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Effects of Different Ameliorate Materials on Soda Alkaline Soil
Salinity-Alkalinity and Rice Growth
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(1 Northeast Institute of Geography and Agroecology, Chinese Academy of Sciences, Changchun 130102, China;
2 Graduate University of Chinese Academy of Sciences, Beijing 100049, China;
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Abstract : Effects of different treatments ( desulfurization gypsum ( GR) , sandy soil (SS), farm manure
(FM) and mixed(M) ) on new reclamation paddy field amelioration of soda alkaline soil were studied for
these serious problems of soil salinization. The results showed that the rice height in M treatment differed
significantly from SS, FM and control (CK) treatments ( P <0.01) ; the root length and leaf area index
in GR treatment differed significantly from control and FM treatments, the rice height, root length and
leaf area index in M treatment did not have significant differences from GR treatment, which indicated
that GR had the largest contribution to soil amelioration and affected morphological characteristics of rice.
The root biomass of M treatment was the maximum, and the stem, leaf, spike and total biomass of GR
treatment were the maximum, which differed significantly from CK. Soil pH of 0 =20 ¢m in M treatment

differed from CK (P <0.05) ; differences in electric conductivity ( EC) among CK, SS and GR treat-
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ments were statistically significant ( P <0.01) after amelioration of 12 months, but the soil pH in M

treatment differed significantly from CK (P <0.01), the maximum EC and minimum exchangeable sodi-

um percentage ( ESP) were observed in M treatment; the EC and ESP of CK, FM and SS treatments dif-

fered from GR and M treatments after amelioration of 17 months. The rice yield was 6 071 kg/hm” in GR

treatment. The most economic way was GR treatment in terms of cost savings, amelioration and produc-

tion increase.

Key words : desulfurization gypsum; farm manure; rice growth; alkalinity; soil amelioration
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Tab.1 Effects of different ameliorative materials on morphological characteristics of rice

Ab B Fki/cm AL/ em T ARG £
XT B (CK) 44.6 +2.66¢C 17.3 +3.33bB 0.44 +0.01¢C
KFNE(FM) 62.2 £5.29bBC 16.0 +4.00bB 1.08 +0.09bB
BB A (GR) 82.4 +17.79aAB 34.7 £2.37aA 1.55 +0.06aA
W+ (SS) 63.4 +2.37bBC 24.1 +9.17bAB 1.14 +0.33bAB
RA (M) 86.7 +1.40aA 24.2 £2.65 aAB 1.45 +0. 16aAB

1) R PR AFHM £ A7 ER, AFBEE AR — MR R DNE FH%, 45 &7 £ 0.01.0.05 K-F £ F R 2% (Dun-

can’s i%).
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Tab.2 Effects of different ameliorative materials on biomass of rice g B!
b R = m il 5870
Xt (CK) 2.50 0. 16bA 1.96 £0.13¢B 1.10 £0.11bB 5.54 +£0.15¢B
RFENE(FM) 4.90 £0.69abA 10.00 £8.06abcAB  3.76 +1.77abAB 1.30 £0.30¢BC 18.70 +£10.24abcAB
B4 E (GR) 4.30£0.20 abA  20.18 £8.79aA 6.62 +3.28aA 7.52 +2.65aA 31.05 £12.26aA
A (SS) 2.45 +£0.93bA 8.21 +£4.84bcAB 3.06 £2.23 abAB  2.43 +1.16bcBC  13.72 £7.70bcAB
BA (M) 5.30 £2.63aA 14.13 +2.04abAB 4.03 +£0.38 abAB  4.12 £0.67bAB  23.50 +4.00abAB

1) & b 3038 8 T 3944 + A7 iR, AR B LAR — MR X DB FEE, 55 &7 4£0.01.0.05 &-F £ F R 2% (Dun-
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Tab.3 Changes of pH, electric conductivity and exchangeable sodium percentage in 0 —20 cm soil treated by different amel-

iorative materials

tan/ F b3 pH G2/ (dS - m™") w( AR /%
12 Xt HE (CK) 10.12 £0.09aA 0.74 £0. 14aA 17.18 £0. 18bB
REH(FM) 9.94 +0.22abA 0.61 +0.07abAB 21.93 £2.93aA
Wi & (GR) 9.79 +0.21abA 0.42 +0.02¢B 10.35 £1.35¢C
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