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Effects of combined application of organic and inorganic fertilizers on physical
and chemical properties and crop yields in alkali-saline soil

HUO Lin', WANG Cheng-bao', PANG Huan-cheng’, YANG Si-cun', LI Yu-yi®, JIANG Wan-li!
(1. Institute of Soil , Fertilizer and Water-saving Agriculture , Gansu Academy of Agricultural Sciences/ Gansu Scientific Observing
and Experiment Station of Ageo- Environment and Arable Land Conservation , Ministry of Agriculiure , Lanzhou , Gansu 730070, China;
2. Institute of Agricultural Resources and Regional Planning , Chinese Academy of Agricultural Sciences , Beijing 100081, China)

Abstract: Field experiment was conducted to investigate the effects of combined application of organic and inorganic
fertilizers on soil physical and chemical properties and crop yields in newly reclaimed alkali-saline land at Yellow River
irrigation district of Northwest China’ s Gansu province. The results showed that combined application of organic and inor-
ganic fertilizers significantly improved soil physical properties. Soil average bulk density in 0 ~ 10 cm, 10 ~20 cm, and
20 ~ 40 cm layers was respectively reduced by 9.31%, 6.16% , and 4.29% , whereas the total porosity of that in-
creased by 10.00% , 7.56% , and 10.00% , respectively. Combined application of organic and inorganic fertilizers re-
duced the soil compaction in O ~ 20 em layer, and the reduction range increased with the increase of organic manure.
Application of fertilizers improved nutrient status of soil in newly reclaimed alkali — saline land. Compared with NOMO
treatment, organic matter was increased by 5.2% ~ 24.0% , total nitrogen, phosphorus and potassium by 20.83% ~
58.33%, 10.85% ~ 81.40% , and 2.80% ~ 15.42% , and available nitrogen, available phosphorus and available
potassium by 4.18% ~ 113.42% , 51.43% ~312.38% , and 5.84% ~ 32.22% , respectively. Application of fertiliz-
ers significantly improved crop yields by 13.4% ~ 168.8% . Nitrogen fertilizer played a leading role in increasing crop
yield by a range of 53.5% ~ 130.7% , and the organic manure by 8.8% ~22.1% % . Meanwhile, combined applica-

tion of organic and inorganic fertilizers significantly improved the performance of maize plant, with plant height, ear
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length, grains per row of maize in N 300 kg*hm ™2 and organic manure 24 t+hm~? being the highest, and similarly the

ear diameter, rows per ear, hundred grain weight in N 600 kg*hm~? and organic manure 24 t+hm=2.

Keywords: combination of organic and inorganic fertilizers; newly reclaimed alkali-saline land; soil physicochemi-

cal properties; maize grain yield; the Yellow River irrigation district
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Table 1  Effects of combined application of organic and inorganic fertilizers on the bulk density and porosity of soil
o b +-3EZ5 T Soil bulk density/(g*cm™) LI Soil porosity/ %

Number Treatments 0~10 cm 10~20 em 20~ 40 cm 0~10 cm 10~20 em 20~ 40 cm
1 NOMO 1.37 a 1.42 a 1.40 a 48.32 ¢ 46.28 ¢ 47.14 b
2 N300 1.34 ab 1.34 be 1.36 ab 49.50 be 49.41 abe 48.84 ab
3 N600 1.38 a 1.39 ab 1.37 ab 48.01 ¢ 47.63 be 48.30 ab
4 Mi2 1.33 abe 1.35 abe 1.35 ab 49.90 abc 49.20 abe 49.05 ab
5 M24 1.26 abc 1.29 ¢ 1.34 ab 52.36 abc 51.43 a 49.58 ab
6 N300M12 1.24 be 1.32 be 1.36 ab 53.26 ab 50.22 ab 48.70 ab
7 N300M24 1.21¢ 1.28 ¢ 1.31b 54.37 a 51.72 a 50.60 a
8 N60OM12 1.28 abe 1.35 abe 1.32 ab 51.68 abe 49.16 abe 50.21 ab
9 N60OM24 1.24 be 1.38 ab 1.37 ab 53.29 ab 48.01 be 48.39 ab

I AR/ NS FRFRIR R — S #2257k BE K (P <0.05), R,

Note: Different lowercase letters in the column means significant difference at P <0.05 level. The same below.
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Fig.1 Effects of combined application of organic and inorganic fertilizers on the compaction of soil
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Fig.2  Soil oganic matter content of different fertilizer
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Fig.3  Effects of combined application of organic and inorganic fertilizers on the contents of nitrogen in the soil
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Fig.4 Effects of combined application of organic and inorganic fertilizers on the contents of phosphorus in the soil
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Fig.5 Effects of combined application of organic and inorganic fertilizers on the contents of potassium in the soil
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Table 2 Effects of combined application of organic and inorganic fertilizers on grain yield and plant parameters of maize

g3 ) f"% ’f}k%—. SN %*ﬂ MATH/ AT ﬁ&iﬁ(/& [ER A
Troatments Grain yl(ilil Plant height Ear length Ear diameter Rows Grains 100 - GW
/(kg*hm™?) /cm /cm /cm per ear per row /g
NOMO 3880.3 h 233.1e 15.0 ¢ 4.42¢ 11.9¢ 253 ¢ 17.09 ¢
N300 7301.0 e 252.4 cd 19.7 ab 5.13b 12.7 be 31.6b 15.72 ¢
N600 9337.1b 2553 ¢ 18.9 b 5.15ab 12.5 be 30.8 b 14.94 ¢
MI12 4401.5 ¢ 242.9 de 19.5 ab 5.13b 12.5 be 31.4b 15.30 ¢
M24 5806.9 f 257.3 be 19.8 ab 5.17 ab 12.9 ab 31.1b 19.25 be
N300M12 8007.8 d 258.4 ¢ 20.1 ab 5.21 ab 13.0 ab 31.9 ab 19.96 be
N300M24 8913.0 ¢ 270.3 a 21.5a 5.24 ab 13.3 ab 36.7 a 20.42 ab
N600M12 10154.1 a 262.5 ab 20.6 ab 5.29 ab 13.2 ab 31.9 ab 21.17 abe
N600M24 10429.8 a 267.6 ab 19.2 ab 5.42a 13.6a 32.5ab 23.84 a
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