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Table 1. Nitrogen content in aboveground and underground parts of entry legumes harvested in April and July

Specics April July
Above-ground Under-ground Above-ground Under-ground
%
Medicago sativa 2.910.07 2.510.02 3.210.01 2410.01
Arachis pintoi 2.2%0.03 1.6+0.02 1.9+0.03 1.310.02
A. grabrata 3.3£0.07 2.0%0.02 2.2%0.02 1.8£0.09
Neonotonia wightii 2410.13 1.8 £0.04 2.410.05 1.51£0.05
Macroptilium atropurpureus 2.510.02 1.6+ 0.04 2.410.01 1.5+0.04
Stylosanthes gracilis 2.97%0.12 1.2£0.01 1.8£0.05 1.0£0.05
Glycine max 3.3£0.03 1.3£0.04 32%0.13 1.3+0.02
Sesbanin sesban 2.610.03 1.410.02 2.1+0.10 1.2+0.02
Vigna radiata 2.6%0.08 1.1£0.04 2.5%0.12 1.0 £0.04

Crotalaria juncea 2.810.01 1.4£0.01 2.510.04 1.0£0.02
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Fig. 1. The decomposition of nitrogen and dry matter for the underground parts of alfalfa and soybean. Left is the
change of nitrogen left and right is that of dry matter left.
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Table 2. The decomposition of nitrogen and dry matter for the aboveground parts of alfalfa and soybean. Left is
the change of nitrogen left and right is that of dry matter left.

Dry matter Nitrogen
Species
First stage™ Second stage First stage Second stage
decomposition %/day
Medicago sativa 8.48 £ 1.06 0.88£0.27 11.271£047 0.29%0.12
Arachis pintoi 6.99£0.31 1.03£0.51 8.64£0.59 0.40 £ 0.40
A. grabrata 6.59£0.25 0.96£0.26 9.27%0.51 0.50%0.21
Neonotonia wightii 6.19£0.63 1.07 £0.31 8.92 £0.46 0.55%0.09
Macroptilium atropurpureus 6.50%0.31 1.39+£0.38 8.941+0.31 0.5910.22
Stylosanthes gracilis 44810.17 1.56 £ 0.09 7.80£0.96 0.56£0.42
Glycine max 4.74+0.88 1.23+0.17 7.43£0.46 0.43%0.16
Sesbanin sesban 5.05+0.46 1.18+£0.38 7.4710.96 0.58+0.27
Vigna radiata 5.02£0.46 1.28£0.23 6.76 £ 1.16 0.69 £0.33
Crotalaria juncea 4.9310.24 1.15£0.22 7.6410.84 0.46 £ 0.50

*first stage: the period from initial to 7 days, second stage: the period from 7days to 28 days.
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Fig. 2. The decomposition of nitrogen and dry matter for the aboveground parts of alfalfa and soybean. Left is the
change of nitrogen left and right is that of dry matter left.
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Table 3. The average decomposition rates of dry matter and nitrogen for aboveground parts of entry legumes

Dry matter Nitrogen
Species
First stage™ Second stage First stage Second stage
decomposition %/day
Medicago sativa 8.17£0.52 0.66 £ 0.25 10.66 +0.31 0.27£0.12
Arachis pintoi 7.96 £0.73 0.65%0.33 7.19%£0.79 0.51£0.39
A. grabrata 8.11+1.29 0.7210.44 8.94 £ 1.04 0.48 £0.27
Neonotonia wightii 7.801£0.73 0.7210.21 9.860.76 0.24%0.13
Macroptilium atropurpureus 7.56%1.01 0.85+0.08 8.961+0.43 0.49+0.21
Stylosanthes gracilis 6.29 £ 0.89 1.09£0.42 7.69£0.51 0.5710.39
Glycine max 7.3610.76 0.91%0.23 10.52+0.58 0.35%£0.23
Sesbanin sesban 7.4610.72 0.9310.16 9.5210.82 0.3910.24
Vigna radiata 7.971£0.47 0.871£0.23 8.15%£0.21 0.62 £0.20
Crotalaria juncea 7.131£0.52 1.05%£0.18 10.80+0.83 0.35%0.18

*first stage: the period from initial to 7 days, second stage: the period from 7days to 28 days.
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Table 4. The variance analysis of dry matter and nitrogen decomposition for aboveground and underground parts
of entry legumes at different dates

Dry matter Nitrogen

Species Aboveground Underground Aboveground Underground

8/27 10/9 8/27 10/9 8/27 10/9 8127 10/9

Harvest ok ok * * * ok ns ns
Block(harvest) ns ok ns Hk ns * ns *
PeriOd kx kk kok skk skk kok K3k %
Harvest x period ns ok * ns ns ns ns ns
Period x block(harvest) ns ns ns o ok ns * ns
SpeCieS sk sk skok sk sk skok sksk sk
Species x harvest ns ok ok Hk * ok ns Hk
Species x period ok ok wox * ok ns ns ns

**: significant at 1%.
*: significant at 5%.
ns: not significant.
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Table 5. The variance ana1y51s of dry matter and nitrogen decomposition for aboveground and underground parts
of entry legumes at different incubation periods

Dry matter Nitrogen
Species Aboveground Underground Aboveground Underground
1 week 4 weeks 1 week 4 weeks 1 week 4 weeks 1 week 4 weeks

Harvest o HoE ns ko ns *ox * ns
Block(harvest) ns ns ns ns * ns ns *
Species skox kok K3k skox skok ki kK skok
Species X ha}"VeSt skx kok * skx % ko K3k skk
D ate skk kk kosk skk sk ns k sk
Harvest x date ns ns ns ns ns ns ns ns
Date x block(harvest) ns ns * * ns ns ns *
Species % date ns ns *ox ns * ns ns ns

**: significant at 1%.
*: significant at 5%.
ns: not significant.
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Fig. 3. Comparison of incubation dates and incubation periods on degradation of dry matter and nitrogen of entry

legumes. Alf: alfalfa, P nut: perennial peanut, R nut: rhizoma peanut, P soy: perennial soybean, Sir: siratro,
Sty: stylo, Soy, soybean, Ses: sesbania, Mun: mungbean, Sun: sunn hemp.
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Fig. 4. Comparison of harvest seasons and incubation periods on degradation of dry matter and nitrogen of entry

legumes. Alf: alfalfa, P nut: perennial peanut, R nut: rhizoma peanut, P soy: perennial soybean, Sir: siratro,
Sty: stylo, Soy, soybean, Ses: sesbania, Mun: mungbean, Sun: sunn hemp.
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Table 6. The correlation coefficients between nitrogen contents of entry legumes and the dry matter decomposition
and nitrogen decomposition

\

Root Stem
Incubation condition
Dry matter Nitrogen Dry matter Nitrogen
1 week (27", Aug.) 0.86** 0.88%* 0.60%* 0.37"
1 week (12", Spt.) 0.79%* 0.76** 0.51™ 0.40™
2 weeks (9", Otc.) 0.70%* 0.76%* 0.73%%* 0.36™
4 weeks (27", Aug.) 0.89%* 0.73%%* 0.53" 0.01™
4 weeks (9", Otc.) 0.83%* 0.73%* 0.85%* 0.31™

**: significant at 1%.
*: significant at 5%.
ns: not significant.
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Abstract

The purpose of this study was to investigate the decomposition of the legume species in soil and the factors
affecting the processes. Six perennial legume species: alfalfa (Medicago sativa), perennial peanut (4Arachis pintoi),
rhizoma peanut (4. grabrata), perennial soybean (Neonotonia wightii), siratro (Macroptilium atropurpureus),
stylo (Stylosanthes gracilis) and four annual legume species: soybean (Glycine max), sesbania (Sesbania sesban),
mungbean (Vigna radiata), sunn hemp (Crotalaria juncea) were used in this study. The entry materials were
sealed in filter bags separately and were buried 10 centimeters deep under soil surface. After different periods of
incubation, the decomposition percent of dry matter and nitrogen decomposition were calculated and the effects
of species, plant parts, time of harvest and incubation date on decomposition were determined, too. Both of dry
matter and nitrogen decompositions of all parts of entry materials were faster in the first-week incubation, and the
decomposition amount increased with incubation time advanced. Nitrogen decomposed faster than dry matter did.
Different species showed different decomposition curves. After one-week incubation, the dry matter left varied
from 32% to 73% in underground parts and ranged from 31% to 64% in aboveground parts, respectively. The
ranges of nitrogen left were 18%-60% and 18%-58% in underground parts and in aboveground parts, respectively.
After four-week incubation, the dry matter left ranged from 10% to 46% in underground parts and ranged from
17% to 33% in aboveground parts, respectively. The ranges of nitrogen left were 11%-55% and 8%-34% in
underground parts and aboveground parts, respectively. Both dry matter and nitrogen decomposition rates were
significantly correlated with the initial nitrogen contents of the underground parts, but not in the case for the
aboveground parts. The results of analysis of variance showed that the major affecting factors for decomposition
of legume species in soil were species and incubation time, while harvest and incubation date had some effect, too.
From this study, all the entry legumes could decompose fast and release the nutrients in soil quickly for the late
crop. In addition, the utilization of perennial legume species would be valuable in the future.

Key words: Legume forage, Soil, Nitrogen decomposition.
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