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Adaptation of salt-tolerant forage grasses to saline soil and their ability to improve

saline soil utilization in southern Xinjiang region
JING Peng-Cheng, WANG Shu-Lin, CHEN Yi-Shi, LU Wei-Hua* , MA Chun-Hui

College of Animal Science and Technology, Shihezi University, Shihezi 832000, China

Abstract: In order to provide a theoretical basis for the utilization of saline soil, we used controlled salinization
to analyze the feasibility of improving saline soil utilization using four different salt-tolerant forage grasses (al-
falfa, Sudan grass, wild forage sorghum and Mexico corn) in southern Xinjiang. The results show that maize
had significantly better yield performance on saline soil (P<C0. 05), followed by alfalfa which also produced
good yields with good nutritive value and with the advantages of biological nitrogen fixation and high economic
value, making it the most appropriate plant species for saline soil in southern Xinjiang. The use of both maize
and alfalfa with selective use of sweet sorghum and Sudan grass can effectively reduce the limitation of saline
soil in southern Xinjiang.
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Table 1 Changes of agronomic characters and yield of different types of forage grasses

I 56 4k B R i R G kT HE R WATH B i TR aE
Treatment Plant height Fresh weight Dry weight Fresh root weight Dry weight of root Fresh grass  Hay yield
(cm) (g/plant) (g/plant) (g/plant) system (g/plant) yield (t/hm?)  (t/hm?)
B E T Alfalfa 41.20dC 17.95¢C 6.28cC 6.34cC 2.18cC 21.25¢C 7.43cC
I FFE Sultan grass 46. 40cB 5.29dD 1.86dD 3.62dD 1.27dD 14.87dD 5.21dD
5 [ 4w F Tl 3 Sweet sorghum 47, 60bB 20.57bB 7.20bB 7.02bB 2.46bB 42.51bB 14. 87bB
P47 2K Mexico corn 59. 10aA 24. 48aA 7.52aA 7.18aA 2.51aA 85. 04aA 29. 76aA
CK 19. 20eD 1. 76¢eE 0.62¢E 1.21eE 0.42¢E 8. 88¢E 3.11eE

1 R BIAS [l /NG B3R OR 22 5 1. 3 (P<C0. 05) AN A RS 7 BF3R0/R 25 ARk B 3 (P<<0. 0D, T,
Note: The different lowercase letters indicate significant difference (P<Z0. 05), different capital letters indicate significant difference (P<Z0.01).

The same below.
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ANRAR L TR 2ZEF AR E(P>0.05), SBVGAF E K CEAEH 4 9% B R 3R 90 P15 T R k5 CK
FH EG AR B 581 K, A BB K T 38,16 %0.31. 91 %,29. 29 % F1 7. 92 % , #BFE I R 25 F MR i (P<<0. 01),
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Table 2 Effect on soil physical properties

- AE O OMILEE BEILEE EBREILRE BRE ML R K BE R e BE Frk i
Bulk Total Capillary  Noncapillary Aggregate  Saturation Capillary moisture The non capillary
Treatment
density porosity  porosity porosity %0 moisture capacit capacity water capacity
(g/em®) (%) (€ZD) Y% (t/hm?) (t/hm?) (t/hm?)
LW E TE Alfalfa 1.27bB 52.08bA  15.62bA 36.46bA  30.63bA 1041. 60bA 312.40bA 729. 20bA
JrFFEE Sultan grass 1.34aA 49.43cB  14.83cB 34.60cB  25.06cB 988. 60cA 296. 60cA 692. 00cA
5 ) S # Sweet sorghum 1. 32aA 50.19¢B 15, 06cA 35.13cB 30.02bA 1003. 80cA 301. 20cA 702. 60cA
A PG A 2K Mexico corn 1.24cB 53.21aA  15.96aA 37.25aA  32.08aA 1064. 20aA 319. 20aA 745.00aA
CK 1.35aA 49.06cB  14.72¢B 34.34cB 23.22dC 981. 20cA 294.40cA 686. 80cA
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Table 3 Effects on soil organic matter and available nutrients

Treatment Organic matter (g/kg) Alkeline-N (mg/kg) Olsen-P (mg/kg) Olsen-K (mg/kg)
B p A% Alfalfa 9. 48bB 40. 50bB 4. 68bB 138. 19bB
I FFE Sultan grass 8.93cC 33.03dD 4.47dB 131. 11cB
2 [ 1] FH 5 % Sweet sorghum 9.02cC 37.14cC 4.55cB 132.90cB
A PHAF 2K Mexico corn 11.13aA 47.52aAA 4. 96aA 145. 11aA
CK 7.58dD 29.02¢eE 3. 14eC 128. 83dB

R4 WMEBEAFERBRE

Table 4 Effect on soil chemical properties

AL B Treatment pH 3% EC (ms/cm) 43k Total salt (g/kg)  JBi#h & Salt rejection (%)
LW E T Alfalfa 8. 26cA 4.99cB 3.99¢B 50. 00
77 FFE Sultan grass 8.37bA 5.45bB 4. 36bB 45. 36
5 [ 4w Il 3 Sweet sorghum 8. 28cA 5.02cB 4.02cB 49.62
A PYEF F K Mexico corn 8.23cA 4.92¢B 3.94¢B 50. 63
CK 8. 45aA 9.97aA 7.98aA /
3 g
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