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Effects of Different Seed Treatments on Agronomic Properties, Yield and Quality
of Soybean under Drought Stress at Seedling Stage
YONG Tai-wen, LIU Xiao-ming, XIAO Xiu-xi, LIU Wen-yu,XU Ting, YANG Yang, YANG Wen-yu
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Abstract: In order to choose out the appropriate seeds treatment under drought stress conditions at soybean seedling stage,a
pot cultivation experiment was conducted to explore the influence upon agronomic properties, yields and qualities of soybean
( Glycine max(L) ,cv. Nandou 12) with four seed treatments of seed coating( B1) ,uniconazole powder for dry seed( B2) ,seed
dressing with rhizobium(B3) and normal seed ( B4 ) under slight drought stress( A1) ,middle drought stress( A2 ) and normal ir-
rigation( A3) . The results showed that drought stress treatments declined plant height, shortened the first inter-node length,in-
creased stem diameter and decreased area of the third leaf from top,but had no significant effect on yield and quality , compared
to normal water supply at seedling stage. Compared with non-seed treatment,seed treatments could significantly increase yield
and quality of soybean,the values in B2 were the highest,followed by B1. Uniconazole powder for dry seed could significantly
reduce plant height,shorten the first inter-node length ,increase stem diameter and area of the third leaf from top,in addition,
yield and quality were improved as well ,under moderate drought stress. Seed , protein and fat yield in B2 were higher than those
of B4 by 34.59% ,34.85% and 28. 70% under slight drought stress, while, under medium drought stress were 29. 36% ,

31.93% and 24.11% ,respectively.
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Table 1 Effect of water stress and seed treatment on plant height of soybean(cm)
L3 3 3] Three leaf stage 4 Ai3Y] Branching stage W 4E] Flowering stage 2538 Podding stage
Treatments Al A2 A3 P Mean Al A2 A3 P Mean Al A2 A3 Pt Mean Al A2 A3 Y Mean

Bl 8.9b 891b 9.35b 9.08b 20.83b 19.93b 23.47b 21.41 b 31.73 b 31.23 b 33.77 b 32.24 b 42.77b 43.67b 45.93 b 44.12 b
B2 8.39b 8.36b 8.99b 858c 1597 ¢ 15.53 ¢ 15.37 ¢ 15.62 ¢ 28.37b 28.30 b 28.57 ¢ 28.41 ¢ 37.77 b 37.20 ¢ 40.00 ¢ 38.32 ¢
B3 14.45a 14.17 a 15.40 a 14.67 a 37.17 a 38.70 a 40.83 a 38.90 a 47.10 a 46.40 a 49.30 a 47.60 a 56.87 a 56.27 a 57.03 a 56.72 a
B4 14.61 a 14.38 a 15.75a 14.91 a 39.50 a 39.87 a 41.13 a 40.17 a 49.73 a 48.93 a 50.30 a 49.66 a 58.53 a 56.00 a 59.27 a 57.93 a

P44 Mean 11.61 b 11.46 b 12.37 a - 28.37b 28.51 b 30.20 a

39.23 a 38.72 a 40.48 a - 48.98 a 48.28 a 50.56 a

FHEAE N 3 WE R VI ; [/ — 5 AP AR LU R PR U 22 5 18 5% B KFo Tl

Data are the averages of three replicates. Values followed by a different letter within each column are significantly different at 0. 05 probability level.

The same below.
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Table 2 Effect of drought stress and seed treatment on stem diameter of soybean( mm)

R EE A Branching stage WAL Flowering stage 25 Podding stage
Treatments Al A2 A3 ) Mean Al A2 A3 ¥ Mean Al A2 A3 SEJ Mean
Bl 4.69b 4.59b 4.51b 4.60b 8.04ab 8.03ab 8.01ab 8.03b 9.83ab 10.07a 9.80ab 9.90b
B2 5.31la  5.29a 5.22a 5.27a 8.66a 8.52a 8.49a 8.56a 10.26a 10.28a 10.22a 10.25a
B3 3.82¢ 3. 78c¢ 3.73c¢ 3.78c¢ 7.71b 7.59b 7.55b 7.62c¢ 9.40b 9.38b 9.37b  9.38 be
B4 3.80¢  3.77c¢ 3.71e¢ 3.75¢ 7.76b 7.53b 7.49b 7.59¢ 9.36b 9.30b 9.29b 9.32 ¢
S-34 Mean 4.41 a 4.36 a 4.29 a - 8.04 a 7.92 a 7.89 a - 9.71 a 9.76 a 9.67 a -

2.1.3 H1FEmKE mER3I M BEMPETYT T B4, MNAFRAFAZE RS, UL B2 4hH#5
%Hﬁi?ﬁaé’a%l PEPEFRKEPMRFIES AR B 1 97 R B 46 0 SUR B s, AT VA2 FT A3
Wb 2R EARKSAEET, KSR AT ,B2 4B KES 1 WK S5 B4
S5 1 AT A AR 45 Fh 1 Ab 38 2 6] ) AR AL B AR AL, 1i£ 40. 03% .39.86% 140.27%
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Table 3 Effect of drought stress and seed treatment on the first inter-node length of soybean(cm)

kb 43 A3 Branching stage WAL Flowering stage 2532 4] Podding stage
Treatments Al A2 A3 P Mean Al A2 A3 F¥y Mean Al A2 A3 ¥ Mean
B1 5.17b 5.15b 523b 5.18b 5.57b 550b 5.77b 5.61b 576b 5.72b 5.77b 5.75b
B2 4.27¢ 4.24c¢ 4.36¢c 4.29¢ 500b 4.8b 5.04b 4.97c¢ 5.36b 534b 531b 5.34 ¢
B3 7.0la 6.95a 7.20a 7.05a 7.90a 7.88a 7.97a 7.92a 8.12a 8.03a 8.3la 8.15a
B4 7.12a 7.05a 7.30a 7.16a 7.96a 7.98a 8.20 a 8.05a 8.50a 8.34 a 8.57 a 8.47 a
S35 Mean 5.89 a 5.85a 6.02 a - 6.61 a 6.56 a 6.75a - 6.93 a 6.86 a 6.99 a -

2.1.4 #3vtrb@mAr BREMPETREEA TR ZEACHEAAL, KRB B3 5 B4 Z [ Z %A
LR 3 oyt AR TR R KA (R B3, B2 & T B BEE T B4, DL B2 AbFRFEEE
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x4 TEPEMFFLENKEE 3 HHHERBN

Table 4 Effect of drought stress and seed treatment on area of the third leaf from top of soybean(cm’)

Kb 3 43A 3 Branching stage WAL Flowering stage 2E3238] Podding stage
Treatments Al A2 A3 EF)Mean Al A2 A3 F#J Mean Al A2 A3 SE-44 Mean
Bl 129.47 a 127.08 a 145.11 ab 133.88 a 171.49 b 175.93 b 177.74 b 175.05 b 179.39 b 183.55b 184.06 b 182.33 b
B2 131.07 a 130.72 a 148.66 a 136.82 a 208.85 a 203.05 a 212.02 a 207.97 a 228.00a 227.75a 231.17 a 228.97 a
B3 115.75b 109.03 b 132.33 ¢ 119.04 b 155.08 b 156.55 be 159.17 be 156.94 ¢ 162.43 b 166.60 b 164.61 b 164.55 ¢
B4 116.04 b 107.08 b 133.81 bc 118.98 b 158.42 b 155.51 ¢ 157.43 ¢ 157.12 ¢ 159.35b 161.69 b 162.62 b 161.22 ¢
S35 Mean  123.08 b 118.48 b 139.98 a - 173.46 a 172.76 a 176.59a - 182.29 a 184.90 a 185.62 a -
2.2 FERMEEZE >B4 Hr B3 5 B4 Z [ 25 58 3, Bl B2 &5

2.2.1 =% RFES OTHL3 FRK AL [E] F B4, Al A2 Fl A3 bR, B2 (1)K 5 BAREIEE o3
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34.59% 29.36% Fl 33.96% . AbFE R AT AR BER, B2 4b 38 Ok A ks B
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Table 5 Effect of water stress and seed treatment on yield and its components of soybean

R FE FRRFE R Yield per plant/g PARRIZEL Pods per plant FFIER B Seeds per pod HRLE 100-seed weight/g

Treatments A2 A3 P Mean Al A2 A3 P Mean Al A2 A3 P Mean Al A2 A3 S Mean
Bl 6.78a 6.55a 6.60a 6.64a 25.284a 24.20a 24.58 a 24.69 a 1.37 ab 1.39a 1.36 a 1.37 be 19.53 ab19.45 be 19.77 b 19.58 b
B2  7.16a 6.8a 7.10a 7.03a 26.52a 24.61a 25.88a 25.67a 1.36b 1.38a 1.34a 1.36c¢ 19.85a 20.09 a 20.42a 20.12 a
B3  5.44b 542b 553b 547b 20.30b 19.70b 20.10b 20.03 b 1.40ab 1.4l a 1.39a 1.40ab 19.10 b 19.50 b 19.84 b 19.48 b
B4  5.32b 528b 530b 530b 19.64b 19.52b 19.58 b 19.58 b 1.42a 1.43a 1.40a 1.41a 19.05b 18.96¢ 19.35b 19.12 ¢

THMean 6.18a 6.02a 6.13a - 2.9a2.0la254a - 1.39ab 1.40a 1.37h - 1938b 19.50b 19.84a -
2.3 FFRIGAR 2.3.2 MEHEELSE 3 FUKIAEELZ [E] R

2.3.1 ®AmE&EL5S% ME6WH,3I MK TTEYRERCRLER 7 S 8 AT 35 SR AT RHLR 17
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T, AP S B AR R R SR TR RAE AL A2 ZhERR, BL AYRPRORLAE I 5 43 5K B4
PR A2 AbEER BI A B4 RS 2.77% . B BERRIKT. 16% 1 7.59% . HRRATRORLAR I
PRAFRLER (™ 5 SRk R = i AR b R — 3, SbRbPRL ™= A AL A A AR AL FE AN [R) 7K 43 Ah 3
TERFIR AR 4 Fp AL B2 R (AR (R I YY R &R AR ) (A8 L B Y R B B2 > BI >
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T, B2 MR G RAFRLEE (B = &t B4 50 MRS D5 7= &= e B4 4y B 28. 70% (24, 11% F
34.85% 31.93% F134.73% . 30.97% .
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Table 6 Effect of drought stress and seed treatment on seed quality of soybean

Kb BT A Protein content/%  F& [ fi= 4 Protein yield/g-plant ! AT &1 Fat content/ % HIIE ™ & Fat yield/g-plant ~'

Treatments 5 A2 A3 S Mean Al A2 A3 P Mean Al A2 A3 ) Mean Al A2 A3 P4 Mean
Bl 45.83 a 46.35a 45.73a 45.97a 3.11a 3.04a 3.02a 3.05a 20.10b 19.60b 20.85a 20.18 b 1.36a 1.28ab 1.38a 1.34b
B2 45.48 2 45.98 ab 45.31 a45.59 ab 3.25a 3.14a 3.22a 3.20a 20.72 ab20.36 ab 20.78 a 20.62b 1.48a 1.39a 1.48a 1.45a
B3 45.60 2 45.92 ab 45.67 a 45.73 ab 2.48b 2.49b 2.53b 2.50b 21.60a 21.18 a 21.27 a 21.35a 1.18 b 1.15bc 1.18 b 1.17 ¢
B4 45.33 2 45.10b 45.17a 45.20b 2.41b 2.38b 2.39b 2.40b 21.65a 21.21a 21.30a 21.39a 1.15b 1.12¢ 1.13b 1.13 ¢

35 Mean 45.56 a 45.84 a 45.47 a - 2.81a 2.76a 2.79a -  21.02a 20.59 a 21.05 a - 1.29a 1.24a 1.29a -
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