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e B MG P S & SR EYm E R0 2 &8 s » AR i B ZHRMEYIHIAS 2 Rlg  AalBaiy
SR EYImEE 0B B BRI Z A 7KRE (Oryza sativa L.) — G55 (Sorghum bicolor (L) Moench) — F3
JZE (Avena strigosa Schreb.) ~ B. &K (Glycine max L.) —HH5 5% — #E28 (Avena sativa L) ; ZFFTHEE/KE > C. &
S — 4B K E — FE EOK (Zea mays L.) ~ D. &k K E — i 5E — #e2F 2 RBEN E K E —Kig—F
AR~ F IR — S Es — #e2R o 08 2 FERVIEREE K EWTIE - 6 (Bl E =HEE o] DU A 7 & M1 i
TEE - A PHEEES D - DUKIEIEA B2 137,529 (NTD/ha) Fyfes » #28 Swan {17 87,033 NTD/ha X2
HH=52HY 76,909 NTD/ha f§207 > [M#e28 Saia YIS (EIE Fy 45,120 NTD/ha » 2T A {EVIHEE E&RIKHT - £F35
WA A 4T - LUEHES 22 (65,009 NTD/ha) 575 » /KA (41,328 NTD/ha) 20 » #28 Swan (41,033 NTD/ha) FEZ > - 5

AT S R AR AT U R Y o S SRR A BRE LR EEATHYIE = B (151,913 NTD/ha) /)y
A= A (152,876 NTD/ha) 51 - HEMIE & IR AEESRHEYAERIEHE (D & F) &5 - B EESHEMER
BSR4 o 55— T > AEERI I - BlE SRR A SR T TS EER » EN Ak 4
T ERE U AHE BEREAE - A Bh g A B N A 2Rt 5 R

PR Bt - AR ~ O/ -~ s o

i

[l P E R B T S IR B (A - MR S S 27 BN (BB - 2019 ) > FEBRZ A
EYERGRRT > BESR B4R EE LIS 60% HIFIHE o ATEE R o e th BOR etz S LT E Rl -
R S EIRR A AR - BINES BT A EERZEELZEMGI S aBVERNEF - BUFHIREHEE
SRl > bR TRDREIEERE ) RYE L > E BRI CEYIE - B R E R i T R
U 2 T ERMNEREMS, F o DIRTHEEmEE ST - BRTRE I ABHE UER KR R E > EEEFERA R
KRB AR & - HRPR A SREIRMESCE IS Zah A - ERERAEEEKR - EpdiaetEE e
BUREAE T 7 i sH R © Ji ke e (2017) SR A /K S HZER(ETT 2 > GIa—RKREE— B TORAER(F - FRA]
KRR St A E TORE IR et a b & AR IR EE USRI AR - H AT
BIAN A BE AR ARE (L - EREEABENELER S - HrREEERSER - SEECETIE > ik
(RERENPEERA -

SRR (2004) fah o RISHUISRA R R TR - B TE IR S (PR ER - s T F ReR - 140
R © A5 (1985) sl R AR RIRVEE RAHET R - AR REmEPHERE - HEdrav A=tk s
FRERFTE « 85 (1986) WHFEsd R » — /KRS — EFEGRAE — BRI TR R — S0 R 20 — EREH I — R IE 0K S 2 TERHE
KA PR - EEHEBGRRRA - A8 BREEES IR %@T’ET’E%ZH&IEKTE&JBA%%T REMRE
ERIEZ (BT ROR - 1984 ) - FETE (2012) DIAFEIFHERZUE TS - HAEE S ﬁZ7K$EH$mT’ET§T7%%
TEREFE/KR - BEfFEIEAE - PRE(FREIE SR IR - IHFEA S A H 2SS e (R K Rahg i 42% ¢

|

) fTEb e EZ B g E BT IR B 56 2722 5% -
Q) TR ER B g & Ea P a eI -
(3) #EN/E# > E-mail: srchang @mail.tlri.gov.tw °
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EEEEET  BIFEESALHE - POEREEEH ToRAVHHERE S > A B2 5 s 4 H /A A /KA 8
36% o HILFTAL » S EEENEASFI A ER - SRR RS - It RIS -

PR R (2021) Ryl A LB AR RHEY) R HilmF A ER S - AL - Zrm RERGRE 3 (EiE
B A ETE2E (Sorghum bicolor (L) Moench) » A ZEFEIEHZR (Avena sativa L.) » §EFH » Eife 2 Bt a8
HMEZReE K ENERARE  BRETEELRNEHNEREEREHES  BoEELTNE - 2ENTEREET
REAL - S - 2T RGBSR E » REEERERRERERE > Frll &t ErygRtaEoK -~ Bt
B~ BIERi R SRR RS AR AR E - i S S & A SR E Yl {F AR EE A P20 (BRAE - 2021 ) - AW
et AR LAY - Zr /K& e SRR RE RPN S 3 (& A BRI EY i (F A2 AU T OB Ram At » IGEE
SR E YR e R AU B S5 B8 S A2 SR - DAL A S BUN B 2 275 -

MR T A

L s
At o AERA AR AT ~ 2R 7 B /KIE K SR RE R AT S — (R i 1T - S athls SR e (F A R
ASHREGR (2021) #3% > SFINER | - SAEASIFERIE (ERIF R BRI R 2 K8 1 - SHER(E
A | FEEMIE R 2017 27 A2 20186 H » B2 F LR 2018 £ 7 HE 20196 H -

*® 1 EE=HIEA SR EY R

Table 1. The different modes of crop rotation for forage production in different locations in Taiwan

Location Crop rotation mode Growing period (days)
Spring Fall Winter Total
A. Rice-Sweet sorghum-Oat ‘Saia’ 120 90 75 285
Changhua
B. Soybean-Sweet sorghum-Oat ‘Swan’ 80 90 120 290
) C. Sweet sorghum-Soybean-Forage corn 90 80 120 290
Tainan
D. Soybean-Sweet sorghum-Oat ‘Swan’ 80 90 120 290
) E. Soybean-Rice-Oat ‘Saia’ 80 120 75 275
Taitung
F. Soybean-Sweet sorghum-Oat ‘Swan’ 80 90 120 290

1L EAERATRE
AReBRIETE (&) il Bl SR ER 158 TP (4vena strigosa Schreb.) Saia ~ #Z8 Swan » ALK
2R 498 REANEE | FEEAKAESEBE T 194 58 - 55 2 F B2 AE 2 9% BEEFAMEE AV KEmTE 2 48
BRI 33 9% BUKEEMEAN S E ok S B 3 58 - KRS HFRHERETEELE - Bl =R
WS - AeZefal i H BB S1T  SIE KSR B SR Z @R EHDE > SHe R A E T -
1. 585 7774
MR - ZHEAEEA AR EE S B 1,000 m® - FiE 5 BEE AR © HRE (B> B8 120
kg/ha ) > G5 (f6ERE > 17HE 75 cm > #£1E 10 cm ) > B KRS (% » FET & 25 kg/ha ) - FHATEHGEIEE 5755
N : 120 kg/ha ~ P,O; : 30 kg/ha ~ K,O : 60 kg/ha » (4 A ARG A HEAT -
B MRS R S E (B 8 EHE ) BEHEE 1 m* > RPN Saia HAEME 75 HIRHUEESH - Ml
2% Swan R Ry 120 H - @0 R4 & (5 4 H1E ) > SEEEE 3.75 m® > FAEIER 90 HERE - DUEYIFIREJ5
NETEERE > HERAFE RN SRS > MEREE SR E > KERAEERE > 4R R fEE
A -
IV. fEYEE
TEVIEE « 2B REFRTFEH (2018) - MEIEANPEAFESG RTGERE (2E8EENE > GEEM) &
ko ZKAFLL 2018 S —HARERE R ML 25 / BE ARSI EE & > SRS kg FH{E Ky 22.2 JTTH 2% (New Taiwan Dollar,
NTD) » FE| FORIAHE SR EF R B DL 1.5 NTD/kg 518 - i B EE AIEL IR =& E f 10 NTD/g -
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V. BURF i< (Subvention) Fzizmat B

TR RS RO RS | I MBS | (RIRE 2018 ) BUE & | 4EiB) 2 1M - B0
PR A B &y 35,000 NTD/ha » [ (R #HAEAE &% AEAE ) FIl By 45,000 NTD/ha 55 C #Y 3 FE{EY) & 77 & Bh #
GE o T A & E W ELEY) (VKIS ) B3RS MERD - BOARH S 92 Gk K T E R H AU B & 2 TEY) -

EE{E (Value of output) = FE & x BE{E

U S (Net income) = FE{H — AEFEERA

4EUT A (Total income) = JFUi 7 + BUF B4

VL &SR 7

HFH SWOT 734t (SWOT analysis) ER&NEI P BFIHEP)HESHIESY (strengths, S) BL558% (weaknesses, W) [AZX
KRERINEC R E NS (opportunities, O) FIZ# (threats, T) [NZK » &EFERHERIEHAAKL = HRHE -

VIL 4515747

IIL.

A B = (B A T R (E RV EAL - REET A EREHE (WEFESEAEEN ZEEET ) 2R
TTE P& 4R 82 7 737 (combined analysis of variance) » 371 Fe Jiz BH 35y ] 2 BURGME - A7 A0 Ry 22 AU AY
JE& - BB &R DL SAS-EGT.1 &iet ik gg #EAT 45t i » BT dE R EE R H U R/NEEZ EME (least
significant difference test, LSD) JHIEGELE R FHAHEIAYZEEE » DA P < 0.05 fiAE 7= B KCE -

R

FRHEYmEE 0 B E R

AREER 2017 457 A 2 2019 5 6 BAEEALRA - Zrh 2= R BRHETT 2 238 6 BATEUTEE ~ IR T(F > 3K
BRE IR 2 - B LB R & A R (FRE T | RIS » 2855 2 4% (2018) #Y 7 ~ 8 AR
ETREA R (8 1) > (FE LR s M AR > BEE SR (H=UA K B) E%E 9 A 3 HA 0fEE » 85 1
SEREGE 27 H o NILUERAIER 12 H 1 H - GHERAVERSHER Saia (B A) EEHIERE 12 H 10H - 11
1£2019 42 H 22 HULHE - 55 2 /KRS (0 A ) FEMER R A5 3 H 25 H (7 H 3 HUHE ) » B Saia UiFE
HEAREEE 31 H > it &SR AV i g B 2R E R ERRE SR K « 1EF 2 SR RY#EZE Swan (15 B ) 7E 2018 4F
12 5 10 HFEE - 122019 542 4 A 8 HULHE > MRENAIEKZHI 4 B 24 HIEHE - R ASIERZ BN GRIEEY) -
AL R B > S AR R )

EEZFE T E/KHIEES | FEEHIZE] 3 ~ 4 Ay (2018) HEZ F YA (8 1) » BECEE 4 A T AIEEAVEH
ER (B C)EERE RS H 22 HENEE > f£8 A 17 HUTE (2 2) - MMFEENSAEAE 8 H 22 H (56
2 GEFE ) FEAE 0 10 A 31 HEIEL > 258 2 EEHIE S EoRERE 11 H 2 HATEME > CLES 1 FFEHEE 25 H - if
IR E| FoRAYMEME H HHELREET H AR A LR - (BT E S EER R 2N - 25 i /K i {E 4 25 D
SO RBGRERP IR E ~ F 5550 B AE 2 (AR 2 IRV I » WA B a4 -

AT (1985) f HEY)E ERF e 2R M5 - B - UTE R RBERZZE > AifEYRBEIIEE - NMEgE
ZHIIEVIN AR - FIRFINEZE T BATEMIAR BB 5 « 37 SOl (1984) WFT4E SREUR » il e s 2
TEYIN BB iE i R - I H EEEYEERR o HeliRss BEH » JEYITEET AR R B g 2 2R E R 2
TR > R SR AE 2 R TR A ER HE > TTARFRERERZNTE > A 2R EE8 R EH=N
AEE > (EBR KGR (2021) FUBFE MG A AR &S am © BRaNimam - B R AR I prasat oVl (EIE Ui E o] LR E
AR -

il ERE U AT

2 BSEIR 2 SR TR E RSB, - TE T4y BUKTGHG 137,529 NTD/ha 4% » #62 Swan 1]
87,033 NTD/ha (7 » BH 221 76,909 NTD/ha FEZ0 » [fi#E2% Saia (Y FHEE (E (B 45,120 NTD/ha » (K455 2
FORAY 45,533 NTD/ha » 2R EYIELE[E AR  Ih4E R Eai AHSeAHEEVRIA - & LUK EE A
TEY) Formn (55 > 19865 B 5 2012) AL SEYIE94EUR AER 7y DLEHEI52 (65,009 NTD/ha) fz s > 7KAF (41,328
NTD/ha) 20 » #:%6 Swan (41,033 NTD/ha) FEZ0 » (758 T K R 2 Saia 5 & {E (53511 -5,268 NTD/ha K2 -1,760
NTD/ha) o AIHFERIEUN BN R G s R ERIE R R A B TR Z 98U A R STEYIHE AR - T3S
TERFBU R BEERN A S ok - RIELAR AR IE R #28 Swan © 4 (2017) $5H > FEMEURHIORE U K
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EIEIED S E - EE ORISR KR E R S - BIORBRZF B R BB - RIS EH & EATH
sk SRR o R RAVEE SRR -

NTD/ha
160,000 - [ ] Value of output
140,000 - M Total income
120,000 A
100,000
80,000 ~
60,000 -

40,000 A
20,000 -+
0

-20,000 -

SS Swan Rice Saia FC

2. 2017/07 — 2019/06 EAEHI I EEE BLEUTA -
Fig. 2. The averaged values of output and total incomes for different crops in different years (2017/07-2019/06). The data

were from Table 3. Crops: SS: Sweet sorghum; SB: Soybean; FC: Forage corn; Swan and Saia are oat varieties.

TEE BB ER I EE R (£ 3) 0 DUKRE (1820 A K& E 53508 171,828 J 103,230 NTD/ha ) i 5
AEAMAEY) (P < 0.05) 5 #EZR Swan A5 D ~ B J F AV EE (K25 71 By 92,910 ~ 89,480 ~ 78,710 NTD/ha
FERTAKREEE 5 S Es2 P EE TR 44,684 — 91,254 NTD/ha » =31 X C F &I KA (45,533 NTD/ha) ;
e E 2R Saia AU EE(E fy 39,750 NTD/ha » 2 &R A EYHEE E R KA « HhEEREESE (2012)
HIE > B AEEKIERE R o

E S B ZEMITE U AT 57 (3 ) > DI C AYEH S 52 (79,354 NTD/ha) B A Y/KHE (75,627
NTD/ha) ~ 55 B 27 & = %2 (74,433 NTD/ha) » DL R = A (9 EH = %2 (72,759 NTD/ha) 858 5 = (P < 0.05) ; f&
= D ZEH S SR EI4EUL A (65,716 NTD/ha) 2 5 #5X D ~ B Jt F 2 #48 Swan FYFF8EU AR Z (5301 B
46,910 NTD/ha ~ 43,480 NTD/ha F7 32,710 NTD/ha )  #Ef55 B ~ C ~ D ~ E & F AY4RRE A 2 44U A E5 £ 34,000
NTD/ha » = A B 2 #e 28 Saia (4,590 NTD/ha) ~ 55X E 22 /KH5 (7,029 NTD/ha) & 5= F 2 &t 5 22 (32,784
NTD/ha) ; FrATEYEERZ C 2 FEIEK (-5,268 NTD/ha) iz E 7 2% Saia (-6,250 NTD/ha) HYEIRA R &
1B - 2018 fEE S C (2 F & FoRAVIEME HARM 5 M B 52 52 > (R EEE & H 2017 £69 37,990 kg/ha KiE T E 2
22,720 kg/ha (EHEAR EHN RS ) - NIBEREFEANSE FORRYFEIE SR (46,397 kgha) (ITHIREEZES »
2018) » DAFR iR C Z B EH FORMNABEUL BN ERA -

i (2017) $5 HEEE BUF SENEE A M E R KRS (EEFEE KRS E A ENERL T > &
B RE(EEMEMEREIT LA EREEE - Fit - AR A 2 KBRS ATEEUE Fy 100% F R EiE
ETATA RS EY B A TS B LhlE (% 3) - B3 C B S S2aV U AT RUZ 105% » B & A S EYH
=Y o BREH e F AVHEEL (43%) (RIEST - EerAUEEEE Tt 87 — 98% » HHE BT /KIFHVEEULA - EAh
HeZE Swan IVAEUL AFEBHETE 43 — 62% 2 [ (HERBUN S0 A&ET > RiIFHEZE Swan IYLEUL AR AR 58 1A
EH S SR BOKRG - % (2012) IAZR4E SRR - SEY) 2 SaU A DLEIE K g = > ek Bk R B B FoR R R A B
IRFEN AR UL S BRI » B AVARUR AR B IE/KRE « 10 2017) $5H > FSSEEUR I (B S s EEaE) 552
5 FEMENE FORMUGEE E/K RS ZEE S » A0SR FHAY H o] DUREAE /KRG > 48~ g ni s £oK - Bkl %l
BRI B E 5 B E AU A SR R E B RRN —THE R R - /KIEA BUR I CRE IS EE 2
Fra BV R0y o i EH S s BRI SER IR TS ERETR S - Rl ER KA E 2 &5
EEtE > HHEBIHE R R A EEEUKHE (X CEER) -

4 BT EEYRIERIE (A ~ C - E) L RHEY iR EIE={ (B ~ D ~ F) (YR F LRI A - FREALEEE
AR B AYZEUL A (151,913 NTD/ha) /MR R A (152,876 NTD/ha) 2 4h » H e & & AR E Yt (F (A
B VAU o 120 D BVAEUR A SR B E 136% » T = F 5T /S22 286% » BE /AR = B Y5 81 (99%) (KA =X
A(100%) > {H - FH AL - FUREFIEESEYREE AR SER - B (2012) ¥EEEAE
BHGEKABREEGUKRET » 24 " KE—HEF -k Tk ) &k T&IERE —FE TRk, mEmTERE T
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3. 2017/07 — 2019/06 A [Fw{EIE N BB EYIFHYES ~ Wis RAEERA

Table 3. The averaged yields, income and production costs of crops for different modes in different years (2017/7-2019/6)

Mode and crop Yield'  Value of output Production cost’ Netincome Subsidy Total income Index’
(period) kg/ha NTD/ha %
A*. Rice (Spring) 7,740 171,828 96,201 75,627 0 75627 100
A. Sweet sorghum (Fall) 56,439 84,659 46,900 37,759 35,000  72,759% 96
A. Oat “Saia’(inter) 5,049 50,490° 46,000 4,490 0 4,490° 6
B. Soybean (Spring) - 0 11,000 -11,000 45,000  34,000% 45
B. Sweet sorghum (Fall) 57,555 86,333 46,900 39,433 35,000 74,433 98
B. Oat ‘Swan’ (Winter) 8,948 89,480 46,000 43,480 0 43,480 57
C. Sweet sorghum (Spring) 60,836 91,254 46,900 44,354 35,000 79,354 105
C. Soybean (Fall) - 0 11,000 -11,000 45,000 34,0007 45
C. Forage corn (Winter) 30,355 45,533¢ 50,800 -5,268 0 -5,268" 0
D. Soybean (Spring) - 0 11,000 -11,000 45,000 34,0007 45
D. Sweet sorghum (Fall) 51,744 77,616 46,900 30,716 35,000 65,716 87
D. Oat ‘Swan’ (Winter) 9,291 92,910 46,000 46,910 0  46,910% 62
E. Soybean (Spring) - 0 11,000 -11,000 45,000 34,0007 45
E. Rice (Fall) 4,650 103,230 96,201 7,029 0 7,029°

E. Oat “Saia’ (Winter) 3,975 39,750° 46,000 -6,250 0 -6,250"

F. Soybean (Spring) - 0 11,000 -11,000 45,000  34,000% 45
F. Sweet sorghum (Fall) 29,789 44,684° 46,900 2,217 35,000 32,784 43
F. Oat ‘Swan’ (Winter) 7,871 78,710% 46,000 32,710 0 32,710 43

a,b,c,d, e,

" Means with the different superscripts differ significantly (P < 0.05).

' Rice was paddy; sweet sorghum and forage corn were fresh weights; oat was hay; soybean was green manure.
* From table 5.

* Total income of spring rice (A) was set to be 100%.

* Different forage cropping systems at different locations, as shown in Table 1.

F 4. 2017/07 — 2019/06 A [Fim{ FEAZHFHILEULA
Table 4. The averaged total incomes of different rotation modes in different years (2017/7-2019/6)

Total income’

Location Mode — - Index
Spring Fall Winter Total
NTD/ha
A* 75,627 72,759 4,490 152,876 100
Changhua
B 34,000 74,433 43,480 151,913 99
] C 79,354 34,000 -5,268 108,087 100
Tainan
D 34,000 65,716 46,910 146,626 136
] E 34,000 7,029 -6,250 34,729 100
Taitung
F 34,000 32,784 32,710 99,494 286
' From Table 3.

> Planting period.
* Total incomes of mode A ~ C ~ E were set to be 100%.
* Different forage cropping systems at different locations as shown in Table 1.



262 R R E YIRS 5 5 2R 2 A e 1L MR R 40z B SWOT 2347

UL {EYIE AT AT

RS FEEGETER (2018) KT E » #IT S EE b S EMIVEER A SN > FFFINES -
ZAEVLIAKIER AR E A s > =2 96,201 NTD/ha > 75 & £ K Y 50,800 NTD/ha X7 - ffiiEH 5 52 AR EE A By
46,900 NTD/ha > EEFE| FRAVRART > PRIFG & P A 2Rk s s 1 7 =0 ] > AR ROA T B AT T
BINER o AV ERA S 46,000 NTD/ha » FEUZHECFE TR » (G484 AR 26% © &RIEKEZAY4:
FER A By 11,000 NTD/ha » Z2EiATEVI R AR o« SAEVIRBABIESE (2012) FHAT > RILFEAEEH &3 - A&l Fok
Je AR B FEL/KAENY 50% » BB KRR RS AR - HSBRIEEEESEEEEUET - &
B~ B REAKF & HEZRBUN I CrRas (EAS U S 0 B e G 5 U B TR AN g e A R R R R At
TR AR E KR ZAEY) (BT REE - 1984 ) - 5 (2017) $5i » FEMEAERS I/ NE ~ TE4E ~ KROE ~ BN ~
HEE%E > Jasifins - HRBEBR(CEERNE  EEARERBE T £ AJIGEHZ WER - BIfEEFE -
TRAKEBTIBA S - BRI T KW RS ORI LR i Rl AN > HAEYIRIRIR A ERER E ~ A
TR S > MM T R ENTE AR - A ATHEE S5 - HE R R ERHEY)
HMsRE (4R A EE R ARNIEE RIS (SR 77% ~ T1% K 48% ) » T ATIERAIEHR » B reefI RS T4
ENERHEYI RS BRAERERXK -

xS BEVHIEERA

Table 5. Production costs of different crops

Crop Seed or seeding Fertilizer Pesticide Labor Mechanization  Total cost
NTD/ha/period

Rice 10,328 12,618 10,007 11,330 51,918 96,201

Sweet sorghum 900 8,000 0 2,000 36,000 46,900

Forage corn 4,800 8,000 0 2,000 36,000 50,800

Oat hay 12,000 8,000 0 4,000 22,000 46,000

Soybean 4,000 0 0 1,000 6,000 11,000

Production cost of rice was from 2018 agricultural statistics yearbook. The other crops were estimated by this research.

S S R 28 Swan WY EEAE 53 A1 By 76,909 K2 87,033 NTD/ha » B¢ AR HAEERA (8 2) - & HEA &
TEVIRY 5w » (EH S C BYF B EOK (-5,268 NTD/ha) ~ #85X E AY#EZE “Saia’ (-6,250 NTD/ha) Sz F AT
=52 (2,217 NTD/ha) 2FUE51E (£ 3 ) - HErE AR (EESEARE A UEEREHL » PG MEA RS
B EREEEEE R ) - BUFE 2009 FIEFHEEETE » IRE32FE 0K ~ FE R KREEREEFSGN - 808
B R AR A AR E Y B RHEY) » DU (AR5 5 2013 ) » EECE R IER B2 BN 2 Tk A fE i
T 2010 4E/Y 5,154 ha BEANZE 2018 4EA 7,959 ha » FY & 54.4% > [MEEE EoROVMEME ST A 7,154 ha IERE
14,562 ha > #2751 5D L (EESEGTETAERR > 2018 ) « FF A0 (1984) F5H - /KAg#E(E A EY 2SR R AU AR
A EYEREY 2 Wam AN 7KEE - BRA TIREREZE ERV R - i = (2017) 5 - NIEIREUEEL
FEEREEEEKEN TIERZE - JHit > BUFSBEE RN ES 5T 7 s eEY
D H B KRS s 72 - B AR = B RAE D RHEYI ERE -

IV. BER#ERAEEZ SWOT 73#T
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Fig 3. Forage import volumes and amounts from 2008 to 2019.
The data from the customs administration.
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6. BESRHRELE S SWOT 73t
Table 6. SWOT analysis of forage oat production in Taiwan

BB s SRR S 5 R e 2 A e TN s i R 8753582 SWOT 43477

B34 Advantage

2,84 Disadvantage

ARG TR L.

It is suitable for planting in winter.

B KVATL e

It is high yield per unit area.
BrEfEEERAR - BARGS

It is low production cost per unit area and beniticial.

AR BRI E IR S SRR RS

Cultivation mechanization is suitable for the current 4.

development trend of Taiwan agriculture.

- BUR BRSO

Policies supports the import substitution 5.

BRI - R

No unsalable and overstocking problems occur

domestically. 6.

CEEEEONER . BAEFET)

The price of domestic forage is lower than that of imported 7.

forage, which is competitive.

FZ B O ] 72
The hay quality is worse than that imported.

2. PRUIZ SR B A

Poor post-harvest modulation techniques is bad.

3. B KERHE - IR FEE

Lack of large-scale cultivated field increases the difficulty
of operation.

WEERE » SESFREME

Insufficient total yield is unable to stabilize supplyment for
throughout the year.

HARBITEEY) - miEEEEE D

Oat is a newer crop with few options on varieties in
Taiwan.

R R EE SR EY) 2 B2 A &

Acceptance to grow forage crops are poor for farmers.

PR SRR RN/ NR TS - OB RN » SRS [
FERA

The domestic forage industry is a minori market with small
economic scale, which is difficult to attract investment
from enterprises.

M ARIOEE B R S R S S

The upstream and downstream of industry chain for
producing forages has not yet been integrated.

BN A SRR E R B AR BRI E

SRR

The machinery for domestic forage production is too
insufficient to provide professional farming services like
rice.

& Opportunity

&7 Threat

PEFERS AR RKEAN  HHEIESEAE a8 - 1

FE IR A A 1 S

The huge increases in demand in China and other countries 2.

have led to the tightening of the international supplyment
of forages, increasing the difficulty of domestic import.

- BB SR o I PR P AR AR 3.

International forage prices are soaring, resulting in
increasing the production cost of domestic dairy farmers.
BRI Ry EEER 5 - NS IR IEE G H
The United States and Australia are the main supplying
countries, and the freight is expensive due to the long
distance.
CENEERE R BEBRRES  FHMESZY
280
The forage quality is susceptible under high humidity
circumstance during the long term transportation shipping.
- SRR BRSBTS [ B
S VER)
Sudden international events will affect cross-border
transportation and trigger the domestic out-of-stock crisis
temporarily.

HEOPEMEREHER

The quality of imported forage is stable and excellent.

PR EIR T e iR HEERs 2 P A RR

Sufficient supplyment of imported forage can provide dairy
farmers stably.

HOREABAL - PRt EREESHEM

The imported forage is normalized and standardized, which
is easy for dairy farmers to use.




fEh=E SRtk 265
-+ =A
:%n aff

i SRV EE s AU AR SRR > B a i RS EEY) - SR E L TEELE - oI
Bk AR BN A EEE R - A EEE - SRMEYREAESES - GIEAT e - P A
A e G » ERERE HBORSCRHE R R BN 2 - KA B B R M R Y e SR 3 e -

ZEXR

TGHVE - 2017 - R KRG R TR B B LB B R 2 WIS - SR R0k EBF A 3 69 © 69-
95 -

TBIREEZE S - 2018 - ESEMETFH 107 F - (TBIREEZRGHITT -

PRIEHE ~ LRI - BEGE - 2013 - REELRENE 247 1 6-11 -

SHEER ~ HURHE - 2004 o FRIGEACERHFHAVASEA - ErRERRER 50 ¢ 8-12 -

ALHGER ~ GRS ~ AKED - 1985 o [REMSHEEE 2 7% - 2R EEELESIIEEER 10 © 96-100 -

MEEE ~ BT © 2017 < JE(LRFF 2 BB R A fn s 2R S SR 2 W 9% - FAERAST 50 ¢ 70-77 -

B ~ 2% - 2020 - EIEILEL IS SR AR A LR F 2 W 9% - B EERAST 53 244-252 -

B AP EE - https://www.naif.org.tw °

BN RS - https://portal.sw.nat.gov.tw ©

BRI - 2017 - SRl EFL 4.0 ZBE - BEHN 99 1 12-13

PREENZE ~ GRULER - 2021 - HRGEREPEHEVIE =28 SR 2 AR e 1 ISR (A= ek - SEIIE 54 ¢ 198-205 -

PPN ~ SRAERR - 2022 - AR gRHEYIE S R 2 A2 g 11 @ dm{ER 2 A 8 S B BT Ah - FEEWTFE 55 ¢
56-67 -

SFERHE ~ BREETE o 1984  FEHE/EREBIEY AT R < 9% - PhEE R RISt 2 © 1-11 -

M5 ~ RED ~ BSR4 - 1986 - EHUtEEEHIE K HBHERIE 21851 - 2 EEEG RS ER 12 1 11-18 -

R - R - B - 2012 o SEREEEEPHERIE AT - EREEEL RS ek 59  15-25

B&5 - 2008 - £IKEEMTEZ BRI KAKEE - BEERSEER 56 ¢ 80-98 -

FEIEE - 2018 < 107 4F " & (OBRIGAATatE , -

SAS Institute. 2014. SAS User’s Guide: Statistics, Version 13.2 Edition. SAS Inst. Inc., Cary, NC.



266 Taiwan Livestock Res. 55(4) : 256-266, 2022
DOI @ 10.6991/JTLR.202212_55(4).0004

Production of profit-basis forage crops — Sweet Sorghum and
Avena: III. Economic benefit evaluation and SWOT analysis
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Abstract

The objective of this experiment was to evaluate the economic benefits of different crop rotation production modes
in various regions in Taiwan, and to analyze the management strategies of domestic forage production. These six forage
rotation production modes were proposed as follows: Fuxing Township of Changhua County, A. Paddy rice (Oryza sativa
L.)- sweet sorghum (Sorghum bicolor (L) Moench)- precocious oat (Avena strigosa Schreb.) and B. manure soybean (Glycine
max L.)- sweet sorghum- late maturing oat (Avena sativa L.); Yenshui District of Tainan City, C. sweet sorghum- manure
soybean- silage corn (Zea mays L.) and D. manure soybean- sweet sorghum- late maturing oat.; Luye Township of Taitung
County, E. manure soybean- rice- precocious oat and F. manure soybean- sweet sorghum- late maturing oat. After two years
of successful operation and investigation research, the results showed that the six crop rotation modes could indeed be
applied to various regions for implementation.In terms of the average output values, the highest value was paddy rice with
137,529 NTD (New Taiwan Dollars)/ha, followed by oat Swan with 87,033 NTD/ha, and then followed by sweet sorghum
with 76,909 NTD/ha, while oat Saia with 45,120 NTD/ha was the lowest output value among all crops. In terms of average
total income, sweet sorghum yielded the highest with 65,009 NTD/ha, followed by rice with 41,328 NTD/ha, and oat Swan
with 41,033 NTD/ha, indicating that the cultivation of sweet sorghum and oat Swan might be possible to increase revenue.
Except for Mode B (151,913 NTD/ha) in Fuxing Township, Changhua County, which had lower annual average total income
than that of Mode A (152,876 NTD/ha). All other regions adopting the crop rotation mode specializing in the production of
forage crops (Mode D and F) had higher annual averaged total income. It indicated that the economic benefits of forage crops
production were higher. On the other hand, the analysis of this report suggested that domestic forage oats had the economic
potential and market advantages. It was suggested that forage oats could be included into the forage production rotation

modes to produce forages, which might help improve the short age of domestic forage in winter.

Key words: Forage, Production, Economic, Benefits.

(1) Contribution No. 2722 from Livestock Research Institute, Council of Agriculture, Executive Yuan.
(2) Forage Crops Division, COA-LRI, Tainan 71246, Taiwan, R. O. C.
(3) Corresponding author, E-mail: srchang @mail.tlri.gov.tw.



