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Sudy ond-amylase Activity and Its Isoenzyme Expression
in Nine Spring Whea Cultivarsat Ger mination Stage

ZHAO Hui-jun*? , ZHANG Huai-gang' ,WANG Hai-qing'
(1. Northwest Institute of Plateau Biology , Chinese Academy of Sciences, Xining,Qinghai 810001 ,China;
2. Graduate Universty, Chinese Academy of Sciences, Beijing 100049, China)

Abgtract : In order to understand response of physiological and biochemical changes at the germination
stage to drought stress and to provide theoretic bassfor screening of drought res stance at early devel-
opment stage of spring wheat seedlings, nine cultivars with different drought res stance were chosen
for germination tests under 20 %PEG6000 drought-stressed and non-stressed conditions to studya-anr
ylase activities and itsiso-enzyme expresson. After 3 days dark culture at 28 , samples were taken
for measuring coleoptile length , numbersof radicles and length of primary radicles. At the sametime,
o -amylase activities were measured with reduced sugar assay of 3,5 dinitrosalicylic acid(DNS) andoa-
amylase i s0-enzymes were analyzed by polyacrylamide gel electrophoresis. The main results are asfol-
lows: 1) There was sgnificant difference in0-amylase activity among the cultivars under the two con-
ditions. Under the drought-stressed condition @-amylase activities of the drought-resistant cultivars
were significantly higher than those of the drought-sensitive cultivars. 2) There was a sgnificant pos-
tive relationship betweend-amylase activity and coleoptile length. 3)d-amylase i so-enzyme expresson,
coleoptile length and length of primary radicles in the drought-resistant cultivars were restrained less
than in the drought-sendtive cultivars. The drought-redstant cultivars had more bands of d-amylase
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i so-enzymes than the drought-sensitive cultivars. The higher germination potential of the drought-re-
gstant cultivars might be caused by the existence of some genotypes with higher expression of o -amyl-
ase i so-enzymes. d-amylase activities anda-amylase i so-enzymes could be used as selective indicators

for drought resistance in wheat breeding.
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Table1 Difference analysis of 0-amylase activities of cultivars under drought and non-drought stresses
Stress effect
: Non-drought Drought stress Difference E
Cultivars stress(U/ g) (Ul g C(U/g) Stressed index | ( %) Fvauve P
671 Gaoyuan 671 12.71aAB 11.41bB 1.29 10.16 78.12  0.001
602 Gaoyuan 602 12.14bBC 10.39cC 1.75 14.42 173.57  0.000
24 Dingxi 24 11.41cCD 11.19bB 0.22 1.93 2.21 0.212
Heshangtou 11.11cD 9.33dD 1.78 16.02 74.33 0.001
L aomangmai 13.13aA 12.28aA 0.85 6.47 6.05 0.070
205 Gaoyuan 205 11. 69bcCD 4.54hG 7.15 61.16 1253.5 0.000
448 Geoyuan 448 10.39dE 5.81gF 4.59 44.18 478.55  0.000
V028 Gaoyuan V028 11.56¢cCD 6.86f E 4.70 40. 66 497.73 0.000
Potam 9.41eF 7.36eE 2.05 21.79 63.07  0.001
5% 1%

Small and capital lettersindicate diff erence sgnificant at the 0.05 and 0.01 level s, respectively.
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Table2 Morphological characteristics of the cultivarsat germination stage under drought and non-drought stresses
(cm) (cm)
Cultivar Coleoptile length No. of radicles Main radicle length
671 CK 5.27+0.083 4.62+0.106 8.06+0.731
Gaoyuan 671 T 4.53+0.177 4.53+0.183 6.55+0.783
1( %) 14.0 0.19 18.70
602 CK 4.31+0.063 3.25+0.621 6.41+0.661
Gaoyuan 602 T 3.84+0.146 3.00+0.288 6.10+0.188
1( %) 10.9 8.30 4.80
24 CK 4.89+0.123 4.16+0.112 8.15+1.041
Dingxi 24 T 3.42+0.172 4.84+0.760 6.31+0.656
1( %) 30.0 316.3 21.20
CK 4.60%0.132 4.92+0.176 6.42+0.221
Heshangtou T 3.63+0.171 4.46+0.227 5.82+0.382
1( %) 21.0 9.30 9.30
CK 5.58£0.085 3.00£0.000 6.73%£0.771
L aomangmai T 4.83+0.171 3.07+0.177 6.41+0.235
1( %) 13.4 32.30 4.75
205 CK 3.40+0.141 3.07+0.177 5.16 +0.980
Gaoyuan 205 T 1.26+0.243 3+0.000 3.17+0.648
1( %) 62.9 2.30 38.5
448 CK 3.10+0.118 3.15+£0.376 6.71£0.690
Gaoyuan 448 T 1.52+0.055 4.00+0.577 4.23+0.908
1( %) 50.9 326.9 36.90
CK 3.40+0.142 3.15+0.376 5.83+0.879
Potam T 1.78+0.091 3.46+0.177 4.3+0.681
1( %) 47.6 39.80 26.20
V028 CK 3.40+0.241 3.10+0.118 7.14+0.674
Gaoyuan V028 T 1.21+£0.158 3.16 £0.077 4.3%£0.881
1( %) 64.4 31.90 39.70
T: T: drought stress treatment; |:stressindex.
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