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TOM TAT: Cit déng khi khdu va quang hop ciia 6 giéng trong khoai mi (sdn chudi
vang, sdn mi bac, sdn tridng Bdc Thdi, sdn mién Nam, sdn chudi xanh va sdn xanh Vinh
Phii) trong ngay duoc theo déi (tir 6 gio tdi 18 giv). C6 mdi lien hé thudn giita sw mao khi
'khdu va t6¢c d§ thodt hoi nude & cdc gidng trong khoai mi dugc khdo sdt. AIA 2mg/l thiic
‘nhanh sy mé& khi khdu sau 15 phiit xit Iy. Vai tro ciia nhiét dé va dnh sdng trong cdc qud
trinh quang hgp va hé hap duge thdo ludn. -

T khéa: Manihot esculenta Crantz, ¢ dong khi khiu, quang hgp, hd hdp, auxin,
acid abcisic.

1.MG PAU

Quang hop 1a vin dé cin bin cho ning suit & thue vét. Sy thodt hoi nudc x3y ra chd
y€u qua cdc khi khfu & trang thii md, & b& mit 14, 1am mat mot lugng 16n nude hang ngay,
nhung ddng thdi ciing tao nén luc kéo chi y€u d€ dua dich méc di 1én (Heller et al. 1993,
Salisbury and Ross 1992). Nghién citu su thodt hoi nudc trong ngay li€n hé vdi clt dong khi
khiu va cudng do quang hdp duge nhi€u tic gia chy ¥ (Chowdhury et al. 2003, Laxman et
al. 2003, Saini and Singh 2003). Trong bai ndy, ching t8i theo ddi cic clt dong khi khdu va
su thodt hoi nudc hing ngay trong m&i lién hé vdi su thay d8i cudng do quang hop va dnh
hudng cla nhiét d§ va dnh sdng cao trén qu4 trinh ndy & mot s§ gidng trong khoai mi.

2. VAT LIEU VA PHUGNG PHAP
2.1.Vat liéu

- Sdu (6) gidng trdng khoai mi 2 thang tudi dugc trdng trong c4c tii nylon (kich thudc
15x25¢m), tai vudn thue nghiém Trudng Pai hoc Khoa hoc ty nhién-DHQG. H8 Chi Minh:
sdn chudi vang (ky hiéu: SCV-02), sin mi bac (SMB-02), sin tring Bic Théi (STBT-02),
sdn Mién Nam (SMN-02), s{n chu&i xanh (SCX-02), sin xanh Vinh Phg (SXVP-02).

- L tlf cdc cay in vitro 2 thdng tudi dugc trdng trén méi trudng MS, & 2500 [ 200 Ix
(12 gid sdng / ngay), 28 0 2°C, va do 4m 65 0 5%. Sau 2 thdng, cdc ciy ndy c6 5-7 14; 2-3
1d & giira than dugc dung trong thi nghiém (inh 1).

2.2. Phuong phap

Theo doi su thay d8i nhiét do, cudng d6 dnh sdng va d6 4m trong ngay, trong vudn
thuc nghiém. (Céc cay dudc twéi nudce lic 6 gid va 17 gid).

Xdc dinh sy phan bg, s8 lugng va cdc cit dong khi khdu: L4 khoai mi dudgc chia 1am 4
viung (hinh 2) va mot 16p collodion dugc bbi nhe 1&n mat dudi 14 & vi tr xung quanh gin
chinh ciia mdi viing. Sau khodng 2 phit, 16t nhe 16p collodion da kho, d€m va quan s4t sy
déng, md clia cdc khi khdu dugc in trén cdc 16p niy. S§ khi khdu trung binh dudc tinh trong
thi trudng kinh hién vi (x40) tudng dng vdi dién tich 14 0,085mm?>.
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Khéo sdt su thodt hdi nudc qua khi khAu: Tdc dd thodt hai nudc duge do dua vao sy
d8i mau ctia khoanh gidy dudc thim CoCl, 5%, d€ kho va ddn 1én mit dudi cda 14. Khi
kho, gidy CoCl, c6 mau xanh; va khi 4m (do sy thodt hoi nudc), gidy c6 mau hong. Su déi
mau cang nhanh, su thoat hoi nudc qua khi khiu cang manh.

Hiéu ttng nhanh cla auxin va acid abcisic trén su dong m& khi khau: AIA (Acid Indol
Acetic) 2mg/l va AAB (Acid abcisic) 10 mg/l dudc phun 1€n mét dudi 1a, lic 0 gid sdng, va
su déng ma khi khdu dugc quan sét qua cdc 16p collodion sau 15 phut.

Po cudng d6 quang hgp: Cudng do quang hgp clia 14 tdch rdi, tir cdc cay trong vudn
thuc nghiém va cdc cay in vitro, & cdc thoi di€m khédc nhau trong ngay dudc do nhd mdy
véi dién cuc oxygen (Hansatech), & nhiét do 30 °C va dnh sdng 10.000 1x. Sy trao ddi khi
dugc do nhanh trong 2 phut. Su do dugc lap lai 3 1an trén cdc 14 riéng biét.

X 1y nhiét va dnh sdng: Ld cdy in vitro 2 thiang tudi dudc tdch rdi khéi than (lic
Ogid sdng) va ngdm trong nudc cit c6 nhiét do 30°C, 35°C, 40°C va 45°C, trong 1 gid, trudc
khi do hoé hdp va quang hgp & 30°C. Anh séng dugc xi 1y biing cdch dit cdc 14 trong mdy
Hansatech va diéu chinh dnh sdng & 1.000 Ix, 10.000 1x, 60.000 1x va 110.000 Ix trong 2
phiit do sy trao ddi khi, nhiét d dugc gitr 8 30°C. Hb hap dudc do trong t8i, quang hgp ludn
ludn dugc do 3 10.000 1x sau cdc xi Iy & cdc cudng dd dnh sdng khédc nhau.

3. KET QUA VA THAO LUAN
3.1. Sy thay ddi nhiét d§, 4nh sdng va d¢ Am tuong doi ctia khong khi trong ngay

Trong vudn thuc nghiém, nhiét d (bén dudi bd la khoai mi) it thay ddi; 4o 4m gidm
trong khodng 9-13 gid ; dnh sdng cao nhit & 11-12 gid (hinh 1).
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Hinh 1: Su thay ddi nhiét d§, 4m d6 va cudng d6 4nh sdng trong ngay trong vudn
thuc nghi€ém.

3.2. Sy phan bd khi khiu & mit dudi 14
S5 khi khiu trong thi trudng kinh hién vi (twong dng 0,085mm’ 14) it thay déi gitra cdc

viing, nhung s§ khi khiu trung binh rdt cao & SCX-02 so vdi cdc giong trong con lai
(bang 1). Khi khau trong viing 1 s& dudc theo doi trong tat cd cdc thi nghiém khdéc.
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Bang 1: Sy phan b khi khiu & mit dudi cia ld § céc giong khoai mi.

w 4 Ving
Gidng trong
L 2 3 & Trung binh
SCV-02 40,0 £ 2,7 | 32,0 £ 23 | 30,0 £ 24 | 40,0+27 35.5
SMB-02 39,0 + 1,7 | 33,0 + 11,5 | 36,0 + 10,1 3.0+ 5.2 34,8
STBT-02 370 £ 3,5 | 320 +28 | 31,0 £ 3,1 | 320+ 2,0 33,0
SMN-02 490 £ 3,2 | 54,0 £20 | 450 + 53 41,0+ 2,5 473
SCX-02 590 £ 32 | 680+ 1,0 | 580 + 1,5 | 51,0+ 6,6 58,0
SXVP-02 430 + 26 | 380+ 15 | 350+ 1,5 36,0+ 0,6 38,0

3.3. Sy md khi khdu trong ngay

J céac giong rdng duge khio sdt, trén 80% khi khfu md lic 8-10 gid. Riéng SCX-02

¢6 2 1an m& nhiéu khi khiu: 14n 1 ldc 10-12 gid, 1an 2 lic 14-16 gid (bdng 2).

Bang 2: % khdu md trong ngay cia cdc giéng trong khoai mi

Thai ; R

gian Gibng trong

(gid) SCV-02 SMB-02 | STBT-02 | SMN-02 SCX-02 | SXVP-02
6-8 | 28,0408 | 22,0400 | 11,0+0,0 | 150+3,0 | 6,0+ 1,0 | 13,0+1,0
§-10 | 850+02 | 80,0404 | 96,0+0,8 | 850+10,0 | 53,0 +4.0 9301430
10-12] 990+0,1 | 97,0402 | 77,0+1,1 | 20,0+4,0 | 960+50 | 96,0+4,0
12-14 | 230+00 | 200+0,0 | 90+1,9 | 32,0£4,0 | 11,0+2,0 | 18,040
14-16 | 56,0+0,0 | 76,0+£0,0 | $6,0+1,7 | 80,0480 | 93,0+0,0 | 10,0+0,0
16-18 | 500+0,1 | 70,0400 | 550+2,8 | 68,0+2,0 | 18,0+3,0 | 20,0+40

3.4. Sy thodt hoi nuée

Su thodt hai nudc & cdc gidng trong néi chung d&u nhanh & 9-11 gid, sau dé glam
dan cho dén chiéu (bdng 3), twong ing v4i sy gia ting cudng d6 4nh sdng, sy gidm d6 Am
khi quyén va sy md khi khiu.

Bang 3: Thdi gian thodt hdi nude (gidy) trong ngay ¢ cdc giong trong khoai mi.

Thoai Gibng trbng

Egg]:l;) SCV-02 SMB-02 STBT-02 SMN-02 SCX-02 SXVP-02
9 -10 60 £ 9,1 108,5£35,8 | 88,3+ 16,2 | 147,0+17,0 130,0+16,0 67,0£6,0
10-11 70£9,2 158,3+32,2 | 100,1+25,6 126,0+£23,0 | 85,0+14,0 68,0+4,0
11-12 | 96,9 424,5 | 264,8+77,2 | 108,3+25,9 | 151 ,0£31,0 | 147,0438,0 | 88,0+13,0
12-13 | 95,7423,3 | 240,7+58,1 | 171,7+42,2 603,0+£39,0 | 90,0+9,0 1042,0+2,0
13- 14 | 106,3+ 33,1 - 315,8453,2 | 693,0+63,0 | 206,0+26,0 333,0485,0
14-15 | 138,7+ 23,7 | 561,5+14,0 203,2453,1 | 255,0+33,0 152,0+28,0 | 236,0+25,0
15-16 | 240,3£10,5 | 641,0+68,0 115,3£21,0 | 173,0+11,0 | 181,0+39.0 348,0+28.0
16-17 | 786,2424,0 | 717,0+89,0 109,0£19,0 | 156,0+4,0 | 543,0+65,0 641,0+76,0
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& SCX-02, su thodt hoi nudc nhanh & 12-13 gid lign quan t6i sy md nhiéu khi khau
Jin 1; nhung sy thodt hdi nudc kém hon trong 14n m3 khi khdu tha 2 (14-16 gid) thi chic
chin ¢é lién quan t6i sy gia ting d6 Am khi quy&n va sy gidm cudng do dnh sdng. K€t qud
cho thdy dudng nhu d6 md khi kh#u lién quan thudn véi t6c do that hdi nuée hon la s khi
Kkhiu trén bé mat 14, vi SCX-02 ¢6 nhiéu khi khiu nhung t6c do thodt hoi nuéc 181 da
khong cao hon so véi cdc gidng trong khéc.

3.5. Hiéu tng nhanh clia AIA va AAB déi véi cif dong khi kh&u

AIA 2mg/l kich thich sy md khi kh#u rat nhanh sau 15 phit xi 1§ (so véi chuin), trir
STBT-02 véi s6 khi khiu md cao lic ddu thi nghiém (bdng 4). AIA kich thich sy md khi
kh#u do téc dong trén bom proton; bom ndy cho phép H' ra véch t& bao, tao diéu kién cho
t&€ bao khi khdu hap thu cédc ion khodng, dic biét la K* (Heller et al. 1993, Salisbury and
Ross 1992). AAB c6 hiéu ing nghich vdi AIA trén bom proton khi cdy chiu mdt stress nudc
(Taiz and Zeiger 1991), nhung hi€u dng clia AAB khong 10 & cidc giong wdng khoai mi
dugc khio sit, vi AAB 10mg/l kich thich sy dong khi khiu & SXVP-02, nhung hiéu ing ndy
khong 16 & STBT-02, SMN-02 va SCX-02, hoic c6 hidu ng nguge lai (lam ma khi khau) ¢
SCV-02 va SMB-02.

Bang 4: Anh hudng cda AIA 2 mg/l va AAB 10 mg/l Ién suf mdé khi khéu sau 15 phiit xif 1y

. Gidng trong
SCV-02 SMB-02 STBT-02 SMN-02 SCX-02 SXVP-02
Nudc 57+ 0,1 | 67,0+0,1 | 90+0,0 | 850+6,0 | 80,0140 67,0+3,0
AJA 2mg/l | 87,0+0,1 | 740£00 89,0+0,1 | 100+0,0 | 940+2,0 | 820+ 2,0
ABS 98,0+ 0,0 | 80,0£0,0 | 89,0+0,0 91,0+£2,0 | 750+4,0 | 53,0+8,0
10mg/l

3.6. Cudng dd quang hgp

G4 giong trdng dudc khdo sdt (SMB-02, STTB-02, SCX-02 va SXVP-02), cudng do
quang hdp ndi chung 1t cao & 8-12gid (bdng 5) tuong dng voi sy md nhiéu khi khdu va
cudng dd 4nh séng cao. Su md nhidu khi kh#u tuong dng vdi sy thodt hdi nudc nhanh va su
gia nhap khi CO; cho quang hgp. Riéng SCX-02 ¢6 dinh quang hgp 1an 2 & 14-16 gid wong
iing véi sy md nhidu khi khdu 1dn thi 2. Dudng nh ¢6 mot nhip quang hop trong ngay &
cic cAy khoai mi dugc khdo sdt ngay ¢ & cc ciy dudc nudi cdy in vitro, G cac diéu kién
nudi trdng &n dinh.

Bang 5: Cudng do quang hgp ciia mét s0 giong trong khoai mi

Thai Cuong dé quang hdp (mmol/cmzl gid)
diém SMB-02 STBT-02 SCX-02 SXVP-02
d? Cay Cay Cdy Cdy Cay Cdy Cdy Cdy

(819) | phawoi | invitro | nhalugi | invitro | nhalusi | invitro | nhaludi | invitro
8-10 2,0+£0,7 92+09 1,7+ 0,0 5,0+0,0 10,3 £0,0 62+13 11,4+ 0,0 7,0+£0,3
10-12 1,709 89+1,6 12405 49109 15,8+ 0,1 10,6 £ 0,7 199128 10,2£1,0
214 | 07£00 | 27416 | 09%02 | 1,800 | 12501 | 10422 | 11,0404 | 82+08
4-16 | 0805 | 68412 | 05+00 | 1800 | 170500 | 13217 | 123201 | 92#35
1618 | 06£00 | 19410 | 07400 | 1502 | 107£0,1 | 862+00 | 10801 | 69 £29
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3.7. Anh huéng cda xi& Iy nhiét va 4nh sdng trén ho hap va quang hgp

D61 vé6i xt 1y nhiét do, SCV-02 va SMB-02 ¢ quang hdp manh nhat & 40°C, rat thap
G 45°C; ho hdp gidm manh ngay & 35°C, tuy nhién ting nhanh tr8 lai cho t6i 45°C (bdng 6).
G Chiorella pyrenoidosa, chiing t6i da chiing minh tinh thim cia mang (tinh din dién va su
thodt cdc ion), cudng do quang hgp va hod hdp rat nhay cdm vdi mot s6c¢ nhiét tuong t (Lé
Thi Phudng Hong va csv. 1999). B&i véi xit Iy 4nh sdng, quang hgp manh nhdt & 10.000 Ix,
trir SXVP-02 manh nhdt & 60.000 1x; hé hap manh nhit & 10.000 Ix & cdc gidng trdng dugc
khdo sdt (bidng 7).

Bang 6: Cudng d§ quang hgp va hd hap sau xi¥ If nhiét do

X SCV-02 SMB-02 STBT-02
ly Quang I‘icjp Hb hz‘fqp Quang i}‘Qp Quang }}f}p Hb hﬁ}) Quang 1'1gp
(mmol/cm™/gid) (mmol/cm/gi¥) (mmol/em™/gid) | (mmol/em®/gid) (mmol/cm™/gid) | (mmol/cm*/gid)
30°C 2210 33,1 £1,7 1,30,1 2210 33,1x1,7 1,3£0,1
35°C 5,1£3,0 3,120 1,6 £ 0,0 5130 3,120 1,6 0,0
40°C 16,9+ 3,0 2,7+0,9 1,8 +0,5 16,9 +3,0 2,7+0,9 1,8 £ 0,5
45°C 1,8 0,6 28,6 0,6 0 1,8£0,6 28,6 + 0,6 0

Bdng 7: Cung dd quang hop va hd hap cha cAy khoai mi & cdc cudng do
chiéu sdng khdc nhau

Cudng do 5 §
Cudng dd dnh Gidng trong

sang (Ix) (SMN02) (SCX02) (SXVP02)

Cudng do 1000 1542+1,0 | 10,57+0,4 4,68 +0,9
quang hdp 10.000 1776 £1.5 16,38 + 2,1 10,25+ 2.8
(mmol 60.000 8,58+0,2 6,48 + 1,2 12,48 +2.4

0x/cm’/gid) 110.000 582+0,9 5,34 + 0,6 9,66 + 0,3
Cudng d6 ho 1000 1242+33 | 1564+426 | 76,74+7.9
hap (mmol 10.000 72,12 +18,7 | 80,34 +13,9 | 1012+ 14,1
O/em’/gicr) | 60.000 744 +1,7 11,34+43 | 3402+12
110.000 19,14 +1,2 | 5802+22 | 2844+36

Anh 1: Ciy khoai mi
SXVP-02 sau 2 thdng
ting trudng trén moi

Hinh 2: SJ d6 cdc ving trén 14 khoai
trudng MS.

mi d€ quan sat su phin bd khi khiu
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Anh 2: Khi khiu déng & SCX-02 (A) va khi khiu m& & SMN-02 (B).

4. KET LUAN

- C6 sy tuodng ting gilta % khi khdu md, su thodt hoi nu6c va quang hgp & cdc giong
trdng khoai mi dudc khdo sat.

- Sy ddp ting v6i sy thay ddi cudng do 4nh sdng va nhiét d6 c6 thé khdc nhau & céc
giong trong khédc nhau.

Trong tuong lai, chiing t5i s& ti€p tuc nghién cifu su quang hgp va su phan phdi cdc sdn
phim quang hgp trong muc dich lam ting nidng sudt ci khoai mi.

STOMATAL MOVEMENTS AND PHOTOSYNTHESIS IN SOME CULTIVARS
OF CASSAVA (MANITHOT ESCULENTA CRANTZ)

Tran Thi Thanh Xuan®, Tran Thi Anh Thoam, Vo Anh Kiet"”, Le Thi Trungm
Nguyen Xuan Dung?, Phan Ngo Hoang®, Bui Trang Viet®
(1) University of Pedagogy Ho Chi Minh City
(2) University of Natural Sciences — VietNam National University Ho Chi Minh City

ABSTRACT: Stomatal movements and photosynthesis of six cultivars of cassava
during natural diurnal period (from 6 hrs to 18 hrs) were studied. The data revealed that
there was significant positive relationship in stomatal opening and transpiration rate,
among the cultivars, during the time course of the day. IAA (2mg/l) quickly enhanced the
stomatal opening after 15 minutes of treatment. The roles of temperature and light in
respiration and photosynthesis were discussed.

Key words: Manihot esculenta Crantz, stomatal movement, photosynthesis,
respiration, auxin, abscisic acid.
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