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Study of Flooding Tolerance and Drought Tolerance in DOA recommended

Soybean Cultivars using Biotechnology
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Abstract

The objective of this research was to study flooding tolerance and drought tolerance of
DOA recommended soybean cultivars both physiologically and genetically. Twenty soybean
cultivars consisting of 18 DOA recommended cultivars and 2 control cultivars, namely Utsaha-A
and Williams, were examined. In physiological test, germination percentage after soaking
treatment and germination percentage under drought stress that induced by Polyethylene
glycol (PEG) were measured to investigate seed-flooding tolerance and drought tolerance,
respectively. Each experiment was performed as Factorial based on Completely Randomized
Design (CRD) with four replications. Analysis of variance (ANOVA) was conducted for germination
percentage. The result of seed-flooding tolerance test showed that the germination percentage
was affected by different cultivars suggesting the presence of genetic control of seed-flooding
tolerance. The three most tolerant cultivars in flooding were Srisamrongl, CM 2, and Sukothail.
The three most susceptible ones were CM1, CM5, and SJ4. In seed-drought tolerance test, the
result showed that the three most tolerant cultivars were Srisamrongl, CM 2, and Sukothail.
The three most susceptible cultivars in drought stress were CM1, CM84-2, and CM6. Correlation
between germination percentage after soaking treatment as seed-flooding tolerance and
germination percentage under drought stress as seed-drought tolerance of the examined
cultivars were calculated. And the result showed that there was a significant positive correlation
between them, indicating that cultivars having tolerance to seed-flooding tended to show
tolerance to seed-drought stress as well. From this research, the seed-flooding tolerance and
drought tolerance of DOA recommended soybean cultivars was studied. The information will be
useful for selecting soybean cultivars to plant in area with much rainfall or flooding and area
facing drought problem at sowing time.

Further research in genetics such as study of molecular markers and genes related to
flooding tolerance and drought tolerance using the DOA recommended soybean cultivars will

help us to understand the tolerance mechanisms at gene level more clearly. Furthermore,



identification of candidate molecular markers or genes applicable for marker-assisted selection

for flooding tolerance and drought tolerance will be highly beneficial.
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CM84-2 99 ab 45 g 72 54 ww
SJ1 86 de 61 ef 73 2y mx
S32 93 cd 80 d 86 1Pt
Si3 72 £ 63 ef 68 9 ns
sS4 91 cd 74 de 82 17 **
S35 96 bc 80 d 88 15 b
Sukothail 99 ab 91 abc 95 8 w»
sukothai2 99 ab 82 cd 90 17 *»
Sukothai3 96 bc 73 de 85 23 »»
Srisamrongl 100 a 96 a 98 4 w*
Konkaen 91 cd 83 bcd 87 8 ns
utsaha-A 78 ef 64 ef 71 14 *
williams 100 a 50 fg 75 () e
P-MEAN 91 66 79 25

** = significant at 1% level, * = significant at 5% level
ns = not significant

In a column, means followed by a common letter are not significantly
different at the 5% level by DMRT.

CV=8.72%
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VARIETY (V) 0% 15% V-MEAN DIFF
cMml 99 ab 34 i 66 65 *»
cM2 100 ab 99 ab 100 0 ns
cMm3 79 ef 65 ? 72 14 *
cMS 100 ab 73 fgh 86 27 **
cM6 100 a 61 h 80 39 ww
CM60 80 ef 78 ef 79 2 ns
CM84-2 100 ab 73 fg 87 26 *»
SJ1 89 de 74 fgh 81 15 »»
§32 93 cd 91 ¢ 92 2 ns
si3 278t 75 fgh 76 2 ns
si4 91 cd 90 ¢ 91 1ns
s35 97 bc 91 cd 94 6 ns
sukothail 99 ab 96 bc 98 3 ns
sukothai? 100 ab 92 cd 96 8 "~
Sukothai3 98 abc 85 def 91 12 »»
Ssrisamrongl 100 a 100 a 100 0 ns
Konkaen 93 cd 89 cde 91 4 ns
utsaha-A 84 def 79 efg 82 5 ns
williams 100 a 66 gh 83 34 w»
P-MEAN 94 80 87 14

** = significant at 1% level, * = significant at 5% level

ns = not significant

In a column, means followed by a common letter are not significantly
different at the 5% level by DMRT.

CV=7.97%

M15199 2 1ATRIINElANATAEITRTUSEUUANUNUNUABAA TNUIYVITUVTDAN WU

1ATIMNNETIANATEUUAUNUNIY | LATDINUNELUANATZUUAUNUNIY

ADEANINUIVIAY ADANINLLAILAS

Sat_064, Sat_175, Sat_279, Sat_292, Sat_345, Satt134,
Satt100, Satt187, Satt252, Satt277, Satt142, Satt210, Satt249, Satt385,
Satt296, Satt338, Satt385 Satt458, Satt648, Satt650
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