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Table 1. Germination rate (%) of 22 soybean varieties under normal condition and flooding stress

B

e

S b HER
B Ak -

K SRR B 2 S5 EF AR (%)

52y

FE B 1.9 ~ 153 /3%y » BEERS IR 2 8.7 2553

A ER

HEMEERESR > T

Hm g EEIREZ #2572 (%) K IR R IR 7 35T (%)
F—KR BIKR F=KR BHURK F—KR BIKRK F=K BHEX
=
+A 453 87.3 96.7 96.7 8.0 433 62.0 627"
EF 458 76.7 88.7 92.0 92,0 26.0 52.0 573  58.0°
EF 10 58 53 36.7 90.7  94.7 0.0 0.0 0.0 0.0"
1L 1 9% 1.3 73.3 90.0 933 0.0 0.0 0.0 0.0"
ST 10 58 14.0 32.0 760 847 0.0 1.3 1.3 1.3
S 12 9% 33 40.0 81.3 85.3 0.0 0.0 0.0 0.0"
TS04-35S 16.0 48.0 85.3 88.7 53 8.7 10.0  10.0¢
RA452 62.0 92.7 97.3 97.3 33 7.3 120 133
Nam Vang 21.3 58.7 89.3 96.7 2.0 8.7 213 22.7%
By
EF 358 46.0 88.0 91.3 92.0 40.7 80.7 84.7 847"
EiE S 9k 2.7 513 847  88.0 4.7 18.7 28.7  36.0°
A 0.7 32.7 57.3 70.0 6.7 33.3 50.0  61.3°
Rk 0.0 17.3 527 613 0.0 0.0 0.0 0.0°
B 958 0.0 14.0 55.3 61.3 0.0 0.0 0.0 0.0"
=i 1198 0.0 40.0 65.3 68.7 0.0 1.3 7.3 9.3
WERE 78.0 97.3  100.0  100.0 70.7 96.7 98.7  98.7°
TN3-S 21.3 92.7 95.3 96.7 68.7 96.7 98.0  98.7°
TS01-28B 34.0 95.3 98.7  98.7 72.0 91.3 92.0  92.0®
TS04-12B 24.7 88.0 96.7  96.7 44.7 89.3 940 973"
TS04-31B 38.7 84.0 91.3 92.0 70.0 89.3 933  94.0°
TS04-41B 26.7 93.3 98.7 987 76.7 92.0 96.7  96.7°
Peking 13.3 413 69.3 75.3 52.7 65.3 72.0 733"
LSD5% 20.7

) Means within the column followed by different letters show significantly different at 5% level by

LSD.

17



SRR RS EE 75 9t

7= 2.

NEER 10 iR e R A [El/R /K k]S B B2 R M B 2 22

Table 2. Effects of different flooding treatments at the flowering stage on the grain weight and

100-seed weight of soybean variety Tainan No.10

i BRI E =2k S AT HRSE HAE
(A ) (52) (%) (fiE) (52)
CK (0 h) 14.4° 100.0 33.6° 29.0°
12h 13.8% 95.8 32.8% 31.6°
24 h 11.4% 79.2 27.2" 28.3°
36 h 9.7% 67.4 22.1% 28.8°
48 h 9.6™ 66.7 21.1° 30.3*
72h 7.9¢ 54.9 15.5¢ 29.5°
LSD 5% 4.58 11.1 423

Means within the column followed by different letters show significantly different at 5% level by
LSD.

—_ N

ARETREFHRKEREHREMRREBZEE

DIKE it R 10 SRR Er TR R B R KEEREE - R 2t so R i it AL 18
Doy x & VTR 2 td > Bt 3 8% - fERE V3~ V5~ R1~ R3 ~ RS J R7 {HiH#E(T
RKEEEE - BB EANLE 21 251 x 15 23.5 Doy Z/KH - WK IR SRR LS s L3 5 1
73 0 RKEREERFE 6 K IROKREE IR ER EH » 2 REREHIETREMINER -
SR RBUR AR 4 FR > this REEPRETEEI LA R HR/Ka 2 43.3 24257 ke 9.4 EitH
BRI 45.9 oy e 12 61/ - (i BEARAC BV HYE R3 HR/KEREE 2 11.5 5% -
BRI BIIRAH 2 17.1 3¢ - V3 ke VS HHEITIR/K R #E 2 BEpRif SR el - (H2 3R
AREERAE o R1~ R3 ~ RS & R7 HIR /K BE 2 BELPR ML B USSR E e B IR AR BURAEJH
A RN KRR 3 7 B R Ry B > 758 Linkemer ez al. (1998) HYBFSEASSRAHIE -
FeI K AEFHEEREEBY - MEZEEEGE T > EEEERVZKEFEHEA
FEEYEIEESEERIIERE - 1 Githiri e al.(20060) FIFAE/RAEAE V3 HIIRK
SRR  CEINESR - RGAEATHAERINZK » AT TR B 8 - Bk -
BRI E R TR - R R T IR KRS ~ 165 E AR B
R AR AFE A RIR KR R ERL 2 FI52 2 - Nguyen et al. (2012) HIBTZETREDR
KEEEBRERITK > HERRMIE 17 ~ 40% > FAEARIZK » RIFEERGE 40 ~
57% o AEAASRAY I E AL S 3 L B 2 8 3R A Bl an (B E 2 St > (i oy
el ] A e M B R BRI > S8R V3 ke VS BT TR /K I B BRIk SE B SRR Rt
& - EEEJPRERE - /£ RL ~ R3 ~ RS jz R7 HIR/KpaH 2 Bk B B A P B
HHIEEMR - Horh BEPRSE RO B i (RAY &y R1 ITROK R B 2 5.4 450 - B RNEIRAHZ 9.1
AT I R1BLR/KERE > ARG e Om i 1.4 A% TNEBEE S NHM & EE » 3R
REAE Rl HTR/KEE R B RN H R - & 2 ki S e [HEH
A RS JIRKERHE 2 22.5 AT REE RV Z 273 A% NI RS HR/KEZE
B TR - R EAVRFRLIR N © Geoffrey e al. (1998) HINTFLANAMHFEISESR » KE RS
SRR R TR A M52 B & - ES) > Shannon et al. (2005) DL 10 {EFEE A
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Wu et al. (2017) BFFEEURAE RUENZK 3 K > ibZ/KanfEzE &IHE 45.9 ~ 59.9% > /%
TK RN AR 65.8 ~ 76.6% - Cornelious (2004) HYRHZE 45 SR AR RITN /= 7Kt e 28 2
1832 ~ 49% > S KRR FE BRI 64 ~ T1% - AT AR K S fE AL E &
TKIRET 3 ~ 4 Bl > BRI TE 2 B SRR R T EE 7 ~ 8 ik o AEEE K E 2R 10 554E Rl
HIS/K 6 K » EEARRSE RSk B R 0840 > 59.3% » FE B RIELE 40.7% » MEEB4E
HA (V3 - V5) 27K » HESRIE 11.0 ~ 19.8% » fE4EARH (R1 - R3 ~ RS & R7) )%
K RIFERIRIE 29.7 ~ 40.7% > FRER 2R 10 552 & RiihZ /KinfE 2 Wu er al. (2017b)
s R R —HEIIRIER T - B EYERKNRIE » Folm 2RISR
KEEHE o RITERRZIETE Rt EE - RARFREE— LIS M= K R ¥ I8 TEFEE
BRI T T R HER/KEE LD - A e R T2 K 2 i (R) -

KEEZR 10 SEALfEAERHT LA R K S R IR T

Table 3. Effects of different flooding treatments at the flowering stage on agronomic traits of

soybean variety Tainan No.10

kel TERREE asem e i EEEEE B Bk E BEARI BT E S i E

(K% (X53) (B57) (&) (%) (%) (%)
CK (0 day) 47.3° 8.7° L.1° 13.1° 30.7° 13.7° 100.0 29.2°

3 day 41.3 11.9° 1.1° 10.8° 12.4° 7.9 57.7 32.6
6 day 42.7° 153 02° 10.9° 11.8 7.0° 51.1 31.5°

9 day 37.9¢ 15.0° 0.1 10.1° 10.0° 5.8° 423 30.6
LSD 5% 3.34 4.44 1.20 1.62 3.78 3.45 — 4.07
Means within the column followed by different letters show significantly different at 5% level by
LSD.

T4 KREEF 10 SR E A SR KRS RSN 8

Table 4. Effects of flooding treatment at different growth stages on the agronomic traits of soybean

variety Tainan No.10

ROKHEHER PR B EEEETE BpRE Bkl B PRk BtkseR B PR BHhE

SeREhIE MIEEfEE S

(257) (f&) (%) (%2) (%) (%2) (52)
CK 45.9° 12.0° 17.1° 9.4 9.1° 100.0 0.3° 27.3°
V3 45.6" 9.4° 14.3%¢ 8.2% 8.1 89.0 0.1° 25.8%
V5 443" 10.2" 12.7% 7.5% 7.3% 80.2 0.2° 25.1*
R1 43.3 9.4° 12.7% 6.8 5.4° 59.3 1.4° 25.3%
R3 46.1° 10.3% 11.5¢ 6.1° 5.8 63.7 0.3 23.8"
R5 46.4° 11.1% 13.0™* 6.6" 6.3 69.2 0.3° 22.5°
R7 44.6® 11.2* 15.8° 6.7° 6.4 70.3 0.3 24.0"
LSD 5% 2.40 1.11 4.1 2.5 2.67 — 0.65 3.80

Means within the column followed by different letters show significantly different at 5% level by
LSD.
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Effects of flooding treatment at different
development stages on the growth and yield of
soybean'

Wu, C. H. and Z. Y. Lee’

Abstract

Twenty-two soybean varieties were screened for soaking tolerance of seed, and eight soak-
tolerant varieties were selected. All of them were black soybeans, and the germination rate after
soaking treatment was over 70%, or between 92 and 102% of the germination rate under normal
conditions. The soybean cultivar Shishi with yellow seed coat was found with slight flood-
tolerance, and the germination rate was about 62.7% under soaking stress. The grain weight per
plant decreased significantly if the soybean plants were flooded or soaked in water for 36 hrs or
longer in the flowering stage, and the weight decreased significantly with the increase of flooding.
Flooding also dwarfed plant height, raised initial pod position, and decreased number of pods.
Thus, yield was reduced. The yield of soybean Tainan No.10 was significantly lower than the
control if the soybean plants were flooded treatment at the reproductive growth period (R1 ~ R7).
Among them, R1 stage of soybean growth was the most sensitive to flooding treatment, which
significantly increase the shrunken beans. Thus, yield was reduced. However, the 100-seed weight
was significantly decreased with flooding treatment at R5 stage, the seeds were smaller than that of
the control. Therefore, soak-tolerant soybean varieties can be selected during the sowing period in
areas with frequent rains, and good field drainage should be maintained in the soybean flowering
period to decrease losses.

What is already known on this subject?
At present, the main soybean cultivars are all more sensitive to flooding stress.

What are the new findings?

Soybean seeds are used to screen soak-tolerant varieties to reduce farmers' losses. In addition,
soybeans were flooded during the reproductive growth period (R1 ~ R7) to understand its
impact on the production. The results showed that soybean yield and quality were affected by
flood during flowering. Therefore, farmers should keep their field at good field drainage in the
flowering period.

What is the expected impact on this field?
Strengthen the breeding of domestic soybean varieties to adapt to the climate change
environment and enhance industrial competitiveness.
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