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BEERFFEFLAEERORE. FXFRTELR R BL LR TURURY
BNCAEEYSEREAN R THRIEMWEm, REHRFHECE FE® CA RS
BRREFEEROMRE,

1 AR Fu oy ok

1.1 BMErFrmEslHE

TR YA RIBE(P. delphacis )R FORI0L R 1998 F 10 BAMIMNTBHERREN
AH CE (Sogattela furcifera Y LB W8, MR T 4 958 8 3% 3% & (SE-
MA)ER F EREN ISCT,ARMEAI LI2:DI2 KERE TN H KRICEFERE, EMHE
WMEABTHE2ZSC THSEMABRE dHABABREBAES 0mL ERBEAHE
(SDB) #1 100mL Be#E 1,28 = 1T F B8R & 15 3¢ 24h (150r/min) , B % A ¥ A 80mL
SDB #J 200mL # M A IREEIF 24h. MHEFHLEFEE IOmL BEBH T 1.5% KK
B # ($90mm) b, XA B X2 RAKM,E 25CH L12:DI12 &4 TF HE## 24h
EER AR,
1.2 EREFEIEEENH&E

EREBRSAH BEH BLAIN HEERCHAMEINIE 7H 4B 10%,1%
0.1% (w/v) B9 LB FC ) B WL A . B N FR A& BE Bl ( Nilaparvatalugens Stal) #l B
% ( Myzus persicae Sulzer), B E%& 20g, 7 —20C TFTHB % 0min EE FH& D, M ImL W
BXKHEALSIR FAERLIERATFRFHANTR.
1.3 SERTFHER-KFERFHRANIE

TEHR 45mm MIEE PR LT S HEHB R Smm 85 40FL, ZEEfJ\?LtF'ﬁﬁ']EEAJ:iZE%
REW R PHER SuL, FE RSB THRENZ Smin, #FR 7RSSR NLE AL D
L AEEFEFRAO2ST,L12;DI2)H ,2h FEH , E-20C FTRELF,BFE 20
BAERMETES  HESEIMMAMEIERFHEFR . K24 ATHERLAYE. &
PP ESO~200 M T, UFERERATRFN - FITAEARER, HrEMTH
NEFENRASERFEEHN _E24ERFREIPECRASERMSH, BHHERATTR
BEZH NEEHFR REGERTF(FERSAARFELENEF, AR H o4k
7T R A e RS 2h .
1.4 MEREBESSH

ﬂf«%ﬁﬁﬁﬁﬁ‘ﬂ“ﬁﬁ}im%%ﬁﬁﬁﬁﬂ]ﬂ%m Duncan’s ST E & = #9740 87 . £ DPS
BEABAESEHMG T 2RI,

2 FERFAAN

2.1 WER

FEMEBRENELESRMWIAYH. E1AE TAREERLEHENAETFHER
EZRA4BTERAEESMB(RBR)EAWLE. FESNEA  SEERLESHT
RN G ER T E(A=15,F=5.68, P<0.0l), E-_RAENFERAENEEZETF
B FX R (d=15,F6.74,P<0.01). B4 LF BHRET (N I0%) FEEZRIAFHT
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RFERFE BERMEEEF(M0.1% 1% NFHTHFENER. HP 1%L LKA
BRE0.1%~1%L-REMEEEENMRBTERTE., MR BREETHERFEN L
EUWERAEREN 1% I0%HREEXNH _KAERTFH™4 , WX FEERAKL,
HEMHO.I%BL-HABRM0.1% ~10%BERMNEEERE " RAERNTH™% W
0.1%ML-XAMAREEENHRFIETERLEEFRE _RIEATHT4E,

AREXRVRN ARG RETHLARFFEAN _SoLEATFHER

Table 1

The effect of substrate nutrient on the germination of P. defphacis

primary conidia into germ tubes {GT) and secondary conidia (SC)

Nutritional Percentage of GT {Mean + SD) Percentage of SC {Mean SD)"
Substrate 10% 1% 0.1% 10% 1% 0.1%
Amino acids
L-Ays 0+0.0 3.2+£2.17° 2+1.1 25.2+£18.97 20.9%16.5° 57.7%+32.1
L-Asn 0.0+0.0 4,0£4.177 4,322,777 43.7+14.4 76.9+24.17 79.3+14.4°
L-Met 0.0+0.0 0.0£0.0 0.3x0.8 50.7x19%.8 44.2+11.2 40.5+2.9
L-Ala 0.0£0.0 0.0+£0.0 0.8+0.7 57.1x17.1 40.5+14.2 HR.4%4.9%°
Tyt 0.0+0.0 0.3£0.7 0.0+0.0 75.8+£15.8" 60.0+22.3 88.0+13.9%°
Vitamins
Ascorbic acid 0.0£0.0 2.0x0.8 3.4£2.977 0.0+0,07° 24.14£10.27° 2B.6%5.37
Thiamine 0.0£0.0 3.4zx1.27" 0.0z0.0 11.1+10,2°- 33.5+21.8 R83.2+8.9""
Riboflavin 0.0£0.0 2,0+1.7 0.0x0.0 11.7+1.8 IZ.7+8.7 60.5+17.9
Pyridoxal 0.0£0.0 0.0+0.0 0.0£0.0 46.6115.1 69.8+19.4% 69.7+18.17
Folic acid ¢.0£0.0 6.1£3.977 2.8£2.7° 23.4+3.87° 69.1£15.17 79.6+10.67"
Nicotinic acid 0.0£0.0 2.2+3.0 0.0£0.0 0.0£0.0°" 7.8B+17.477 1.1£2.57°
Fatty acids
Myristic 0.0£0.0 0.0+0.0 0.0+£0.0 12.8+3.1° 36.3+16.4 53.4+25.4
Palmitic 0.0+0.0 0.0£0.0 1.0+2.2 46.4+4.7 25.9+14.0° 16.7+11.17°
Stearic 0.3£0.7 0.5+1.0 0.0+0.0 26.7£3.2°  22.6+11.2° 32.3+23.1
Avrachidic 0.0£0.0 0.0+£0.0 0.0£0.0 A35.6+21.3  27,9+20.3" 52.8+18.3%
Behenic 4,7+7.97 0.0+0.0 0.0£0.0 31.4+11.4 37.6+15.1 2.0+£4.577
Lignoceric 0.0£0.0 0.0£0.0 g.5+1.1 32.3+11.2 2,9+1.97° 28.4+7.87°
Saccharide
Glucose 0.0£0.0 0.0£0.0 0.2+0.3 92.0+4,8™" 80.5+19.97 76.1+16.0
Galactose G¢.3+0.5 0.0+0.0 0.0+0.0 71.0x27.9 67.9+10.5 B4.2+15.0°
Fructose 0.0£0.0 0.2+0.4 7.814.6%" 56.3+24.8 78.8x18.9 63.3+30.7
Maltose 0.0£0.0 4.4+3.777 1.6+1.1 60.7+14.7 85.8z11.0° 80.2+12.5"
Trehalose 0.8§£0.8 18,149,577 1.0£0.4 72.5%19.3 74.0+6.2 81.6+18.3"7
Sucrose ¢.0+0.0 0.0£0.0 0.4%+0.5 45.4%15.5 61.1+4.9 80.2+14.67
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Glycogen 0.0=0.0 0.0+0.0 0.3zx0.5 52.2+33.6 85.0%£12.37 94.21t4.0° "
Inositol 0.0£0.0 0.0£0.0 2.8x0.8 69.5+£135.0 39.4x15.6 §7.3+13.07"
Glycerol 0.0x0.0 0.0x0.0 £4+£3.07% 54.0+15.8 72.1%£22.0 82.8+11.0"
Mineral irons
Zn30, 6.9+4.1""  Zz.ext.0"" 1.7£1.6" 0.0£0.0°° 0.6x0.8"°  36.7+22.9
FeS0, 2.9+1.4"° 0.0+0.0 0.2£0.5 2.6%1.57° 32.2+7.4 63.0+24.5
CaCl, 0.0x0.0 0.0+0.0 0.620.8 63.6t12.9 57.6x23.6 6.8+ 14.9
KH,PO, 0.0+0.0 0.0t0.0 0.0x0.0 69.3£26.2 55.4+25.0 T0.8+22.7
NaCl 0.0+0.0 0.0+£0.0 0.2+0.5 40.5+10.1 56.8218.1 86.616.477
KCl 0.0£0.0 0.0+0.0 0.5+0.4 66.9+13.5 60.7+22.8 83.0+18.1°
MgS0, 0.0£0.0 0.0t0.0 0.0x0.0 54.6+14.7 59.9x22.8 48.4+15.5
Host Extracts
Planthopper extract 6.0 4.6 32.7+13.3
Aphid extract 7.0£6.17 43.5+17.6
CK(Distilled water} 0.0+0.0 50.2+14.5

* Table entries with the symbols( + },(+ + Jor { = ),{ — — )in the right upper corner are significantly higher (p<0.05 and

P<0.01) or lower than control according to the Duncan's new multiple range test.

2.2 BE¥

SAREERREMEEARSKG. FESHEV, SRPRLBNRTHFRSY
BMERSNBEE(AI=18,F=1.59,P=0.09), i &/ £ T KK B F & T XK (df
=18,F5.3,P<0.01). £ 10% LA (C2:0)EEEMHBMIr i EERFE.HEW
0.1% BAEFR(Ci6,0)-1% ~10% FEIEBR(Cip,0) R 1% WEMBR(Clu o) N FBHHLE H
StER.BHEMEERAEE. BEN " FoEBMTFASENERFEEZNMEER, I
10% S REER (Clyp),0.1% ~ 1% B IEB (CL6:0),1% ~ 10% BEASBR (Cre. ) 1% EER
(Cip.0),0. 1% I ATER (Coyyo) B 0.1% ~ 1% W BB (Coy o VUREBERBR B X3 # —
EoEBFATE,
2.3 PEX

BRERTLEGENFMLENERYDE, FEHMT RV SEXLENATHIE
R B (A=27,F=14.16,P<0.01) , B _ESFE M FH 4R WAHE (=
4,F=0.43,P=0.79), BELEBH EHRET (W 10%) A FRTFEREE, MEKET
(I 0.1% ~1%)NEHEMNTHEENBR., W 1%EFXH 0. 1% KRB 0. 1% HME1%EZF
BHEEERNKBETEAFE., —E0ERFrHERBUKEE TR, N0.1% B %
0. 1%FEFE.0.1% B 0.1 L0 1% HH.0.1% ~1%FF8 .0.1% ~1%8MH
M1% W, EHEEUEEREEQS ~10%) TEMT R ER ™4,
2.4 HEARE

R RN EEARRG, BELFSELRN, AL ERFEETEA
FEK. WEAWER ZELEBEENKBFERFEE (d=18,F=6.91,P<0.01),
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B R MR R AR TR E(d=18,F24.88,P<0.01), REKFETHLEER
FFHFEEOER, W0 1%MHFMEB.0.1%~1%HBR1BHEER B, ME BEET
BATEREMNH  HAERFHTE, M I0RREHNLER B KEXTAME, MK
AR BRI R A R T kAR EAMB R, A R RER
EREETHN R4+ BFHEEFEERMER, N0 1%ELKB.0.1% 1% 4%
E B I B,
2.5 WPRE
ETRHSNTOREERERAKBURIENEEERYR AP FEERETH
REEMNHMARRDG. "EFSWER  FPRBEBERHBFEHNER(M=21,F=
12.56,P<<0.01) , thEE B E RS SMHE R I ER F B R(A=21,F=9.1,P<0.01),
HH0.1% ~10% 8 ZnSO, # 10% FeSO, ¥ 88 I & Wi M @ 7 & /2% &, CaCl,, NaCl
KClhEERE THFEEREFESEA. 7SN S4B TH=EEREETH
BEMHER, M 10%FeSO, & 1% ~10% #9 ZnSO, , MR E T MA B FR BT, @
0.1% NaCl # KCl.
2.6 BIFRTCEFERY
MEMNCANERYEIESHFEER BEBR ELEERTOEREYRE, EMNHR
FEREWmIRBRTHHEARRE, FEMFEH AHFERAMEEYEIER
WHBRFERE®(A=2,F=5.80,P<0.05), Hd b . CRHEBR T ALE 2L FH
HMTFHFERDTAT.0O%M6.0% AFELRAEE. M_RSTERM T =ESHEML
NMAEBEEZR(df=2,F=1.23,P=0.34) St L M LA RBAHEO B TH _Ror4EHA
FRERESHNG43.5£17.6 M 32.7+13.3, HER{E T %,

3 it
WMNERTRAEEM BT HAEEG MHRA R REE(REERY
MERERH )M ARANEBRT (AR R ZRAERT), AT RBEEEN

ERERBRODARHNXR, FERARAEZH BAERAEYELRSBYX HEMRTH
XBERAHEH MERE SR T & T 20 (Acyrthosiphon pisum Harris) 4
BHERBST=4ARREEFIY, AP EHFEETHL EER. B B4 XK
MPPHASYREN KALGERFHARNGER, CMNYERAERE LR MM FH
BRERFER " RoEAT. #—-LoWERA ERNKERAEFEEANYRETS
LEEXEFEBERINFE.

EA AR KAKQUSHER MESPEEEENNNE AR LERXANT
RS, X KA EBNKSRAEERRNETEEEN 29 ~5%, HTQERE . T
WHOEEA - LR AMPEEERIBBRSRAAS0.1%, EERXITELBREN
HEH., HAEEH0.007% ~0.014%FEHEK.0.07% T PRK 0.0035% & RE G M,
BYAERTEEST, FHAIg/L(RERER) ., E5FHRTENRERAE &
BRPFEVNKIFELROEREATYN, MEBEPLEY L-XLABEA, SZEERED
ZRHAFERFENERBE—EHN.

© PERZERMEDARITATESHESD http://journals. im. ac. cn



2 ¥ HHBRE B KA AN BRTHERUNRMEFERNANELRT 239

Fiat, KEMF R RARE T EHILT-EAE W, T ILT 56§49 E B W
B.IBHATHFIOMKEAN, AP AEEAAEEEN CERFBRTHELRE
EERBEENRMEAh HEFETL 18.1%, X — 2R Bt —HIEX TR RAER
BHRFEREERAEENHEREA,

BE BUMAEELECRTE  HPEEERELGY RERWE. KR K
B AR R S AT R T B R s B R RE
(Entomophthora culicis )5 A MTFHEEEZEIRARE SHOKEMNMINEEWE
Wio WIMMNER (Cus, )EEASFENAER, MEMB(Cla 1 Cua s ) IEFAFIHWE R, KN
Cio0Bl Co MR EHUMEPREBS AN ERTFEERESERT ., H/ATF Clo.ofE
BmAmEHE B4R TFEEER . AHRP,EEREHUKIER (Cy.o) BB
(Ciao) JIUFTEE(Crg,o ) BB MR (Coy o ) SEBMAMEHIMENRE T HEZEREYT. A
BB By B2, X5 F RIRBE K RHEN.

B2 AL BERTFHALREERTANERERNES, LESHESA, R
BEEEROELYRE AN AN ERNRE TS BEEE BB TFEERY
EUERECAUFERNBLCAAMGREF IS AUEERMESTRE., HFEEN
AESECRARGERATHAFBRBRAEFEMELE T, MRS EHHREK
E AR L.

e F X W
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EFFECT OF VARIOUS SUBSTRATE NUTRIENT ON THE
SPORE GERMINATION AND INFECTIVE GERM
TUBE INDUCING OF PANDORA DELPHACIS ™

Xu Junhuan Feng Mingguang Liu Zhigiang
( Fnstiruze of Microbiology , Zhejiang University , Huanzhou 310029, Ching )

Abstract: The influence of nutrients on spore germmination of P . delphacis was investigated
using amino acids, fatty acids, carbohydrates, vitamins, minerals, and extracts of aphids or
planthoppers. [t was found that the formation of germ tubes from primary conidia was signif-
icantly stimulated by cysteine, asparagine, behenic acid (Cy;,0) . trehalose, fructose, glycerol,
maltose, ascorbic acid, thiamine ( VB, }, Folic acid, ZnSO; , FeSOQ, and extracts of aphids and
planthoppers. Of these many could suppress the formation of secondary conidia from primary
conidia, e. g. , cysteine, behenic acid (Cay.0), myristic acid (Ciy,0), palmitic acid (Cig.0),
stearic acid { Cig.o) s arachidic acid {Cag,9) , lignoceric acid (Cpy.0 ), ascorbic acid, thiamine
{VB,}.riboflavin (VB;),folic acid,nicotinic acid,ZnS0, ,and FeSO,. However, the nutrients
not conducive to the formation of germ tubes were stimulants to the formation of secondary
conidia. These included tyrosine, alanine, glucose, galactose, sucrose, glycogen, inositol, pyri-
doxal { VBg), NaCl, and KCl. Moreover, nutrients including asparagine, trehalose, glycerol,
maltose, fructose, thiamine (VB,),and folic acid stimulated the formation of both germ tubes
and secondary conidia. The result above indicated that the substrate nutrients which can stim-
ulate the formation of germ tubes were general in planthoppers and aphids, it means the for-
mation of aggressive germ tubes was one of important factors of successful for infecticn to the
hosts. Of which it confirmed that the host specificity for P. delphacis against N . lungus and
M. persicae .

Key words: Pandora delphacis, Spore germination pattern, Substrates, Extracts of plan-

thoppers and aphids host specificity
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