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AREA-RESTRICTED SEARICTED SEARCHING BEHAVIOR
OF NYMPHA OF HARMIONIA AXYRIDIS

Zou Yunding Meng Qinglei Geng Jiguang Chen Gaochao Wang Gongming
{ Anhea Agraculturad Unrversiy, Hefer, 230036)

Abstract The area-restricted searching behavior of nympha of Harmonia axyridis in response
to two light intensities (intensive: 3680-~ 4620 lx, weak, 130~ 2201 lx) was studied using
" Nakamuta's method. The total curvilinear angle of searching trail of the nympha in 15 seconds
after %eeding was significantly larger than that in 15 seconds, 15~ 30 seconds, 30~45 seconds
before feeding was significantly longer than that between stops in 0~15 seconds, 15~30 sec-
onds and 30~ 45 seconds after feeding, respectively, The-food-searching speed of the nympha
before feeding was higher than that of the nympha after feeding. The total rectiliner distance
from food to stops before feeding were significantly longer than those after feeding. The area-
restricted searching areas of nympha in 0~15 seconds, 0~ 30 seconds, 0~ 45 seconds and 0~
60 seconds before feeding were 3. 87, 5. 05, 7. 54 and 2. 78 times of that of nympha after
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feeding, respectively under weak light while under strong light the areas searched in 0~ 15
seconds, 0~ 30 seconds, 0~45 seconds and 0~60 seconds before feeding ware 16. 56, 6. 02,
3. 84, and 4. 63 times of that of nympha became intensive after feeding.

Key words: Nympha, area-restricted searching, Harmonia axyridis.

HREERFAREFRNERTIRSERERYEDRMEIRTEHBRL . LK
RRWRYE, —EW R (Addia bipunctata) S BB R ER STHNGORET S, AENE
RITHYUSBRBE ML, $ER 500 — AT 1A P9 18 R Sl 2 20 45 TR 36 o] i 47 6 3 Ze iy
21, Tinbergen 2F™ 1018 % A T 32 20 2% B 69 & 3 5% BT 49 48 2 B 29 S 15 1 49 & Carea-re-
stricted searching) . RIBA MR A A, KARMA AW, LRIFHAGEHEHEMN
SRHNT . FENBRRED S EH NG R EFE Tibergen S crozet 4y B 5% B B4
L., ROMN (Harmona axyridis) B R EBEXH, HERNRBELEEFAZA, H
ZHAETHELNY, T ARTRASEEERER, 270 M 03 b S H1% RN
HEERRKE. 1 IPM FXHEALHTE. SHARMFEPOTSERAE, hTEELE
REE, BHFREHR.

1 #HS5F% ’ ]

Htitay B AN K B E 0% W (Schizaphis graminum) (R HER AN B AOFET, T
MR EBRIEAXEZHZZRERGHET. RANARESER 48 h fEHHXEHA. X
I8 7F 38 9% B8 (3860~ 4620 1x) 1 58 Y6 BE (130 ~220 Ix) Py & {4 F ik {7, EHNBE B 18~
27°C. ZWFFRAE Nakamuta" i HE BB H{T, SKIT 1 LR SFREESER T &,
1.1 #EFFNERRTINENTHAXTL HESHRAMREA Nakamuta
B0, ARAEAEYNERRTAISES o AKETE, 815 h—H &, A&k
HEW RS AEERIELE, HEF 11 K.

1.2 HAFYNEORREXTLMEREETHE HFOLZ6 76 M 2 A Nakamuta
REF N ARREFAEETHNERENT Y. 815 H—F A, BPRicHHEN 11 K.
BITERBEFANNELENNEESPERANELES, itEMTBRWERE
HERE, BRERTEAERFELBATE.

2 BRSH

2.1 RoBMHREeFHNEoERTIIEE AT

BAEFFHERRTHIVENE 1R, BEEYNERRIZEXRALARGTHRE
E. BRANAEFIEEEFTEAEHNSERTANE R T s EU LAESEMRE
FIFRL ITHEERFFNSSHAELMZENER, M BXEAG THANS
Wt REM 0~15s, 0~30s, 0~45s, 0~60 s S AFEEMAMERHT 010,  HEKD
2. 6823, 0.6016, 1. 0979, 1.2328, H: F, df =208}, t,.,,=2.09, FEAMEF 0~15s WE
NETAXEMERE Y, ABESERRWM 2. 17 %, RAREE. AHSEXETHE
®E 0~15 s M RAM MM B RISHER RO MK, DHREREREE,

T T RN WIEA RS 2 i Ra 0~15s, 15~30s, 30~45s, 45~60 s #AH)
BRODOTHAE SWERET R, ¢ HKRKE 2. 7766, 3. 7897, 1. 6800 1 0. 2855,
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HEEBERRRHGE 0~15s. 15~30 s BRI EHAFEMERIEREE, HAZRABYE, R
RENHERERTRES 0~30 s PR RIEDER BT MESR, HILRSBHERAE.

ATHER, HFARMRENAFRTINER, EXFHARTRAET S EY
0~15s, 15~30s, 30~45 s, 45~60 s HifA IR R LA T M A A 5 AT 8%, ¢ HIKK
27 0. 8522, 0.3783, 0. 2085 f1 0. 8961, df =20 B £,.0s=2. 09, B[FH ¢ HBDF 10050 B
B RAMHUERTHIEREAFHE., YRR THRERANA 0~15s, 15~30
8. 30~45 s, 45~60 s BAMEI HABH R W RS i A F ST BB, ¢ HIKK
3 0. 3675, 2.0700, 0.2821 1 0. 0649, t HWI/MTF 205, H—H IR HERB I SEE
TANERERASARE.

B1 BRAVNIEARDEERHMESHAOES. B)
Tahle 1 The tolal curvilinear angle In the food-searching trail of nympha of Harmenis axyridis

BIER  (Weak light) UM (Invensiue light)

i |

' mAaw nAE nAN HAE
Time(s)
before feed after feed before feed after feed
0~15 172, 73+ 36. 77 374.54465.54 2.6B23# - 104, 5414549 472. 731 89.35 2. 7766
15~30, 218. 18+ 31. 33 261, 80 +65. 30 0. 6018 130. 001 28. BO 285, 091 30. 49 3. 7897
30~45 184. 541 31. 23 261.82+63. 00 1. 0979 167.27153. 37 277.27138.72 1. BOGO
45~80 188. 751 34. B9 276.00£50. 04 1. 2323 193.33+41.15 214. 00X 40. 68 0. 2855

22 AHARTRENUAFAFXFWERREN,
R
HARAREATRENUERIGHEEFAANERERI A TR 2K 3,
ATHEHRNEEMEFSEREREMER, §: RRERT|FRL, TEHERLRT
BRIEEMEESAERERMN  HEHRF tow, ARITBLHBANEFATFHES. 1
RREHBNERITIR BRERITRN. BARTERWGEH 0~60 s RN P
BEHRITH. BAERTRAWSHEUENE 3 FIAF 1 FAERERFBESN, HRY
B, BBHBEXET 0~45 s (HRRSRAEEFEER. ARXRTRAT HEMNES.
ATHERHAR THEARNS FHEREENTFHARAETL, SERAITFES,
TERERIO~15s WHREERBAKE 0~15s 4 1. 47 1, MY T AEE & BN

BREE. BRAENERIRANE

B2 EFEREITHER
Table 2 The avernge distance beteen stops for nympha of Harowowis axyridis

T ¥ B B Average distance between stops (cm)

b Bt 8] _ .
Light Time BANERE WL R-ER-SS H_FE=4F BSIHMNESSH
Food to stop 1 stop 1 to stop 2 stop 2 to stop 3 stop 3 to swpd
I8 Weak A BT Before feeding 3. 05 4.72 5.85 5. 40
A Afver feeding 1.55 2.10 2. 14 3. 24
3 Intensiue A BT Before feeding 7.57 6. 39 8.m 6. 08
B|A S After feeding 1.88 2. 87 2,67 3.47
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Table 3 The avernge distamce between food and stops for nympha of Harmonia axyridis

FHPE M Average distance between stops (em)

XHE  wE
Light  Time BRAZH AL HREEH AR FRATHZAS BRSBEEL
food to stop 1 food to stop 2 food to stop 3 {ood to stop 4
B30~ BAE
220 1x)  Before feeding 3. 05 4.94 6. 37 7. 47
Wesk RS Alter feeding 1.55 1.65 2.96 4.909
# (3680 AN Before {eedi 7.57 8.05 7. 21 6. 92
~45620 Ix) ne : g : -
Intensive  $E&FS After feeding 1. 86 3.28 3.68 3.21
¥4 BENEEHEESEIER: BEH 0@
Table 4 T tesi on the difference of distamce between stops for nymphn of
Harmonia gxyridis in two Light Inlensitles
BRAHEZERR HANGE Y WAPEF_#£L5 HAMGSHE=EY
xH MEF—E#A BER_MES BEE=AL Ey 1ulr 3
Light Food to Ist stop 1st stop tv 2nd stop 2nd stop to 3rd stop 3st atop to 4th stop
befarelafrer leed beforelafter feed beforelafrer leed beforelafrer feed
# Intenstue 5 7134~~~ 3.1019" " 3. 6045 " 1. 7346 "
(3680~4620 Ix)
B Weak 2. 7614 " 3.5593~ " 3.9517° " 2.4170"
(130~220 kx)

B df=20, ta.os=2.09, to.t=2. 53, fo.o01=2. &5

EM 21745, FAW15~30s, 30~45s, 45~60 s B EFRKXEBRED 2. 25 5.
2. 735 H0 1. 67 1, MBS AT B B AN S HBEREFELRK, TREE 6 RE
BEREFEH MR, BRIE 15~30s, 30~45s, 45~60 s HPH T A FIKRE R
B 12045, 1. 424500 1. 46, WERSHEHBEE TRABMBECETREMBEYE, BR
HEHEBAMO~15s, 15~30s, 30~45s, 45~60 s BHiER K BRIBE T 4. 07 . 2. 23 f#%.
P3O L. 75 4, TP S HAFRIBERS 0~15s, 15~30s, 30~45s, 45~60 s KR
BRI 2 43 1F. 2.22 45, 1.6 FR L. 1 1, BRMNTHASHAEELRK, BAGHE
A 1) 4 58 35 25 oy A BE RS RR/D

ATHEFAMEE TRABABAFHNSHNKEEER, SR I FARAAT
EELAHLERERBSTAN,. GEANTHE TEENFABEGTHEAEWE YRS
REFEEREREREAN BN KT o0, ZERHEE, NE I LERBANNERER
REATHRRE. ¥AMREGBEANEEEEERTY, LB SAEL, UERAAE
FRERERAMFZWR, HHEERWMETEE, FED, HERTERYIEEER
AR 0~15 s ZEAGH 3. 87 4%, HRBY 15~30 s, 30~45 s, 45~60 s KK E WA M
5. 054%. 7. 47 {50 2. 78 £ MAETHBIMEKIKEEKKEB RS 16. 56 £5. 6. 02 17,
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%5 BRNSTFHRRREHNTLHExchfmEEL
Table § Searching speed and average curvilinear angle In the fond-searching
trafl of nympha of Harmonia axyridis

BELATE—AY F-ER-fY FoEHSAS BIFENSG
Yo i Bta]

Food o stop 1 swp [ to stop 2 stop 2 to stop 3 stop 3 to stop 4
Light Time
A B A B A B A B
B Weak ARt
. . . . 3 . 30 0. .
(130~220 1x) Before feeding 0.2033 11.5153 O©.3147 14.5453 0.3900 12,3027 3600 12.5833
E‘&E. 0.1033 24.9693 0,t400 17.4532 0. 1427 17.4546 0.2160 [8. 4000
After feeding
3 Intensive 310
. . . 0 . . (] . . 4040 .
(3680~4620 1x) Before feeding 0. 5047 12.9693 0.462 8. 6667 0. 534 1L E5E3 0. 404 12, 8887
ﬁﬁﬁ‘. 0. 1240 31.5153 0. 1913 £9.2727 0.1780 [8.4847 0. 2313 4. 2667
After feeding

A, FHHAF searching speedtcm/s)
B: T3 i B BF average curvilinear angle("/s}

#oe FRATIVAWESHESLBRY BB N
Table 6 T test on the difference of linear distances from food to different stops
for nympha of Harmonia Axyridis in two Light intensities

BECEHEE SEEEJENME HRATHAKNE BRIESAKNE

b WRE—#R Homy H=wa e 3o
Light Food to Ist seop food stop to 2nd stop  food stop to 3rd stop  food stop to 4rd stop
beforelafter feed beforelafetr feed beforelafter feed beforzlafter feed
#  Intensive 5.7134°° 4. £453* " 3.8638" " 2. 7845
{3680~4620 1x}
B Wek 2. 7614 4,2388" " 2.9360" " 3. 6498 *

(t30~220 1x)

e df=20. toas=2.09. £0,00==2 53 fo.om = 2. B3

%7 FRARTHERNEHTREEEL
Table 7 The searching area changes of Harmonia axyridis before and

after feedingunder two light intersities

MR HEN Searching arealcm?)

fg’ft f,ri BRATH—B4 BRATF-FS BRADBSHS ERAABNFA
Food ro stop 1 Foud 1o stop 2 Food to stop 3 Food to stop 4
Eé;(l}s]i;‘ Befi%eimg 29, 2247 76, 6662 127. 4761 L75. 3036
(weak ) Aftﬁ‘fjlng 7.5477 B. 5330 27. 5254 52.5529
ﬂ;;:gsli: Belfeﬁfeﬁjding 180, 0287 203, 7985 163. 3129 150, 4396
(intensiue} Aftﬁ?eging 10. 8687 33. 7985 42,5447 ) 32.3713

384 fEF1 4. 63 1%; HHTUEHEGENRAREH TRYHY, RREVNEEUEE
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RSP LHTER, ANMTEY, BAEAERETEME S MNEERER
X HANMBREBAMEERE, RIS EERTVRERERAENEER
X, ARBRANLSH BRI RPERLRL.

3 M

3.1 FHEETHEARENS ~15s @RTHYBEHAREIMZAERBEX, Bt
BEATFHAHN, BASEREINEREST TR, DHRRERALE.

3.2 FRERA&G THEEEHEHG 0~15s. 156~30s, 30~45 s, 45~60 s PIE R REM &
MEREZRYEE. BEWATHRS.

3.3 FREBETHEASE 0~15s, 15~30s, 30~45s, 45~60 s BiEM R, I8
MEBBEATHES, HAWERIATHMNAE, BESRRERMEN EESERT
.

3.4 FHEETHREFHWEHREAFSECSERNRERYEE. BEWEFATH
’IE.

35 FEREBTEAXRGNES 0~15s, 15~30s, 30~45s, 45~60 s HBAEERE
B, BXETHRREKNEMAEA 3.87, 5. 05 fF, 7.54 fEM1 2. 78 fF; MR THARN
RO REASH 16.56 5, 6.02 . 3. 84 fFAT 4. 63 1, AR RAER,. HAF—B
BHE R R AR, DR REREE, N RAESEREHERTR. Lt
Hit SR SENBERITYEMARMMAT T, HOLE M WIER—FA.
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