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A BRI ALt O

ZEarh O RittRE Y FZRC MR

W H3E - 11457 H 1 H 5 320 2 114429 H 26 [

W B

KF&EWik (Crotalaria juncea L.) Fyi=iE HAEHE (Crude protein, CP) & & & 2 ERMEY) » MR ZEEZEAR
LRAE ~ 44 K EPRLA R - BN EEEHCERIIGEE N ORI E - SREMERESRMCE > A tREBRES
T FRRENYI R B R o AT 2 B A Ry i T KRS i S 85 [E 5 (Digitaria decumbens Stent.) 7 R ERMEMZ - FEaT
AR EL I S SRR - DURHER (LB BRI R - BN Z R i bl T » 30 4 ([WRIZRiEER (10 -
20 ~ 40 % 60 kg/ha) - 3l DURE A5 [ B4 B 0E Ry B IRAH - sUBRN 5 - PRINZRETT - 43 A TEE % 30 ~ 45 K2 60 H
(DAP30 ~ 45 J% 60) U » WG HEEEMER K FkE - 528K > DL 60 kg/ha 2 KIGRitEEEEE B A is
EEE > HEUH MR CP K iR 244t (Neutral detergent fiber, NDF) & & B BZE L - Gkl EBFES - 1H
T HEGH > 7> DAPAS BF UG FE RE R E B89 nE > B CP & BB E %[ - NDF K% 48 4E (Acid detergent
fiber, ADF) & & E RN o RILANTFT B8 B EORMUR SR 2 R 77745 B A 60 kg/ha 7 KPS MG E 7T o I
> DAPAS BFUSHE « AR T B2 RIS E A B E SRR Z I TR ) -

B« KEE - BEEE - REURME -

i

K5 (Crotalaria juncea L.) Fs— A B IIBIEVEGRHEY) » [REBHIE » FH RS HEREESIEY)
ARG R EY E iR - DLENFE ~ B2 ~ Safnd ~ BRI - Ao e R e B S Ry KPS ik £ 22 4= A& B (Eberle and
Shortnacy, 2021; Garzon et al., 2021) » KIGHIEFs ERHEY) - ARESEEEITEIEIEH » f2t T —E SR - REAERE
FAE - TERSHHE A T IEIREE R KB RAVARAEIEY) « IEAh - KIGE A EYE K A& H'E (Crude protein, CP) &
EE SR o N E BEEEREY) - W EeEE P ARARIRC R R 2 EAE o RIS KPR E A el e
BB~ FERETFTA S e -

FHEAER S WL Ky Crotalaria FETEY) & A LIS FUE 4= 971 (Pyrrolizidine alkaloids, PA) » & ¥HEA B EIY)E KA B
B HIR RN KIS S A 2 PA TEFAENETN » HEEAE » RERNET2REE3 RIS hiET - b
HHVE RN - HEE R BN ER2 2 (Mosjidis ef al., 2012) = Mansoer ez al. (1997) ZiHFEER ARSI 7k
%84 (Neutral detergent fiber, NDF) K i 5454 (Acid detergent fiber, ADF) & & 5 » A /F Bl AL = e 83
1 e Garzon et al. (2021) LIRIGREHUA — 1Y B R ZETZE ARG/ N - HiZYE P& & (Dry matter intake) ELSN &2
Y& BB (In vivo dry matter digestibility) B0 58 42 B8R AR iz 2 /NP B E 2 2 BUR DUREG i VAR 77
ARARIFZFEZA{THY © Eberle & Shortnacy (2021) 7 iff 7% B/~ AE 35 B B HA N AEAE 2 P55 - H CP ~ NDF k& ADF
ERFEEHNEREE N ENEELZEMHE - AR ERAT - KgMAERYE  EEREE LS - BN
RHEYIAEEFEAR] - BrT IR ~ SFaasEz 2 am By KPS MeE R RE R B B 2 FIkE > 15 (2009) AR50
ININEBEK > PLL 4 ZEEBIERSE IR » §5R8URE Flieg [CFF453 %G (Flieg’s point) F%E 83 » @Y T B4F, &/E
ZFERTRL < &1 (2011) LUKRISRUE & ok 2 FRPRHEREE AT - SSREUR MERWATEY - HHEA Mt EaR
FH BN ERF TR Z FLAEIMEHT - Wanapat er al. (2021) AR ASREAFEFRAVEEAC A4S0t R IR ISR B fet - S5FAE
IR EEZYE  AWE - CP KREATHER - IREREEE > HEFTEHTATEHEER K -

|

(1) B E TP e £ 28 2842 5% -
(2) B EE SR FTETRHEYIAE -
(3) #EN/E¥ > E-mail: humanspider123@tlri.gov.tw °
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H S SR E SRR B - B ORRE D EEZE  ERIET S ERE SR SN RE BN EE
% NILFAZEE SRR ZPRRED - SFRKEEERERE - KEMEALERRE - EVEES K L%
BIEEE(ER: - ERE 2 EHEERGE 15,000 AH > FEEATERAE 15 2 20 A - ohlENREEEEmniEs —
R FEER =S ZCHCIEY) (EEED - 2024) - HATKIGMAEZES IGHHEEYIARFIA - BEHGE - SRERES
EEf > FRERSRESTICET AR EER -

N ERERAEARAR S SRR R R AT AR R E R REREREA > R ERER TR
POERYE S IF BRI TR ER - NI AAYEHE ] DURE - AU R S i PSR B TR RE R B L ~ S50
A o AT 2 H Y R T R R IS AR AR E B B 5 (Digitaria decumbens Stent.) JRAE 2 B A EL ] K
EERER > R R BIPCE A E SE P LR A T RS B > BRI MR B &R -

MRS E
L Bkl B b v
AERTY 2024 423 H 27 HEFSE 11 B 11 HRE > FEERES S AR (2R blE ) $2E 55T 5

17 o PR FE SRR AT 2.5 m x 20 m (50 m?) 2 /NEE - DL T 2UE KIS RE T MRS 55 AL 10

B. 20~ C. 40 } D. 60 kg/ha 55 4 4H1E RyalBmpa B - 7 DL B AHAD 2 4l AR [E St ( A254 (& ) {E Ry ¥R 4H CK -

s TR 8 2 HER%ET (Randomized complete block design, RCBD) » f{[E4H A 3 B - 5Ba ) HIR &R

FHELT WK IS AEIE % (Days after planting, DAP) 30 H ~ 45 H 5z 60 H (DAP30 ~ 45 J 60) 77 HilEREEEE A

BEzHBIAM A3 H2THES H23 H  IEAI R 12 HZE 11 A 11 H - BN 2 R E R R ERERTY

1 REERNEZFETI EEEESEAT Z BERSE - S HEERERERNE 1 - HIESEETIHEA

AR AR o KPS T3 5 AN RILAEIDUEREB LA Z 8 2% R RINREE RN - Rt

G+ BAE BRI s B AR I Sy MET T B AT ~ FRE - SRS EH TAE -

II. BE MR

(i) EELLFRE (Plant height of leaf tip) © RAEIRIES A FI5HIE - I HEZER JHE - SEHE3E -

(ii) fefEEE S (Fresh yield, FY) @ Y 2.5 m x | m Z BB REIE > U TIEN Z bl 2 FRME » 2 12iK%)
BRI R AR S E R > FFEIREEE S FEER > HRAEZHEEEREAEAHER - Hif
HERMEBEEEE G -

(i) FZ¥)EEE (Dry matter yield, DY) : SHESEffEEERLL 65 CHFZ RN E » BRI HAETZYE B WA E K AE
HZVIE R o 82Y) 7 B P A R I S [ 5 B A -

(iv) §Z¥7% (Dry matter) : 48579/ S HIEEFE FE & 2 LL{E (DY/FY) o 8297)%2 [E)5 5 B R P53 o B 1 (51 525 i o
& o

L MRS E BT AT 774
BBV B ST R HTT 65°C 221 » WM I THERS BB /0 i » MERS & BT WA 5 i e

SRS ST B AT

(i) CP: bl Kjeldahl method 5 (Bremner and Mulvaney, 1982; A.0.A.C., 1990) -

(i) ZAEMERRZKALEY) (Water soluble carbohydrate, WSC) * RHE SR A AZEEH /K LA 100°C ##H& 2 AL E & 2
100 mL » {& B &= 25 BUR (I Paleg (1959) Z LLEEMNE > PLAT e %EEEE (Double beam spectrophotometer.
U-2900. Hitachi High-Tech, Tokyo, Japan) %7 & 560 nm ¥ A #T WSC & & 2 HIE -

* 1. 3Epare tEE e
Table 1. Soil physic and chemical properties before the trial

Season pH EC! OM N AP EK ECa EMg  Soil texture
uS/em % ppm

Spring 5.9 722.5 7.95 0.24 19.4 270.5 1100.0 4393 Clay

Fall 52 50.0 4.05 0.09 33 32.8 800.0 135.8 Clay

" EC: Electrical conductivity; OM: Organic matter; TN: Total nitrogen; AP: Available phosphorus; EK: Exchangeable
potassium; ECa: Exchangeable calcium; EMg: Exchangeable magnesium.
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Fig. 1. Precipitation and temperature during the spring (A) and fall (B) trials.

(i) Jfs (Starch) @ DA Yoshida er al. (1976) 2 J77E#EATAHL » FHERSE AR BEEEURI A 2 @K > 2 1% DEAE
i AR AT LR EOHIE 560 nm I EMEREAZ Bl 2=

(ivy NDF -~ ADF K7 [if 7t 7K ‘& 2 (Acid detergent lignin, ADL) : DL & 4 47 #77 28 (Fiber analyzer. A200. ANKOM
Technology, Macedon, NY, USA) #Ef7H[E °

IV. L3R 3T

R EEE AT SRR 2R 30 ecm DU N g 48 U\Qﬁﬁﬁééi?ﬁL AR E R R pH (- EEE

{8 (Electrical conductivity, EC) ~ A1 (Organic matter, OM) ~ 4845 » R ARMRE ~ M40 ~ 45 - 85515 -

(1) +EEEH - DUFEEEEEST (Bouyoucos hydrometer) #:7 j:i%ﬁ SHEZ S3HT e

(i) T pHE @ K BELMAEFERZAMEK (LBEKEEF A1 1) WES 30 578 - 2% LIgE B pH &f
(Laboratory pH/mV/Temp. meter. SP-2100. SUNTEX INSTRUMENTS, New Taipei City, Taiwan) Jli| 7€ + 1 pH
B -

(i) EC : DL Z FE = (Microprocessor benchtop conductivity/resistivity meter. SC-2300. SUNTEX INSTRUMENTS,
New Taipei City, Taiwan) /EJinL%EELfE“ +KEEA 1

(iv) OM : SEHIERE L A& & > HIE A IEH Adrian (1973) 2 EZK L)% (Dry-ashing method) > FF]
Fi OM (%) = (100 — KKy & & ) x 100% K2 OM & & -

(v) 484 : DL Kjeldahl method (A.O.A.C., 1990) I 12444 -

M) AR ¢ DL Bray-1 method (Bray and Kurtz, 1945) £ B 1 B2 5 04 &k > 310 DL 43 Y6 % & 51 (Double beam
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spectrophotometer. U-2900. Hitachi High-Tech, Tokyo, Japan) #EfTHE -
o) SHAPESR ~ 5 ke 8E ¢ DL RS I ORI AR IR T B - B DAE TR IBOEEE R (Polarized Zeeman atomic
absorption spectrophotometer. Z-8230. Hitachi High-Tech, Tokyo, Japan) #E{TH7E °
ARl
SEHERL DL SPSS #rAS (SPSS 2011, SPSS Statistics for Windows, Version 20.0. SPSS, Chicago, IL, USA) #E{T47%
stort - BRSNS [EfEfEE (f SR ) M 3 (EfEiE H #mkE R E R (Fixed effects) #E1T R85 70
17 (Two-Way ANOVA test) » W7 2L LSD test #E{ 77 ZELE -

RN B

HIE

B 3 AR > ST RE R 4 £ 5 A - BEMREE 2 ZB2EE NN 2 SGRERKGM
LS - KRS EER - SFEEERETZYEEZ RIGREEE 2 PR ERE 2R > ArAREMEIR
HEHBEETEEHR R E > K2 KIGREEE NKAEE H ST PTA I R BT A TE E [ i 2R
LI (W15 2 ) - KEGMIEERMES ~ KIGMEFEE S - HFEEE NEZYER S D His » BESHR A
K B4H > My EE R M YIEER T e A K B4 D ARSI EIRAE (£ 3 ) - MEE Z EEEMA
AHAM A R > TR B R E R 2 AR T HAUAN KIGME E 2 2% > DD 4H#EE S
AHA4H o Jaramillo ef al. (2010) ZE5 AFEMIAE 17 2 39 kg/ha > #& & FHyE Y E S EEEE 75 > Eberle and
Shortnacy (2021) FRESFRIEERE S0 ME T > IBEEUAZERGMAEYEE » WHEITEA RIBREER > K
PR AR ZE BRI N RE R B 2 AL FELLHHIAEYIE R - AT > A~ B & C =41 7 s B A

AR FEBRERSURZ L - i E fFEEEINE D 4 60 kg/ha I} > HFHEERAS BABENE -

® 2. BEKGM S G SRS S 2 8T et

Table 2. Significance of ANOVA on sunn hemp and pangolagrass agronomic traits in spring cultiva-tion

. o PHL' FY
Fixed source of variation Total DM Total DY
Pangolagrass Sunn hemp Pangolagrass Sunn hemp Total
Seeding rate (SR) 0.095° 0.006 0.428 0.002 <0.001 0.231 0.029
Growth days (GS) 0.005 <0.001 0.007 <0.001 0.040 0.037 <0.001
SR x GS 0.499 0.255 0.979 0.592 0.897 0.607 0.455

' PHL: Plant height of leaf tip; FY: Fresh yield; DM: Dry matter; DY: Dry matter yield.
* Probability value for the significance of the F test.

* 3. KEGREEERERGmAS - KgMGEER - @FEEEREYEEZ

Table 3. The effect of sunn hemp seeding rate on sunn hemp PHL, sunn hemp FY, total FY, and total DY1 in spring

cultivation
Seeding rate Sunn hemp PHL Sunn hemp FY Total FY Total DY
kg/ha cm t/ha/cut t/ha/cut
A. 10 125.4° 6.1° 20.6° 4.0°
B. 20 124.0° 5.4° 18.3° 3.5°
C.40 136.6" 8.3 216 4.4°
D. 60 140.5° 11.6° 27.9° 5.6
CK. Pangolagrass 18.5° 42°

' PHL: Plant height of leaf tip; FY: Fresh yield; DY: Dry matter yield.
" Means in the same column with different superscripts differ significantly (P < 0.05).
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PG e g [ SR AR e i T

BEAh - FrA R MRS (E B e E TR A By I A B E 12T (4 ) - DAPAS [ DAP6O . i3 [&] & i g
E#E =Y DAP30 - [fi{£ DAP4S k2 DAP60 7 [l e 72 2 - BURE [ 57 B 1E DAP4S RN R4 - K5
i E AL DAPAS K2 DAP60 -2 725 BB » BURNKIGIME BAE DAPAS Z{& A LEECRHIAGER -

* 4. TEEHBERERGM R E E RS 8

Table 4. The effect of growth days on sunn hemp and pangolagrass agronomic traits in spring cultivation

, PHL! FY
DAP DM Total DY
Pangolagrass ~ Sunn hemp Pangolagrass ~ Sunn hemp Total
cm t/ha/cut % t/ha/cut
30 60.0° 88.2° 10.1° 3.7° 13.0° 17.2° 2.1°
45 65.0" 141.1° 16.8° 7.5 22.8° 20.7" 4.7°
60 69.4° 165.6" 18.5° 12.3 28.3° 22.0° 6.2°

' PHL: Plant height of leaf tip; FY: Fresh yield; DM: Dry matter; DY: Dry matter yield.
> DAP: Days after planting.
“*¢ Means in the same column with different superscripts differ significantly (P < 0.05).

SRS » CP - WSC ~ J8) « NDF % ADF &2 KIS EFER > 2 & BIE - CP - B - NDF -
ADF F; ADL & RS H 4 W8 s BERE - KRR R BB & Brh 2 S e 2 FEE
4TI E FIE S B (5 ) - FPARERALY CP « WSC J% NDF &1t & SU I B R ] - CP & RIEE
EITAEIIAL - ] WSC B NDF 28BS (SR S84 - e HIfeliE 25 ; ADF 225 B 4I8E SR C - D
RRALRCITEAE (3 6 ) - SR E{ERR IR RIAY 2 B0 R » E B R S R B R IR ] DR
SR AR » CP & Rl 5 SRR} - WSC &% NDF 2 RIZ(S - ADF 2 RANGMEE(L -
NDF J ADF & B—f 53 BT EY) > 57 @ B RM (£ 2 & FB % (Waghorn and Clark, 2004) » [RIHLRAE A
i SRS BN R DB BIPIR G R » AMEERIIIESS (LR - CP & RBSSTE H B TS + NDF -
ADF } ADL & & BB S 01 H BOR IITTRTEHEF (£ 7) - Garzon er al. (2021) $HEHR [F S EAPR IR (T8
B+ KRR CP & RR R EITT A% » (B/E DAP60 B2 5 13 % 15% » FAEBITCIHE 10 3 12% -
AREBLEE SRR ST » CP & RSB F BB DT WIS - Mansoer er al. (1997) 2 BB AT
NDF J. ADF & R S5 S A H e PR T - BUAHIZE > SE AT » LSRR e — R (P S A E e
TR A EARTUATT - KRBT R R R & 1 o S e S HEE % 8 R KRS E
B R IR 2 e B - by A DAP30 IEREE 75 + (E4F DAP45 K DAP60 IF & LUK RIREHETE
B> C D WA » Hrp D GIEE S A - B WAL EIEAL © FrA K R > R A e B Tt
WS ITTRE - Hoop C ~ D MIAL IR E 2 A -

5. BIFGRE Y B ITEEE
Table 5. Significance of ANOVA on forage quality in spring cultivation

Fixed source of variation CP' WSC Starch NDF ADF ADL
Seeding rate (SR) <0.001° 0.003 <0.001 <0.001 0.012 0.560
Growth days (GS) <0.001 0.973 <0.001 <0.001 <0.001 <0.001
SR x GS 0.420 0.082 0.027 0.131 0.077 0.571

' CP: Crude protein; WSC: Water soluble carbohydrate; NDF: Neutral detergent fiber; ADF: Acid detergent fiber; ADL: Acid
detergent lignin.
* Probability value for the significance of the F test.

IIL.

PKAE

RRAERY 9 A rpfiffe > slBRiEfTiAR A 9 2 11 H - FrA R &R AR H 2 KIS REE 2 i N 8 28
B R KSR B S B e F B S S 7 B Sz ] SR B A R - HaR R (R 9) - &
10 2R KGMIEEEEH RSN 28 > BEFELRG I C UBERE  WIREBERS - KEMEL
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o KB EEE - SRR MY ER SRR MR E N I EE 2T > Hoh D 4 R S A 2
HEBBRERS G®EVEENDHRERE RS - BEEERRS - KIGMERNERS - KGMEEER - 48
ff S B MRV B S S e H ORI B g f27T (3R 11)  KFZ ke & R fefE H B is [ SR s B R
MR 2 BOR 12 RFRE SRR RS - Fra e E A 2 5 ] S e i 7 8 S B (R i > B
HA SIS 0 BoE I iErT - Hera Bl B 2L - F2W)oRAE DAP30 Iy Z B BRAHRI DL D 4 BB
B¢ff > 7£ DAP45 Jz DAP60 I Z pr B H A ISR E = 2 - B st 0 B A e B A B B R R %
TRTE R PR TR AR YRR R R A H B e -

Fo6. KpmEEEREFHERE - KEMERK(EEY) - s Mg tdGE e 2 e
Table 6. The effect of sunn hemp seeding rate on CP, WSC, NDF, and ADF1 content in spring cultivation

Seeding rate CP WSC NDF ADF
kg/ha %

A. 10 14.7° 2.0° 60.9° 35.1°
B. 20 15.7° 2.4 58.2° 33.6°
C. 40 14.0° 2.3° 59.8° 36.6°
D. 60 14.4° 1.9° 59.7° 36.8°
CK. Pangolagrass 10.3° 2.8 68.4 36.4°

' CP: Crude protein; WSC: Water soluble carbohydrate; NDF: Neutral detergent fiber; ADF: Acid detergent fiber.
" Means in the same column with different superscripts differ significantly (P < 0.05).

F7. EHEOBSEEHEAE - P  RABERRINERSEZZE
Table 7. The effect of growth days on CP, NDF, ADF, and ADL1 content in spring cultivation

DAP? CcP NDF ADF ADL
%

30 17.7¢ 58.0° 31.7° 3.8°

45 13.9° 60.2° 34.2° 5.4°

60 9.8° 66.0° 41.3° 8.1°

' CP: Crude protein; NDF: Neutral detergent fiber; ADF: Acid detergent fiber; ADL: Acid detergent lignin.
*> DAP: Days after planting.

a,b,c

Means in the same column with different superscripts differ significantly (P < 0.05).

8. KIS S AR H B R R S B 28

Table 8. Effects of sunn hemp seeding rate and growth days on starch content in spring cultivation

Seeding rate ™ D:;_PI p
kg/ha %

A. 10 6.7 5.9 5.2
B. 20 6.6" 6.0"* 5.3%
C. 40 8.2 5.2 4.0""
D. 60 6.8 4.4® 2.9%
CK. Pangolagrass 8.9 7.0 8.4

" DAP: Days after planting.
“"¢ Means in the same column with different superscripts differ significantly (P < 0.05).
A Means in the same row with different superscripts differ significantly (P < 0.05).
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R 9. RRIEKFGM A E R IR & 2 5 B Tk

Table 9. Significance of ANOVA on sunn hemp and pangolagrass agronomic traits in fall cultivation

PHL' FY
Fixed source of variation Total DM Total DY
Pangolagrass Sunn hemp Pangolagrass Sunn hemp Total
Seeding rate (SR) <0.0012 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
Growth days (GS) <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
SR x GS 0.351 0.401 <0.001 0.381 0.394 <0.001 0.285

' PHL: Plant height of leaf tip; FY: Fresh yield; DM: Dry matter; DY: Dry matter yield.
* Probability value for the significance of the F test.

% 10, KFGRETE R B RGN B R F R IR 22

Table 10. The effect of sunn hemp seeding rate on sunn hemp and pangolagrass agronomic traits in fall cultivation

Seeding rate PHL Y Total DY
Pangolagrass ~ Sunn hemp Sunn hemp Total

kg/ha cm t/ha/cut

A. 10 31.8" 100.8° 3.2¢ 3.7 0.9¢
B. 20 32.0% 106.3% 5.4° 5.9° 1.4°
C.40 31.4° 111.6® 6.5° 6.9° 1.6°
D. 60 33.6" 115.5° 7.7 8.2 2.0°
CK. Pangolagrass 36.9° 8.3" 2.6

' PHL: Plant height of leaf tip; FY: Fresh yield; DY: Dry matter yield.
%<4 Means in the same column with different superscripts differ significantly (P < 0.05).

11 T HBEERFGRRR E R F R IR 22

Table 11. The effect of growth days on sunn hemp and pangolagrass agronomic traits in fall cultivation

, PHL' FY
DAP Total DY
Pangolagrass ~ Sunn hemp Sunn hemp Total
cm t/ha/cut
30 29.2¢ 59.5¢ 3.2° 4.1° 0.9
45 36.8° 129.6° 6.7" 7.4° 1.9
60 33.4° 136.5° 7.3* 8.3 2.3°

' PHL: Plant height of leaf tip; FY: Fresh yield; DY: Dry matter yield.
> DAP: Days after planting.
“*¢ Means in the same column with different superscripts differ significantly (P < 0.05).

PIF R BEAH T R [ S P A A EER AR 6] S B R (KR IR (R 12) » NERKIE e 2 R
EFEAUANKIGMESR > LD Himm A dHER(K (£ 10) - FEivES R E FE R B ARE TS (Vicente-
Chandler et al., 1961) » FEAFES » BIE RAKIEAESUERI TRV EIR T Fy 26.4 J2 26.5C » BRAHER 175
Kz 461 mm - BEVHFROR K RRRE - IFZ RIERAF O EERIEZE - BRI R & AT RE NI E R (A [ 5
AREEZIRFIAT - BEHARERT 228 sBOHRRE - HIR - %08 - ARORES - SIEETREEY
BREES AR RAKERESAEREIEZRFIAT - SIMFE KRR 2 I8y 72 B AR IR i
BREEERNNERLZ —  HFEZ13E EC{ER 722.5 pS/em - [fifk{F.Z 15 EC {EHE S 50.0 pS/em (£ 1) - £k
fEstbale 2 T IRPBERE RER © 150 - FESBR I IIH N KSR 3828 A - INILA M UL
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FHER  MHEHRRERE - FREATH - R R UATORN - T RS E TR E 5 &
BERMOFRY — - BT AL BERT 24 B BRI T R R EIRE TR (2009) DUBE SR
BT E Y IZEHET: - (FR M (TR - B4 BT BN SR P 5 9 L @ BT - TRk
B - BRI B TR SR A E R WER R T - AR LB T - Bt
SEUHE 0. 3 M TR R A R R A 2252 - (R ATAZEch AR FRE R BRUL Y » B 2 A8 R B AP A R o -
ok RIS SRR Y SIAL - TIEE RIS ATR RILTY - Bk IER A TR E S RS AR S
fF -

12, KGR R S N SOk (R [ S B B R YR 2
Table 12. Effects of sunn hemp seeding rate and growth days on pangolagrass FY and DM in fall cultivation

Seeding rate : Pangolagrass FY DM

DAP30 DAP45 DAP60 DAP30 DAP45 DAP60
kg/ha t/ha/cut %
A. 10 0.4> 0.6™ 0.7% 21.6™ 23.4 25.6™
B. 20 0.3" 0.5" 0.6™ 19.3%" 23.2% 25.6"
C. 40 0.4™ 0.3" 0.3" 19.8"¢ 23.3% 26.2%
D. 60 0.3" 0.4 0.5" 17.9< 24.1"° 27.2"
CK. Pangolagrass 6.1 9.3 10.5* 30.4* 33.6" 29,7

" FY: Fresh yield; DM: Dry matter.

> DAP: Days after planting.

"¢ Means in the same column with different superscripts differ significantly (P < 0.05).
A€ Means in the same row with different superscripts differ significantly (P < 0.05).

RGBT - FrASITEE 2 KRG E R fEE H 8 8 S A8 RIGMEER A EE H 8T
WSC ~ Bty s¢ ADF ] 2 ERBHE RGN » HERIESCRL (% 13) - FrAREI4H CP & ADL & & B S N H iR
4H - 71 NDF & 28RN HIEE - R AmaEE 25 (£ 14) - 32 15 2FfEE H % CP - NDF K ADL
EBREZPE  FIEWR Y CP B A BRI T4 15 & 20% 2 [ - BEEERdBERE > CP &8 » HElERE
Z CP ZEME (Lier al, 1996) - ELE(EIF—EL - CP & EFEETEME H B Inm#Z#(KX - NDF & EEEEEH
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5 ZpR AR EIfENE H S RE H i 2 5L - FrA KIS MRETEEEE4 ~ ADF &8 &S HE8gm
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Table 13. Significance of ANOVA on forage quality in fall cultivation

Fixed source of variation CP' WSC Starch NDF ADF ADL

Seeding rate (SR) <0.001° <0.001 <0.001 <0.001 <0.001 0.010
Growth days (GS) <0.001 <0.001 0.002 <0.001 <0.001 <0.001
SR x GS 0.138 0.011 0.007 0.174 0.032 0.067

' CP: Crude protein; WSC: Water soluble carbohydrate; NDF: Neutral detergent fiber; ADF: Acid detergent fiber; ADL: Acid
detergent lignin.
* Probability value for the significance of the F test.
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Table 14. The effect of sunn hemp seeding rate on CP, NDF, and ADL1 content in fall cultivation

Seeding rate CP NDF ADL
kg/ha %

A. 10 17.7° 47.6° 9.3
B. 20 17.6° 47.7° 9.6"
C. 40 17.7° 47.6" 10.1°
D. 60 16.7° 49.0° 10.4°
CK. Pangolagrass 6.7° 63.5° 8.1°

' CP: Crude protein; NDF: Neutral detergent fiber; ADL: Acid detergent lignin.
" Means in the same column with different superscripts differ significantly (P < 0.05).

* 15 EEHBHEKEHESE - PREENRANERGEZZE
Table 15. The effect of growth days on CP, NDF, and ADL' content in fall cultivation

DAP? CcP NDF ADL
%

30 16.8° 46.4° 10.0°

45 15.1° 51.4° 7.6°

60 13.9¢ 55.5° 10.9°

' CP: Crude protein; NDF: Neutral detergent fiber; ADL: Acid detergent lignin.
*> DAP: Days after planting.
"¢ Means in the same column with different superscripts differ significantly (P < 0.05).

16, KGR KR 0 BEKE OB ERAK L EY) - Bl MR ER G R 2 8

Table 16. Effects of sunn hemp seeding rate and growth days on WSC, starch, and ADF1 content in fall cultivation

Seeding rate : WSC Starch ADF

DAP30 DAP45 DAP60  DAP30 DAP45 DAP60  DAP30 DAP45 DAP60
kg/ha %
A. 10 3.2 3.4 2.5% 1.3% 0.7" 0.6™ 33.6% 357 41.9"
B. 20 3.5" 3.2 23" 0.8™ 0.5" 0.6™ 340" 406" 433"
C. 40 3.5" 2.8"° 22" 0.5" 0.5" 0.5" 351 401" 44.6™
D. 60 2.9% 2.9% 2.2% 0.4> 0.3" 0.5" 359 424 452"
CK. Pangolagrass 5.6 7.7 5.6 3.9 24" 2.0 351" 347" 382

' WSC: Water soluble carbohydrate; ADF: Acid detergent fiber.

> DAP: Days after planting.

"¢ Means in the same column with different superscripts differ significantly (P < 0.05).
A€ Means in the same row with different superscripts differ significantly (P < 0.05).

w
RAEREE R IEHRA S S B F KRR - BB SR RS B LL 60 kg/ha Z KIZMIETE EiE R AT - It

WHEARS ER > HFR 7 ADF SR =241 > 2 CP » WSC ~ NDF J ADL & & SLH A F5 & Ebadl S 22
BL ) TEAE HBOTEFERY DAPAS BFUCHE - HeZ¥)E B #E (K DAP6O > {H CP ~ NDF J ADF & & & DAP60 Fyf%
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T4PRE ~ [Hi52 T ~ BUS7E - 2009 » K5k (Crotalaria juncea L.) 2 EHTFHEITSE o AT 42  309-318 -
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EESEED - 2024 o fESELRETEHE (112 4 ) - https://agrstat.moa.gov.tw/sdweb/public/book/Book.aspx °
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Abstract

Sunn hemp (Crotalaria juncea L.) is a high-yield legume crop with high crude protein (CP) content, widely utilized
as green manure, fiber, and forage in most countries. The animal husbandry in Taiwan has long relied on imported legume
crops. The development of domestic legume forage crops will likely improve its self-sufficiency rate and reduce animal
feeding costs. This study aimed to establish a mixed intercropping system of sunn hemp and pangolagrass (Digitaria
decumbens Stent.) through the analysis of the optimal sunn hemp seeding rates and harvest times to provide a new option for
domestic legume forage crop. The trials were conducted in Xinhua, Tainan City, using four sunn hemp seeding rates (10, 20, 40,
and 60 kg/ha) as treatments for comparison with a neighboring pure pangolagrass field as the control. Trials were conducted
in both spring and fall, and harvested on Day 30, Day 45, and Day 60 after planting (DAP30, 45 and 60). Additionally, the
agronomic traits and forage quality were evaluated. Results showed that a sunn hemp seeding rate of 60 kg/ha produced the
highest yield. Compared with the control, this treatment also exhibited significant improvement on CP content and neutral
detergent fiber (NDF) content, resulting in superior forage quality. Regarding the growth days, harvesting at DAP45 achieved
a balance between yield and forage quality, avoiding excessi declines in CP and excess increases in NDF and acid detergent
fiber (ADF).In conclusion, we recommend a mixed intercropping strategy of sunn hemp and pangolagrass using a sunn hemp
seeding rate of 60 kg/ha, in addition to harvesting at DAP45. This study demonstrates the feasibility and potential of sunn

hemp as a domestic legume forage crop in Taiwan.
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