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Effects of Aneurotepidimu chinense and desulfurization gypsum on the
amelioration of Na,SO, saline soil in Hetao Inner Mongolia

XU Yi, 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 address the positive impacts of desulfurization gypsum and halophytes on saline soils, a field experi-
ment was set up in a NaySOy saline soil of Hetao Inner Mongolia. Desulfurization gypsum was added into the soil and then
Aneurotepidimu chinense were planted. The monitored parameters included salts and basic soil properties. The results
showed that spring irrigation largely reduced the levels of pH, electrical conductivity (EC) and salt ions in all soil lay-
ers. Adding desulfurization gypsum resulted in further reduction of alkalinity. The main ions of Na* and SO,*~ were re-
duced by more than 80% and 39% , respectively. However, the addition induced the increases of EC value and nutrient
leaching. Aneurotepidimu chinense had a good positive response to desulfurization gypsum, increasing dry matter by
30% . But phosphorus content in plant tissues was decreased by 22% . The contents of N and K in plant tissues were not
significantly influenced by adding desulfurization gypsum. Aneurotepidimu chinense cultivation resulted in significant de-
creases of Na* and SO,2~ in soil to 3.38 and 132.27 mg-kg ™!, respectively, but increases of soil organic matter and
alkaline-released N by 12% and 37% , respectively. The better improvement on soil fertility was obtained when Aneu-
rotepidimu chinense was grown along with the addition of desulfurization gypsum. It was evident that there was a positive
interaction between Aneurotepidimu chinense and desulfurization gypsum, which accelerated the amelioration of saline
soil. Additionally, it should be noticed that addition of PK fertilizers might be needed to compensate loss of soil available
P and K nutrients.
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Table 1  Values of pH, EC and salt ions in the soil profile

+J2/em EC K* Na* Ca®* Mg * cl- S0,%" CO;*~ HCO; ™
Soil pH /(mS+em™") /(mg-kg™') /(mg-kg™") /(mg-kg™') /(mg-kg™') /(mg-kg™") /(mg-kg™') /(mgkg™) /(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 before and after adding desulfurization gypsum and planting of Aneurotepidimu chinense

B AE TRERH LR i A TR TR
Desulfurization Sm i /l Organic matter Available N Available P Available K
ampling ime
gypsum ping /(g'kg_l) /(mg'kg'l) /(mg'kg_]) /(mg'kg_l)
S| FEFIHT Preplanting 1.40 21.00 13.72 140.02
Not use W HH Harvest time 1.57 28.70 10.16 99.77
Wi FH $EFIHT Preplanting 1.11 33.60 11.68 69.59
Use WCHRH Harvest time 1.17 20.30 6.98 59.59
LSDy o5 0.07 1.89 0.52 4.36
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Table 3 Values of pH and EC in the soils of different layers before and after adding

with desulfurization gypsum and then growing Aneurotepidimu chinense

AT +)Z/em SRAETHA o EC
Desulfurization gypsum Soil layers Sampling time P /(ms+em™")

0~20 8.13 0.50
20~ 35 %ﬁlﬁu 8.05 0.65

Preplanting
it 35~70 8.10 0.43
Not use 0~20 8.30 1.15
20~ 35 Hﬁz%’}%,ﬁﬁ 8.64 0.31

Harvest time
35~70 8.48 0.14
0~20 7.60 0.83
20~35 I 8.17 0.55

Preplanting
i 35~70 7.96 0.438
Use 0~20 8.37 0.46
20 ~ 35 Ll&(z}t;;g 8.50 0.48

Harvest time
35~70 8.67 0.40
0~20 0.65 0.03
LSDyg o5 20~ 35 0.67 0.02
35~70 0.61 0.01
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x4 HABKRAENMEXENERELERIBEFEE/ (mg-ke™')
Table 4  Concentrations of salt ions in the soils of different layers before and after adding
with desulfurization gypsum and growth of Aneurotepidimu chinense
JBBR AT T2 SRAER ]
Desulfurization ~ Soil layers  Sampling Na* K* Ca®* Mg+ CO5%- HCO; - S0,2" cl-
gypsum /cm time
0~20 670.00 0.00 200.00 73.20 6.75 32.79  2500.00 2.99
20~35 A 950.00 0.00 150.00 67.10 4.50 9.15 3250.00 4.4
Preplanting
it 35~70 610.00 0.00 110.00 79.30 3.75 26.69 2200.00 2.55
Not use 0~20 307.17 1.66 126.67 77.94 0.00 62.69 566.93 30.03
20~ 35 q&ﬁﬁﬂ 66.67 7.39 195.56 100.31 0.00 135.22 341.33 24.62
Harvest time
35~70 3.38 1.55 71.11 62.36 0.00 68.63 132.27 12.80
0~20 750.00 0.00 180.00 100.00 0.00 5.08 2800.00 2.9
20 ~ 35 Téﬁ]ﬁu 810.00 0.00 150.00 91.50 2.50 41.18 2600.00 0.00
Preplanting
Jiti A 35~70 690.00 0.00 120.00 97.60 0.00 26.43 2700.00 4.65
Use 0~20 104.64 1.66 120.00 35.92 0.00 40.67 265.07 29.54
20~35 q&g}\/ﬁﬁ 125.74 1.55 94.44 10.17 0.00 104.72 254.93 28.31
Harvest time
35~70 91.98 1.77 104.44 31.86 0.00 103.02 208.53 32.74
0~20 11.56 0.05 13.65 5.32 0.12 1.96 36.85 1.35
LSDy o5 20 ~ 35 7.52 0.21 10.23 3.56 0.06 2.32 45.35 3.15
35~70 12.65 0.05 9.85 8.32 0.16 8.67 21.65 5.32

x5 HEARRAENFEM LRI TENE
RERBHS BN
Table 5 Dry matter and NPK contents in the above ground tissues

of Aneurotepidimu chinense with addition of desulfurization gypsum

IR AT EX7/h s 2N &P 4 K
Desulfurization Dry matter Total N Total P Total K
gypsum /(kg'hm=2)  /(g-kg™") /(g-kg™") /(g-kg™")
ANt A Not use 294.90a 26.68a 2.58a 9.98a
JitiH] Use 758.40b 27.72a 2.00b 10.42a

TE Rl — AN R R 1 -5 AN e P B A =2 T Y o 3
25 (P <0.05).

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

<0.05).
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