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Abstract: In order to improve the salt tolerance and increase the yield of soybean in saline-alkali land, the optimal ac-
tive substance composition and optimal compatibility mass concentration of the seed coating agent were screened through soy-
bean germination experiments. The salt-tolerant and growth-promoting seed coating agent was prepared to conduct salt toler-
ance test during seedling stage, and combined with plastic film mulching for field verification, respectively. The results indi-
cated that salicylic acid, ascorbic acid, proline and potassium dihydrogen phosphate increased the germination rate of soy-
bean. When the four active substances were mixed at the respective optimal mass concentration of 3/4, the germination rate

was the highest and reached 75.6%. The seed coating agent significantly enhanced the salt tolerance and promoted the growth

of soybean seedlings. The aboveground dry weight increased
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BWAEE BRI, (E-mail ) sdauxxx@ 163.com alone (TI1 treatment) > the control (CK). Under T1, T2

by 25.21% compared with the control. The root-related
traits were also significantly better than those of the control
group. In the field trials, the overall effect of the treatments

was ranked as follows: the combination of the seed coating
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and T3 treatments, soybean yield increased by 0.88 times, 12.64 times and 25.97 times compared with the control, respective-

ly. Under plastic film mulching, the soluble salt content in topsoil was 25.76%-27.27% lower than that of CK. From the re-

sults, it can be concluded that the combination of the seed coating agent and plastic film mulching not only reduced the accu-

mulation of salt in soil surface layer and improved water use efficiency of soybean, but also improved its salt tolerance and in-

creased soybean yield in saline-alkali soil by regulating the physiological metabolism of soybean.
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Fig.1 Effects of different active substances on the germination rate of soybean under different mass concentrations
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Table 1 Effects of salicylic acid on soybean radicle length at differ-

ent mass concentrations

(mg/L) KB (em) K (em) K (em)
0 19.47+1.02¢ 21.74+1.03e 30.93
5 19.88+1.64bc 22.99+1.72d 40.95
10 20.60+1.43b 25.54x1.47¢ 36.76
20 20.67+1.41b 27.49+1.41a 45.60
30 22.29+1.50a 25.72+1.03be 33.25
50 22.31+1.55a 26.80+1.23ab 35.47

[ EE EbR A AR /NG PR 3R 22 5 8.3 (P<0. 05) .
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Table 2  Effects of ascorbic acid on soybean radicle length under

different mass concentrations

SRS 73 S . pEHE .
PRI g ORKEERS
JB b BE i Al 20 BSFIGRE 200
KB (em) KB (em)
(mg/L) (cm)
0 19.05£1.29ah  21.51%1.34c 31.95
20 19.511.36a 24.27:1.18b 34.56
30 19.66:1.46a 25.77+1.57a 44.96
50 18.8651.25ab  24.17+1.30b 39.14
70 18.79+1.77ab  21.89:1.96c 41.05
100 18.121.48h 20.8421.58¢ 43.82
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Table 3 Effects of proline on soybean radicle length under different

mass concentrations

AR BE R4

[ i R S A7 A B IR

) en) WP 0]
0 22.02+1.20a 26.19+1.08a 31.80
100 19.46+1.65¢ 20.51+1.63¢ 36.31
150 18.32+1.09d 21.55+1.01¢ 28.71
200 17.56+1.05e 23.38+0.85h 28.57
250 20.99+0.97b 23.94+0.61b 30.60
300 19.92+1.10¢ 24.03+0.66b 28.69

[F) 5Bt i bR A A [l /NG B3 22 57 8.3 (P<0.. 05)

[V EAE AR A ARG PR 3OR 22 5 B35 (P<0. 05) .
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Table 4  Effects of potassium dihydrogen phosphate on soybean

radicle length under different mass concentrations

KR — A N . i HE 4 "
AR g JRKERE  pepem
)% ( cm )% (cm
(mg/L) (cm)
0 18.29+1.35d 21.57+1.26e 29.83
100 18.43+1.24cd 22.71+0.96d 35.21
200 22.00+1.59b 24.74+1.42¢ 41.73
250 24.08+1.43a 29.75+1.40a 38.74
300 22.80+1.72b 27.27+1.46b 36.85
500 19.60+1.27¢ 23.28+1.21d 31.76

[ F B AR A A R)/NG PR3 22 5 B35 (P<0. 05) .
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Table 5 Compatibility of active substances in different proportions

KRR ORI AR B A
RLICD]  BROKIE  BROKIE  TROKIE BRI
(mg/l)  (mg/L)  (mg/L)  (my/L)
174 5 12.5 50 62.5
2/4 10 25.0 100 125.0
3/4 15 37.5 150 187.5
474 20 50.0 200 250.0
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Fig.2 Effects of different compatibility ratios of active sub-

stances on soybean germination rate under salt stress

Table 6 Effects of seed coating agents on growth indices of soybean seedlings under NaCl stress

PR . B 1 R HEF2 1 X WROBKE PRV RTINS
b SPAD
it (em) i (mg) (em) (sz) (em) (%)
popiict 16.08+0.33b 33.55+0.34a 214.06+11.59b 9.60+0.58b 12.65+0.44h 191.98+9.68h 546.70+52.32h
A 18.97+0.35a 33.62+0.65a 268.03+12.04a 11.89+0.56a 16.37+0.81a 269.44+15.99a 1 008.10+£90.45a

[ AR A AR /NG PR3 22 5 835 (P<0. 05) .

2.3 ARFI SR E 5 A H B IE

23.1 MRz AKFFEHw HETILUE
W, 5 CK A, T1 T2 T3 AbH Y K 5 7= & 4 i 4%
T 0. 88 4% .12, 64 175 .25.97 %, T2 . T3 hbHE
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PRAT ST SRR Bk R E R A 4R
T 69.81% .50.94% .50.72% 3. 73% , T3 b ¥ K &
IOREERV SN € QR 7 k3 QN XY A OISR AT R |
ET 111.92% . 112. 86% . 134. 38% 9. 65% , 25 5+

IR (P<0.05), 5 CK #flL, B4R T1 ZbFEAY 45
P A RIS AE TR (R R R B 225
AT AAS X R 3 Ak B ) R R HE
PR FP AR 5 b 57 35 AR 45 A (T3 AL EL) > PP
(T2 AbFH) >HbIEAE 55 (T1 A3 >XF IR (CK)

232 sSkaaehv%w HE3IALUES,HFE
T2 T3 AT, KU MHER &S CK M #
25, T1 AL FRAHLEE H & 2 45.76% , %8 CK /Y
44. 63% %= T 2.53% , I 5 HABA P [H] 22 57 B E
TE CK T2 Al T3 AT, RS2 ARG 7 & 12 53 51 ok
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Table 7 Effects of seed coating agents and plastic film mulching on yield-related traits of soybean at maturity stage under salt stress
bz PR BbRA B ARRRIEL Rk B JERA S P
(em) () (HEL) (g) (g) (kg/hm?)
CK 31.10+2.20c 23.75+2.10c 35.00+4.84c¢ 8.32+1.56¢ 24.67+0.04c 32.40+2.14d
T1 32.18+1.82bc 32.33+3.28bc 45.67+2.51bc 10.95+1.15bc 24.42+0.08¢ 61.05+6.94¢
T2 37.00+2.27b 40.33+3.69ab 52.83+5.04b 12.54+1.09b 25.59+0.14b 442.05+25.96b
T3 46.57+2.48a 50.33+5.44a 74.50+5.88a 19.50+0.81a 27.05+0.46a 873.90+53.32a
() 5 BHe 5 A A AN [l /NG B3R R 22 57 .3 (P<0..05)
46.50 22.00r a
46.00 a ab
— ~ 21.50f
S 4550- ) P B
L L b i 21.00F b
e 45.00 . &
I 4450+ 20.50F
8 g1 .
= 44.00+ ;-ﬁ 20,00
43.50F ' ‘
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Qb3 b3

ANTF A B[R A AR NG TR R 22 5 3 (P<0.05)
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Fig.3 Effects of seed coating agents and plastic film mulching on soybean quality-related traits under salt stress
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Table 8 Changes in soil properties after soybean planting under different treatments

25.76% \27.27%

fhgm oH (i AU A T AL o RO B AV TR
(g/kg) (mg/kg) (mg/kg) (mg/kg) (g/kg)
CK 8.32+0.09¢ 9.65+0.64d 14.0121.33b 21.27+0.77b 96.75+1.38¢ 1.98+0.19a
T1 8.46+0.02b 10.64+0.04bed 15.55+0.59ab 24.00%1.17a 97.5920.71c¢ 1.47+0.04b
T2 8.19+0.02d 12.14£0.16a 18.52+1.25a 19.33£1.27b 103.62+0.72b 1.8720.14a
T3 8.65+0.01a 10.95+0.04be 9.59+3.02¢ 20.80+0.46b 111.20+1.30a 1.440.03b

[ F B bR A ARG PR 3R 22 5 .35 (P<0. 05) .
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