





6.10. Sw sinh trwé’ng va phan hoa tée bao

e

Té bao gOC \ Té bao Te bao da
ao
(me) chudnbi  phan héa
con a
phan hoa

Phat trién té bao
Sinh trwéng té bao "l (Phan hoa chtrc nang)

Phan chia té bao
(gd phdi sinh)

Dan té bao
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6.10.1 Giai doan phan chia té bao

» Phan chia té bao xay ra trong cac md phan sinh.
Co 3 loai mo phan sinh trong cay:

(1) M phan sinh dinh: nam tan cting clia than, canh,
ré - tang trwdng chiéu dai, chiéu cao.

(2) M6 phan sinh I6ng: nam & gitra cac dot cay hoa
thao - kéo dai doét cay hoa thao, tang chiéu cao.

(3) Md phan sinh twong tang: nam & gitra gé va libe
- mo libe (bén ngoai) va gob (bén trong)-> tang
trwdng dwong kinh than, canh, ré (*)

PGS.TS. Pham Vin Hién



* Piéu kién can thiét cho phan chia té bao:

 Yéu to méi trworng H,O va toC

» M6 phén sinh bao hoa nwéc la diéu kién toi wu cho
sw phan chia té bao.

toC t6i wu 20-25°C

Néu gap han va rét > ¢ ché phan chia té bao

PGS.TS. Pham Vin Hidn



6.10.2 Giai doan dan té bao

« Sinh trwdng cua co quan va toan cay phu thubc vao
sw dan cua té bao.

» Hinh thanh khong bao - P tham thau - té bao hut
nwoc - swre trwong - lwe dan té bao

» Tang nhanh kich thwéc té bao: do dén thanh té bao
va tang V khong bao va khaoi lwgng chat nguyén sinh.

» Khi té bao ngirng dan = kich thwéc té bao va co
quan 6n dinh.

PGS.TS. Pham Vin Hidn



* Piéu kién can cho sy dan té bao:

» Noéitai:  Auxin (d&n chiéu ngang) va
GA (dan chiéu doc)
Thiéu GA > cay bi lan

» Can céc chat cau tao nén té bao (cellulose, pectin, protein, acid
nucleic, lipid,...) - cung cap dinh dw&ng khoang

* Ngoai canh:

Nwde 2 tang stre trwong nwdc (P) = day 1én thanh té bao
Nhiét dd va chat dinh dwéng

PGS.TS. Pham Vn Hién



Hinh Bl So do ve cac giai doan sinh truong cua té bao

a. Giai doan phdn chia  b. Giai doan dan




Pieu chinh pha dan té bao

- Kich thich dan té bao: khi cay sinh trwdng kém
- Twéi nwde day da
- Bon phan (d3c biét 3 N)
- Auxin va GA

. Uc che dan té bao: kim ham sinh trwéng khéng can
thiét clia cay (nguy co bi dé 16p):

- Tao khd han trong thdi gian té bao tap trung

dan.
- Dung nhém retardant (CCC)

PGS.TS. Pham Vin Hién



6.11. Sw phan hoa, phan phan héa

Sy phan hoa té bao

Té bao dong nhat

L . Té bao
(ttr giai doan sinh md chuyén hod

tredng)

 Sw phan phan hoa té bao

Té bao Phan chia té bao,

mé chuyén hoa tao té bao moi

» Tinh toan nang cua té bao (co s& nudi cay md)



Nudi cay mé teé bao thyc vat
(Nuoi cay invitro)

» Duwa trén tinh toan nang cua té bao, tai sinh cay tw
1 té& bao hay 1 mau mé.

* Diéu kién can thiét:
« V0 tring: quyét dinh sw thanh cdng
 Phong thi nghi@m nudi cdy mé, ti cay dat chuan

 Mbi trwdng nudi cay phu hop: MS (Murashige |
Skoogq), Anderson (cay than gé nho), Gamborg (té
bao tran), CHU (bao phan).
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Quy trinh nudi cay mé

* Tuy theo tL‘fng loai cay, thudng la choi

IELREAE « Khir trung mau, dwa vao mai trwéng nudi cay
khéi dau

« Chuyén méau vao méi trwéng nhan nhanh (cytokinin
> Auxin) = nhiéu choi

Cytokinin)

Tao ca e A . R . .
e ch?:,h « MGi chéi khi ra ré - cay hoan chinh

« Huéan luyén cay dan thich nghi v&i méi treéng (nha

i lwoi)
DPwa ra dat
tréng « Chuyén cay sbéng soét ra lubng tréng dé cham sdoc

« Tach riéng chdi cho vao méi trwéng tao ré (Auxin >]




Auxin: Cytokinin

Copyright & The McGraw-Hill Companies, Inc. Permission required for reproduction or display.

ﬁ
Plant YA

Responses
to
Cytokinin/
Auxin Ratios

Nt

Low Intermediate
High Intermediate

Auxin:
Cytokinin:
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Trwéng hop nao trng dung nudi cay in vitro ?

Lop Thir 2-Tiét 10
« Khanh Td: Bao lwu tinh trang cta cdy me, cdy trong
khé nhan giong hitu tinh ti hat.

e Nguyén Thi Kim Ngan: Tao cay nhiéu, nhanh, déng
nhat

e Cao Duy: Tao ra dwoc gidong cay dot bién
« Kiéu Loan: Tao dugc cdy sach bénh

* Hoang Kha: Cay gia tri cao, tao ra nhiéu cay, rut thoi
gian nhan giong.

PGS.TS. Pham Vdn Hién



Trwéng hop nao trng dung nudi cay in vitro ?

L&p Thi 4-Tiét 7

* Ch4u Uyén: Gidbng cay nguy co diét ching

e Duy Thién: Cay khd nhan giéng bang hat, can sb luong 1én,
cay bat duc

e Quoc Viét: gitr dwoc gene clia cdy me

* Ngoc Hién: Giup tai sinh cac cady hoan chinh tir nhirng té bao
thuc vat da dwoc bién déi gen (GMO), tao ra cac loai méi tot
hon. Lam sach cac cay bi nhiém virus, gidp tang nang suat va
lam nguén nguyén liéu.

* Thai Ngoc: Cay kg co hat (bat duc).

PGS.TS. Pham Vdn Hidn



Wng dung nudi cay in vitro
« Nhan gidng vo tinh: cac gidng cay trong quy hiém, co

gia tri kinh té cao hodc khéng thé nhan bang cac
phwong phap khac (%)

« Lam sach bénh dé phuc trang giong: nudi cay mé
phan sinh, phwong phap vi ghep dinh sinh trwedng
trong 6ng nghiém

» Chon giong chiu han, chiju man, chiu bé&nh

PGS.TS. Pham Vin Hién



» Tao giong:

Nudi cay hat phan hodc noan chua qua thu tinh =
cay don bdi (1n) = nhi bdi (ddng hop tir tuyét doi
chi sau 1 thé hé ().

NuOi cay té bao tran va dung hop cac té bao tran >
hop t&r bang lai vé tinh gitra hai té bao tran (lai

soma), tai sinh cay > cay lai cé dac tinh cta bd va
me.

 Wng dung cho linh vwc nghién ctru vé di truyén,
sinh ly, hoa sinh, dwoc hoc.
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6.12. Sw twong quan sinh trwé’ng trong cay

» Hai tac nhan doi khang vé sinh ly: tdc nhan kich
thich va tac nhan (rc ché.

- C4c tac nhan kich thich bat nguoén tir hé thong ré,
la, chOi non, la mam mau xanh.

- C4c tac nhan (rc ché bat ngudn tir cac co quan
dang hoa gia nhu 1a gia, cac co quan sinh san va
co quan dw tri.

PGS.TS. Pham Vidn Hién



Twong quan kich thich - Twong quan giira
ré va than la

« B6 phan nay sinh trwong sé kich thich bd phan khac
sinh trwd'ng theo.

Hé thong ré sinh trwdng tot sé kich thich than 14 sinh
trwdng manh va nguorc lai.

* Nguyén nhan gay nén twong quan kich thich:

* Dinh dwong:
San pham
quang hop

Nwéc, chat
khoang

o [cac bo phe:“an
[t re] trén mit dat]

19




Twong quan (¢ ché

 BO phan nay sinh trwéng sé (rc ché s sinh trwdng
cua cac bd phan khac.

- sinh trwdng choi ngon, e ché cac choi bén

- trc ché 1an nhau gitra cac co quan dinh dwéng va
co’ quan sinh san va nguoec lai

Muodn choi bén

sinh trwdng, el itefely

(phé bé wu thé
glefelg)

han ché chiéu
cao ca

20
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« Cho nhiéu choéi non hon, lam tré
cay hon

 Cham thu hoach

9630 e]alo2 8 - Cho it chdi non hon
gén ngon * Nhanh thu hoach

, » Don sét goc + ghép cai tao cac
Pon cai tao giong ‘
« Khdéng can pha bé dé trong moi

PGS.TS. Pham Vc‘inzll—li‘én




Pon sat goc




s Xytokinin
Chéi ngon i

Hinh Il Hién tuong vu thé ngon o cay ho dau nay mam

a. Uu thé ngon trén cay nguyén ven;
b. Cat choi ngon, chdi bén sinh truédng

Cq, Co. XU ly IAA ngoai sinh twong tw nhw chdi ngon nguyén
ven: |AA irc ché chdi bén.

d,, d,: Cytokinin giai phong choéi bén, 1am yéu choi ngon.

23



* Ngquyén nhan:

- u tién dinh dwéng cho sinh trwéng, thiéu dinh
dwdng cho bd phan con lai

 Hormone:

- Auxin (& ch6i ngon), GA (14 non), cytokinin (ré)
tot = (rc ché ra hoa.

- ABA, Ethylene (co quan sinh san va dy trir) >
(rc ché sinh trwdng co’ quan dinh duéng.

> Cay thu hoach than 14 (rau, mia, thu6c 1a...) - KT
> Cay thu hoach hat, cu - Dung &c ché

PGS.TS. Pham Van Hién



seed. 6-13: S NAY MAM CUA HO

Internal and external

eproductio 3'523“.?;‘;'.‘.:?;"
R conquest 0. e Leiocl nent. The sead shelters the embryo of the future ik e i seiatan SR T1
plant with protective walls. The emhryo is accompamed by tissues that provide its own nutrients to replace those provided by adult piant, which will develop its own reproductive
enough nutrients for it to begin to develop. Optimal temperature and an appropriate e oo St
quantity of water and air are the factors that stimulate the seed to awaken to a marvelous TOTIPOTENCY SILE LEAVES
cycle of development and growth that will culminate in the generation of new seeds. ® itk ik

apex cells " ,““"“Nﬁ'
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= - of the stem. L

Awakeriing of the Seed 9 Tropism - Production of the
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sepals). The flower bud forms.

4 The stem carries water
% Cotyledons can and minerals from the
.q@%— PLUMULE ; J reimain ufiler the ' root 1o the leaves, while
. The bud of 3, ¥ soil o, asin this 1aking manufactured
plant embryo wE case, grow above substances in the
* that will produce . '8 the ground. Opposite direction
the first shoat COTYLEDON
The first embryo leaf. : " ;
Tt provides the anergy. The first part of the
neaded for growth. L, = stem that emerges
. and develops in the
young plant

‘ABSORBENT HAIRS.
Thasa grgans bagin to
develop in the radicle.

SECONDARY
ROOTS
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the main root gf
the plant
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ADULT FIELD POPPY PLANT



Sy ndy mam



..\Videos\Mung_bean_germination.ogv.480p.vp9.webm

6.13. Sw ndy mam cua hét
« Ho6t 12-14% dd am: trang thai ngl nghi, khdng nay
mam.

* Khi hat t[ép Xuc voi nwoc 2 hut nwoc = treong len
va bat dau phat déng sinh trwdng ré6i nay mam.

Tin hiéu
Trao d6i e
Hat Put (st dung (4S, 1, héa
L tinh bot i 1~ chat trong
mém) dat) kich
thich nay
mam

27 .
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6.13.1. Bién déi hoa sinh

» tang dot ngdt hoat dbng thuy phan xay ra
trong hat.

« Chat dy trir trong hat: tinh bot, protein,
lipit... = dwong don, qxit amin, axit béo...
phuc vu cho sw nay mam.

 NhOo enzym a-amylase (tinh bot), protease
(protein), lipase (lipid)

28



6.13.2. Bién doi sinh ly

* Bién dbi hé hap

» khi hat hut nwéc > hoat tinh cua cac enzym hé
hap tang Ién manh - I, cua hat tang lén rat
nhanh = cung cap ATP

* Bién dbi can bang hocmon

« Trong qua trinh ndy mam: ty 1& GA/ABA cao

« X ly GA; hoac xr ly lanh cho hét 2 giam ham
lwong ABA va tang ham lwgng GA trong phéi hot.

PGS.TS. Pham Van Hién



6.13.3 Anh hwéng cla dieu kién ngoai canh
dén sw nay mam

1) Nhiét do
. 1oC tdi wu 25 - 28°C (cay on ddi),
30 - 35°C (cay nhiét d&i).

« o°Cmax 35-37°C (6n doi),
37 - 40°C (nhiét d&i).

« Anh huwéng toc d6 phan tng hda hoc, hé hap (trong
hét), sinh tredng (khi hinh thanh cay)



Bang 7.2. Gi6i han nhiét do cho su nay mam cua mot so hat

Nhiét do (°C )
Loai thuc vat Cuc tiéu Téi uu Cuc dai
(mmimum) (optimum) (maximum)

Mach (Hordeum vulgaris) 3-4 26 28 - 30
Mi  (Triticum aestivum) 3-4 25 32
Ng6 (Zea mays) 8-10 35 45
Lud  (Oryza sativa) 10 -12 35-37 44 - 50
Pau Ha Lan (Pisum satuvum) 1-2 30 35
Cu cai duong (Brassica napus) =2 30 40
Hudéng duong (Helianthus annuus) =9 28 35
Dua hau (Citrullus vulgaris) 12 - 14 32 40
Thuoc 14 (Nicotinana tabacum) 13-14 28 32-35
12 - 26 37 -44 44 - 50

Bong (Gossypium)

Hat ndy mam & toC thap -> tot cho sinh truéng va phat
trien cua thé hé sau (cay trai qua giai doan xuan hoa).

Bao quan hét gidng va cl gidng trong kho lanh
PGS.TS. Pham Vdn Hign



2. Anh sang

Bap trong c6 anh i Bap trong trong Pau tréng c6 anh DPau trong trong
toi

(A) (C)

toi

sang

san

Cay con bap va dau trong c6 anh sang va trong toi.

Triéu chirng Ua vang & bap (mot 14 mam) bao gém khéng cé mau xanh, kich
thwde la giam, 1a khong bung ra va kéo dai bao 1a mam.

O dau (2 14 mam), triéu chirng Ga vang ‘gc‘“)m khéng c6 mau xanh, giam kich
thwde 14, kéo dai tru ha diép (dwdi la mam) va duy tri hinh dang dinh théngzcc')
moc cau (M. B. Wilkins)



3) Lwong nwéc trong hot
« D6 Am hét 12-14% > ngu nghi.
« Hot hat nwoe 50-70% = bat dau ndy mam.

4) Lwong oxi trong khi quyén

Ngoai ra, sw ndy mam con phu thudc vao anh sang, nong do
dung dich dat.

+ Nwdc am (3 sdi, 2 lanh) va i am > toC tdi wu cho ndy mam.
+ Dao hét khi u (du O,, giai phdng CO,)

+ Thao nwdc va pha vang khi mwa (cung cap oxi)
PGS.TS. Pham Vén Hién



66 RARE AND USEFUL PLANTS

Inflog:14:°SU’ HINH THANH HOA

nflorescen
:I: They can|

the main axis in the axil of each bract. They are complex when a partial RS
inflorescence is born in the axil of the bract that also carries bracteoles or W“",y et
prophylls. Simple inflorescences include racemes, spikes, panicles, catkins,
corymbs, and heads. Complex inflorescences include double racemes,
double spikes, and double umbels. ®
DISK FLORETS
Tubular and
hermaphroditic
Types of Inflorescences Sunflower
™8 Most inflorescences correspond to branching in which Its inflorescence is a head
Bl the axis grows in an indeterminate manner, and the made of two types of flowers:
flowers open in order from the base of the axis toward the peripheral florets, which are
apical meristem. There are also determinate infiorescences, in rayed and unisexual, and disk
which the end of the axis bears the first flower, and flowers florets, which are tubular and
farthest from it open last hermaphroditic.
0
N; uv STIGMA
)
o A c!:
{U | STYLE
Tﬁe ﬁMn develop on ]:he flowers form The fiowers sit The pedicels
short stalks, called directly from the on a broad, are of varying
pedicels, along an stem instead of shortened axis. lengths.
unbranched axis. from pedicels.
F4
e 3
dfo
dl PERIPHERAL FLORETS
n"b Rayed and unisexual
e
)

Similar to a hanging A group of pedicals
spike, its flowers are spread from the end
entirely male or fomale.  of the flower stalk

P A

\

FLAT LEAVES
Broad, oval opposed,

serrated, and rough to
the touch; asperous

EPIDERMIS

The flower stalks are It foatures a spike
branched. with a fleshy axis and

divecious flowers.
PERIPHERAL

19 feet FLORETS
(6m)

This form is more

1S THE MAXIMUM HEIGHT OF
commen than the SUNFLOWERS. THEIR AVERAGE
simple umbel. HEIGHT IS 10 FEET {3 M).

The daisy is a composite flower. As with the
sunflower, what appears to be a single flower is,
in fact, an inflorescence called a head. The head
contains a large number of individual fiowers,

which are attached to a base called a receptacie.
Modified
Leaf

Bilobed Flowers with Internal and
Stigma Anthers Readyto Immature Flower

Relaase Pollen
i [~ i e ) |—I—\
N wb\w' Pollen All&ier-’!

v 1 1 ' Tutular
h, {' { covolla

B Le i

| Tubular L
Ovary Corolla Ovary

Al flowers are modified leaves with bright colors
and attractive forms that carry out avery
specific function: attracting pollinators.

v 20,000

THE NUMBER OF
COMPLEX PLANT
SPECIES THAT EXIST
IN THE WORLD

ANTHER

NECTAR

___— PERIPHERAL
) FLORETS

DISK
" FLORETS

34




6.13.1 Sw hinh thanh hoa

« Thwc vat: co 2 giai doan: sinh trwdng dinh dwd'ng va sinh
trwdng sinh thue.

« Hinh thanh hoa: danh dau giai doan sinh truéng sinh thuc

« (CO0 3 giai doan hinh thanh hoa:

Sinh truong
hoa va phan

Cam ung su

hinh thanh
hoa

hoa gi6i
tinh

» Yéu to cam &ng: dieu kién ngoai canh (nhiét do va AS)



~Tin

l l Phat trién hoa
Ly M6 phan sinh
—— hoa khi nhan ; A TR P ,
g Hinh thanh > ngon trai qua
duge cac tinhieu ~ Quang A EOTs ' A;
: - mam hoa su thay doi

thich hop chu ky hinh thai

Sinh truéng sinh dudng

M® hinh ra hoa (don gidn héa) & dinh ngon (cac té bao ciia mé
phan sinh sinh trwdng dwgc mé hinh phat trién moi.

PGS.TS. Pham Vin Hidn



(A)

Cay trwéng

thanh (con non)

Cac giai doan sinh truong

m Caycon

B Truong thanh (sp)
[0 Sinh san

@ Rahoa

-«

) _

Cac qua trinh
can thiét & mdi
giai doan sinh
trudng

—>

Cayra

\%\%\%\g

Thoi gian giai doan ciy con & mdt so loai cAy gb

Thoi gian giai

Loai doan ciy con
Hoa héng (Rosa [tra lai]) 20-30 ngay
Nho (Vitis spp.) 1 nam

Téo (Malus spp.) 4-8 nam
Ho cam quyt spp. 5-8 nam
English ivy (Hedera helix) 5-10 nam
Redwood (Sequoia sempervirens) 5-15 nam
Sycamore maple (Acer pseudoplatanus) 15-20 nam
English oak (Quercus robur) 25-30 nam
European beech (Fagus sylvatica) 30-40 nam

Source: Clark 1983.

M4 hinh t6 hop phat trién chéi ¢ bap.

- Céc giai doan sinh truong dién ra chong 1én
nhau theo tuan tu: (1) cay con, (2) cay truong
thanh, (3) sinh san, hién thi cung vdi truc chinh
va cac nhanh.

- Pudng thang (mau den) thé hién cac qua trinh
can phai co trong suot cac giai doan phat trién.

- Mdi giai doan c6 thé bi cac “chuong trinh” phat
trien don 1¢ qui dinh, véi cac giai doan trung gian
xay ra khi cac “chuong trinh” chong lan nhau’



6.13.2 Sw cam wng hinh thanh hoa béi
nhiét do (Sw xuan hoa)

Sw xuan hoa: tréi qua thoi gian nhiét do thép,mé’i ra
hoa @ mét sb thwe vat (cay 2 nam: su hao, bap cai)
Lua mi mua doéng (gieo hat trwedc mua dong)

“xuadn hod”: x& ly nhiét dé thap = ra hoa

toC thap (< toC xuan hoa) la diéu kién bat budc: cu
cai dwdng, rau can tay, bap cai, su hao...)

toC thap (c6 thé > toC xuan héa) la khéng bat budc:
lUa mi mua déng, lia mach, dau Ha Lan, xa lach, cu
cai do.

PGS.TS. Pham Vin Hién



* Co quan cam thu nhiét dd thap: dinh sinh trwdng ngon

* Nhiét d6 xuan hoda 0°C - 15°C.
Cay 6n do¢i < cay nhiét doii.

» Néu nhiét dd cang thap thi thoi gian tiép xdc cang
ngan va nguoec lai.

* Giai doan man cam nhiét dd xuan hoa

« Pa s0 cay lay hat (hoa thdo): Iic ndy mam va co thé
trong giai doan bao quan hot.

» Cac cay khac: thdi ky sinh trwdng dinh dwédng nao do;
(Thoi ky trai 14 bang & cay bap cai)

39



. . R i Xuan hoa
Phan xuan hoa A g s— A » B
Phan xuan hoa

* Thoi gian tac dong ph’éi lién tuc trong thoi gian
nhat dinh (tuy theo giong).

» Néu thoi ky xuan hoa chua két thic, tac dong cla
nhiét d6 cao sé lam mat tac dung cua xuan hoa3,
cay khong ra hoa (nong — lanh)

PGS.TS. Pham Van Hién



Ban chat cua xuan hoa

Ch a biét ro
e® , Van chuyén
o °. . Vernalln dén cac
Nhiét do - Dinh sinh R
thap truong (chat xuan dinh sinh
. . . hoa) truong cua

canh

> X ly GA3 (m6t s6 cay 2 ndm: bap cai, can tay, cu cai
duwong...) = nhiét d6 xuan hoa

> X ly toC thap: cay lta mi mua déng = Ita mi mua
xuan, cay 2 nam - cay 1 nam.

> X ly hodc bado quan hat, cu gidng & toC thap:
Rt ngan thoi gian sinh triwdng, ra hoa nhanh, tang
nang suat va pham chat thu hoach.
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6.13.3. Sw cam wng ra hoa b&i
anh sang (Quang chu ky)

* Quang chu ky (Photoperiod)

Nhiéu qua trinh sinh trwdng, phat trién TV chju tac
ddng cua quang chu ky: sw ra hoa, sw hinh thanh cu, sw
ngu nghi, sw rung la mua dong.

* Hiéu wrng quang chu ky

Quang chu ky chi can tac dong mot khoang thoi
gian nhat dinh trong mét giai doan nao do6 cua cay.

S6 quang chu ky cam (rng cang it thi cay cang man
cam va&i quang chu Kky.

Pau twong Biloxi: chi can 1-2 quang chu ky ngay

ngan - ra hoa .
PGS.TS. Pham Van Hién



Quang chu ky

Long-day Short-day Day-neutral
plant plant plant
Midnight
G M,
Moon
Early summer
Midnight
b EM,
Moon
Late fall Carnation Poinsettia

'

ngay T10 chua cuoi da toi”
PGS.TS. Pham Vén Hidn



Phan loai thwc vat theo phan trng quang chu ky

dém dai dém ngan
* Ra hoa khi * Ra hoa khi . K‘h(“)ng yéu
thoi gian thoi gian cau quang
chiéu sang < chiéu sang > chu ky
nguwong gioi nguwong gioi
han han - Ra hoa khi
, dat muc siph
 Thudc I3, lua, « Cay xuat xw trwrdng nhat
ké, day, mia on doi: mi, dinh
cuc... mach, cu péi
duong, bap » Hoa héng, ca
cai, su hao...

chua,...



(A) Anh hwéng clia quang chu ky 1én cay ngay dai va cay ngay

ngan
_\_\-_—_\_‘_\_‘_‘—i—.
24 0 . s L
h =t
—_‘-_—__‘————
N

= ‘:ﬁ' \ ﬁ‘
o " At lf! T AU A g i
@f‘- "'ﬁ A 9 {.{ ; I-'i_;'*-.' F"-ﬁ'

Cay ngay ngin

Cay ngay ngan (dém dai) ra hoa khi do dai
dém vuot qua thoi gian toi cuc trong. Su
gian doan thoi gian toi (chiéu sang trong
thoi gian ngan) ngin can ra hoa (¥)

Anh
sang
Thoi
gian toi
cuc trong
Loe sang
Bong
to1

24

Cay ngay dai _
Cay ngay dai (dém ngan) ra hoa néu do dai
dém ngan hon thoi gian toi cuc trong. O
nhicu loai cay ngay dai, viéc rat ngan thoi
gian ban dém (chi€u sang) thuc day ra hoa
45 |
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Lighting treatment Flowering response

Ll?ht Darkness

SDP LDP

Vegetative

Vegetlative

Vegetative

Vegetative

Vegetative
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Gdrahoa =
Gd sinh duong ™
5 I J4
Cady gia nhat
(6-7 ld) ra
al hoa sau 1 chu
ky ngay dai

Cay non hon
(4-5 ld) ra

hoa sau 2 chu '
ky ngay dai -

Do dai la ngon (mm)
L
[

(2-3 la) ra |
hoa sau 4 chu \
: . /

I I I I
0 1 2 3 4

S6 chu ky ngay dai
Anh hwéng clia d6 tudi cay 1én s6 chu ky ngay dai thic day ra hoa
o’ cay ngay dai (co long vwe Lolium temulentum).
Chu ky ngay dai bao goém 8 h &nh séang, sau dé 16 h sang cudong dd
thdp. Cay I6n hon can chu Ky &nh séang it hon dé ra hoa. Y




 Thwc chat, do dai ngay = dinh lwong (sc‘,) lwong hoa
va kich thuwéc hoa), khéng anh hwédng dén sw ra hoa.

* Quang gian doan: ngat quang bong toi ban dém véi
cay ngay ngan > mat hié,u trng quang chu ky (chia
dém dai thanh 2 dém ngan) - khong ra hoa

Phé su ra hoa khéng cé loi ciia mia: ban phao sang
vao gilra dém (Cuba).

» Cay ngay dai (can dém ngan dé ra hoa): quang gian
doan khong gay wrc ché ra hoa

PGS.TS. Pham Vin Hién



Co quan cam thu quang chu ky: |a.

Chi can mot so 14 hoac canh nhan quang chu ky cdm
rng

Naay dai

é Ngay ngan
XU Iy ngay E
ngan T—_

Hinh 7.18: " Hocmon ra hoa" duoc tao ra trong 14 van chuyén dén cac  canh dé
kich thich su hinh thanh hoa

a. Cdy ngay ngan (Xanthium) chi can dé mét ld trong quan chu ky ngay ngan ciing ra hoa

b. Ghép 6 cday Xanthium lién tiép, mot canh dé trong ngay ngan con 5 canh trong ngay
dai, tdt cd déu ra hoa

PGS.TS. Pham Vc‘in4l9—Iién



Ban chat ciia quang chu ky

1) Hoc thuyét hormone ra hoa:

#

GA (phat trién
cuong hoa)

Antesin (hinh
thanh hoa)

» Cay ngay ngan (dém dai): Antesin (chi tong hop khi
ngay ngan).

« Cay ngay dai (cai bap, su hao): GA (chi tdbng hop khi
ngay dai)
Phun bd sung GA trong diéu kién ngay ngan = ra hoa



2) Hoc thuyét phytochrome:

» Phytochrome: sac t6 thwe vat cé kha nang diéu chinh
nhiéu qua trinh phat trién cua cay trong dé c6 qua
trinh ra hoa

» Phytochrome la chat tiép nhan anh sang trong cay
dé gay nén cac bién doi lien quan dén s ra hoa;
hoat hoa gen ra hoa

Kim ham ra hoa Kim ham ra hoa

(cay ngay ngan) (cay ngay dai)

a.s do (660nm), ban ngay

-

P660 - P730.

a.s cudi do (730nm), dém

Ra hoa Ra hoa

(cay ngay dai) (cay ngay ngan)



a.s do (660nm), ban ngay

-

P660 = P730.

a.s cudi do (730nm), dém

N ga P730 = X Ra hoa (cay
DPém dai P66O P660 nhi¢u neay ngin)
P660 2> A

Ra hoa

(cay ngay
dai)
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Ung dung
+ Nhap ndi gidong cay trong:
- cac cay lay hat, cl, qua... thi quang chu ky phu hop
- cac cay lay than, la (rau an 14, day, mia, thudc 14a...):

quang chu ky khéng thuan loi > cang tot

« BO tri thoi vu trong, dac biét 1a cac cay man cam voi
gquang chu ky

PGS.TS. Pham Vin Hién



 Thwc hién quang gian doan:

Céy lay than, la: ngan ra hoa - khdng giam nang
suat, chat lwvong nébng san

Ngan hinh thanh ci & nhan gidng khoai tay = lay
cac canh non tré (ngan hinh thanh cu).

Lai gidong: bo va me khéng c6 quang chu ky pht hop
-> ra hoa cung mat luc.

PGS.TS. Pham Van Hién



Flowering
Once the bud opens, the parts of the flower begin to unfold.
They are arranged in whorls, or cycles. The whorl called the

corolla contains the petals, and two inner whorls contain the
fertile parts of the fiower—the androecium and gynoecium.

is.the name given to the
opening of the flower bud.

Pollination
The mechanism by
which flowaring

plants reproduce
invohves the dispersal
of pollen.

laaveg aré very
duided and participa
i photosymhasis.

THE AVERAGE SIZE
OF THE FLOWER

Animals, especially insects, help the —‘
plant disseminate its pofien after Nectarium Ovary
they enter the flower in search of
food. This is one of the main

mechanisms of pollination.

RUITT ———————————C

\ After fortilization b
It produces the ovary and Fl‘ult
male gametes. Bees approach flowers in adjacant tissues et
search of nectar and camy become the fruit e el
away grains of pollen that inside the fruit.
cling to their hars. Each seed can develop
anew seedling.

HIN QUA

" v
stigma R/
|\ i/

Ripe Fruit

The fruits scatter the seeds.
Field poppies have dry fruits
that open when they
mature. This facilitates the
dispersion of the seed by air.

THANH QUA

Seed
Each seed distributed by air,

water, or an animal can, under
the right environmental
conditions, germinate and
develop into a new seadling.

Something in Common

> When a soed encounters the right
..... conditions; it can bagin its ife cycle. Even
though every species of plant with fiowers hasits
own particular iife cycle, the varjous stages of the

" cycle represented here are typical of angiosperms
in general ¥



Sy ndy mam



..\Videos\Mung_bean_germination.ogv.480p.vp9.webm

Hat phan

Canh hoa Nhan

Num sinh duc

Hat phan nhuy Ong
Nhi hoa { phan nhuy | Nhan dinh 2 nhan
: 5 dud cuc (n
Chi nhi Bgu N"f‘j’ng c (n)
n r
Ty od Té bao
Pai hoa Tai phoéi trang (n)
DPé hoa N . Nhan dinh dudng
Nhan deh Lonoan  Tinh trung (n) thoai hoa
dudng
Bau nhyy _
Hop tur Nhan néi nhii (3n)

(2n)

. Noan Hoo it
Qua chin; cac phan Hoa sau khi (02?1)
cua hoa rung di thu tinh Cénh hoa héo

\ / Phoi phat trién
Qua phat trién
tir bau nhuy e Hat phat
trién tir noan

PGS.TS. Pham V6n5l7—li‘én



7.1. Sw thu tinh, thu phan

» Hat phan roi 1&n trén nim nhuy > ndy mam tao nén
ong phan.

« Diéu kién hat phan ndy mam va tao dng phan:

- D6 am (dich tiét ctia nim nhuy) va dé am khéng
Khi

- Céc chat dinh dudng va cac phytohormone
(auxin va gibberellin) (trong hat phan va dich tiét cua
num nhuy)

« Ong phan sinh trwdng, chui vao voi nhuy, kéo dai tan
noan - thu tinh xay ra.
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SU HINH THANH HAT  Heptin —3 2

Num nhuy 2
T Hat phin | — -
Nim nhuy by ki >
. @ Bao ; :.f
phén i
Nhi hoa {
Ch1
Voi nhuy : :
. Ong phan - j N
Hat phan " ! BQ NHUY
B nhuy Canh hoa - TRONG SUOT
|

THOI GIAN
THU TINH

Voi nhuy

3 dbi cau (n)

Tai phoi (n) V6 ngoai
L , A : :
4 mam Té bao ndi nhii Nodn , llf‘;:loirﬁigl
v6i 2 nhan cyc chin 1 Vo trong y

hoi mam 0i ta
Chdi Phoi tam
Tru dudi

5 T1i phoi
14 mam

Giao ttr duc (n)
R¢ mam Trutrén Té bao trimg (n) o
Can phoi

Khe hé L lamam  Giao diee (n) Nhan dinh dudng
bu nhuy Tryc mam : 2 tinh tring Gi4 no3n
£ Hai trg cau (n) i = Khe ho
PHAT TRIEN HAT TUI PHOI bau nhuy Dé hoa

(thu tinh di)

9 |
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7.2. Anh hwéng cua diéu kién ngoai canh
den sw thu tinh, thu phan

1) Nhiét d6 khong khi:
- toC thap (cay n& hoa gap rét)
- toC qua cao (gié khé nong)
2) Am dd khong khi:
 Anh hwéng truc tiép dén sy ndy mam cda hat phan.
« D6 Am qua cao, qua thap (mwa to, gdy nam bénh)

3) Gio, con trung (ong/cao su, nhan):
 Thu phan chéo nho gié
» Gi6 to = hat phan khé tiép xuc véi nim nhuy,

PGS.TS. Pham Vin Hién



7.3. Sw hinh thanh va sinh trieé'ng cua qua

Auxin, GA

Hoa thu : Phoi Bau nhuy 7
RN N ™ Y S

l « Ham lwong Auxin
GA

« Sw phén bd Auxin ,
GA theo cac huong
cua qua

Kich thuworce,

hinh dang
qua

Ung dung: tao qua khéng hat
Phun A,uxin, GA 1én hoa trwédc khi thu phan, thu tinh >
thay thé lwong Auxin, GA tdng hop trong phéi hat 6



*Qua khéng hat: duwoc hinh thanh khéng qua thu tinh
« X ly Auxin: hoa ca chua, bau bi, cam quyt...
GA3: nho, dwa hau > qué khéng hat hodc it hat hon.

* Qua khong hat trong tw nhién: chat lwong qua tang 1én (Qua
khéng hat, qua it hat hon)

- V& di truyén: Cac cay tam boi, I&ch bdi... s& khdng két hat.
- Tao gidng tam bédi: dwa hau tam bédi, cam, quyt tam béi...
Hién twong bat duc dwc hodc bat duc cai.

« Auxin trong bau hoa rat cao = qua

* Khong hoa hop gitra giao tr dwc va cai khi thu tinh > phoi
khong hinh thanh hoac phbi bi teo dan va thui di



7.4. Sw chin cua qua
1) Bién doéi hé hap:

« H6 hap bét phat (dinh = chin qud): cang manh >
chin cang nhanh.

e Chin cham e Chin nhanh
* Budi, dua, bi... e Chuoi, mit, du du, xoai, nhan, vai...

« HO hap bdt phat phu thudc:

Piéu kién thu hai: qua dwoc thu hai > hd hap bét
phat tang nhanh hon chwa thu hai

Nhiét do thap kim ham hé hap bét phat

PGS.TS. Pham Van Hién



2) Bién dbi hormone:

« Auxin/Ethylen = quyét dinh chin qua.
Qua xanh: Auxin cao va ethylen rat thap.
Qua chin: Auxin bi phan huy va ethylene cao.

« Sy tang etylen > kich thich manh hd hap bdt phat.

- Ethylen tang tinh tham mang té bao > gidi phong
cac enzym hé hap, phan giai = chin qua.

> e ché hé hap cla qua: bdo quan trong tui (PE)
polyethylene, trong kho lanh, s dung MH...



3) Bién dbi mau séc

 Qua xanh: diép luc cao, carotenoit thap = mau xanh
cua diép luc.

» Qua chin: diép luc bi phan hiy, carotenoit duoc tong
hop thém - mau sac cua carotenoit (vang, da cam,
do...)

» Qua trinh chin con xuat hién mét s6 sac to dich bao
- mau sac sac s& dac trwng cho trng loai qua.

e toC cao, I, manh kich thich bién ddi mau cda qua

PGS.TS. Pham Van Hién



4) Bién déi d6 mém

» Qua xanh rat cirng do cac té bao dinh két chat voi
nhau bang chat pectat canxi.

* Qua chin, pectat canxi bi enzyme pectinase phan
hay va cac té bao rdi rac.

Etylen cang cao + t°C cao - phan huy pectat Ca
nhanh = qua mém nhanh hon.

PGS.TS. Pham Van Hién



5) Bién dbi vé vi
* Qua xanh (chtra cac axit hiru co, tanin, alcaloit... )
- thwong co vi chua, chat, dang ...
* Qua chin c6 vi ngot do:
Cac axit hiru co, tanin, alcaloit... (cam, quyt,

khé...) = dworng don (sacaroza, fructoza...)

Tinh bét (chudi, du du, xoai, dwa hau...) >
duwdng =2 lvong dwdng don cang tang, qua cang ngot



6) Bién dbi huong

» Qua chin ¢ mui hwong rat dac trwng cho tirng
loai qua.

» La cac chat hivru co bay hoi (este, aldehyt,
ceton...) dwoc tong hop trong qua trinh chin.

> Xt ly chat kich thich sw chin: thap hwong, G mét
sO la c6 hwong (la xoan), xtr ly etylen hoac axetylen.

> X ly ethrel, ethyphone (chat san sinh etylen)

PGS.TS. Pham Van Hién



8. Sinh ly sw hoa gia cua thuwc vat
« Chét tw nhién cua cay la dinh cao cla sw hoa gia.
* Qua trinh hoa gia cua cay:

Hoa gia co quan
Hoa gia toan cay

PGS.TS. Pham Vc‘in6l9—|ién



8.1. Sw hoa gia cua co’ quan
- R& nhat & 1a

» Doi sOng cua I riéng ngan. La gia khong con kha
nang quang hop tot - thay thé bang la mo.

* Biéu hién sw hoa gia cua la

 Gidm, ngirng tbng hop, tdng manh phan giai cac
hop chat hiru co quan trong trong 14

- giam diép luc, protein, axit nucleic (RNA)... trong

la - |la vang va khé - rung.

« Suy thoai cac hoat ddng sinh ly: quang hop, hd hap,
hiéu quéa st dung nang lwong rat thap...

PGS.TS. Pham Vdn Hidn



- Can bang hormone Cytokinin/ABA bién doi theo thoi
gian.

- ABA tang I&n nhanh theo tudi |4 va max trudc
Khi la rung

- Cytokinin gidm nhanh theo tudi 14 va mirc dd
hoa gia.

- Ethylene dwoc tdng hop nhanh trong la gia >
hé tro hoa gia cla la.

* Sw hoa gia cua la tach roi cay

* Hoa gia nhanh hon do diép luc, protein, ARN clng bi
phan huy.

« Cytokinin giam nhanh va ABA tang Ién - gia nhanh.



* Piéu chinh sw hoa gia cla 1a

« Kim ham hoa gia:
Phun N va phan hiru co tww ba xac dong vat.

« Diéu chinh bang hormone:

X ly cytokinin cho la

Xt ly CCC, alar... lam la xanh lau hon.

Kich thich phat trién bd ré (tdng hop cytokinin)
g Bao ddm day du nwdc va phong trir sdu bénh hai
a.

« Xuc tién hod gia cla la: thuan loi cho thu hoach (cay
bong, dau twong...)
X ly chat tre ché sinh trwong (ethrel, MH)
Han ché cung cap chat dinh dwdng va nwoc



8.2. Swr hdéa gia cua toan cay

* MO phan sinh khong hoa gia.

nudi cay dinh sinh trwdng = cay chuyén lién
tuc - duy tri mé phan (khong gioi han).

« Trén cay, md phan sinh chju anh huwéng &c ché
cua cac co quan da phan hoa.

PGS.TS. Pham Vdn Hién



* Quan hé qitra cac co quan sinh san va co quan dinh dwdng

« Co quan sinh san va duv tri¥ la trung tam gay hoa gia

cay hang ndm = cay nhiéu ndm (néu mat kha nang ra
hoa - quang chu ky khéng thich hop)

» Khi hinh thanh co’ quan sinh san, co quan dinh dwdng
ngrng sinh trwvdng (cay 1 nam; cay nhiéu nam) do:

Co quan sinh san va dv trir: thu hut, tich IGy dinh
dudng

ABA/Cytokinin = quyét dinh héa gia.
Ré& gidm tong hop Cytokinin
Co quan sinh san va dv trir > ABA, Ethylene
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* Quan hé gitra cac co quan trén mat dat va duwdi mét
dat

Quan hé [ré&] — [than, 4] gidm dan theo dd tudi cay:

« La khéng cung cap du dinh dwéng, hormone sinh
trwdng (Auxin, GA, vitamin...) cho ré

« Ré& khdng cung cap di nwdc, chat khoang va
cytokinin (hocmon hoa tré) cho co quan trén mat
dat = hinh thanh cac chéi méi (sw hoa tré) b
nglrng hoan toan, hoat déng sinh ly giam

PGS.TS. Pham Vn Hidn



8.3. Ban chat di truyén cua sw hoa gia
 Hoa gia xay ra lién tuc, nhanh nhat Ia khi hinh
thanh co quan sinh san va dw trir.

 Suw hoa gia clia cay dwoc ma hoa (1ap trinh san)
trong DNA (gen).

» Qua trinh hoa gia la qua trinh thyc hién dan dan
chwong trinh di truyén da dwoc ma hoa san.

 Theo co ché hoat hod phan hoa gen

Céac gen lién quan hoa gia dan dwoc hoat hoa

Céc gen lién quan hoa tré dan bi kim ham va
ngwng hoat dong. 76



« Chat diéu hoa sinh trwdng la cac chat hoat hoa hoac
Lrc ché gen.

Auxin, cytokinin, GA: hoat hoa gen hoa tré (hoat
hoa enzyme tbng hop)

ABA ¢ ché gen hoa tré, hoat héa gen hoa gia
(hoat héa enzyme phan giai: amylase, protease, lipase,
nuclease...)

PGS.TS. Pham Vdn Hidn



8.4. Diéu chinh qua trinh hoa gia ?

Pang Trong: Don séat goc

Hong Mo: Ethylen héa gia, kiém ham bang Au, GA.
N thuc day tré héa + H,0O

Hoang Tan: Bién ddi gen tao tré hoa.
Ngoc Hién: Ghép cay dé tré hoa
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8.4. Diéu chinh qua trinh hoa gia

1) St dung chét diéu hoa sinh truéng
* Kim ham hoa gia:
- GA3: rau ho Thap tw (Brassicaceae): Bap cai, su

hao...

- Auxin, GA: qua chin cham, kéo dai thoi gian thu
hoach (cam, chanh, nho...)

- SADH, CCC: kéo dai thei gian ton tai ctia nam, kéo
dai thdi gian st dung hoa cat canh ...

« Tang nhanh sw hoa gia (nhanh thu hoach):

- Ethrel, MH...: dau twong, bong...
- Ethrel: chin nhanh cua qua,
chin nhanh cua la thudc I4. ..
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2) Bién phap ky thuat

* Phan bon:
phan N: kéo dai sinh trwdng Cl:Ja co quan dinh
dwdng, lam cham ra hoa, keo dai tudi tho cua cac cay
trong.
VOi (Ca): lam cay chdong gia hon
 Nwoc:
Gap han: cay trong chong gia va ra hoa sém hon.
Han ché nwdc: han ché sinh trUj(’yng cua cac co’
guan dinh dwdng trong giai doan nhat dinh.
Pao ranh ha mwc nwdc ngam
Dwng niléng che mwa tao khé han cho bd ré = ra
qua trai vu
PGS.TS. Pham Van Hién



« Diéu chinh sw phat trién cla bd ré:
Cat bot ré: cay ngleng sinh trwdng = ra hoa

» Bién phap dao quat: dao cay quat Ién khéi dat, cat
bot ré va dé moét hai hdm réi dat xudng hd ¢l = phéan
hoa hoa tap trung.

» Bién phap khoanh vé: cat dinh dwéng, phytohormone
xuong ré va cytokinin t&r ré Ién cac bo phan trén mét
dat - hoa gia va ra hoa.
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9. Sw rung cua co’ quan

9.1. Swrung la va qua

 Rung la mot quy luat ¢ tinh chat thich nghi tw
nhién cua cay.

» Rung qua sinh ly (qua non): do qua dau qua nhiéu
so v&i kha nang cung cap dinh dwéng va
phytohormone cua cay.

 Rung la va qua do hinh thanh tang roi & goc
cudng la va cudng qua.

PGS.TS. Pham Vin Hién



« Tang roi: l&p té bao nhu Ny
mé déC blét . chinh

Té bao bé, tron, chat nguyén
sinh ddc, khéng hoé gé, ban,
thiéu yéu tb soi trong hé
théng dan...

- vlng té bao nay yéu hon
cac vung khac.

/ ()
e ”
/ ﬁ:‘ﬁ‘g‘#&
2 TR AR
’ Ui
L e
L

Hinh 7. 20. Tang roi cuéng la, cuong qua

- Enzyme pectinase tdng manh trong ving tang roi
- phan huy pectin
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9.2. Cén bang hocmon cua sw rung: Auxin/ABA + Ethylene.

« L& xanh: tdng hop Auxin = ngén cén tao tang roi.

« L4 gia: khdng con Auxin, tdng hop ABA va ethylene >
kich thich tang roi

« Trong qua: Auxin duoc tao nén trong phdi hat

9.3. Ngoai canh cam wng sw rung: gap stress
toC qua cao hodc qua thap
han hoac ung,
sau bénh,

> Han ché sw rung: ddm bdo di nwdc, dinh dwdng, bo tri
thot vu thich hop ...
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9.4 Piéu chinh sw rung

« Kim ham suw rung:
Xt ly Auxin cho qua non va la + du nwéc va dinh dwéng
cho cay.

e Xuc tién su rung:
XU ly cac chat trc ché sinh trwdng, chat gay rung la.

Phun ethrel, natri clorat, ammoni citrat... phun |én
la tride khi thu hoach - rung bé 14, khéng rung qua
(dau twong, bong...)
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10. Trang thai ngu nghi cua thuwc vat
« S ngu nghi la phan &ng thich nghi cua cay

 CO thé tré thanh mot dac tinh di truyén cla loai.
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« Sinh trvdng cua thwe vat bac cao luén chiju tac dong
theo mua ro rét.

Cay lau nam: c6 mua sinh trdng nhanh, co
mua sinh triedng cham, cé thoi gian ngrng sinh
trwdng (ngl nghi). Vi du canh ca phé

Cay hang nam: khi chét, hat, cd, can hanh van
song (ngu ngh).

» Khi ngu nghi: giam manh trao dbi chat, sinh ly >
ngtrng sinh tredng. ABA tang.

- Cay 6n doi; mua dong rung la - ngu déng - mua
xuan bat dau sinh trwdng lai.
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* Nguyén nhan néi tai (ngu
nghi ndi sinh)

 Phai trai qua 1 th&i gian
ngu nghi = mdai sinh
tredng

* Phan rng thich nghi co
tinh lich s (dac tinh di
truyén cua giong)

- Diéu kién ngoai canh bat
[o]

 Phan tng thich nghi dé
ton tai (t&ng kha néng
chdng chiu)

Phan biét: tao diéu kién thuan loi cho hat ndy mam
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10.1. Nguyén nhan ngu nghi sau

1) Sw cén bang hocmon: GA/ABA

AND —x— ARN.

!

ABA

Protein enzym Nay mam

2) C4u tao cua Iop vé hat, vé cu

« Bén virng vé co hoc, day, ctrng (Mac ca, cao su)
« Khéng tham nwéce, tham khi (O,)> khéng trao dbi chat
V& day, clng: hat tdo, dao, man, trau, sé...

V& cl khoai tdy cau tao bang ban khong thé tham
nwoc, tham khi...

> can mét thoi gian dé tinh tham tang 18n = ndy mam. «



3) Phéi hat chwa chin vé sinh ly

« Chin hinh thai: 1a chin cta vé qua, hat duwoc biéu
hién bang mau sac, dd0 mém, hwong vi...

» Chin sinh ly: phéi hat hoan thanh tat c& cac bién ddi
chat dé co thé tao ra mot co thé méi

» Sw chin hinh thai thwong két thuc trwdc chin sinh ly
- sau thu hoach, qua thinh chin sinh ly van tiép tuc
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10.2. Diéu chinh trang thai ngu nghi

1) Pha nqu:

* Bién phap co gidi: vo hat cirng
cha xat cho mong vo
ghé& nhe cho nt vd (khdng thuwong tdn phéi hat)
ngam trong acid cho mong vo ngoai
xay xat |&op vé ban bén ngoai ct (khoai tay)

> rat dé gay thuwong tén, dé dang cho nam bé&nh xam
nhap.
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« T&ng tinh tham cho hat:

+ Bién phap xép I&p: xép mét I6p hat, mét Iép cat am
sau mét thoi gian 2 tang tinh tham—-> hat nay mam

thwdng ap dung cho hat cay 6n d&i co vo clrng
(hat dao, hat man...)

+ St dung hoa chéat
acid nitric: hat cao su, hoa héng truwdc khi gieo
thioure: |&p vo cu khoai tay
chat khi xéng hoi (H,S, etylen clohydrin, CCl4...)
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. S dung chat kich thich sinh trwéng: GA; dé tang ty
& GA/ABA

X0 ly nhiét do thap: ham lwong GA tang 1én va ABA
giam di.

cl gidng hanh tdi, loa kén, lay on... trong mét
th&i gian nhat dinh > nay mam ngay khi tréng, cay
sinh trwdng rat tot, rut ngan thoi gian sinh trivdong.



2) Kéo dai thoi ky ngu nghi:

« Ngu nghi Ia trang thai bao quén tot nhat, it hao hut
nhat.

* Phun chat &rc ché ndy mam: MH (malein hydrazit),
MENA (metyl este cua a-NAA)... tredc hoac sau khi
thu hoach

- bao quan cu khoai tay, hanh toi...

+ Bdo quan & nhiét do thap trong td lanh va trong kho
lanh.
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