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Tém tit: Nghién ctru dugc tlén hanh nhim x4c dinh ndng d6 dudng sacaroza giy han nhan tao va
phan nhom chiu han cua 5 gidng déau tuong DT2008, DT51, DT99, DT26, DT2003 thong qua cac
chi tiéu nghién ciru: s hat nay mam chiéu dai mam, hoat d6 enzym amylaza. Két qua thu duoc
cho thay chung t6i di xac dinh 1a ndng d6 duong sacaroza 6% c6 anh huong 16 rang dén cac chi
tiéu nghién ciru khi kéo dai thoi gian gdy han va chon 3 gidng dau twong DT2008, DT2003, DT99
tuong ng v6i mirc chiu han tdt, trung binh, kém dé theo ddi dong thai hoat do enzym amylaza,
enzym proteaza trong diéu kién han. Két qua chimg t6 rang ting hoat d6 enzym amylaza co thé la
mdt phan tng khong dic trung cua déu twong trong diéu kién han. Sy ting hoat d6 proteaza c6 thé

14 mdt loai phan irng déc trung.

Tir khéa: Dau tuong, nay mam, amylaza, proteaza, phan tmg dic trung, han.

1. Mé diu

Dau tuong 1a ciy trong duoc trong nhicu
thir ba trén thé giéi va 1a ngudn dau thuc vt
quan trong nhét, ngudn protein cho con
nguoi. Tuy nhién niang suit dau tuong bi han
ché boi nhitng anh huéng vé méi truong, dic
biét 1a han han. Ching ta di c6 nhiéu nhiing
nghién ctru sdu tim hiéu vé cac co ché chéng
chiu cua thyc vat n6i chung. Riéng véi cay dau
tuong, c¢6 rat nhiéu nghién ctru vé anh hudng
ciia han dén timg giai doan sinh trudng, phat
trién va ning suét cua cdy [1-2]. Tir d6 tim ra
dugc nhing co ché gitp cdy dau twong chdng
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chiu duogc voi stress han nhu vai tro cda cac
enzym (amylaza, proteaza, catalaza, SOD,...)
[3-4], cc chat 1am thay dbi tinh thAm cua mang
té bao (prolin, glyxinbetalin,...), cic hooc mén
sinh trudéng (auxin,...) [5], vai tro cia hé ré
[6-7], vai trO ciia quang hop,... thdm tri xac
dinh duogc cac gen cu thé diéu khién céc co ché
chéng chiu cia cay [8-9]. Nhung mot van dé
dit ra 1a: trong nhing co ché giup cho thyc vat
chéng chiu duoc stress moi truong thi nhing co
ché nao 1a phan ng dic trung va nhiing co ché
nao la phan ung khong dic trung. Vi ddi véi
thuc vat noi chung, cdy déu tuong noi riéng khi
chiu tac dong cua méi trudong trong khodng thoi
gian ngin véi cudong do 16n thuong tra 161 bang
cac phan rng khong dic trung. Con khi thyc vat
chiu tac dong stress moéi truong cham, kéo dai
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dan t6i hinh thanh cac qua trinh thich nghi dic
thu, dam bao cho hoat dong dn dinh cua céc qua
trinh sinh 1y bén trong & diéu kién stress moi
truong. Néu nhu c6 su phdi hop giita hai kiéu
phan tng khong dac trung va dac trung trong
mot co thé thuc vat thi ching c6 loi thé du
tranh sinh tdn. bay 1a mét van dé can duoc di
sau nghién ctru va giai quyét cap bach nhung lai
chua c6 nhiéu nghién cuu lam sang to dé tao co
s& cho viéc chon gidng, tao gidng cdy trong
chuyén gen chéng chiu stress mdi truong dat
dugc két qua nhu mong mudn, dam bao an ninh
luong thuce qubc gia va trén thé gidi.

DPé giai quyet van dé& da dit ra, ching toi
tién hanh bd tri thi nghiém “Nghién ctru ndng
do duong gdy han va dong thai enzym amylaza,
proteaza trong qua trinh ndy mam cua mot soO
gidng ddu tuong khi gip stress han” dé lam rd
hon vai tro cua enzym amylaza va enzym
proteaza. Vi trong qua trinh ndy mam cta hat
dau tuong, cic nghién ctu dd cho thiy ring
enzym amylaza va enzym proteaza cd vai tro
quan trong trong qua trinh trao dbi chét giup
cho hat chuyén tr trang thai ngi nghi sang
trang thai méi. Pac biét trong diéu kién stress
moi truong han, hoat dong clia hai enzym nay
tao san pham lam thay doi tinh thim ciia mang
té bao, tir d6 lam ting kha ning chdng chiu han
cta cay. K&t qua nghién ciru 1a co s& xac dinh
loai phan tng khong dac trung va dac trung
trong qua trinh nay mam cua hat.

2. Phwong phap nghién ciru
2.1. Dia diém va vat liéu nghién ciru

Thi nghiém dugc bd tri va cac chi tiéu
nghién ctru dugc xac dinh tai phong thi nghiém
bd mén Sinh 1y hoc Thuc vat va Ung dung,
Truong Pai hoc Su pham Ha Noi.

Céc gidng dau twong nghién ctru: DT2008,
DT99, DT2003, DT 26, DT51 do Vién Di
truyén Nong nghiép Viét Nam cung cap.

2.2. Phuong phdp bo tri thi nghiém

Dung dich duong sacaroza gay han dugc
pha & cac nong d6 0%, 2%, 4%, 6%, 8%, 10%
va d6i chimg 0%. Mdi ndng d tuong tng véi
mot cong thue (CT) thi nghiém: CT 0%, CT
2%, CT 4%, CT 6%, CT 8%, CT 10%. Chung
toi gieo hat vao cac khay nhya (20cm x25cm)
c¢6 16t gidy thAm gip nép thanh 10 hang trong
mdi khay. M&i gidng dau twong duoc gieo
trong hai hang, mdi hang 15 hat cach déu nhau.
M0i khay tuong ung véi mot cong thic. Moi
cong thirc duoc lap lai 3 1an. Sau 2, 4, 6 ngiy gieo
hat, chuing t6i xac dinh céc chi tiéu nghién ctru:

- S6 hat nay mam: Nhiing hat nay mam la
nhitng hat c¢6 chiéu dai ré mam dat tir 3mm
trd 1én.

- Chiéu dai mam, ding thudc chia dén mm
do chiéu dai ctia mam tir chop ré dén chdi mam

- Hoat d¢ enzym amylaza [10].

- Hoat d6 enzym proteaza [10].

Sau khi x4c dinh dugc nong d6 duong giy
han nhan tao va phan loai kha nang chiu han
clia cac giéng dau tuong nghién ciru, ching toi
tién hanh bd tri thi nghiém theo ddi dong thai
hoat d0 enzym amylaza va enzym proteaza
trong vong 72 gio' gieo hat, mdi 1an xac dinh
hoat d¢ enzym cach nhau 8 gio ddng ho.

Chung t61 chon 3 giong dau twong tng voi
kha nang chiu han t6t, trung binh va keém trong
cac giong dau tuong nghién ciru. Cac giong dau
tuong dugc gieo trong khay co 16t gidy thdm
gip nép thanh 9 hang, mdi giéng dau tuong
gieo 30 hat/ 3 hang. Mdi khay tuong ung voi
mot cong thirc 1a cong thirc doi chimg cung cap
nudc (DC) va cong thuc thi nghiém voéi nong
do duong gdy han da dugc chon (TN). Moi
cong thirc duoc lap lai 3 lan.

S6 liéu nghién ctru duge xur 1y trén co s¢
duoc sir dung nhitng ing dung ctia phan mém
Microsof Excel, va One - way ANOVA v6i
kiém dinh Tukey’s- b ¢ mirc ¥ nghia bang 0,05
cua phan mém SPSS phién ban 22.0.
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Phan nhém chiu han cua cac glong dau
tuong nghién ctru duge xur 1y bang phan mém
Ntedit va NTSY Spc phién ban 2.0.

3. Két qua thio luin

3.1. Xéc dinh nong dé dwong gay han va phan
nhom khd nang chiu han cua cac giong dau tuwong

3.1.1. Ty 1é ndy mam cua cdc giong diu
twong nghién curu

Tur sy sai khac ¢6 y nghia thong ké khi theo
ddi sb hat nay mam trong cac cong thuc thi
nghiém, ching t6i nhan thay: Tét ca cac gidng
dau tuong nghién ctru khi chiu d4nh huong cia
han déu c6 sé hat nay mam thép hon so Vol d6i
ching va ndng do gdy han cang cao thi s6 hat
nay mam cang it. Diéu nay c6 thé giai thich khi
noéng do duong sacaroza tang lén thi ap suét
thAm thdu cua té bao cang giam, qua trinh hut

nudc cua hat gap kho khan. Vi vay hoat dong
clia cac enzym phan giai chit dy trit cung cap
nang lugng cho phoi sinh trudng tach ra khdi
vo hat tro 1én khé khan hon. S6 hat nay mam &
nong do gay han 2% va 4% co sy sai khac véi
d6i chig nhung phéan tram sb hat nay mam cua
cac gidng dau tuong kha cao (sau 2 ngay gieo
hat 56,83% - 85,71%, sau 4 ngay gieo hat
72,22% - 88,89%) va thoi gian gay han kéo dai
thi mirc d§ anh huong cua diéu kién han khong
13 rang so v6i dbi ching (sau 6 ngay gieo hat
86,52%- 100%). Nguoc lai & ndng do 8%, 10%
sO hat nay mam ctia cac gidng dau tuong thap,
phan trim hat ndy mam cia cic giéng dau
tuong chi dat dudi 40% khi kéo dai thoi gian
gdy han. Vi vay chiing toi cho rang nong do gay
han nhén tao bang duong sacaroza 6% c6 anh
huéng rd rang dén sy ndy mam cua cac gidng
dau tuong khi kéo dai thoi gian gdy han.

Bang 1. S6 hat nay mim cua cac gidng d4u twong nghién ctru

Sau 2 ngay gieo hat

Gibng DT2008 DT2003 DT99 DT26 DT51
CT 0% 21,00+ 1,2 26,6+ 0,9 263" +0.8 24,6+ 0.8 25.8°+0,8
CT 2% 18,0°+ 0,6 15,6°+0,7 15,00+ 1,1 14,0°+0,5 19,6°+ 0,8
CT 4% 15,6°+0,3 12,6+ 0,9 12,00+ 1,1 9,3+ 0,6 15,3+ 0,6
CT 6% 12,3°£0,9 10,0% + 0,6 8,6°+0,3 8,0°£0.,5 8,3°+£0.,6
CT 8% 5,09+ 0,6 4,3°+0,3 4,0°+0,5 4,6°+0,3 6,6+ 0,5

CT 10% 3,39+ 0,3 2,3+ 0,3 2,6°+0,3 3,69+ 0,3 4,0°+0,5

Sau 4 ngay gieo hat
Gibdng DT2008 DT2003 DT99 DT26 DT51
CT 0% 29.6°+£03 30,0+ 0,0 293" £ 0,6 293" £ 0,6 30,0°+0,0
CT 2% 25,6°+0,6 21,6°+0,8 23,0°+0,5 23,6°+0,3 26,6°+0,8
CT 4% 21,6°+£0,8 18,6°+ 0,3 18,6°+ 0,6 19,6°+ 0,6 246"+ 0,6
CT 6% 1939403 14,6 £0.3 14,04+ 0,6 17,0+ 1,5 16,65+ 1,2
CT 8% 15,0+ 0,5 10,3° 0,3 9,0°+0,5 12,3+ 0,8 10,34+ 0,8
CT 10% 9,3'+0,3 8,37+0,3 8,0+ 0,5 6,3°+0,3 6,65+ 0,8
Sau 6 ngay gieo hat
Gibng DT2008 DT2003 DT99 DT26 DT51
CT 0% 30,0°+ 0,0 30,0+ 0,0 30,0°+ 0,0 29,6+ 0,3 30,0°+0,0
CT 2% 30,0* + 0,0 30,0* + 0,0 30,0+ 0,0 25,6°+0,3 26,6°+0,8
CT 4% 28,0°+0,5 25,0°+0,5 253408 21,3°+1,2 23,6°+0,3
CT 6% 253°+03 22,7°+03 22,6 403 1734+ 1,4 17,34+ 0,8
CT 8% 17,04+ 0,5 14,34+ 0,6 8,69+ 0,6 11,6+ 1,2 10,6°+ 0,6
CT 10% 11,0+ 0,5 10,0° £ 0,0 7,34+0,8 6,77+ 0,5 8,0'+0,5

So séanh gitra cong thirc dbi ching va thi nghiém, trong cuing mot cdt, cac chit cai khac nhau (a, b, ¢, d, e, f) thé hién su sai
khéc c6 y nghia thong ké & murc a 1a 0,05 véi 49 tin cdy 95%.
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Sau 2 ngay

CT 4%

CT 6% CT 8% CT10%CT 2%

Sau 4 ngay

CT 4%|CT 6% CT 8% CT10%

Sau 6 ngay

Hinh 1. Phan tram s6 hat ndy mam so véi doi chuing cta cac giong dau tuong nghién ctru.

T biéu d6 hinh 1, ching toi nhan thiy
rang: khi ndng do _gdy han tang 1én nhung thoi
gian tac dong ngin (sau 2 ngay gieo hat) thi
giong DT2008 co phan trim s hat nay mam so
v6i d6i ching 1a cao nhét, sau d6 dén gidng dau
tuong DT51. Vi vay, sau 2 ngay gieo hat, &
nong do gay han 2%, 4% - phan trim s6 hat nay
mam dat trén 60% nhung dén ndng d6 8%, 10%
thi giam xudng con dudi 40%. Diéu nay chimg
t6 thoi gian gdy han va nong do gy han anh
huong rd rang dén sy nay mam cia hat. Tuy
nhién khi thoi gian gay han keo dai (sau 4 ngay
gieo hat), & ndng do gy han 2%, 4% giong dau
twong DT51 va DT26 c6 phan tram s6 hat nay
mam tang nhanh tham chi con cao hon ca giong
déu twong DT2008. Sau 6 ngay gico hat phan
trdm s6 hat nay mam & nong d6 2% va 4% cua
cac gidng dau turong déu dat trén 80% tham chi
gidng DT2008, DT2003, DT99 dat 100%, nong
do gy han 6% phan trim s6 hat ndy mam so
v6i dbi chimg dat trén 50%.

Gidng dau twong DT 2008 la giéng dau
tuong chiu han. Vi vay, khi gieo hat trong nong
d6 gay han cao, thoi gian gay han kéo dai, phan
tram s hat ndy mém 50 VOi dbi chimg ciing cao
hon. Tuy nhién, néu nong do gy han qua cao
thi s6 hat nay mam clng rat thap. Vi vy ching
t6i cho rang: c6 1& dbi véi _nhiing giéng déu
tuong chiu han, trong ciy ton tai mot co ché
nao do6 gitip cho cay phan mg ngay tirc thi khi
gip diéu han. Vi vay cdy co thé c6 thoi gian dé
khoi dong cac co ché thich nghi dic thu. Vai tro
ctia phan mg ngay tire thi nay dwoc khing dinh
khi ching t6i gdy han & néng do cao. Boi vi,

dbi véi cac gibng dau twong DT51, DT2003,
DT99 khi gieo ¢ nong d6 giy han thap (2%,
4%) va thoi gian han kéo dai, c6 1& cac giéng
dau twong nay da khoi dong dugc co ché giup
chung chdng chiu nén sau mot khoang thoi gian
gieo hat (4 ngay va 6 ngay) thi phan trim sb hat
nay mam ting lén nhanh. Gidng DT26 cling co
co ché d6 nhung chdm hon. Nhung 6 nong d6
gdy han cao 6%, 8%, 10%, co thé do chiu tac
dong cua stress manh nén cay khong khoi dong
dugc co ché chong chiu. Nhu vay, thoi gian han
cang kéo dai thi phan trim s6 hat ndy mam cang
thip so v6i d6i chung.

3.1.2. Chiéu dai mam dédu twong

Két qua thu duoc khi theo ddi chidu dai
mam cic gidng dau trong ¢ cac muc do gay
han khac nhau cho thiy: Khi dugc cung cap
nuge day du (CT 0%), chiéu dai mam cua cac
gidng d4u tuong ting nhanh sau 2 ngiy, 4 ngiy
va 6 ngdy sau gieo hat. Khi gip diéu kién han,
chiéu dai mam cua tit cac gidng dau tuong
nghién ctru déu thip hon so voi dbi ching. Thoi
gian han cang kéo dai thi phdn trdm chiéu dai
mam cua cac gidng dau twong nghién cltu ¢ cac
nong do cao cang thap. C6 thé giai thich 1a do
qua trinh hit nudc cia hat gip kho khian dan
dén thay vi khai dong cac co ché phan giai chat
du trit cung cip ning lugng va nguyén liéu cho
qué trinh tong hop kéo dai mam thi hat lai wu
tién qué trinh phan giai chat dy trit phuc vu cho
co ché thay dbi tinh thim thiu cia mang dé
chéng chiu véi diéu kién han.
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Bang 2. Chiéu dai mam ciia céc gidng d4u twong nghién ctru (mm)

Sau 2 ngay gieo hat

Gibng DT2008 DT2003 DT99 DT26 DT51
CT 0% 4,7°+£0,1 5,7+ 0,1 5,1+ 0,3 5,80°+£0,2 5,7+ 0,1
CT 2% 4,1°+0,1 43%+0,1 4,1°+0,1 5,00°+0,1 5,0°+0,2
CT 4% 3,7°+£0,2 3,6°+0,1 3,7°+0,1 4,90°+0,2 45°+02
CT 6% 3,2%+04 3,194 0,1 3,0°+0,1 3,37°+0,1 3,540,2
CT 8% 2,7°+0,1 2,7°+£0,2 2,34+0,1 2,274+0,1 2,444 0,1
Sac 10% 2,04+0,2 1,37+ 0,1 1,0°+ 0,1 1,534+ 0,3 1,4°+0,1
Sau 4 ngay gieo hat
Gibng DT2008 DT2003 DT99 DT26 DT51
CT 0% 92°+0,2 10,4+ 0,2 11,2°+£0,2 10,9° £ 0,5 10,83%+ 0,83
CT 2% 8,0%£ 0,2 7,3°+ 0,2 7,4°+0,1 7,8°+ 0,4 8,13%+ 0,88
CT 4% 6,7+ 0,4 7,6°+0,2 7,4°+0,5 7,1°°40,2 7,27° + 0,47
CT 6% 5,402 6,5+ 0,3 6,8°+0,5 6,85+ 0,2 6,23° 0,15
CT 8% 3,8+ 0,1 3,3440.2 3,74 0,2 4,04+02 3,97° £0,07
CT 10% 2,57 0,1 2,9410,1 2,7°£0.2 2,6°+0,1 2,93° £0,09
Sau 6 ngay gieo hat

Gibng DT2008 DT2003 DT99 DT26 DT51
CT 0% 20,6+ 0,4 22,2+ 0,7 213°+0.8 243"+ 1,8 25,6°+0,8
CT 2% 17,9°+0,7 16,1°+0.8 16,4° +0,3 16,4°+0,3 12,9°+0.8
CT 4% 12,9°+ 0,4 12,3+ 0,1 13,6°+ 0,8 13,9+ 0,2 12,3 +0,5
CT 6% 10,84+ 0,1 11,06+ 0,1 11,8°+0,1 12,3+ 0,1 10,4% +0,1
CT 8% 9,0°+0,2 8,5+0,2 924+0,2 7,84+ 0,4 8,5+0,2
CT 10% 4,7°+0,2 4,85+ 0,1 51°+0,1 4,99+0,19 55°+0,1

So sénh gitra cong thirc déi chting va thi nghiém, trong cting mot c6t, cac chir cai khac nhau (a, b, ¢, d, e, f) thé hién su sai
khéc c6 y nghia thong ké & mirc a 1a 0,05 v6i do tin cay 95%.

% & DT2008 FdDT2003 E1DT99 DT26 B DT51

-10

CT 2% CT4% CT6% CT 8% CT10% CT 2% CT 4% CT 6% CT 8% CT10% CT 2% CT 4% CT 6% CT 8% CT10%

Sau 2 ngay Sau 4 ngay Sau 6 ngay

Hinh 2. Phan tram chiéu dai mam so véi doi chimg cta cac giong dau tuong nghién curu.
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Sy sai khac co ¥ nghia thong ké vé chleu
dai mam cua cac giong dau tuong ¢ cac nong
d6 khac nhau cho thdy anh huong rd rang cua
cic nong d6 gdy han khic nhau d&én sy sinh
truéng ciia mam dau twong. Chung toi nhan
thiy nong do gay han 6%, phan trim chiéu dai
mam so v6i d6i chimg dat trén 50%. Trong khi
d6 phan trim chiéu dai mim cua cac gidng dau
trong & nong do gy han 2% va 4% dat gia tri

cao (trén 60%) so v6i dbi ching, nong do gay
han 8% va 10% chi dat dudi 50%.

Sau 2 ngay gieo hat thi sy khac biét gitia
gidng dau twong DT2008 va DT2003, DT99,
DT26, DT51 vé phan trim chidu dai mim so
v6i d6i chimg rat 16 rang khi giy han ¢ ndng do
cao. Tuy nhién khi thoi gian gy han keo dai
thi phdn traim chidu dai mim cua cac giéng
dau tuong DT2003, DT99, DT26, DT51 cling
tang l1én.

Bang 3. Hoat ¢ enzym amylaza trong qué trinh ndy mam ciia céc giong dau twong nghién ctiru (DVHD/mg)

Sau 2 ngay gieo hat
Gidng DT2008 DT2003 DT99 DT26 DT51
CT 0% 0,81°+0,01 0,84° +0.,01 0,74°+ 0,01 0,97+ 0,01 0,90°+ 0,01
CT2% 0,87 +0,00 0,82+ 0,00 0,88*+0,01 1,07° + 0,00 0,98 °+ 0,01
CT 4% 0,90° + 0,01 0,80+ 0,01 0,81°+0,01 1,06° + 0,01 1,02% + 0,01
CT 6% 1,01* + 0,00 1,09*+ 0,01 0,76 +0,01 1,15+ 0,01 0,519+ 0,01
CT 8% 0,59 + 0,02 0,59+ 0,01 0,554+ 0,00 0,574 +0,01 0,48°+ 0,00
CT10% 0,46° + 0,03 0,56% +0,00 0,45°+0,01 0,44° + 0,01 0,36"+ 0,00

Sau 4 ngay gieo hat
Gibng DT2008 DT2003 DT99 DT26 DT51
CT 0% 0,85°+ 0,01 0,73*+ 0,01 0,82*+ 0,00 1,04°+ 0,002 0,97° + 0,006
CT2%  0.88™+0,01 0,53°+ 0,01 0,81*+ 0,01 1,19° £ 0,001 1,00° + 0,001
CT 4% 0,95° + 0,00 0,49+ 0,01 0,78 + 0,00 1,13°+0,01 1,23*+ 0,01
CT 6% 0,99° + 0,00 0,62° + 0,01 0,72° + 0,00 1,069 + 0,00 0,61°+0,01
CT 8% 0,66% + 0,02 0,39+ 0,01 0,52°+ 0,01 0,27"+ 0,00 0,424+ 0,00
CT10%  0,64°+0,01 0,194+ 0,00 0,42°+ 0,01 0,33°+ 0,00 0,42+ 0,00

Sau 6 ngay gieo hat
Gidng DT2008 DT2003 DT99 DT26 DT51
CT 0% 0,62°+ 0,0 0,64+ 0,03 0,70+ 0,00 0,71+ 0,0 0,84° + 0,02
CT 2% 0,75+ 0,01 0,47° + 0,01 0,554+ 0,01 0,69+ 0,01 0,97% 0,00
CT 4% 0,64° + 0,00 0,47° + 0,01 0,61+ 0,01 0,92%+ 0,01 0,90° + 0,00
CT 6% 0,76" + 0,00 0,53+ 0,01 0,66" + 0,01 0,85" + 0,00 0,434+ 0,01
CT 8% 0,554+ 0,01 0,35+ 0,01 0,43°+ 0,00 0,30°+ 0,01 0,41% £ 0,01
CT10% 0,47°£ 0,00 0,199+ 0,00 0,387+ 0,00 0,37+ 0,01 0,39+ 0,00

So sanh giira cong thirc dbi chiing va thi nghiém, trong cting mot cft, cac chir cai khac nhau (a, b, ¢, d, e, f) thé hién su sai
khéc c6 y nghia thong ké & muc a la 0,05 voi d9 tin cay > 95%.

3.1.3. Hoat d¢ enzym amylaza

Tir bang sb liéu cho thiy: Cac gidng dau
twong DT2008, DT99, DT26 va DT51 c6 xu
hudng tang hoat d6 enzym amylaza sau 2 ngay
gieo hat nhung sau 4 ngay hoat d§ amylaza lai

giam. Cac giong DT2008, DT26, DT51, &
CT0%, hoat d6 enzym amylaza ting nhanh sau
4 ngay gieo hat (twong ung 0,8066 - 8,534
DVHD/ mg, 0,9762 - 1,045 BVHD/mg, 0,903 - 0,97
DVHD/mg ) nhung sang dén ngay thir 6 thi hoat
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do enzym bi giam (0,6225; 0,718; 0,8453
DVHD/mg). C6 thé gidi thich sau 2 va 4 ngdy
gico hat, day 1a khoang thoi gian mam hat sinh
truong manh, hat can phan giai chat duy trir 1a
tinh bot dé giai phong nang luong va nguyén
lidu cho qua trinh tong hop mdi cua mam. Vi
vay hoat d6 enzym amylaza clia cac gidng dau
tuong ciing ting 1én trir gidng DT2003. Khi gip
diéu kién han, & CT 2%, CT 4 % va CT 6%
hoat d6 enzym amylaza cua giéng DT2008,
DT51, DT 26 ting cao hon so v6i dbi ching va
dat cao nhét & CT 6%. Nhu vay, khi chiu anh

hudng cua han, cac glong dau tuong tang hoat
do enzym amylaza dé tao san phim lam thay
dbi tinh tham ciia mang té bao, giup té bao hut
nude. Khi mic o gay han tang 1én thi hoat do
enzym amylaza ciing tang 1én. Tuy nhién su
tang muc d¢ anh hudéng cua han cling co6 mot
gi6i han v& di truyén vi 6 CT8 % va CT10% thi
ngay ca hoat do amylaza cia gibng DT2008
cling thip. Didu nay chung t6 khi ‘gay han ¢
muic d§ qua cao thi hat khong thé hat duoc
nudc gdy kho khan cho viéc hoat hoa cac
enzym thiy phan.

60
40 -
20
0

10%

Sau 2 ngay

% & DT2008 ® DT2003 DT99 BDT26 B DT51
140
120 g g
100
80

CT2% | CT4% CT6% | CT8% CT |CT2% CT4%|CT6% CT8%| CT |CT2%

Sau 4 ngay

10%

Sau 6 ngay

Hinh 3. Phéan trim hoat d6 enzym amylaza so véi déi chimg cua cac gidng dau tuong nghién ciru.

Trén biéu dd hinh 3 thé hién ph?m tram hoat
dd enzym amylaza so vdi dbi chimg cua céac
glong dau twong nghién ctru. Chung t6i nhén
thiy: Hoat do enzym amylaza cua cac gidng
dau tuong nghién ctru déu ting nhanh sau 2
ngay gieo hat. Khi thoi gian han kéo dai thi su
bién dong vé hoat d6 enzym amylaza & mdi
gidng dau twong 13 khac nhau. C6 thé su ting
nhanh hoat d0 enzym amylaza & 2 ngay gieo
hat 1a mot trong nhitng phan Umg nhanh cuia cay
trude sy tac dong cua moi truwong. Tuy nhién
chung t6i ciing nhan thdy c6 sy khac biét khi
kéo dai thoi gian gdy han thi hoat d6 enzym
amylaza ¢ gibng DT2008 van ting so voi ddi
chung nhung cac gidng khac thi lai c6 xu
huéng giam. C6 thé ting hoat do amylaza van
1a mot co ché gitip cdy chdng chiu nhung & cic
gidng dau tuong DT2003, DT99, DT26, DT51
thi thoi gian 4 va 6 ngay gieo hat khi dugc cung
cap du nudc nén hoat do amylaza ting nhanh dé
phuc vu cho qué trinh sinh trueéng cia mam nén
phin trim so véi dbi chimg bi giam. Hodc ciing
c6 thé ngoai enzym amylaza thi & giai doan nay

con ¢ nhitng co ché khac cé vai trd 16n hon
gitip cho hat ¢6 thé ndy mdm va mam sinh
truong trong diéu kién gay han.

- Dya vao su sai khac co y nghia théng ké
trong cac chi ti€u nghién ctru ching téi lya
chon néng d6 duong giy han 1a 6% dé tién
hanh cac thi nghiém nhién ctu dong thai hoat
d6 enzym amylaza va enzym proteaza.

- Chung t6i phan loai cac nhom chiu han
nhu sau:

D199

DT2008

Hinh 4. Phan nhom kha ning chiu han cta cac giéng dau
tuong nghién curu.

Cac gjéng dau tuong c6 kha nang chiu han
tor cao dén thap theo thir ty: DT2008, DTS51,
DT2003, DT26, DT99.



N.T. Thao, T.K. Vén / Tap chi Khoa hoc PHOGHN: Khoa hoc Ty nhién va Cong nghé, Tdp 33, S6 28 (2017) 168-179 175

- Chang t6i lya chon cac gidng dau twong
DT2008 (chiu han tét), DT2003 (chiu han trang
binh), DT99 (chiu han kém) cho cac thi nghiém
tiép theo.

3.2. Dong thai hoat do enzym amylaza va
proteaza trong diéu kién han

Trong pham vi nghién ctru nay, ching t6i
tim hiéu v€ dong thai hai enzym thiy phan la
amylaza va proteaza dé thay dugc vai tro cua

mdi enzym trong qué trinh hat ndy mam gip
stress han nhan tao.

3.2.1. Béng thdi enzym amylaza trong diéu
kién han

Chung toi nhan thay su bién dong vé hoat
do6 enzym amylaza cua cic giéng dau tuong
nghién ctru, trong diéu kién duoc cung cip du
nudc va diéu kién han 1a c¢6 sy khac nhau.

2 DT2008 BC

#, DT2008 TN

DVHD/m
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Hinh 5. Dong thai hoat 40 enzym amylaza ciia giong dau twong DT2008 trong diéu kién han.

Gidng dau twong DT2008: trong diéu kién
cung cép dii nudc, trong khoang thoi gian: sau
16 gio (0,7889 BDVHD/mg) va 24 gio gieo hat
(0,7956 DVHD/mg) hodc sau 40 gio va 48 gio
gieo hat, khong c6 su bién dong vé hoat do
enzym amylaza. Hoat d0 enzym amylaza dat
gi4 tri cao nhit sau 64 gid gieo hat (0,999
DVHD/mg) va sau d6 cé6 xu hudng giam. Khi
gip diéu kién han, hoat do enzym amylaza ting
nhanh sau 16 gid gieo hat va dat gi4 tri cao nhat

sau 24 gio gieo hat (1,25 PVHD/mg). Su tang
cao va tang nhanh hon so v6i ddi chimg vé hoat
d6 enzym amylaza c6 thé da giap gidng dau
tuong DT2008 c6 phan tmg kip thoi chdng chiu
trong moi truong han. Vi sy tang hoat do
enzym amylaza tao san pham lam tang ap suat
thAm thau cua mang, giup cho hat ldy duoc
nuéc khoi dong cac co ché chdng chiu khac
cling nhu dam bao cho qué trinh nay mam va
sinh trudng clia mam.

DPVHD/m
ie.
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Hinh 6. Dong thai hoat d6 enzym amylaza ctia giéng dau tuong DT2003 trong didu kién han.
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Trong sy phan loai cac gibng dau twong
nghién ctru cua chung t6i vé kha ning chju han,
gidng dau twong DT2003 dai dién cho nhém co
kha nadng chiu han trung binh. Chung t6i nhan
thiy hoat do enzym amylaza cua gibng dau
trong DT2003 khi cung cip di nudc ting
nhanh va dat gia tri cao nhat chi sau 16 gio gieo
hat. Chinh vi vy giéng d4u twong DT2003 co6
su nay mam va sinh truéng vé chidu dai mim
t6t hon 3 gidng dau tuong da chon. Khi gip
diéu kién han, hoat do enzym amylaza cla
gidng dau tuong DT2003 ciing ting nhung phai

dén sau 40 gio gieo hat mé6i dat gia tri cao nhat
(1,55 bVHD/mg) va sau d6 c6 xu hudéng giam
xudng. Biéu d6 hinh 6 di ching t6 rang stress
han c¢6 anh hudong lam gidm hoat d¢ enzym
amylaza cua gidng dau tuong DT2003 sau 8 gid
va 16 gio gieo hat, dac biét khi kéo dai thoi
gian gy han (56 gio, 64 gio va 72 gio gieo
hat). Dong thoi chung t6i nhan thiy dé khoi
dong co ché 1am thay dbi tinh thAm ctiia mang té
bao nho sy hoat dong cua enzym amylaza thi
gidng dau twong DT2003 cin phai co thoi gian
dai hon so v&i giéng dau twong DT2008.

DVHD/mg
14

1.2
1.0
0.8

8giv 16 gioy 24 gio 32gio

®DT99DC

0.6 ?
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Hinh 7. DPdng thai hoat 40 enzym amylaza ctia giéng dau twong DT99 trong didu kién han.

Pai dién cho nhom c6 kha niang chiu han
kém trong pham vi cac giéng dau tuong nghién
clru, trén biéu dd hinh 7 cho thiy dong thai
enzym amylaza cia gidng dau twong DT99
trong vong 72 gio gico hat. Ching toi cling
nhan thiy rang dong thai cua enzym amylaza c6
cung xu huéng ting cao hon dbi chung khi gip
didu kién han nhu giéng DT2008 nhung thoi
gian dé hoat d6 enzym amylaza dat gi4 tri cao
mat 64 gid sau khi gieo hat. Trong khi d6 gidng
dau twong DT2003 sau 16 gio gieo hat hoat do
enzym amylaza thip hon so véi ching nhung
chi sau 40 gio gieo hat da dat gia tri hoat do
enzym amylaza cao nhat. Nhu vay thoi gian dé
cac gidng dau twong dua ra phan tng tra 1oi
moi truong ¢ vai tro quan trong khi chiu stress
mdi trudng. Vi vy gibng dau tuong DT2003
duge xép vao nhom cé kha niang chiu han tdt
hon giéng DT99. C6 1& gibng déu tuong
DT2008 két hop duoc giita thoi gian dua ra
phan tng tra 16i mdi truong va co ché ting hoat
d6 amylaza cao hon so v&i ddi chimg khi gap

stress han nén giéng DT2008 1a gidng co kha
nang chiu han tt nhat.

3.2.2. Dong thai hogt do enzym proteaza
trong diéu kién han

Hoat d6 enzym proteaza clia cac gidng dau
trong DT2008, DT2003 va DT99 dugc thé hién
trén biéu do hinh 8, hinh 9, hinh 10.

Tir biéu dd hinh 8 c6 thé nhan thiy rang:
Khi dwoc cung cdp du nudc, hoat do enzym
proteaza cua gidng DT2008 ting 1én nhanh hon
so véi hoat do enzym amylaza cua gidng
DT2008. Chi sau 40 gio gieo hat, hoat do
enzym proteaza da dat gia tri cao nhét (6,612
(DVHD/mg)). Ddng thoi khi gip diéu kién han
thi hoat d0 emzym proteaza ciling tang nhanh
hon, chi sau 16 gio gieo hat hoat d0 enzym
proteaza dd dat gia tri cao nhét trong khi do
hoat d6 enzym amylaza phai mét 24 gid. Trén
biéu d0 ciing thé hién ring hoat do enzym
proteaza cling c6 xu hudng tdng cao hon so voi
dbi chimg. Didu nay chimg to rang: ddi véi dau
tuong thi thanh phan chat dy trit chi yéu 1a
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protein nén khi gdp stress han thi su tang cuong
hoat dong clia enzym proteaza c6 thé la mot

trong nhitng co ché duoc uu tién hang dau giup

cho céac giong dau tuong cd thé chong chiu
dugc stress moi truong.
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Hinh 8. Dong thai hoat 6 enzym proteaza ciia gidng d4u twong DT2008 trong diéu kién han.
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Hinh 9. Dong thai hoat d6 enzym proteaza ctia gidng dau twong DT2008 trong diéu kién han.
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Hinh 10. Bdng thai hoat d enzym proteaza cua giéng dau tuong DT2008 trong diéu kién han.

Tir biéu d0 9 cho thay khoang thoi gian sau
8 gid va 16 gio gico hat, hoat d§0 enzym

proteaza cuia gidng dau twong DT2003 bi giam
khi chiu tdc dong cua han. Tuy nhién sau 24 gid
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gieo hat, hoat d§ enzym proteaza da tang so voi
dbi chimg va dat gié tri cao nhét sau 64 gior gieo
hat, sau do6 hoat d¢ proteaza giam xuéng. Trén
biéu do hinh 10, hoat d6 enzym proteza ciia
gibng dau tuong DT99 cing thé hién xu
huéng ting hoat d6 enzym proteaza cao hon
so v6i doi ching khi gdp diéu kién. Tuy nhién
thoi gian dé hoat do enzym proteaza cua
gibng DT2003 dat gia tri cao nhat van nhanh
hon so v&i giéng DT99.

4. Két luan

- Nong d6 dudng sacaroza giy han nhén tao
duoc chon 1a 6%.

- Trong pham vi nghién clru, sy tdng hoat
do enzym amylaza nhanh sau nhimg gio dau
gieo hat c6 thé 1a mot trong nhiing phan tng
nhanh gitp cho cdy déu tuong thich nghi voi
stress mdi truong. Su ting hoat d0 enzym
proteaza c6 thé s& nim trong loai phan Gmg dic
thi cua ddu tuong gieo trong diéu kién han.
Gidng dau twong DT2008 di thé hién su két
hop cua hai dang phan tng nay dé giup chéng
lai stress moi trurong.

- Trong cac giong dau tuong nghién ctru:
DT2008, DT2003, DT26, DT51, DT99 duogc
chia thanh 3 nhom: nhom chiu han tbt DT2008,
DT51, nhom chiu han trung binh: DT26,
DT2003, nhém chiu han kém DT99.

- Trong pham vi nghién ctru, sy tang hoat
d6 enzym amylaza nhanh sau nhiing gio dau
gieo hat 1a mot trong nhiing phan Gng nhanh
gitp cho cay dau tuong thich nghi voi stress
moi trudng con su ting hoat d§ enzym proteaza
c6 thé s& nam trong loai phan ung dic thu cia
dau tuong gieo trong dicu kién han. Gidng
d4u trong DT2008 di thé hién sy két hop cua
hai enzym thiy phan nay dé chong lai stress
moi truong.

- Tuy nhién dé khing dinh diéu nay chung
t6i kién nghi cdn mo rong khoang thoi gian
nghién ctru dai hon va nghién ctru trong mbi
twong quan véi cac co ché chdng chiu khac
cua cay.
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Study on Concentrations of Drought - Induced Sucrose and
Dynamics of Enzyme Amylase, Protease at Germination Stage
of Soybean Varieties in Artificial Drought Condition

Nguyen Thi Thao, Tran Khanh Van

Faculty of Biology, Hanoi National University of Education,
136 Xuan Thuy, Cau Giay, Hanoi, Vietnam

Abstract: In this study, we determined the concentration of drought-induced sucrose to
germination of 5 soybean varieties (DT2008, DT51, DT99, DT26 and DT2003) and then classified
them into different groups of drought tolerance through indexs such as the number of sprout grains,
length of sprout and activity of amylase. The results showed that sucrose (6% w/v) affected clearly to
above physiological indexs when extending the duration of the drought and 3 soybean varieties
(DT2008, DT2003 and DT51) were classified as high, medium and weak tolerance variety to drought,
respectively, and then selected to carry out in next study on the dynamics of enzyme amylase and
protease in drought condition. The results indicated that the increasing of amylase activity may be
non-specific reaction while the increasing of protease activity might be specific reaction of soybeans
under drought condition.

Keywords: Soybean, germination, amylase, protease, specific reaction, drought.



