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Effects of nutritive soil modifier activation and
uptake on soil phosphorus by corn plants on acid soils

GUO He-rong', CHEN Qiong-xian®, ZHENG Shao-ling', MAO Yong', YAN Xiao-long'
(1 College of Resources and Environment, South China Agric. Univ., Guangzhou 510642, China;
2 Institute of Vegetables, Guangdong Academy of Agric. Sci. Guangzhou 510640, China)

Abstract : Nutritive soil modifier ( hereinafter abbreviated as NSM) was applied to three kinds of acid soils with
different characteristics. An indoor soil incubation experiment and a greenhouse soil pot experiment was con-
ducted with com plants ( Zea mays L.). The major results of the indoor soil incubation experiment showed
that the available content of phosphorus increased with addition of NSM. The lower the background nutrient
content in the soil, the larger the effects of improvement. The results of the greenhouse soil pot experiment

with maize showed that NSM could improve the nutrient status of the soil and activate phosphorus in the soil

leading to a higher phosphorus uptake efficiency hence better growth of the maize plants.
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Tab. 1 The character of soil
1% 28 B IR
Bk RHEHE FHEE w w(ENR w(ERFRR S i WA
nutrient amount) effective nument)
+H#  samplin ) sampling ( <0.002 K5k  organic pH
. vegetation ) /% /(mg kg™")
sample site section clay)/ %  matter)/ %
N P K N P K
1 EBHE FE 0~20cm 40 3.19 3.58 0.173 0.109 2.39 133.5 248.3 349.2
2 MAbER  FEEL 20 em AR 12 0.78 4,54 0.042 0.02 0.48 51.35 17.72 42.98
3 REEH KBE 20mPTF 34 1.23 4.32 0.067 0.016 1.06 67.97 1.31 23.33
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Tab. 2 The amount of medifier in indoor soil incubation
experiment gokeg™!
1 #f sample 1 2 3 4 5 6 7
1 0.0 40 80 12.0 16.0 20.0
2 0.0 1.0 20 3.0 4.0 8.0 12.0
3 0.0 1.0 2.0 30 4.0 8.0 12.0
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Tab. 3 The amount of modifier in a greenhouse soil pot experiment gkg™!
i 1H 1 sanple 1 5 2 sample 2 1 3 sample 3
ceatmont RE  OBES Sbd  MRN RKE O OBEBRE 448 %eN  KE O OBES ghe %em
CO (NHy), Ca(H,P0,), KA modific  CO(NIL), Ca(HpPO,),  KC1  modifier CO (NHy), Ca(HpPO;), KCI  modifier
CK 0 0 0 0 0 0 0 0 0 0 0 0
PONK 0.186 0 0.05 0 0.4438 0 0.34 0 0.4348 0 0.334 0
PINK 0.18 6 0.5 0.05 0 0.434 38 1 0.3%4 0 0.4348 1 0.334 0
P2NK 0.18 6 1 0.05 0 0.434 8 2 0.3%4 0 0.434 8 2 0.3%4 0
CK+M 0 0 0 8 0 0 0 1 0 0 0 3
PONK+M  0.1086 0 0.05 8 0.4348 0 0.3%4 1 0.43438 0 0.334 3
PINK+M 0.1086 0.5 0.05 8 0.434 8 1 0.3%4 ) 0.434 8 1 0.334 3
P2NK+M  0.186 1 0.05 8 0.434 8 2 0.34 l 0.434 8 2 0.34 3
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Tab. 4 The available content of phosphorus and soil pH in different treatments after 20 days

Ab2E +#F 1samplel 1 # 2 sample2 + K 3 sample3
treatment w(P)/(mg kg™ ') pH w(P)/(mg-kg™") pH w(P)/(mg-kg™1) pH
1 256.16+2.72d 3.87+0.03f 18.57 £ 0.60e 4.76 +0.14f 1.34+0.06g 4.41+0.07g
2 277.43£1.09b 4.46+0.24e 20.61 +0.4%¢ 6.11+0.07e 4.50 + 0.09f 4.86£0.03f
3 289.47+1.22a 5.59+0.05d 31.08 +0.30d 6.55+0.08d 7.19+0.25¢ 5.46+£0.02¢
4 278.99+2.03b 6.39+0.10c 34.09+0.92d 7.28+0.01¢ 9.57+0.24d 6.03+0.01d
5 266.01£0.63¢ 6.65+0.05b 43.37+0.56¢ 7.44+0.04¢ 16.73+0.08¢c 6.48 +0.03¢
6 241.77+3.19% 6.83+0.05a 58.01 £2.06b 8.02+0.01b 22.95+0.3% 7.40 £ 0.02b
7 63.58+0.43a 8.29+0.02a 30.33x0.17a 7.69 +0.05a
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Tab. 5 Comn biomass in pot experiment g B!
£ Isamplel 4 2 sample2 14 3 sample3

4b38 W ERMTEE BHREXTHEE HEFTER ®HKERTHEE WEFTEE EHREXTHEE
treatment dry mass dry mass of shoot dry mass dry mass of dry mass dry mass of
of shoot and root of shoot shoot and root of shoot shoot and root
CK 1.05+0.11b 1.50+0.13b 0.31+£0.03d 0.47 +0.05¢ 0.22+0.02d 0.36+0.04d
CK+M 1.94+0.16a 2.30+0.16a 0.48+0.03cd 0.76+0.06¢c 0.42£0.04d 0.58+0.03d
PONK 0.89+0.08b 1.23+0.12b 0.34+0.03d 0.51+0.08c 0.29£0.00d 0.40+0.01d
PONK + M 1.99£0.05a 2.30+0.06a 0.35+0.02d 0.54+0.02¢ 0.34+0.02d 0.45+0.04d
PINK 1.03+0.02b 1.39+0.03b 0.60+0.12¢ 0.71+0.14c 0.72+0.06c 0.91+0.10c
PINK+ M 2.06+0.10a 2.33+0.13a 1.69+0.14a 2.06£0.12a 1.15+0.16b 1.49+0.20b
P2NK 1.01£0.04b 1.31+0.06b 1.43£0.10b 1.67+0.14b 1.05+0.01b 1.18+0.02¢
P2NK+ M 1.85(0.18)a 2.11(0.23)a 1.59(0.02)a 1.87(0.03)ab 1.95(0.11)a 2.37(0.12)a
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Tab. 6 phosphorus uptake of per plant

+ $ 1samplel £ 2 sample2 L #E 3 sample3
4b¥8 e R % £t BB
treatment LA P uptake L R RBE P uptake L EE PR P uptake
w(P)/% w(P)/% w(P)/ %

/(mg¥E1) /(mg-#k~1) /(mg-# 1)
CK 0.25+0.04c¢ 4.30+0.56¢ 0.15+0.01¢ 1.03+0.14d 0.14+0.01d 0.72+0.09d
CK+M 0.53+0.03b 11.51+0.56b 0.13+£0.00c 1.88+£0.15d 0.14+0.01d 1.17£0.06d
PONK 0.31£0.02¢ 3.92+0.42¢ 0.15+£0.02¢ 1.38+0.27d 0.14+0.00d 0.75+0.02d
PONK + M 0.62+0.02a 13.39+0.31ab 0.16+0.01¢ 1.27+0.05d 0.14+0.00d 0.88+0.10d
PINK 0.33+0.02¢ 4.79+£0.32¢ 0.41+£0.07b 3.11+0.27d 0.20+0.01¢ 2.15+0.24c¢
PINK+ M 0.68 +0.06a 14.94+1.28a 0.32+0.02b 7.36£0.72c 0.22+0.03¢ 3.74+0.73b
P2NK 0.30£0.02¢ 3.84+0.14c 0.68+0.16a 11.44 £ 1.48b 0.31+£0.01a 3.90+0.04b
P2NK + M 0.66+0.0%9a 12.80+ 1.76ab 0.76 £ 0.05a 14.17£0.69a 0.28+0.03b 7.12+0.15a
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