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1. Khai niém vé thuc vat C3

Thuc vat C3 la nhédm thuc vat ma trong pha toi cla qua trinh quang hop, san
pham 6n dinh dau tién dugc tao ra sau khi c6 dinh COz2 la mét hop chat cé 3
nguyén t& cacbon, dé la Axit Photphoglyxeric (APG). Pay la con dudng quang
hop phé bién nhat, cé ¢ hau hét cac loai thuc vat, dac biét la cac loai séng &
vung O6n déi va & nhiét déi.

e Tén goi: Bat nguon tir sdn pham dau tién cla qua trinh cé dinh CO: la hop

chat 3 cacbon (APG).

e Dai dién: Rat phs bién, bao gom phan I6n cac loai cay trong quan trong va

On

cay go.
Vi du:
1. Cay luong thuc: Lua, lda mi, khoai tay, san.

2. Cay cong nghiép: Dau tuong, lac, cao su.

3. Rau mau: Ca chua, rau mudng, xa lach, cac loai rau cai.

2. Cac giai doan cua quang hgp 6 thuc vat C3

Quang hop & thuc vat C3, cling nhu cac nhém thuc vat khac, bao gom hai pha
chinh la pha sang va pha t6i. Hai pha nay cé moi quan hé chat ché véi nhau:

pha sédng cung cap nang lugng (ATP) va luc khitr (NADPH) cho pha t6i hoat dong.
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Bang so sanh tong quan Pha sang va Pha toi

Tiéu chi Pha sang Pha t6i (Chu trinh Calvin)
Noi dién

Mang thylakoid cla luc lap Chat nén (stroma) cua luc lap
ra

) Khong truc ti€p phu thudc vao

Dieu

Can c6 anh sédng anh sang, nhung can sadn pham
kién

cla pha sang

Nguyén Nudc (H20), anh sang, ADP,
CO2, ATP, NADPH

liéu NADP+

San Chat htu co (CeH1206), ADP,
ATP, NADPH, O2

pham NADP+

Chuyén hda nang lugng anh
St dung ATP va NADPH dé khu
Ban chat sang thanh nang lugng hda hoc
CO:z thanh cacbohidrat
trong ATP va NADPH

2.1. Pha sang
Pha sang la giai doan chuyén hda nang lugng 4nh sdng mat trgi thanh nang
luong hda hoc duédi dang cac lién két cao nang trong ATP va NADPH.
e Dién bién:
o Hap thu nang luong anh sang: Cac sac té6 quang hgp (chlorophyll,

carotenoid) trén mang thylakoid hap thu photon dnh séng, tré nén kich

Vidocu.com - Chia sé tai liéu hoc tdp mién phi Trang 2/7



dong va truyén nang luong cho nhau, cudi cung tap trung tai diép luc a &

trung tam phan Ung.

o Quang phan li nudc: Nang lugng anh sang kich thich qua trinh phan i

phan to nudc.
Cong thuc:2H20 -» 4H* + 4e~ + O:

Gidi thich: Qua trinh nay gidi phéng Oz ra ngoai khi quyén, céc electron (e-)
duoc dung dé bu lai cho diép luc a, con proton (H*) tham gia vao viéc téng

hop ATP va khir NADP+.

o Tong hop ATP va NADPH (Quang photphorin héa): Electron tir diép
luc a dugc truyén qua mot chudi chuyén electron, gidi phdng nang lugng
dé tong hgp ATP tir ADP va Pi. Cudi clng, electron va H* tir qua trinh

quang phan li nudc sé dugc dung dé khir NADP+ thanh NADPH.

Cong thuc:ADP + Pi » ATP va NADP* + 2e- + 2H* - NADPH

e San pham cudi cung cua pha sdng: ATP, NADPH va Oz. Trong dé, ATP va
NADPH la nguén nang lugng va luc khir cho pha t6i, con Oz dugc thai ra moi

truong.
2.2. Pha t6i (Chu trinh Calvin)

Pha téi la qud trinh s dung cac sdn pham cla pha sang (ATP, NADPH) dé co
dinh CO2 va téng hgp nén céc hgp chat hiru co. Qua trinh nay dién ra theo moét

chu trinh khép kin goi la chu trinh Calvin, gdom 3 giai doan chinh.
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Giai doan 1: Cé dinh CO:

e Khai niém: Phan t& CO:z tir moi truong dugc két hop véi mot chat nhan la
Ribulose-1,5-bisphosphate (RiDP - m6t hgp chat 5 cacbon) dudi tdc dung cua
enzyme RuBisCO.

e Cong thuc:CO:2 + RiDP -» Hop chat 6C khdong bén » 2 APG (Axit
photphoglyxeric)

e Gidi thich: San phdm dau tién tao thanh la mdt hop chat 6 cacbon khéng
bén, ngay lap tdc bi phan cat thanh 2 phan t& APG (3 cacbon). Day chinh la

ly do con dudng nay dugc goi la C3.
Giai doan 2: Khu APG thanh AIPG
o Khai niém: M6i phan tir APG sé dugc bién déi thanh Aldehyde
photphoglyxeric (AIPG) nhd nang lugng tu ATP va luc khd tr NADPH cua pha
sang.
e Cong thuc:APG + ATP. + NADPH - AIPG + ADP + Pi + NADP+
e Gidi thich: AIPG la mot loai duong 3 cacbon. Mot phan AIPG sé dugc tach ra
khai chu trinh d€ téng hgp nén glucose (CeH120s), sau dé tir glucose cé thé
tao thanh tinh bodt, saccarose, axit amin, lipid...
Giai doan 3: Tai sinh chat nhan RiDP
o Khai niém: Phan I6n cac phan t AIPG tao ra sé di vao qua trinh tai tao lai
chat nhan ban dau la RiDP dé chu trinh c6 thé tiép tuc.

e Cong thuc:AIPG + ATP - RiDP + ADP
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e Giai thich: Giai doan nay ciing tiéu ton nang lugng ATP tU pha sang. Viéc tai
sinh RiDP ddm bao chu trinh Calvin dién ra lién tuc khi cé du CO2z, ATP va

NADPH.

Phuong trinh téng quat cho chu trinh Calvin d€ tao ra 1 phan ta

Glucose:

6CO:2 + 18ATP + 12NADPH - CeéH1206 + 18ADP + 18Pi + 12NADP* +

6H:20

3. Quang hé hap (H6 hap sang)

Quang ho6 hap la mot qud trinh chi xay ra & thuc vat C3, dac biét trong nhiing

diéu kién moi trudng khéng thuan lgi.

o Khai niém: La qua trinh hap thu Oz va gidi phéng COz ngoai sang. Qué trinh
nay xay ra dong thai véi quang hop.

e Nguyén nhan:
o Do enzyme RuBisCO c6 hai hoat tinh: carboxylase (két hop véi COz) va

oxygenase (két hgp véi Oz2).

o Trong diéu kién cuong do anh sang cao, nhiét dé cao, nong dé COz can
kiét'va néng do O: tich Ity cao (do khi khéng déng lai d€ trdnh mat nudc),

hoat tinh oxygenase cla RuBisCO sé dugc kich hoat.

e Co ché: Enzyme RuBisCO sé két hgp RiDP véi Oz thay vi CO..
Cong thuc:RiDP + 0z » 1 APG + 1 Axit glycolic
e Hau qua:
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o

Khéng tao ra ATP hay NADPH.

O

Tiéu tén san pham quang hgp (RiDP) ma khong tao ra chat hiru co mdi.

o

Lang phi nang lugng ATP.

O

Lam gidm hiéu suat quang hop cla thuc vat C3 tur 30-50%.

e Vi du vé diéu kién gay ra quang ho hap:
o MOt cay lla moc ngoai déong vao mdt ngay hé nang gat, nhiét d6 cao. Cay
sé dong bét khi khong dé gilr nudc, lam néng doé CO:z bén trong 14 giam va

02 tang, dan dén quang h6 hap tdang manh.

o Céac cay trong trong nha kinh néu khéng dugc théng gié tét, néng dé CO:

sé giam dan trong ngay, kich thich quang ho hap.

4. Pac diém thich nghi caa thuc vat C3

Do cé hién tugng quang hdé hap lam gidm hiéu suat, thuc vat C3 thich nghi va

phat trién tot nhat ¢ nhitng vung cé diéu kién khi hau 6n hoa.

e Mbi truong soéng: Phan bo rong rai khap nai trén Trai Bat, nhung chiém uu
thé & vung khi hau 6n déi va & nhiét ddi, noi c6 nhiét d6 va cudng do anh
sang vlUa phai, nguén nudc doi dao.

e Nang suat sinh hoc: Thap haon so véi thuc vat C4 va CAM, dac biét trong
diéu kién kho han, néng bic. Tuy nhién, trong diéu kién mat mé va da am,

hiéu suat cta chung lai rat cao.

e Vi du vé su thich nghi:
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o Cac cay lda é dong bang séng Hong phat trién manh mé vao vu xuan he,
khi nhiét d6 mat mé va dé am cao.
o Céac khu riing cay 14 rong 6n déi (nhu so6i, phong) cé hiéu suat quang hgp

rat cao vao mua hé 6n hoa.
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