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The spatial distribution pattern of overwintering egg of Monolepta hieroglyphica

( Motschulsky ) in corn field
ZHANG Cong, GE Xing, ZHAO Lei, WANG Zhenying * , HE Kanglai, BAI Shuxiong

State Key Laboratory for the Biology of the Plant Diseases and Insect Pests, Institute of Plant Protection, Chinese Academy of Agricultural Sciences, Beijing

100193, China

Abstract: The objectives of this work were to clarify the spatial distribution pattern of the overwintering eggs of M.
hieroglyphica ( Motschulsky). An investigation with stratified random sampling was conducted on the egg number in corn
field of Jinzhong, Shanxi province in October 2011. The spatial distribution pattern of the overwintering eggs of M.
hieroglyphica in soil was studied by determination of frequency distribution, aggregated indices, the improved Iwao’s
regression equation and Taylor’s power law. The reasons for the aggregation of the overwintering eggs of M. hieroglyphica
was analyzed according to estimation by aggregation mean (A ). Results indicated that the overwintering eggs of M.
hieroglyphica belong to negative binomial distribution and the aggregated indices of overwintering eggs met C>1, C,>0, I>
0, k>0, m"/m>1, so M. Hieroglyphica eggs in soil presented pattern of aggregation distribution in low population density,
and its fundamental component was the individual that was mutually exclusive. The rate of relative aggregation change of
fundamental component was 3. 52m —15. 61, which changed with the population density of overwintering egg of M.
hieroglyphica. The greater the population density of overwintering eggs, the greater the change rate of relative aggregation

degree. The degree of aggregation increased with the population density of overwintering eggs. Aggregation mean A value
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indicated that the aggregation might be due to the combined actions of the oviposition habits of adults and other
environmental factors, including the growth of vegetation, soil features, temperature and humidity, etc. Female of M.
hieroglyphica usually deposited the overwintering eggs below the soil surface. It was observed that the 94.2% of the eggs
were laid in the top 10 ¢cm between 0 and 15 cm of the soil surface. In addition, the number of M. hieroglyphica eggs
between 2 and 5 ¢m below the soil surface was significantly more than others with an average value of 25. 56 in every

sample , which is 64.7% of the total.

Key Words: Monolepta hieroglyphica; overwintering egg; spatial distribution pattern; stratified random sampling
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m”/m' > 5 Taylor Fl Twao HHRL 4R H T 431 as ()% Jm SRAEME IR A RIS 3 10 41k T IR B s R
23 () 3 Ak SR AT 32 B PP TR MAE P 1 R 23t S R b, BRI HUR K € A F8h5 1
oA kA5 ZFh RAEE e, LA Taylor FE3k AN Twao [BIE 4347, X5 85t 45 Bk W Phyllotreta striolata %))
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XUBEA B i M. hieroglyphica (Motschulsky ) J&#53# H ( Coleoptera) ,HHF}( Chrysomelidae ) | % - F I
Bk ( Calerucinae) , T FRNEERE I H | BARAUBER HE25 0H o 24 B vk i (Had BAR e E £ oK, Tk, fiE
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RCBELHBRPE S P AL AE AL AT A St AR R IE VIR 7 854 (IX) B2 M X R K
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1 #HRFE
L1 Z3 [ Je i A5 3k

2011 4F 10 A PG4 8w i v DX i 22 AR 285 bl 1) K T, I FH 23 2 BB HLAI AR 15 R A T R AR TR A

VIS AR XA B 3 i HY R A B0 9 e, BB B Ry — A DX 2 BRFH B R/ IR A4~ B B 23531 40
6—9 A/NX (1 2 [ 3 7 %589 AN HAREA T 6 A~/INX) /NXTEFHN 20 m x 20 m, 4
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BEE 15 em;
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1.3 FdlEsaar
1.3.1 Bk Ak

R A A A B, K A A PO A5 500 ol TR 26, 300 A IR oA B IO A AR = A A T
LA o HRAE ST RN B AR A E R 7 18 A VAR SG A9 81 & (0 R BUERN P8, B2 18 A A S A 0
1.3.2  REFEFEIRIE

VR A EE AT AT, VSRR AR Y B S RN 25 B DPS BRI A5 B A R A B
SN A8

PREC ,C =S/ %, NP S WREAT 22, x WFIEEREHRE . M C < 1 B FBENI S A, 4
C=1 B, HBEHL A . 2 C>1 B RS,

INAAERR 1701 = (S =% )/ x o 21 < 0B FRENZSIG, 2 1=0 B, MR . 24 150 B, 3R
T

I EE k= 2/ (S =% )0 Mk < OB BN, Mk >0 0, WREN, Bioow
(—BAE 8 LA b)) i, BEAL M

ABFER C,, €= k= (S -x)/ %, 2 C,<0 B}, BB S04, €, =0 B ABENL M, €,>0
B, SR

SERHERE m FIBEHEFE R m*/ x P m = x + (SP—x )/ % o m* TP IR, Y m /x < 1
B RS 0 A, m™/ % = LB CRIARA M A, m”™/ 2 > 1 B RS,
1.3.3  EH m™ —m BIH5 L

Twao m " —m [a] JARER TS L ST BR B E, m ™ Fom 5956 R H BRI X &, N iRkt 4 T 5
RO B [ AR TR AT T Gt SRR T AR SR A W R S, SR T SRR R A S g A SR B AR
W R T AR A4 BT m ™ 538 m B = IRAERMESE R cm ™ =/ +B8 m+y ' m” +8m’ , 5 o’
SRR FEA LT T A ARE 3 A B0 BE 5 B R ARG FE T B AR Lo M AR X R 5y +20m SRR i
PIAEXT SR B BEFPHER L m WAL 26 J&FEA WA MM X AL B BEFPHE 2 m 11 A8 A 1 i ik
H, o/ <0 B AMREAE EHERR 2070 B EEAS 5GBS M o = 0 B, 2040 B BEAS B A M BRAS MR o >0 B
AR ELR 5], 5340 0 FEAS B A3 R BN AT, B/ <1 B FEA B I 50 404 s B/ = 1 B BEAS J 3
K BEHLIY AR 38> 1 W, FEA R 4 W M
1.3.4 Taylor TN

Taylor ' I FEEA I S* =am” KHEEA AW 1gS” =1ga + blgx ( a b AHEL) o b FRFPHEREXT
AR — I, 2 1ga =0 b =1 B, S* =x , FIEENBENL 0 5 M 1ga > 0.6 = 1 B}, S*/x =a , WRED
M AR RE ARG T Y lga > 0.6 > 1B WRENMG RAELMM T %5 ;Y 1ga < 0.6 < 1B, 5
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1.3.5 RAEJFF KL

REXAKXN: A = % , ¥ NASHER RO b N ISR,y B AN 2k B9 X o

S A PRI, 214 2k AR BB 8 e DA SR AR XG5 AOME o B S SRR IIHL (A ) T ARG 560 OUBRE K 2
PR A IR AE T3P A R TR A, A < 2 B BRBERY SR SR IR I R G R 2 A = 2 B PR
e R B OE 2] s A R R S R
1.3.6 BRACONFE 438 (% 2 B A LA

FH Excel AR ] 4 38)2 1 A< DR B 1 788 B2 B, IF FH SAS R EA T 7 2250 B L 2 2 LU R, 1
LB 2 it B A% B9 A - 498 v 9 3 20 A R
2 BER55H
2.1 FERAGPATIR R 55

W SO AT RN BV AR R A T IS B PR I, 3 1 S5 AR .9 AR T, BB B R A B 7 B3 Y
MO A BTG A 500 A s A 5 HEARIE T B2 A, 166 0 2300 A AR RE 76 H 8] 3R LA ik 8058
A1 538525 B o A R 76 HH R RO oAt o RS AT AU o A o T T 3R B 43 A1, DR I RUBRE K et 3 -
FH 0 4% B oK FH 3 v 10 2 [B] 0 A B A B4R

F1 WHRKHEHRELPELSHROFFRE
Table 1 Chi-square test of theoretical distribution about hibernating eggs of M. hieroglyphica

.1 ] THAR M i 5] F Ll
Binomial distribution Poisson distribution Negative binomial distribution Neyman distribution
T o Frt Frt ot
Chi-square P Chi-square P Chi-square P Chi-square P
values values values values
1 1553.37 <0.01 879.53 <0.01 4.20 0.38" 43.49 <0.01
2 47.04 <0.01 28.94 <0.01 1.64 0.80" 25.13 <0.01
3 175.16 <0.01 132.41 <0.01 1.06 0.90" 194.90 <0.01
4 162.64 <0.01 84.50 <0.01 4.56 0.21" 2.69 0.44"
5 65.53 <0.01 43.75 <0.01 2.29 0.32" 5.07 0.08"
6 57.40 <0.01 33.48 <0.01 4.22 0.24" 5.22 0.16"
7 1232.75 <0.01 1042.29 <0.01 11.04 0.05" 533.51 0.99"
8 8.58 <0.01 5.56 0.02 2.03 0.99" 2.32 0.99"
9 509.30 <0.01 363.32 <0.01 1.34 0.51" 139.65 <0.01

* FRIE A IZIIR S AT Y

2.2 REEELEbRHT

IR (3 2) R BAIRTE HIEP RS R SRR R € > 1.6,>0.1>0.k>0m"/m > 1,3 H
k<8, 73 [l 53 A1 B R 0 Ry A A3 ATT DRI I XUBRE A St FH B 4% B AE - B rp i 23 () 0 A B SR AR At . & (EER
T 0, RS ,9 4l k (I BN, Ui RAER R R .
2.3 DR R i A 2R [T D7 AR
2.3.1 PR Twao m ™ -m I3k

N S m ™ -m 815 5 A7 3545 B)O0U5E K B 7 it T A B ) = IR AR PE RN H D7 #2 o m ™ = -21.43 +
41.36m - 15.61m>+ 1.76m’(r = 0.92) . BRI RS R0 LIAR H DU B2 I B4 R ZE AR R 3R
RO AR B AR B HE TR | A B850 A T SR A0 5 B R A 285 B8 1 A8 AL I TR R 3. 52m—15. 61, R 4% FE Rk
AR R 2 5 i %860 58 T 28 140 1 8 23 0K | AR P R X 2R 02 B Bt A e 288 B8 T A8 AR A i s %25 352,

http ; //www. ecologica. cn



3456 S % 3B E
F2 TEPUHEKHEHBELPHETREEERE
Table 2 Aggregated indices of hibernating eggs of Monolepta hieroglyphica in soil

HER Field m s? C 1 k C, m” m*/m
1 5.56 55.68 10.02 9.02 0.62 1.62 14.58 2.62
2 3.47 15.97 4.60 3.60 0.96 1.04 7.07 2.04
3 3.72 31.35 8.42 7.42 0.50 1.99 11.14 2.99
4 4.46 21.13 4.74 3.74 1.19 0.84 8.20 1.84
5 2.79 13.04 4.67 3.67 0.76 1.32 6.46 2.32
6 4.04 17.61 4.36 3.36 1.20 0.83 7.40 1.83
7 6.11 315.87 51.69 50.69 0.12 8.29 56.80 9.29
8 0.71 1.09 1.53 0.53 1.33 0.75 1.24 1.75
9 4.71 69.78 14.82 13.82 0.34 2.94 18.53 3.94

2.3.2  Taylor FvEM|

RUBE A B - F A A B TE 13 v A PRG3R 21987 = 0. 2142, 171gm (r = 0.91) o 1 T lga > 0.6 > 1,3t
AF OUBE g i P 04 B 3 P 9 2 [0 A 14O SR B 0 A, 3 ELAEAT AT 3 B N 349 O R AR oA T HL R 6 7

JE B R B B T i T
2.4 RERHKL

3 ARRVER T H e 8 AR BUNT 2, Hofh FI B iy SUHE K B 72 - HY A< B 7 1 8 v 0 SR AR 24 5L
PYRT 2, Ul W RUBE < A P PR A B £ 48 vt LY F) 6 X000 A7, SRR S Bl o 497 B ~J 1 A0 T T A 4 )

AR O R I R T S EREE IN R SR TSR

R3 WHKMEMHFHLINELRERNREDH

Table 3 Bliackiths A value of hibernating eggs of Monolepta hieroglyphica ( Motschulsky) in soil

Mk Field k % % A

M field

k

x

Y

0.62 5.56 20.41 21.79
0.96 3.47 13.84 10.67
0.50 3.72 14.63 16.58
1.19 4.46 16.95 12.43
0.76 2.79 11.69 9.70

[ L B S T

O o 3 &

1.20
0.12
1.33
0.34

4.04
6.11
0.71
4.71

15.64
22.17

5.12
17.74

11.22
82.78

1.89
27.37

2.5 BB F A BRAE AN R R B ) L3P g A 3s

XoF AN TR FE 1 A 45 v 1 KUIRE K B I Y 4% B B
WT 22T M 2 E A, A5 R (B 1) Rl BB
A I B AR AT R R O, 7R
15 em VA BBy 3R A 94 2% B A GP 43 A 7E £
0—10 em L2, I+ 3£ 2—5 em A L )2
MION R 2, 3 T MR R O & P A
FERS AT (25.56+5. 02) %Ki, di M KLAY 64. 7% ; i+ %
10—15 em B9 1= )2 B9 B 1 & 20, P 349 5 A4 S0 DR
(2.30+0.39) i, A5 BB 5. 8% 5 i +3£ 0—2 cm,
5—10 cm (382 g B 6 43 51 R (5. 82£1. 47) ki,
(5.85+0.96 ) Fi, £ (5 B ALY 14. 7% F1 14.8% , K
+3 10 em DA AYBRRAR /D (00T DL BB ) S NUBE <
aft I B AE 4 1 3 A DR EE T 3E 15 em HEE YR

30

25

20

T hRE

Average number of eggs/ fi

hieroglyphica in soil

—_—

=

b

‘_l_l

E1
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(25 [R] AT AT G o RUBRE K i 8 it FR g e Ay SRR A, AN A B AR LW 5 1, o3 A B2 A B o3 AN (55 S0k
), T H ARG AR Y SR TR AERE b OF BT BAC PR TE FOK A9 SR 3 A . (ER T UK B 3
P F A A B SRR e — ™ 1 Rt e bl 6 AR DA 2R BOREE — S, PR HGBR A DR 3 b LB MA
FEAEIMREAH B . SRAR SR 7™ B9 2] PR RN PR EE I R 2R SR IR 25 3R . BRVEIEE | R 3R M | T i
JIE TR JR2 A5 2 5 i OURE A A % I P o 7 B ) 2 PR TRl 52 ) 1 DR TE R rp i 20 A o S TR 4E 0 A B 11
TIPS R AR FHARAEARAS ARG, T ) A4 35K o 77K A BT b s AR OR 22 5, - BOR [ iy
[ FE B F) B A1) e A A AR R 22 902 i 386 - A e B i g 7= B A7 A 1 EE B PR 2R S [ A B o 2
PR - AR A LA S B VE R B b EOKMR AR I Diabrotica barberi ( Smith and Lawrence ) F¥) i HU7E
R FHRE =S 2 000 R A Ty AR K 104 5 0 B 2K STy ) 1) e A 28 0 i A o 14 B 7 A
oK 2 5 2B A e

XU 1 22 P P M e A A SR 00 7 DRt , T AR A - ep P B g L SR 25 Bl A RS rh = 0, - B YA
i MR R E R TR BOK S S 0T B4 SR e A PR R BB
I FBRAC R BRI 136 10 em DL A E 8 (HRAER 3R 10—15 em B L)Z ihid A A i A B o)
o A—Fdb EARM = H D, longicornis (Say ) PR A EWCHE AR ) FE 3R IT 16 1+ 38 A0 + BE4E B vb 7= 0 | g
UFAELR 10 em LAY L 3rh 7 00, 35 13 20 em DA b L3P AIIA 85% 43 A T 1% 0—10 em 1 £)2
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