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Aehe olFgEE AT o L1007 37, 5AAWA o 20 ha B2k wa
A},

22 U2 999 4F 4aFo] it FARnE AAT 19T BF 4P
A S22 400Kgo 2 7|EA o7 Zylelr &1 Yt ARz Fod A%k
712 EFEQ 500Kgel H|ste] 100Kge] zbolzb um, ®inb=(1,765.84 Kg), v
(1,276.16 Kg) & Az =7}el Hlstd #AsA e FEtH(FAD 5, 2001). 1)
H1d ABRES 348 ¢ 2UYY AN Yol Zastn AT

A 9stE, 20008 F59 ALEE TEO EEFLS 60008 EL xnEdE
H ol% UAAIE 42009E, SUAALE 24008 0| A4 53 T2 4w
9 AT WA Bde TTARA 222 AUE ARAID U 33
Are REFYL olv FF Hage) UL At F49 adez I3 9
ool Fd 23 Tx9 o] TF FAko] WMEA A&HQ e g F
obobet =7 stk

1L T F8 FIAE YuFH} AYF
Table 1. Actual and planed yield of main animal products in China

Meats
Year [tems Meats | Pork Beef & Poultry Eggs Milk Wool

mutton

2000 | Outputs, X 10°T | 61.24 | 40.31 8.07 12.08 | 22.43 9.19 0.34
Per capita, kg | 49.52 | 32.60 6.52 9.76 18.14 7.43 0.27
2005 | Outputs, X 10°T | 70.40 | 46.46 9.86 13.38 | 24.00 11.96 0.34
Per capita, kg | 52.93 | 34.93 7.41 10.06 18.05 8.99 0.26
2015 | Outputs, X 10°T | 90.12 | 57.67 | 13.52 18.02 | 29.26 | 28.32 0.40
Per capita, kg | 62.15 | 39.78 9.32 12.43 20.18 19.53 0.27

g AN T, 2002, (FERFAEF 2001)

2. 379 NEE Sx MHE S ZM49 NS

Gt wD ok E FAe Bx: oY FFY AEH A2, 58 247
F3 7hed Atggo® HARFEH, 2ATEAA M FA3} FAFH|nE S+
o] Atgoln, 29 FFFAE(d Z2E)S Vel 7tE 9 HIFAIRE o] 4E S 9l



Tzel AN DARNAT A Hbiomass)T JYx) Yol w1 JAwstz
womA AAgel FART %A gor A&H Aol A5d EFE 21 I
THE 2).

Zo] TSEEFHIT 1208)0l o1 = A
g&«l ol A7 80,010 MJojw], A}
2E7F217F 9,000 o) o] &t} wh o e #o] gulA oux| e} YAy
& AFstaEd, 1.27~2.71 hae] HE of &M, 1.15~2.62 had] &4 &
225~3.62 had] R E Aojof s} YutH oz ExProz AT £ e
Wz 2w eresletE e, 322
Ao A Aitete Al & ﬁEOM 2L F U=e
A Ydetd, 1 ha ZAHEASZ 2~4 ha?] 342 AS 4 Q). AL E3
&2 HE B2l A¥E 59 g9 garEts 2

(o
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o

w
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o

40 r.,d

“2‘(+%E)°1 11148, %
t}

2. golagtaedt o AXZE] AT, YA, A vn

Table 2. Comparison of yield, nutritive value and benefit from ryegrass and main

grains
Output(ton/ha) NE,; Profit Taking ryegrass as 1
Total DM CP (MJ/ha) |(Yuan/ha)] CP NE Profit
Rye grass 75 11.14 1.35 80010 9000 1 1 1
Rice(grain) 6 5.44 | 0.50 38700 7080 0.37 0.48 0.79
Corn(grain) 6 530 | 0.52 42960 7800 0.38 0.54 0.87
Barley(grain) 3.5 3.06 | 037 23115 4002 0.28 0.29 0.44

s ZdH 5, 199
G7H/kg): ¥ 118, 45 1.30, 2 116, gtolzetx 0.12.

T Hx
= Ao A |
A (%FM, winter wasteland)ola}
yﬁgyfg;)x]oﬂq]c 300‘3}ha4 5 3+ A(LFIMRM, winter wasteland after cotton)ol ‘E}
SR, B9 WEATE AABAN Yoz HFAE A= AT %o

A (A, summer wasteland)©] 600 ¥thaz} Qlth. o] vt
o S, A Eo) 60 hart A5k 3 Al ARAAE Aol WAz o
BARRI &b ezl AetA ¥ EX7F AEn BExAE HEE 1 gl @

H
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ok oolyet TPAANY FREHOZ NEE BExAA 1SR 9 Sbsta Qg

aeEg Z+E EXAYE oj&3te AR S ExAuE B3 FHEAAH tE
7h)S st n HAAA AEY FEAR AT 2aAEHA, S REHoE
A A HE AF5dS 249 WETRY 949 248 238 ¢ 9, E
A2pde] o] GFTES AA ALY F Jou, UL AFE FUEt FAe A
kg ¢ Qlth. FAl QAYWEY AAES MAT £ S B ol mULYS
S7HA7IH A Al 2" SulE £38S FXT = 9

AlEE B ANME BT 42 FIHHAAY N&HA HAL Qs doly
FA4e BALES moled dojAe FAHA 2Foith A58 Ex AwE =
g S AAE, BAHSBBAAT AtF el dE AYgE FEHelm A& AR
o Ao EAN Fo Al R v FAJY DA FoF AT syolrx
stoh(Fdd &, 2001; AH4E, 2001).

ALEE B2 AIE S A Y 2AS A5 Y8l SFeAaE “YEL
S AAA R BHAIY, Hx o]|&-& F/AIIH, FEAELESE JdAGSE FAYES
THRAALE TAANNA'E FUT ZAE AA}ALG AlEL BEx AuE 58 =
e ZEe Mok ¥ F, B4R GAGT FEd EAS Z3 grld A
ol A grstA M=z ok

T FEZL ¥Esty @ 59 Az, ASAAzAY e AT
T8 Aol7t 28R ZxAAFH oA AE E53 EAHS Zan Y. BE
dAe T2 FUATY x4 o) & gt asE I

3. 5= BE4XNFY EF

AT dutdg oz AAHET)o|EY Adtol( ki), BFULIK), A3 ol(LE),
FAGTYE), AZFEHT), FAGRE), FEEHE), Feolgidt), FSFEXR), shold(iE
H), BABRN), S HEH), ANA-(EM), AR, 283wull), 5 1578 AN
ALA TS £FEH, F WA o] 258.099Hkm’EA FF WA 27%E A ghoh

AT 7139224 Ax9 58%E AR sH AdAF AXHAL 0.08 hamzA <l
T7F B3 AR 7} 2Esvh @ JHF7)| L 183, AL 1,275.6 mmol® 0T
o] AL EE 5,500~8,000TC o)doltt. e AFe 42.6%E AA 30 2
o] ¢ Wy tﬂr%é‘}ﬂ Az At g T/ ARREYR 2o 4
ol wg frElstth dZAILE 1,6094]7oln, @ AR &S 40~50%2A B
Blete] JdH oz Hol dd Fol FAE FEHee #AEY Ao 283 AXE



AT ARAE FeE A2 Gl S FYSFHERF, 2000, FFEY
J7k 2001; A97A =, 2001)

FHA T AAE gUdoz weHion Fugd 4F5EE vny xo
$UL AEEYL AFZ AAT 2FGFE wwA B} glo] JFYiel o
2 guetn 98 B o 4Ee Fo AMAY shtolu. FAN(E 3)
489 F& 2HAGo]E ot

2090¢ %2 A, Aol FE ol 244 7E% AFY wFol A @
A AT B IR FEE RS 2ol Ytk ASYAL F2 FAlA AL§E
£ A ey AAEAY ANAYE o8 PR 259 2R AP
Hol givh

¥ 3.2000 GHAF F2 FAE WAF

Table 3. Yield of main animal products in southern area of China

Items Meats | Pork | Mutton | Poultry | Milk Eggs Wool

Southern area, X 10°T 34.78 25.86 2.11 6.59 1.52 7.66 0.01

Southern area/The

whole nation. % 56.79 | 64.16 | 26.18 | 54.60 | 16.51 | 34.19 2.84
. 0

AR (FREPER 200) o FAs] A

FZoe AAE AA 5FE B2 FFo] BF 232F0] k. 2 FoAA S48
E Z(new improved variety)o] 9378, A& F(local variety)o] 3971, Futyd EF
(imported variety)o] 6270, oFAAju) EFo] 22707} Ao} SEFAEZ 527 F 1187Y
ZTzo sty FAEZR 3MF 927 FFel Jdo9, 7IetFHe 8 FIH(Amar-
anthaceae), ™ o}3 ZH(Chenopdiceae), =3} (ompositae), Z % =} F(ontederiaceae)?} o=
H(uphorbiaceae)e] 147] F<] 227) FFo] ATHA7HH &, 2002).

Gk oA Aujetr] AEE BE2EFFS GS AR O ERFTER), 7teT
F(KK), B7HSAE(EKE) Al 714 /2 Uds + Ut
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FiE: Qudoz 38 Feod 52 e HEaY. Baze A¥Y o F
FTo 2% 9AZ S 44 (Euchlaena mexicana Schrad), <= 18} (sudan grass), 7}o}A]
E(Chinese pennisetum), *A}Z(Pennisetum purpureum Scbumach), A ¥ Z(Amaranth), €
%235 (Wan grass 2), &= Z(king--bamboo grass), % <3< &2 (Silphium perfoliatum L.)
Solg

B dudoz 39 FadAd 1Y ded FEech tedEd AP £%
S 28 T2 olgg|tgto] 1t (ltalian ryegrass), 2= H(clover), F3}Z(Stylosanthes
gracilis HB.K.), A9 (Milk vetch), @ 2= 18} 2(Orchardgrass), % A3} A (Villosa),
&b+ (Lactuca indica L.), & @25 (Tall fescue), 7T Z(Symphytum peregrinum
Ledeb.) 5°] Ut}

oW ZzE BFZA7|0l hF Aol

2 #
golahx gtk Bol ABdE VYETE, FFEE 2740 ARo)
=

42 YUK T Sz Auiel o2 7tx HE)

4.2.1 AFEFE(LLM)

MEEE T2 FHA FFHY LS o)&dt stude B39 wely oE sy
B F22A 5 AxHo] e wogA TxA FAAO ARIE FWAT B
ZAue] FawAHoly FFL IddA e dd 528 JF2 3ok

ZHNAE 58719 FAEA): ALHEA] da3 2o AA4 St
mel F3e B2 AYelME Are gEAT ALHd oA e TAAX
M7 EoluA = Bad3 Ao oshd A9 F3AKEN) WA
2 oF 1,080 TthaZ A A7Ado] oF 27~33%tha, FE Al o] 130%thaE 2}#] 3.

THAZMME o] &3t FAYS AN E AE FEANYLE 23 o8
T UAe T2 THFY stttk EHA ] FEAGEHMA sty AL A
&3 HEAE EFEFF9 U viE FolagdtAa2A 1 FAME Sd Zgo|iet
2 (Oregon ryegrass)’} 7} A sieh. e#Zatolagtas HgAdo] e, AAF
of i Fdo] Fon AujHrige] TddF A 5 5AHS 2 3L By oy
2t Aol A &7 7|zke] Fom HAY F, A, dxFAS FEIE
A&EHA o] & & vk dwrA oz 9¢Y 25U A FFstE Ao Fow, T
slEsd deg GFANE dGAN FF H5E FUe AAFS Audte A
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ol Fot. dF FHFatr] el AR AH(single cropping of rice)E F&3t7] 7~10Y
Aol BEH/E Gk haw APl BT SEOEZA HA; 10E o} 53
AHCEEH 5, 1999).

FAA: 3L A AFHeE FF7x2Y NS AAstn Jdrh FHEAF
G2 A A Z&v(poor quality early rice)?} W3le] AujHA S
T ¢ EXo dRES dF ALERAA o] & AY A
wel o] 8(&H 29 U9 &FH(rotation of grain and forage)dtw], A% o]& T =
Z7VE7IA 2 AMES| = ST

A e RRH o2 AEste SR ofdje #oh

¢

o Tlo|aetA(4PdMwinter wastelandy——U 22 ¥ (¥ FF5single cropping of rice)
(A&, A0 15E/Mand)

o Tlo|lagtA, ALA——E S FFspring com——THAYE dilate rice(AlE, AR,
2 gk forage, forage, grain)(120=/ha/\d)
o Tto] AT A——F S (spring com)——7FE ST (autumn  corn)(AtE, AME,

Al &, forage, forage, forage)(150=/ha/'d)

o Zlo] gt A ——7| 78] &(Chinese pennisetum)(A}&, A}R, forage, forage)(225-300
=/ha/d)

e Zlo]agtA—— Al F 844 (Euchlaena mexicana Schrad)(A}&, A}&, forage,

forage)(180—225E/ha/\d)

422 ZAAF - F5 AQEPEHEE, area of economic forest)

AU, BUE, FAHT, BFUT, UT F AFUT Lo L DAE
PR Agstel g0 Fan A7 Fe eAEas, A ENE, A= 2w,
g ctetel 1, FYAEFE F B2E AWBT ANFL AVHOT 4560

423 75A
FPAFE 2AZA] Frsth ZAAT JFE PPAT Bol A2 F
= el FWAo] 8000%had] BIM, 1 F ATEAES APl FAYL B
AR F Qe Rol HAl WAL 80%E AAs, WA 4A AFEAZ ALY
A

:‘I:
gt B2 o 30%E AAWL. oldF EAAL
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(intercropping of forest and forage)o]} AZ Al AFZxAZ 7
Eolol S09E WANY £ e 29 o9 AU FEfAE
47e BES

By ix
2 o o

| 24 ¥ 4 o Rz 22w
(clover), &7) 9 € (festuca arundinacea), ¥)@Y & a}o] 28t~ (Perennial ryegrass), =
Z2v(red clover), @ E7]&(White clover), & 27 (Tall fescue), LA=182
(Orchardgrass), " 3] % (Bahia grass) 53 Z& WdAo]l £31 ZHuld Gz &

el Wage] 2% AMFo] £ dol L thd4 EF L o8V TR
9 HEAF T AR FL EUS AFHW AY TL ZAE AF 5 A 2

AU X F7HA]) GHAFAA AFHoZ A 229 WAL WA Fr}
4.2.4 Y] EX) (¢ ff 1 Hb)
SHEA (B 1) AL 231 e (5% -#)"(3F A uncultivated land, &2ltbarren

hillZ} AW beach)E =3ttt olglst EXe wZES A7oe FAFsIY HxE

Aupstel FAAE FHATIEN FAPE Tt AHH= FUIREE o] &5
e

Anrel FRA) ENE YFHE ALY + Atk oW £BL Faho] FA
Aoz AYEAE 98 5374 WAL A el BRAY AANE BN
! HCESI 5, 2001

5. 5= EY4XFUMY 5x9 0888
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&, b D BRIloln QRS FEARC o|&HEY 53 REAR o] o

ke
511 244 7= A2

#9229 Hof ol gtk HAdE Ao 2 (forage and roughage)®] F 7
o 3 A% gob §99 4L FAFe YL £X4717) oA
. %99 AHFE woly] Hste WA o2 % FA R (high concentrate)E ol 3}
= SEE(Y 6,000kg) % 159 % FFAR HAFE
b A ARSHA S AL Bl ¥R ol FIAR A

A7 RA9 A3pggd ZF BEER govg Alg § 8(feed conversion efficiency)

of YA B Bael 48, oA AW 2hE s 959 "o Woix: F
YA ALgH e 2718 2sA B
2249 B¥e FHHow §98 A 244 7123 AT Foh A

(% E)A} Bsilage(fresh forage)+Z 7] Z At S (crop residues)+ 32 S (soybean curd residue,

distillers spent grain and so on)+& &5 Al S(mixed concentrate)’ 2 THE AHIEA(K

[el
W9 WYL AN & Qen f99 g T $EHI, A8l E

= FTEALEE 20% ks
3 BEZEE 956% AT B E & Uk Al F99 HHEES dASNA T
o 959 FE AT & AeHFAEA S, 19984)
512 5 A

= )
= T
SARE HAGIA Hole Rol Utk £3 FEFIAE ARUE AP/ A%
o =1 15A

Yaol FEARE $EAoE tAlse] gt

AAZ FFAE alo] 10~20%] HEAZAEZ)E 30~90kgd] /=0
A AU 20%~30%] FEALEE REo] F93 AP FAAREE] A
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o S 77 X R A R 5 R A

FAE X@gH ALK #EH
CWILE RV ERE PEAM 310021, WL KF S EAM 310029 )

WE:. PEAZHD, HEWEAEHBHREE), @38 MRE"BRREE
BOLHIE SRS D, MEFHEFREATR. 3% R, ZeNTRENES, §F
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Forage Production and Utilization in Southern Area of China

Y.Q. Jiang' JX.Liuv> WD. Zhou' X.Huang'

(]Zhejiang Academy of Agricultural Sciences, Hangzhou, China 310021,
2Zhejiang University, Hangzhou, China 310029)

Abstract: China is the country with more people and more land, faced with the pressure
of population growth and land decrement. The potential of developing animal husbandry
by increasing feed grain per capita is less and less. “Planting forage to feed livestock ” is a

sustainable industry with grain-saving, high efficiency, good quality and safety, accorded
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with the conditions of China. First, the natural, social and economical condition in
southern area of China was analyzed, and the characteristics of production and utilization of
forage were introduced in this paper. The natural condition in southern area of China was
well suited for forage production. Forage was mainly planted on farmland. Main herbage
cultivars were annual or hibernal annual. Most of forage was directly utilized by herbivorous
animal and fish. Second, The present situation, developmental trend and existing problems
of forage industrialization were reviewed. The level of forage industrialization was low with
a bright future. At present, the chief existing problems were lack of herbage cultivars of
good quality, backward equipment, lagged techniques and low level of mechanization in
forage processing with a short time and so on. Finally, the situation of production and
utilization of forage was summarized.

Key words : forage, animal husbandry, sustainable development, southern area of China
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% 1. PEEEEFMOSRATYTE

Table 1. Actual and planed yield of main animal products in China

Meats

Year Items Meats Pork Beef& | Poultry Eggs Mitk Wool

mutton

2000 | Outputs, x10°T 61.24 40.31 8.07 12.08 22.43 9.19 0.34
Per capita, kg 49.52 32.60 6.52 9.76 18.14 7.43 0.27

2005 | Outputs, x10°T 70.40 46.46 9.86 13.38 24.00 11.96 0.34
Per capita, kg 52.93 34.93 7.41 10.06 18.05 8.99 0.26

2015 | Outputs, x10°T 90.12 57.67 13.52 18.02 29.26 28.32 0.40
Per capita, kg 62.15 39.78 932 12.43 20.18 19.53 0.27

FERL R KT, 20020 (p E R4 £2001)

2 PEMEFENES

MEAENESRGES. EOMF, EETSHEERIEEEESHM, 25
BEERTENZE. TeMmel, KmIEd mEn W EERTHERFEYW
EE&melp, MEA=BEFANERNEY=BMERETBE, AR, 5F8E
AMETHRE, BEETRFHEMNHESC £2 )., BERE -REAH™E K750 ( SHrYA]
K120ME ), EMRMEFHIRRLL 1408 , HIZE A1, 350, PRU57ERES0010Jk & , {H9000
L. MERMEGEEFRARENEAR. BEM~E , WFEMEL 27~2. 7114
A, 1.15~2. 620 HUE KB 2. 25~3. 62K ( HAES » 1999 ). —Mifisk, &
FRE ., HEAK. B, BKILEY. 4 £, TP REEFRETELRNH. [
B E AR AR AR BN ERE B L1 ~3E , WIABUME H2~40 0
A, FFTRERER, MERREE S, REFETEIO~1T. 9%,
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Table 2. Comparison of yield, nutritive value and benefit from ryegrass and main

grains
Output (ton/ha) NE, Profit Taking ryegrass as 1
Total DM cp (M¥ha)  (Yuanha) — cp  NE  Profit
Ryegrass 75 11.14 135 80010 9000 1 1 1
Rice (grain) 6 544 050 38700 7080 0.37 048  0.79
Corn (grain) 6 530 052 42960 7800 0.38 054 087
Barley (grain) 3.5 3.06 037 23115 4002 0.28 029 044

YRR IE . FKIESZ, 1999, BN go/keg ) FEA 118, EHK1.30, KE 1.16, BEHF0.12

o [ LA Y PR AR S M B (0260075 4B ) o — R B TR RS A T
A, TTHILT A FWIEM ( ERHAMME ) 10807 A, HAMMHIXI00% A
ARME: —RIFTERE A REEAE SR, 5 A TR A 5 E R
HE00% T A : WANEH RREISHE6005 7 A, B, ERFHLHEEHKIFR
B, KB R TR E S R TR BEE AR S, T, FRAE LS IR R
NN T HAE A, B FAS R R, FRMEAE( TEREAR
&), BHBREENMRES( EERE. 8 ), TOUE IR E Bl R F L
IS, KRS RERAE, BMERETE, TAORE, FEHEMkK
s )RR LA, MR RN » RER LS R R MEIR. FhE3RE RS+
EEHOLFE L BN EERE , WRRRBEERLM LA TR, MEEERE T
DR A AS R S s S A R M R G MR AT Rl . B BT
R ke MOl % R B RS Y — ( HAGES, 2001: THUJE, 2001 ).

HTIHREREELHER, PEELT “BELRERE™, RERBHEAY
CEREESL” WEARE. MERERTENTR. BN WE. ZeRaRT
PRGOS 5, EELSESM. KITHILENRF.
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#£3 2000 FE AR FERTERTE

Table 3. Yield of main animal products in southern area of China

Items Meats Pork |Beef & mutton | Poultry Milk Eggs Wool
Southern area, x10°T 34.78 25.86 2.11 6.59 1.52 7.67 0.01
Southern area/The whole

fion. % 56.79 64.16 26.18 54.60 | 16.51 34.19 2.84
nation, %

TERLRIR . AR4E (P EAROILF %2001 %3,
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