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Abstract: The K value of negative binomial distribution less affected by density was chosen to describe the spatial
and temporal patterns of the natural population of Cicadulina bipunctella (Mats) at three elevations. Spatial distribution
information of the population showed either clumped (aggregated) or uniform patterns during the period of maize growth.
The population of C. bipunctella distributed uniformity (K <0) at the last twenty days in April, and spatial aggregation
(K >0) in May, then dispersal (K <0) from the first ten-day period to the middle ten days of June and aggregation (K
> 0) again from the last ten-day period of June to the first ten-day period of July. The high elevation had the highest de-
gree of aggregation in May, followed by the low elevation from the last ten-day of June to the first ten-day of July according
to the K values. Based on the coefficients of Taylor’s power law and Iwao’s M * — X regression, the degree of aggregation
of the high elevation and the middle elevation were higher than the low elevation during the whole period of maize growth.
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2003 F 4—7 ATEW)I4E mE FE i S4B B e X
3IPFEKM, BRFESTHHN 770, 660. 560 m
A4, BHEAEMERN 100 ~ 200 m?, E K5 R
RERE - 19, FFAEEKEE 30cm, f7EE 40 cem, FEER
HFEE, KRV ALY S H H
EEERE, BE 107R 11T, £R717, T
FEDLEX 25 £k, 3t 175 #k, XTEEE E KRR S H
B, §5~10dAE 1R, HIIERES EXMHKk
bt A s, ERAEE,

1.2 REENE

E3INBRBEMN 14 A ndE & EBKE 175
ABEA, DIBANER B/ 175 MREA Sy — A%,
SHAGEIT AR E ERERK R T N B T8k R
B X, BAFE S? RiskE (1), HiEs
S E 4 M AREMER 2 AR LB E s, By
HEK C (C=S¥X), FHHHFEZE M (M™ =
(X+8%) /7 (X-1)], BHHHEr M /X R
WK (K=X (82-X)] (L et al,
1996; May, 1981) (Kt3% 1), FEFIF Taylor Y
FRBOEN (S2=aXP, Bi1gS?=1ga + blgX) ML
wao 2 N RN F B E (M™) FMIVPHEE
(X) HARHFIFXER (M* =a+pX), B
SMEREEE 3 N BIR B REE ZRE (Zhang,
1995)

1.3 HEBHESH

LR 4 4G ERA R MR S0 e
RRMBERUREAT T B AT, RBEZMER, &
BB C MM ZHREHY, TERT R b FH
FEETANOREES, WM /X WK ZF
BN, ERERBRE R RS R HEERE
EMAIER (% 2; Taylor, 1984; Myers, 1978;

Shen & Guan, 1986); B EEN N4 K HIE
HEEIF, B Cassie (1962) M ¢, (B
V/K), ¥ C =0/, HBENLYM; Cy>08F, K
BEMM; Ci<OB, W¥EMH., UEMERE
REUWR E B K R E R Bk, RE
SZATRERKAEMBMBIE, M sir R
£ 3 MR _E R A AR AL LA

2 & R

2.1 MBREPNBRADT

HAEXREEHE, —antiEda 3R, L
R, B-RAE R (R, BAREZFSAL
H4], B—REREE4ATHZ 6 Ata, 2R
REFE 6 ALAEEXRAETRY, SFHHRERE™
H,

M MEER . . KER A RERER
BE 5k 2.85% ~ 67.43%, 6.29% ~ 64.00% F
4.57% ~56.00% ; % &5 H 4510 0.0286 ~
3.5143 k/#k, 0.0629 ~ 3.0114 k/#k, 0.0457 ~
1.0343 /8, i MHMHHEBEEAFINHES
e, B EELEEES A PR, B—AEAE
6 AIRETA¥; MAMER, a5EEE4ADT
e AL (1),
2.2 MBEMNZEEE

3R E AR A R T K fE,
REERT A AT AL (H 1), BERE K
ERITEE R - 1.2376 ~ 1.1594, $1¥84K - 1.0915 ~
1.1594, fIKHHER - 2.1907 ~ 1.5970, — & waRhaE
FEE AR A ] BE AT /R R & 7 A IR W] AR ¥ 51 4 A
X ZME R SREFETRE, Y ntbstT
BB B Y, M B E SN AR B AR

£ 1 EXEEE KM R SSE
Table 1 Characteristics of C. bipunctella among the period of maize growth

47 5A 6 A 7R
AR, April May June July
Generation
10% 15 20 27 4 11 18 26 1 8 15 22 28 8
AR
' + + + + + +
Over winter
R - -
Ist generation + + + + + +
FER - - - - -
2nd generation + + + +
A ( Day),

+¢ B (Adult); —: FH (Nymph),
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SRBRGEAREN, ERESN. SHMEILD
RERIEWERMRF (B 1),
2.3 WE K EHNFHS

B 1R, 343K L — QSRR A R
WAL BEPER B, K BNTFHBEHHRAR
A", AR B—-RE-BY
—ARERNSBH . REXMFIE T U qn i
BRI N 4 BB B, B—HBN4A
FRIZE 4 ATH, A EREEESN; S
Brgeh s AR, EREM; B=EHBMN6 A LA
ErpR), 2H5N; BB 6 ATHZET
AR, BREM . Bk, — R8s &
& RIBEE 1R B A T A AL AR

TRV AEREN K BEH —ENE
7, RAERENRMELELREL, 4 ATH, &,
RIS A S A BE B R 2 A I TR — B, T

W4y A K (B

7

K value of negative binomial distribution

REHRME 124, 6 A L) 3 MBRHEAREN
RIRS R —2, RIEKEBHRERESFHNAIRK,
MREBRENRE, S ARRIEBHRKN KE (K>0H)
B, REBERS; 6 A W2 7 A LANEKE
REYRERE R
2.4 REBEMLER

B ORI -5 AR S S Y B P 3 0 Y26
PR RAREERJH TS RHIRY, — A
MR 3 MBI PR RESG, RERES
MBEEEA—ENRE, MER., FERNEER
R THRER (R2),

3 i it

T (25 i) 5 B b B 7 12 3l i R A X
LR —FRIER, WA H = B SR R EE
£ i 1] F7 3 B A= BRI R, BA1H 2 B &R

—&— H Middle
—¥- {§ Low

1 1 1 1 i

4,10 420 5.1 5.25 6.01 6.15 6.28
A#(A.0) Date (month.day)
Bl R EEE 3 MBR L T KRR S

Temporal changes of K value of negative binomial distribution
of the population of C. bipunctella on maize at three elevations

®2 ZAMMEINMSRIMEREBEENLLER
Table 2 Compare of the aggregation intensity of C. bipunctella population at three elevations

Taylor R 1 Iwao 9 M* - X |5
BRRE HEAR Taylor’s power law Iwao’s M* X regression
Elevation Sample number
lga b R a 8 R
=] High 175 0.565 1.444 0.996 0.212 2.765 0.977
& Middle 175 0.475 1.464 0.995 -0.209 2.848 0.975
i Low 175 0.424 1.462 0.976 0.033 2.578 0.877
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¥t (Zhang, 1995),
HRGREH, Aty AMBENZ R R
MR A AL, RART HE
E-HH-ARENLBE. 4 AR TH, ZA
HEFREE RIS 0, S AMERES A, 6 H L
ME Y HE%, 6 HTHEXRE. X5&%H
BH SRR YIS, Y Sk TR B
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AP MRER, RRET RN EREFANE S
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R R RSB B R .
T AR RS (8] 0 A S SR E L A T
i KETHEERRILABE, XILAHBRE AR
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HR1 EEXREKEZFRR_AHBRABNENRFSITBREXSH
Appendix 1 Statistics and indices of patchiness of C.bipunctella population during the period of maize

growth n=175
mga URER DAL omber (ame PENE THER FURGE ORREE 5846
date  plant (%) pper/plant )
= High 4.10 4.57 0.0457 0.0439 0.9600 0.0057 0.1242 ~1.1418
4.15 2.85 0.0286 0.0279 0.9769 0.0055 0.1914 ~1.2376
4.20 4.00 0.0400 0.0386 0.9655 0.0055 0.1375 -1.1594
4.27 4.00 0.0400 0.0386 0.9655 0.0055 0.1375 -1.1594
5.04 10.29 0.1829 0.3800 2.0776 1.2605 6.8920 0.1697
5.11 29.71 0.7829 3.6190 4.6226 4.4055 5.6271 0.2161
5.18 67.43 3.5143 24.1710 6.8779 9.3922 2.6726 0.5979
5.26 33.14 0.7371 2.0570 2.7907 2.5278 3.4293 0.4116
6.01 9.71 0.0971 0.0882 0.9081 0.0052 0.0536 -1.0567
6.08 7.43 0.0743 0.0692 0.9309 0.0052 0.0705 -1.0758
6.15 7.43 0.0800 0.0855 1.0690 0.1490 1.8625 1.1594
6.22 5.71 0.0629 0.0707 1.1254 0.1882 2.9942 0.5014
6.28 15.43 0.2286 0.3840 1.6798 0.9084 3.9737 0.3363
7.08 26.86 0.5543 1.3520 2.4391 1.9934 3.5963 0.3852
1 Middle 4.10 6.29 0.0629 0.0592 0.9424 0.0053 0.0839 -1.0915
4.15 9.14 0.0914 0.0835 0.9138 0.0052 0.0571 - 1.0606
4.20 12,00 0.1200 0. 1060 0.8833 0.0033 0.0278 -1.0286
4.27 8.57 0.0857 0.0788 0.9196 0.0053 0.0621 -1.0662
5.04 52.57 3.0114 23.6780 7.8628 9.8742 3.2789 0.4388
5.11 64.00 2.4343 8.8220 3.6240 5.0583 2.0779 0.9277
5.18 58.29 1.6514 5.8150 3.5213 4.1727 2.5267 0.6550
5.26 16.00 0.1886 0.2570 1.3627 0.5513 2.9230 0.5200
6.01 6.29 0.0629 0.0592 0.9424 0.0053 0.0839 - 1.0915
6.08 9.14 0.0914 0.0836 0.9138 0.0052 0.0574 - 1.0608
6.15 7.43 0.0800 0.0855 1.0690 0.1490 1.8625 1.1594
6.22 7.43 0.0857 0.1020 1.1901 0.2758 3.2175 0.4510
6.28 14.29 0.1771 0.2160 1.2196 0.3967 2.2403 0.8063
7.08 28.00 0.4571 0.7320 1.6014 1.0585 2.3157 0.7601
& Low 4.10 8.00 0.0800 0.0740 0.9253 0.0052 0.0656 -1.0702
4.15 20.00 0.2114 0.1910 0.9035 0.1149 0.5435 -2.1907
4.20 15.43 0.1829 0.2080 1.1372 0.3201 1.1503 1.3328
4.27 8.00 0.0857 0.0903 1.0537 0.1394 1.6262 1.5970
5.04 9.14 0.1314 0.2410 1.8341 0.9655 7.3478 0.1575
5.11 56.00 1.0343 3.5620 3.4439 3.4782 3.3628 0.4232
5.18 35.43 0.6457 1.3800 2.1372 1.7839 2.7612 0.5678
5.26 14.29 0.1714 0.2000 1.1669 0.3383 1.9735 1.0272
6.01 4.57 0.0457 0.0439 0.9600 0.0057 0.1242 -1.1418
6.08 8.57 0.0857 0.0788 0.9196 0.0053 0.0621 - 1.0662
6.15 9.71 0.1371 0.2340 1.7068 0.8439 6.1552 0.1940
6.22 14.29 0.2914 0.6900 2.3679 1.6593 5.6972 0.2130
6.28 14.29 0.3257 0.9220 2.8308 2.1565 6.6212 0.1779
7.08 27.43 0.4330 1.3113 3.0284 2.4614 5.6845 0.2135

CC=suX;OM = (X+5) / (X-1);9K=0% (§*-X).
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Appendix 2 Relationships between indices of patchiness and population densities in C. bipunctella

TR IR KR
HERXER High elevation Middle elevation Low elevation
Correlation
R F R F R F

In (§?) -In (_f) 0.996 1366.678 " 0.995 1271.747"" 0.976 239.552"*
M*-X 0.967 174.512*" 0.975 234.316"" 0.877 40.147**
c-X 0.925 71.098*" 0.944 98.672*" 0.797 20.840"
K-X 0.397 2.245 0.437 2.829* 0.216 0.589
M /X-X 0.228 0.657 0.509 4.200%" 0.233 0.689

R: #HEEH (Correlation coefficient); F: F{H (F value),™ P<0.05,** P<0.01,

(AEME) EXHK

TESRELHERFRNYFRERK
o B 5 B E R (B A T EE Y
—HEMT) (Ma Ming. 2004. Xinjiang Ground
Jay Podoces biddulphi: An Endemic Species in Takli-
makan Desert. Urumqi: Xinjiang Science and Tech-
nology Publishing House. 1-131.) ©.7E 2004 4F 4
RAEBEF BB ERA R R ERX SR ZHHNE
BRHEHNE, 2, MEMEFE. EHEY
F.ENSERHER, BXUEREER, BR
NBTPEFEZR, DEMRX SRY R, HE
BN EESX, IENRFSEES, B4R
BT 1999—2003 4 5 “r H B4
(Ground Jays Research Group) WIHFSEER., %W
RRTHFX AR FELSEHME, HEIHA
AAEES (WWF-China) HHISTH .

HEHT ( Podoces biddulphi, Hume) HJIF3X
EARTE 1874 5, FEROPRABEZTEMIE T,
HWRERBLBALT R~ KERESE, HHE
FEBA M BRI, ITHER, BSHR, &

BEA:
B 1E: 0991 - 3840369
E-mail: maming@ms.xjb.ac.cn

B PEBERNEES SN

Moodb: FESGEAFHIRBK W05, B35

BB 4%: 830011

EHEGE—RENRESHN, EENEER
MRS TUE “EaEK” 24, —EF R
AR A, 558MK, HAE LKA 4 Y
PePmBERSFAE, HEKESEB#ER,
M S LB, EHEERRN BT
%R, BKMREAR N, RETEVH LAH, &
PR R SR, BEXEETENZ P
Wzl B, ERASETERSEXPWETERN,
FERELALESRE, BN, 58, LB, &5
TR

ZREHR, NERARK 15, BAE
h 3208, R 161, BEEMA 180 LR ESHE
Bk (1871—2004 4) B RAAER, ZB/D 16 FF
A, #4131 |, it 150 FF, EPkl 1200 i (H5.
ISBN 7 - 80693 - 524 - X), &M E# ¥36.00 7T,
ZHEEENBREER T AR SREMRYE, &4
FTEHEREFE. ARREPITEE. IRAR. &
YIFHIR A A R, mRERRUAYER S
BCERBEH,


http://www.cqvip.com

