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Effects of soil characteristics on the occurrence of Helicoverpa

armigera(Hubner) and it's region division

YANG Yan-Tao, WANG Dong-Hua, ZHU Ming-Hua  (Plant Protection Station of Tongzhou,
Tongzhou 226300, Jiangsu Province ,China)

Abstract: It was observed that the occurrences of cotton bollworm (CBW ), Helicoverpa armigera
(Hiibner } ,varied from place to place while CBW broke out in Tongzhou, Jiangsu Province. The amount of
egg of the 4th generation tended to decrease from the eastern coastal regions to the mid-western regions,
and then increased while approaching the western regions near the Yangtze River. This fact seems to be re-
lated to the distribution of soil type in this area. in order to prove this guess,a statistical analysis was made
on the relationship between the physical characteristics of soil and the occurrence of CBW based on soil
census and the CBW’s occurrence data of the representative regions since 1999 in Tongzhou. Jiangsu
Province. The results indicate that there are close relationships between the physical characteristics of soil
and the occurrence of CBW. The factors,such as volume weight ,total porosity,non-capillary porosity,cap-
illary porosity,moisture-holding capacity,sand content,clay content, physical clay content,organic matter
content and total nitrogen content of soil,are all significantly correlated with the amount of egg of the 4th
generation. On the basis of results analyzed above,a step-wise regression analysis and a path analysis were
carried out. The results show that the main soil factors that affect the survival rate of pupae are volume
weight .sand content and clay content. The direct path coeificient 1s — 0. 6521,0. 6735 and 0. 3456, respec-
tively. These factors determine viscosity.aeration,water-holding capacity and hardness of soil ,and may af-
fect the survival rate of pupae after larva entering ground. A cluster analysis of the three above factors
shows that Tongzhou can been divided into three regions :the solonchak one where CBW easily break out,
the damp soil one which is suitable for CBW and the rice soil one where the conditions are unsuitable for
CBW. And in the years while CBW broke out,in three above regions,the means of amount of egg of the 4th

generation were 1345, 9,761. 9 and 457. 6,respectively. Because the occurrence of CBW varies with soil tex-
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ture, the local conditions should be considered while forecasting their occurrence and taking measures to
control their harm to crops.
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BARAKNTRE . MAXERKK Y —0.8326,0.7332.0. 5124, X B H R=0.9719,F (H=62. 42,3K
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Table 1 Relationship between the characteristics of soil and the egg

amount of the 4th generation of cotton bollworm

bt § %:d HEREr EHFE y=at+bx

Characteristic of soil Correlation coefficient Regression equation
# XK (g/cm3) Volume weight —0.9357" " Y =46512. 2— 34005. 6z
K5 FL MK B (94> Toral porosity 0. 8461** Y =—19591. 5+4416. 1
EEWF I (%) Non-capillary porosity 0. 8958 " * Y=—702.8+145. 4=
F® LW (%) Capillary porosity —0.8439" " Y =8139.3—190x
K & (%%) Moisture-holding capacity —0. 8964 Y =9675. 4— 303. 6x
BN & 3t (%) Sand content 0. 9019* * Y=1868.4+203. l.x
EENYE(Y) Coarse powder content 0. 2901
AN 2E (%) Clay content —0.7903** Y =4568. 6—245. 3x
WAANE S E () Physical clay content -0, 7905" " Y=5483. 3—146. 5x
A ULH (%) Organic matter content —0.7813"* Y=2916.4—1552. 3z

2 ® (%) Total nitrogen content —0.7288* " Y =23287.2—24462.9x

ME20H, RPN SENRSROEEERABRC.BRREE 06735, AR XBREMNAT;: +
WEEMNEZRERETFONSRE. HFAR—MAMER MRESENAEFERE /D BHR-FHENE
A. ARELXER P FESPRNITAEEEIN FHIRAREEENBRREBLEXR. ZHEWNET
ENFHNERNEEFAMEIREIFEADNS BB AR AN ABEEMN  SRBZXENFEERT
BAMBTEREFA AMTBHAXERSEEEEFSHR . RAHERNHAHXXR, AR AFTHRE
EWSD=0.9445, 5B B X AT ML BB RY Pe=0. 2356, ZHHHCH AT RN E & ¥ w1 R i i
EW, 4. 45 M RHETFHRESERNERHR & 5.56%.
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Table 2 Path analysis of main characteristic of soil to the occurrence degree of cotton bollworm

6] #% i 4¢ Indirect path

BT BEERERRE P _
Factor Direct path coefficient ALET ] BEAM Py
Factor passed by Path coefficient
AKX Tk & § Sand content — 0. 5608
Volume weight 062l ¥R &K Clay contem 0.2772
RS Zr'M Volume weight 0. 5429
Sand content 0. 6735 ¥ W 4§ Clay content — 0. 3145
BEaYE A ® Volume weight —0.5230
Clay content 0. 3456 bl X Send content —0. 6130

P £ Determinative coefficient SD=0. 9445
& 502 B P Residual path coefficient Pe=0. 2356
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BRRF. #2X048718£0.8,9,13.7,14,100. K % = l Hagm W
ME DML ELEX . ERATFHRAMAAFRILSN, £ 1390137 ”_1”1“5 122 6 4 53
L I LR T e R 7oy o WAES Sorial number of samples
FHAmRERESEtIEAEERER T U EKFLP BB LT Y L. A .
st M Rt M BAERE N, BIXBEE B9 £ 7% 5 B 28 5 47 i R
AREA(11,15,12), o E R KB LR X, REAIL Fig.1 Dendrogram of systematic clustering on
AR TRENSHE ., TMERNTFTENABRLAN soil properties related to the degree of
+HHREL B ARENEFECES, LHE TN occurrence of catton bollworm in Tongzhou
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HFARTREANE. AMKREL TS FUSKERFEREL IR RNEETEEW HRE
G Aust: Sk -1 3 - O R e A NG m R SRRl o f A A R iR
HEMERMFER ETRENME TIMRERLED MAE-EXNERENTINETBTEN  ZAHERRK
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Table 3 The accumulated egg's amount per 100 plants of the 4th gencration of cotton bollworn in different regions

%+ W¥# Main characteristics of soil B No.of e
X 18 45 B 48
Name of region FE(g/em?) PHEIEY BRERY% W ¥
Volume weight Sand content  Clay content Range Average
HEE T RRK -
Scolonchak region where CBW 1. 29 15. 18 13, 8% 953.2~1799.9 1345.9
easily break out
TP LIEER
Damp s0il region suitable for CBW 1.31 £3. 23 1515 186~879. 3 761.9
AR LIAHE
Ml #l 1. 34 16, 83 17. 22 398, 5~512 457, 6

Rice soil region unsuitable for CBW

3.2 ETHRARRERREN T RMER MW FEHF KM Bt MR85 % 0 5 Lo B R
ME, HUTZMB AU TP RS LK . NEL R ARARRATAKEE . £ 15 M7 3% X
TESRIE, AL R KM EWRA, A MR, B NRE L RIS K 3 Mg
RIBT 6 b R 38 b0 Ay BE, ABEA 4 R 2630 RIRT 4 R R0 e 0t 17 338 24 398 0 b P 3 0k I 2 A AL B 2 L 25 4
RERLPIRERATH G E LM ERK N ES AL R ERAAX—HR . ETFEEHEAR
Hit R ATEKKE.
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