3. Sw sinh trwgng va phan hoa # bao
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Tébao gbc Tébao Té péo Té bao di
(me) con  chuan bi phan hda
phan hoa

Phat trién té bao

Sinh trudng té bao

(Phan hoa chuic nang)

Phan chia t€ bao -




3.1. Giai doan phan chia ¢ bao

» Phan chia té bao xay ra trong cac mo phan sinh. C6 3
loa1 mO phan sinh trong cay:

(1) M phan sinh dink: nam tan cing cta than, canh, ré
—> tang trudng chicu dai, chiéu cao.

(2) M6 phan sinh 16ng: nam & giita cac dot cay hoa thao
—> kéo dai dot cay hoa thao, tang chiéu cao.

(3) M0 phan sinh fwong tang: nim & giita gd va libe >
mo libe (bén ngoai) va go (bén trong)-> ting trudng
duong kinh than, canh, ré.



* Piéu kién can thiét cho phan chia ¢ bdo: diéu kién
ngoai canh (nudc va t°C).

» M0 phan sinh bdo hoa nuéc la diéu kién toi uu cho
su phan chia té bao.

» 1°C t6i wu 20-25°C. Néu gip han va rét = tGrc ché
phan chia té bao



3.2. Giai doan dan #é bao
 Sinh trrong cua co quan va toan cay phu thudc vao su dan

cua té bao.

« Hinh thanh khong bao = p tham thau = té bao hit nudc
—> suc truong =2 luc dan té bao

« Ting nhanh kich thudc té bao: do dan thanh té bao va tang
V khong bao va kho1 lwong chat nguyén sinh.

» Khi té bao nging dan = kich thudc té bao va cua co quan
on dinh.



* Diéu kién can cho sw dan #é bao:

» Dicu kién ndi tai: Auxin (dan theo chiéu ngang) va GA (dan
theo chiéu doc)

Thiéu GA > cay bi lun
Thiéu IAA > cdy vuon cao nhiéu.

« Can CAc chat cau tao nén té bao (cellulose, pectin, protein,
acid nucleic, lipit...)
« Piéukién ngoai canh:
Nuéc = ting stc truong nude (P) > day 1én thanh té bao

Nhiét do va chat dinh dudng



Hinh 7.14. So do vé cac giai doan sinh truong cua té bao

a. Giai doan phdn chia  b. Giai doan dan




Diéu chinh pha dan ¢é bao

« Kich thich dan té bao: khi cay sinh truéng kém
Tudi nude day du
Bon phan (dac biét la N)
Auxin va GA

» Ut ché dan té bao: kim ham sinh truong khong can thiét
ctia cay (nguy co bi d6 16p):

Tao kho han trong thoi gian té bao tap trung dan.

Nhom retardant (CCC)



3.3. Sw phan hoa, phdn phan

Su phan hoa té bao

Té bao dong nhat Té bao

(ttr gial doan sinh trudong) mo chuyén hoa

Su phan phan hod té bao

Phén chia té bao,
tao t€ bao maoi

Té bao md chuyén hoé

« Tinh toan ning cta té bao (co sé nudi cay mo)



3.3.2. Nudi cay mo té bao thurc vit
(NUOI cay Invitro)

» Dua trén tinh toan ning cia té bao, tai sinh cay tu 1 te
bao hay 1 mau mo.

* Piéu kién can thiét:
« V0 tring: quyét dinh sy thanh cong
* Phong thi nghiém nudi cay mo

* MB@i truong nudi cay phu hop: MS (Murashige Skoog),
Anderson (cay than g0 nho) Gamborg (té bao tran),
CHU (bao phan)



Quy trinh nudi cdy mé

 Tuy theo timg loai cay, thuong 1a choi

IR o Khir tring mau, dua vao méi truong nudi cay
khoi dau

« Chuyén mau vao moi truong nhan nhanh
(cytokinin cao hon) = nhiéu choi

« Téch riéng choi cho vao mai trudng tao ré (Auxin
cao hon)

LR« M3i choi khi ra r& > cay hoan chinh

hoan chinh

« Huan luyén cay dan thich nghi voi mdi truong
(nha Iudi)
* Chuyén cay song sot ra luong trong dé cham soc

Dua ra dat
trong

| U W e




Ung dung nudi cdy in vitro

« Nhan giéng v tinh: cac giong cdy trong quy hiém, cé gia
tr1 Kinh té cao hoac khong thé nhan bang cac phuong phap
khac...

« Lam sach bénh dé phuc trang giong: nudi cay md phan
sinh, phuong phap vi ghép dinh sinh trudng trong ong
nghiém

e Chon giéng chiu han, chiu man, chiu bénh...



» Tao giong:

Nudi cay hat phan hoic nodn chua qua thu tinh 2>
cay don boi (1n) = nhi boi (d6ng hop tir tuyét doi chi
sau 1 thé hé.

Nudl cay té bao tran va dung hop cac té bao tran >
hop tir bang lai vO tinh gitra hai té bao tran (lai soma), tai
sinh cay > cay lai c6 dic tinh ctia b6 va me

e Nhiéu linh vuc nghién ctru nhu vé di truyén, sinh 1y, hod
sinh, duoc hoc...



4. Sw twong quan sinh truwong trong cay

» Hai tdc nhan do6i khang vé sinh Iy: tac nhan kich thich
va tac nhan trc che.

Cac tac nhan kich thich bat nguon tir hé thong ré,
cac la non, choi non, la mam mau xanh.

CAc tac nhan trc ché bat nguon tir C4c co quan dang
hoa gia nhu cac la gia, cac co quan sinh san va co quan
du trir.



4.1. Twong quan kich thich - Twong quan
giira ré va than 1a
* B0 phan nay sinh truéng s€ kich thich b phan khac sinh
trudng theo.
Hé thong ré sinh trudng tot thi s& Kich thich than 14 sinh

truédng manh va nguoc lai.

* Nguyén nhan gay nén twong quan kich thich:

* Dinh dudng:

Nudc, chat
khoang

[t 1€]




4.2. Twong quan irc ché
« B0 phan nay sinh truong sé te ché su sinh trudng cia
cac bo phan khac.
sinh truéng choi ngon tre ché cac choi bén

trc ché 1an nhau gitta cac co quan dinh dudng va co
guan sinh san

Mudn choi bén sinh

truong, han hé Cat cho1 ngon (pha

chiéu cao cay

bo uu thé ngon)




e Cho nhiéu chdi non hon, lam tré
X .. X cay hon
Pon sat goc 4

e Cham thu hoach

e Cho it choi non hon

Dot phdt gan

ngon « Nhanh thu hoach

- Don sat goc + ghép cai tao cac

Je - 10n
Pon cai tao SIONS

« Khong can pha bo dé trong méi



Chai ngon

Xytokinin

Chgkbén

Hinh 7.15. Hién tuong uu thé ngon ¢ ciy ho diu nay mam
a. Uu thé ngon trén cay nguyén ven:;
b. Cat chdi ngon, choéi bén sinh truéng

Cy, Co. Xu ly IAA ngoai sinh tuong tu nhu chdi ngon
nguyén ven: IAA (rc ché choi nach .

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



* Nquyén nhan:

« Ut tién dinh dudng cho sinh trudng, thiéu dinh dudng
cho bo phan con lai

e Hormone:

_Auxin (& choi ngon), GA (14 non), cytokinin (r€) -
urc ché ra hoa.

~ ABA, Ethylene (co quan sinh san va du trit) = (rc
ché sinh trudéng co quan dinh dudng.

- Cay thu hoach than 14 (rau, mia, thuoc la...)
Cay thu hoach hat, cu



seed. SUNAY MAM CUA HAT

PIOLUSYIUIESIS. 1L LUS DEgATS L0 manulaciure
its own nutrients to replace those provided by

eproductio
R conquest ¢ Liic Leecl 1
plant with protective waIIs The embryo IS accompanled I)y tissues that provide
enough nutrients for it to begin to develop. Optimal temperature and an appropriate
quantity of water and air are the factors that stimulate the seed to awaken to a marvelous
cycle of development and growth that will culminate in the generation of new seeds. ®

Awakening of the Seed

Seeds, such as those of the field, or com, poppy
(Papaver rhoeas), leave their latent stage when they
hydrate and receive enough light and air. Their
protective coverings open and the embryo grows thanks
to the energy provided by its cotyledons, or seed leaves.

Tropism

Because of gravity, amyloplasts are
always located in the lower part of
cells. They produce a stimulus that
encourages the root to grow toward
the earth, a process called geotropism.

Gibberellins
* are plant hormones that, during the firststagesof
germination following water absorption, are distributed
through the endosperm. Thejr presence promotes the
production of enzymes that hydrolyze starches, lipids, and
proteins to turn them into sugars, fatty acids, and amino acids,
respectively. These substances provide nutrition to the embryo
and later to the seedling.

Cell multiptication allows
the stem to grow.

Autum:

THE TIME OF THE
YEAR IN WHICH THE
SEED OF PAPAVER
[RHOEAS GERMINATES

Light stimulates
the multiplication
of cells in the apex
of the stem.

The cotyledon is
carried by the
vertical growth of
the stem.

Cotyledons can
remain under the
soil or, as in this
case, grow above
the ground.

The first part of the
stem that emerges
and develops in the
young plant

Internal and extermnal  § ’E

changes stimulate
the apical bud to
develop a flower.
LONUIIUEG Grow LT Wil fead 10 Uie iommauorn of an
adult plant, which will develop its own reproductive
structures.
Characteristic of The upper leaves
the vegetative have no petiole.

apex cells J.,.-"“"\‘

Production of the
Flower's Parts ¥
The apical bud begins to produce
fertile flower structures 1
(gynoecium and androecium) and & ¥

sterile structures (petals and
sepals). The flower bud forms.

The stem carries water
and minerals from the
100t to the leaves, while
taking manufactured
substances in the
opposite direction.

SECONDARY
ROOTS

THE FIRST 20 DAYS OF A FIELD POPPY

20 inches N\

4 2V inc
. @2en (aamﬂ (lzcm)4 o gt (_VDO (‘ln) ;
. THETYPICAL HEIGHT OF AN

ADULT FIELD POPPY PLANT



5. Sw ndy mam ciia hat

e Hat 12-14% d6 am: trang thai ngt nghi, khdng ndy mam.

« Khi hat tiép xic véi nuéc = hit nude = truong 1én va
bat dau phat dong sinh trudng ro1 ndy mam.

Hathat  Trao doi -I:'.”t hicu
? : (AS, t°, hoa

(s ”];g;"?f Ité'lnh chdt trong dat)

mér) kich thich nay

mam




5.1. Bién déi hod sinh

 tang dot ngot hoat dong thuy phan xay ra trong
hat.

e Chat du trix trong hat: tinh bot, protein, lipit...
- duong don, axit amin, axit béo... phuc vu
cho sy nay mam.

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



5.2. Bién déi sinh Iy

* Bién doi ho hdp

« khi hat hat nuéc = hoat tinh cua cac enzym ho hap
tang lén manh - |, cua hat tdng I1én rat nhanh = cung
cap ATP

* Bién doi cAn bang hocmon

» Trong qud trinh nay mam: ty 16 GA/ABA cao

» Xu ly GA; hoac xur ly lanh cho hat = gidm ham lugng
ABA va tang ham luong GA trong phoi hat.



5.3. Anh hwéng ciia diéu kién ngoai cinh
den sw nay mam
1) Nhiét do

« t°Ctdiwu 25 - 28°C (cay on dé6i),
30 - 35°C (cay nhiét d6i).

« t°Cmax 35-37°C (bn dé1i),
37 - 40°C (nhiét doi).

* Anh huong toc d6 phan tmg hoa hoc, hd hap (trong hat),
sinh trudng (khi hinh thanh cay)



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

Nhiét d¢ (°C)

Loai thuc vat Cuc tiéu Téi vu Cuc dai
(minimum) (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
bau Ha Lan (Pisum satuvum) 1-2 30 35
Cu cai duong (Brassica napus) -2 30 40
Hudng duong (Helianthus annuus) 8-9 28 35
Dua hau (Citrullus vulgaris) 12-14 35 40
13- 14 28 32 -35

Thuoéc 1a (Nicotinana tabacum)

Bong (Gossypium) 12 - 26 37-44 44 - 50

Hat nay mam & t°C thap = tot cho sinh truong va phat
trién cua thé hé sau (cay trai qua giai doan xuan hoa).

Bao quan hat giong va ct giong trong kho lanh



2. Anh sang

(A) Bip trong co anh sang (8) Bip tréng trong toi (©) Dau trong c6 &nh'sdng  (p) Pau trdng trong tbi

Cay con bap va dau trong cd &nh sang va trong toi.
Triéu ching Ua vang ¢ bap (mot 14 mam) bao gdm khdng c6 mau xanh, kich thuéc 14
giam, 14 khéng bung ra va kéo dai bao la mam.

O dau (2 14 mam), triéu chimg Ga vang gom khong c6 mau xanh, giam kich thudc 14,
kéo dai tru dudi la mam va duy tri hinh dang dinh than c6 moc cau (M. B. Wilkins)



2) Luwong nuwoc trong hat

+ P6 am hat 10-14% - ngu nghi.

» Hat hit nuéc 50-70% - bat dau ndy mam.

3) Lugng oxi trong khi quyén

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

+ Nudc am (3501, 2 lanh) vau am - t°C t6i vu cho nay mam.

+ Pdo hat khi u (du oxi, giai phong CO,)

+ Th&o nudc va pha vang khi mua (cung cap oxi)



66 RARE AND USEFUL PLANTS

Inflorescences

:I: nflorescences consist of cl

T : N\ N\
hey can be simple or con
the main axis in the axil of
inflorescence is born in the axil
prophylls. Simple inflorescences o

corymbs, and heads. Complex it
double spikes, and double umbels. ®

2 daisy is a composite flower. As with the
iflower, what appears to be a single flower is,
in fact, an inflorescence called a head. The head

DISK FLORETS contains a large number of individual flowers,
Tubular and which are attached to a base called a receptacle.
hermaphroditic . modified
B e
!
Types of Inflorescences Sunflower sobd  Foweswith  Inoaa
i
I Most inflorescences correspond to branching in which Its inflorescence is a head Stigma AnthersReadyto  Immature Flower
Rl the axis grows in an indeterminate manner, and the made of two types of flowers: { Release Pollen
flowers open in order from the base of the acis toward the peripheral florets, which are Sty i—‘—,| l_l_\
apical meristem. There are also determinate inflorescences in rayed and unisexual, and disk Il W \' Follen —:’Q Anther—
which the end of the axis bears the first flower, and flowers florets, which are tubular and v | | d | ’(‘ Tubular
farthest from it open last. hermaphroditic. \ \ / Corolla
| \
0 |fes I oo Novary
s 4 \ W ovary Coroll
o b N y e QQew0 0 STIGMA
ry p =2 Y
ol R S =
o %
Ve OQ | / k Al fiowers are modiified leaves with bright colors
i 4 g STYLE and attractive forms that cany out avery
specific function: attracting pollinators.

The flowers develop on The flowers form The flowers sit The pedicels
short stalks, called directly from the on a broad, are of varying
pedicels, along an stem instead of shortened axis. lengths. 2 O OO O
unbranched axis. from pedicels. POLLEN ’

THE NUMBER OF
COMPLEX PLANT
SPECIES THAT EXIST
IN THE WORLD

PERIPHERAL FLORETS

Rayed and unisexual N

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

o
\gfk'
PERIPHERAL
o O rorers
Nd

FLAT LEAVES
Broad, oval opposed

serrated, and rough to
the touch; asperous

DISK

EPIDERMIS FLORETS

The flower stalks are It features a spike
branched. with a fleshy axis and
dioecious flowers.

MEDULLA

PERIPHERAL

1 9 fee t FLORETS
(6m)

This form is more 1S THE MAXIMUM HEIGHT OF
common than the ‘SUNFLOWERS. THEIR AVERAGE
simple umbel. HEIGHT IS 10 FEET (3 M).




6. S hinh thanh hoa

» Hinh thanh hoa: danh dau giai doan sinh trudng sinh thuc

* C0 3 giai doan hinh thanh hoa:

Sinh
trueong
hoa va

phan hoa
gidi tinh

© Veuto cam One: diéu kién ngoai canh (nhiét dd va AS)



.—-—"Tl__iﬁ‘--_

\ l Phat trién hoa
Cam ung ra M® phan sinh
hoa khi nhan —_— Hinh thanh —_— o an s
dwoc cac tinhiéu  Quang mam hoa Hormones ? ngor;rfral ;P a
o ' - su thay doi
Lnlle) 053 chuky hinh thai

Sinh trudong sinh dudng

M6 hinh ra hoa (don gian héa) é dinh ngon (cac té bao ciia md phan
sinh sinh treéng dwoc mo hinh phat trién méi.



(A)

Cay trwong

thanh (con non)

Céc giai doan sinh truéng
m Caycon
B Truong thanh (sp)
[0 Sinh san
© Rahoa

-«

7

Céac qua trinh
can thiét & mdi
giai doan sinh
truong

—>

\%\x\%\g '

Thoi gian giai doan cay con ¢ mot so loai cay gb

. Thoi gian giai
Loal doan cay 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.

M6 hinh t6 hop phét trién chdi & bap.
- Céc giai doan sinh truong dién ra chong lén
nhau theo tuan tu: (1) cay con, (2) cay truéng
thanh (sinh dudng), (3) sinh san, hién thi cung
vo1 truc chinh va cac nhanh.
- Pudng thang (mau den) thé hién cac qua trinh
can phai c0 trong suot cac giai doan phat trién.
- Mbi giai doan c6 thé bi cac “chuong trinh” phat
trién don 1é qui dinh, véi cac giai doan trung gian
xay ra khi cac “chuong trinh” chong lan nhau.



6.1. Sw cam wrng hinh thanh hoa boi nhiét do
(S xuan hod)

« Su xuan hoé: trai qua thoi gian nhiét do thap méi ra hoa &
mot soO thuc vat (cay hai nam: su hao, bap cai...)
LUa mi mua dong (gieo hat trudc mua dong)

« “xuan hod”: xir Iy nhiét do thap = ra hoa

* t°C thap (< t°C xuan héa) la diéu kién bat budc: cu cai
duong, rau can tay, bap cai, su hao...)

* t°C thap (c6 thé > t°C xuan hoa) 1a khong bat budc: 1Ga mi
mua dong, lla mach, dau Ha Lan, xa lach, cu cai do...



* Co quan cam thu nhiét do thap: dinh sinh truéng ngon

e Nhiét do xuan hoa 0°C - 15°C.
cay Oon doi < cay nhiét dou.

» Néu nhiét d6 cang thap thi thoi gian tiép xuc cang ngan
va nguoc lai.
* Giai doan man cam nhiét &6 xuan hoa

« Pa s6 cay lay hat (hoa thao): lic nay mam va co thé
trong giai doan bao quan hat.
 (Cac cay khac: thoi ky sinh trudng dinh dudng nao do;
thoi ky trai 14 bang & cay bap cai



i . i Xuén hoa
* Phan xuan hoa A P S— A

A — B
Phan xuan hoda

« Thoi gian tc dong phai lién tuc trong thoi gian nhat
dinh (tuy theo giong).

» Néu thoi ky xuan hod chua két thic, tac dong cua nhiét
do cao sé lam mat tac dung cua xuan hoa, cay khong ra
hoa.



Bdn chét ciia Xuan hoa

Chu’a biét rd
°*° . Van chuyén
°Q °. o Vernalln dén ca}é
Nhiét do o DPinh sinh Phan hoa
dinh sinh
thap truéng (chat xuan n qu mam hoa
. . . hoa) trurong cua

canh

« Xu ly GA3 (mdt s6 cay hai nim: bap cai, can tay, cu cai
duong...) = nhiét 3o xuan hoa

> Xu Iy t°C thap:  cay l0a mi mua dong = 1Ga mi moa xuan,
cay 2 nam - cay 1 nam.

- Xu ly hodc béo quan hat, ct giong o t°C thap:

Rat ngan tho1 glan sinh trudng, ra hoa nhanh, tang nang
suat va pham chat thu hoach.



6.2. Swr cam wng ra hoa bgi anh sang
(Quang chu ky)

* Quang chu ky

« Nhiéu qua trinh sinh truong chiu tac dong cua quang chu ky: su ra
hoa, su hinh thanh cu, su ngt nghi, su rung 14 mua dong. ..

* Hiéu ung quang chu ky

Quang chu ky: chi can tac dong mot khodng thoi gian nhat dinh
trong mot giai doan nao do cua cay.

« S6 quang chu ky cam g cang it thi cy cang man cam véi
quang chu ky.
dau tuong Biloxi: chi can 1-2 quang chu ky ngay ngan - ra
hoa



Phan loai thwrc vit theo phdn wng quang chu ky

dém dal

 Ra hoa khi
thoi gian
chiéu sang <
nguong gidi
han

e Thudc 14, 10a,
ké, day,
cuc...

dém ngan

 Ra hoa khi
thoi gian
chiéu sang >
ngudng gidi
han

» Cay xuat xtr
on dé1: mi,
mach, cu cai
duong, bap

cai, Su hao...

» Khong yéu
cau quang
chu ky

« Ra hoa khi
dat murc sinh
troeong nhat
dinh

e Ca chua,...



(A) Anh hwéng ciia quang chu ky Ién cay ngay dai va cay ngay ngan

- Anh
sang
24 |\ R I | Thoi 24 | | I I S L
h T~ gian i Pha
cuc trong VO~
Lde sang ban
dém

I Bong
toi

Cay ngay ngin ~ Caynga

y dai _
Cay ngay ngan (dém dai) ra hoa khi do dai Cay ngay dai (dém ngan) ra hoa néu do dai
dém vuot qua thoi gian toi cuc trong. Su dém ngan hon thoi gian tdi cuc trong. O
gian doan thoi gian toi (chiéu sang trong nhiéu loai cay ngay dai, viéc rdt ngan thoi

thoi gian ngan) ngin can ra hoa gian ban dém (chiéu sang) thic day ra hoa



Gd ra hoa e
Gd sinh duéng =

5+ ,
Cay gia nhat
(6-7 1a) ra

Al hoa sau 1 chu

ky ngay dai

\

Cay non hon
(4-518) ra

hoa sau 2 chu
ky ngay dai .

Do dai 1a nhon (mm)

ay non nhat
(2-318) ra
hoa sau 4 chu \

: . —

| | | |
0 1 2 3 4

S6 chu ky ngay dai
Anh hwéng ciia d§ tudi cay 1én s6 chu ky ngay dai thac day ra hoa & cay
ngay dai (c¢6 long vue Lolium temulentum).
Chu &y ngay dai bao gom 8 h &nh sang, sau dé 16 h sang cwong dé thap. Cay
lon hon can chu ky anh sang it hon dé ra hoa.




» Thuc chat, @6 dai ngay = dinh luong (s6 luong hoa va
Kich thudc hoa), khong anh huéng dén su ra hoa.

* Quang gian doan: ngat quang bong toi ban dém vai cay
ngay ngan - mat hiéu trng quang chu ky (chia dém dai
thanh 2 dém ngan) = khdng ra hoa

Pha su ra hoa khéng c6 loi cua mia: ban phao sang
Vao gitta dém

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



* Co quan cam thu quang chu ky: |a.

4

Chi can mot s6 14 hodc canh nhan quang chu ky cam tng

Naay dai

Ngay ngan
XU ly ngay
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 k¥ ngay ngan ciing ra hoa

b. Ghép 6 cdy Xanthium lién tiép, mét canh dé trong ngay ngan con 5 canh trong ngay
dai, tat ca déu ra hoa



Bin chat ciia quang chu ky

1) Hoc thuyét_hormone ra hoa:

3 -

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 tong hop khi
ngay dai)
- bo sung GA trong diéu kién ngay ngan = ra hoa



2) Hoc thuyét phytochrome:

* Phytochrome: sic to thuc vat ¢ kha nang diéu chinh
nhi¢u qua trinh phat trién cta cay trong do6 co qua trinh ra
hoa

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

Kim ham ra hoa Kim ham ra hoa

(cay ngay dai)

(G gy g a.s do (660nm), ban ngay

-

P660 - P730.

a.s cudi do (730nm), dém

Ra hoa Ra hoa

(cay ngay dai) (cay ngay ngan)



DPém dai

a.s do (660nm), ban ngay

-

P660 - P730.
a.s cuodi do (730nm), dém

Ra hoa
(cay ngay ngan)

P730 > P660 P660 nhiéu

: Ra h
P660 > P730 Ml P730 nhidu S0E

(cay ngay dai)




Ung dung
» Nhép ndi giong cay trong:
cac cay lay hat, ct, qua... thi quang chu ky phu hop
cac cay lay than, 14 (rau n |4, day, mia, thuoc I4...):

quang chu ky khéng thuén lgi = cang tot

« BO tri thoi vu trong, dic biét 1a cac cAy man cam véi quang
chu ky



* Thuc hién quang gian doan:
Cay lay than, 1a: ngan ra hoa > khong giam ning

suat, chat luong nONQ san

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

Lai gidng: bo va me khdng cé quang chu ky phu
hop = ra hoa cung mot luc



FRUIT —0

Flowering N \! il Fruit

Once the bud opens, the parts of the flower begin to unfold. male gametes. Bees approach flowers in adjacent tissues

They are arranged in whorls, or cycles. The whorl called the search of nectar and cany become the fruit. The seeds develop

corolla contains the petals, and two inner whorls contain the away grains of pollen that inside the fruit. e
fertile parts of the flower—the androecium and gynoecium. cling to their hairs. ) EJ:;NWSQSGCI;"ZGW“W

ANTHESIS 4

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

Pollination

The mecharism by Ripe Fruit

V\;h;ll ﬂapvr:e‘;:ng The fruits scatter the seeds.

plants reproduce Field poppies have dry fruits

involves the dispersal that oD:op:when meg;y

of pollen. mature. This facilitates the
dispersion of the seed by air.

The Iéaves a}e very
divided and participa
in photosynthesis.

THE AVERAGE SIZE
OF THE FLOWER

Seed

Each seed distributed by air,
water, or an animal can, under
the right environmental
conditions, germinate and
develop into a new seedling.

l |— Stigma

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

mechanisms of pollination.

Sométhing in Common

.’. When a seed encounters the right

¥ conditions, it can begin its life cycle. Even ,
though every species of plant with flowers hasits
own particular ife cycle, the varjous stages of the

cycle represented here are typical of angiosperms
in general.



Hat phin

Canh hoa Nhan

) NUm sinh duc
Hat phan nhuy Ong
Bao VOi phan
Nhi hoa { phén nhuy | Nhan dinh 2 nhan
. A dud cuc (n
Chi nhi B;lu Ni‘;ﬁg re (n)
e Té bao
Pai hoa Ti phoi trimg ()

Noan

o N Nhan dinh dudn
Nhén dinh Lonodn  Tinh tring (n) y

N thoai hoa
dudng
Bau nhuy -
Hop tu Nhan noi nhii (3n)
(2n)
5 h' . RA h/‘\ . Ho’p t{I
Qua chin; cac phan Hoa sau khi , , 2n)
ctia hoa rung di thu tinh Canh hoa héo

\ / Phoi phét trién
Qua phét trién
tir bau nhuy \ Hat phat
trién tur noan



7.1. Sw thu tinh, thu phén

» Hat phan roi I18n trén nim nhuy = nay mam tao nén ong
phan.

» Piéu kién hat phan ndy mam va tao dng phan:
Do am (dich tiét ctia nim nhuy) va do am khong khi,
cac chat dinh dudng va Ccac phytohormone (auxin va
giberelin) (trong hat phan va dich ti€t cua nim nhuy)

» Ong phan sinh truéng, chui vao voi nhuy, kéo dai tan nodn
- thu tinh xay ra.



SU HINH THANH HAT  Huphin —3 2 5

at phén NOmM nhuy —
it _ '“—... Hat ph um nhuy :
/ & Ba?
N @ ﬁ; phan Nhi hoa
- A ol
V/0i nhuy a4 . i )
. Ong phan _ A
‘ Hat phan e BQ NHUY
Bau nhuy, Céanh hoa I : TRONG SUOT
| THOIGIAN
" THU TINH

Pai hoa

Vo ngoai

Tai phc‘)i (n)
Khoang
bau nhuy

Té& bao ndi nhil

_ ( Nodn _|
voi 2 nhan cuc

chin

Vé trong

Choimim _  SEEEESE. = Phoi tam
TrE; dg(’yi Tui phoi
la mam Giao tir duc (n)

Re mam Tru trén Té bao trimg (n) o N Can phoi
lamam  Gjag 1 duc (n) o Nhan dinh dutng
R 2 tinh trung Gia noan
Hai trg cau (n) = B ' o Khe ho
PHAT TRIEN HAT TUI PHOI i e hoa

(thu tinh d6i)



7.2. Anh hwéng ciia diéu kién ngoai cinh
dén sw thu tinh, thu phan
1) Nhiét ds:

t°C thap (cay nod hoa gip rét)

t°C qua cao

2) Am dg khong khi:

e Anh hudng truc tiép dén sy nay mam cia hat phan.

» B am qua cao (gi6 khd nong, mura to), qué thap (gay
nam bénh cho hoa)

3) Gi0, con trung (onq):
* Thu phan chéo nho gid
« Gio6 to = khé tiép xUc voi nim nhuy




7.3. Sw hinh thanh va sinh truong cia qua

Auxin, GA

. qum . Auxin, GA -

Hoa thu Bau nhuy

- Qua

tinh 16n dan

« Ham Zwang Auxin , GA
* Sir phan bo Auxin , GA

theo cac huong cua qua

Kich thudc,
hinh dang qua

Ung dung: tao qua khong hat
Phun Auxin, GA Ién hoa trude khi thu phan, thu tinh >
thay thé luong Auxin, GA tong hop trong phoi



* Qua Khong hat. duoc hinh thanh khong qua thu tinh
« Xt Iy Auxin: hoa ca chua, bau bi, cam quyt...
GA3: nho - qua khong hat hoac it hat hon.

* Qua khong hat trong tu nhién: chat luong qua ting 1én
(Qua khong hat, Qua it hat hon)

e Vé di truyén; Cac cay tam boi, 1éch bdi... s& khong két hat.
- Tao giong tam boi: dua hau tam boi, cam, quyt tam boi...
Hién tuong bat duc duc hodc bat duc cai

« Auxin trong bau hoa rat cao > qua

« Khong hoa hop gitra giao tir duc va cai khi thu tinh -
phoi khdng hinh thanh hozc phoi bi teo dan va thui di



7.4. Sw chin cua qua

1) Bién doi hd hap:

« H6 hap bot phat (dinh = chin qua): cing manh > chin
cang nhanh.

Qud c6 hd hdp bét phat

e Chin cham e Chin nhanh
e Budi, dua, bi... e Chudi, mit, du du, xodi, nhan, vai. ..

* H6 hap bot phat phu thudc:

biéu kién thu hai: qua duoc thu hai = ho hap bot phat
tang Nnhanh hon chua thu hai

nhiét d6 thap Kim hdm ho hap bot phat



2) Bién d6i hormone:

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

« Su ting etylen = kich thich manh ho hap bot phat.

» Ethylen tang tinh tham mang t€ bao > gidi phong cac
enzym ho hap, phan giai = chin qua.

- Ut ché hd hap cua qua: bao quan trong tdi polyethylene,
trong kho lanh, str dung MH. ..



3) Bién ddi mau sdc

Qua xanh: diép luc cao, carotenoit thap = mau xanh cia
diép luc (quang hop)

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

Qua trinh chin, con xuét hién mot sb sic to dich bao >
mau sac sac so dac trung cho tirng loai qua.

t°C cao, |, manh Kkich thich bién doi mau cua qua



4) Bién doi do mém

» Qua xanh rat ctrg do cac té bao dinh két chit véi nhau
bang chat pectat canxi.

« Qua chin, pectat canxi bi enzyme phan huy va cac té
bao roi rac.

Etylen cang cao + t°C cao - phéan huy pectat Ca nhanh

- gqua mém nhanh hon.



5) Bién doi vé vi

* Qua xanh (chtira cac axit hiru co, tanin, alcaloit... ) 2>
thuong €O vi chua, chat, dang...
* Qua chin c0 vi ngot do:
Céc axit hitu co, tanin, alcaloit... (cam, quyt, khé...)

-> duong don (sacaroza, fructoza...)

Tinh bot (chuéi, du du, xoai, dua hau.. .) =2 duong 2>
lugng dudng don cang tang, qua cang ngot



6) Bién doi huong

* Qua chin c6 mli huong rat dic trung cho timg loai qua.

e L4 céc chat hitu co bay hoi (este, aldehyt, ceton...)
duoc tong hop trong qua trinh chin.

> Xur ly chat kich thich sy chin: thap huong, i mot so 14
c6 huong (la xoan), xu ly etylen hoac axetylen...

> Xt ly ethrel (chat san sinh etylen)



8. Sinh ly swr hoa gia cua thuc vat
« Chét ty nhién cua cay la dinh cao cta su hoa gia.
« Qua trinh hoa gia cua cay:

Hoba gia co quan
Hoba gia toan cay



8.1. Sw hoa gla ciia co quan
« RGO nhat ¢ 14

» Doi song cua l4 riéng ngan. LA gia khdng con kha ning
quang hop tot - thay thé bang 1a moi.

* Biéu hién su hod gid cua 14

« Giam, nging tong hop, ting manh phan giai cac hop
chat hiru co quan trong trong la

—> giam diép luc, protein, axit nucleic (RNA)... trong la

- la vang va kh0 = rung

« Suy thodi cac hoat dong sinh ly: quang hop, hd hap, hiéu
qua su dung nang luong rat thap...



» Can bang hormone Cytokinin/ABA bién d6i theo thoi gian.

ABA ting 18n nhanh theo tuoi 14 va max trude khi 14
rung
Cytokinin giam nhanh theo tudi 14 va mtc do hoa gia.

Ethylene duoc tong hop nhanh trong 14 gia = ho tro hoa gia
cua la.

* Sw hoda gia cua la tach roi cay

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

 Cytokinin giam nhanh va ABA tang |én = gia nhanh.



* Piéu chinh sw hod dia cia 14

« Kim ham hoa gia:
Phun N va phan hitru co tir Xac dong vat.

» Diéu chinh bang hormone:

XU
XU
Kic

y Xytokinin cho la
y CCC, alar... lam la xanh lau hon.

h thich phat trién bo ré (tong hop cytokinin)

Bao dam day du nudc va phong trir SAu bénh hai 4.

» X(c tién hoa gia cua la: thuan loi cho thu hoach (cay bong,
dau tuong...)

Xu

ly chat trc ché sinh trudng (ethrel, MH)H

Han ché cung cap chat dinh dudng va nudc



8.2. Sw hba gia cua toan cay

« MO phan sinh khong hoa gia.

nudi cay dinh sinh truéng > cay chuyén lién tuc >
duy tri mo phan (khong gidi han).

* Trén cay, md phan sinh chiu anh hudng e ché cia cac
co quan da phan hoa



* Quan Aé gira Cac co quan sinh san va co quan dinh duong

* Co quan sinh san va du trir 1a trung tam gay hoa gia
cay hang nim -> cdy nhiéu ndm (néu mat kha ning ra
hoa - guang chu ky khong thich hop)

 Khi hinh thanh co quan sinh san, co quan dinh dudng nging
sinh treong (cay 1 nam; cay nhiéu nam) do:

Co quan sinh san va du trir: thu hut, tich iy dinh dudng

ABA/Cytokinin = quyét dinh hoa gia.
Ré giam tong hop Cytokinin
Co quan sinh san va du trir > ABA, Ethylene



* Quan hé gifta CAC co quan trén mdt dat va dwdi mdt dat

Quan hé [ré] — [than, 14] giam dan theo do tudi cay:

« L& khéng cung cap du dinh dudng, hormone sinh trudng
(Auxin, GA, vitamin...) cho ré

« RE& khong cung cap du nudce, chat khoang va cytokinin
(hocmon ho4 tré) cho co quan trén mit dat = hinh thanh
cac choi mai (su hod tré) bi ngimg hoan toan, hoat dong
sinh ly giam



8.3. Bdn chat di truyén ciia sw hoa gia
» Hoa gia xay ra lién tuc, nhanh nhat 1a khi hinh thanh co
guan sinh san va du trtr.

» Su hod gia ctuia cy duoc méa hoa (1ap trinh san) trong
DNA (gen).

« Qua trinh hoa gia 14 qua trinh thuc hién dan dan chuong
trinh di truyén da dugc ma hoa san.

e Theo co ché hoat ho& phan hoa gen

Céac gen lién guan hoé gia dan duoc hoat hoé

Cac gen lién quan hoé tré dan bi kim hdm va ngung
hoat dOng.



e Chat diéu hoa sinh trudng |a cac chat hoat hod hoic trc ché
gen.

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

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



8.4. Diéu chinh qua trinh hod gia

1) Sit dung chat diéu hod sinh trudng

« Kim ham hoa gia:
GAZ3: rau ho Thap tu (Brassicaceae): Bap cai, su hao...

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

SADH, CCC: kéo daj thoi gian ton tai cia nam, kéo
dai thoi gian str dung hoa cit. .

« Tang nhanh sy hoa gia (chong thu hoach):

Ethrel, MH...: dau twong, bong...
Ethrel: chin nhanh cuaa qua,
chin nhanh cua la thuoc 1a...



2) Bién phap ky thudt

 Phan bon:

phan N: keéo dai sinh truong cua co quan Sjinh dudng,
lam cham ra hoa, kéo dai tuoi tho cua cac cay trong.

V0i (Ca): lam cay chong gia hon

* Nuoc:
Gap han: cay trong chong gia va ra hoa sém hon.
Han ché nudc: han ché Sir)h trudng cliia Cac co quan
dinh dudng trong giai doan nhat dinh.
Pao rdnh ha myc nudc ngam

Dung nilong che mua tao kho han cho bd ré = ra
qua tral vu



« Piéu chinh su phat trién ctia bo ré:
Cit bot ré: cay ngung sinh truong > ra hoa

» Bién phap dao quat: dao cay quat 1én khoi dat, cat b6t ré va
de mdt hai hdm roi dat xuong ho cti - phan hoa hoa tap
trung.

» Bién phap khoanh vo: cat dinh dudng, phytohormone
xuong ré va cytokinin tir ré 1én cac b phan trén mit dat >
hoa gia va ra hoa.



9. Su rung cua co quan

9.1. Su rung la va qua

» Rung la méot quy luét c6 tinh chat thich nghi tu nhién
cua cay.

» Rung qua sinh 1y (qua non): do qua dau qué nhiéu SO
v6i kha nang cung cap dinh dudng va hormone cua cay.

» Rung la va qua do hinh thanh tang roi ¢ goc cudng l4
va cudng qua.



« Tang roi: 16p té bao nhu
MmO dac biét

Té bao bé, tron, chat nguyén
sinh ddc, khong hoa gé, ban,
thiéu yéu 16 soi trong Ae
thong dan...

= viling té bao nay yéu hon
cac vung khac.

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

« Enzyme pectinase ting manh trong ving tang roi >
phan huy pectin



9.2. Can bang hocmon cua su rung: Auxin/ABA + Ethylene.

« L& xanh: tong hop Auxin = ngin can tao tang roi.

- Lagia: khong con Auxin, tong hgp ABA va ethylene -
Kich thich tang roi

* Trong qua: Auxin dugc tao nén trong phoi hat

9.3. Ngoai canh cam ung sy rung: gap Stress
t°C qué cao hoic quéa thap
han hoac Ung,
sau bénh,

- Han ché su rung: dam bao du nuée, dinh dudng, bo tri
thot vu thich hop...



9.4 Diéu chinh su runge

« Kim ham sy rung: xt ly Auxin cho qua non va la + da
nudc va dinh dudng cho cay.

« XUc tién su rung: xr Iy cac chat trc ché sinh trudng, chat
gay rung la.

Phun ethrel, natri clorat, ammoni citrat... phun Ién la
trudc khi thu hoach - rung bo 14, khong rung qua (dau
twong, bong...)



10. Trang thal ngu nghi cua thuwrc vit
* Su ngu nghi la phan tng thich nghi cua cay

* C0 thé trd thanh mot dic tinh di truyén cta loai.



* Nguyén nhan ndi tai
(ngt1 nghi nod1 sinh)

 Phai trai qua 1 thoi gian
ngu nghi = mai sinh
truong

 Phan trng thich nghi co
tinh lich str (déc tinh di
truyén cua giong)

. D1eu kién ngoai canh
bat lo1

» Phan g thich nghl de
ton tai (tang kha nang
chong chiu)

Phan biét: tao diéu kién thuan lgi cho hat ndy mam



10.1. Nguyén nhan ngua nghi sau

1) Sw can bang hocmon:  GA/ABA

AND —x—* ARN,

T

ABA

Protein enzym Nay mam

2) Cau tao cua lép vo hat, vo ci

» Bén viing vé co hoc
» Khong tham nudc, tham khi (O,)=> khong trao doi chat
V6 day, cing: hat tao, dao, man, trau, so...

Vo cu khoal tay cau tao bang ban khong thé tham nudc,
tham Khi...

- can mot thoi gian dé tinh tham ting 1&n > nay mam.



3) PhGi hat chua chin vé sinh ly

« Chin hinh thai: 1a chin ctia vo qua, hat dugc biéu hién
bang mau sac, dd0 mém, huong vi...

« Chin sinh ly: phdi hat hoan thanh tat ca cac bién doi chat
dé co thé tao ra mot co thé madi

« Sy chin hinh thai thuong két thic trude chin sinh Iy >
sau thu hoach, qué thinh chin sinh 1y van tiép tuc



10.2. Piéu chinh trang thai ngi nghi

1) Pha ngu:

* Bién phap co gidi: vo hat cung

cha xat cho mong voé

ghé nhe cho nirt vo (khdng gay thuong ton phdi hat)
ngam trong acid cho méng vo ngoai...

xay xat 16p vo ban bén ngoai cu (khoai tay)

- rat dé gay thuong ton , d& dang cho nam bénh xam nhap.



« Ting tinh tham cho hat:

+ Bién phap xép 16p: xép mot 16p hat, mot 16p cat am sau
mot thoi glan = tang tinh tham—> hat ndy mam

thuong ap dung cho hat cay on déi co vo cing (hat
dao, hat man...)

+ Sir dung hoé chat
acid nitric: hat lUa trudc khi gieo
thioure: 16p vo cu khoal tay
chat khi xéng hoi (H,S, etylen clohydrin, CCl4...)



» Sur dung chat kich thich sinh truong: GA, dé tang ty 18
GA/ABA

« Xu ly nhiét @6 thap: ham luong GA ting l1én va ABA
giam di.

cti giong hanh toi, loa kén, lay on... trong mot thoi
gian nhat dinh - nay mam ngay khi trong, cay sinh truong
rat tot, rut ngan thoi gian sinh trudng.



2) Kéo dai thoi ky ngu nghi:

» Ngu nghi 14 trang thai bao quan tot nhat, it hao hut nhat.

* Phun chat ¢rc ché nay mam: MH (malein hydrazit),
MENA (metyl este caa a-NAA)... trude hoac sau khi thu
hoach

—> bao quan cu Khoai tay, hanh toi...

« Bao quan ¢ nhiét do thap trong tt lanh va trong kho lanh.



