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HEEASRSYERE RS
HEE ZFHE

CHERZRAWRRS, LH, 100080) 5 &r2

N E SEUTEAERFLARZRESHBLMEE, FELA—XBHEFE, REZNERSE (AKX
&, HRk, PEE ETR MNEHSEAEANMBRENTE, HET s 4+EWRK (RBFH
WELEE) PRABRMEES S, HREH: (1) REEGHEMNEPRP) ¥ 1.1—2k)/m?,
IR EE AR (A 03 4—e 6kT/mY, (3 )HRAABEACIHMK—60%, LEHHP/CrH14Y
1%, ERMEP/A RioK—32% (DIERFBEABRTR(CIe.0—12 kd/m?, HBLES
EER0.21%—1.09%s BF0,21%—1 3R ERAAB RN AT MK, RNEONRRMEHER
HEBBRNES, KEBL,

EMM EE, £ERE, RHEE, BV,
R ——— R ——————

P

RN EAESEARELNEMHEZ—. EAIRFIEFER:EAX 27 8% & 18
o, EREBRSFHEREMNERANETHNTY, SHERNHET, ARNTANTESRE
B AR RA AR

BRI (Chorthippus dubiss Zub) ERELFEENSEE > —, ERREEN
BRHBBHEA M, HENMRAAERL Y, EEABHEROTRESRTRE. £
W TARGER 3 SRR E DR e MRS,
1 REHISHRAE
1.0 RBH A

RBAATEASEARIERESRLEMME, S TARGTBHRRNRBRNEEEDEK
HWPN (IEEE43°287—44°087, FR116°04°—117°057), % B 3 A LAREEBE BOEYHE
aEEH, DALBAfE R AR PR MR ER . }
1.1.1 #ER%E HUBHEXZERERIBEHSE (drtemisia frigida), BT XK
(A, commutata), BE(A. scoparia), RBAFEFRERWYEICLHE (Stire krylovii),
BETE(Cleistogens spuarrosa)®, BEEREILEEEERNER 4R, EYEE{T405
i, FERE 2 —10cm, EER20%—A0%EH. —BINYR¥ERE (Anewrolepidiam chin-
ense), L REF(Stipa grandis)BEELETRBAT &,
1.1.2 FE+FRAF+RERE IS H SRS (M RaEEEN, K50
SR, DIFE, KU, REKE(4gropyron micknoi) 1 4 B Hixd#, EEFEER
d4em, ERRES TR EE + LHFHE.
1.1.8 FE + AHFHE YABETRERARERTHRFREMHOEEEE. Ak
H805F, FRELEERY, HIANARHAF. BE(Keoleria cristata) VR E(Agropyron

* AN EHEREARS AL SRR HBRE,
*r JEEE, 1000, HRHFRKSELIRY,
FLF1004E 2 Qs A E, SBWT 1e0242105 5 B ir X,
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cristatum) S RAFMRE, FHATWERE ML, EERETRS0—60cm, HEXE BN
30%—40%, 19904Eik65%—70%. ‘
1.2 BIEEHE

PREXRMEEEREOGERIRONEE. HEE, PR, £ ATy R
B R B RR T EEN T .
1.2,1 SEFERE RETREHEVBSET R, Him® 0 ERRE B R + R
. EE KA KEBEEE AR 1k, ERI0HET NSRRIl K, G
21BE Ty . TR R R A I A BE AT 0% R N P A ], DB SRS ORI, HEBIA
HE. :
1.2.2 EHE 7F FMAABRORRERERE, ASAREUMERAR, KRER, ‘
ARETHASTRAES, ERE 60T, -1 ASETHTERS, SRTEHEATFRSS
R, 5 MERBEBCR R RFME RSB 3HT, RS REARDTF 200 %, -
1.2,8 gREME AH~SHSBRE N BAHRETNERERE aG, 8. FRENE
B REER RN R BN . mameem TTTIN e
1,2,4 FHAE RALHCO. SEMITRSEREERE" .
1.2.5 HERR AN AZEFELEMRICEMEMIREEE, AHF. BEHT
HA&RE(C,). ARFHE(F,). EREMZSREDHY,
1.2.8 RFETR(P)

£ BWiegert ' f i, RIERE, HitEARMT

P=S+Z{(N.-+N.-_,)!2}x(f,-fi-[) (1)

My N HETHREEUE, E, NERA O GEA R TS HE
i R BEERT A, SRR IGFR
WHEFB(PHOBSESNEYED, MEEFR(P)E SERPIEER SR
B, ABEESE, P.MP ABHHE.
2 BERSiie
2.1 HEKBMNGEREHAHHMERE
EHTERTTED, SFEASEYHEDELD RITAEYELRANGE, XRENEY
HEEEEASEBEEE#TNE. B1IE2RAWTHFLHHELERE.
MFE 1 LB R D, HTE(Y ,m@ S8 E(x,mg) WL A TR#BFHEE
Y =0,28+0,31x% (r=0,997, p<<0.01) )
F2RABREREHEMMERHEBEER, 5 REXBRKRE, REEHELS BE
MEEHTH, MEREER., P, BEHNUESERE-ABEERARE (P<0,05), AR
HEREAEPCESENHRERMELN, SEBLEANERTERNAEEETFSEENE
B, H3xBRERMEAERERESERN -,
2,2 HEpEMBHESSERRKEETE
F1R s FCRRESHEPREREATEDE, TIEBEFREYEREERFREEIRE S
O NRREERE, BEE,
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21 RENATRAE2WRR T EN TSR (mg/ind)
Table 1 Average body weight of Chorthippus dubius for each life stage

R fawm Nymph Ba Adult
Body weight 1 I | 1 | ¥ v s Q
RE
Fresh weight 2,05+0,28 |5.22X(G,80 (I5.024+0,38 (19,712 37 (47,194 4,2C B1,74+5,68 | 162,322 13,05
TE ;
Dry weight 1.1840,08 lt.stiu.zs 4,16 +£0.39 [§,01+1,02 (15,16+1,29 (20,84£1.92 ] 48,96 + 4,46

® 2 RENMEEEERESOEN LI/

Table 2 Menn coloric values of some ecological materials relative to Chorthippus dublus

HE i LSR# gen+ HM - 3§ LSRE R
Material caloric values o.05 0,0t Material caloric values  o0.05 0,01
46 A 5 . Ry L] 20,58 £0,07 ] JI
{Grasshopper materials 1st instar nymph
5w 22, 56%0.04 & A
sth. instar nymph bt L L .
g 22.2440.04 b Plants provided as food
Exzuvize =t L. 19,620,135 @ A
e 21,9440,168 © c Artemisia frigida
Femele adult (late) . , KEF 19.03%0.14 b
-3 2t,8740,00 dc DC |Stipa grandis
Male adult . 1e,90+0,08 <Cb C
B AR 21.8040.1c eocd ECD Aneurolepidium chinense
Female adult (early) WA E A B
i
Fe magléma!cfu?t):medium) 21.8920,20 fed  FCDE |y ocec afiar eating different food
=¥ 1 13,8410,18 a A
ath i::tsﬁ: nymph .2420.08 8 ¢ Artemisia frigida
rE 17,33%20,20 b B
ard ii:isia.f nymph 20.00t0,01 h H Aneurolepidium chinense
16,91 +0,18 ¢ C

. bk
20,770,690 i M |stipa grandis

e
znd lnstar nymph

*H. p. REARTI A168. 9 A26H, A ARK/ER,
» TRFBRERERER. -

AIGIE, BENBEREENE LR, MBE7 BI0ER4E, TEWEREEE8E
mlsE, HAMAES H14E 9 H22H,

REAR (W AR FRERSHE RSB RMRN AR, K2 83 mRREY
BEHBEENRATENBET T, TUBHATHRA, SNATLAKRERE S
7T ATHE S A TN HEF BRI,

2.3 BHLLHHBORERUZRESAE

EHRRpROEESRERENT ARE,

L ?
RERWC C=Z ZNii'Cri'Di (2)
il Fa1
n 7
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1 SHHENFREASEHEN ARG, SHROIERECHEYTED
1.AHEE 2 E2R+RA4F+ HERE 1, PR+ RHFRE
Fig.1 “Seasonal wvariations in number(z), biomess(d) and energy(c) of Chorthippus
dubius In three different plant communiities in 1880
1. Artemisia frigide 2. Aneurolepidium chinense+5Stipa grondis + Agropyron michnoi -
3, Aneurolepidium chinenses+ Stipa grandis

.3 H
HAHEDRB(D) DEZ ZNI'I-Dfx.DI' ' {4)
fw] X= '
FPRER) R=2.58x (3] IR Weel,ieD,) (5)

E=l §i=1
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http://www.cqvip.com

Prastgy ®

£ OO0 http://www.cqvip.com|

1347 HEES, ERASRERES QAHOMRSE 5

- d)
o
o

(] /m 2
t production of
papulation

& B

FoE

The pe

24/6 24/7 23/8 22/9 i5/10

H ¥ (day/month)
Date
Hz 2ANWREESLRRNIE~RNET S5
£ 5 18 TR I A 0 3y K
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Fig.2 BSeasonal variations in net production of Chorthippus dubius in three
different plant communities in 1890
The values are means of each time interval.
1. Artemisia frigida 2. Aneurolepidium chinense +Stipa grandis + Agropyron michnoi
8. Aneurolepidium chinenses Stipn grandis

RREERSEFENXRE, HREREMBEHEFTEGS.

D, Jg B X E AR R K B (d)

K BT EFEREERE (K=1—5%571—5 %8, K=69iEma,
K= 7R8EEN)

ir HEERE(FES)

2,58% Wightman FE ¥ '’

FEMEERRETMUASAC=P+R+FU £5: ', SRP L2 HEMNREE S
BEREGEHERAD I M8, BHERHELT—28HE., FRSNER, Y5 d 4,8
BAER, FABRPEBEH ", ATER CHNRNAETERES S HEWEN, HE
HIRE—ERLA~, FERNFEEREL: (DIHRAPEMEL RARKSTER C(CmmAE
MBEHEEEBEREERNRE, ASANESCH, (2)FNARBRESANERC, Bl
ERITHBRE.

FHELARESHERSAN 4 M8, SHE, HIPENEHES Wightman &%
REFMRESHEINERMETS 2N R R EEITH—RE:. FERIE, RELE
MERSERR TR BRBEAATFHOMRWINESHE, RRERNES,

M3 TR, FE+RAF+ REREPRERBEALS LRSS C. P, R,
FURBH(AE, #4375 & HYHEF 0 e B e AN mE, WSk
B, RBMEES THYFELRAHLUMESHE FLREA/CII8%—58%, 4AN
F(P/ON4%—18%, HRHF(P/ADI0%—32%, EXEHE RIS G EL%X 2R L
SUETMRSEE (HEPHELEYERER A HE,

LS ERROARFELB P AR A ROR BN AEE M, TUSH,
MESREMERK, WHEMEETREJRC)NE0,2J/m?a, KF448T/m2.alt!?,


http://www.cqvip.com

£ OO0 http://www.cqvip.com|

B £ 0k o B 133

23 IHENRETRARNOEREEREENE (KI/m?a, 24)

Table 3 Annual energy bodgets and ecogical efficiencyes(% ) of Chorithippus dubius
population in three different plant communitjes

9N AR £kt FRE HER FRXE HENX £ HWE
Plant communities Cch P R FU PsA A/C P/C
WEA frigide 10,18 1,87 3,98 4,31 31,97 67 .6 12,41
AR+ CHE+KE 13,78 1.88 4,66 7.13 28,66 47 97 14,22
A chinense + 8 grandis + A michnoi
FH k¥ A_chinense + 8 grandis 8,80 1.10 2,33 3,46 32,07 48,71 16,94

* A %1 The energy flow velues,
ALAHEILRE SR, HEMNMESEBW@P/COIMMIEE(S B—I18%), HRBERALRK

AR RAR R/ DDTESHECP/CORBEREREWRYR A3, ATaELHBEEE A
ELATERETRER A — T EA. S M E R, SBERE GERWTMESHES
Wiegert ©*7 3t ¢ $ah 88 i RO RH FU 45 RHE . v

8 B R R B AR B (o b ORI A R HFER R(C/pp.) BFUE R AEES RGP
M AMEESKE, MERNFEDMERERELERRE, EXMEREP. AR
FERFE—ME.2%—10% (F#52,23%) K5, AEFREPEL X%—2 %zhH, HRBEH
AEXRF PR BT HEE, TN, SR ATEYREFENRD S (PR
2.23%), WBARERIIERIE B F B B KRARHEF. X Q Hairston et al ' LIR
WiegerifiPelersen '’ 39, EF N 2B SR RS — MK BN HERERE
HFEME U, EESHTSABENERE,
2,4 BAEEAERED

BB RN, RAEEAYRAN L, AP SRR ITREARSNMEIRS. B
HEEE, BROBKEMEERA. Fit, SRMEx RN ST U R R
B 158 S Bp o B RERY IR A .

£ 4 FTRAHRETRASERBERXWMMA R (LI/m2-2)

Table 4 The herbage losses caused by Chorthippus dubtus in three
- different plant commuklities

HERE

Plant commulities

SM(Nymph)  (RsAdult)| g
1/1[0|8[7]| ¢ | @ |Totat

3 ] A, frigida 0,270 ,36/2,46(2,51(2.60) 8,80 [11,79 | 25,18
EH+AHFE +KE A chinense + 5, grandis + A, michnoi 0,3000,32|1.44/2,30[2_94/10,04 (12,65 { 20,05
2B k4t#E A.chinense+ S grandis 0,080,140,67(1,30/1.65| 3,26 | 8.96 | 13,82

o,

B R ERS AR, —RIRARS, HESTHEYRER (C),
“EAREEEAEERS, HESTREEBESREW), 3 MHEEBESPERMEERNE
BifikiF4, TLERSFRDEESBGE EESIBDOH—FHS (0,42%—2,96%, Ty
391,08%), EFINEDBRLAELSI SRR,

3 i

REU LUIREE., Ei12H W TeEEaAEEE3), HERDTER.

3.1 REGENEAHNE MR E S8 LR AE ] 0,21%—1,08%; 3450.21%—
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18 HBHEE. HEESRGRHEEREOEESDE 7
LB AHEE
EH 4 AT A chimense +5.p #adis EY
A.chinerse + S.gramdis + A ek A. frigida
m * EZESE BEYS i-l%
Fn_ oo bpn oo pom o0
| e 2435.53 584,35
T 1 T L4 . ¥ I y
00,58 |B#r poo 5 oz 08,85 | B#rpp RECE s ar.oq| B -0
® i 13,66 1 % < [Fa67 7 a0 | % % bassom gas 1%
] Y
¥ ' i 4 {
_onjrmmmn]  [mamclon] [oe[FRER WREC [0 |10y P Lmﬁtc Los
% 5o 1 I F 19,73 i * 5.0 1017
H | r——___i
L) ¥ ! T
oal| #mmrv|  |Egmaleo] | fox|lpmrn R o] | fou] TR | [ menalosy
Ll BEYT 343 | * AT 55| % Ll BT 586 %
] 1 :
i 1 f K
act| e | [Eege fo] || [oo]Pmer s=g P [o.08] | | foao]mmmn] | 2rme 0.171
Gl IR e | % % o5 | 37 % * 3 - T
g |0.85 — il D ol P
—— s = 471 ® —_ . R

S SHEMEESRARAHHNERD SR

Fig.s Energy dyunamics of Chosthippus dubius population in three difforent plant
comurunities in Ioner Mongolia grassiand in 19p0
= EEXRE EXR(EAEH wEoeE SR 1000 PR EE LB

1,93% BB BB vE th EX AT 447K,

3.2 PORERENER RPN, 1—2k]/m?, MER(R)HN2,3—4,7kI/m?, MEidrha
HIBB R (AR 3,4—6.6kI/m?, RIBEB(C)N6,9—13,8kI/m?, HAEANEN. ALK
FA/C=48%—58%, EAUEP/C=14%—18%, HEFHTP/A=30%—32%.

3.3 GEMEEMEMEA T-BRRNEE S F R RErT BY0,35%—2.56%,

3.4 WRFTREGHEHIBRENHNEERR, RITAN: EFF+ 4B+ kER
FTREIRMOERLBIDREBERER I ™E, FEE+ R FEE (ADEE,
TARBE RERR. HEBENWE £ EWE SR ERRANES, HE K,

5 F X B
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ENERGY DYNAMICS OF THE GRASSHOPPER(CHORTHIPPUS

DUBIUS ZUB) POPULATIONS IN THREE DIFFERENT ’

PLANT COMMUNITIES IN INNER MONGOLIAL g
GRASSLAND ECOSYSTEM

Qiu Xing-Hui Li Hong-Chang
(Institute of Zoology, Acodemia Sinica, Beijing, 100030}

Chorthippus dubius (Zub,) is a dominant species of grassshopper in nor-
thwestern pasture of China, The present paper deals with ihe energy flow
through the grasshopper populalions in three different plant communities
representing different degree of degradalion ir Inner Mongoliar grassland,
Results indicaled that the amount of energy consumed and assimilated from
the net production of aboveground vegetation was of the order of 0,21%-—
1.0%% consumed and 0,1%—0_59% assimilated, Additional ©,21%—1.93% of
this production were out and dropped by the grasshopper populations, App-
roximately 0,03%—0,06% of the energy of net aboveground primary produc-
tion were converted by the grasshopper populations into bodiv and were
available to higher trophic levlls,

By comparison, the grasshopper populaiion in the most degraded plant
community had the strongest grazing pressure on the pasiure, but the popu-
lation in restoralive plant community bhad the hightest net production. Similar
efficiercies were found among the Chorfhippas dubins populations in these
three different communities, i, e,, growth efficiency (P/A)Y, 30%-—32%,
ecological efficiency (P/C), 14%—18%, and assimilation efficiency (A/C?J,
489%-—58%.

- -y

Key words: grassland, eccosystem, Chorthippus dubins (Zub,), energy
dynamics,
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