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B E. [8 4] ARSI (S B . &3 AH)[Argyrogramma agnata Staudinger (Lepidoptera:
Noctuidae)|4h & £ 4 & 135 49 3 K EPAT B B 4k Nr0815 24 56F, TREIRE T/ 8 #iddd T
AR R Ao Rk R o) £ 57, [F ] RB LI RAE M Z T Nr0815 oA 6T 4 8 Friiidp i F
R RE, FREIEA FLERNZET 72 h A RRIRE T oA oT AR b P 6981 & AR
FRVULES AT 18] By o ik & [ R ERIFAH 4 AT AR b F 93 B4F. £ 10-30 °C
N, RKFHESARTASEMBHFHRETHL, L ERE bt ERFALEYRG. AR
FTHLEFERA, 23°C R K LimfeZApdoh, Lldh FIaTe Lk EE 2h WA
BflE g9t K EAF, £ 48-72 h Bfegaf Rk R K. 10 °C W98 L ix F ks, 48 h B A 4 H
K. NRTHLEFEERERE, 23 °C TIATHLE 72 h WX @ FHFERERK, #
(24.89+1.04) um, FRfAFib b F & R4, 4(9.10+1.00) um. [4546) BA# T iR Aeti st %
KEPATH 10T 3 R 9%k, 444 8 b A -2 ) R 4R A 220 2 e,
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Effect of several botanical edible oils on the conidia germination
of Nomuraea rileyi
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HE Shu-Qi LI Zheng-Yue

(College of Plant Protection, Yunnan Agricultural University, Engineering Research Center for Microbial Fermentation in Yunnan
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Abstract: [Objective] In order to find out the difference of conidia germination rate, germination
speed of Nomuraea rileyi strain Nr0815 which was isolated from the infected larva of Argyrogramma
agnata Staudinger (Lepidoptera: Noctuidae) in the eight botanical edible oils at different temperatures.
[Methods] The absorbance of Nr0815 conidia in eight botanical edible oils was measured by ultraviolet
spectrophotometer, the conidia germination rate in different oils and the germination speed at different
observation period within 72 h at different temperatures were observed using slide germination method.
[Results] The conidia of N. rileyi showed a good dispersion in the tested botanical edible oils. The
conidia of N. rileyi in all botanical edible oils was normally germinated at the temperature ranged from
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10 to 30 °C, among of them, the maximum accumulative germination rate of N. rileyi conidia was in
the soybean oil, germination speed in other oils increased with the extend of time within 72 h except for
that in the soybean oil and rape oil at 23 °C, and the maximum germination speed was at 48-72 h. The
germination speed was slowest under 10 °C, and it began to germinate after 48 h. From the
development of germ tube, the germ tube length of N. rileyi in soybean oil was the longest at 23 °C, the
length was (24.89+1.04) um, and the minimum germ tube length was from that in the sunflower seed
oil, the length was (9.10+1.00) pm. [Conclusion] The temperature and botanical edible oil affected the
conidia germination of N. rileyi, and the result provided theoretical basis for the development and

utilization of conidia oil formulation of N. rileyi.
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3K FCHEF R [Nomuraea rileyi (Farlow) Samson],
SRR IREE , S8 T2 )8 (Nomuraea)',
REHENEBMRRERZ — HAFE 2. Wlr
PESRSEHRE AL, T2 E RS S [ Z R R B Hum %
KB & RAT.

I3 HEAE T B LR G R B RO R R A
A H AT EEIEAS, T AR R IE SR
HOR IR B B B A N 5 hR, W REAR RN =
YRR EENRZ P, T kR
NEIRZ, IR B SRR OB SRR SR R
FLERSED T R PSR IRBF R T MZ060806 KL
TREEN 27 °C. MBEHN 70%. pH K 6.0-7.0 B
PR T A R R R, HERA AU
BIRAMITIA, FaE A MZ060806 B Hk 1 74 4 K 11
TR, AR TRLARKE T, fe
A Al o f i A E SR Y SO WA R s A S
FEXS I3 AT R IR, E I SCHRARE A A SR {5
A A 22 A S A BB AR R g
i WHORIREA KEUR R A R SE
17T 91 28008 3 T B A T 0 A 6 17 2 ) 52 i oK D 2R
b dE .

EAEK, FATHEH RIA AR B, SEREPRTR
T H A O R R i e (B H . A
[Argyrogramma agnate Staudinger (Lepidoptera :
Noctuidae)| 4 H, H7EH 4 H AR S0 At T
PEARSR, 78 8-9 AWy A iiATIAN], H ik HARZUX
P H IR YL A 80% LA L, XHZ LRI [ SR 4

HAEEEMEH. hibsmmipdcrReE, HxHmlaE
AT E . difl, PARSEIREFM T Nro815 itk
AR MBS K RAF, HZEM 6T
WIAEME, K B AR S0 ik HL A AR 5 1) 2O 1R
M, BARIFMITREE . ik, A58 LR E
M RE, B T SR REPR B AR AT 8 FiiE
Primre AR A GO, DUBEAIZ AR P BT R At
PRI
1 eSS
1.1 SCIEHRY
111 Bk SRICEPH TR Nro815 730#5 A
~rA RATET B H I RSk ik -, =
WA AifbE 4 °C RAFT =Bl KA
B L U A S E
1.1.2 $iEYs: BT E S M Yh s, 5
SR G, A 5 BRI BR A A fEEw, 8
B ILREERA AR BERH, 1B A4E
T2l A RR R 2Rk, W B R RS A
FRITAEAF]; FoKM, W H IR VS £ RA
SERFI . MRS ARIZE IR RS, WA RS R
FRAE], BRI 1,
1.1.3 3E5E: PER(SDAY) i s(g/L): % b
40, PR 10, BERRRM 10, BiE 15, pH A,
1 x 10° Pa K& 15 min,

G (SDY) R 55 (e/L) . BRAINBIR S, Hofh
[F] SDAY ¥557: 4.
1.1.4  FE{LEE: HQ45A fHIRFLIA, HERERk
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F1 L 8 MEMIMKE TR TR
Table 1 The nutrition content in eight botanical edible oils (100 g)
. . ; ; ZEAEHA s FRNIN 2y
BRI KEw ke e SO e e
Nutrition content Soybean oil ~ Maize oil Olive 0oil  Peanut oil lslene dori/le " Sesame oil Castor oil Rape oil
it Energy (KJ) 3700.00 3700.00 3 700.00 3 700.00 3700.00 3700.00 3 700.00 3700.00
1T Protein (g) 0 0 0 0 0 0 0 0
fgli Fat (g) 100.00 99.90 100.00 99.90 100.00 99.90 100.00 99.90
B A
Ll ) 16.00 15.00 14.00 18.00 12.00 15.00 = 10.00
Saturated fatty acid (g)
GRS

AR . 84.00 84.90 77.00 81.90 88.00 84.90 = 89.90

Unsaturated fatty acid (g)
JH#® Cholesterol (mg) 0 - 0 _ 0 0 0 @

AN
Lot 0 0 0 0 0 0 0 0
Carbohydrate (g)
#l Sodium (Na) (mg) 0 0 0 0 0 0 0 0
44 2% E Vitamin E (mg) - 20.00 - - 40.00 - - -
<< e

sl - 580.00 - - - - - -
Phytosterol (mg)
IR Oleic acid (g) - - - 43.10 - - - -
APiHER Linoleic acid (g) - = - 37.20 _ _ _ _

- REI(FR).
Note: —: Means unknown (the same below).

IRF#I SR, DHG-9035A HL G R TH4E, |
T — Rl PR A ] UV-1800 USSRt
JEIE,  RESEA AR A TR A H

1.2 EWFE

121 BFHEIE: SEEEIR ), KR
PR TR H SDAY 855556 K305, KR
1 0.05% (IEFH L) Tween-80 Pt fill 434 #9 T B 17,
FERh RS 50 mL 1% 0.05% (KA ) Tween-80 B K
HZHERE TR (SDY)H 250 mL =R LN
1x10° #1F/mL, F 26 °C. 180 r/min $EAK}EFE 3 d,
VERWAAFI 3 H o SR FRRAAFIF4% 10% (IAFH
T i )Rl = ROR KRR B, A 25 °C,

16 L:8 D, I 80%M LIS SR IR, fp o)
AR, 35 °C HIR TR PR, Wbk
AT, IS g kR,

i3 R A B K AR E 5% LA o

1.2.2 FARRAGNE: SN EEP Ik, K
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IR AEL, Xo Nt B B
123 SEMERGNE : 2% F s ey
2, FRBCECET R /3 A 707 # 40 BIVE T 8 FiiE)
iR, AT, 1x10° T /mL. RJFHE
MR B4 B AN R K (470 580 Al
650 nm) FIIMOGEE . OB, FREEIFEIRL T
sz, HAMHEBEER,
1.3 BIBRGIH S o

S FC B A B 0 A 101 16 S TR R 4 el o A ROk
JE . DA R TEASRIRLEE T (0 A R
ZHRH AS, 1 SPSS 20.0 #475 2243HT (Duncan’s
BN E D 125 5 B E TR )
2 HR540
21 ERHFHESEBFEAREW BTN
HMMESR

W ST RT T 2B o P g 2 i v, g
R BRAEAE D P ) 43 BORCR S  aah E AN [
WK TRIROLREE, RIAE 3 R R & AH DI A%
JEREE R A A 25 Pk 22 53 (P<0.01) . Hirpr, i

o ESNT, RS AR UK
580 nm F1 650 nm [ WY EE [R] A9 25 ek — 3k, 3K
FRHP A P o0 A 18 FoRI R OB BE o, 4333l
4 0.50:£0.02 1 0.47+0.02, EP4EcERLTs; TERT
MR OEREE e/, 23098 0.240.01 1 0.23+0.01,
R HePE iR 223K 2).
22 AREAEMEEXERFNE B FIA
A ZBF2 0

T RTLUE AN b i SR A
RRT[R T AR B 22 R (10 °C:
F=862.13, P<0.01; 16 °C: F=214.35, P<0.01; 23 °C:
F=17.13, P<0.01; 30°C: F=3155.93, P<0.01); H.
31D ISR R R IR A2 S 5y NS A L el
£ 10-30 °C W #f & # H (13.56%+0.19%)~
(97.56%+4.23%). HoAr, TR, HOEIH . SR
IF] (%) AR R RAE 10 °C WG i 525 4 (F=1.86,
P>0.05); MM AIZELEFFRIEI(F=0, P>0.05). 2K
TR EE R A (F=1.32, P>0.05)1E 16 °C It &1k
F5 5 WO . BERRIRIZE LRI B]TE 23 °C BEASAF
1E R EEZER(F=1.99, P>0.05),

%2 FEEWHPERFRES ERTERREK FUENREE

Table 2 The absorbance value of Nomuraea rileyi conidia in different botanical edible oils at different wave length

TP APZE Botanical edible oils Auro Asgo Asso
K&l Soybean oil 0.32+0.01G 0.24+0.01F 0.23+0.01F
Tkl Maize oil 0.67+0.01B 0.50+0.02A 0.47+0.02A
HHEIH Olive oil 0.74+0.03A 0.43+0.04B 0.42+0.03B
AE4ETH Peanut oil 0.53+0.01D 0.37+0.01D 0.34+0.01CD
FEAEAFHH Sunflower seed oil 0.49+0.01D 0.37£0.01CD 0.36+0.01CD
ZJFKiH Sesame oil 0.62+0.05C 0.42+0.06BC 0.38+0.06BC
BRI Castor oil 0.43+0.03E 0.33+0.03DE 0.31£0.03DE
KA Rape oil 0.37+0.02F 0.29+0.02E 0.28+0.02E

M Significant difference F=87.89, P<0.01 F=25.88, P<0.01 F=24.12, P<0.01
W FBPBENATR T r iz, SR K E PR R R K T S B B 7 2 25 7:(P<0.01).

Note: Data ( X £ s) with different capital letters in the same column are of the significant difference (P<0.01).
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100r g Soybean oil
90+ = Maize oil
@ Olive oil
801 @ Peanut oil
701 o Sunflower seed oil = =
8 Sesame oil An
60+  mCastor oil :
sol ™ Rape oil

40}
30}
20}
10}

Cumulative germination rate (%)

]

B

10 16 23 30
Temperature (°C)

B 1 AREWHFENERENE B FRHEELENZM
Figure 1 The effect of botanical edible oils on conidia germination rate of Nomuraea rileyi
e R AR F RS FEARER R — RS N AN RIS RS R AE AR 5P 22 57 (P<0.01). TR
Note: Different capital letters in the same column in the above figure are of the significant difference among different botanical edible oils at
same temperature (P<0.01). The same as below.

HEoh, SRECEPAR B A= A 1L R AR P T A
[RIHALISE I 1) SRR S AR AP B 22 53 3).

(13.56%+0.19%).
23 AEIAEFEE X R KEHE 2 ERT A

HAAEYI 9678 R 234 23 °C B R, 1T
W R R4 (69.67%+2.00%)—(97.56%+4.23%) ; Hk Hy
30 °C i1 16 °C, il &3R50 (43.44%+0.38%)~
(91.89%+0.69%)F1(5.33%+0.33%)—(18.56%=0.84%);
10 °C BY 98 & R K, 4(0.89%+0.19%)~

AIRFZEFIF

MEI2A, B, CHLEH, SKREHE A8
T [ FP AR i TS R S T ATl
R A A7 A M 22 R (P<0.01), HiHr,
0-24 h [a], ZAEYIHT 10 °C Fl 16 °C WA T

£33 FREIREX 8 MiEyidhRRENESERFHRENZM

Table 3 Effect of temperature on conidia germination rate of Nomuraearileyi in eight botanical edible oils

HiMhRrE S &% Cumulative germination rate (%) [TER U ey

Botanical edible oils 10 °C 16 °C 23 °C 30 °C Significant difference
KEIH Soybean oil 13.56£0.19d 17.78+0.77¢ 97.56+4.23a 91.89+0.69b F=1318.43, P<0.01
FKi Maize ol 1.33+0.33d 6.67+0.67¢ 69.67+2.00a 55.89+0.38b F=3 030.77, P<0.01
HAH Olive oil 1.00+0.33d 5.33+0.67c 75.44+2.78a 49.44£0.19b F=1861.67, P<0.01
AE/EIH Peanut oil 7.000.33d 16.00+0.67¢ 87.44+4.03a 78.67+0.67b F=1204.97, P<0.01
ALK Sunflower seed ol 0.89+0.19d 5.33+0.33¢ 79.11£2.87a 43.44+0.38b F=1 883.83, P<0.01
ZIMH Sesame oil 2.56+0.19d 9.78+0.51c¢ 80.78+4.352 63.1120.51b F=925.77, P<0.01
BRI Castor oil 3.33+0.33d 10.33£0.67¢c 72.44+5.87a 64.56+0.51b F=437.26, P<0.01
SHIh Rape oil 9.110.19d 18.56+0.84¢c 90.22+4.40a 71.00+0.33b F=927.42, P<0.01

TE: RPIBUEI IR, A4 AR R/ING T EEACR R A [R1LE (5] S 51 22 57 (P<0.01).

Note: Data ( X + s) with different small letters in the same line are of the significant difference (P<0.01).
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= = Olive oil
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g 0 Sesame oil
‘S 10 } =Castor oil
£ = Rape oil
% p
e St
AAAAAAAA 5 B
0 _ E@copDDALB |
25 ¢ A
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= Maize oil
g 207 g Olive oil
g o Peanut oil
FE 15 + o Sunflower seed oil c
.E o Sesame oil E ::
§ 10 | = Castor oil §ﬁ ::
= = Rape oil s:%ﬁ N ::
\'\“\ -
opAAAAAAA §%~? E:
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Figure 2 The effect of temperatures and botanical edible oils on the speed of conidia germination of Nomuraea rileyi

B A A T B 1 22 5 (P>0.05) s MM . ST
T 23 °C F130 °C F&44F N W60 &R o i
FVE2E FANAE T . F=0.40, P>0.05; Sk

F=0.14, P>0.05), Jfth A 4 i (5] 25 53 A% B 3%
(P<0.01)(E 2A); 24-48 h [a], K&, e M A

FFMT 23 °C B AF6T-1 & 338 43 AR S 2 ) o T
XN A LA 3 AT TR B kR CR S
F=211.99, P<0.01; fEA4:i: F=55.19, P<0.01; %
¥l : F=180.96, P<0.01)(I& 2B). MAh, fEfLA
Yridh 10 °C BT I0E &K 12, 48 h 574 JF
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R, B R ORI R T I 3 AR Ak
W T R SRR E TS, #E 48-72h
B RE R, MAE/DEHEE 1000 METFHEHA
(0.37+0.08)—(5.65+0.08) 191 T & (&l 2C). KM
FISERF AR & 3R T 23 °C 30 °C FHRE
FhJa F RS, BIFE 24-48 h A &3 R e e 5
TAE BRI A LA 3 T 23 °C B9 & %
W 2B T, AE 48-72 h BFRE KRR w1
30 °C W KRN e TR JE T R AR

MEI 2D, E. F AlH, SEREFAIT /A F7E
AN RV A i v T ] — R T A & R ] A7 A
LW B EVE 2 5(P<0.01), Hrr, 48-72 h, £k
T, MO ZE AL R R A B & SR AE 10 °C
16 °C I FG B 125 H:(10 °C: F=1.86, P>0.05;
16 °C: F=1.42, P>0.05); [RIA}, ANIEAEYriH7E R
— R T AR B B[] A 1 % HOR AR A R
EEZE T (P<0.01) KEIHMAISEFAMTE 23 °C B F 3
B B A R R R B R B
(0-24 h: F=1.38, P>0.05; 24-48 h: F=1.46, P>0.05;
48-72 h: F=2.40, P>0.05); 7R K. BlbeimFn=s

x4 AEEBETEYHMMENFE

KA BRS 24-48 h, 48-72 h B, WFRIE 2>
A= W R ) T I 25 5 (2448 h:
F=0.27, P>0.05; 48-72 h: F=0.50, P>0.05)(%l 2E.
F); W FIZE AR Rl B9 9RF-7E 30 °C B b PR
024 h, 24-48 h iX 2 T BER A K g R 1 0 B
#5024 h: F=0, P>0.05; 24-48 h: F=0.63,
P>0.05)(¥ 2D. E).
24 AREPAEMBEENBEFFEE KM
MR 4 FTLIE Y, [FIRME I i3 FCET A 3
TR T AN RN T 0 2R KR R E R
EEZEF(P<0.01), o, AP K A
23 °C B P4 8 2 1 T LAt U B A 2R K
(P<0.01), HH 30, 16, 10 °C B 2548 K 448
B 4 NMEE TR RGP EERERK, 25
H (24.89+1.04) . (22.45+1.21) . (19.95+1.17) i
(10.36+1.09). AN, AN[EHE Y b ) 2R 8K B AR [R]
— BN W IR o M 225 R (P<0.01) . Hirhr,
TEZ R AN EE BRI H 2R BT 23 °C #1 30 °C
NI B2 (23 °C: F=3.51, P>0.05; 30 °C:
F=2.41, P>0.05).

=N

Table 4 The effect on the development of germ tube in different kinds of botanical edible oil at different temperature

e Y e EZ
R 2K E The length of germ tube (um) %.% %ﬁj@:
. . . o S o 3 ignifican
Botanical edible oils 10 °C 16 °C 23°C 30°C difference

K&ih Soybean oil 10.36+1.09Ad 19.95£1.17Ac

24.89+1.04Aa 22.45+1.21Ab F=356.58, P<0.01

FE oK Maize oil 2.91+0.62CDd 5.27+0.77Fc
HiMEH Olive oil 1.99+0.66Ed 4.37+0.86Gc
AW Peanut oil 7.13+0.71Bd 16.66+1.15Bc

FEAEAFIN

Sunflower seed oil

2.19+0.90DEd

4.46+0.88Gc

2RIl Sesame oil 2.43+0.99DEd 11.70£1.22Ec
BRI Castor oil 3.47+0.78Cd 12.38+0.72Dc
3K Rape oil 6.79+0.58Bd 15.91:0.46Cc
EMEER F=143.77, F=629.71,
P<0.01 P<0.01

Significant difference

9.83+0.80Da 7.58+0.75Eb F=198.55, P<0.01

8.95+0.84Ea 6.63+0.89Fb F=161.97, P<0.01
21.39+1.02Ba 18.98+1.04Bb F=427.02, P<0.01

9.10+1.00Ea 6.76+0.97Fb F=124.93, P<0.01
16.45+0.95Ca 14.06+1.17Db F=354.27, P<0.01
17.07+0.86Ca 14.60+0.67Db F=690.60, P<0.01
21.33+1.01Ba 18.13+0.51Cb F=952.61, P<0.01

F=656.68, F=646.03,

P<0.01 P<0.01

T RPR B RRER , [ — S AR RS P REAURIE — IR N AN R A i ) £ 235 122 57 (P<0.01), [/l —F 1A []

NG AR AN AE A IR T A7 A 25 k22 57(P<0.01).

Note: Data (X*s) with different capital letters in the same column are of the significant difference and different small letters in the same

line are of the significant difference (P<0.01).
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3 i

S R A A A R R R AR, ]
O AR A LR AR P R R
PR, A9 S BRI IELEE 418 T & F A
THNT 3 QAT A1 4326 781 & 1 2 1 RS ]
10-30 °C SRS RE M M E T H &, (HEAR
]I B 25 N R HHRANE] . For, 23 °C B
Wi &R e, 10 °C BHEH & RN, X5
Pornpoj ZFPABFST AR ; BLAh, BEFHRAMR
g R . FEAERK . AU R BLIR— R
AN [ 1 28 5% 3 PG PR BT 43 A A6 1Y i R SR A
fEZES, HRGM A ik MK
Bt o MARHEAL 8 e P sy, A
T RS AN, AR S A AR, A
FE R JCE B 225, BRI AN [R) i 2o S R B A
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