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香泽兰提取物微胶囊剂对小菜蛾
产卵驱避作用研究

Zl7!!$!["!!\W]!!^A_
!=L-.S0X:<$67A%P=H67,"&OD!’&"#>!"

01!B#WX0‘s-ahb3n<&cd$nSefUfFQ-gh()"82aBhLIJahb3n<
&cd$nSefFQrJK-gh#-!6iO)t-1:Tgh#-jkrm!/*@!J!’""">"""29#Y9
hSefiQ|xf[{0#(f"$&f$6i/*h‘7’gh()jk/[!zlKV!’!/*#J@

!"""29#Y9ghKLm7FZ%>f"n‘O)ahb3n<&cd$?JSefFQ-gh()Q%lKV’!
O)%J@tt-KLU7FZ%"f8_!H:7F$>f"

234!Sef$!ahb$!&cd$$!FQgh()
56789!O>%!<)$

X#$/1&$,$1*)30"/"33"*+712,-"@$+01+)/&.3"&12,-""M,0)+,&201@
7(5"+%#’($%A%#"+($1*40(+300"B;0%)+300"

W3G*ID38bIG89&!c-89W489&!cI389TDF489&!WDTG89KD-

!($)*+$#*+’*,624%7#T7*/*0’$25L%56<D*+#%5G.+%;2#L%4%$+7:9%2#%+&

"*8#:9:.2$;0+.78/#8+$/N2.?%+4.#’&H8$20M:*8!’&"#>!&9:.2$"

’5&,0)+,!,I-GN4FG;4=4G83.H-F-..-8:KG6=I-24:HG:3F;D.-;G6=I--5=H3:=;6HG2T8D$#*+.8<*5*+$#8<G81/8#%//$
J’/*4#%//$W<!W-F4JGF=-H3$P.D=-..4J3-"73;;=DJ4-J48.3LGH3=GHK38J64-.J;<,I-H-;D.=;H-N-3.-J=I3==I-GN4FG;41
=4G83.H-F-..-8:KG6=I-24:HG:3F;D.-;73;I49I38J=I--66-:=.3;=-J6GH3.G89F-H4GJG6=42-48.3LGH3=GHK<,I-241
:HG:3F;D.-;7-H-D;-J=G:G8=HG.J432G8JL3:Y2G=I;4864-.J;38J4=73;6GD8J=I3==I-MD38=4=KG6-99;73;H-JD:-J
GLN4GD;.K74=I3.G89JDH3=4G8<
6"7%10(&!1/8#%//$J’/*4#%//$#!T8D$#*+.8<*5*+$#8<#!24:HG:3F;D.-#!GN4FG;4=4G83.H-F-..-8:K

!!\#k!1/8#%//$J’/*4#%//$W<"jij%!W-F1
4JGF=-H3"#k/!P.D=-..4J3-"&-W<;@#q/q
#&NZ?kT=W;:’&()w!"Z[)"P6z
*&wSJ!"#\#keNUVuwk;:’+
N6W;:’!>()!"Z[#"P6z?&\#kT<
;+Q+*=&dw5:"#Y18<@#q/q
#T-W;:&wL1*EL1t,"LJ33R<
+<*=)1AJ&TZ?|PY\#kT<;J
KTq#%x(}t>"""r=z1&oRU~o\
#kTIRxt&"c2eK:’&()EUT’zQ
OBe\#kT~o-WyzU‘0~oq8&d
e‘0-kTLkpKTM)J1<h&\#kB

Ce%*XRT‘0{:+H%<=*=TLk&
+Pez}aCD!+="9%<=Lk’’()\#kY
{~<Z?18VeKT;:KU’&()

TR=Ln236<‘[3}R2345+N
m(;:oH,+)?,efTUVDcwx’#()6
7Ods}owe’M<9:+*<*/$%2$*5*+$#$
!W<"Z489a?GL48;G8(TiRk’=iRk6<
‘[3e\#k*NOPn:!9*2*D*<*+D:$
4.2%24.4+H3J.-K"*20ru=!(.+.*<’M$4$#.?$%
+.38:I3HJ"y=W;:9D3.TQ<*Kn*%i
’$nIMy*R’(&>()=L-.S0X:<$6
7Aw:P67X%1}R8=zowe7$3<

-%’-
!&))s&!’!!""("

PWA@,P?X,0*,SX@!RG.<))@G<!!!""("
!!!!!!!!!!!!!

6 7 ^ G



-W*R~!!z%iQ<*R<-W*RuvT
XAr+{"_NUV2345+#NC67=W
XAr+e\#k~:T%iQ<*R#

8!ab#vw

8<8!cdab

8<8<8!~Bf3
\#k<I=L-.S0{@-w"<nxk

6:qVApR#"676sC"Z[?@V-"*
<T{:‘#

8<8<?!~Bo$
owe:07$3E=L-.S0X:<$6

7A7T$owe7$3XAr+E=L-.S0
X:<$67A6q@7T$"<)fIL)’’E~
H-a<3/BDco‘7T#

8<?!d’vw

8<?<8!ahb3n<&cd$nSefUfFQ
gh()-G<aJ

!!owe7$3XAr+^NG_@\]P-R
cJ"z_@<e2$owe:07$3RU(TR
+Rm@G{’‘+?R_@\]P-RcJ"z
rYxTR+G’‘+G_@<e2#./R‘)
"’fnr’T#"%-+$44.7$D$+$7:.2%24.4W<U<
+34.-K&6"R|~73T{Eks?U#"61"I
/EI??{C:u%>":2l>":2l>":2&,#
|uk{>"#"6"e2GTHa!""fe$k
@h#N{’eB‘&JT\#k~:"z&"fS
s@<~:wPBC#|!V$8T{#6rE7
i("@S{YS6THT#6"My)6#|TH
]#b=>#

8<?<?!ahb3n<&cd$nSefUfFQ
gh()-n‘B#

!!{@w=L-.S0{@-w;D#./V2
’rYTAW%-+$44.7$$/)*0/$)+$W<U<+34.-K&
x"<R6S31]J"\3h]&!2!"ks(U&
YcJTowe7$3XAr+kE"z_@G

"<)fIL)’’<e2")6=>#<Rs>v$
H{$H"|>$H!""rE#617i("|!J
rE&6"CrE>6#

8<A!KL.C
<Rr‘?TIM*Rdq1(%6SP*&*<@

:1W’(("dJ2u{f’v)

6SP*[E",HE"*Z
!!v,E",H!E"*Z!6<THte2^6KUi
x"6SP*(&Zs}W3se~:%iDU(TQ<
*R"6SP*f+\"s}rfTQ<*R+S#

?!^k#7u

?<8!ZV/gh@0124>]34K;=95
67TU

!!owe7$3XAr+e\#k~:TAp%
iQ<*RT,(Od@s&#Es&]@"ow
e7$3XAr+e\#k%i9}3TQ<R
k#&YcJXAr+THT#61\#k7ix
k3.[Ue2"+fTH?!J"\#k7ixl
[=#(f"$&f"TH?>J\#k7ixl[=

’’f"$’f#TH?U(ZL&YcJLQ<Rk
D8&Y"XN1sS<6cJ8xoTMT9X#
+f"TH?!J"XAr+ ’""!&"""!!"""!

>"""29*Y9Z7ix!6l[=#(f!%&f!

%(f!$&f"&>VZ"!6<’’f!$&f!$$f!

$’f#TH?67ZLTFTowe7$3e\#
k~:%iQ<*R<c’l"e4=&#V

!"""29*Y9cdu]t4%>f"s}XAr+e
\#k%iTQ<*R5c’5T#c^N-Ro
we7$3rK5"owe7$3XAr+e\#
k~:%iQ<*R}35M"5c’}35T#

f8!ZV/gh@0124>]34=Ev9567TU8!

ZL
*J

owe
k+

cJ*
29+Y9/&

Ak7ix*!+"/&

TH e2 6SP*

! XAr+ ’"" %)<%)r"<($&"&&<’"r)<&’ "<)))"

&""" %)<#(r&<#(&"&$<""r!<"% "<&$)&

!""" %!<%"r&<"!&"!"<#"r(<’) "<&)’$

>""" %!<!’r"<!’&"!><""r!<"> "<"$)%

7$3 !""" %$<!’r&<%$&")"<!’r)<$! "<!$%>

> XAr+ ’"" %#<))r"<#(&"&><""r!<’! "<>’!>

&""" %><""r&<$#&">’<’"r&)<#("<"%($

!""" %"<))r"<))&"!$<#(r(<#( "<"&&!

>""" %&<’"r"<’"&"!(<!’r#<’( "<"’’"

7$3 !""" %&!<%"r&<%)&")!<""r’<"$ "<>&%!

# XAr+ ’"" %’<#"r&<>>&"&><#"r!<)> "<)%)#
&""" %&$<%"r><!$&">$<!"r><$) "<>"!>
!""" %’<’"r!<&%&")><!’r&"<$#"<&#"#
>""" %%<>"r’<!>&"!><%"r)<(& "<))%(

7$3 !""" %&’<%)r!<))& !)<%)r’<## "<#()%

!&&"stTHce2{=u@w"<"’@A(j3.#

+$’+6 7 ^ G
!!!!!!!!!!!!! !&))s&!’%!""(&

PWA@,P?X,0*,SX@!RG.<))@G<!%!""(&



?<?!ZV/gh@0124>]34K;956
7TU=GHd’

!!xL{@Od!s!"s}#Uk?&YZL&
YcJTowe7$3XAr+e\#k~:%i
kD5MTQ<*R#dQ<*RF}sS<6U
RcJTTSoTM$w]]ZLp67-RZL
TFTowe7$3XAr+Q<cdU^AR#
d,!"""29%Y9w%JpIM*Rdq1(k\
U"<&#TH?%Jut"<"#">$c"<)fIL)’
’&"""gErKowe7$3XAr+e\#k
T%iQ<*R}35R$

f?!ZV/0124>]34K;=
GH9567TU8!

ZL
%J

URk+
cJ%

29&Y9/&
Ak7ix%
!&"/& 6SP*

! owe ’"" !&!<!(r)<)$"L "<!)%)

&""" !%<#"r&<%&"L "<&#(&

&’"" !&)<()r)<%#"L "<!##%

!""" !><&)r&<)#"L "<"%")

"<)fIL)0* &"""!" !)$<%(r%<#>"3 "<((>#

_@e2 ’ !’&<>(r#<%&"3 ’

> owe ’"" !&&<!"r)<)(": "<!!)>

&""" !%<()r&<%!": "<&(>!

&’"" !%<>(r)<#&": "<&#%$

!""" !)<()r&<)&": "<"(>’

"<)fIL)0* &"""!" !)’<&)r#<$&"L "<(""%

_@e2 ’ !’"<&)r$<"’"3 ’

# owe ’"" !%<#(r)<"’": "<!&)%

&""" !&"<>(r)<&%"L:"<!’%!

&’"" !(<()r)<(!": "<&$"%

!""" !)<#(r&<!(": "<"$"’

"<)fIL)0* &"""!" !!)<!"r(<&)"L "<’(!>

_@e2 ’ !>"<’)r(<&>"3 ’

% owe ’"" !$<#"r&<!%"L "<&#>!

&""" !&&<&)r><">"L "<&$">

&’"" !’<!(r"<%>"L "<"$"&

!""" !)<’)r"<($"L "<"#">

"<)fIL)0* &"""!" !!"<!(r><&&"L "<)>##

_@e2 ’ !’%<>(r&><$)"3 ’

!&"s,Yh(1?9rY#$+st{[D8:38u@w"<"’@
A(j&3.(!!"<\]g($

A!l"#^"

T’zQ{:+e;:TF{*RN;:~
o,T-W@:1W#ew{:+Sx-RoJK
))?*ef:OBO.Vf?#zQ<*R<-T

4523=!:;T2345+T67~<6O
Tj>+##%,$wN67,#*<2345+Tow
e7$3XAr+X/&^N{+;:#e(^e
\#kT%iQ<*R#3.(Q=\#kwk+
TH^Ti-231T%ix#l[=|;#9Y
Ht4=4523T%T$Yb#w;:$[~o
,#i6Nw}R~o;:Tk+Z#&<XXA
xk+e;:TF{*R#oWThAxk+e;
:auhT*R#<RT^T@:1W[H3@
:k+e;:T*R$TR=Ln236<‘
[3}ReO‘G%&HTT2345+#]w
4523=!;:|;TYZ#(QYSx-R
zF{*R<-W*RuvT{:+oe%&
T&Pvw$

mnop

+&,!,AW0ZA?@O#OU0W,X@A V<+4G.G94:3.-:G.G9K38J

23839-2-8=G6J432G8JL3:Y2G=I+̂,<A88?-N08=G2G#

&$$)#)%-!(’ )"&<
+!,!V\QQ0?S[Q0V<,I-J432G8JL3:Y2G=I#4=;G::DHH-8:-

38J:G8=HG.48@-7c-3.38J+̂,<@c^A9H4:#&$)"#>&-!’)

!’#<
+),!UA?*X\?,[Q<V3kGH2G=3.4=K63:=GH;48=I-FGFD.3=4G8

JK8324:;G6=I-J432G8JL3:Y 2G=I1/8#%//$<$78/.D%22.4
!*DH=<"!W-F4JGF=-H3-P.D=-..4J3-"+̂,<*3808=G2G.OG:

V-2#&$#)#)!-’’ ’#<
+>,!WSV QO<+4G.G94:3.:G8=HG.G6J432G8JL3:Y2G=I+V,#

,AWZ0?@O#*?SQQO,[<[432G8JL3:Y2G=I23839-1

2-8=FHG:--J489;G6=I-64H;=48=-H83=4G83.7GHY;IGF<A;438

R-9-=3L.-?-;-3H:I38J[-N-.GF2-8=*-8=-H#OI38ID3#,341

738#*I483#&$%#-’#’ ’(#<
+’,!OU0W,X@AV#CTVA@^A<S8;-:=4:4J-;H-;4;=38:-G6J431

2G8JL3:Y2G=I48@GH=IA2-H4:3+*,# ,AWZA? @O
!-J;<"<[432G8JL3:YVG=I38JX=I-H*HD:46-HP-;=;-PHG:%

S8=-H83=4G83.CGHY;IGF<,34838#&$$!->>( >’><
+#,!Y’!<2345+c23=;HI/j‘6<‘[3w;:

~o,TfR+̂,<Z?/BcR"#&$$$#!&!!"-!> !%<
+(,!Y’!#_j.#ID}#y<2345+~o;:cdT@:

u{+̂,<fR<$0^#!"""#&&!!"-&"% &&"<
+%,!U7E#"OC#eVA#y<=Ln23:07$3e\#k

V-Tdq*R67fR +̂,<<$0^#!""’#&#!!"-)&)

)&#<
+$,!NW><=Ln236<‘[3e\#k?@V-TIM*R

+̂,<=L-.S00^#!""’#!#!&"-’# ’$<
+&",XdY#_j.#Z q#y<)VjqgoiR’IM\#kD

<T67+̂,<=L-.S00^#!"">#!’!>"-)$ >!<
+&&,NW>#Y’!<owe7$3e\#k%iQ<RkT67

&"#&
!&))s&!’!!""("

PWA@,P?X,0*,SX@!RG.<))@G<!!!""("
!!!!!!!!!!!!!

6 7 ^ G



!̂"<&‘}Rc.w#!"">#!"$’%&)!’ )!(<
!&!"5h[#~C]#Y’!<oweG%\W,To]‘7$

3e\#kT<3Rk!̂"<jq-./0#!"")#!)$#%&

&$ !’<
!&)"Z q#_j.#<^=#y<oweiR’T‘01~tde2

3’nDGX:<TTvwfR!̂"<<$0^#!"")#&>$’%&

(>> (>#<
!&>"U7E#Y’!#Z 2<j‘6<‘[3e20ru=V-

dq*RTxL{@!̂"<fR<$0^#!"")#&>$&%&$(

&""<

&’()!!!""# "%"&!!!*+()!!!""# &" &’
,-./!!"uFHIBC67,""$$!""’)’%("uFI//0Xa$""!">)%

" ()*+ ,-.&"!> %%>$!#()

绿色木霉菌固体发酵培养基优化组合正交筛选

$pq!!r&-!!]^_!!nst!!u!c!
!vwM!!,1x!!;Jy"

$es-.S0234501#es!&&"&#&%

01!8aJz{|rVFe|dxGey}+q]S(!xyL!0’/d.~>"!2d(/."S*~>
"!2-+#hL!}x4d."!2W$;Y"F%d&’87."S*"!2W$;Yj&’jF%j(]2
z"!2#Bw2)_ynW$;Y"&’"F%"(]>uSx3y./Hg*L-‘EB#!xy4#N]HM
S**,!%xGey|H:]$<$"l&"&"u$9!L}x4-HM2z"!2&’j(%)<)(l&"&"u$9&3:+)
T!ey}+q]$’<"&f#

234!z{|rV’!~>+#’!Fe|’!}+q
56789!O>(#<&

X0,-141*)3&"3"+,$1*2101/,$@$Y"(&13$(&.5&,0),"2"0@"*,),$1*
12@#’/8%A3#$"&’#’A3

C389T489b4#!B4cI4M4D#!C-4OG89IG89#!*I-89Q-87D#!cI389T389#

!QDcD248#!W4E489I34#!̂4V489;I38

$9*//%0%*,1/$2#1+*#%7#.*2#":%2’$20;0+.78/#8+$/N2.?%+4.#’#":%2’$20!&&"&#&#9:.2$%

’5&,0)+,!]4N-;489.-38J(245-J;G.4J;DL;=H3=-;7-H-FH423H4.K;:H--8-J3::GHJ489=G=I-;FGHD.3=4G8MD38=4=K38J
;FGH-9-H2483=4G8H3=-G6C+.7:*5%+<$?.+.5%4;G.3=-,?1%<A;3H-;D.=#=IH--;489.-;DL;=H3=-;$:GH89H348F4-:-;#

H4:-:3H3F3:-38J7I-3=LH38%38JG8-245-J;DL;=H3=-$:GH89H348F4-:-;j 7I-3=LH38jH4:-:3H3F3:-jDH-3%

7-H-3:I4-N-J74=I=I-2G;=;FGHD.3=4G8MD38=4=K38J=I-I49I-;=;FGH-9-H2483=4G8H3=-<U-H-48=I-:GH89H348

F4-:-;#7I-3=LH38#H4:-:3H3F3:-38JDH-37-H-:IG;-83;6GDH:G2FG8-8=;74=IJ466-H-8=7-49I=.-N-.;#38J=I-GH1
=IG9G83.J-;49873;=-;=-J<,I-#=IFH-;:H4F=4G8G63..$GH=IG9G83.FH-;:H4F=4G8;DL;=H3=-;73;;-.-:=-J3;=I-L-;=
G8-74=I=I-I49I-;=;FGHD.3=4G8MD38=4=KG6$<$"l&"&":6D)9#=IH--=42-;I49I-H=I38=I3=G6=I-L-;=;DL;=H3=-;;-1
.-:=-J6HG2=I-FH-.42483HK=-;=;74=IGD=GH=IG9G83.J-;498#38J;FGH-9-H2483=4G8H3=-G6$’<"&f<
6"7%10(&!C+.7:*5%+<$?.+.5%(!;G.4J;DL;=H3=-6-H2-8=3=4G8(!;FGHD.3=4G8MD38=4=K(!;FGH-9-H2483=4G8H3=-

!!-E>ID$C+.7:*5%+<$?.+.5%%e239}
nDTGL*RP7@c*R’=i<*R’L<
*R’MbLk’|;<Ty:VSq#]O%f
RU:Vq#’q_’{K*3y:V*31#R
U~o[1C/D’uID’V|\/D’‘aD
yJKT:V9;#-E>ID,?1%Ees-.

S0234501-k/016AC.}R@(
^=<30ik!&"’GLSq!!"txL~c{@!)"

yuhT67#|}eLl9;9D5RT~oc
d*"p*e-E>IT~u*R!>"’~9*
R!’"’*RSq!#"tRbHk;D=Sx67#O
ds}c<-E>IRbT8W?‘!(%"#-E>

+&#+6 7 ^ G
!!!!!!!!!!!!! !&))s&!’$!""(%

PWA@,P?X,0*,SX@!RG.<))@G<!$!""(%




