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¥F 8 (Anemisia sacrorum Leded. ) 8% 7% 5% 7K 2L ( Agropyron cristatum (L. ) Gaertn) B 5 Sk B B K 8118 +« 5 5 B8 B F (Lespedeza
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Vegetation succession of arable old land after being abandoned in Loess Plateau hilly
region & ascertaining dominant native herbages in the process, analyzing their

chemical nutrient composition

TANG Long, LIANG Zong-Suo”™ , DU Feng, HAQ Wen-Fang  ( College of Life Science, Northwest Sic-Tech University of Agriculure and
Forestry s Institute Water and soil Conversation, Shanxi, Yangling, 712100, China) . Acta Fcologica Sinica ,2006,26(4) : 1165 ~ 1175,

Abstract; A 2-year experiment was carried out in the Loess Plateau to better understand vegetation succession of arable old land
after being abandoned in Loess hilly region. Based on 2 kinds of ways, one was quantitative classification using system clustering,
the other was abandoned year. Again with the overall understood of 25 sample plots research, the result showed that: from 1 to 6
years, annual weeds community —* annual weeds + tuft grass community —annual weeds + perennial herbage community or
rthizome grass —from 7 to 16 years, perennial herbage community —>perennial grass + undershrub community —from 17 to 42
years, rhizome tuft grass + undershrub community or undershrub + perennial grass community — undershrub community or

perennial grass + tuft grass community. The representative communities were: Artemisia scoparia Waldstet. et kit community or
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A. scoparia Waldstet. et kit +. Stipa bungeana Trin. community — A . scoparia Waldstet. et kit + Artemisia sacrorum Leded.
community (or Agropyron cristatum(L.)Gaertn community) — Artemisia sacrorum Leded. community — A . scarorum Ledeb. +
Lespedeza var . dahurica (Laxm.) Schindl community — Bothriochloa ischaemum (L.) Keng + Artemisia sacrorum Leded.
community Or Lespedeza var . dahurica (Laxm.)Schindl + Artemisia sacrorum Leded. community or Artemisia sacrorum Leded. +
Poa sphondylodes Trin. et Bge community.

In order to restore the degraded environment in the arid zone, it was important to know how to collocate kinds of pastures with
wild grasses. There is a new way: first, based on the result of the investigation into succession, all kinds of wild grasses were
arranged in order of their important values, 1 ~ 35th herbage was warranted that being able to yield more quantity production than
from 36 to the last grass according with the model of important value, this character was the most important not only for the
ecological benefit but also for the economic effectivenesss second, according as the result of palatability experiment, 23 kinds of
pastures were selected from the 1 ~ 35th grasses to be analyzed their chemical nutrient composition, then, they were graded
excellent, fine, good and inferior by the score that gained appraisal by chemical nutrient composition in accordance with the
pasture’ s quality standard; third, these kinds of pasture community’ s ecological benefit was analyzed, then, they were graded
excellent, fine, good and inferior too; ultimately, over efficacy of 23 kinds of herbage community was ascertained.

To summarize: 23 kinds of pastures were classified into 3 groups according to their site quality of locality in the community in
the succession process. One was constructive or dominant species in the period of succession process, but in the other times there
were not these herbages, such as Sophora vicifolia Hance, Phragmitas communis Trin; Two was subdominant or companion
species in the whole period of succession process, such as Gueldenstaedtia multiflora Bunge, Potentilla bifurca L.; Three was
those grasses that transform their site quality of locality in the community in the succession process from constructive or dominant
species into subdominant or companion species, or reverse, for example Lespedeza var. dahurica (Laxm.)Schindl, Bothriochloa
ischaemum (L. )Keng. Besides, chemical nutrient compositions of these pastures have shown much variation, so, we should be
attach importance to this phenomenon. When these conclusions being have applied, it appears important to repair vegetation based
on the community structure in the succession process of different abandoned lands, the different pastures that should have
overwhelming chemical nutrient composition will be selected from the grasses in the corresponding nature communities.

Key words: Loess Plateau; succession; native herbage plant; nutrient composition; effective coverage
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WIS, HP 1~ 19 SHMATEFS RPN 19 ~ 25 SREMA T 210, 1 F A 8 K m A 0K 4 H 8
( Robinia pseudoacia L.) #K; 1L T #4 0 3y 38 i B 43 5 4 : E 36°40.479,N109°13.071 1 E 36°41.064 ., N109°
14.034; B HE M+ (0 ~ 40em + /2 ) TR BA — B, M HUH 28 FHE KRB (CaCO,) & B H
S5 H7:1.270 ~ 1.440mg/kg., 61.050 ~ 59.950mg/kg. 0.045% ~ 0.072%.0.030% ~ 1.200% % 12.065% ~
14.125% . 37 2003.2004 4 7~ 9 Ai#4T, B A3 MABE N (Imx 1m) , £ REH 3L 18 MEF ,ITRAEET
HNEMEYER BE REMB EAWE,

X1 HHRR

Table 1 Distribution district of sample plot
FE M Sample plot 1 2 3 4 5 6 7 8 9 10 11 12 13
3 1 Aspect iz} 4] iz} R *H MW M *H H *¥H H #MH kM
B Slope(a/®) 17° 25° 30° 250 23° 3° 3° 10° 4 10° 50 17° 12°
Wik Altitude(m) 1190 1240 1250 1260 1280 1290 1290 1270 1190 1240 1190 124013 1270
EFF M Abandonment time(a) 5 8 12 17 7 4 30 25 14 3 3 4 20
H: 3 Sample plot 14 15 16 17 18 19 20 21 2 23 24 25
15 Aspect iz} FA W O¥W M FA $A B *mH K *¥m H
B Slope(a/®) 17° 4° 25° 5° 7 120 4 4 7° 10° 9° 13°
R Altitude(m) 1270 1280 1300 1300 1280 1150 1160 1240 1220 1205 1270 1210
R4 MR Abandonment time(a) 5 8 27 5 19 16 33 2 4 40 4 3

1.2.2 HERLERMTYN ERERZENERZ & DR 70880 10 E A% KR 7 35
R ATIE O T S5, B BA MR 7 B PR D TR R 4R, I R T R L b B B i AT Ak
FRAM,AHAIRER RERR.EE KL EFRIR L AS RN R & SRS % B
B KBRS 45 A B, G IRERE RS SRESR™ BRI

1.2.3 WERASYREN DB 2 SRR PE O ITH SRV ER, MEP TR EHREHTAS
BAETEH, TN A R B s A NS R i B R B A SR B L T s DR R B
T 388 B e ] 4 18 T 3t 7K - 5455 G 5L 20 3 B X R 0 5 00 e A K HE A F- 40 3 B HEAT L M M T B
BB S
1.2.4 SAWERBEEHERF KBS S5E S8 TR RN R REROTN, BT
1.2.5 BB BEEPHBAIRAAREE EEMS LAEYRES R, HHMEEHELER. ITEA
KRUTF .

ST EEAL = HIXT S + X AR + MR

L N EE Y EERENEYESI NS EMRNEE SEMAYESHETTENOEE .S
BERAEMEZMME S NE, DETERNSEENFIREAET &N & 18 M h &R \
X ER AT ZRE R R BB, EBRNT ARG LR AR KM IREE, DT
& BE10% YR SR, W RAFRT 13 YRR SR, B AL B% @M A ME RN, #
i JSRUAH [B], 4 B BETR AT AL BB b U — 28, R I K T I B W R IR A B B E T RN HRAM L
X EEE, :
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A, i=1,2, , PH¥;j=1,2, N EFH,

WEAERSENFALAR V= HEE < A% < HEBH x TRARHY x 55 x B R

MEESEENRALN E=0.50x k¥R AR +0.50x AUFZEIR

HPRmm et ogBEssh P .2 ARESHKKR A543 R 2,

BRI B P B & SASS.1 BB B R 4™ EXCEL RS H {4 MATLABG.5.1 fEE R4,
2 GRS5HW
2.1 HWEF5

AERY,FHEALT 40 EANFEERBE BELBUNERMACRENBEAE MR ERS/DER
BEL LAY 67 #, X HE T & F (Leguminosae ) . K 4% £ ( Gramineae ) . 35 #} ( Compositae ) . F F& B}
(Rosaceae) Y 5 2 HF MM 60.0% A b, AKX 4 BV AR R R BREEIB PHEMAEX™  BEK
MEEYRRPMAEE WA SRS ATERLTE Trb s XRBREENER -8,
2.1.1 PDBRERNSEENTI R 1IAJSHUTHASELE RIELERXBREETH 25 MEHEY
BEGMET NI DRE, - LA BTERR Sa KUTHH, HPEER 1 FEEYMRER, WEEE
( Artemisia scoparia Waldstet. et kit) . %] B B ( Setaria viridis (L.) Beauv.) JEL 2 3 (Sonchus arvensis L.) B X
( Sonchus oleraceus L.)% , W E=fp J $ JL3¥ ( Cephalanoplos Segetum (Bunge) Kitam) , —. %) % B 3¢ ( Potentilla bifurca
L.) 113 3 ( Ixeris chinensis (Thunb. ) Nakai) . F &7 ( Convolvulus arvensis L.) .T H 2= ( Dracocephalum moldavica
L.) \FI/R 3 49 & ¥ ( Heteropappusaltaicus (Wild.) Novopokr) 5§, & Bt . ¥ 4 M ¥4 & % ( Phragmitas communis
Trin. ) . X5 # & ( Scorzonera divaricata Turcz.) . B BK # ( Ephedra sinica Stapf) . # K &k 4% % ( Clematics fruuticosa
Turcz. ) LI BF B & ( Vicia amoena Fisch. ) Fl AR #4 @, ( Cynoglossum divaricatum Steph) % . % B HE WK 4
MMEL, BEEAHEYARMLE, 2 MM TF Y EEYER N 110.75FWe/m' . HLEFEHP T HTA/NE 1,
6.10,12.14 .17 .21 .22 24 SHM 28, F B4 MBEE HGEMEE TR, 11.25 S A7 —%K,11 SHEH#
HIEEE + MREBTE, 25 S NI E (Artemisia sacrorum Leded.) + FERE X EHTERAMHEEYD S
B, BHEH RARERK, F2HKRER 6~ 16ai:2,3,5.9.15.19 5, FHEN EE NI 6 4,1 FEHEY
BER L, BEEEY TR SRR BRI LAY RN, FHEYR XS 115.46FWg/m® , B T {5 0 Fh
AT ZEH (Artemisia giraldii Pamp .) .3k % B # B F ( Lespedeza var. dahurica (Laxm.) Schindl) . B 3 &
(Bothriochléa ischaemum (L.) Keng), IR & b K B /R R M AE . B B ( Pennisetum flaccidum Griseb.) |, ¢ [T 4%
( Gueldenstaedtia multiflora Bunge) . B M- 2K [1 4% ( Gueldenstaedtia stenophylla Bunge) WL 75 38 | — 8 8 S ( Oxytropis
bicolor Bunge .) .| FEPE ¥ . F = 3 F B ( Kengia songorica (Roshev.) Ohwi) JJ& 5 5 B4 K ( Poa sphondylodes Trin.
et Bge) FI4E I 1 B ( Cleistogenes chinessis (Maxim.) Keng) %5, ¥ 4= #8544 #5 E ( Rubia cordifolia L.) .18 ¥ I 2~
( Rhaponticum uniflorum (L.) DC.) K\ 3§ ( Saussurea japonica (Thunb.) DC.) ff & ( Incarvillea sinensis Lam. ) Fll
& Bz i ( Cynanchum auriculatum Royle ex Wight) %, BERBUFELITE + EERBE AL BEHET + B E
BE .S BEHET + KTEE (Stipe bungeana Trin . ) BE7% 7K B (Agropyron cristatum (L. ) Gaertn ) BEEFI B £ 5 +
BE BB THE. 83 KB 17 ~ 40a FEML, S AT AP FEHL 4.7.8,13.16 52—, i, Y fp 4 R
FREHRE L, FTERSSGEARTHE OFERE Z9BEAR T+ BN ERE SESHHEF+OXE
WEMOFEE + RS BRAKTHE, THH EAEWE N 241.01FWg/m® ;20,23 5 H—3, B T4 T RS A A,
RABRFTEE + B J 5 ROOR B AN SE W B VR O 3, 23t AR 8 295.28FWe/m'
2.1.2 RERESNEUNSFELEFF] MNE 1 TUHBHHREREFFTUTEENENER . BRER
A 5a BRUATF B 1.6.10,12,14.17.21.22.24 SR 11 SRR, HEEH RMEEY R 1 FLEEVETE K
RE F/RBERGEL, HE 11 SHTERE BRea KL, 2.3.4.6.5.6.8,9.13,15.16.18.19.23 S/ 20 &
R —2% BHEFEMAZEELEYETE OXE EENRLERAK T, 34 X405 2 K5 R H#E
T SM20 SHEMDAH—3,20 B THT , BEMAKTEME R LRAR, FHATHELMH UK F
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22 EREHEDHEEN
Table 2 The importance value of the plant species in the all sites

B ¥ {E Important value
#F 4R Abandopment time(a)

Y Species
<5 6~16 17 ~ 42
1.6.10,12.14.17,21,22.24 11,25 2.3.5.9.15.19  4.7.8,13,16 20.23 !
) SR A AL Heteropappus altaicus (Wild) Novopokr 4,67 7.13 3.18 2.23 1.25
LW Artemisia argyi Level . et Vant 0.95 — 1.17 — 0.49
FIBL Pennisetum flaccidum Griseh. 1.63 1.12 3.47 1.31 3.17
B3k # Pulsatilla chinensis (Bge.) Regel - — — — 0.13 0
B3 & Bothriochloa ischaemum (1., ) Keng 0.527 0.20 6.63 17.60 —
WKE Agropyron eristatum (1. ) Gaerin 2.20 2.26 16.30 2.55 0.22
T H Xanthium sibiricum Parin. 0.24 0.30 — — —
BRRE Ephedra sinica Stapf 1.66 — o052 — 0.98
HABREE Astragalus melilotoides Pall. 0.14 1.07 1.43 1.66 5.40
BB HE Scorzonera divaricata Turez. 1,05 — — — —
¥ 8 Stipa bungeana Trin. 4.35 1.65 8.93 7.35 — :
W EHEMWM R Calystegia hederacea Wall 0.28 — — — 0.09 :
FIILE Cephalanoplos Segetum (Bunge) Kitam 3.31 0.35 1.48 0.73 —
B W Artemisia annua L. 2.17 1.02 — — —
sjfhid?ﬁﬁ% Lespedeza var. dahurica. ( Laxm. ) 3.37 1.54 15.35 36.49 8.83
KRR Cynoglossum divaricatum Steph 0.09 0.08 — - —
K& ¥ Stipa grandis P. Smim, 0.06 — — — 2.26
Hi# Euphorbia humifusa Willd. 0.49 1.05 0.03 — —
J5 MM Androsace umbellata (Lour.) Merr. 0.07 — — — —
FE M E Roegneria kamoji Ohwi - - — - 2.81
T I BB H Potensilla bifurea L. 1.84 1.89 1.23 0.40 0.81
TR E Oxyiropis bicolor Bunge. 0.40 — 1.40 1.84 0.13
¥ Cynanchum auriculatum Royle ex Wight 0.13 — — — —
P&t B4 Thermopsis lanceolata R.Br. - — 0.15 0.43 —
WA Taraxacum mongolicum Hand .-Mazz. 0.89 0.22 0.16 0.27 —
WA Rhaponticum uniflorum (L.) DC. 1.50 0.34 0.30 0.27 — ‘
Pt K 4% Gueldenstaediia stenophylla Bunge 0.57 1.00 0.46 0.16 ;A
P& Rubia cordifolia L. - 0.17 — - 3.92 j
W Argiophyllum arenarium Bich. 0.62 0.68 0.37 — 0.41 :
WS Iveris chinensis (Thunb. ) Nakai 2.12 2,31 2.15 2.11 0.48
\EF B S Vicia amoena Fisch. 1.43 — 0.06 - 3.06
8- & Artemisia sacrorum Leded. 2.98 20.18 10.30 7.85 17.09
T8 T E Kengia songorica (Roshev,) Ohwi 0.42 1,03 1.10 1.56 —
N T R Polygala tenuifolia Wild — 0.09 0.32 1.00 2,02 ‘
%W 2 Dracocephalum moldavica L. 0.85 — 0.21 0.25 —
¥4 8 Scorzonera ruprechtiana Lipsch et Krasch — 0.05 — — 0.15 i
FHEW R Potentilla discolor Bunge 0.11 — - 0.26 0.89
REH Saussurea japonica (Thunb.) DC. 0.07 1.00 1.21 0.09 -
¥R B Setaria viridis (L.) Beauv. 1.14 3.41 0.70 0.18 0.82 }
¥ F W Cynodon dactylon(L.) Pars. — — - 0.15 4.43 3
B AKX HE Clematics fruuticosa Turez. 1,11 — 0.52 — — ’
LB B Taraxacum sinicum Kitag. 0.91 - - — - ‘
T B Cleistogenes chinessis(Maxim) Keng 0.93 0.46 1.43 1.55 0.57 |
HAEBAAR Melilotus . officinalis (L.) Ders — 0.31 0.05 — -
HAHE Artemisia annual L., 0.12 — - — 0.29
#% Scutellaria baicalensis Georgi — — 0.09 0.21
KB Leontopodium leontopodivides (Willd. ) Beauv - - - 0.16 0.28
3% 6% 3 & Astragalus kifonsanicus Ulbr. — — — 0.27 —
% Arsemisio giraldii Pamp. 1.49 14.47 8.24 3,20 12.80

W Incarvillea sinensis Lam., 0.57 0.55 0.07 — 0.29
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BB Sonchus arvensis 1. 3.41 — 0.92 — —
K4l Peripicca sepium Bunge. — 1.69 0.50 — -
MR Sonchus oleraceus L. 2.11 — — — e
HEEH Iveris denticulate (Houtt. ) Stobb 0.31 1.59 0.98 0.28 —
WF M Sophora vicifolia Hance — - - 0.54 —
EBME Geranium wilfordii Maxim. 0.41 0.26 0.07 — —
# % Phragmitas communis Trin, — 12.59 0.78 — —
Xk 048 Gueldenstaedtia multiflora Bunge 0.58 0.94 0.76 0.50 0.58
M HELE Convolvulus arvensis L. 0.79 0.38 — — o
BFERE Linum stelleroides Planch 0.07 — 0.63 0.54 0.22
RO H Patrinia heterophylla Bunge 0.81 0.13 0.07 — —
B W% Artemisia capillaris Thunb. 0.43 0.39 - — —
BB MK Poa sphondylodes Trin. et Bge 0.53 0.52 1.74 0.42 15.54
¥ EH Salsola collina Pall, 0.51 — — - —
BEW Artemisia scoparic Waldstet. et kit 41.72 9.40 4.73 1.79 0.18
%1EM T Viola philippica Cav. ssp munda W. Beck 0.06 — 0.18 0.37 0.25
/B Eragrostis pilosa (L.) Beauv. 0.08 0.05 — - -
(Stipa grandis P. Smimn.). K K B ( Anemone tomentosa g
(Maxim.) Pé&i) J2F #R ( Cynodon dactylon(L.) Pars.)%, "
1 ERBIENHEEHE FALRIAERML. £ 4 gg
AR b S KM RIALEREN 2.3 S HEM 40— T
¥ HF 2 F 3 NIKERE, BIS,6 BMUAERNY: E
::I————'_
OREH 11417 21: 28 + BFEERTLHE . O 1‘3 .
12,2224 B EEHEOfFEH 10.25: 8 EH + B¢ 2
HIFEARTRBEE O 11.5F + BRI EBE; 2%
OFEHL 2 3. VKB E ;O 6. 35T H + KEEE, }g I
DREHL 4.9, 1518 B AT + BERFIOL L BT "
20 1 T T 1 )
+ BB O 23.F BB Ok 5.8.16, 0 0.14 028 042 058 070
13: KL EEET + NMERBEBE O 7,19 H¥EHE Bray-curits 2 # R 3 Distance coefficient
RAFXE+ RS EHAEFHE BEIEHE + R Bl BERREERERY
%@*ﬁ% . ﬁéiﬂ 20, Fig.1 The system clustering of communities cuccession of arable old land
TERBERTERLEERERLUSEEN R, AEWHHELRBEE B, 1 ~6a: 1 FAERLHEHE
> FAERER + MERERE - FARELR + BFLATAHE (BB EREHN) 7~ 16a: BEEFEER
BN>BEAREER + /NERBEN 17 ~2a: BENERRKRE + /MNERBHERDMER + BFEEERBRE /D
BABRBRBFEES + NMERFEHE REMBRBERKAAIBEERZE BEE + KEEHE - BEE + &
HEBERAERE-SHEHE -BAE + PR FRE-AXE+ RSB FHERSS BN
BF + B EHEBTES + EHRABRREE.
2.2 EESETIES LHEEN
221 HESBTEESLIHENHE MHEIE KEAXWEEEITELARNHEWHLR 35 MNEY
MNEYR EEFERYERLHEAIPRAMYHMERELRE, M- 2ARURERNFERNERLT
W, EHEME, Z2E0MELRMET TR LUTWE SR HE 402 F ( Polygala tenuifolia Wild) . & &
( Artemisia annual L.) EERRE 38 (Artemisia argyi Level . et Vant) ABMIRSE JKEH M KOR BEESEY
AOHRM 2MBESAIR: TR, FAFELE ZEAHE "R ROR AL EHMEF KEE KE. M
REMEL MRE —HEEX, HAN PR,
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2.2.2 HERBTPTFES IHRENLFESEEREF MNR2UHHEAEZERSZRENEE, HHL
BmMEs A—BFRA2LEARDHELRTEARTE&. AN ENDEFRYSE HIEBW 7.74% (%8) ~
1.03% (R A2 7.51 485, TALE T4 45 3. 77T(CEEH) ~ 0.09mg/ke (358 ) , £ 5T 1% 41.89 f5, ML
BT, Rl — Y& 55 B4 H A4, LS PE 2 B8 B 0 R 2F H ( Sophora viciifolia Hance) Nl : RE HEE 3
BOoSREEEY, BEBENSRE TS LAY, WEFES BB/ ILER S (2.02mg/kg) #iL 5 5 H H
YR CREE S SR 0.55~1.20mg/kg) . R THEALIRMBEGHNIR S, SHKNEEENNTAE
FEBRELENEREXREE,

KB AT EPHESHEFEARN B HRERREFERLR 2EE -5 3 MBEHFR 1~13, 84
AR AR, BE SEI R 54, A8 E1~3, B TEM; 2% . B8 =24, HL 4 ~8 Z N, XK
AR 3R ER 3R ER 4R R AR B R 8, R 9~ 11 ZH LA MR EHHETASR,

26
HERESHE™,
®3 HRAEERSSHBITHSN
Table 3 Chemical nutrient composition&general comment of herbages
Py EEMH P a] HES M5 AR by il 3] W v R
Species Important  Sampling Crude protein Crude fiber Crude fat Coarse ash  Calcium  Phosphorus Estimate Collat
P value period (DM %) (DM %) (DM%) (DM %) (mgkg) (mg/kg) \ oate
KGR T Lespedeza var.
urica ( Lo . ) Sehindl 68.58 BRI 15.86 30.11 2.51 8,17 1.15 0.09 36 5
Artomisi.
BRFF T Ariemisia sacrorum 58.40 B 13.71 31.08 4.69 9.77 0.40 1.64 2 6
Leded.
R Artemisia giraldii Pamp, 40,20 B 11.57 25,68 7.74 6.71 0.09 0.91 36 5
B & Bothriochloa ischaemum | o ®AE 7.86 2.5 3.13 6.04 0.46 0.7 3 6
(L.)Keng
gi""gr"w"” eristaum (L) 55 o B 6.22 34,28 2.84 12.09 1.71 0.73 12 10
Kt # Stipa bungeana Trin, 23.28 Bt 7.21 31,50 3.41 6.54 1.82 0.05 12 10
B :
iﬁﬁ?ﬁ Poa sphondylodes ¢ o HEe 8.67 32.97 3.01 8.74 0.17 0.14 4 13
Trin. et Bge
H
FIRAEMIEAE Heteropappus 18.46 B 10.66 31.08 3.27 9.45 1.65 0.32 48 4
altaicus (Wlld)Novopokr
P ¥ Phragmitas communis Trin.  13.37 B 7.30 33.24 4.58 13.42 3.4 0.21 18 9
?Ebpe”me’“mﬂacc‘d“” 10.70 Bk 9.9] 35.44 4.76 11.12 0.82 0.21 6 12
T1S€0 . .
EARBREE Astragalus
) . ) ) . : ) 1.27 72
i Pl 9.70 B 23.34 32.67 2.74 5.2 0.50 2
fﬁﬁ Setaria viridis (L.) 6.25 R 8.30 37.58 1.18 12.97 0.76 0.57 4 13
auy .
Z3|#EBE Potentilla bifurca L. 6.17 Bt 10.31 31.08 2.59 6.08 4.78 0.07 48 4
RULSE Cephalanoplos Segetum ¢ o7 %3 4.81 2.49 4.12 9.61 0.10 2.02 7 7
(Bunge) Kitam
Hape ; inessis
H%‘?E Cleistogenes chinessis — o, e 10.74 42.51 2.65 7.37 0.57 0.64 18 5
(Maxim) Keng
f"ﬂﬂ Comodon dactylon (1) o Bt 6.91 30.67 1.03 15.09 0.93 0.52 8 1
ars.
W EPH T Vicia amoena Fisch. 4,55 BRIk 9.54 28.73 5.09 10.14 0.48 1.04 54 3
EEJATH Kengia songorica ) B 12.96 35.61 5.28 7.16 1.01 0.62 36 5
(Roshev,) Ohwi
— B Oxytropis bicolor 3.77 BT 15.86 30.11 2.5 8.17 1.15 0.09 24 8
Bunge .
;’fnﬁ Cueldenstacdiia multiflora 5 4 B 16.26 29.12 3.5 11.74 0.32 0.94 2% 8
unge
o . .
gﬁ% bxeris denticulate(Houtt.) 5 | ¢ H 7.64 16.03 6.6 21.36 3.7 0.19 7 7
0
RF R Sophora viciifolia Hance  2.76 Bt 17.87 27.31 2.8 6.54 1.21 0.55 108 1
K4t Stipa grandis P. Smirn.  2.32 BT 8.42 34,18 2.6 4.56 0.22 0.05 4 13

* 401 A 5 111 B 5, FF 265 T Palatability is excellent or fine in the vegetative period, deteriorating with blossoming

i

S ——
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2,23 FESBFIES LHBEMNASESE TN AMRNUREEHANEEENEN SEHRSE
2000 FRHMBRBAEMNE AAERAEK 4, EONMABN: BABERRERMERN 23 4% K E <5° K&
A 30min HBRSKERENRB <S WAGTREKEHE BB EE ,Hﬁﬁiﬂlﬁt?*ﬁﬁﬂ&iﬁﬂiﬁ%
DHEIHBERTESE ANBREFAN 200 KEHE  TUSEWANREWRHA LBEET L
R AT EERNEFRRE ;BB E LD BRI B nT LI IE BB B 4R £ K L, 5 ) LR B
% ,35 % 0¥ K 36 B B 2 T LAE < 20° B9 S K B K 30min T3R5 K BETT B AR < 10 IR T RIFFAK L5
HERTZERFEHBE K LRRENHBRR, KIS BG4 K7 30° M EB Tk B A4S 10a —8
BIRW (KEKX 30min MBSKEHENRH 70 WFERWNER  BZE=71.1%, MHERRHELEH
BFHEEWNRNARKEBINGEE &L SBER, AT LMRIE 35°H) 3 #h 72 B K 30min MRS K EWEH
FeBUN 120 IR T /K LARFER, BIATHEILE 200 —HE R W
B4 PHBFLESHRBIFRTS
Table 4 Ecological benefit of 23 kinds of herbage community

HEAF Collate Y& Species

$AT M Artemisia sacrorum Leded. , 3B Pennisetum flaccidum Griseb. , ZF5|ZEB X Potentilla bifurea L., 3 ¥ Bothriochloa ischaemum
(L.)Keng, ¥ % Phragmitas communis Trin. , 38 % ) Sophora viciifolia Hance, 2% Artemisia giraldii Pamp., Kt ¥ Stipa grandis P.
Smirn. ,i5 5 B3 HE T Lespedeza var. dahurica (Laxm.)Schindl

% HABIRE L Astragalus melilotoides Pall. , KT H Stipa bungeana Trin. , 8B F B Cleistogenes chinessis (Maxim) , ¥ 2% Setaria viridis
Better (L.) Beauv., KT PAF B Kengia songorica (Roshev.) Ohwi, 124 Cynodon dactylon(L.) Pars.

Gl 3

Best

W& ZHM S Osytropis bicolor Bunge., % 3 3¢ Ineris denticulate (Houtt.) Stobb, i i 7 #4 FR Poa sphondylodes Trin. et Bge, | JL 3
Good Cephalanoplos Segetum (Bunge) Kitam
$%

Worst KO 4§ Gueldenstaedtia multifiora Bunge, II¥F B T Vicia amoena Fisch., KE Agropyron cristatum (L. ) Gaertn

2.2.4 HELABRPFES LHENGSEN S HHENMFRIRESBBENNER(F4RE
5),ZR8K. MILHFHE N KEEFRBAMEENFE MKRBKLERFREEEECHESE, Bk, REL
BEF(BRBAD) RESOKLRIFREFRAT2mAEEHRERH K,

HREELGZEGWHN L. BHEES I HENS TSI SHFERILE S, 23 FHHREHIF N 1~ 8, BT
RS54 KE FE QWS =445 HB4E 1 -3, HPOR 28 RAR | 7 358 2 # HEAR 1 /2%,
BT =3.65, B3 ~S2ZH, HPREART7H . SR 1 H, WS BIEIE=3.35, %6, AP gR 2/ %
M3 HANS EHE, RS 8 <3.10,

25 PENERAUBESHREE
Table 5 Over efficacy of 23 kinds of herbage communit

&iFE HF

General comment  Collate YR Species

5.00 1 R T R Sophora viciifolia Hance

4.55 2 B WK T Lespedeza var. dahuriea(Laxm. )Schindl, Z 5|3 B3 Potentilla bifurca L., 38 Artemisia giraldii Pamp. ,
' ¥ B Bothriochloa ischaemum (L. )Keng, ¥ #F# Artemisia sacrorum Leded.

4.45 3 BEARBIREK Astragalus melilotoides Pall

4.10 4 B% Phragmitas communis Trin. 48B3 F B Cleistogenes chinessis ( Maxim) Keng, B & F B Kengia songorica (Roshev.)
’ Ohwi

4.00 5 HE Pennisetum flaccidum Griseb. , K& 3% Stipa grandis P.Smim. , 755 Stipa bungeana Trin. , ¥ 718 Cynodon dactylon

3.65 (L.) Pars

3.55 6 BT Oxyrropis bicolor Bunge. , % ¥ 3 Ireris denticulate (Houtt.) Stobb, M /% % ¥ i 7 Heteropappus altaicus (Wild)

3.45 Novopokr, #J L3 Cephalanoplos Segetum (Bunge) Kitam, (LI EFBL . Vicia amoena Fisch

3.35 7 WRY Setaria viridis (L.) Beauv

3.10 X 0485 Gueldenstaedsi ltiflora Bunge

2.90

2.55 g WE R R Poa sphondylodes Trin. et Bge

2. 45 VKB Agropyron cristatum (L. ) Gaertn
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30 AXRAMRAM T EIBERBRATRERE(~ ) HENESEERIT, XRH TEHSIPRE
ARFERRTFHOEABRAEN, TEHREE (6a Ll B AEENRE TEHTFREEREEARNE
BHIR AR IR, BEO AT BT HER FA Y W, 3 B2 A MBEE RN RSN, %
B REE MR K S R EEEEN A RAR ERN A NEE SR
BRI RN ERTAARE™ . ke 15 FF BAEREE, Bin L2 A RS EE BN, BIEFR
B 6o, EEBFUMNE + EEHE, MATSHBEZNFEERAN TR TEHREARESE
HEEHESNHEEREE LY,

3.2 EMMESBERENAS SFRMLRRBEFTE EFEK, BELLERASEREAFR, HHK
Bl — SR B R LR AR ATRASERKBANAFTEYBFEEBAD T 0RAUGE
THARPBERERMNTIEBRB LKA L EBELERTEY S ANEMHARHABELR, S2W
FIASR ERBAR RER A BREEESREENRE™ . BAERA, KIS R R RO
B, FfEEN EH AR EFENARBRET MR BEEEN NS X TEARBEHE
MR ALES RN GEA RSN TR, B, iR AR EREETEBMEFA—SR
HEWBREE IR WML FA R SRR AN TE S EENEE WEERN 5 THE
PRESERNASHRABLIRFEEA L AHARRE, BLOKEREERNENRIEAMEEFEER
X, HEALHWER,

FXRBHBEL RPN ERHEYBEERDOHRE SR, NHEE BT 35 Az o9 Z R o ik B 1 5 57T
FUTHABIRIEONAS L EM, TR FEMNEN, TUARMA AR LB ERBHRE AP
BEWAR, QF X RANEREHEAXERHERINENY I EREPESENR AT NR TFE
AT, 7EMCER B, 258 ORI R KR A 5B 0 23 R0 7 B8 5% 10 0 U5 A0 38 BF 5 00018 oL 06
MES-BLATARERELEHE R TS 23 FRESTRSERS T, RERELERSTBERESD
T REWHIT I — B T RERE K LRI B A URATN S R IRE . FTE THRIEELS
BFEES LHBEWESRE  RRTHAGERWSEE, NTTRT A EMBHE 6 MR & BEEE B
R TIER AR

FXHRKBARERNARBEXEMAEBMEST DA RSB AEM SRR, LR 6, MHERET £, 4
BEAENERTA., BAMB. 3 HBEFA SN IR —~RARNERAFEELIR, DEE - RIENBHEN
PSR AER, BN R R - EERRFEE IR, BN SR U T AR R EE A MR,
Blan: K48 I ERR B3I R NAFHEELRE M EEENATMATAGENRETHERSE, Sim
B RARBEACREMS EEAAR, AR, AN S ERET AXE. AN, ERRENERLS
ERIKERFBEHERDREE  EEA R T LUE W A 7835 B3 1L b i R R B BRI X, 0 22 0 288 3

6 TERTHEEMNER
Table 6 Herbage collocation on kinds of arable old land

B ER HE
Period of arable old land Kind of herbage
TR Potentilla bifurca L., B Iveris denticulate (Houtt. ) Stobb, | JL3E Cephalanoplos Segetum (Bunge) Kitam, 5 ¥
Phragmitas communis Trin. , | BFBIE Vicia amoena Fisch.
kG BB T Lespedeza var. dahurica (Laxm.)Schindl, % 8 7 8 Cleistogenes chinessis ( Maxim ) Keng, Z B & Ouxytropis
7~17a bicolor Bunge. , LIS T % Kengia songorica (Roshev.) Ohwi, B 3 3 Bothriochioa ischaemum (L. ) Keng, P /R 6 1 4 7€
Heteropappus altaicus ( Wild) Novopokr, B AR $8:R 8 5 Astragalus melilotoides Pall.
KEE Sipa bungeana Trin. , 7K E Agropyron cristatum (L. ) Gaertn, 35 & B# B F Lespedesa var. dahurica (Laxm . ) Schindl, B
¥ ¥ Bothriochloa ischaemum (L. )Keng

33~ 40a MF R Sophora vicifolia Hance

1~6a

17 ~ 35a
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WP B ERRITRIRAS T E R AR WS B LR R, 87 = 25° B3 0L LAK 4R 57 88 71 3B
BERE; TSN UAERRORENE, UENEREEFRMASEESR A NUAEHRL I EFRRE
FERBOZBREERBBA . KSR TER, NERRFERER S LEE T RESHNERE, 7
REIEMXNKARBERFEREHRIAFRGRERTER, HE£E 2% HLEQRRRRFAG UL
1 B RERE SRS 4 MBYCHEARNR SRR ER, BN E R KRN E RERD |
AR _
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