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EAFREY BEERY  EREY BUEEY

W HI - 994 H21H  #E2HI - 9948 H10H

EES

SRHEVIKI R EZEETT - AT LA Bhie s AR ~ R LR AR IKE - SRR AL
FHEERRIEZE AT - KW5EL 6 MZHEA TR B1E (Medicago sativa) ~ BAL4: (Arachis
pintoi) ~ ZELLELE (A, grabrata) ~ JUEKE (Neonotonia wightii) ~ B335 (Macroptilium
atropurpureus ) ~ ZEEE (Stylosanthes gracilis ) B4 fEEEL TR ¢ K (Glcine max) ~ H¥E

(Sesbania sesban) ~ ¥k55 (Vigna radiata) KBt ( Crotalaria juncea) Juktfl » HEEEA R
ARDLEE g A B+ DA BN AR S A2 B9 e - B LA R T T - A R A — R - 3
b REUR2H TR M EEeYE R DN KT - HE - KB EEE SRS » R8T - #%
GREIRANEEE - ARG RHEYEERIN=ETEEN - MRS RLEE RS - M BT
3% > NS Ry 2.4% o YRR SN SR o s IR SR B AR A R B AR 0 BRI
FESEES TR 111.5 kg/ha~280.8 kg/ha [ - fFHIRAYI T AR AR RICIETE (84 kg/ha) BAZAEALE
4z (43 kg/ha) BEEENHMTEERL (5 kg/ha~30 kg/ha) - AREABERIREDR - 2HEBNEAERS
BB ETR AR A AR IEMBIRS o LA ZHE T RIBIRHER N 2 MR - (R
FERY VB S MR - (RIELER T HERE L850 R RS0 - IRV 382 o0 DhRE - B AR T ~ K
DINERFA - A B -

BASER - B R AER - ERARLEE -

s

AL R A E EE ARG T Rl R EEEHE T HEEARINERE - ARRAH
BRI RS T EIC T TR B EYAE o i BRI TR R - B2 - REAR AR
Bt T8 - 2B A AR RN AL SR IO T 3 A R Fe B Ry - (HR IR M Al Rl £
FRAL ~ HIEAVIRGIEERME - [FRInRE IR FE B B/ BES FevEi# (Evanylo ef al., 2008;

(1) 1TBbE R ZE B A R T I F e 5 2 1599 5% -
(2) 1T B R T N & FT -
(3) #HEEE » Email:smwang@mail.tlri.gov.tw e
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Malhia et al., 1998) - 4 H - AfbRglFsERr HELRE H W E - gL H=UEIT 3R 4
BERGEE - ESEME iR 2R AITE R - 2R ETRE s (R ER 5 R 2 E A8 IRy T
] o

R B IR v v O B S v ELJ P K SRR T B R DI R A B - T S i
M EERA H A HENE R SR IR A 2 - KL S RHEYIR R R R R 396 R A RGN -3 AR S 2T
B o WIREUR G RIEP RS AT B KRR EE BB EN AR - RIEARG AR ZI - Wi R
Y FIFE IR A (BREE » 2010 5 Carlsson and Huss-Danell, 2003; Trannin ef al., 2000) - [t
Fh - GRIBPRIFI AR AT Bh iR e LT ~ O RS  BINBTREE R A SRR - R
S BESEAG H B A RS EEEE ( Dinesh ef al., 2009; Hiltbrunner et al., 2007; Nakamoto and
Tsukamoto, 2006; Nakhone and Tabatabai, 2008; Rasse et al., 1999; Venkateswarlu et al., 2007 ) -

WEFPREESEREER - B—YRKIREREEAESE - BHE S EEE - HB5 R
BRI - BRAEFE N - REAETS He R b BAE R B SR BRI A IR B 2 I B H LYY - SRR 2 IRE
MR AT i B3R R E R IR Sa i o ARWFFCER A 6 LA K 4 AL TRMECR BRIk 4 18
BEEAGRID M EMEIEAT (soybean, Glycine max) ~ H¥ (sesbania, Sesbania sesban) ~ #§NEH%
. (mung bean, Vigna radiata ) $1XEGNR (sunn hump, Crotalaria juncea) > ¥k FHGR
BRI > IR R 23R R (Chandraskharaiah ef al., 1996; Tessemaa and Baarsb, 2004; Wiryawan et
al,, 1996) - 6 fEZLAFEATRILETE (alfalfa, Medicago sativa) ~ 24164 (perennial peanut, Arachis
pintoi) ~ ZHEALEA (rhizoma peanut, 4. grabrata) ~ J[UHEAE (perennial soybean, Neonotonia
wightii) ~ B#J (siratro, Macroptilium atropurpureus ) JxZR%8T (stylo, Stylosanthes gracilis)
BT Ry U BRI A TR - B8R SIS - R R EREZNIR ORISR - MR & T
B sl g [ - SR R 5 R T R B AEE A R i T 2 S (R E - EGEAERR
o AR ~ ZREET R IRING | A A BB AR BT SR AU AR TRHEY) - DL R3S
PG R A BRI R AT - (BRI H AR RAURE R 5 H R 2 4R AR Bl — i 2 SRR I 722 JEK » RIS
ISR DAL KRBT T 4R L DU T R At RE )y B L BRI FEFTVE ) -

MEERTIIE

L. MR EL R

BB R B EIR IR RS - 7S ~ ST - 58T - I BRGNS 1 Fo s L2 R 38
- REEE T MIEAE (B 4 57 KEE T RBEERERESE  WERS  SFELEE
B JTURE R 52 R 7 ST PR AP LI - 20 A B o Bk i LA o0 T LAY+ R 39 LR 1 R Ry TR AR St 1 5 1T
PR o R 7 (3 NEERE > BABEAT R DL T A - AR = - BEEE 50 oy o 1 40
noYy o BEEA R THREIRS TR (R 1) o REEAE L - BREFEICE
PREFHRREIE SN > HAUA RBGLIRE 7Rt OREERENVEE ) - IKHERS R 2 iR i - 3 LR K
R AR > RERIR RO THREZK - ERIABAHEE - B 97 F 1 HZE 98 F 7 AR -
A8 F YR —2K > AR R AR RN IR B AR AEAT R AR - AR A B R S H A -
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# 1. 5B 13 pH {H ~ BB AR ~ 85 - 86 BiEE

Table 1. The pH value and the contents of organic matter, available phosphorus, calcium, magnesium, and
potassium of soil used in the experiment

pH Organic matter P K Ca Mg
% ppm
7.7%0.1 32204 15.0%2.1 99.31+13.3 12481554 103.4+27.9
IT. fEPRIHZE

AR S A AR > R 97T 4 H 28 H~7TH4H 10 8 H -9 FE1H 16
H~4H13HK6H30H - gl —XATHREATREG 2RI - ZEA TRk » —
M EES o DR M A - AT R HIEE - FRAR BRI KHE
o> Fodt b R N RAES > > BRI A RS IR R e v o AR F DU T E IR L
5P g AR PR [F] R AR - BRAERI AR - SO AR E5E > ¥ S &0 5 =
KA i B U RE st B o ICREAEL PR o 3 R ~ T o op U ER - DL 70°C BREZ R HIE
fog ~ REEBUKT SR - MORBZIRIER) - RIFH 4C THHERA S EIE -

. fEEEA RN E A E R -
KA. 0. AL C. (1984) J5ik - BALSRIRER S IR 0 1% - DIHBE A BHIE Kjeldahl & -
RAEERERE SRR LCYER -

AR AT AR

I. 2R EY =ML

YR M B BR S E  EEY A RAVE EA T - AGABRAE R EUR 23 G R SR LAz K
Yk f i H A SR (B 1)« 5% 2 Rdth BESEE SRR RISGEIN S 2 G - YT EIR
YiEEHESREKT MRS (117 mt/ha) ~ H¥E (9.5 mt/ha) ~ KGR (7.9 mt/ha) ~ 283
o (73 mt/ha) ~ g (6.7 mt/ha) ~ ¥INAKS (6.7 mt/ha) ~ Z4EATE4 (5.8 mt/ha) ~ FREET
(5.3 mt/ha) ~#T (5.3 mt/ha) ~ EfE4 (4.8 mt/ha) o BEERMERYRE T (BRABED 10.5%
£ 70.2%) - H e RRELR K (2.0-11.8 mt/ha) » KRLEEIEE - KEGMMELRET
CRARARENED 31.2% % 51.3%) » KT~ HE ~ #&5 ~ 16 RES B RRBANR 20-30% /R -
JTUEE K AR A R SR A SR AR » WIRERH PR DVE T R A0 5 2 BRI 4 RyBRE » 2 TRl
VIR EA BV AR R - RIS R EEA R REF - HARHEBEREE T IR - HIREERER
e s (R3REK St B2 B Y AR ROVE R 7 - EARGEIR AR AN TEK - TR I8
R F-fE SRR T ) - — MRS - A & E P Yy 4 R BR R 2 TEARRE - Rt R RS
HEZYIEEERAES  AIREFERZAE ~ HE - KGhitg LBlE 84 RIREHS - the
IREEZIE & - BRIFEIVN 0 LD F 4 BB EE B8 L (R 78 B AR M R 7 BDUE IR AZ s - =18
&~ A BB T RETTIRE - EEARIEIKERE TR EI R BRE (Bl s &z
WEAR) - ATREEE R HE B R AR E R R — -
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Table 2. The parameters of the six cuttings for above-ground yields of the entries

Species Minimum Maximum Mean Stal.]d?-ll‘d Coefﬁ.ci.ent of
deviation variation
mt/ha/harvest %

Fresh yield

Alfalfa 15.5 27.2 21.0 3.8 18.4
Perennial peanut 7.3 43.9 21.2 15.1 71.2
Rhizoma peanut 6.7 30.7 15.8 8.4 534
Perennial soybean 31.4 43.7 373 5.0 13.4
Siratro 24.7 44.7 33.0 7.0 21.3
Stylo 10.8 239 16.5 5.0 30.2
Soybean 16.2 38.5 242 9.2 38.0
Sesbania 19.6 41.4 32.7 9.5 29.1
Mung bean 11.2 31.5 18.4 8.5 45.9
Sunn hemp 10.2 43.1 27.8 11.7 41.4
Dry yield

Alfalfa 4.5 8.8 6.7 1.5 21.9
Perennial peanut 2.0 11.8 5.8 4.0 70.2
Rhizoma peanut 2.2 9.2 4.8 2.5 51.3
Perennial soybean 10.1 12.8 11.7 1.2 10.5
Siratro 5.7 9.7 7.3 1.5 20.2
Stylo 3.7 7.3 53 1.7 31.2
Soybean 5.0 9.5 6.7 2.0 29.4
Sesbania 59 13.7 9.5 2.8 29.1
Mung bean 4.2 7.8 53 1.5 28.3
Sunn hemp 3.0 10.9 7.9 2.9 36.6
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1. Z2EXE RN EWCHE HA T 2 ARz 8L -
Fig. 1. The dry matter yields of above-ground parts of the entries harvested at different dates.
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3~R4) - YHEMZRREENEASERSI R 3.0% dm) - HAK SRV Z & B
B CPEENR 2.0%-2.6% [#) - HEEEA SR A REWHBRAEE - SriE RIEDRET
HHAS E - HEEA S ESEYERERER - E#Eme2 > B R FENE 20 » 8l
4t (Chapinetal., 1987) -

2% 3. RIS N 2 SRR R B A E R

Table 3. Nitrogen contents of above-ground parts of entries at different harvest dates

Species 97/4/28 97/7/4 97/10/8 98/1/16 98/4/13 98/6/30
% dry base
Alfalfa 2.98 3.0 2,98 2.6 3.5% 3.0%
Perennial Peanut 2.18¢d 1.9% 2380 2.6%° 2.6 2.38¢
Rhizoma peanut 3.0M 2.3¢Pke 2.1 2.6% 2.48¢ 2.5
Perennial soybean 2.6" 2.4ABb 2.28b 2.38¢ 2.44ABd 2.4ABbe
Siratro 2.6 2.55° 2.2 2.9 2,748 2.6%
Stylo 2.8 2.0 2.18C 2.18¢¢ 2.3Bd 228
Soybean 2,78 2.8 2.4 2.1 3.0%° 2.6%
Sesbania 2740 2.2 1.8 2740 277 2,48
Mung bean 2740 228 2.0% 228 2.38¢ 2.3Be
Sunn hemp 2740 2.4 1.7% 3.0M 3.0%° 2,65

AB.C Means in the same row with different superscripts are significantly different (P<0.05).
&b¢ Means in the same column with different superscripts are significantly different (P<0.05).

4. 2 EREERR o (EEIHh Eia & 'L Mt E

Table 4. The parameters of nitrogen contents of above-ground parts for the six cuttings of the entries

Species Minimum Maximum Mean Star.ldzlird Coefﬁ.ci.ent
deviation of variation
% dry base %
Alfalfa 2.6 3.5 3.0 0.28 9.8
Perennial peanut 1.9 2.6 2.3 0.27 13.1
Rhizoma peanut 2.1 3.0 2.5 0.32 10.7
Perennial soybean 2.2 2.6 2.4 0.13 5.6
Siratro 2.3 2.9 2.6 0.23 8.7
Stylo 2.0 2.8 22 0.28 12.6
Soybean 2.1 3.0 2.6 0.31 11.7
Sesbania 1.8 2.7 2.4 0.36 15.1
Mung bean 2.0 2.7 23 0.21 9.4

Sunn hemp 1.8 3.0 2.6 0.47 18.3
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Fh#th ez ) e B A g 5 v] DU A e ot B - BRI 5 - HNEZYIE BIY)
TP A - SERE R A E RV B R AR - Rl EAEA: - BEATCLE RRET - i
R B EIERE) > X - BRHNEAERENE - ”KF - BP9ENS > DUTHARTEZ 281
kg N/ha i ZOREEEHE - HPIEHY 200 kg N/ha > KL ~ FE59 5 SR ELZ SRR 170
kg N/ha DIE - HLERSIEHY 130 kg N/ha > DIEEFEAE 112 kg N/ha £ -

o

7 5. S TR I oI X stz e AT E

Table 5. The parameters of nitrogen yields of above-ground parts for the six cuttings of the entries

Standard Coefficient of

Species Minimum Maximum Mean deviation variation
kg N/ha/harvest %
Alfalfa 128.9 267.3 200.8 543 27.6
Perennial peanut 51.2 223.2 111.5 67.8 60.8
Rhizoma peanut 57.0 229.0 118.4 59.0 49.9
Perennial soybean 239.4 311.6 280.8 27.6 9.8
Siratro 156.5 235.6 189.3 353 18.7
Stylo 86.4 160.0 116.2 29.9 25.7
Soybean 116.8 264.4 175.0 60.4 345
Sesbania 160.7 279.2 222.2 39.1 17.6
Mung bean 86.5 177.3 122.1 34.0 279

Sunn hemp 91.3 257.6 193.5 56.9 294
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Fig. 2. The nitrogen yields of above-ground parts of the entries harvested at different dates.
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B EEEAh > SRR N Eth S AT E R o Eih MR A S B AR AR - 25
B DUERE S R 2.4% i HAPPRH s S E KR 2% - FIELER 2t Tl EE s
fA 5 kg/ha-84 kg/ha [] - EfE M MR R 84 kg/ha e > KB ZHFAAE4Z 43 kg/ha » 35 HE
Fraf TR R ETE > e AL TR S RS o R S N R LRI
RHMER (£6) -

6. 2GRN MY ER - ZUE R MRS Bk E L

Table 6. The dry matter yields, nitrogen contents, nitrogen yields of under-ground parts and root/whole plant
ratios of entry legumes

Species Dry matter yield Nitrogen content  Nitrogen yield Root/
whole plant
mt/ha % (dry base) kg N/ha

(mean=std) (mean = std) (mean=std) (mean—std)

Alfalfa 34+1.1 2.4+0.03 84.31+26.7 0.52+0.026
Perennial peanut 1.2+0.5 1.4%+0.23 17.3£6.5 0.15£0.007
Rhizoma peanut 22+0.7 1.9£0.12 43.0+12.9 0.48+0.025
Perennial soybean 2.0+0.9 1.7£0.26 30.1£9.5 0.19£0.020
Siratro 1.9£0.7 1.5£0.04 29.2£5.6 0.24£0.016
Stylo 0.7£0.3 1.1£0.09 7.5t24 0.12£0.017
Soybean 0.9+04 1.2£0.12 10.9£4.3 0.14£0.020
Sesbania 1.8£0.5 1.4+0.23 249+7.0 0.17£0.029
Mung bean 0.5£0.2 1.1£0.11 50£1.3 0.09£0.013
Sunn hemp 1.4£0.7 1.01+0.21 144+29 0.15%0.025

TETTRRAC FEPIA o ZOR T 2 25 47 A RHA JE I B A R O S s Bl - AR 28 6 R AF/E
SRR 4 FEAE AR TR A RSP B A E) o 5 REUR 25K SR A AR Y BRI SE
RAF - AR A EEREE = 51 keg/ha £ 312 kg/ha ; i FEBHELZUEH 5 ke/ha % 84 kg/ha
DR AERE » Bl ZEEFEFYNHERAZE ((FPRIEF) - ERRIELHES
Ko 2 A RERR I AR RE A AR T - T iRy Ae 2 Z RN SR8 (59> 1995) - [KBbaE
IR T R AR IS DU E - (L RERE A RAIFRIIERIE K -

BIRHEE R IE IR A TR T EEFIRPHE R TR EHA S (> 2005) - £
LA TR R R IRR D - SRAFIRAZRL - FREUBEAS R v BI % AL TR B B AAE— %
HAEAMICZ T - HA AR e E L TR - A0E R/ e - RIS AR
Ha & BER R A2 BURTERBSRIN - B8 it vl 117 Bh 22 /0 (e Bl + e v |- 384
TR o FRER AP IR 2 AT RIRIT ZERE R ER - AENFENEA BT T - 7 B ] By A e Sl R A2 ]
FOMERR > HHEERE SRR CREREHR) - Rasse er al. (1999) (yEREEHRS R A LB
R ETEM N DR AR ERON - S AAEE SRR E A WY DI AR =
FHHEEGER Ny ZEEACA PR 7 GELUEMEFT R 28E - H R (rhizome) #5%E > MEAL
A E Ryt AR o MR ECRNIIER > FIAEA MR T AL RS E - ERSE RS - AR
BUR I T REMORHE AR R BAT NV R T LU E 200 ke/ha » (HRIE RS TRER TR 8%
HEERRE - REFZFLEYCEE - WHEE  SBRILSEE 2 FAE MO R - HE=E e
AN AN - SRR RER M - ) SRz M B AR - BRSF (2010) & aXAT & Fredift
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Feth g Bl SRR AYIREER - (B FEAENRE MR R - SRR B [ BB A ] LU
BIEATARSE AR KA (IR R B BT SE T 2 A BB - BIOMUMH U R SR LE RS
BEMBEAHEREENSMERCE (Butler ef al., 2007; Williams et al., 2004) » {HETZISEAER—
AR AR R TRy IR TR B = 2 2R < U K S BB S R R M SR - AR R
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et al., 2001; Gathumbi et al., 2004; Mero and Udén, 1998; Mupangwa et al., 2000) - FZ£ (2010) L
EifE ~ UK ~ R4 Bl B4 SOt Ry BREE R B B ROk - W DATEARFAERI ST R A &
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Abstract

Legume species are indispensable in low-input systems of agricultural production, due to the nitrogen
fixation to enhance the soil nitrogen pool in soil and reduce the dependence on chemical nitrogen fertilizers.
The purpose of this study was to evaluate the potential of legume species for low-input forage production. Six
species of perennial legumes, alfalfa (Medicago sativa), perennial peanut (Arachis pintoi), rthizoma peanut (A.
grabrata), perennial soybean (Neonotonia wightii), siratro (Macroptilium atropurpureus), stylo (Stylosanthes
gracili), and four species of annual legumes, soybean (Glycine max), sesbania (Sesbania sesban), mung bean
(Vigna radiata) and sunn hemp (Crotalaria juncea) were used to assess the performance and nitrogen yield in
a whole year. The legume species were planted in pots and harvested every three months. The results showed
that the dry matter yields of above-ground parts of perennial soybean, sesbania and sunn hemp were the
highest and those of stylo, mung bean and perennial peanut were the lowest. Different legumes had specific
season adaption. The nitrogen content of alfalfa was the highest among all of the entries. The averaged
contents of nitrogen for above-ground and under-ground parts of alfalfa were 3% and 2.4%, respectively. The
nitrogen yield of above-ground part was consistent with the biomass of the above-ground part. The averaged
yield of nitrogen for entry legumes ranged from 112 to 281 kg/ha/harvest. However, the nitrogen yields in
under-ground part of alfalfa (84 kg/ha/harvest) and rhizoma peanut (43 kg/ha/harvest) were obviously higher
than those of the others (5 kg/ha-30 kg/ha). The results showed that, all the entry legumes adapted had high
nitrogen production and could be helpful for the low-input forage production. Although the perennial forage
legumes were not conventionally used as green manure, their nitrogen yields were comparable to those of
the traditional green manure crops. Except forage use, the forage legumes can also play multiple roles for

improving soil fertility, reducing nitrogen application and promoting ecological balance.
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