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Effect of fertilizer amount on yield and nutrient accumulation of green manures

PAN Fu-Xia', LU Jian-Wei', LI Xiao-Kun', LIU Wei', WEI Yun-Xia', ZHU De-Xiong?,
GENG Ming-Jian', CAO Wei-Dong’
(1. College of Resources and Environment, Huazhong Agricultural University, Wuhan 430070, China; 2. Huangpi Soil and

Fertilizer Station of Wuhan City, Hubei Province, Huangpi 430300, China; 3. Institute of Agricultural Resources and
Regional Planning, Chinese Academy of Agricultural Sciences, Beijing 100081, China)

Abstract The abundant winter fallow fields in southern China can be used to cultivate green manure crops. It has been demon-
strated that returning green manure to farmlands supports sustainable agricultural development. Green manure yield has, however,
decreased sharply in recent years, seriously limiting large-scale applications of green manure in agricultural production. A field ex-
periment was conducted to study the effect of nitrogen (N), phosphorus (P) and potassium (K) fertilizers on yield and nutrient accu-
mulation of green manure. The crops considered for use as green manure in this study included 4stragalus sinicus L. and Alopecu-
rus aequalis Sobol., which were studied in 11 treatments. 4. aequalis was a natural reseeding gramineae grass grown in A. sinicus
field. For more accurate analysis, 2 types of green manure were separately harvested and weighted. Results showed that fertilizer
application significantly increased fresh yield of two plants. Compared with non-fertilizer treatments, yield under fertilizer treatments
increased by 42.8%~311.1%. Compared with nutrient deficiency treatment, N, P and K treatments increased yield by 57.1%~177.5%,
27.8%~178.7% and 14.2%~32.4%, respectively. Fresh yields of the 2 green manures increased with increasing application rates of N,
P, K. Fresh yield of 4. aequalis was higher than that of 4. sinicus under the medium and high application amounts of N and P fertil-
izers. For all K fertilizer treatments, A. aequalis produced higher fresh yield than A. sinicus. Green manure nutrient accumulation

increased with increasing N, P, K application rate. Under medium and high N and P treatments, N and P accumulations in 4.
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aequalis were higher than those in 4. sinicus. However, K accumulation in 4. aequalis was higher than that in A. sinicus for all K
treatments. With 112.5 kg'hm™, 19.7 kg-hm™ and 37.5 kg'hm™ of N, P and K fertilizer application rates, total yield and C, N, P and
K accumulations of two plants were maximum, reaching 49 424 kg-hm™, 3 212 kg-hm™, 151 kg-hm™, 19.8 kg-hm™ and 156 kg-hm ™,
respectively. Meanwhile, yield and C, N, P and K accumulations in 4. aequalis accounted for 59.0%, 65.7%, 66.3% and 64.4% of
the above total amounts. Those indicated that 4. aequalis was a high quality green manure with a little input.

Key words Fertilization rate, Green manure, Astragalus sinicus L., Alopecurus aequalis Sobol., Yield, Nutrient accumulation
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Table 1 Effect of fertilizer application amounts on the yield of 4. sinicus and A. aequalis
Yield (kg-hm™?)
Fertilizer Fertilizer treatment A. sinicus A. aequalis Total yield Yield ratio of A. sinicus to A. aequalis
No fertilizer NoPoKo 8275 4200 12 475 1.97
NoP2K, 11 613d 6200d 17 813d 1.87
Nlevel N/PK, 15 650c 12 325¢ 27 975¢ 127
N,P,K, 17 871b 22 988b 40 859 0.78
N3P,K, 20274a 29 150a 49 424a 0.70
N,PoK, 14 050b 4350d 18 400¢ 3.23
P level N,P K, 15 056b 8 450c 23 506¢ 1.78
NoP2K, 17 871a 22 988b 40 859b 0.78
N,P3K, 18 932a 32350a 51282a 0.59
N,P2Ko 14 250¢ 19 525b 33 775¢ 0.73
Klevel N,PK, 16 002bc 22 581a 38 583b 0.71
N,P,K, 17 871ab 22 988a 40 859ab 0.78
N,P,K; 19 229a 25 500a 44 729a 0.75

No. 0 kg(N)-hm™, N;: 37.5 kg(N)-hm™, N,: 75.0 kg(N)-hm ™2, N3: 112.5 kg(N)-hm%; Py: 0 kg(P)-hm™2, P;: 9.85 kg(P)-hm™2; P5: 19.70 kg(P)-hm™>,

Pi: 29.55 kg(P)-hm™; Ko: 0 kg(K)-hm™2, K;: 18.75 kg(K)-hm™, K,: 37.50 kg(K)-hm ™, Ks: 56.25 kg(K)-hm™.

5%
The same below.

Different small letters in the same column mean significant difference at 5% level among different NPK treatments.

T2 TEAEEENEZENEEZERRHREFEL,S=WER(TEY)

Table 2 Effect of different fertilizer application amounts on the nutrient content of 4. sinicus and A. aequalis (dry matter %)

A. sinicus A. aequalis
Fertilizer Fertilizer treatment C N P K C N P K
No fertilizer NoPoKo 44.59 1.75 0.17 1.51 44.16 1.29 0.21 1.89
NoP2K, 43.98a 1.77¢ 0.23b 2.06b 44.55a 1.29b 0.21b 2.09b
N level NP:K, 4437a 2.25b 0.26a 2.13ab 44.77a 1.46b 0.22b 2.10ab
N,PK, 44.32a 2.46a 0.25ab 221a 44.87a 1.76a 0.22b 2.14a
NiPoK, 44.68a 2.44a 0.28a 2.25a 44.89a 1.85a 0.28a 2.14a
NoPK, 43.60a 2.25¢ 0.14c 2.12b 44.64a 1.66a 0.17¢ 2.08b
Plevel NoP K, 4337a 2.35b 0.21b 2.17ab 44.64a 1.76a 0.19bc 2.06b
NoP.K, 44.32a 2.46a 0.25ab 221a 44.87a 1.76a 0.22b 2.14ab
NoP3K, 44.71a 2.50a 0.27a 2.20a 44.77a 1.75a 0.27a 2.16a
N2P:K, 44.54a 2.35b 0.23a 1.29¢ 44.95a 1.76a 0.23b 1.83b
Klevel NLPK| 44.80a 2.35b 0.24a 2.03b 44.07a 1.72a 0.23b 1.94b
N,PK, 44.32a 2.46a 0.25a 2.21ab 44.87a 1.76a 0.22b 2.14ab
N,PK 44.59a 2.38b 0.25a 2.30a 43.69a 1.73a 0.25a 237a
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Fig. 1 Effect of different fertilizer application amounts on C, N, P, K accumulation of 4. sinicus and 4. aequalis
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