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Spatial distribution pattern and sampling technique for Orthotylus ( O.)

sophorae nymphs on Sophora japonica
ZHU Huiying', SHEN Ping"* ,WU Jianhua®, WANG Xindong', CHANG Chengxiu', TIAN Wei'

1 Station of Forest Pest Management and Quarantine of Linxia Hui Nationality Autonomous Region ,Gansu Province, Linxia 731100, China

2 Agricultural School of Linxia Hui Nationality Autonomous Region ,Gansu Province , Linxia 731100, China

Abstract: Orthotylus sophorae has become a serious pest for Sophora japonica in Linxia Prefecture of Gansu Province in
recent years. The spatial distribution pattern of O. sophorae nymphs in S. japonica garden was determined by six spatial
distribution pattern indices, and the assembling reasons were analyzed using Taylor’s regression model (1961) and lwao’s
regression equation (1971). The results indicated that the aggregated distribution of O. sophorae nymphs in the field fits the
negative binomial series (£, = 0.6169) . The reason for the aggregation may be due to some environmental factors. On the
basis of the distribution pattern, the optimal sampling number and sequential sampling table were calculated using lwao’s

method. The zero frequency model for the mean density estimation of O. sophorae nymphs was established on the basis of

Gerrard’s method (1970) as follows: x = 1.7457 (= InP,) """ .
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Table 1 Aggregation indices of the Orthotylus ( O.) sophorae nymphs
-1 Rk ] i T4 £/l € R PSS
pgy M E o i; % am hel PV S y
m* m*/m c k Is Ca A

1 0.0634 0.0714 0.1899 2.9953 1.1265 0.5012 2.9131 0.1265 1.9953 0.0289 0.4571
2 0.1614 0.2066 0.4417 2.7369 1.2803 0.5758 2.7631 0.2803 1.7369 0.0830 0.5921
3 0.1957 0.2534 0.4905 2.5070 1.2949 0.6636 2.5135 0.2949 1.5070 0.1107 0.7511
4 0.0619 0.0681 0.1619 2.6156 1.1000 0.6190 2.6280 0.1000 1.6156 0.0335 0.6703
5 0.2213 0.2982 0.5688 2.5702 1.3475 0.6369 2.5754 0.3475 1.5702 0.1221 0.7027
6 0.2209 0.3033 0.5941 2.6897 1.3732 0.5918 2.6948 0.3732 1.6997 0.1159 0.6212
7 0.2242 0.3001 0.5625 2.5086 1.3383 0.6629 2.5115 0.3383 1.5086 0.1268 0.7498
8 0.0727 0.0801 0.1741 2.3958 1.1015 0.7164 2.4053 0.1015 1.3958 0.0430 0.8468
9 0.1161 0.1456 0.3702 3.1885 1.2541 0.4569 3.1970 0.2541 2.1885 0.0479 0.3770
10 0.2614 0.3775 0.7057 2.7000 1.4443 0.5882 2.7030 0.4443 1.7000 0.1366 0.6147
11 0.2266 0.3005 0.5523 2.4370 1.3257 0.6959 2.4399 0.3257 1.4370 0.1318 0.8095
12 0.2308 0.3161 0.6003 2.6014 1.3696 0.6245 2.6049 0.3696 1.6014 0.1257 0.6803
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K, m PR RO kTR 0510 1
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d/m) 4 0.1,0.2 F1 0.3 i, SFX357 AL (m) 7E 0.5,
0.10,0.15.0.20.,---.0.80 B4 T , M HHBEIE & E
Wy I S AR (V) (£ 2) .

x2 BRESREHEEREBISHEN
Table 2 Theoretical sampling number of Orthotylus ( O.) sophorae nymphs

HAAFiR2E IR 3 B Y B iR 4L Optimal sampling number at different density of nymphs
Relative variation (D) 0.05 010 015 020 025 030 040 050  0.60  0.70 0.80
0.1 8432 4504 3195 2541 2148 1886 1559 1362 1231 1137 1068
0.2 2108 1126 799 635 536 472 389 341 307 284 266
0.3 937 501 355 282 239 209 173 151 137 126 118
HIZ% 2 AT FEAHXTR 22 (D) R BERAH  1.96( B EMER K 0.95), Al a = 0.0224, B =

H s A RGE AR (V) BEFX37 A (m) 1Y
BRI, U A 720 7 4 /1N 5 6 A [ B S 2
AR (m) T BEEMXTRZE (D) BB, B
AL (N) AR
232 JFHUmEEEAR

FRAE Twao 75 BRI BB 16 2 R m, , WU

T(n):nm() +1i n[(a + l)mo + (B_ l)mé] ’EZt:

2. 5011 WIAAEBHATEAR my 4 0.3 Sk/i 15
EBR T, =0.3n + 1.3028/n
TR 70, =0.3n - 1.3028/n
PSR, THE G B R

FERGER3)MBHGS % .

CUNE R ¢
1.5011m;)

s

A HUF 5L

n,. = (/d)*(1.0224m, +

max
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42 B

x3 BREAREBEHEHFRMER
Table 3 Sequential sampling table of Orthotylus sophorae nymphs

Rt mEy %k

The accumulative amount of nymphs

TR (n)

Tree number

IR (T'(n) ) Upper TR (Tl(vn) ) Lower

ST B Sk

The accumulative amount of nymphs

RR (T'(") ) Upper TR <T2n) ) Lower

TALREL (n)

Tree number

50 24 6
60 28 8
70 32 10
80 36 12
90 39 15
100 43 17
110 47 19

120 50 22
130 54 24
140 57 27
150 61 29
160 65 32
170 68 34
180 72 37

2.3.3  FHURMGHE

5 Gerrard 55 B9 2 B % ] 9 B AU, «
a( = 1InPy)" 7 15 W B A 40 i 27 B S 2 %
(x) FEME (P,) [IAFA

x = 1.7457 (= InP,) """

ARG B EREASR Py = 0.8715, K15
x =0.1923, T SEMAE m R 0.1714, M X iR 2% (D =
|m = x|/x) 12 0.1089, A fifi FIZ B RIAG 1 BG 4 H
WA U I

WG Gerrard Y J7 ¥ X B Bf 3k 47 38 45 fih A8

(n) 1 A
n=B(1-P)/[P, (~InPy)* (D)?]

X, BB — InP, IGFEHL, P, WEBR, D il
FEXSEE ., B P, = 0.8715, D = 0.2 i, BRI RE L
(n) o 240.9, BN SIS 241 Jr 2 2547 1L, SR 79
P, fHJF R A Gerrard #7 x = 1.7457 (= InP,) """
B 45y A o TR

A5 L EEG AR (n) T8 BURH P, R
ACH Gerrard BHEIHEATIAE 15 H IS » 5 520
Hom W HESER (£ 4)

#4 Gerrard BRI RIS E 5 TNE R LY

Table 4 Comparison between the predictive data using Gerrard method and field data

1)

B 1

Sample 1 BB 2 REBE3 REBC4 REBYS MEBRe  REBX7 REBES MEEL9 REBR 10 MEBL 11 FEBE 12
P, 0.9417  0.8637  0.8477 0.9421  0.8286  0.8296  0.8257  0.9332  0.9016  0.8108  0.8236 0.8248
m 0.0634  0.1614 0.1957 0.0619 0.2213  0.2209  0.2242  0.0727 0.1161  0.2614  0.2266 0.2308
X 0.0765  0.2063  0.2358  0.0759  0.2723  0.2703  0.2779  0.0894  0.1404  0.3074  0.2820 0.2796
D 0.1717 02176  0.1703  0.1850  0.1873  0.1828  0.1930  0.1871  0.1729  0.1497  0.1964 0.1747

DAXHRZCEE) D = |m-x|/x

FH R 4 AT UL 2B A Fh ARG BE R A B 2 iR T
TiE DA 0.2, Hoax 11 ANMFEBE/INTFHE D E 0.2,
A Gerrard 571 x = 1.7457 (- InPy) """ AR¥E
0—1 #FEFT1S Py A, T A RUAL TE EIRE T L A 4
A R B

3 it

ARSOMBENE G 485 W A 12 4R BLAY R A
BERIEAT T 23 W) 3 A BUAG 56 3 M, 4 SRR T, B
PEE A AR ) R A A ko

0. 6169, FFG 11 ZI0 434 5 T4 I K2 Hhy B 2L SR 454
FHBIE Y 33X 35 R i T BE A 3 i 4 SO M
R EIFROL CHAE T ) B B BT 8, He AR |- 2 [
PRI A B 1 B ] e 1] B TR A S 9 L A

P HURE AT, LA B A e S, 78 1 AR SC
FRER ARBIEFE 0 AR R A, SR BEDLARE , D R A5
TUEEST (WSR2 BEALAMAE . A ABIF T 00 R 11 B s
BHEH WA BRI E S TAE R 7
FUVFURZE R AT DX )5 N, ROZE B0 A 5 B, A X
BRZEELR R D = 0.1, 78 K R A AR 5 22 Al
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JIER] D = 0.2 8 0.3, By 5 Hh 7 05 e il SRR AL
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BRZIE] IR, 1 20k 22 384 R AR B, 5 B A8 A
Bef, I e i e KA H ., Gerrard 45 B9 245 % (1]
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fETHZREEaF £ E A 0% IR R EAG TR
HoFH [RIFPRER L o Tk fe 1 B He RO B i A
DRI T EA 458 8 5 R A80% i (AR 1 DR, FE R
TE— 7 1 1 I A A B G0 T, R 5 ST 5 1Y
TR T 5 28 AT VR £ g PT IROAS: A o At 1 U B
B, RS 5 W ) 2 A R B IR i S S
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