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-RXUQDO RI ,QVHFW 6FLHQFH _ ZZZ LQVHFWVFLHQFH RUJ ,661

Effects of ultraviolet (254nm) irradiation on egg

hatching and adult emergence of the flour beetles,
Tribolium castaneum . T. confusum and the almond
moth, Cadra cautella

S. I. Faruki*, D. R. Das, A. R. Khan and M. Khatun
'"HSDUWPHQW RI =RRORJ\ 5DMVKDKL 8QLYHUVLW\ 5DMVKDKL %DQJOL

Abstract

7KH HJJV RI WKH VW RiibsliGn gasaheQmS HHHW ¥ V. Wonfusum 'XYDO &ROHRSWHUD
7HQHEULRQ ICadpetau@G :DONHU /HSLGRSWHUD 3\UDOLGDH EHORQJLQJ W
DQG GD\V ROG ZHUH H[SRVHG WR XOWUDYLROHW 89 UDGLDWLRQ ZL
GLIIHUHQW GXUDWLRQV WR GHWHUPLQH LUUDGLDWLRQ HIIHFWYV RQ HJJ K
LQ WLPH RI H[SRVXUH WR 89 UD\V FDXVHG D JUDGXDO GHFUHDVH LQ WKH
JURXSV RI HJJV 1R KDWFKLQJ RFFXUUHG DIWHU PLOXWHY RI H[SRVXUH
confusum. C. cautella HJJV ZHUH OHVYV VHQVLWLYH cHstana.en D QIBcowWusidrQ ZHUH
HJJV $00 WKH H[SRVXUH SHULRGV VLJQLILFDQWO\ UHGXFHG WKH HFORYV
1R DGXOWV HPHUJHG ZKHTQ casabeunR DMBUHIJOV WROGLDWHG IRU RU PLQXWE
DQG GD\ ROD&GndsllWVLUUDGLDWHG IRU RU PLQXWHYV
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Introduction 7\SLFDWKHP EU\RQWBRIB (D QL PID\D

LRIGL J KD GLIRQ V L\ DGIOW HF W/
7K|$UHVI—RQLFQ—I\/HLFQMNRSHBGXJHW\XO%\’/;\{L_J'[FHSWZR@V\WURZHU K

LERWIRQWDPLORWKR QW HFW QR® XVW UGIREXEH H WTaibdlium  castaneum

GDPD&GHK N RVKEORWRYWKSUR G XFQM®Y

GHEUHOUMWU LW DRXBIO E GLOO +H U E WKHR Q | X VOIREE H H W. @dthfusum
v e 0 IDDQAWKBEOPR®RBWERadra cautella

% X UN K RID@BEPX VWL QL)XPLIDQW
D Q BW KFHKWH P LIE@\OH F WO EHGHMHER o O N HIVO WR) R I KM UR SZBDBKR XV H

SURWI—MZ\M/RUH:FBPPRGLWUIFR\F’LQVHIJD WHOUHRDMRUWRUBBENWKHSUHVHQW
YHVWLIDODAL RQKH U H I RDWLHP H GD W
LQIHVWD /ERQWD P L B OW/K BRIEJE HD G
HWHUPWXHQUHFRRNV&9 UD\89 & RQ
WBUREMHPQGHVLUDB Y DGKMRQ
W F BIQIBIG XHOPMW U J H@Fddstaneum, T.
OHQV DI O DQGHYHORSQHHC nfusum D Q@G cautella HJJV RI YDULRXYV DJHV
UHVLVW QFHRHMIDNGVEW F L-HKMD PB Q G
"\WH = HWWOHUG6DOHIBD®G _
6KDNRRUL O0RUHR Y\WHHQ M X G L FM&erials and Methods

XVIRIVIQWKEMALW L BIQGEHWAR Q F RP L L) QW ong rearing of test insects
LPSDFRQ HQYLURQKIDQYWHFHVVLWQMWHGE M 7D WULJILQUMHFGILYUREV K H
H[SORUDRMLRWH U Q R @ IWSRIfINAR Q W URQ/ w0 | H v W DRLGRIQUIREOR U D WBROLR X J K

PHWKRGUDGLRWERRRPIHVWD E O L\Klh® n G confusum ZD R EW D LQR® K H
W HFKQLRMHR QW URODRQEG L@ VHFYRR G oWR PR O RER U D WDWL R (RRTS

EHFDRWH VLGXEG Y D QR HHVH P LF B Ry 1 D LPKW L WK EDS D @K HE H U H
IXPLIDWEZRQFELOHN 3VIFIROD  Fx 0w XRI@BGH2HD WQN KV HFHWW HD UFK

GHPRQVWWBWHEH S W DREILIALWDG L D)W ERQ p WHRsWD\U W RHERWR O BIRAL Y H LRV L W\

WHFKQROMRD OW H U YW DYWRKMRR/G 5 b \ v K IRQD UHDUIPQUGLXPRQWDLQLQJ

SURWHEWMERQWHD G LPIMHRQHWEHz xR oH 7z KGRI @G UHZHHBVW  C.

VKHOLR1YD UL RIXXLINQ/G HJHW DE@G M tella ZDVFROOHFWRPG *RYHUQPHQW

PDLQ WD DORWKSURGRFWD RQIHE y H K R pWHD M V KIDWID U DIHE H D IRHG

SHULRIGVLPHUDG LIRREED\EHPRUH J ) R X 0 G Q X WAM®hIS ypbgada |/

DFFHSWIVR®/MKRWH QVLWIRFHKHPLFDO

WUHDWPHQRROD +DVDRQGKDQ _ _ ,
PHQWLR\QHB_VMUDGLWHQQV\}EQQ production,  collection and sorting of

VLJIQLILFEKDMAWHK A X DO RWW K HR R G€99S o

VW R UIRIQIG L WIURH@WY Z HQ8W U D G L D W IHG- XD WL H YW R H S D UDRBHS X DWW 6

KDREYLREWMEMQHW UHDMAWRER R QL]LEIIWKRWUHGD\ ROKH JJ¥H UMH 3\

JUDLG@RZHYHVWKHHVXROIWM KHRUHWEED O

YDO®IQ @9 UDG LDRDLERIBXVH R UNKH

KRXVHKROIG XVHQR @WH QB D 0 80KS [z UWAH [ HIBQ ® H SVQE H D N H UV

X Q WICXHORD Ry URIQY KIGH U B RGVKMUH

7K OWUDY&R G RWWR IRVXWHS HF WX POORXNHFBDWBQGODFH@EHDNHRY

ZLGHOAHIBI HU P L LGEOHAD @ WWUDRW B3 WS RV WIS IRHIRHK D UBK L VEID S D V
LQVHF W\ XFH LQ HPEU\RORJLRYH UQWHIBGEHDNRUH VVRIMKIHG XO WV
SK\VLRORWEGBIRG HQ VW H ID® GR U D Q & KW REIW KEIH D NADM R Y H @H BIX

W K\HX U | IBRAY L Q | FAMQRKBIWY X H U iy Q HW VW@ W K HE HD N HWWRR W KAH U H
DO $ QXPEHRILQYHVWLEDWRLRY HBWHBE WAL KRE QiD VRO OHFWLRQ

FROVLGWHKSRYVLERXES UDWR WKH IZQWKROOREDID\ RIGHH U H
FRQWREDAD H DWRVX S S UGN YH O R SA H DMP O HERPHRAW K HVH X'H UMH SVMBHW U L
YDULRXSHFLRIVWWRUSIGR G X EWVHF@WKHV WR REWDLQ DQG GD\ ROG HJJ

&DOGHWREDR YDUUR&D O G HHIBRXD
)DUXNL )DUXNL HW DO DQT confusum YDULBIRPt GD\WQREL.

cautella IURP + GD\V DW f &
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Tablel +DWFKLQJ RI 89 LUUDGLDWHG HJJV RI WKUHH VWRUHG SURGXFWV LQVHFWYV

Ages of eggs (days)
1 2 day 3 da
Pest species Exposure period (min) Mean + SEM reduction ~ | Mean SEM reduction ~ | Mean + SEM reduction
&RQWURO “ 2 “ 2 “ 2

T. castaneum

mlmlalg

&RQWURO o 2

T. confusum

Olnlm|9olzlololnlmlg
TlolnlmlglmTITNimlolo

&RQWURO

C. cautella

Eot a1l fnsl Hwll F=1 [0 PN
m m

olMnlmlolo

ofnlm|m|Olg

UHGXFWLRQ RYHU WKH FRQWUROV
OHDQV IROORZHG E\ WKH VDPH OHWWHU LQ HDFK FROXPQ RI HDFK VSHFLHVY DUH QRW V
7XNH\ V PXOWLSOH FRPSDULVRQ WHVW
6(0 6WDQGDUG HUURU RI WKH PHDQ

UV-irradiation technique of eggs
7KFD|_FR|WKHH/[+$HULPE@\WBHWHUPBQ%L"HUWWQ@[SRV)SWWLFW—WVKHU
DJH V'S HFH VILF/ \R DA Y H O RIgUYR LU UDG IDIVEHRR Q L UUD @ HD Wit GV

89 LUUDGUD(\M'H:QULPZ—"-QJN-HQGXF\NMéDLSDlWWE/ODIFGKHWD’WI—REVHUYH

DQOOXPL@BWZIRR O O X R U HE ¥ GEMW KK D W F RIDG YORIF UDZ 0020V RREVHUY H

DSKRWRSRULRG' ZLWKBRRWXPLGLWKHPHUJHRFPIGXOMMNWYHUNHSM
FROWURO VHSDBEWHL KHWEK R X Q GIGIX\@HDWL O

DGXEBWORVEB@ KH[SHULPHQRWWXGLQJ
$ : 89JHUPLFQDPS 7 ) *%RGH FRQWURBDFEJHURXSHUHMHSOLFDWHG

&R*PEKZZZ RSWLNHU PROWX®HQMWLPHV ZLWK HJJV HDFK

FP[ FP HPLW\WMYDY HO HRIJWXP

89 &ZDRQO®AKVR X IRAIHU U D G L'DXW L Q ®ata and statistical analyses

LUUDG LW WHRREDV. OO XPLQ@DWHKIR DWZHUBQDO\EHGDFWR DIQMD® \RILV

IOXRUHEKHDEMRULUUDGLRW.LRQDULD GER9$ XVL@LQLWREDQ®
castaneum D QTG confusum, HJJV@3HWGILLV KFR P S D U IWHRDWVG R QEH W Z HPHH@® QR/I
FPZHUSODRHIBVXUIDFHFP  FP FRQWURE[SRVSUKLEGAXNHWHWR W
I[URWKIMDPRJVZHUHUDGLOWHG PXOWLBRPASDULVRQV 7KHSHUFHQW
RU PLQXWHW YV X$HU LZRGE HW H U P LIQHIGX F MKV F KRUIBJIJVQFRP SD U MMR Q
XVLOVWRSZBWHIKHQ & IWKH[S RV X ik Q WIDRF® O F X G U WRMKSIR U P XDHU FH QW
SHULRKED® ODRE®WXURHBQE KIHWULHGXFWLRQ@; ' ;'] ZKHUH
GLVKHAHUHUHPRYH®PHGLDWHWHWPHDRDWFKRIBRQWHIRDBQES' PHDQ
H[SRVXWHHUUDGLD@QGERQ LUUDGKDPWHKELIQU UD G HDWWHIGHD G XOMFR Y HU\
FROWHIR® IGLITHUIHEWRXBENMUNHSW ZDVWODRDOHGHRPSXWMIIQGDUGL]HG
VHSDUDWHO\f & X Q WIDON F KILHQR Q D VHHR U PGIDY LY DVOHX G W KGIL I THUBBWH HH Q
ODUYDRERWHK UDG IDOIMEHRZ L U UD GWw RAWHHDE Q & KHD ORXIHQ W H®&JIHWLVE YK H
HIJJYHUWUDQVIWBOBEARIOW D LZQWHKYWD Q G BBE LDW LRYGHWHU P L O K®J
UHDURRGLXPREVHDGXOMORVIRQGLIIHUHQRBWUDPHWBYVY@ELQRPLDO
H[SHULEZDQAMSOLFDMWRAVWK HJJVGLVWULEXWLRQ
IRUHDAKSRVEHHIIRIBH TXRRPERU
QRQ LUUDH;lﬂ\MHEDLVD—hBRQWUFRLDﬁ(esuItS
HDFK DJH JURXS
Effect on hatching

C. cautella HJJRIGHVLDBKEHUHUUDGLDWHEGVIRXQG®/ KD8® LUUDGLDWGRRBH G
VLPLWERIKSURFH@Xiibslium HJIJYIIJV KDWFKRIGIIRIDOMIHURXSWKHIITHFW
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Table2 $GXOW HPHUJHQFH IURP 89 LUUDGLDWHG HJJV RI WKUHH VWRUHG SURGXFWYV

Ages of eggs (days)
1 2 day 3 day
Pest species Exposure period (min) Mean + SEM d-value* Mean + SEM d-value* Mean + SEM d-value*
&RQWURO 2 “ 2 “ 0 2
=
F

T. castaneum

&RQWURO

1-|
n|mfg|e|s|M|M[m|o
m
olg|o|e|n|m|m|o
®
~

T. confusum

o
Qlnm|g

(@] byl
= I
ul

&RQWURO

C. cautella

-

n|n|M|m|m|o|T

n|7[n|Mm|o
..

MIMiplmlm|o

OHDQV IROORZHG E\ WKH VDPH OHWWHU LQ HDFK FROXPQ RI HDFK VSHFLHV DUH QRW V
7XNH\ V PXOWLSOH FRPSDULVRQ WHVW

6(0 6WDQGDUG HUURU RI WKH PHDQ

G VWDQGDUGL]HG QRUPDO GHYLDWH

JUDGXDRQGUHDXVAVEKQFUHDNISRV XWDHIHFWHB[SRV)MWMAY9 IRU PLQXWHV

SHULR®EOH) DFWR$UIXPPGRKDWFKLOQNDWLVQDRLGWRRZWEHWRVEHHLRGYV

RIHIJWKRZHANK BW UDWDG/LJQLILADERBYW LUUD G LDW DR QL FDIPGWIFAHEX O W

HITHRWWOW/GHFLEWKHIOWHUDFWEBBRPHUIJHOEPHWWKHUIZHM UK R VLIJQLILFDQW
$OM[SRVEHHLRBY UDGLMWIGK@ G I IHUH @HMWZ HW® H/ SHFLHY DG XOW

W KKD W F IRUIFQIUINVEF RP SD UW\RRQWUWR HWHUJIHQFH IROORZLAPEDWUDGLDWLRAQ

ZDREVHUWKBWGHUVDQGGD\ RRG

T. castaneum DQ@. confusum ZHURRUH, P1-P2

VHQVLWRYH UD\WKD®RXQJHUJIV Vp,q,/1, + p,q,/n,

GD\ ROO®WEOHWKRZWKDLW. castaneum

KDWFRUIQJIJDQGGD\ RDIGXHUWHH G XFHG

WR DQG UHVSHFWLWH®\L @RI Discussion
H[SRVW®&H UD G LDARDMRRAMWQ K LELW B G0 L | UFIBXEME RRD W F MK O
XSWR DQG UHVSHFWLYROQ | G XORMHUJIJHRQWKUH{SHULPNQW®RDDJH

H[SRVRUHDQGGD\ RHOIG@R/T. confusum LQVHANWREVH UZKHRBJIRIGLIIHWDHEW
WR9 LUUDGLPWWREBWKKDQGE L.  7HyUH[SRWMEY L UU D G L DRAHL R @ X000M\R
cautella WKIRXQJH#IUIVDQGGD\ R2BUHy K R 7 W& DM\ X Q JHLUR Mribolium V'S S
PRUMHQVLWBYHIDWKIROGHWYV  pQG cautella ZHUMRUWHQV LWRY K D\V
GD\ ROGEOH 7KH GD\ RBEIRIT. K RQ GRIQUMWK BRQ W DIDAMWKIKE Q G LRI V
castaneum ZHUmHVMQVLWLHDGW‘DN\D.@@OGWYDUUR ZKRREVHUWKDBW
GD\ RBGIVEXWKHGD\ RBBIRIT.  ROGHIUR Ephestia  Cadra) cautella ZHUH

confusum DQCCScauteIIa ZHUH‘RU\HHQVLWLY@'EJ KYZ)I\-IQVL\WIBEVHJD\\NKDQXQJHHJJV
D(IO]HD’QGI[SRV)SHIHJLIE.chuteIIa H‘]‘]V*XHU“:HO UHSRUWKHIWH® JIR I

ZHUBHWHQVLWBWHUD\WKDAHUH  ygjiothis virescens D Q& zea ZH UH[S R V\M B

castaneum D QTGconfusum HJJVDEOH 89 UD\WID VKREZWYHOHQJIWSK WKH
SHUFH QW DIIHKDXMRKUD GXGBBRWHDVHG
Effect on adult emergence ZLWKQFUHDWILRHH[SRVXOUHR RKDW FK
$GXHWORMUR@®BY LUUDGHDWAIG RFFXUMMWHMI[SRVRUHPLQXWBUXNL
castaneum, T. confusum and C. cautella HWO UHFRUWHKONWK HH F X Q COLQ\G

JUD G X®PU HDWHGX UD R HRRR VWERH H U W R@pNitabius_diaperinus HJJVHVXOWLQJ
UD G L DMQRWH DADHE® H 9H UNH ZD G X OWWR 89 LUUD G RSwHES QvwDUZBHH
HPHUJHBPGD\ RHIJGRT. castaneum DQ G UHG XFHEQ L | L FHDQ\BHW O REVHUYHG
QRDGX@GWMYHORSBRIGEGD\ ROGIRIT. UHGXFHIGW L QLU N IW K8 LI O Exorista
castaneum DQG DQG GD\ REGJWIT. sorbilans GHYHORSR®9 LUUD G OSHG
confusum DIWHDQG PLQX\RHKVYSRV WWRH KE UHVHRWAMXNES RMKIM QG RPAHD UG

89 ,QC. cautella, GD\ RBBIYHUPRVW ZKRQRWWGBWIRIWKHQGLDQPHDO
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Table3 )DFWRULDO $129% RQ KDWFKLQJ RI HJJV DQG DGXOW HPHUJHQFH IURP 89 LUUDG|
SURGXFWV LQVHFWYV

F-values for
Source DF hatching of eggs adult emergence
(ISRVXUH SHULRGV (3

6SHFLHV Qv
$IHV QV

(3 [ 6SHFLHV

(3 [ $IHV QV QV

6SHFLHV [ $JHV
(UURU
7RWDO

6LIJQLILFDQW DW

3

3

3

QV QRQ VLJIQLILFDQW

P R W Wlodia interpunctella WKHED[ PRWKHWQ&®LYHGL DQGXSDRHA. diaperinus
Galleria mellonella, WKBDUPHONZHXE 3DUZHHHQWDO ZHUHM[SRVHEGR
Oncopeltus fasciatus, DQ@RUNWHUPEZWHNM89 LUUDG LWKHURG X FRAD B R®WR JH Q\
UHPDUNDEO\ VHQVLWLYH WR 89 ZDWDIBJIDMKILRIPO\ UHGXFHG

<DQDQ6DFKHU LUUDGT bastéhéum 7KHVLJIQL L FDHGKGRHDGN FKRQ® GXOW
HJIJRIYDULBXMMWKUDWBHWHUWKEBHPHUJHGBMNVHG 89 LUUD G LIDQW.RK
HITHRWGRVHM @JHRQKDWFKIZ®B\ H[SHULPHRMWMOVSURP LV LWRPSHVW
UHFRUGHZHODRQGHYHORSWKQWDYV PDQDJHPSFQWRWLH2WD\EHFRQFOXGHG
SURSRUWRRQDOD G IAORVIAN® H O D WWK Q WU D G LLDOWLHRUAD IBIQ 6O HPIYW KR G
RIW KGIHOIDQG HY HO R IR MEMV SWRWVWK HIRURRSUH V H U DB HRER Q WARZH Y H U
GRVZADWLQBMUDIHY¥XUDLYR&BDWL@XFK PRUH FRPSUHKHQVLYH UHVHDUFK L
V X JJHWWAKMGRH Q V L W HY IRMW K H

S X O VHHH H W@ahbsobruchus chinensis WR
UDGLRL V@ WMRSHMEG | 1 H WMWK H I 1Fknowledgements
GHY HOR SIKHERNWRII6 H L GHBDO PD\ 7TKHDXWKRUKNUDWWINBG&IHHV,WIHVWDWLRQ
JLYDSRVVHESGDQRBWLRQHHQ VLWL YARQWWDWERUDWRBXIRIODRGERRG
W KRHO GHHIUW B9 U DWK IWK\R X QJHIWYV (QWRPRORIRUDWRWLRRRBGHVHDUFK
7KHVIRXQMWKD&XULGHDUMPEU\RQLEVWL WXWWK EDSDIRW XSSOWRMHVW
RUJDQL]DOW.R® K$H U L S kSHWBVKY K HL Q VHFKVH XW KR KB BWR IHWOVRDKWD E
HJJE\89 H[SRVXIUGRMP SHEHHLDELOLQRKDLUPEQDUW RHL{RRORDMVKDKL
RWKHWLYPMQWYGHHYHORSPRREWHEILYHUVRDQJIODGIRUKURY L GWEH
WKHPEU\RQHFLEB¥DPRUWSHFLDOQIHEHVVDU\ ODERUDWRU\ IDFLOLWLHV
DQGLIIHWRUIWIOH FAWQRORQIHHBODFH
H D FRKW K HKUX \G D P D J RQW K\HX U | VAWV V R Bferences
R IW KHHJ J&D @ H D WIDWD KIHG Y D QPW BRH V.

RQ\PRXV (YDOXDWMRPWEHVW LUFH GIHEXQH V

GHYHORFRRRW SHQHWODDWRWLR é@ I R RERAO, AGP: 1974/M/11; WHO pesticide Residue Ser.
89 UD\V No.4. SS

6LPLQHGXFWDRXDAMD RZDRUH SR UWOBKRQ\PRXV 3HVWLEFHEHAXHRR GHSRRIMW K H
E\+DVIDHD O ZRUN IZ@Q \8k0 LUUDGLDWHGRLQWHWRQN“()BZ:RtJ[NLS)DUWI([SHUWV

: RQ3HVWLFH \GIHG B B G+ 2 SHWVRP P LWRAH H
S XS IRE. sorbillans. 7KISUHVHQWELRUM 3 HVW LFH \GIHG KAD\Plant Prod. Protect. Ser. No. 1;
DOVRPLOMRKHQGLRIIMAHDUG ZKR WHO Tech. Rep. Ser. No. 592. S S
UH S R WWAKHD®E& XIORMH U J HADRSIURJUHVVLYHO\
GHFUHBEWHGKGERYVHKHQDWWDIBIU Y BoHDBG /HW KIDFOV IRREY L U U D G IRIWQ RIQF W V
RP.interpunctella ZHUHJUD GEZDWBHRI @ D\V  Journal of Economic Entomology
$GXO—W’HUJHQBMVLJQLILF(EJIEDIV\ID-I\D};IF—{|C§;HQVWHLqpEU\RQBLHZYHORSIEQHS(ENW,U

(1) B

ZK.HQ.DURID-H:aStaneum JDUXNL DQG H G L Widedd Physiology S S + -RKQ :LOH\
A. diaperinus ) D U XHNWY O ZHUH S R WHRS
89 LUUDGLKWQRRDEXHOIMINsIs 6 KDUPD
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% U X:F$H (IM"HRMW 9 UD G L RWWHIRKD WHModia 3DUZHIBQ)DUXNL $NWKBU *URZWXQG
interpunctella /HSLGRSV8HWDO L Géukhal of GHYHORSPHQW  Alphitobius diaperinus
Stored Products Research 3DQJHU &ROHMHIMEUDR GLHYMHHD RISILRR]

SXSDHUUDGLDWHEO WUD YR WUHiVErsity
%XUNKR:QGHDXVWLQL % L RO R PIHNVDIORG V Journal of Zoology, Rajshahi University
VXUYSHQERQW,WRBUKDB HGLWWRIbgy and
Management of Food Industry Pests. SS  + $2%& 3V]F]IROD ZD\WRDUNWWHRQF RSIRRG
SUHVYV L U U D G LFbod Ter@ology

&DOGHURMYDWBUR (IIHFRMWXOWUD MMLREIDGIW WX RQLOMWKAD WA Q 5DGLRVHQRYWUYRWD JHV
RQW KHJJR IEphestia cautella :ON /HSLGRSWHUIRI Callosobruchus chinensis / ,Q Radiation and

3K\FLWLIWr4l of Stored Products Research radioisotopes applied to insects of agricultural
importance. S'S + $($
&DOGHUOR®UXFEM /HHVFK (INHFWI 6DOHIB 6KDNRRYL 7TR[LFIRVPDODWKLRQ
89 UDGLDWRRHJJIVRI Tribolium  castaneum SHUPHWBWQR\SHUPHWKIDLQMWVYLVIVOQ W
Phytoparasitica VXVFHSWWBEORIDrNolium castaneum +HUEVW
Pakistan Journal of Zoology
&KDP®B5"\W K ( 5HSRRWKIB2 JORFXO YH\
SHVWLNVXEHWS WR IE/IWRWH B IS®! V \WYFAO 6DOHIOB 6KDNRRBBL 7KHWR[LFRMHLJIKW
Plant Production and Protection Series No. 5. S LQVHFWWRLGWE VWD U DPQH G XEONH WRATH V

JRRG DQG $JULFXOWXUH 2UJDQL]DWLRQ dastaveliril SHHLUVE NFRBkistBriWIbRr@IV of Zoology

&KDP%5 '"\W R ( )$2 JORBMXQ YRHISHVWLFLGH
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