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Improvement of Na,SO, saline soil by Melilotus Mill and desulfurization

gypsum in Hetao Inner Mongolia

WEN Guo-chang, XU Yan-hu, LIN Qi-mei, LI Gui-tong, ZHAO Xiao-rong
( College of Resources and Environmental Sciences, China Agricultural University , Beijing 100193, China)

Abstract: To investigate the improvement results from both Melilotus Mill and desulfurization gypsum (30 t-hm~?)
on salt contents and properties, a field experiment was set up in the Na,SOy saline soil at Hetao Inner Mongolia. The re-
sults showed that the irrigation in spring largely reduced the pH and salinization level. In particular, the values of pH and
EC in surface soil were reduced by 1.54 ~2.07 and 7% ~ 69% respectively. The concentrations of main salt ions Na*
and SO,2~ became decreased by 80% and 39% , respectively. Addition of desulfurization gypsum had no significant ef-
fect on salt washing, but reduced soil organic matter, available P and K by 20% , 15% and 50% , respectively, imply-
ing that addition of desulfurization gypsum enhanced nutrient leaching during irrigation washing. The amendment of
desulfurization gypsum resulted in 34 % increase of Melilotus Mill biomass. However, the P content in plant tissue was
significantly reduced by 42% . Melilotus Mill largely reduced soil EC and ion contents. The concentrations of main ions
of Na* and S04~ in the surface soil were decreased from 670 mg kg™ ' to 3.38 mg kg~ !, and from 2 500 mg-kg™! to
140.80 mg-kg ™!, respectively, which was about 200 times and 16 times lower than those in the soil before cultivation.
The contents of both soil organic matter and alkaline-released N were elevated by 6% and 40% respectively. In con-
trary, available P and K went decreased by 49% and 26% , respectively. Though addition of Melilotus Mill had not sig-
nificant impacts on soil pH, EC and salt ion concentration, it significantly lifted soil organic matter, alkaline-released N,
available P and K. Tt was thus concluded that Melilotus Mill had a marked function in improving saline soil. There was

also synergistic effect between Melilotus Milland desulfurization gypsum. To maintain available P and K nutrients levels
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in soil, additional PK fertilizers might be needed.

Keywords: Melilotus Mill ; desulfurization gypsum; Na,SO, saline soil; Hetao Inner Mongolia
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Table 1  Values of pH, EC and salt ions in the soil profile

+)Z/cm EC K* Na* Ca®* Mg * cl- 80,2~ (o0 HCO;~
Soil layer ofl /(mS em™!) /(mg-kg™) /(mg-kg™) /(mg-kg™) /(mg-kg™) /(mgkg™) /(mgkg™) /(mg-kg™) /(mgkg™")
0~20 9.67 1.60 105.17 3327.04 291.79 208.16 584.40 3769.73 0.00 894.99
20~ 35 9.74 0.70 153.80 1891.91 603.36 60.34 204.54 1981.40 34.62 917.11
35~70 9.45 0.31 202.42 745.67 400.59 220.83 102.27 1403.76 0.00 789.40
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Table 2 Nutrient contents in the surface soils(0 ~ 20 cm) before and after additions of desulfurization gypsum and planting Melilotus Mill

Wimi A B /(e hm™2) TRET ] AL il A 28 K AR
Desulfurization ~ T § Organic matter Available - N Olsen — P Olsen — K
me
gypsum /(g kg™") /(g-kg™") /(mg-kg™") /(mg-kg™")
VEER G HEAP R After salt washing and before sowing 1.39 21.00 13.72 140.02
0
WA Harvest 1.47 29.40 6.98 103.13
" YEERJG BT After salt washing and before sowing 1.11 33.60 11.68 69.59
WCHRHA Harvest 1.92 39.90 9.03 93.07
LSDg o5 0.06 1.95 0.58 5.68
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Table 3 Values of pH and EC in different soil layers before and after addition of desulfurization gypsum and planting Melilotus Mill

JBaR A1/ (t-hm ™) +J2/em KA . EC
Desulfurization gypsum Soil layer Time b (mS+em™1)
0~2 VEALE R 5.3 0-30
25~45 After salt washing and 8.05 0.65
45 ~70 before sowing 3 10 043
0
0~25 8.49 0.13
25~ 45 Bk 8.53 0.17
Harvest
45 ~170 8.46 0.18
0~25 VEEL 5 I G 7.60 0.83
25~45 After salt washing and 8.17 0.55
45-70 before sowing 7.96 0.48
30
0~25 8.46 0.20
25~45 ek 7.94 0.32
Harvest
45 ~70 8.48 0.20
0~25 0.62 0.04
LSDy o5 25 ~45 0.57 0.06
45~70 0.58 0.05
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Table 4  Concentrations of salt ions in different soil layers before and after additions of

desulfurization gypsum and planting Melilotus Mill

A
/(t*hm~2?)  +)Z/em P =aingi] . . 2 . 2 - < 2 _—
Desulfurization Soil layer Time Na K Ca Mg €O HCO; S0 a
gypsum
0~25 e e 670.00 0.00 200.00 73.20 6.75 32.79  2500.00 2.99
Ve G HE R
25~ 45 After salt washing 950.00 0.00 150.00 67.10 4.50 9.15  3250.00 4.43
. 45~70 and before sowing 610.00 0.00 110.00 79.30 3.75 26.69  2200.00 2.55
0~25 3.38 4.30 115.56 47.44 0.00 72.86 140.80  14.28
25~ 45 sk 11.81 7.50 182.22 16.27 0.00 93.19 157.87 9.85
Harvest
45~70 16.03 2.65 11.11 37.96 0.00 62.69 140.80  10.83
0~25 , i 750.00 0.00 180.00  100.00 0.00 5.08  5800.00 2.99
R T
25~45 After salt washing 810.00 0.00 150.00 91.50 2.50 41.18  2600.00 4.65
o 45~70 and before sowing 690.00 0.00 120.00  97.60 0.00 26.43  2700.00  4.65
0~25 24.47 6.62 158.89 53.54 0.00 101.67 138.67  13.79
25~ 45 ek 3.38 1.77 127.78 0.68 0.00 57.95 60.80 7.39
Harvest
45~70 24.47 3.64 122.22 12.20 0.00 80.99 94.93  10.83
0~25 10.56 0.25 20.13 12.32 0.42 6.98 36.56 0.32
LSDy o5 25~ 45 6.32 0.11 12.34 9.55 0.36 8.96 45.31 1.12
45~70 8.67 0.35 12.25 11.33 0.65 10.21 21.36 3.25

®5 HARRAGENEAEL LB TEME
RERBHR S ENEM
Table 5 Dry matter and NPK contents in the aboveground tissues

of Melilotus Mill with addition of desulfurization gypsum

Wit A B/ (t-hm=2) W

Desulfurization Biomass N P K
aypsum /(kg-hm?) /(gkg™) /(gkg™) /(g-kg™")
0 770.65a 30.80a 2.08a 10.57a
30 1033.77b 29.96a 1.21b 9.08a

VE « [ — AN [) 7 B 7 bt 1 -5 AN B T BB A B 22 ) 22 5 W 25
(P<0.05),

Note: The different letters in the same column indicate the significant
difference between two treatments with or without desulfurization gypsum( P <

0.05).
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