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(Darmosarkoro et al., 2001; Sheaffer et al., 2001) °
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(randomized complete block design, RCBD) » H—stE/ NEHEEE I M’ G mx3m) KFEF 398K 4557
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e N TRRE IR -
L. SFEEEE B &
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(2018 £ 6 H ) ~ 120 K ( HEEFFRMIET » AT ) &2 - PKIEMEFE 60 K (2018 4 11 H ) DU 2018
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PREE 2R 65°C T HEEZ 96 /NEHZ L) - (RIFHY 4'C2TkEEH ] - FHEEE (crude protein, CP) & & 571 ¢ DA
Kjeldahl J77£MIEE #5425 (N) (Bremner and Mulvaney, 1982) » FKf N x 6.25 #EffifHELE & & - BLEH4E (acid
detergent fiber, ADF) ~ ti: 484 (neutral detergent fiber, NDF) & & HIJ{{c i Goering and Van Soest (1970) 2 7572 H]
E ° KIEMER/K(EEY) (water soluble carbohydrate, WSC) JHI5E /572 » {81F H Nelson-Somogyi FTHE >~ 7772 (Nelson,
1944; Somogyi, 1945; Chitoshi and Kobara, 1980) °
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2014) -
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Fig. 1. Monthly precipitation and duration of sunshine in Tainan from March 2018 to March 2019.
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Fig. 2. The growth situation of soybean Tainan No. 3 (TN3) for 60 days (A), 90 days (B) in spring crop and 60 days (C), 90
days (D) in fall crop. Arrow indicated the maturity state of pods.
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Fig. 3. The growth situation of soybean Tainan No. 4 (TN4) for 60 days (A), 90 days (B) in spring crop and 60 days (C), 90
days (D) in fall crop. Arrow indicated the maturity state of pods.
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Fig. 4. The growth situation of alfalfa for 60 days (A), 90 days (B) in spring crop and 60 days (C), regrowth for 70 days (D)
in fall crop.
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Table 1. The agronomic traits and forage yield of entries in spring crop

Cultivar® Gp Ph Sd Dmp Fy Dmy Dmpp
days cm mm % mt/ha %o0fDm
60 78.3 4.7¢ 24.9° 12.2° 3.0° 0.0°
Soybean Tainan No.3 . .
90 88.4 6.6 37.2° 29.8° 9.9 15.7
120 83.2 8.8 35.8" 32.7° 9.6" 22.3°
60 96.5° 53¢ 22.1° 14.8 2.8° 0.0°
Soybean Tainan No.4 90 123.0° 8.0° 28.5% 34.2° 10.9° 0.7°
120 117.2° 10.0° 34.5° 432 17.2° 9.5°
_ 60 41.5° 2.0 24.0° 5.0° 1.3° —
Middle-east alfalfa
90 59.7° 2.1 32.5° 12.4° 3.4 —

"¢ Means within the same cultivar in the same column with different superscripts (P < 0.05).
“Gp: Growth periods; Ph: Plant height; Sd: Stem diameter; Dmp: Dry matter percentage; Fy: Fresh yield; Dmy: Dry matter
yield; Dmpp: Dry matter percentage of pods.

#2. 2aUnfERKEAREAE RHIR R EMEIR & 7 B A4S R

Table 2. The agronomic traits and forage yield of entries in fall crop

Cultivar® Gp Ph Sd Dmp Fy Dmy Dmpp
days cm mm % mt/ha %ofDm
Soybean Tainan No.3 60 77.8 4.4 25.8" 15.0° 3.9 0.0°
90 70.4 5.7 59.1° 6.8" 4.0 75.1°
. 60 75.7 5.0 21.3° 13.8 2.9° 0.0°
Soybean Tainan No.4
90 76.4 52 40.0° 12.6 5.0° 65.1°
_ 60 29.2° 1.4° 23.4 3.6° 0.8 —
Middle-east alfalfa
70 57.7 3.3° 21.7 24.4° 5.3 —

a, b

Means within the same cultivar in the same column with different superscripts (P < 0.05).

& As shown in Table 1.
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fF 60 Jz 120 K > $EE BER(F 60 REFEE SNEFE 120 X AR L&Y & EEFE 90 REFEE &R
B{F 60 Jz 120 K - HAERKAE 90 KRIMEEE S HRKAE 60 K > Sorh e dia KBk dise & BAER(F 120 REFEE SR
FEAE 60 } 90 K - HEA'E MIFSBERE 60 ~ 90 K 120 K> MBIHHE 'S - thidhde KL sdE & B E
60 fz 90 K Z[Ef B REERIE VRS - 780 ~ $5 RS EAERKIE 60 RIFEE S IRKAF 90 K o K 2R 4 SEHUHE
HHEEEEHEF 120 REFEZ(RINERIE 60 2 90 K » {HIERKIE 60 REFEZ S IKIE 90 K & $5 2 8FEFF 90 X
RS = YR 60 K 120 2K > {HAERK{E 60 REFEEE S HEKIE 90 K ¢ Bia BAER(E MAKIE EriEd: & H &g it
BV OB K E &Y S BERIF RBKIE 90 REFIEEE S © A Jeiid IR & B AR R (F 120
KRG HBEVEAENN > 59 rpofedlide B & BAERKE 90 RIFHBIE S BKAE 60 K © 28k K i & BAE R (F
60 ~ 90 }z 120 K S & B AERKE 60 K 90 K2R Mo - (BH k2 EFEKIF 60 RIFEEE S
PR 90 K - EEHHELE & BRI 60 K - Z1REE R H AR &g MEaREE > B0 MRKE
av) -~ ks R e S BRI R IE KRR A R H o i S MR RS I 5 280 ~ 39 B BAERE 60
Ko 90 RZ A mEE 2R > (HE DB S EAEKIF 60 RIFEE St 70 K > HeplHERQH - #f - SR ER
FKAE 60 K2 70 Kz IR EZBZE AR -
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Table 3. The nutrient contents of entries in spring crop
Cultivar® Growth day ~ CP WSC NDF ADF P K Ca M
day % DM
. 60 17.0 3.7 44.0° 27.3° 0.9¢ 1.9 0.6° 0.6"
Soybean Tainan No.3 . . . .
90 16.3 6.5" 40.5 25.9 1.0 2.0 0.9° 0.5°
120 15.6 4.0 50.0° 35.8° 1.2° 1.5 0.2¢ 0.5°
60 14.9° 1.9 46.5° 30.5 1.0 1.8 0.8° 0.6"
Soybean Tainan No.4 90 14.4* 6.8" 47.8° 32.4® 1.0 1.8 1.0° 0.5
120 11.3° 4.7 547 37.6° 1.1 1.4 0.2° 0.4°
_ 60 18.3 2.4° 37.6° 23.0° 1.0 1.9 1.0° 0.5
Middle-east alfalfa R
90 13.4 3.9 45.3° 30.9° 1.0 1.9 1.5° 0.5
"¢ Means within the same cultivar in the same column with different superscripts (P < 0.05).
“CP: content crude protein; WSC: content water soluble carbohydrate; NDF: content neutral detergent fiber; ADF: content
acid detergent fiber.
x4 SEULERKERE L RIS
Table 4. The nutrient contents of entries in fall crop
Cultivar® Growth day CP WSC NDF ADF P K Ca M
day % DM
Soybean Tainan No.3 60 18.9 2.4° 43.9 27.7 1.4° 1.3° 1.4° 0.5°
90 16.0 4.5° 44.0 30.4 1.1° 1.6° 0.2° 0.4°
, 60 18.3* 3.0° 45.9° 30.6° 1.3* 1.2 1.6" 0.6"
Soybean Tainan No.4 . . . .
90 12.1 4.8 49.1° 37.2° 1.1 1.2 0.3 0.4
_ 60 17.9 2.3 42.2° 29.2° 1.3° 1.4 0.6 0.3
Middle-east alfalfa b
70 14.3 4.1 49.6 39.4° 1.1 1.4 0.5 0.3

" Means within the same cultivar in the same column with different superscripts (P < 0.05).

& As shown in Table 3.
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KRR (2016) BYBTFEAE Y - FETEIH R 3 A 07 EAERER SR Y RT A SIEEGETUE » BRIFREZM
4SRRIk SN RS ER 3 98 0 BRIFAEER 3 I ER S eRiZEEPIE N AEER 4598 BIEREERM 3
Ko A SRAVER A R E 0 B S B R R R Hihan MRV LR S St RIS B B E 0 E
GEE o BEGFREEIANG - A RITEN AR R ER MHEQEERNVESMEE - 5K
% (2020) AYBFESEH - FERKIE (FRTEHA 9 H ) SRR AT R7 £ BIEEEITUOE - TIER T2 3 e 4 9%
Mtk ~ YRR - HERE SR MEEGES BEEEER - MMEREER 3 SRAVESE S 2REZE LS
KGR 497 0 MRS ESsES BT HAILIKIF R 2R 4 iR R E 2R 3 5t > HIEEPERIRERELTD
i > RDCEERE BLIROR T - KENRS Bz EEEGEE T > BEHEQESENMIET HEESE
Gl - BURHEASE & fE R AL A - (B EE R D EiEiHELHERBE Y %  [REAE
TERBRIEENEE - MARBREFIRESERNTER 4 SRt AHRERBES - "TREHNGICAEEZR 4 5B EE
A RAERAY T > BOLEMBE > FERFRH TEFLE - HERMAR > HtERSEBERRTT - (BAEKTE
REEF 4 RS RAERFRERTIE > WRER RIKE N IRR RS SO R - EakRe TR -

FRAEERIHER TGRSR 12 2 14% > R 19 2 20% » FRRIHVER 12 2 27% (Miller et al,
1973) > #15Y R7 AL BIEEL R A EE I E & &5 > Sheaffer er al. (2001) JRGHIAE E5E (& T ) (VERE
a8 SREREZEE  WERSEWRCEENSEEZERTHERME - MRS 2RZEZ PR
m o KEENRZHEAESERES - REfmam iRk ER7T EAFRERUEZ &IEOEEER 157
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% 23.0% (Hintz er al., 1992; Acikgoz et al., 2013) » AEXEREIKIEE RT 4= SR ELUIEN &38 5 2 HRFZE L] - 15
DUK 2R 3 970 22.38% (BIE 120 X)) K& 75.14% (FKE 90 K ) S K EERT 4 5707 9.51% (BIE 120 K ) K
65.10% (FK1E 90 X)) » HRKEZF 3 98 R7 £ FIEERIENSFRIHEAEAEINE 2 #E  £57F 120 R
FKAE 90 KEE > 437l By 15.61% J2 16.08% > {H K F 2R 4 5E1EHE 120 K FKE 90 KBS > 55 7l % 11.33% K
12.14% > SREAREmEIERAKIE > MUK T ZR 3 SRE AP EER 4 S EAEEHEAES R -

TAE G e RZE LA S BV A B SRt B RS B R BB S i etk E B RN SR AR E
Rogers et al. (2017) f5H - KEAE R6 IHEH B EE U EHREE (23.4 — 26.9%) > BEX 7 (17.8 — 21.2%) > ¥y
(7.6 — 8.1%) - @42 ERSEB G AT > BBl b e o7 Hil fy 24.1 — 28.5% 81 30.5 — 36.3% > MHEHY
o B s > MR R Ry 54.6 — 55.7% B1 64.2 — 65.3%  BEIRATAGERTHREE ~ FEEL G
B1E R7T £ BFEEE (FBIE 120 K ~ FKIE 90 K ) T > HHE4RIE K ZZR 4 9% 0 TERAKRKEER 3 SREFIERK
TEVE LB e &g - Mgk s S ERE > HAFERAEEZEM 3 St EARENERSE T8
KENFRESNERH2RZELG AN FEHATER 3 RWHEAESEHARS - HEREEERE
B NEZYVE E 2N SRR KRG EZE 4 5% 0 ARGk RS2 4 ST EEFIVHE R EE 2 (1.96 mt/ha) (B

B HAASER 3 57 (1.50 mt/ha) > FEEAY AL ERE B EHEN SR SR EERE - BEEKEGIEHATEZR 4
SERVHEE HE ZE R (0.61 mt/ha) HIIELE H AT 2 3 5 (0.65 mt/ha) 258K - (RS FfEIH & 0 B 48 =
& KT 249802 2.57 mtha > K2R 3 55 0] 2 2.15 mt/ha > M [EFLY 1.50 mt/ha > JREEHIT]2E 3 —
4 mt/ha - ERIHKEZRE 3 95 4 S EAE R ERERFIH 28] - AR &M AL TREPRIIME - 375
(2009) B7EFE HIERHE R 2 EE 4 SRRERATHA (50% BRAE ) ULEINs » HALERT R 24 RZRE1 SOt 2 2 &M AR
RIVEAL - TkkE K2V EEEEEM - R EFIUEERIME RS » 555 K (2004) #His iR S
2R 4R BERE S Fy 20 — 37 mt/ha > IR REZYVEE SR 5.4 — 9.9 mt/ha » AR T 2R 3 5E K 4 57T
EEEUEREIARBHETUE - HhaEAR G 2R 4 9 ERFAEERE (Hks 112.26 cm ~ fFEE & 34.23
mt/ha REZY)E E & 10.38 mt/ha ) HESFKAE (RS 76.11 cm ~ fifEiE & 13.26 mt/ha KEZY)VEE = 3.98 mt/ha ) £
> MTFEAAREER 3 NS - HEEENIZYEEENFIRE - IVEHEENES > fIgehi KE 5
AR - TEREFR R T EEAFHER » EEKEHIRFEERCRRET - B AKENEEEE S AK
TEM 3K 4T HIEBEER Y EE > AHEAE - KBMERKEEY) - BRI R IR BAETERIE
Z AN AIRAKIEAL -

A (2003) IUMSEIE Y > FREBEEASE - mwmEREEREE 2B (HEEEERZR T » HERDR
Sy HEZRERIELT > 75 R ST A PR /KR DIV ZRET T B8 R 2 B T RMCERI AR « AR HEN P R ETEE
FE 90 RIVEIEA#E R - HEMRCHZLER - BEEETREBENEENE gy E EE 2 7R R
> TR EREEIEKIE 12 BENSEHE 70 RgUE] > I EEFAEEDN  AfIRReEE  EEEESE
S HZYVE FEBIEER - BEAAERME IR E MR K2R 3 585 4 5% (HE R/ EEEE KT EH
398K 4 9RAHIT  ARBIERPMENERE ~ /KEMERK(EEY) - BREEMER Pt B I8 RNEEmR 3
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AE R ERERHER > AR S T HESHIFRIFHRIA R g P AVpTe T -

w A

H Ai{E g it T EREEAVSKIEFYI SRR G - BrA & RSN > TRa & R A E B (B RIS
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Abstract

Many cultivars of excellent gramineous forages have been selected and bred in Taiwan, but it is not easy to produce
legume forages with high quality such as alfalfa due to geographical and climatic factors in Taiwan. Therefore, domestic
leguminous forages were mostly dependent on imports, which caused the cost of forages to increase. In order to reduce
the cost of production for dairy farmers, it was important to develop domestic legume crops as alternative legume forages.
Domestic breeding soybean Tainan No. 3 (TN3) and green manure soybean Tainan No. 4 (TN4) were evaluated for the
forage use in spring and fall crops. Alfalfa line Middle-east was used as a control variety. The agronomic traits, forage yield
and quality of the legume forages with different growth days 60, 90 and 120 days in spring crop, and 60 and 90 days in
fall crop were determined. The results showed that the dry matter yield and crude protein content at 90 and 120 days were
similar to TN3 in the spring crop. The contents of water-soluble carbohydrates, neutral detergent fiber and acid detergent
fiber were the best at 90 days in the spring crop. The soybean was still in the vegetative growth stage without pod formation
at 60 days in the fall crop, which was not a harvest stage suitable for use as feed. The pod dry matter percentage of pods per
soybean was high at 90 days in the fall crop. It was suggested that TN3 could be harvested at 90 days in both spring and
fall crops. However, TN4 might be harvested at 120 days in the spring crop and 90 days in the fall crop to produce a higher
protein yield. It was recommended that TN3 and TN4 might be used as domestic legume feed, which could help reduce the

dependence on imported legume feed and stabilize the supplementation of domestic feed in Taiwan.
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