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"d:BJ?Q@F\EDU?@C?Q$_B%6QMDEQ;DE%DŴ ?DPB;ED$DF%Q@G 8@A<BC;?D@ Xa#QEQ@;?@B! 0D$$BFBDW6?WB

9C?B@CB! 0:?@Q"?$?Q@FY@?UBEA?;%! [Q@Fg:D# (H''H*! 0:?@Q#

9:.,*)',$ &/?P' 1DBL<$DEB;:BPD$BC#$QEC:QEQC;BE?A;?CA! BL<EBAA?D@ <Q;;BE@AQ@G M?D$DF?CQ$W#@C;?D@ DW

;:B2( #M?R#?;?@ $?FQABFB@BJ'-3.G<& DWJ"'+&+/D+#+ '04*,(5&5B;:DGA' Q̂ABG D@ ;:B;EQ@ACE?<;DPB

GQ;QDWJ5'04*,(! ;:BW#$$O$B@F;: CV3/ABR#B@CBDWJ'-3.G<& =QAC$D@BG M%\0TQ@G M?D?@WDEPQ;?CQ$$%

Q@Q$%gBG>RT1O\0T=QA#ABG ;DGB;BC;;:BBL<EBAA?D@ $BUB$ADWJ'-3.G<& ?@ ;:BBFF! HA;-+;: ?@A;QE

@%P<:A! WBPQ$BQG#$;@B=$%BPBEFBG =?;:?@ &Z : Q@G H -+OGQ%OD$G WBPQ$BQG#$;A! Q@G ;:B:BQG! ;:EDQL!

QMGDPB@! F#;Q@G DUQE%DW;:B(OGQ%OD$G WBPQ$BQG#$;DWJ5'04*,(>/A?@F$B@B=$%BPBEFBG WBPQ$BQG#$;



!

V °

.

2Á

$

R]S

2(

�eåW�&8

J'-3.G<&

���½<îø�

,,(..

DWJ5'04*,(=QA?@JBC;BG =?;: '>'+

!

6GAJ'-3.G<& "+ ''' @FI

!

6# Q@G ;:BBL<EBAA?D@ $BUB$DW

J'-3.G<& =QAGB;BC;BG M%RT1O\0TQ;&Z! Z*! Q@G !& : QW;BET3/?! Q@G ;:B@#PMBEDW%BQA;O$?KB

A%PM?D@;A"N69A# ?@ ;:B:BPD$%P<:! A#EU?UQ$EQ;BDW;:BWBPQ$BQG#$;DWJ5'04*,(! @#PMBEDWBFFA$Q?G

<BEWBPQ$BQ@G BFF:Q;C:?@FEQ;B=BEBQ$ADGB;BC;BG>&TBA#$;A' 1:BW#$$O$B@F;: CV3/ABR#B@CBDW

J'-3.G<& "7B@ Q̂@K QCCBAA?D@ @#PMBE$ c5p'(,Z&!')'>H# =QAA#CCBAAW#$$%C$D@BG WEDPJ5'04*,(>

1:BD<B@ EBQG?@FWEQPB"4Tb# DWJ'-3.G<& ?A& *+' M< ?@ $B@F;: Q@G B@CDGBA,+' QP?@DQC?GA>

3$[201V& :QA@DA?F@Q$<B<;?GBQ@G CD@;Q?@AQ0O;BEP?@Q$CQ;Q$%;?CGDPQ?@ =?;: QA#MC$QAA#M?R#?;?@

$?FQAB" 2( #>\:%$DFB@B;?CQ@Q$%A?A?@G?CQ;BG ;:Q;3$[201V& =QAC$#A;BEBG ;DFB;:BE=?;: D;:BE

:BP?<;BEQ@ [201V&A! Q@G :QG ;:B:?F:BA;:DPD$DF%=?;: [201V& DW>*)"("+ #+;+2"51:BRT1O\0T

EBA#$;AA:D=BG ;:Q;J'-3.G<& :QG DMU?D#AA<Q;?D;BP<DEQ$BL<EBAA?D@ A<BC?W?C?;%! =?;: ;:B:?F:BA;

BL<EBAA?D@ $BUB$?@ ;:BQMGDPB@ DW;:B(OGQ%OD$G WBPQ$BQG#$;DWJ5'04*,(>1:BT3/?EBA#$;AA:D=BG ;:Q;

CDP<QEBG =?;: ;:BCD@;ED$"?@JBC;BG =?;: GA:H=#! ?@JBC;?D@ DWGAJ'-3.G<& A?F@?W?CQ@;$%?@:?M?;BG ;:B

BL<EBAA?D@ $BUB$DWJ'-3.G<& Q@G BL;EBPB$%A?F@?W?CQ@;$%GBCEBQABG ;:B@#PMBEDWN69A?@ ;:B

:BPD$%P<: DWJ5'04*,(! =:?C: $BG ;DQ@ BL;EBPB$%A?F@?W?CQ@;GBCEBQAB?@ ;:BA#EU?UQ$EQ;BDWWBPQ$B

QG#$;! @#PMBEDWBFFA$Q?G <BEWBPQ$BQ@G BFF:Q;C:?@FEQ;BDWJ5'04*,(>&0D@C$#A?D@' J'-3.G<& ?A

C$DAB$%EB$Q;BG ;D;:B<EDCBAADWN69 EB$BQAB;D:BPD$%P<: ?@ J5'04*,(! <$Q%AQ@ ?P<DE;Q@;ED$B?@ ;:B

FED=;:! GBUB$D<PB@;Q@G EB<EDG#C;?D@ DWJ5'04*,(! Q@G CQ@ MB#ABG QAQ<D;B@;?Q$;QEFB;WDE;:BCD@;ED$

DWJ5'04*,(>

;&2 <$*0.$ J"'+&+/D+#+ '04*,(% J'-3.G<&% %BQA;O$?KBA%PM?D@;% T3/?@;BEWBEB@CB% FB@BW#@C;?D@

..

R ] S

J"'+&+/D+#+ '04*,(

Q @ Ø õ 5 )

"[BP?<;BEQ#

]S.

"VB$<:QC?GQB#!

|�-]iø¾

[�^ª��k�L#

"

p}AÁ

! &'HH%

[Ö1

Á

! &'HH% e?@ *#+'>! &'HH#*

R]S�¾[�L

��KJ�~I«

$

kÞQÏ¯�½�½��¾[

á8%ù

"[#Q@F*#+'>! &'H!% c# *#+'>! &'&&#!

Í

ÃKJ�ì7½�5¾[fL

"

{±Á

! &'H(#*

»

$*O�²�¸|æ\R]S���Ã�

!

RÆV

+

]ð½)ÛÃNPÅÞ»$à#¿

!

ÃÄ¬2ç¦

|ÕÖ

!

��Å²R]S�þ�à#¿�@b�

"6?QD*#+'>! &'&H#*

8Ë

!

õ%R�mz*æ\r

ÞØæ\R]S�Ùyð^²ÀK2�

*

ñã¹B@7

"%BQA;O$?KBA%PM?D@;! N69#

|R

]Sé��ØãB@7Ù

"

T�]Á

! &'',%

ªÇ

Á

! &'HZ#!

4HKÇ

!

R]Sé�

N69

yð�¿x

��ÊR]S�@ÆX�

+

5hÚ¤�;÷�Ü

+

¾

»Ü½Ü¶ÜÁ¡í'

"c#B*#+'>! &'HZ% 9:B@;# *#

+'>! &'H,% "# *#+'>! &'&'#*

8Ë

!N69

Ty�K*

OR]S�Re�

!

�H

N69

�R]Sé��²ì

¦� Ï × T � Ø K R ] S * O � � R � �

"N#K#:?ED*#+'>! &'HZ#*

`Vjk4HKÇ

!

R]

SB¾»Ä�#�xyuÄ÷�xð

N69!

S�¾

»§

!& :

Ä�#�xyuu÷�]ð

N69"

U5

K

#*

K�Ç

N69

¶��é~&©�xyJ�Ï×

�»P8e½Éæá\

!

ßà�R]SB¾»Ä�

#

"N69

ÑC~&�a3

#

½¾»§

!& :

�Ä�#

"N69

]ð~&�V

#

���é±�!ê�ô0ø

�

!

5J

2(

�eåW�&8

J'-3.G<&

KLð�

N69

~&Ï×u÷�^_Uî

*

�eçè�én;

"#M?R#?;?@O<ED;BQADPBA%A;BP! Y\9#

|Í�@_2�

�%Ñ§&Ïá\

!

�üýâV

+

!êÉæ

+V3/

&

º�;�?!�Á@_Ï×¡#T2��Éæ8Þ

"c?Q*#+'>! &'H(% [D*#+'>! &'H+#!

��O|üTø

�9î'àçèô�X4g�

"VEB:BEQ@G 0Q$$?A!

&''!#!

S

2(

åW�|�Ï×u�eøù�eçè

±�9î�rVüN}��ñ�

"d:D# Q@G dB@F!

&'H!#!

q^rV9+e�çè�48�

!

õ�e!

3©�_çè�Åg�e»'à

"a?@ *#+'>!

&'H,#*

é/

2(

¯¸-½8ÞI�

!2(

�eåW�

1øK

(

ñ

$

�¨

T837

¯¸-�

2(+

�¨

[201

¯¸-�

2(

�;�¨

T̂ T

¯¸-�

2( "0E#g*#

+'>! &'&&#* [201

ñ

2(

¯¸-|4õ�

!

�¨�

2

3O$DMB

½

0O$DMB!3O$DMB

e

2&OYM

uaéBÜ¯

N

!0O$DMB

u�õô8�¯NZ3��e!3Â�

_ÂN2�

!0O$DMB

�§

)'

28&�|=ô�eè

9î� äa�

"VQ@?B$QQ@G 9:QEQG! &'',% 5B;gFBE

*#+'>! &'H&#* [201

ñ

2(

8&Ô¯¸-#Tþ_

�

!

JI¯¸-1î¿±�_

O

çèôM�8Þ

"\Q;EQDownloaded from https://cabidigitallibrary.org by 128.175.230.110, on 06/25/24.
Subject to the CABI Digital Library Terms & Conditions, available at https://cabidigitallibrary.org/terms-and-conditions



,,Z..

"#$%

12#+ 3,#$)$'$4"2+ !","2+ ))

w

*#+'>! &'H(% 8EB@B*#+'>! &'H*#*

�4H��.+|R]S

2(

�eåW�&8

J'-3.G<&!

�Í�â�01½çè01±�@_�

Ð$ø�

!

���Þ

RT1O\0T

=ôÍ�R]SÃ�

5h��½Ã��Éu�KLð

!

ø�Í�¡KL

-.

!

�±�Èø�

J'-3.G<&

KLðíÉ�R]

S@_$<î�»P

!

�VKR]S*O��R�

IJ;P�&/

*

=>

FGHIJ

=?=>

KLM%

��R]S#d¢,JK1@_6ð;=k=

F\r23jklE"ÛÇl

!

�l�l?¿ìí

�

13H

^#¾[åÛþ¾ÃxûÎº

*

R]SÎ

º¿ì

$

?Î

"&) rH# ]!

M�ÏÎ

*'o rH'o!

l

âV

H)6k*V*

SoR]S½

+H -+

³$#

+

B¾»

&Z :

�Ä�#

+H -+

U³Ä�#

!

;

(

U³Ä�#

Ó

+

Ú

+

¦

+

5�½½ä

!

úÙ�BSo

(

ÃÁ2Ù

Ú

!

Íu½×

(''

�

!H -&

³$#øV

+'

Ó

!( -Z

³$#øV

Z'

Ó

!+

³$#

('

Ó

!

B¾

&Z :

�Ä�

#½

H -+

U³Ä�#

&'

Ó

!

Ã��ÉÙ�¯,

H''

ÓR]S

(

U³Ä�#

!

µØ

-*' ]

ßWÁÜ

ÅÞ

*

=?@>

Y

KM9

GH�

'6M9

�Ù

ÅÞ

T3/

�¯�¿w

"5?@?̂291Y@?UBEAQ$

T3/2L;EQC;?D@ _?;#

�¯

H>H

µuSo�R]SÃ

�ÙÚ�ä

T3/*

ä

T3/

ôð½iÎºÝðøl

lÎ6

3Q@DVED<3VO&'''"1:BEPD9C?B@;?W?C!

x*

#

=

ô

*

¯

H

!

F

ä

T3/

N�

CV3/!

jkg8.âç

H

è

CV3/

N��¿w

"\E?PB9CE?<;

15

HA;9;EQ@G CV3/

9%@;:BA?A_?;#

ÅÞÃxN��

CV3/*

=?A>1*#738>@

,NO1bn

&ØR]S!ê�y/

!

�¯NR]S{&8

�� Ð

!

± ²

J'-3.G<&

�

CV3/

{ Æ 0 1

"7B@ Q̂@K

>ê?

$ c5p'(,Z&!')'>H#!

�Þ

\E?PBE

\EBP?BE+

ëìí6ï_

"

K

H#!

�R]S

"

]#

#

CV3/

K�÷ñò

J'-3.G<&

�{Æ

CV3/

01

*

\0T

øêén

$ 2L1QR

�

H'

!

6!

\íDï_

"H'

!

PD$I6#

ú

H

!

6! CV3/

�÷

H

!

6!

Þ

GG[

&

4

ÔÕ

é�Â

&'

!

6* \0T

ñò×0

$ ,+ ]

�u�

+ P?@%

,+ ]

u�

(' A! )' ]

úû

(' A! !& ]

Úý

,' A! (H

2ûÕ

%!& ] H' P?@*

±²�

\0T

�_QÏ

&o

ü

�ýþè{|=ôéS

!

�õéS ²

V3/

Ù�ó

Â\v@"@_Âpô0ø�

*

=?B>1*#738>@

,PQT-U

�Þ

30̂84TbW?@GBE

�'�ô

4Tb":;;<A$

!

===>@CM?>@$P>@?:>FDUIDEWW?@GBE#%

Q Ï

30̂8

6̂/91

%Ñ

0V9

01

":;;<A$

!

M$QA;>@CM?>@$P>@?:>
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