ciia thi nghiém

Dwyra vao sy thay d6i khéi luong chét kho cia hat trude va sau khi moc mim @& xac
dinh duge lugng chat hitu co tiéu trong qua trinh nay mém cda hat.

3, Céch tién hanh

Chon 20 hat giéng t6t, chit Iwong ddng ddu va chia lim 2 miu thi nghiém (2 miu
c6 ciing sb lugng va khéi lugng hat).

- MAu 1 (10 hat): Can khéi luong ban dau (& trang thai khé khong khi), sau d6 cho
hop nhdm séy & nhidt 6 130°C trong 2 gid. Sdy xong d& ngudi trong binh hut &m sau
d6 1ai cAn xéc dinh khéi lugng chét kho cia hat.

- MAu 2 (10 hat): Ngim trong mude 1- 2 gid, sau d6 ¢ ndy mém trong cbe mimn cua
4m (xép hat thanh 1&p va phii min cwa 1én trén). Cée hat dé trong t8i, chit ¥ quan sét khi
bi kho can twéi nhe 1én min cua. Sau 1 - 2 tudn lay mam ra rira sach, thim kho mé,m
béng gify loc va cén xéc dinh khéi lvgng tuoi cla mdm. Sau d6 cho mém vao bao glay
siy & 100 - 105°C cho 161 khi khdi lwong khong ddi (khoang 4 - 6 gmr) Séy xong dé’
ngudi trong blnh hut 4m sau d6 lai cén x4c dinh khdi lu(mg chét khé mm, Néu co hat'--
khong nay mém thi loai ra va chi tinh nhimg hat nay mim. -

K#ét qué tinh duge ghi vo bang sau:

Khéi lugng | Khéi lugng o
cnia 10 hat Ham luong cia 10 mdm Ham lugng Su tiéu hao ch
(8) nude trong (8) nuGe trong
R hat A mam :
Khd n - Kho Tinh
khéng tu%%é : (%) Tuoi | tuyét (%) theo
khi | aéi g/hat
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4, Yéu clu chia thi nghifm
Dua vio két qua bang trén sinh vién giai thich v& sy thay ¢8i khéi lugng tuoi va

khé cia hat khi pay mém.

i

{ nghiém 2. Xac dinh mbi tirong quan gitta &6 4m v3 qué trinh ndy mém ciia hat gibng

1. Nguyéa lién va dyng cy thi nghig¢m
- Méy xéc dinh 45 Am ciia hat, binh try hoiic dfa petri, thude, bt chi.
- Hat giéng (ngd hodc dau) & 3 trang théi: Hat khd dang trong giai doan bdo quin

(36 &m khodng12-14%), hat 4m (30 - 35%), hat w6t (cho hit nuéc dat dén khéi hrong
gp 2 (hat d4u) ghp 1,5 (hat ngd) so v6i khdi lugng hat khd).

2. Nguyén tic thi nghigm

Cho céc hat gibng c6 6 Am kitdc nhau ndy mim trong cling mdt diu kién (3m do
khéng khi, nhiét 46, 4nh sdng) va dya vao ty 1§ ndy mém ciing nhv kha ning sinh trrdng
phét trién cia méim dé xac dinh duge anh hudng cta ham lugng nude trong hat dén kha
niing nay mam cita hat gibng.

3, Tién hanh

Chon cac hat giéng t6t, kha niing ndy mim cao. Liy 20 - 30 hat khé, 20 - 30 hat
Am va 20 - 30 hat w6t dua vao 3 dia petri hoiic c6 thé thay dia petri bing céc hdp hinh
try. Sau d6 dwa hat vao trong ti 4m (30 - 35°C). Sau 5 - 7 ngay dua ra quan sét va xéc
dinh 17 16 ndy mim, chidu dai trung binh cia mim & mdi 16 thi nghiém va ghi vao két
qua & bang saw:

Ty 16 ndy mém Chiéu dai trung binh cia mém

TT | Trang thai cla hat (%) (cm)

1 | Hatkho (12-14%)

2 | Hat &m (30-35%)

3 { Hat udt (no nude)

4. Yéu cau ciia thi nghigm

Sinh vién nhén x4t v& két qua thu duge qua thi nghiém ctia nhém minh.
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Bii 8
(PNG DUNG CHAT DIEU HOA SINH TRUONG
TRONG TRONG TROT

nghidm 1. Vai trd cia xytokinin trong qua trinh kéo dai tudi tho cia 14

1. Dung cu va hod chét
- Ho4 chit: Dung dich BA (benzyl adenin) v kinetin ndng 46 50ppm
- Dung cy: Panh, bing thAm nurée, mét lo nude ct.

2. Nguyén tic thi nghigm

Be chitng minh kha niing kéo dai tudi tho cia cdy, ngudi ta co thé xi Iy cac ta sau

khi ngit khoi cdy bing mét sd chit thudc nhém xyvtokinin, Sau d6 xdc dinh t6c d6 hoa
vang cia ching so v6i cac 14 khong xir ly.

3. Tién hanh
Ngét 3 14 cay v 1An lugt tién hanh thi nghiém nhu sau:
-L4 1: Inta 14 bdi BA 50 ppm, mira con lai b6i nuGe cét.
- 14 2: 1 nira 14 bdi Kinetin 50 ppm, nira con lai bdi nudce cét.
-La3: 1 niza 14 bdi BA 50 ppm, nira con lai boi kinetin 50 ppm.

Céach lam: Dung panh hoiic dfia thuy tinh c6 bugc bdng & dau nhe nhang bdi nuée
holic hod chét udt du 1én mit dudi cta p]men 14. Sau khi xit I¥ cdc 14 duge dit vao noi
kin gié va tranh 4nh séng truc tiép @& han ché sy thoat hoi nude ctia 14 cy.

Chti ¥: - Khi xir Iy tranh lam sy sat 14,

- Nén chon nhing loai 14 ¢6 phién 14 day dé tranh hién tugng héo qua nhanh
chét xir 1y s& khéng c6 tac dyng.

4. Yéu cAu ciia thi nghifm

- X4c dinh dugc thoi gian hod vang cia 14 (il khi xit 1y dén khi 14 chuyen 'mau_
vang) va so sanh vdi niza 14 khdng xu 1y.

- 8o sénh hiéu qua chia BA va kinetin dén kha niing kéo dai tudi tho cla Ié

Lalt  La&2 | L&3
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{ nghiém 2. Anh hudng cla gibberellin dén sy ting trudng chidu cao cly

1. Vit ligu, dyng cy va hod chét

- Cy ngb eao 15 - 20 cm hofic mdm d8u cao 10 - 15em. Cay thi nghiém c6 thé
duoc trbng trong khay, chu, trong dung dich hodc trén dong rudng.

- Dung dich gibberellin 25 ppm va 50 ppm.
- Binh phun (1 - 2 lit), panh va bong thm nuéc.
2. Nguyén tic thi nghiém

Mot trong nhitng vai trd cta gibberellin 13 gdy hidu qua dén cia t8 bao. Dya vio
tbe @6 ting trudmg chiéu cao cdy sau khi xit Iy gibberellin ching ta ¢6 thé xéc dinh duge
hidu qua ctia chiing & céc ndng 46 khic nhau.

3, Céch tién hanh

Chon 15 - 30 cdy thi nghiém & trang thai sinh trudng tucmg dbi dong déu (chidu
cao, 56 14). Chia cay thi nghiém 1am 3 c6ng thirc, x4c dinh chifu cao va sé 14 trung binh
ban dAu sau d6 tién hanh xit 1y.

Cong thirc 1: Phun nude
Cong thire 2: Phun GA; ndng 46 25 ppm
Cong thire 3: Phun GA3 ndng d6 50 ppm

Sau 3 ngay phun tiép 1dn 2. Sau 7 - 10 ngay (k& tr ngay thi nghmm) do dém l4n 2.
K&t qua do dém duge ghi lai & bang saw:

Chiéu cao cly 86 14 /edy
TT | Nongdd GAs xirly Ban | Sau | Tang | Ban | Sau | Ting
ddu | xly | (em) | ddu | xuly | (cm)

1 | B/C (Phun nude)
2 { Phun GA;25 ppm
3 | Phun GA;50 ppm

Tir két qua bang tren béy so sanh va nhan xét v& sy sai khéc gitta 3 cong thie thi
nghiém.

Thi nghigm 3. Anh hudng ciia GA; dén qua trinh ndy mAm ctia hat
1. Nguyén lidu
Hat gidng (théc, ddy, rau...), dia petri, gidy loc, dung dich GA; (10 va 20ppm).
2. Nguyén the thi nghi¢m

Quad trinh ndy mim cia ha,t duge didu chinh boi ty 18 gxbberellm (GA) / abxixic axit
(ABA). V1 vy, chiing ta c6 thé kich thich sy ndy mAm ctia hat bing céch xit Iy GA;
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3. Tién hanh

Cho 5mi dung dich nghién ciru vao dia petri c6 gidly loc & ddy, déi chimg I nude
cht, Sau d6 gieo hat (sb luong hat tuy thude vao kich thude hat) va 48 trong i dinh 6n
(24 - 26°C). Tinh ty 16 ndy mAm ctia hat khi 3 18 ny mim cnia cOng thirc dbi chimg dat
khodng 50%.

4, Yéu ciiu chia thi nghiém

So sanh ty 18 ndy mim va kha ning sinh truéng ctia mim & 3 cong thirc (d/c, GA,
10 ppm va 20 ppm).

rghiém 4. Anh huwdng cia auxin dén qud trinh ra r& cia canh gidm

1. Nguyén litu

Canh cdy (loai nhanh ra &) hofic mim diu 10 ngdy tudi duge trdng trong chau
min cua im, dung dich JAA 70ppm, cbe thuy tinh hosic cbe sty dung tich 100 - 200 ml,
luwéi dao.

2. Nguyén tic thi nghiém

Céc chit thude nhém auxin déu ¢ kha néng kich thich sy ra v& ctia canh gidm,
canh chiét, V&i mot sb logi thye vét chiing ¢6 thé ra 18 ngay trong mdi trudmg khong ¢
auxin nhung néu cé auxin ching s& ra € thuin lgi hon. Dya vio chidy dai 18, 86 lugng
r€ ching ta ¢6 thé khing dinh duge vai trd trén ca auxin,

3, Céch tién hanh

Liy 2 cée thuy tinh c6 bao gidy den xung quanh (hoiic sit). Cho vao ¢be thiy nhit
mot luong nude ot d6 cao 4 -5em (cbe dbi chimg). Céc thir hai chira dung dich JAA 70
ppm. Ding ludi dao sic cht cac mAm dau cé chibu cao 10 - 15 em tir o8 &, Mot nira s6
m&m dit vao cé_c nuée, nira sé mim déu con lai cim vao cbe co chita dung dich IAA
nglm trong 3 gidr sau d6 chit bs dung dich IAA, trang cbe, rira mam ddu va lai ngm
mém d4u trong nude (lrong nuée ngdm béing lugng mrée trong cbe dbi chimg). .. =

it ca 2 cc ngodi séng & nhiét d6 trong phong. Sau vai ngdy, khi gbc mémdéudﬁ
ra t& phy thi tié_n_h@;]h do d¢ dai ctia ving ra ré, sb luong r&, chidu dai cia r8 vi so sénh’
gitta ddi chimg (cée 1) va thi nghiém (chc 2). &

4. Yéu cdu ciia thi nghiém.

Sinh vién ¢6 nh@,n xét Vé glélthxch két qua dat duoe.
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