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Effect of different compositions of soil amendments on the soil
physical- chemical properties and oil- sunflower seedling at the early
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Abstract The soil amendments play an important role in improving the soil salinization. In this paper, the coal fly ash, the FGD
gypsum, the dual modifier (desulfurization gypsum + cow dung) are selected as the soil amendments, meanwhile, the compositions and
application rates of the amendments and the irrigation amount are taken as the main influencing factors in the oil-sunflower—planting
tests in the field to study their effects on the saltinizition soil pH values, the TDS, and the oil-sunflower seedling emergence rate in
the early period of improvement. It is shown that the highest reduction amount of the soil pH value is achieved by the T; treatment
(application of the desulfurization gypsum of 29.86 t/hm’, high irrigation), reaching 2.36. The highest reduction amount of the soil TDS
is achieved by the TN treatment (application of the dual modifier of 22.40 t/hm’, low irrigation), reaching 81.32%, but they are only
1.45 and 76.06% in the control treatment (no applications of amendments). The highest oil-sunflower seedling emergence rate is
achieved by the TN, treatment (application of the dual modifier of 14.92 t/hm’, high irrigation), reaching 70.83%, 37.16% more than

the control treatment. Application of the soil amendments can effectively reduce the soil pH value and the TDS, improve the soil
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conditions significantly, and promote the crop growth Furthermore, the effect of amendments can be enhanced with the proper

regulation of irrigation.

Keywords soil salinization; amendment; improvement; soil physical-chemical properties; oil-sunflower seedling rate
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Table 1 Experimental design of field
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KFE - Ak (t-hm™) IKF- Fihzk (t-hm™) K FHIES (t+hm?)
CK, =K it 0 CK, KR A 0 CK: XK Kt 0
Fo EEK 7.46 P K 7.46 F, RHEIK 7.46
F. EEK BMEK 14.93 Fs K BEOK 14.93 F KA By 14.93
F, o K 22.39 Fe WK 22.39 8 IRHEIK 22.39
T K 14.93 T, K 14.93 T ERHEIK 14.93
T ik Hﬁ;’f 2239 Ts ik HR;LL 2239 T {%HEk HR;': 2239
Vak-1 aE Vek -1
T, &K 29.86 Ty K 29.86 T IR 29.86
TN, K 14.92 TN, ik 14.92 TN, K 14.92
Xt XIT Aot
TN, [k 22.40 TNs ik 22.40 TN, K 22.40
™ o B BB B B
TN, K 29.86 TN, ik 29.86 TN, KK 29.86

VE AR LR 2 MUK B A ARG B 5 A R ehibd, & B AR A 2649 50%,

F2 EAKFEIT
Table 2 Design of irrigation level

REIK FEK AR/ (m+hm™?)

K ok ok =0k
K 1200 1050 795
K 1050 900 675
I K 900 750 570
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Table 3 Changes of soil pH values

e 3 BORAT  mHK BRI DH A K BRAI DH A KR R DH A
pHIH K AbH pH{H HubH pHIH FAbF W pH{E
10.37 F 8.72 1.65 F, 8.88 1.49 F; 8.72 1.65
IR 10.37 I, 9.02 1.35 Fs 9.27 1.10 F 9.05 1.32
10.37 F, 8.83 1.54 Fy 9.10 1.27 F 8.80 1.57
10.37 T 8.35 2.02 T, 8.37 2.00 T, 8.54 1.83
WA E 1037 T, 8.25 2.12 Ts 8.38 1.99 Ts 8.26 2.11
10.37 T, 8.01 2.36 Ty 8.59 1.78 T 8.22 2.15
B 10.37 TN, 8.61 1.76 N, 8.26 2.11 TN, 8.43 1.94
Eﬁ;ﬂj 10.37 TN, 8.14 2.23 TN 8.21 2.16 TN, 8.18 2.19
10.37 TN, 8.67 1.70 TNs 8.56 1.81 TNs 8.79 1.58
XPREAbEE  10.37 CK, 9.17 1.20 CK; 8.92 1.45 CK, 8.99 1.38
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Fig. 1 Changes of the soil TDS
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Table 4 Oil-sunflower seedling rates with different
handling treatments

K

K

T 7K

DT B DY B
CK, 23.00 CK, 33.67 CK; 28.33
F, 26.23 F, 34.52 Fs 31.33
F, 33.33 Fs 53.85 Fe 62.18
F; 39.74 Fy 48.08 F 48.40
T, 50.00 T, 60.67 Ts 58.97
T, 60.23 T 62.04 Ts 57.10
T, 62.80 T 45.83 T, 50.56
TN, 65.48 TN, 70.83 TN, 64.42
TN, 61.42 TN; 51.44 TN 51.94
TN, 52.38 TN; 54.60 TN, 54.60
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