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Effects of a new type of soil amendment on physical and chemical
properties of soda alkali-saline soil and yield of the rice

DONG Wei, DU Xue-jun, WANG Dong, WANG Shun-yi, FENG Hao-jie, REN Xue-qin, HU Shu-wen
( College of Resources and Environmental Science, China Agricultural University , Beijing 10093, China)

Abstract: To determine the effects of new soil amendment on alkaline soils improvement in a short time, we select-
ed the optimum amendment application rate in field. The study performed four treatments of amendment application lev-
els, 0, 5, 7.5, 15 t-hm~2, defined as Ay, A;, A,, A; respectively. With a combining field experiment and simulation
of soil column leaching, soil pH, total dissolved salt content, alkalization degree, characteristic of soil nutrient transfor-
mation and rice yield were measured under different amendment application rates. The results indicated that all the a-
mendment treatments significantly decreased 0 ~ 40 cm soil pH, total dissolved salt content and Na* content ( P <
0.05), and this trend diminished with amendment application levels. In field, application of amendment reduced soil al-
kalization from 34.55% to 18.20% , with a significant decrease in SOM and Olsen — P. After the improvement of soil,
percentage of blighted grain dramatically reduced while tillering amount and earring amount and particles weight in-
creased . Particularly, the rice yield was increased by nearly three times (290.8% ) in A, treatment. Collectively, the
optimum application rate of this new amendment is proposed as being 7.5 t~hm~2.
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Fig.1 Effect of different treatments on soil pH(a), total salt(b), Na* (c)
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Table 1  Effect of different treatments on soil chemical properties

s KR BALSE
Treatments pH Total salt ESP
/(gkg™") /%

Ao 10.32a 5.00a 34.6a

A 9.01b 3.51b 28.8b

Ay 8.64b 2.68b 18.2¢

A 8.47b 2.82b 19.7¢

TE AR/ NE R A BN 22 5 8.3 (P < 0.05), Rl

Note: different small letters meant significant difference among treat-

ments at P <0.05 level; the same below.
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BRI 23 (P >0.05)
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Table 2  Effects of different treatments on soil nutrient contents

e 2R A B Bl 4 AR AL
Treat - . Total nitrogen Organic matter Available nitrogen Available phosphorus Available potassium
reatments
/(g kg™) /(g kg™) /(mg-kg™") /(mg-kg™") /(mg-kg™")
Ay 0.50+0.04a 7.04+1.27a 58.9+3.8ab 21.00+2.60a 124 £ 5a
A 0.54 +0.06a 5.76 £0.42b 60.9+3.8a 14.93 +1.96¢ 138 + 18a
Ay 0.47 +0.06a 5.93+0.12¢ 62.9+5.1a 17.63 +3.70b 132 £ 5a
Az 0.43+0.01a 5.82+0.32b 48.7+0.9b 17.35+1.65b 122+ 8a
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Table 3  Effects of different treatments on rice growth

b )Hilnj' *@ K ’:F%;

Plant height Spike length Biomass

Treatments -

/cm /cm /(kg'm™?)

Ay 64.9+5.7c 14.7+1.7¢ 0.78¢c

A 76.7+5.2b 15.7 +1.9bc 1.46b

A, 75.6+5.4b 16.4+1.4b 1.82a

A; 86.7+6.0a 17.7+1.5a 1.49b
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Table 4  Effects of different treatments on rice yield characters and yield

e AR BE RERIEL JERL A TR E P (B )
Treatments Tillering amount Earring amount Percentage of Particles weight Yield(fresh weight)
reatments /(701 /OB F 1) blighted grain/% /g /(kg=hm~2)
Ay 13.5b 78.6 ¢ 12.10 b 14.86 ¢ 195.2d
Ay 17.5 ab 95.1b 5.98 a 20.46 b 738.8 ¢
Ay 20.3 a 104.8 ab 3.43 a 21.26 a 1047.2 a
A3 18.0 ab 110.3 a 4.97 a 20.39 b 957.2 b
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