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all parts of the plant.
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I ' ee dmg O I I I 'lgl lt Stages of the Process u ATP formation is powered by In photosystem 1 light The ATP and NADPH
the movement of electrons enerty is absorbed, sending obtained are the net
g Photosynthesis takes place in two stages. The first, called into receptor molecules in a electrons into other gain of the system, in
- g . . . - L stem 11, di the of light chain of axidation and receptors and making addition to Two
nimportant characteristic of plants is their ability to use sunlight and the D i | s o 8 e s o) seipbinin ok
carbon dioxide in the air to manufacture their own complex nutrients. resulting gaps are filled by clectrons of water, spitapart i the
Thi lled photosynthesis, takes place i chioroplasts, celu s o s : e
is process, called photosynthesis, takes place in chloroplasts, cellular L sy reeatd v e

components that contain the necessary enzyme machinery to transform solar energy into
chemical energy. Each plant cell can have between 20 and 100 oval-shaped chloroplasts.
Chloroplasts can reproduce themselves, suggesting that they were once autonomous
organisms that established a symbiosis, which produced the first plant cell. ®

Why Green? Leaves

Leaves absorb energy from visible light, which are made of several

perform photosynthesis underwater.

consists of different colors. The leaves reflect of plant tissues. 5 A
only the green light. tsyop"e:s;wasa Together with water plants, they provide
support, and some most of the atmosphere's oxygen.
serve as filler material
Plant Cells
| have three traits that ifferentiate them
WATER from animal cells: cell walls (which are
CHLOROPHYLL Photosynthesis requires  Made up of 40 percent cellulose) a large
s the most abundant aconstant supply of vacuole containing water and trace
pigment in leaves. water, which reaches mineral elements, and chioroplasts

the leaves through the containing chlorophylL. Like an animal
plant's roots and stem. cell, a plant cell has a nucleus.

Thylakoids

Sacs that contain chiorophyll molecules.  Tylakoid

In photosystem 1 ATP
Inside them ADP is comerted into AT? TR ADP is ;p;:f.pm from
as a product of the light-dependent phase + ADP because of the
of photosynthesis. Stacked thylakoids > surphus flow of free
form a structure called a grana. ATP electrons.

>~

Plant Tissues

The relative stiffness of plant
cells is provided by cellulose, the
polysaccharide formed by the
plant's cell walls. This substance
is made of thousands of glucose
units, and it is very difficult to
hydrolyze (break down in water).

ATP

g
)

Chloroplast

The part of the cell where
both phases of photosynthesis
take place. It also contains Stl’oma

enzymes. is the watery space The Dark Phase e

inside the chioroplast. PRODUCTS

CARBON

DIOXIDE . Vacuole W This phase, so called because it does not directly enable the plant
a;"f”muh s i foannad Rl epond on ight,takes place nsde the stromacf e
Sugrs by e OXYGEN ; wg{;ﬁ:‘:f; V. the chioroplast. Energ_ynmgfonnofATPmNAl_JPH. fatty acids, and
of photosynthesis. Babrpometol. : Carbon whichwas produced i the light-dependent phase, is e

photosynthesis. It exits cellconsisteny. sad to fix carbon dioxide ic carbon t

the surface of the leaves THE BUILDING BLOCK OF = n dioxide as organic "“'g‘f‘ a

through their stoma ORGANIC MATERIALS process called the Calvin cycle. This cycle consists o

(two-celled pores). chemical reactions that produce phosphoacylglycerides,

which the plant cell uses to synthesize nutrients.




—

(A) Leaf L3

Lop bidu - { ,Upper ep.idermis L&p biéu bi trén
(cutin) (dermal tissue)
Cuticle .
Palisade Nhu mé dau
. parenchyma

(ground tissue)

Bundle sheath Nhu moé bé mach
parenchyma

L\

Thit &

Xylem }Vascular M6 dan
Mesophyll< 7=

. ~ ~ 2
. - tissues (M6 van chuyén)

Lower epidermis L&p biéu bi dudi
(dermal tissue)

Guard cell Té bao khi khéng

Stomata Khi khéng

Spongy mesophyll  \a khuyét (md xdp)
(ground tissue)

Lower epidermis L&p biéu bi dudi

CAU TAO LA C3 Cuticle Lép biéu bi

(cutin)



|. B6 may quang hop
. L& (co quan quang hop chii yéu):

Mat trén thuong phu 1 16p cutin va sap, mat dudi €O nhiéu
16 khi khong, ddi khi c6 nhiéu 16ng to che phu.

Hudéng quang = van dong dé nhan duogc nhiéu nhat ning
lwong anh sang (hodc né anh nang chdi chang).

Gom cudng 1a va phién 14 (hé gan 14)

M6 dong hoa (md dau va mo khuyét), noi xay ra qua trinh
quang hop
M6 dau chira nhiéu hat luc lap

M6 khuyét (chira luc lap): ¢6 cac gian bao (chaa CO,
va hoi nudc)



 Heé gan la (cac b6 mach) bo khung cho phién 14 va 1a
hé thong mach dan van chuyén nudc va cac chat hiru
CO.

* Moi b6 mach gom 2 loai md chinh: mé g6 (van chuyén
nuoéc), va mo libe (van chuyén chat hiru co)



2 ) L yc lgp (C h I O ro p I aSt) Plant Cell Chloroplast Structure

* Van dong linh hoat,
chira chi yéu 1a diép luc t6

(chlorophylle)
Stroma
Lamellae
Thylakoid
Co chat ' Chua séc t6
 Moi té bao (mf) déng hOé) o oy quang hop
chira khoang 20 - 100 luc lap. f'«f"j' QR e mrene

(Stack of Thylakolds)

« Mang kép. Mang trong
(thylakoid) phat trién thanh cac tdi dep thong véi nhau.



Thitla

Mesophyll< =

(A) Leaf La

g) Lop biéu Upper epidermis Lop biéu bi trén
)

(cutin (dermal tissue)
Cuticle . o .
Palisade Nhu mé hang rao
. / parenchyma
' (ground tissue)

: Bundle sheath Nhu mo bé mach
' / parenchyma
/

Xylem | Vascular M6 dan
tissues (M6 van chuyén)

Z ___—Phloem

b T ————

CHLOROFLAST

stroma

lenwir epidermis thylakmid
membrans thylakeid
auter inner Space
mernbrane membrane

intermembrane space



(A)

Outer and Inner Stroma

membranes
Grana

Stroma
lamellae

N e e

(B)

Thylakoid

Granum

Stroma

Stroma
lamellae




Luc lap ¢0 2 phan: hat Vi co chit.

+ Mot luc lap c0 chira = 50 hat (granum) (do mang
thylakoid xép chong Ién nhau)

+ Trong 1 hat c6 = 15 dia (dong xu) xép chong I1én
nhau

Phan wng pha sang xay ra trong mang thylakoid.
Phan wng pha toi xay ra trong co chat (stroma)

Chirc ning cua thylakoid: bién quang ning thanh hoé
nang



3. Sdc to quang hop
3.1. Diép luc t6 (chlorophylle) 1a cha yéu

3.2. Carotenoid



3.1. Diép luc té (Chlorophylle)

(A) Chlorophylls

{ « Ester gom 4 nhan pyrol lién két
e /A/ , . .2 Lo an-
e vo1 nhau theo kiéu nodi doi —
e = noi don cach déeu, & gitra co

o nhan Mg - hap thu AS manh

T

7

b,  Cau tao phan tir diép luc:

ﬁ;ﬁ”g Nhan diép luc (vong Mg-

| - - \ N °® N

" porphirin) va duéi di¢p luc.

| 23

H(T—CH3

W

Chlorophyll a



CssH7205NMg (a)

Diép luc t6 (a) va (b) chi khac nhau nhom dinh churc

CHg

/ @q -

/ AN
N
O —CHj;
H.C—
CH (|3 O
c=0 0 - CHj
O - CooHag

Cs5H700sNaMg (b)

Diép luc t6 a thuc hién quang phan ly nudc



Dién truong

Hudng chiéu
anh sang

o=
-

Measurement
point for
frequency (v)
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Dung cu tao anh
sang don sac
Anh sdng  Lang kinh
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Gi1r mau
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Anh séng don sic

Anh sang
truyéndi  Phéat hién o
anh sang May vi tinh
! A
—> —)
A(nm)

So dd may do quang pho




Bude song A (hm) = ' ' ' ' ' I I | |
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Gamma Ultra- Radio
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| | | |

Dang btrc xa

400  Quang pho thay dugc 700

Nang lugng cao » thap




=

Chlorophyll a

Chlorophyll b \

AS truyén di
noi khac
—— Carotenoids

Luong anh sang bi hap thu

N —

1
0

Budc song anh sang (nm)

» Anh sang d6 (max 662 nm) va anh sang xanh da troi (max
430 nm)

———
s —

* Phan tir diép luc lién két véi cac phan tir protein > P-00, Pesos
P685. o o



Vali tro cua diép luc trong quang hop
» Hap thu ning lugng anh sang mat trdi = ning luong
kich thich dién ttr.

* Van chuyén ning lugng vao trung tdm phan tng (Pq,).

« Bién quang ning = hoa ning tai trung tm phan tng
(P-00) nho qué trinh quang phosphoryl hod - ATP va
NADPH.



2.3.2. Nhom sdc té vang, da cam (Carotenoid)

* Di kem véi diép luc, ty 1€ diép luc/carotenoid la 3/1.
 Gom: Caroten va xantophy!|
Caroten (C,Hse): a, b (tién Vitamin A), d

Xantophyll (C,,H:0,,, v&i n=1-6).



(B) Carotenoids

B-Carotene

* Loc anh sang va bao vé cho diép luc khéi
AS c0 cuong do cao.

- Han ché céc ion tu do dugc tao ra trong
qua trinh quang hop

« Hap thu anh sang mit troi va truyén cho
diép luc str dung (ho tro)



I1. Co ché quang hop

> . »» . “ " The green leaves trap
6 C02 +6 HQO A sing, dip e > C6H12O6 +6 02

‘wj « carbon dioxide
AN

Plants take in
Gom pha sang va pha toi

carbon dioxide
and give out

oxygen.
~ oxygen

Sap rises from the roots to
all parts of the plant.




Pha toi
Pha sang Chu trinh Calvin

Amino acid, chdt béo

Phén @ng pha sang va pha toi ciia quang hop



« ATP (Adenosin TriPhosphat) (nang lugng hoa hoc)
Adenosine_P ~ P ~ P (lién két cao ning)
Adenosine P~ P ~ Pe== Adenosine P~P + P + E

(ATP) (ADP) (Pi)
— | .qDPll ATF
\\/ltliﬂ—l— CH,— O j O j o j oH
Q LR
Adermn nbhoz phoaphat

Adenoan



Adenine NH ,
|

c
,;f"“‘“ ¢~ SN
r g R
e
0—F—0—P—0—F——0—CH NI Vi
0 Ribose
Phosphate groups
OH OH
(a) Cau truc ciia Adenosine Triphosphate
H,0
® + + Energy
Adenosine triphosphate (ATP) Inorganic Adenosine diphosphate (ADP)
phosphate

(b) Thay phan ATP

Copyright © Pearson Education, Inc., publishing as Benjamin Cummings.



ATP Synthase
© ADP+P ey ATP

P)CADP )cp

 NADPH (Nicotinamid Adenine DinucleotidePhosphate)
(nang luong dién tir)

NADPH 4__’ NADP+ + H_|_ + Ze_

NADPH

NADH } Phan tir van chuyén dién tu



1. H¢ théng quang hoa I va Il (PSI va PSII)

Trén mang thylakoid, diép luc t6 va cac séc t6 duge t6 chuc
thanh 2 hé thong quang hoa | va 1l

Mobi hé thong quang hoa chira khoang 300 phan ti sic to,
chlorophylle a dong vai tro trung tam (trung tdm phan rng)

Nhirng phan tir sac to khac hoat dong nhu nhitng anten: hép
thu NL caa AS c0 d6 dai song khac nhau - truyén NL vé
trung tam ptr

Hé thong quang hoa | (max khi A = 700 nm — P.,,)
Hé thong quang hoa 11 (max khi A = 680 nm — Pgg,)



Anh sang

Chlorophyll dong
vali tro trung tam

Con duong
truyén dién tu

Hé thong quang hoa |

Copyright © 2006 Pearson Education, Inc., publishing as Benjamin Cummings.

Chat nhan )

Trung tam
>

phan Gng



1 Chat khir G
£ manh ““‘“ )| NADP*
- N\

R P ) \
S Cha} khur o ) NADPH
3 yeu Chudi vén e
f A\ (C:Ihuyén G AS
X ién tir C “::- t
SD ©— - do xa
c /
: C G
£ ASdo cpiton
i yéu , ,

§ Hé thong quang hoéa |

P

@)

Hé thong quang hoa I
SO DO Z

HOAT PONG CUA HE THONG QUANG HOA 1 VA 11



STROMA

(Low H* concentration) Cytochrome
Photosystem Il complex

Photosystem |

. Light NADP*
Light ., A ] — T reductase &

NADP* + 2H*

NADPH] + -

(HO)
THYLAKOID SPACE — @) Vz@
(High H* concentration) +2 H* 20
"lllllllll}'llllllllllllllllll.

R

Thylakoid
membrane ATP

synthase
STROMA y ADP

(Low H* concentration) + -
-
®i v
H’l‘
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STROMA Thylakoid
membrane

: t \
LUMEN %
Sw to chirc ciia cac phire hop

@ ' ' . %ﬁ protein trén mang thylakoid

LHCII PSIl Cytochrome PSI  ATP synthase
Efdm

=y
(]
L

C

=iz




1. Pha sang (quang phosphoryl hoda)
« Xay ra trong mang thylakoid, can anh sang

« Diép luc hap thu NL AS = trung tdm phan tng > ATP
(Adenosin Triphotphat) va NADPH (Nicotinamit Adenin
Dinucleotitphotphat khtr).

e Gom:  Quang phosphoryl hoa vong
Quang phosphoryl hoa khong vong
(St dung anh sang dé gan P vao ADP > ATP)



Diép luc
Anh sang

Diép luc
ADP+ PI —————, ATP
Anh sang

Diép luc
2[NADP*] + 2H,0  ——— 2[NADPH,] + O,1
Anh sang
San pham cua pha sang: ATP
NADPH
0, (khuéch tan vao khong khi)



1.1. Quang phosphoryl hoa vong
« Xay ra ¢ hé thong quang hoa |-

AS - ptir diép luc = kich dong dién tir = e nhay Ién quy
dao cao hon = tao ra NL (ATP) =2 tro vé diép luc

Diép luc
ADP+ P, — AIP
Anh sang

e Cay tién hanh khi thiéu nude, du NADPH (dién tr)
 Vai tro phu

* Hiéu qua nang lugng thép



1.2. Quang phosphoryl héa khong vong

» Hé thong quang hod | va Il cing hoat dong

AS - ptir diép luc = kich dong e - e nhay Ién quy dao cao
hon = tao ra NL (ATP) = e cua nudc 0 trd vé diép luc

« CO0 vai tro chu yéu, hap thu niang luong AS hiéu qua hon

Diép luc
Anh sang

(hé thong quang hoa 1)

+ ADP
2H,0 + NADP* + H,PO, == ATP + NADPH, + %20, + H,O
(e-di khdng quay tro lai H,0)



Anh sang™">

PQ

2e

P680

/\\\

N
— ATP—
/_fl\\

2H"

' Ze”
\2H
y Nﬁx{A
NADPH
' . ADP
) M7
2e1 / = ATPC
J;’ g | n
U

Anh sang

»1/20, Quang phan ly nuéc
2e”

H,O

Quang hé théng Il

Quang hé théng |

Hinh 3.6. So d6 quang phosphoryl hoa trong quang hop

Ghi chii: PQ: Plastoquinon, Fd: Feredoxin



* Chudi cac protein ¢ kha ning nhan, mang va truyén dién tir
sang cac protein ké can

« Gom 1 protein c6 dinh (cytochrome) va cac protein di dong

« Trong qua trinh van chuyén, cic protein s& bom H* tir ngoai
vao trong hat Grana (co ché bom proton)

- ¢6 nhiéu H* trong hat Grana so v&i bén ngoai co chat
(stroma) > chénh 1é&ch H* > ATP synthase hoat dong - tao
ra ATP



STROMA

CF1<

Thylakoid
membrane

CF, <

LUMEN ®

FIGURE 7.33  Structure of ATP synthase. This enzyme con-

cicte nf 2 1avoo miilHciihiinif comnloy CEF atfachod an tho



Pha toi
Pha sang Chu trinh Calvin

Amino acid, chdt béo

Phén @ng pha sang va pha toi ciia quang hop



2. Pha toi (co dinh CO,)
Str dung ATP va NADPH (pha sang) = chat hitu co
2.1. Chu trinh C, (chu trinh Calvin) (phé bién) 90-92% thirc

vat
« Sp dau tién 1a hop chat 3C (3-phosphoglycerate); Enzyme Rubisco
» Xay ra quang ho hap: CO, thap
t°C cao
AS manh

2.2. Chu trinh C, (chi ¢6 o mot so Cay nhiét d6i) 5% thuec vat,
cdi tién C, (khOng c6 quang hé hap)

« Sp dau tién 1a acid 4C (acid oxaloacetic); PEP carboxylase

« Té bao b6 mach phat trién (do Rubisco tap trung ¢ day) = Rubisco
thuan lo1 hoat dong

2.3. CAM (Crassulaceae Acid Metabolism) >5%



2.1. Chu trinh Calvin: cb 3 buoc

Ca 3 buwdce cua chu trinh
Calvin déu dién ra trong co’
chat (stroma) cua luc lap

u..
‘eu

1. C6 dinh CO,
3 RuBP + 3 CO5 —» 6 3-phosphoglycerate

2. Khtr 3-phosphoglycerate 5 G3P tham gia vao bwéc 3
6 3-phosphoglycerate + 6 ATP .s NADPH —[:

1 G3P tao glucose/fructose
3. Tai tao RuBP trir trong luc lap

5G3P + 3 ATP — 3RuBP Ghi cht: RuBP (Rubulose BiPhosphate)
G3P (Glyceraldehyd-3-phosphate



Start of cycle

Ribulose-1,5-
bisphosphate %CO; + HO0
Cb dinh CO,
Tai tao 3-phosphoglycerate

STATP % = ATP =
g— +
NADPH

Glyceraldehyde-3-

phosphate & \

+(P) | NADP*

Sucrose, tinh bot



2.2. Chu trinh C,

Té bio bao Digp nhuc
e Chi cO & mdt s6 cay nhiét |
don.

+ Pa s6 cay 1 14 mam
(mia, bap, cao luong, ké,
co tranh,...)

+Motitcay 2 lAmim "M L chcnecc, |

« Hap thu AS hiéu qua nhat



Té bao quang < ,
hop cuala C, Te bao

Khi khong

PEP (Phosphoenolpyruvate)

Copyright @ Pearscn Education, Inc., publishing as Benjamin Cummings.

Luc mo co,
PEP
carboxylase Khoéng
Oxaloacetate (4 C) PEP (3 C) - \
App| 91an bao

Malate (4 C)

EE

Pyruvate (3 C)

Té bao

. Cco
bé mach &

Chu trinh C,



2.3. CAM
(Crassulaceae Acid Metabolism)

» Cay vung kho, sa mac (giong C,).
Ho Crassulaceae (xuong rong, song doi, dira, nha dam, 1 s6
phong lan...)

e Kha ning du trit nudc dang ké

» Khi khong han ché mat nuéc: dém mé (tich luy CO,), ngay
dong (quang hop theo chu trinh Carbon)

CAM c6 dinh CO, dé cung cap cho C,
CO, - Acid Malic (dém) - CO, (ngay) = Quang hop



» Giong nhu C,, PEP dong hda CO, = OAA - Acid Malic
(trtr trong kKhong bao).

» C,can 1 cau trdc riéng biét trong khi d6 thi CAM tién
hanh cung trong 1 t€ bao.

* CAM khong co chu ky carbon trung gian kin nhu ¢ C,.
Thay vao do PEP duogc hinh thanh tir ngudn carbohydrate
du trir.



Ban dém: khi khong mo Ban ngay: khi khong dong

Hap thu va . , Khi khong mé . . Khi khéng déng
¢b dinh CO,; Khong khi cho phép CO, di PharT giai malate thanh ng#n mét H,0
CO,: phan acid hoa va hép thu CO,

la bi acid hoa vao va H,0 di ra

A NASF?;’ malic
enzyme ..
Phosphoenol- Oxaloacetate / O, Malate <= Malic acid
pyruvate l
n f \
| . N\ NAD* malic | Pyruvate |
S dehydrogenase | - |
[ Triose N\ ¥ y ‘ K\hong
| Phosphaiciggy Malate Tinhbot o
| Tinh \ .='
\ 3 Malic acid N\ Luc 1313

bot

Khéng bao




___

G1a1 phau 14 Nhu mo bo mach Khong bao 16n
phat trién

Khi khong Mé ban ngdy Moa ban ngay Mé ban dém

CO, : ATP : NADPH 1:3:2 1:5:2 1:5:2

Hi¢u qua st dung H,O0  1-3 2-5 10-40

(g CO,/kg H20)

Hé s6 thoét hoi nudc 500-1000 200-350 (thap) Rat thap

(cao)
Téc d6 quang hop toi da 30 60 3
(mg CO,/dm?/gio)
£ t6i ru 20-30°C 30-45°C 30-45°C

Diém bu CO, (ppm) 50 5 2



Quang hd hap

Enzyme quan trong

San pham dau tién

Téc d6 ting truong
(g/dm?/ngay)

Nang suat

Manh

Rubisco

APG (C,)

1

Trung binh —
Cao

Thap/khong c6

PEP’case
Rubisco

AOA (C,)

A

Cao

Thap/khong cé

PEP’case
Rubisco

AOA (C,)

0,02 (uru thé tiét
kiém nudc)

Thap



Luc lap

Phospho-

glucomutase Hexose
ADP-glucose Glucose-1- _(5-4) Glucose-6- phosphate
i < ; isomerase
ﬁglmo} phosphate phosphate (5.3)
Starch pyro- ATP
gn;)hase Fshg)sphorylase Fructose-6-phosphate

Tinh bot

Pyrophosphatase Fructose-1, 6-
(5-6) m b|phosphatase
(5-2)

Triose phosphates_> Fructose-1,6-bisphosphate
Aldolase

(5-1)

Pi translocator

Té bao chit

sucrose (6-1)

Triose phosphates

S hosph Aldolase
ucrose phosphate (6-3)
phosphatase ./
(6-10)
Sucrose Fructose-1,6-bisphosphate
phosphate
Fructose-1, 6-
Sucrose phosphate bisphosphatase

synthase (o (6-4a)
-glucose

(6-9)
UTP Fructose-6-phosphate

UDP-glucose
Glucose-1- Glucose-6-
pyrophosphorylase phosphate “—— phosphate Hexose phosphate
(6-7) Phospho- isomerase
glucomutase (6-5)

(6-6)

Tong hop tinh bot (P; thap) >< Tong hop dudng sucrose (P; cao)



-
e
=
=
c
=]
-
a.
=

Thylakoid

Cac hat tinh bot ctia c4c té bao luc lap & cay bap dudi K

inh hién Vi



3. Quang ho hdp
» Phan giai chat hiru co va giai phong O,, khong giai phong E
* Xay ra khi t° cao, |, manh va nong d6 oxi cao (TV C,)

* H6 hap: giam 20% luong chat hitu co dé tao ATP, quang ho
hap giam 30-50% nang suat cay trong



——> H,0, H,0+1/2 0,

T

glyoxilat
(CHOCOOH)

1120,

2 glyxin
Co,

Serin

OH NH,

CH,-CH-COOH



4. Pong hoa CO, qua ré

* B&n phan chira CO, (phan cacbonat) vao dat = ning
suat cay trong tang

* RE cd kha ning ddng hod so bd CO, va tao ra cac chat
hitu co: axit oxaloaxetic, axit aspartic, axit malic...

* RE dong hoad 5 — 7% tong lugng CO,, khi thuy canh I3
10%



+2H Malic CH,O (Glucose)

Pyruvic + O, — Oxaloaxetic

+NH; Aspartic ’ * Protein

(FH3 ?ODH NAD{@/ NAD™ ?OOH
t|:?0 +CO, AP, T:?H2 - |CH1
COOH CO Dehydrogenase CHOH
l‘C.‘OOH lCDOH
Axit pyruvic Axit oxaloaxetic Axit malic

Sw dong hoa CO, qua ré ciia cay



Ting dong hoad CO, qua ré
* BOn phan hitu co = VSV phan huy thai CO, vao dat.
« Cay trong nude (IUa...): 1am co suc bun

Cay trong can: vun x&i = dat toi xop, thoang khi da O,
- VSV hoat dong tot = CO, vao dat.

« pH=6-7,VSV hoat dong manh - bon voi dé tao pH
thich hop



111. Quang hop VA cac diéu kién ngoai cinh

1. Anh sang: AS cang ting = QH cang ting
« QH tét & vlng tia sang do

» Diém bu anh sang: khi 1oy, = 1,
+ 1oy > Iy, =2 cay tich luy chat hitu co va nguoc lai.
+ Cay wa sang > Cay wa bong

—> Co sé cho xen canh

» Diém béo hoa anh séng: I, max
+ Cay wa bong < Cay wa sang

Diém bu AS thap + Diém bdo hod AS cao > NS rat cao (TV
C,)



Su s6 dinh CO, thuan
(mgCO,/100 cm? la/gid)

‘ Diém bao hoa
o

l Cudng dd quang hap

4
Biém b ™~

Cuang d6 hd hap

[:I |
5 / Cudng db anh sang

X

Thai CO, Hap thu CO,
Hapthu O, Thai O,



Cay wa bong

La nho

L& mau sang (mat do
Chlorophylle thap, nhiéu
sac t0 khac)

biém bu AS cao

Luc lap che 1an nhau

AS xanh tim

La lon

Mat do Chlorophylle cao
(Ia xanh dam)

Diém bu AS thap
Luc lap ¢6 xu huéng nam

trén mang té bao (khéng che
nhau)

AS do



* 60% AS truc xa: trong do 30 - 40% la tia sang coO loi
cho quang hop

* 40% |4 AS khuéch tan: 50 - 90% trong ching la tia sang
co loi cho quang hop.

Cay hap thu AS khuéch td&n manh hon AS truc xa.



2. Nhiét do
e t°t0i wu 25-30°C (TV C,),
35 - 40°C (TV C,).

Quang hdp

e t°>35°C = hd hap > QH
> mat NS

25 30°C Nhiét do

« Nhiét d6 tang = quang hd hap ting

» Nhiét 36 qué cao = pha huy protein, hé thong chat
nguyén sinh



3. CO,

* Ham luwong CO, trong khong khi 0,03% —> chua dap ing nhu
cau to1 uu cho quang hop

» Giéi han toi thiéu cia CO, 14 0,008 — 0,01%
» Diem bt CO,: Igy = Iy,
Cay C;: 0,005% (40 — 60 ppm)
cay C,: 0,0005% (5 ppm).
» Diém bao hoa CO, : I, max
« Caccay trong c6 diém bdo hoa CO, dao dong tir 0,06 - 0,1%
- Tang C02 dé tang QH

—> cac hé thong dan khi CO, tir cac khu cong nghiép ra cac canh
dong dé "bon" CO, cho cay



Di¢m bl va bdo hoa CO, ctia quang hop & thuc vat con
phu thudc vao cuong do anh sang

a | 0.13% CO,
-
E [
g
1]
=
o
[
hr 0,06% CO,
.8
b—
0.03% CO.,

e

Cudng d6 anh sang (lux)




4.0,

» Tac dong chu yéu dén TV C,
* O, ting > QH giam (quang ho hap)

5. H,0



6. DInh dwong

N: hinh thanh Chlorophylle, acid amine, protein
N tang = d¢ day la tang =2 QH tang

P: hinh thanh ATP, duong phosphate

» K: van dong khi khong

Mg: Chlorophylle, ATP

Cac nguyén to vi luong hoat hoa cac enzym (Fe, Mn,
Cu, Zn, Cl, B..)

Fe, Zn: chudi van chuyén dién tir



I\V. Quang hop Va néng sudt Cay trong

QH tao > 95% NS (duong, tinh bot, protein, lipid...)
C: 42-45%,
H: 6%,
O: 45%
Dinh duéng khoang <10%

NS la tong tich luy chat kho
NS sinh khoi
NS thuc thu

Cai thién NS - cai thién QH bang cach tac dong S 14
+ Cau trac tan 1a hop ly: tang 14



Chi s6 dién tich & (LAI - Leaf Area Index)
LAI = m? la/m?2 dat trong
+ Giong c6 LAI t6i vu
+ Mat do
+ N tang dién tich la

+ Bao v¢ bo 14 (sau bénh...)

* Pdanh gid LAl khi bd 1& cha quan thé d3 6n dinh.

* MO0i loai cdy, thAm chi moi gidng thudng co LAl t6i wu.

e LAIt8i wu, quan thé st dung anh sang hiéu qua nhat, tan dung
dat, anh sang.

* LAI t8i wu phu thudc chiéu cao cay, géc 13 so vdi truc thang
dirng, chiéu dai phién 13, dac tinh wa sang cua cay



