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1 MRS

1.1 ##

MR B MR 4 TS E F Metarhizium ani-
sopliae ;FNS5 FNKY .FYS3, Bkl [ 1& # Beau-
veria bassiana :FMWD.FBA21,

1.2 AHi&

1.2.1 WhAkf =m0 PDA VG
5 BRTA MR ATHUK bR I ¥ 10 2% 7 mm B 8%, 43 031
FERPF| PDA P I e, 73 0 ¥ F 12, 14,15, 20,
25,28,30,35,37 F1 40 C B BE K 2 85 95 . & Ak
FREEAL 5 L. AR 2 d SR 57 58 S i iR 75
HAR R 14 d 250, 0 7E 14 d AR B L4 A 96
JH i 3 7K TR 8 A B TR R U R R A
1.2.2 WHITHEAAFEFEK 1UHEEL
B SR MO B R 14 d WA R bR AR T T
6B R Tk B i L AE S AOBE 400 £5 R B AL BT Y
50 ML, 8T H IR 50 R FH AR BE A R
Sy AE 24 Rl 48 h BE K16 F 0 R L A AL 3 Ik
HE .
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T RIS 1.2. 2,24 h B 5 b0+
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25 A0 BRI 2B 6T 107 % 1 52 ) . Pk B AS A
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VSV T R AR v B A L AE AR 400 £ T
AR 2y 50 MilF. HHRBRE T#EG TES
[ EEHMT (30 W) R 40 cm &b, 23 5 BRSF 5,15 1
25 min, MEFIH ARSI 1.2.2.24 h B
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X BR LA AL PE 3 R
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A F PDA S I g, 25 °C 35 5% 46 B g 1 5%
3d. .
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1.2.5 %54 RIEIE R A SPSS 19. 0 i
TTAbHE
2 RS0
2.1 HEEFHEMNEKERFRE

5 N < I N i 3 L R 7 2
40 CTFHAAEK 12 CKE B A KK HZE,
Bk FNSS 76 30 C 7 B AR K {H 5 75 7 5, H i
AR KRR 25~28 C,Htk FBA21 . FMWD,
FYS3 i fcid A KRy 28~30 C, Hikk FNKY
B Fel A R Bl 25~30 €,

B35 2 Al 0, i kk ENKY.FYS3 B 7E 12 C
fed K AR, ik FMWD,.FNKY.FYS3
B Fc i P IR BE S 20~30 C L, Bk FBA21 1Y fx
T PR R 25~28 C L TR BE FNSS (1) fig iy 46
VLR 20~25 C,

Rl AREBETHEEEEKRERKESR B{f:cmed’
BRA AR o T
WEE/ C

FBA21 FMWD FNKY FNS5 FYS3
12 0.0540.007 f 0.0540.008 d .03+0.003 ef 0.0140.005 g 0.0240.004 g
14 0.097+0.007 de 0.13%£0.003 ¢ .114+0.010d 0.09+0.011 f 0.13£0.018 ef
15 0.09-+0.003 d 0.12+0.007 ¢ .0640.003 e 0.08+0.003 0.11+0.002
20 0.1540.026 ¢ 0.2440.007 b .20£0.011 ¢ 0.1740.002 e 0.2240.011d
25 0.26+0.023 b 0.23+0.006 b .304+0.008 b 0.28+0.181 a 0.25+0.015 ¢
28 0.33+0.026 a 0.35%+0.039 a .314+0.003 b 0.25740.009 be 0.44+0.033 a
30 0.3140.062 a 0.3540.015 a .35£0.019 a 0.2740.011 ab 0.3040.015 b
35 0.06+0.013 ef 0.06+0.006 d .1840.025 ¢ 0.24+0.022 ¢ 0.20+0.035 d
37 0.03+0.018 fg 0.01%£0.008 e .2140.084 ¢ 0.214£0.045 d 0.15+0.000 e

40 0g 0e 0f 0g 0g
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®2 ARAEBETHEEEEKR=HE B
FRALE LA Gt T
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FBA21 FMWD FNKY FNS5 FYS3
12 (3.57+£1.09) X107 ¢ (5.9643.12) X10% b 0b (1.5440.75) X105 e 0b

14 (6.83£3.75) X107 ¢ (2.08%1.54)X10%b  (7.67£0.33) X107 b  (3.1441.22) X108 cd (2.08£0.13) X107 b
15 (1.3540.54) X10% ¢ (3.18%1.55) X108 b (1.57+0.45) X107 b  (1.6840.81) X108 de  (2.91+0.91)X10% b
20 (1.11£0.27) X10° ¢ (2.69%£1.29)X10%°a (5.92+1.66)X10%a  (8.75%4.02) X108 b (1.28%£0.47) X10% a
25 (4.2941.42)X10° b (2.1440.90) X10% a  (5.88+3.33)X10%a  (1.3940.27)X10% (1.30£0.30) X10° a
28 (6.3842.88)X10%a (2.75£0.87)X10°a (2.71+£1.30)X10" b  (4.3841.41) X 10°% ¢ (2.31£0.43) X107 b
30 (7.94£4.72) X108 ¢ (2.29%+1.10) X10%a  (1.90£0.86) X10%a  (5.11£1.98) X108 ¢ (1.30£0.80) X10% a
35 (1.5040.35) X107 ¢ (5.9440.90) X107 b (2.67+£3.36)X10°b  (1.2840.43) X108 de  (1.79£1.62)X10% b

37 (6.56£2.06) X107 ¢ (2.33£0.32) X107 b (3.50£3.05) X10°b (4.0742.51) X107 e (4.66+£0.19) X107 b

40 0c 0b 0b 0e 0b
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HhR S L5 CALE R AR AR UI R, TR o T I B R FMOWD 9 %6
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SYAh T2 TV B RE LS G AL g kAR

\ (=1 2 Piol VA=) o
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0. 05 7K S oE, By ) / - —
KoF T 2253 , BR A 1 0 4 f0 TG
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FBA21 FMWD  FNKY  ENS5 FYS3
k)0
-y BB A CK  394+3a 724+10a 3147a 68+13a 8245 a
s Sk (B A (e b
FRALF A TR 5 3549a 0b 8+3b 21417b 16+2b
) .
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15 0c Oc 0d 0d 0d 25 1549b 0b 0b 242¢  4t2c
20 22411b 2045b 1944c 52460b 41413 ¢
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35 2447Db  3948b 44474 23413 c 4348 c B AL E AR At T AR

min

FBA21 FMWD FNKY FNS5 FYS3

2.3 BREMNBAHEEEKRBETFHRZHNZE

CK 39E3a 72x10a 31E7a 68xl3a 82x5a

Zliliﬂﬁﬂlj 25 CF . BRAH X% BE 10090 4k 21
A AR AL TR B 2% T R R T 2R R BT
F“Xﬂ‘ﬂii%lf@?ﬁﬁﬁﬂﬁ%ﬂﬁ?ﬁ
2.4 SEhEXMREEFREKREFHLNZIE

5 12£5b 70%x13 a 83 b 8+t4 b 287D
15 4+2 ¢ 208 b 3E£2b 8Et4 b 8+6 ¢

25 2+2 ¢ 642 c 2+2b 1+3 ¢ 1+1c¢

HZE 4 MA@ A S min, REH 2.6 REAFEMMENREEIEZLERKH

FBA21 A& Bk A1 785 & R B 3K T 0 IR ME1ER
¥k FBA21 Wy K R 5% REFA B, 0] WWHPT 2% 6 AJ S0, &5 B RR X 6 R 9 0 TR L A

o il BE ) B0 T A R R . K HE B 25 min 5, 22 1 A P A A TR R 8 A 400 4 4 T 7 A T AR Y
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FYS3 #3RBUH 7 3% HLACSR 0 M /R . BRI 0 1 7 A Ul B b B AR B 55 ST 1 T 0 Al
fE B FMWD B 10 5 50K 550 B A ORS00 4 BRAEDIG T 19 15 A P

* 6 HEEREBEKIEYREEBE LN =R Bfr.%
LIRS K3 K8 K13 K14 K15 K17
FBA21 36.8041.43 ab 37.0543.89 ¢ 33.9742.87 ab 28.9242.15 b 32.4844.60 b 34.6342.03 b
FMWD 40.81+1.34 a 41.674+2.51 b 0c 35.6941. 65 ab 37.21£2.85 a 0c
FNKY 36.31+£1.91 ab 45.45+1.93 a 39.67410.95 ab  37.6046.56 a 39.3341.94 a 37.1341.62 ab
FNS5 33.9542.05 b 45.9440.57 a 36.89410.04 ab  36.78+3.61 ab 37.1240.52 a 37.7441.73 a
FYS3 35.4243.00 b 47.1343.95 a 37.46410.35 ab  37.10-5.69 ab 37.2042.03 a 42.1042.30 a

K3 K GAR R R Fusarium oxysporum s K8 N /K FE GG B Pyricularia grisea s K13 b 7 i JK % W Botrytis cinerea s
K14 2f D44 8 B dis B Alternaria solani K15 K FE SR 5 Rhizoctonia solani K17 3 A LB BN B Fusarium graminearum ,

P77 W) 58 B Aol K 85 9 T AT A5 A S 400 R e
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Primary Study on Biological Characteristics and Antagonistic
Potentiality of Five Strains of Entomogenous Fungi

LI Min, YANG Fan, LIU Chun-lai, LIU Xing-long, WANG Shuang, JIANG Xi-feng, CAO Da-wei,
LI Xin-min
(Plant Protection Institute of Heilongjiang Academy of Agricultural Science/Scientific Observing and Experi-

mental Station of Crop Pest in Harbin, Ministry of Agriculture, Harbin 150086 ,China)

Abstract: In order to obtain entomogenous fungi with excellent traits and potential for biocontrol, this experi-
ment carried out basic biological assays on the obtained entomogenous fungi and the antibacterial activity of
6 main species pathogens. The results showed that the optimal growth temperature of strain FNS5 and FYS3
were 25-28 'C and 28-30 C,respectively. The optimal sporulation temperature of strain FYS3 was wider, which
was 20-30 C and strain FNS5 was 20-25 'C. The germination rate of strain FNS5 under the 48 h microscopic
examination was 68% at 25 C, which was significantly different from other treatments. Strains FNS5 and
FYS3 both showed broad-spectrum and strong inhibitory effects. In the plate confrontation test, the inhibition
rate of Metarhizium anisopliae FYS3 on Pyricularia grisea reached 47.13%. The agar diffusion test showed
the metabolism of Metarhizium anisopliae FNS5 and FYS3 had an antagonistic effect on Botrytis cinerea ,and
the diameters of the inhibition zone were (3.22+0.19) cm and (3. 51240. 29) cm,respectively. So they have
further biocontrol research value.

Keywords: entomogenous fungi; biological characteristics; antagonism

(E#EFE 41 ,T)
Genetic Transformation of Glyphosate-tolerant Genes

in Maize Immature Embryos

LIU Yue, WANG Li-da.LAN Ying.LI Qing-chao,ZHAO Xiu-mei. YANG Ying,ZHOU Chuan-yu
(Qiqgihar Branch, Heilongjiang Academy of Agricultural Sciences,Qiqihar 161006 ,China)

Abstract: In this study, Agrobacterium tume faciens-mediated method was used to study the genetic transforma-
tion of glyphosate-tolerant genes in Hidl maize. Immature glyphosate gene Epsps was transferred into Hil
maize immature embryos,co-culture and differentiation screening,to obtain resistance to glyphosate resistance
of maize plants. The conversion rate was calculated, the genetic expression and resistance of exogenous genes in
offspring were studied,and the main factors influencing the transformation efficiency were analyzed in the ge-
netic transformation of Agrobacterium tume faciens-mediated immature embryos. The results showed that at
the 1. 5-1. 8 mm maize embryo size, the infection effect was the best,and 9 plants with glyphosate resistance
were successfully transformed, glyphosate resistance of transgenic plants obtained by inter-field testing. The re-
sults of this study can provide scientific basis for the study of high quality cultivation of transgenic maize.

Keywords: Agrobacterium tume faciens ; Hi-ll maize; glyphosate-tolerant gene; transformation
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