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LA GI?
Quang heop la qua trinh thuwc
vat dwéi tac dung cua nang
lwong anh sang va sw tham gia
clha diép luc td, s dung cac
chéat vé co don gian 14 CO, va
H,O dé tébng hop chat hiru co
dé xay dwng nén céu truc co
thé va lam nguyén liéu cho cac

hoat ddng sdng xay ra trong co
thé.




« Phwong trinh tbng quat:

6 CO, + 12 H,0 > C4H,,0; +60, + 6 H,0

ANH NANG

. | GLUCOSE
CcCO2 =- r
+ QUANG HOP oz

NUOC
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Quang hop
xay ra & dau?

N



Quang hop xay ra & tat ca bo
phan co diép luc t6, nhwng co

quan chinh la Ia.

diép luc tb

mach dan
day dic

H20, mubi
khoang
[

Quang

hop

QH

San pham \

Co quan
khac




Cau tao cua la:

 Tinh hwéng quang = diéu chinh dé
nhan dwoc anh sang toi da va tranh
anh sang gay gat.

« Ngoai cung cua la c6 phu I&p cutin
chdng tham = giam su thoat hoi nuérc,
chéng tac ddong qua manh cla anh
sang gay ton thwong dén luc lap.







1. Thanh phan bd may quang hop:

- Luc lap: Bao quan thyc hién qua trinh quang hop.

+ M6 ddng hda gdm 2 I&p té bao: té bao mé dau
va té bao mé khuyét (mé xop).

cuticle =
biéu bi trén

« M6 dau: nhiéu luc lap

mo gidu

« M& khuyét: it luc lap, cac gian bao chivra C0, va
H,0

mo xdp
+ Té bao md khuyét chira it luc lap hon té bao mé

dau = quang hop & md khuyét xay ra yéu hon mé
dau.

biéu bi duti
cuticle

+ M6t té bao c6 thé chra 20-100 luc lap.

10 10
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* Thyc vat C4 c6 khoang trong gian bao
|&n, chra nhiéu CO, vé, H,O dung cho
quang hgp, han ché hdé hap sang xay ra.

= Thyc vat C4 c6é nang suat quang hop §
cao hon thuwc vat C3 va thuc vat CAM. '
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CAU TRUC CUA LUC LAP

Mang ngoai

Mang trong

(S Co chat
Tilacoit

Luc lap ¢6 2 phan: hat (granum) va co
chat (stroma)

+ MOt luc lap ¢6 chira = 50 hat (do
mang thylakoid xép chéng [&n nhau).

+ Trong 1 hat c6 ~ 15 dia xép chdng Ién
nhau ¢ Phan (rng pha sang xay ra trong
mang thylakoid.

« Phan trng pha tbi xay ra trong co chat
(stroma).

« Chirc nang cuta thylakoid: bién quang
nang thanh hoa nang.
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2. Sac td quang howp.

Chlorophyll a

« Chlorophyll (chu yéu<

Caroten
. Carotenoid<
Xanthophyl

+ Chlorophyll c6 kha nang hap thu
nang lwgng ang sang chon loc, co
hoat tinh quang hoa.

+ Chlorophyll cé kha nang huynh
quang, nang lwong dwoc truyén qua
cac hé sac t6 dé tap trung vao hai tam
quang hop.

Chlorophyll b



@

3. Qua trinh quang
hop xay ra nhw the

‘I nao?
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Qua tfinh quang hgp duoc thyc hién ¢ bao quan luc lap,
bao gbm 2 pha: pha sang va pha toi.

Pha sing Pha tbi
Light
NADP"’”
’_-_' ADP
+{EJ=
RuBpP
Hé gquang IT = 3-Phosphoglycerate
| Chudi chuyén dién tir T
HE quang I i ]
\§“‘\*—“=.'b * G3P
Tinh bnt
L=ALr ﬂu
Amino acids
Luc lap —~ Fatty acids
Amino acid
[ Sucrose (ex)| Acid béo

Sucrose
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*Cac pha trong quang hop:

1. Pha sang: xay ra & mang thylakoid, yéu
cau anh sang
+ GOm hai giai doan ké tiép nhau 1a quang
vat li va quang héa hoc.
- Cac giai doan:
* Hap thu ASMT->Duv tri ndng lvong dudi
dang (e-) 2>Trung tam phan &ng—> ATP,
NADPH
San pham cua pha sang la ATP, NADPH va
0, ( khuéch tan vao khéng khi).

Anh

1Z2H:O ——» 12 [H2] + 602
Diép luc



A. Giai doan quang vat li
Diép luc hap thu AS - kich dong dién t&r > khong bén > tr&
lai trang thai ban dau

Trang thai
kich thich

Energy of electron

Lwong o

anh sang Trung tim
e (photon) phan tmg
(fluorescence)

= b Trang thai
gdc ban diu

Phin ty
sac td digp luc

Trang thai kich thich cua phan t&r diép luc
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\ Hé quang | l

Day chuyén khr

G Chit nan dién
——  tir dau tién

~ ADP
+Pi

op B ATP)

 —

Lwong tik dnhsdng

ADP +Pv — 5 ATP
hv, chl

B. Giai doan quang hdéa hoc: c6 2 qua
trinh:

+ quang phosphoryl hoa vong

+ quang phosphoryl hoa khéng vong.

B1. Quang phosphoryl hoa vong:
Xay ra & hé thdng quang héa 1:

 AS - phan t&r diép luc = kich dbéng
dién t&r > e- nhay Ién quy dao cao
hon - tao ra NL (ATP) 2 e- cua
nuwdc tré vé diép luc thuong.

« Phosphoryl hoa vong 1a dang dau
tién cua quang hop,hiéu qua nang
lweng it.
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So d6 tong quat cua qua trinh quang phosphoryl hoa

khéng vong

B2. Quang phosphoryl hoa
khéng vong: bao gom:

+ Hé thdng quang |, hé thdng
quang |l va quang phan ly nuéec.
Ppay la co ché thu nang lvong
hiéu qua hon.

+ Hé théng quang | cé trung tdm
phan trng la P700.

+ Hé thdng quang Il ¢é trung tdm
phan wrng la P680
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+ Chung héap thu hai quang tlr dé chuyén sang trang
thai kich thich. Nang lwong hap thu nay sé st dung
cho qua trinh phosphoryl héa dé tao nén ATP va
NADPH.

Phirc  horp
Chit nén cytochrome
He quang |
Hé quang Il Anh
Anh sédng ‘I-L. sang s =

s
---------------------
-.., A e ot AR
-----------

Har_:_g _‘!Ialmad

Ki Ang giiea thylakoid

57
=7 i e e e e e LU YT
..........
............

d B
...............

Bom tdng
hop ATP

Chét nén




Hé thong quang | va quang Il trén mang Thylakoid
Quang phan ly nwéc 1a qua trinh khéi nguén cho qua trinh phosphoryl
hoa nay.
- San pham: 0,, H+

Bén rong Thyaoid + 0, thai ra méi trwong, thwe hién chudi van chuyén
i dién t&r quang hop dé tdng hop ATP va NADPH, H+

hv \
iH0 — {0H +@H két hop véi NADP - hinh thanh NADPH.

Chl-
I0H_—» 40H] + 4

HOH . H0+0) e Yl
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A g e+ g )b qomm | iy S@n pham pha sang: ATP, NADPH2 va Oxy
Hé quang Il | (khUéCh tan vao khﬁng khl’)

Qua trinh quang phan ly nwéc



2. Pha toi: (C6 dinh CO,): xay ra
trong phan co chat (phan nén -
stroma) cua luc lap

+ Khéng cé sw tham gia truc tiép
cla anh sang

+ S dung san pham pha sang
ATP va NADPH = chat hiru co
trong chu trinh Calvin.

22
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G3p _(:;lucnse va 4_:51:

(a sugar) hop chit hiru
Piura co khac

|

So do tong quat ciia chu trinh Calvin

2.1 Chu trinh Calvin (Chu
trinh C3): 90-92%

- S&n pham dau tién 3C - enzym
RUBISCO.

- Quang h6é hap: Enzyme gan
RUBISCO v&i Oxy dé chuyén
hwéng phan &ng theo 1 chiéu trai
ngwoc tao ra phan trng dac biét &
TVC3

+ Quang hd hap xay ra: C0, thap,
tc cao, AS manh.






2.2 Chu trinh C4: chi cé mot sé thyc vat nhiét doi (5%)

» San pham dau tién c6 4C - Enzyme PEP carboxylase
* Khéng co6 quang hoé hap = cwdng do quang hop cao hon
thuwc vat C3.

Luc lap clia t&€ bao md gidu Luc lap cia t& baobaobbé mach
Chu trinh Hatch
- Slack /,—-- AM Y
AM Chu trinh
AOA ;
Canvin-Benson
A CO;
PEP
o T s
ATP it piruvic
AM : Axit malic

25



2.3 CAM (>5%)

- Thwe vat vang kho, sa mac.

- Gém qua trinh cb dinh CO, (chu trinh Hatch-Slack ) xay ra vao ban dém va qua trinh khir
CO0, (chu trinh Canvil) xay ra vao ban ngay.

*Thwe vat CAM déng hoa C0, xay ra 2 giai

doan :
Bém Ngay
= PEP“"" | Tinh bat « Ban dém: PEP déng héa C0, >AOA>AM
C6 dinh CO; Y ‘au o (dw trir trong khéng bao).
¢ thuc vat Canvin-Benson
CAM ik / » Decacboxyl hoa AM—-> CO,, axit pyruvig;
co; CO0, nay tham gia vao chu trinh Calvin dé tao
AM——t_am—" ra CgH1,O¢ tlr d6 tao tinh bot, giai doan nay
Xay ra vao ban ngay.

26

PEP : Photpho enol piruvat
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4.Y nghia cla
quang hop
*Doi v&i thwe vat

*Poi v&i thién nhién
*Poi v&i con ngwoi
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*Poi v&i thwe vat:

Hoat d6ng quang hop cung
cap moét ngudn cac chat hiru co
vo cung da dang va phong phu
thoa man moi nhu cau vé dinh
dwdng cua moi sinh vat trén trai
dat.



*Doi v&i thién nhién:

- Quang hop con la qua trinh cé y

nghfa quyét dinh s ton tai cta sinh

gioi.

- Can bang tilé 0,/ C0, trong khi
quyén

- Néng d6 0,,C0, ludn duwoc gilr
virtng (CO0,:0,03%, 0,:21%).
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*Poi v&i con nguwdi:

+ Cung cap mdt ngudn nang lwong rat phong phi nhw than da,
dau ma, cui, than bun...

VD: Hoat ddng quang hgp cua cac sinh vat ngay xwa da tich
luj ndng lwong vao trong than da, dau mé dé cho chung ta khai
thac va st dung hién nay.

s M/:>

Pressure

Lignite

30
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« Hién nay, con ngu®i co str dung ngug‘“)n nang lvong nguyéen
te hoac anh sang, gio... nhuwng chwa the thay theé dwoc than da
va dau mo.




« Cung cap mdt ngudn nguyén liéu vo
cung phong phu va da dang cho cong
nghiép.

Vd: nhw cdng nghiép go, cdng nghiép
dét, céng nghiép giayi,...

« San xuat ndng nghiép thi hoat déng
quang hop quyét dinh 90 - 95% nang
suat cay trong.

32
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Quang hrp quyet dinh 90-5% nang sudt ciy trong



33

5: Tac dong
nhw thé nao
dén quang
hop dé phuc
vu muc dich
cua con
ngwoi?
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Céc bién phap nang cao nang suat sinh vat hoc bao goém:
* ndng cao dién tich la
* tang cwrong hoat dong quang hop

- diéu chinh thoi gian quang hop .
1. Nang cao dién tich la:

+Tang dién tich 14 hop li: Néu dién tich 14 qua thap sé lang phi ndng lwong
anh sang va nang suat clia quan thé sé thap




+ Dién tich 14 téi wu ctia moét quan thé Ia dién tich 1a cé hiéu
suat quang hop cao nhét.

VD: Céc giong la cii c6 dién tich Ia toi wu thap (2-3m2 14/
Tm? dat), trong khi do cac giong lua mai co loai hinh tham
canh thi dién tich la téi wu rat cao (6-8m 2 [a/ 1m 2 dat).

+ Dién tich la dat cwc dai trung voi giai doaq ra hoa két qua
= Diéu khién dién tich 1a sém dat cwc dai tbi wu va duy tri
trang thai t6i wu cang lau cang tot.

35
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Bién phap nang cao dién tich la:

« Chon gidng c6 hé sb 1a t6i wu.

o S d,ung phan bon dac biét la dam dé tang nhanh dién tich Ia( nén
can doi P va K).

« Diéu chinh mat do.

« Phong trtr sau va co bién phap kéo dai tudi tho cua la.
Tang dién tich la




37

2. Piéu chinh hoat dong quang hop:

+ Cwong do quang hop danh gia kha
nang hoat déng quang hop clia cac quan
thé cay trong khac nhau.

+Hiéu suat quang hop (HSQH)

- La lwong chat khé cay tréng tich luy
dwoc trén 1m 2 |a trong thoi gian 1 ngay
dém

- Hiéu suat quang hop danh gia kha
nang tich luy cha quan thé cay trong

- Hiéu suat quang hop thay déi theo cac
giai doan sinh trwdng cua cay.
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3. Piéu chinh th&i gian quang hop:

» Th&i gian quang hop cua thwce vat
goém: thdi gian quang hop trong ngay,
trong nam va tudi tho clia co quan
quang hop, chi yéu la tudi tho cua la.

« Bb tri nhiéu vu tréng trong ndm va cé
thé xen canh go6i vu dé tan dung nang
lweng anh sang.




39

6. MOT SO bAC
PIEM CUA
QUANG HOP



6.1: Nhirng sw khac nh‘au vé quang I]c_yp cua cac loai tl“ll_.l’c vat:
Quang hop khac nhau vé noi @, sinh séng phat trien va diéu kién ngoai canh:

+ Thyc vat sbng & trén can:

Nh& chéat diép luc,anh sang,Co0, va
nwdc > chat hiru co 2 thuc day sw
sinh trwéng, phat trién

+ Thwc vat sbng & dwdi nuéc:
Ham lwong diép luc khéng nhiéu, nhirng thwc
vat cang & sau dwdi bién thi ham lwong chét
diép luc cang it.

40
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6.2. C6 thwc vat nao khéng
quang hop hoac quang heop
rat yéu van song khéng?

= Khong co treong hep
‘nhirng thyc vat khéng quang
hop hoac thyc vat quang hop
yéu van sbng’.

Vi: Quang hop la qua trinh thiét
yéu, co sb it loai khéng quang
hop van sbng vi chung ki sinh
l&n nhirng cay khac dé hat chat
dinh dwéng dé sinh ton.
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6.3: Mau sac cua la anh hwéng dén quang
hop:

- Trong sac t6 14 khéng nhirng co
chlorophyll ma con c6 cac sac to
hoé tro khac:

* lutein

» B-carotene
« Zeaxanthin
 Lycopene.

DPa&c tinh hap thu anh
sang khac nhau



- Khi dé6i mua: L4 ddi mau, mau xanh cla chlo, mau vang cla carotenoids, mau dé cda
Anthocyanins. C6 sw truyén nang lwong tlr cac sac tdb nhan dwoc nang lwong sang cac
sac t6 khac va cubi cung truyén nang lwong cho hai tdm quang hop dé thwe hién phan
rng quang hoa.

Sang thu s
Nhiét 8 gigm

Khingiy - + Mua thu, khi nhiét o xuér)g thé’p:,Ch[o bi phan
ngan lgi giai, mau xanh dan dan mat di. Sac to vang do
bén cao hon - mau vang ré hon.

Mau clia séc t& ) ‘
Didp luc bi phan gidi | ( o A LA 1z 1z
ittt o + Anthocyanin cling hién dién trong sac t0 13, la

cO mau tim dam.

% = Thwc vat cd mau nhw tim, xam, va la ddi mau
, I khi chuyén mua, thwc vat van thyc hién chuc
Sic 13 do An sau lop digp luc ndng quang hop trlr nhirng cay thiéu chat hoac
@ Anthocyanin sinh ra, Carotencid xuat hién, . gA g Ag ] P \ 9 y‘ s
ld cay hod dé lam hién ra mau vang bi bénh gay mat mau xanh thi quang hop tro

nén kém hon.
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Mot s6 anh ve sw
chuyén mau & la:
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