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Decomposition law and nutrient release characteristics
of green manure Vicia Villosa L. in Qinghai Plateau

MAO Xiaohong, LI Zhengpeng, YAN Qingbiao, HAN Mei
(Academy of Agriculture and Forestry, Qinghai University, Xining, Qinghai 810016, China)

Abstract: To determine the effect of green manure Vicia Villosa L. on soil fertility and provide nutrient re-
sources for crops in Qinghai Plateau, the decomposition trends of Vicia Villosa L. and the nutrient release character-
istics of nitrogen, phosphorus and potassium were studied with nylon mesh bags in the field. The results showed that
the decomposition rate of green manure was 38% within 50 days after being turned over, and the decomposition rate
was slow at the later stage. After sampling, the cumulative decomposition rate was 86.39%. In the whole decompo-
sition process, the release rate all ranked as N>P>K, showing the same trend.The release rate of N and K was
56.54% and 74.27% in 52 days, respectively, while the release rate was slow in the later stage. At the end of de-
composition, the cumulative decomposition rate of nutrients reached 91.31% and 99.04%. The release rate of phos-
phorus (P) was slow and fluctuating, and the content of phosphorus increased during the decomposition period. Af-
ter sampling, the cumulative decomposition rate was 75.71%. The relationship between dry matter cumulative de-
composition rate, nutrient cumulative release rate and decomposition time was fitted by linear function and logarith-
mic function. This experiment predicts that 172.80 kg « hm™ of nitrogen, 10.93 kg + hm™ of phosphorus and
139.63 kg + hm™ of potassium would be left in the field for the following crops.
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Fig.1 Changes in moisture content and temperature of the test site during decomposition of Vicia Villosa L.
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Fig.2 Decomposition rate of dry matter of Vicia Villosa L.
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Table 1 Vicia Villosa L. decay process
JEfRE] TYIRCRBUSER || JEMRE TYIRRBUESR || REE TYSRERUERR || B TYRCRBUEEER
Decomposition Dry matter cumulative || Decomposition Dry matter cumulative || Decomposition Dry matter cumulative || Decomposition Dry matter cumulative
time/d decomposition rate/ % time/d decomposition rate/% time/d decomposition rate/% time/d decomposition rate/ %
1 0.00+0.000 71 41.41+0.44k1 182 57.22+3.17hi 259 80.24:+4.32abed
7 4.28+3.400 87 42.00+2.29k1 188 63.35+1.53gh 272 71.59+2.81bcde
14 20.91+10.08n 139 47.60+4.68]k 200 68.76+0.97fg 280 77.23+0.54bede
28 28.10+11.06m 150 48.44+7.17jk 210 72.03+4.78def 290 80.44+4.22abe
38 34.39+3.27Im 157 54.44+6.77y) 230 73.04+0.85cdef 297 76.57+5.02bcef
52 37.95+1.321 156 58.93+2.23hi 238 74.76+2.08cdef 304 83.37+3.01ab
67 38.83+2.051 172 55.25+2.19ij 251 72.29+1.79def 311 86.39+2.73a

Vi RVNG 152 5 5% (P<0.05) , R,

Note: Different letters represent significant difference at P<0.05, the same below.
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Fig.3 Changes of nitrogen, phosphorus and potassium contents in Vicia Villosa L. at different decomposition stages
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Table 2 Analysis of the variance of nitrogen cumulative release rate during the decay of Vicia Villosa L.

i fife s ARBRER & fi b I AARTRICE & fife b 1] R EBRICR i fife s 1] AR
Decomposition Nitrogen cumulative |[Decomposition Nitrogen cumulative ||Decomposition Nitrogen cumulative ||Decomposition Nitrogen cumulative
time/d release rate/ % time/d release rate/ % time/d release rate/% time/d release rate/%

1 0.00+0.00n 77 59.15+1.505k 182 72.88+6.53fgh 259 88.53+3.00abc
7 3.26+2.98n 87 60.62+3.29ijk 188 71.20+2.41gh 272 85.52+1.70abc
14 21.46+8.37m 139 66.24+0.21hij 200 76.32+1.11defg 280 86.90+1.40abc
28 40.49+14.121 150 66.35+2.94hij 210 80.27+3.06cdef 290 88.30+2.50abc
38 53.61+0.91k 157 67.30+9.50hi 230 81.44+1.90bcde 297 85.78+2.01abc
52 56.51+2.83k 156 74.03+2.19efgh 238 85.35+1.63abc 304 89.33+2.10ab
67 57.21+4.79k 172 67.95+2.70hi 251 83.50+2.30+abcd 311 91.39+1.23a
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y:14.142X_17.962 .’(E[]y 38] R:ZO.9677
R'=0.978 AL
100 ,_W \
£ 90
]
° o 80 F
RS 70T
KT 60
£2 50t
= 40 T
® § 30
P 20
10

0 NNV T T T Y S S S S S S S S S R S S S
1 7 14 28 38 52 67 77 87 139150157 165172 182 188200210 230238251259 272280290297304311
J&5 f# W) 7] Decomposition time/d
4 AEEHEEEENS FRBEREFT

Fig.4 Nitrogen release characteristics of Vicia Villosa L. in different decomposition stages
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Table 3 Analysis of the variance of phosphorus cumulative release rate during decay of Vicia Villosa L.

SRAEEHE F 30 000 kg » hm 2 AE R BEEM

& e ] {73 AT ES
Decomposition Phosphorus cumulative|

time/d release rate/ %

JE& figgsta] WEERTRECR
Decomposition Phosphorus cumulative

time/d release rate/ %

JEfgta] BRI
Decomposition Phosphorus cumulative

time/d release rate/ %

& fige ] {73 ATV ES
Decomposition Phosphorus cumulative

time/d release rate/ %

1 0.00+0.001 77 14.19+3.58ijk 182 26.79+11.48fghi 259 59.59+8.67b
7 6.00+2.99k1 87 8.89+5.69jkl 188 37.09+3.62def 272 60.64+14.42b
14 5.56+0.39k1 139 11.89+6.63jk1 200 28.45+5.79%¢h 280 48.04+11.29bed
28 19.76+6.92¢hij 150 15.32+5.13hijk 210 36.62+8.55def 290 51.23+2.93bc
38 20.11+7.41ghij 157 21.76+6.65ghij 230 28.53+3.00fgh 297 31.70+4.18efg
52 22.10+2.87ghij 156 39.36+12.24cdef 238 38.35+6.20cdef 304 58.74+8.93b
67 14.40+2.47ijk 172 21.79+11.15ghij 251 44.95+4.28cde 311 75.37+7.30a
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Fig.5 Phosphorus release characteristics of Vicia Villosa L.in different decomposition stages
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Table 4  Analysis of the variance of the cumulative release rate of potassium during decay of the Vicia Villosa L.
JE AT P ERFRRECR Nl A & JE ARt ) R JEfgRstTa] P ERTRRERCR
Decomposition  Potassium cumulative || Decomposition Potassium cumulative || Decomposition Potassium cumulative || Decomposition Potassium cumulative
time/d release rate/ % time/d release rate/ % time/d release rate/ % time/d release rate/ %

1 0.00+0.00m 77 80.06+0.27h 182 93.22+0.56bc 259 98.22+0.64ab
7 14.81+3.841 87 81.02+0.63gh 188 94.48+1.19abc 272 97.58+1.12ab
14 18.16£2.21 139 85.63+0.93efg 200 97.53+0.49ab 280 97.59+0.72ab
28 43.99+10.78k 150 85.00+3.14fg 210 98.03+0.34ab 290 97.70+1.19ab
38 62.69+4.64j 157 87.39+4.50def 230 97.40+0.08ab 297 97.39+1.53ab
52 74.29+0.82i 156 91.66+1.06cd 238 97.35+0.70ab 304 98.60+0.96ab
67 76.18+1.56hi 172 90.14+1.68cde 251 94.19+4.68abc 311 99.04+0.19a

y=31.047Inx+5.1468 xE[52, 311]
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Fig.6  Potassium release characteristics of Vicia Villosa L.in different decomposition stages
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