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Characters of forage resources and the development of pastoral industry in the
farming-pastoral zone of the Songnen Plain

WU Ling, ZHANG Xin-Shi  (laboratory of Quantitative Vegetation Ecology, Institute of Botany, Chinese Academy of Sciences, Beijing 100093,
China ) . Acta Ecologica Sinica ,2006,26(2) :601 ~ 609,

Abstract: In the farming-pastoral zone of the Songnen plain, grazing system was composed of grassland, plantation and farmland.
Graminaceous plants with 6% ~ 7% crude protein were the main component of forage. Grassland as the traditional grazing pasture
had been heavily exploited, resulting in severe degradation, desertification and alkali-salinization. Grassland yield had been
decreased, and the forage resources provided by grassland was only 16.6% of the total real needs of forage resources. The total
grazing resources provided by grassland, plantation and farmland was only 47.3% of total forage resources of real needs, so that
they could not satisfied the needs of development of pastoral industry in the area. For the total available forage resources, crop
stalk was accounting for 78.3% total available forage resources and 2.4 times of the real needs of total forage resources. Although
the yield of crop stalk was large, iis crude protein content was about 2% ~ 6% and was constraint to feed livestock directly.
Studies showed that crop stalk as unconventional forage, could be good forage by fermentation-treated, ammonification-treated,
and salt-treated. However, at present, pasioral indusiry was still mainly depended on grazing resources in the farming-pastoral
zone of the Songnen Plain. In fact, livestock was additional feed by crude or shivered crop stalk when forage resources was serious
shortage . Totally, the major problems for industry development were shortage of forage resources, especially for good-qualily forage
resources, and irrational utility of forage resources. Accordingly, in order to the sustainable development of pastoral industry and
the sustainability of ecology, economy and society, it is encouraged for people to rationally exploit all kinds of available forage

resources, especially crop stalk, and to establish high-production artificial grassland and produce the good-quality forage. These
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would decrease the pressure of natural grazing space and make the probability of protection or improvement of the degraded
grassland ecosystem. Finally, to establish house-herding husbandry based on varieties of forage resources, such as artificial
grassland, natural pasture and crop stalk, will be the development objective of pastoral industry in the farming-pastoral zone of the
Songnen Plain.

Key words: Songnen Plain; farming-pasioral zone; pastoral industry; forage resources

MIOE R RS ER, RIS TP RRL R S XA EMRAX BNAESTES B FTFRETF
BWX AESRERCHENTIEEL HFETARNER, ERBEX EREAKRESEBF2—, B,
REUZEREBRERVEAZHHUERRNLE . RMBTERRCERW N ERRAORE SR gtnmeE.
Bt Ak 2 R A P B AR M R R RS . ARRCHX, REAR - FEF ST HERLD, B
—FERLAEERNEBOLZ B (FER SR G0 E ) MEMFS T (¥R ERR), sk M (RHE)
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XM ER K RER BFAERTAESHESBEANIR, FEZHXER L EZBKH EESR
AERERBERHEN S FIT 2K ARNEH L EREARBRELEN ., B &R EREES A
FAAR L, LA K | B b A8 P AR 7E 50 B R 8, 4% ST 0 9% 41X % 3R 0 B8 Al R PR A AT BT, DA i R B
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KIS B A7 FRHMETTE, (7 TAHRL 123°06" ~ 124°45" AL 45 43°59" ~ 44°42' | [/ FEFEERNIEK , R A A
MRBZER ., SEFRSFETREXN ZZHBPBEW, AFEIM TR FWNEFEETLAE,FFY
P TR & 0 400 ~ 500 mm, & & & BN 1500 ~ 2000 mm, K FREER 3 ~4 %5, THE R 1.0~ 1.25, M 50a &
MEEES T BRBREEHEMARER EHNEPE6~9 AN, AL LEMRTEN 78.9%,2~5 AW
BAS13.8% HECARBRHTREANT.3%, AL A28, REH 5728 kn’ , BRI AR B 2505 3
i 22.8%M67.3% , A0 63 H. HELUE FMIHFE, BLHEA 60 Tk,
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2.1 BEHEH

2.1.1 EiLXT 2000 4F Landsat-TM FEARBIR (55 18] 43 B2 30 m x 30 m) $EAT B AR AR, 20 B A e (R % B 31 4>
SHEM-EMAARR, TR DR AES A 4 R (1) R H G KRR, (2) M S5 Mk B K
R AR, A TR P £ Q) Bt B BE S AR F R (BB S AEMHA<15%) PE
BB M (M AR BT 5 TR 15% ~ 50% ) FE R0 (B E R > 50%)7; () HE R R
(% JE B P b R B SR F st 28 ) KB (L8 K B0 T IR Al iR ) R A st (W b TEERFIAR LSS ) o
2.1.2 SEEE MKOGEEE 8 MEFEMSREH, WE 1951~1990 FHA FHRRE, TEEEY
¥R T B, 85t Kriging G, HE 31 S HVHERE,

2.1.3 HLSZFHE 2002 F4 D 0P FSHERLBN 1990 ~ 2000 F AR FA/EYFE LG FREE S
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BRRBGRFRN™ , B, ACRBRES A Y E RAMKB =2, 2003458 ~ 11 A, EKEE
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(1) Fity 2003 F£F, B EFBUIXEMHEFT T Xm0 Bl #, B bR 7 BURE 7 B 3 B 4T . 2003 4 8 :
H25-27 B BB LR (ERRBEY), PR, BB, 45 5 R FB LR R 3 R,
S BB I10A Im x Im BEX WM AR

(2) RH HEXR BB GRAET RSP T, US4 516 B S Sebe st , 8 B 10 4 2
mx 2mEEN MEFFARENEYRELYE .

(3) M BT EARBUATHHFPR S E, B3 KA BREAH PR KB K T 1 ', 7
HEXSMEE SN lmx 1mBF, 8 A 27 AT EAYBIEE, £ 11 HHWeh &S a, BER TR BR
MW ETE.

2.3 WEREAFIHE

WP ERACERAAEMHAERR, FEQHEBBOE P RESRRERR N RERE DR
FE, BERSHREREHNERE L EHRERIE(T, Total forage resources) ; Ko B 1 & H 4K (1] 51 #h #4 7f i
P4 T BB, W B AT AR5 A B BT U B SR B HE UR ( GP, Crrazing pasture resources) o & % K4 EE 4 7= 71
HEARXMT:
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Mo AR REMER, Y, 058 R FAYE.
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R TREWNEE. r BERSEKE(p) SWEE= W E MK EMILE, r= p/a32(432 FEP BRI E X
HIFRETRE), THE.
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AP, FRABRHABREREE k=1, 4, 1 KRER2RFZARIRFEZR AKX TIHERRCTRE);
AR K REDFEER; YV, 00 K RIEEYRBEREN &,

3

CS = DA, x Cy (3)
k=1

Ci = C, xa (4)

X, CS HIEMREF =& C, 0 K FHERSAT = 85 C, 4 1990 ~ 2000 &, K BAEYF =80, N K FF
EVMFERMBERH R XRER, R BREMZESHH 137,144 70 1. 11",

PG = Ap x Yo xr (5)
PL = A, x Y, xr (6)
P = PG + PL (7)

XA, PC AT EMM AR IRE ; PL ARG R, P AR TR AR TR 4, M
MWHIAR; Y, AN TR AR Y, W&, ,

GP = G+ FR+ P (8)

T = GP + CS (9)
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X, GP RABUBHEI; T A EHERR .
2.4 ETHRBEBMHEREAR)

AR 2002 SELH BT RE . HEBEME BN S EREFRE & & (RLC, Real livestock capacity) , LA 847 24
BARN, KBHAE, 4 5 BE H5 N ERMRBRIREFRA, BE | D FRMITR, R 2 5T W&
BRI L BR B R o BE R IRA S J) (Forage resources carrying capacity ) f2& 15 3 % 40 50 BT Y5 BT RE AR SR 0 4 B X
B UREEEARR. TELBRP, MEFRVHENTERSR 1.5 kg, B ER M B L 60%, G
FRUFETEREN912.5kga ',

ATEFUR, BABRBEEXRERMHE LSBT

W% IR A& B 1 ( GPC , Grazing Pasture Carrying Capacity) tl 5 L A 8, 77 ( GC, Grassland Carrying Capacity)
W& £ J1 ( PC, Plantation Carrying Capacity) Fi4¢ HERFE 7K 3, 7) ( FRC, Farmland Residual carrying Capacity) , B}

A GPC = GC + PC + FRC
PR T IR S A H S1 ( TC , Total carrying capacity ) €535 BUHBUFE I A& 71 ( GPC) F{EY RS #F AE J1 (CSC, Crop-

stalk Carrying Capacity) , Bl ; TC= GPC+ CSC

3 BRESH

3.1 HBUHHEETN

HEX, B EEE WA, BB AE MO ET AN B EHN 76.3% A PBU N 714 gm™, £
BB EHEL, EHRAEYCHEEET N | FARFR A, PRSI HE MESRAL TR, &R
WERMFEETHE 2 5kga ' HE BERHEEYS PEBAER EEEBAEBRAAGEFTENEY
EH45H 0.3 hn' ,0.5 hm® 1 1.3 hn o B AEREEMBG W ES, HAR N CEHRK, REORHEL.
EEMEIERERY HEFEAARARENEYRE. SEDRL, BUEFRDERENKEERR
WAL, RN33.0~53.3gm ’ BRAGHESZESEGHMN 62.1%, B L EMAAMBERK, Bk, X L%
Holk R BRI BTERE A AT Z A . B ARTE b7 R R REK £ M RIaS , B 0 X B E AT R T B o
WS 9. 1% (AR ERABTEREANKE~BES KT ERABH T EDEIIT 383.0gm?, &
Z OB FERBCHER AR S MM EREANS, BB T 8- AR F A A e e R R R R R R
RN RPEETEHREREAORS . AW, REBE DR HERREF.RABEMNA T YMMNFEF
Ml ERE.

®1 FAHRGREERSHHH
Table 1  Analysis of forage production of different grazing pasture

L 857 B LR HHE T I
Grazing pasture Dominant species Biomass (g m"*)  Percentage (%)
BERLER B FME HBTFF Leymus chinensis, Hemarthria 315.6 £ 044 75
Light degraded grassland altissima , Calamagrostis epigeios ’ ' ’
i . “F is i , i hirta, L.
i R E 4 B B B Chloris virgata, Arundinella hirta, L 1142577 16.2 2.1
Grassland Moderate degraded grassland chinensis
. , % C.ui , Kochia sieversiana , 76.3
BB 1L Severe degraded grassland REH ﬁft& T, MMFE C.virgaia, Kochia sieversiana 71.4+43.3
Suaeda corniculata 100

Y WEE ER¥ Digaria. sanguinalis , Setaria

FE X Corn . ) 33.0:9.0 68.3
viridis, €. virgata
Hu B ) O MR BB D. sanguinalis, S. viridis, 3372 11.3 5.4
*H roomeorn Panicum miliaceum var. ’ ’ 62.1
Farmland =) . ridi
T % Legume ?%fﬁgﬁ‘ﬁ%ﬁ D. samguinalis, . ridis 43.7+15.4 11.2
. tirgata
OE MR B8 D. senguinalis, S. viridis, 15.1
53.3£27.2
HE Others P. miliaceum var. 100
%T%w‘ Graseland under ERE MRE %8 C. vigata, S. viridis, L. chinensis  61.2%21.3 9.1
By plantation 100

Plantation B I Leaves of poplar — 321.8+90.0 92.3
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3.2 R R R AR R A R

FH MR M A B B M AR 62.1% 21,19 1 9.1% (32 1), 7% FI £ 24 0 0 %8 4 o
KE AR SENE, L HMARREERRER(B1,E2), EHESSHNIHAA—, > 102K £ #F 13
M41.9%) , EREM 0% U LM S EH 11 135.5%)  EBEENSHETAINAERKBGETE, REES
SHT SRR, REER>50%2K 5823 MN74.1%) , XS HEEBHHERBAUR;EE S H,KH
ERRDWIAETE 26% . AL THFMA L, BHREMEN, EE W oHLE B, HbEH <10% 5 i
SHIEF 24 MNE1.2),

CBy s
¥ Land-use types (%) Y 3P Forage resources (hm?)
BUNNES i
G P F o] 0 5 10 20 km

Bl KEEHEERSEAMBERE LFARR
. Fig.1 The spatial distribution patterns of forage resources and land use in Changling County

G ¥ Grassland, P $k#l Plantation, ¥ 5% B Farmland, 0 H ¥ Others

KEBE S EHERRSO MBS LA AB RS AR (E 1D, WAL, & 2 87 A MK
BRI GEMERA R G, R ETEHE S 8, B AR A, HEFHEN N <3 t ha MR, HE
HEABMIREE S RAERBER, THAMKERFHRER, WERBETE6~12thn *, FERK

VE VD4 #F B 38 I A i AL
H-BAWER, RAREMER L 1 BE R 30% L E il S 8E 11/, (8 2 5 BT 33t 00 H0E VI 16 5 4
40 ( A B Grassland
O #kHt Plantation 40 - A HHh Grassland

301 X #XH Farmland O M TR HY Grassland under plantation

g 30 - + W0 Leaves

g L [y x REARHE Farmland residval

= L g O {EYIFH Crop stalk

X £l

® 10} B
&

0
<10 20-29 40~-49 6069 80~89
FIH i Percentage (%) <10 20-29  40-49  60-69  80-89
B4t Percentage (%)

B2 KW R AR SRR
Fig.2 Frequency distribution of land-use percentage of farmland, B3 HERESHTER

" plantation, and grassland Fig.3 Frequency distribution of the forage resources
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EYEIR A BB o 23 N5 (77.4% ) B M B YR VR o HL B < 109, 00FT 3 ™ & B MU B A VR U BT o EL 91 >
0%, BBHE (S+2%5) BN 9%, SR, EBAEERSSBRERBEEN7.7% (B 3), #&
i 4B TR B A T R VR R, AR B B M P BRI A 31 NS E MR E R R B R <
10%, 4 52 B S MEREN1.8%, HBRRMEMEER, EINSEP(9%)HITKE >10% , 44528
BRI 7.1% 0 & FEERAT AL AP MR, SRR H A A REFRAE R, KERER
RES S BRI B < 10%, 29,5 BACE I 5.5% , (AEAETE 10 AEGRIE ) EBE 4 A%
(BRI, R0 200 % B & MR AT A 0 SRR, SR T X B I B B R R R L 7 M B A0l
REFRE TEEMAEA. RS RE RS TRANRE, 528 MR ERRN 78.3%, 5 22
ALE(T1.0%)HE >80% (B 3), BRKM EH A EREZ LN 7:2:1, (B8 = R M0 HE
VW AR AR A I 2 5, B YR U A B 40 0 14:0.9: 1, TR, M A B VT VR 45 B 3R 0 , A S B X B
A R B E A RN, T R SRR AR EEE.
3.3 HE B IR R A A

FTEORERERRBEO LM, B R RS A RES MR RN RS R
MEERY, WREETS, A RIEE 0 Mo KPR E AR, KRR AL B E
EF UM% 2 THFRER R R Y ME KOl & B R TR TR (B da). #—H 47 R, & M FF
0L 25 VR O G T B A R BEEG 16.6% (U 5 AN % (16.1% ) EL M FF SR HEAOMES 5 £ IR E R B
(9 30% B4 1. EH bR, R F 3 S HUBOS BT RE AR A M E I, A S SR R B 47.3%  TE S K %
(28 4~,90.3% ) , BUBH R MM I Y IR R RE TS L M AT B ML R B M R, AT, A KBBNE
Y, 2 MO R IE S AR R TR TR D R (S FE A T 7 6 0 0B B HE AT AN ) SR R A7 7 2 P TR
R (EREN), SHERBA 4SBT, EEREZFIMEL A T BB R FRAE, FYE
FFHE Al BIF= 6, o 2430 S A B VR 1Y 78.3% , #4000 AT EL M SE IR 4R BRI 2.4 5 (I 4b) ., X FIEMRSHF
B LATF S R B R 0 (LR, V5 R R O AT T ORI, M T AT R R A A
RIS, SR ARABREAR KSOER T EORTFRT USSR AN, BELMmE
YIRS T R U B BB T R BRI RS FF A 175,24 2 RO KB4 FE MR FF AR S B %6 A 3 T R
o AR LR [ P VMRS FR A6 AL 0 B VR TR B 1R K, BRLUE, A B8 B B YR R A0 0, I R AESE 2 L A 3
HR & PR IR, K B BB R A - R B M,
4 #i5itie
4.1 HUEEBAHT

SR SRR IT AT T 1 < RO (R 3 b AR T ) 7 47 1 0 440 25 U . 480 375 T o A2 24 1 8 ol
REMEE . 005 B 46 4 (5t A0 e 20 YR I AT 2 3R R O, 0T R R R B 4 A Ol Y R R
(9 50% . B FE MK E AL WAL T B, B R AR, RN TR, MAT4A R4 R B R
<1t hm~?, 254 FF BB 540 002 VR RO S AT B MOl B R 10 16.6% , S E A A HEREEWRER
W, 3 AR R AR O R A S B R A R AL, B RO R R, TN E
SBALEO TR B2 IR T4 R TR TE 3 R 1 S S TR (B M B MR L A P, AL EVR BRI A
FB L EA PETHEE S A AT BRI AN G —  FF ELPR AR B RO AR 00 T S UL A PR AL X4
WO BRI FIIR S S BB, B2, BRI R G (B AR AR ) T AR AR A TR R S A R
M 35 M o 2 AR DL 24 b R L T £ LA R AR B U U 3 B B Y R A OB O R AN T
#,
4.2 HEVESEIESE

ZEMBOT R A B X, 2 R LB B R B 0 R ORI R GO R A M R B LR AR
KB N T, DR A (R D), BB AR T 6% ~7% . U4 S~ 7 ABHEMEN T BE 13%
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~15% , REESE &M RS A F K PHEAMMNAENEE . ARERER RN, KBS EDHFFRD
HAZRM T mEA S REESLHE BTTHEERRAREGPEEREREARE. EURBHERRU
TRMEHNE A ESEA L 30% ~50% HEATE—BRATE 2% ~6% ", A B K AL, K
FERGARREFS G EFENHEE HAREMR, EERIYNFEHBRAE, A HHAKEE R
KU, B, SR A R, Y AL, AT R 2928 2 - 3a, M MR A RE KRB, Y
HE PO I 2 TR AR R B2, 23 TR R B R U S OB Xt R R M F R E RO R R

HEERE.

= pEO®x[]

28 6F Sheep unit {x 10%)
N
<

#kHi A& 42 5 Plantation carrying capacity A FHi##R 7 Grassland carrying capacity
R MM AR S Farmland residual carrying capacity

B R4 AE,F Grazing pasture carrying capacity (@ =0 + A+ X )

EREFT AR S Crop stalk cartying capacity

BB HFE AR S Total carrying capacity of forage resources (H = @ +O)

(% YL FE W R Real livestock capacity

0 | L 1 | 1 N N | P | A 11 | i | Y S N | L | N N |

1 3 5 7 9 11 13

17 19 21 23 25 27 29 31

54K Town

Mae KEESZSUERRREOIN

Fig.4  Analysis of carrying capacity of forage resources in villages of Changling County

4.3 YR RED

Fhh 5 Y BE AR 62.1% , 7E4 PR R
et = KB IEDRHX —RHERB=H, EDRE
FAAE DRI EE MR RERR, B R EREAE R
AESEEEMERE FEERS TR T E,
i HE Bl KBS R ERABHANE
HER MRS %S &, 253040 f R g
Je R EABHHEEARSE RN 12% .88 T
SAEARHELFENHEARTE(5.88%) (F

%2 IABASEENEFAIPL

Table 2 Comparison of nutrient component between corn stalk with L.

f14]

chinensis
B F 5 Nutrient component (% )
£ MR (%)
S" . TR  HEA BA%  Awimilation
pecies Dry Crude Coarse rate
matter protein fibred
¥¥ L. chinensis 90 5.88 32.0 52.0
FEXKHEHF Corn stalk 90 3.7 30.5 42.0
24 E X Com %0 .72 0.5 0.0

stalk ammonified

2)o BRI B 7 5 A R AR DR AT AR S — R R R W T, AT B B R K TR R T BE

1
I
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4.4 ANITEHEE

BARENARE BESERERHERLARNEERNRE BREZHABFRIUN LR, OF LR A TR
EATRMMASRS RAMBEORE, WEHE FTHEXRBRRES. AIOMER"EEE 60~170
thm 222 BB E R B 30 ~ 40 f5. A THE A B — 1R B TR 4b 24 3 K 4% BB 5 FR AR M B, B
EREERROL  BEBEBEREANARE(RERR), KA TEBHBRTEREIES, FEmHEP
MBI A=A F] RE .
4.5 BHLERER

LA, FERERAEENERLEZRERCEAHLTHATRENBTRLE B, FHERLEBERMN
BR:RBUATIHE RANE YBHESEHBERFEANEMMSETBOL. X7 S04 EBOL e
FPERJE, NEFR S FIRRE-SR-F 3 MBS ARG RSN EREEM E, AN T EH
HAE  RREABREHAIBEARATLEMHEREN AR, AEBHCERERER, F 5 2o f F & R
B
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