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[ FE1 CE MY G5B H 00 5k T B AR 00 A R0 50, A2 0 A 9 v 90 e 0 e A 7= B . O ik B 107
cfu/g NJ13 WP(Bacillus methylotrophilus) 10" cfu/g FG14 WP (B. amyloliquefaciens),10° cfu/g NT35 WP (B.
velezensis) Fl 10" cfu/g FS6 WP (B. amylolique faciens)4 F A= ¥ 28 & F A A1 RE SR AR K R B 2 4 Fh A R
SR X A 5 ) AL R R 0 3 N R D SR AR 1 AT e 0 T D 24 80K 3R L O S A R Mk . D& 2R ]T 10
cfu/g FG14 F1 10° cfu/g NJ13 2 F 4= ¥ 2% B 50 %o A 20 4 70 7 AR TS 5 7 19 ECso {H 43 53 2 0. 342 1 0. 581 mg/L, 10°
cfu/g NT35 F1 10 cfu/g FS6 2 Fib A 1y 4% 181 5 ek 48 55 e ) 07 AR 3 1 9 75 ) 85k, L ECs, /B 43901 9 2. 655 1l 8. 189
mg/L, 4 Ff A9 23T ) W ) B &k 42, 97 % ~70.19% . Hirh 107 cfu/g NT35 1 350~2 250 g/hm® 4b B B ¥4 500
Uf Bl sk 63,6026 ~70. 19 % 5 B iE AR 3 50 20 (4 A M 2% TR R A8 B A 0 IR 7 2R T — 8 RS o AR 25
HERERFBEEMESEER. [£58)10° cfu/g NT35 1 350~2 250 g/hm?.10° cfu/g NJ13 1 350~1 800 g/hm’.
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Control effect of biological fungicides on tobacco fusarium root rot and

influence on agronomic traits of tobacco
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Abstract: [Objective] The aim of this study is to screen effective agents for controlling tobacco fusari-

um root rot and promote the application of biological control in tobacco production. [Method) The indoor

toxicity of four biological fungicides including 10 cfu/g NJ13 WP (Bacillus methylotrophilus),10" cfu/g
FG14 WP (B. amylolique faciens), 10° cfu/g NT35 WP (B. velezensis) and 10" cfu/g FS6 WP (B.

amylolique faciens) against Fusarium oxysporum was determined using the mycelial growth rate method.

Field control trail was also conducted by the pouring inoculation method and the agronomic traits of tobac-

co were measured. [Result] The EC;, values of 10" cfu/g FG14 WP and 10° cfu/g NJ13 WP were 0. 342 and
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0.581 mg/L,respectively. The 10° cfu/g NT35 WP and 10" cfu/g FS6 WP were also toxic with EC;, values
of 2. 655 and 8. 189 mg/L,respectively. The control effect of the four biological fungicides was 42. 97% to
70.19% sand 10° cfu/g NT35 1 350—2 250 g/hm® was the best with the effect of 63.60% to 70.19%. The

fungicides with control effect of >>50% had influence on the agronomic traits of tobacco and promoted the

growth of tobacco root, stem and leaf. [ Conclusion) The treatments of 10° cfu/g NT35 1 350— 2 250
g/hm?,10° cfu/g NJ13 1 350—1 800 g/hm?*,10" cfu/g FG14 2 250 g/hm?* and 10" cfu/g FS6 2 250 g/hm?’

had control effect of over 60%.

Key words: biological fungicide;tobacco fusarium;root rot;field effect
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Table 1 Toxicity of different fungicides to mycelium growth of Fusarium oxysporum
Bl B/ % 05 5 2 AR R B . o
Fungicide Inhibitory rate Toxic regressionequation Correlation coefficient ECso/(mg« L™D

FG14 22.50~80. 00 y=7.045+0. 1422 0. 980 0.342
NJ13 28.75~74.38 y=6.9924+0.131x 0.931 0.581
i H o« BEEF X Metalaxyl-M hymexazol 15.63~93.75 y=09.614+40. 346x 0.931 1. 424
NT35 15.25~78.75 y=7.5134+0.195x 0.937 2.655
FS6 12.75~74.13 y=17.37240. 208x 0. 960 8. 189
Hife 4 ¢ Zhongnonglitkang 17.87~56.87 y=6.214+0.134x 0.982 80. 520
7 # JF Captan 18.50~77. 88 y=6.872+0. 203x 0. 958 100. 403

Hi 2% 1 AT UL A4t 24 700 0 320 1 2 SR B —
(B 3. AN [ 25 58] 22 6] 400 3 ROR A7 AE 25 5. Horp
NJ13 #1 FG14 1§ ECso fH/NF 1. 000 mg/L, Lk FG14

TR i T TR AR IS s TR 1 7 0 A e ok s ECo fELY
R 0. 342 mg/ L, 30 i) 585 SR e fef o 410 T R AE 22, 50 %6 ~
80.00% , AEH « 4z R NT35 F1 FS6 %5 i 1) 5
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JIdL A H ECs B 43 5 hy 1. 424, 2. 655 F1 8. 189
mg/ L, HA &% JE R 5 B FH X K 4 0 R AR S o R
1) ECso i K F 80 mg/L,
2.2 ARFEF X EE R I E R E R HEE R
R
FH [R] 24 2010 36 25 2 (36 2) 3B, 7 b 2% B 770 6
FOHR 0 T AR R o 1 B B IR AOCR L BB 1 U A B AL
17.89% ~85. 80% , 45 2 YK 4 2 Bl &k 37. 32% ~
82.94% M 25 2 Bl ok FH . NJ13, FG14, NT35 Fl
FS6 4 B A=) 2% B 70 09 B 20AS 6] 55 1 Ok 45 B 44
29.80% ~ 76. 62%, 55 2 W H A By AL 42. 97 % ~
70.19% ,Hiep NT35 1 350~2 250 g/hm? 4bHf i 5

4 63.60%~70.19%, FG14 2 250 g/hm® &b 3 [}
B M 62.22%, NJ13 1 350~1 800 g/hm* 4b B[ %k
g 60.14% ~61.38% ,FS6 2 250 g/hm* 4bFH B %%
R 60. 61 %6 5 %t BEAE Bl B A R AR 4 1 800 g/hm” Ab
RN 69. 1220 AL F R RIAEH - HERAEN
A4 30 BB B Al 78. 17 % ~ 82, 94 %, T T
600 g/hm® ¥ B %3k 60. 58 % , T 360 ~480 g/hm?
ARG AR B AR . 2 IR R BG4 R A
—E W24k, B NT35, K W« mgdg R 180 #l 270
g/hm® AL BEEE 1 W B IE AR & T 55 2 IR B A SR
Hb H A A BRI B I 2 O A BIIRRCR E T L

R2 FRFEAMBEERIIERBHREOEHR

Table 2 Control effect of different fungicides against tobacco fusarium root rot in the field

% ﬁ;ﬁmi/(g « hm2) 5 1} WA The first evalua‘ti()n 5 2 A4 The second evaluz‘lti()n
Funpmide Effective component P ERET P T EB
amount Disease index Control effect Disease index Control effect
NJ13 1 350 4.61+0.24 37.63+6.36 de 6.30+1.62 61.3844. 78 bedef
1 800 4,8140.40 35.8440.98 de 6.41+0.85 60. 1448. 23 bedef
2 250 5.25+0. 37 29.8042.99 ef 9.04+0.90 44,5847.07 delg
FG14 1 350 4.95+0. 25 33.4943.61 def 9.32+0.93 42.9746. 80 efg
1 800 4.44+0.17 39.8845. 89 de 7.56+1.30 53.66+8. 50 cdefg
2 250 4.3640.15 40, 7146.63 de 6.1940. 33 62.2243. 23 bede
NT35 1 350 2.17+0.10 70.4343.51 ab 4.81+1.62 70.1945. 13 abc
1 800 2.48+0.50 65.56+5.73 be 5.98+0. 27 63.60+2. 10 bed
2 250 1.8540.74 76.62+7.09 ab 5.93+1.34 63.8248.27 be
FS6 1 350 4.99+0. 30 33.0044., 37 ef 9.1940. 35 43.5646.13 efg
1 800 4.74+0. 27 36.4243.06 de 7.48+2.09 56.5943. 33 cdef
2 250 4.44+0.77 41.7544.91 de 6.48+1.13 60.6146.51 bedef
A 4 1 200 4.94+0. 39 33.8144.72 def 9.34+3.24 43.5443.75 efg
Zhongnongliikang 1 500 4.74+0.32 36.61+1.80 de 9.26+0. 74 42.93+7.83 elg
1 800 3.70+0.96 51.3744.95 cd 5.04+1.85 69.1245. 15 abc
75 # FF Captan 360 6.15+0. 48 17.89+2.43 f 12.33+1.77 37.32+3.90 g
480 5.04+0.17 32,1944, 27 ef 12.50+1.57 42,3642.93 fg
600 3.55+0. 46 51.5746.32 cd 6.67+2.94 60. 584 6. 64 bedef
- R 180 1.4840.37 79.1547.01 ab 3.70+1.62 78.1749.37 ab
Metalaxyl-M hymexazol 225 2.04-0. 67 73.7246.42 ab 3.56=0.53 78.49+2.78 ab
270 1.1140.58 85.80+6.61 a 2.96+1.62 82.944+9.54 a
X e CK 7.52+0.73 16.52+1.13

T« [ S BR 5 b A [ /NG 58 7R 48 Duncan’s AR 4878 P<<0. 05 K P ZEREH . %K 3 .

Note: Different lowercase letters in same column indicate significant difference at P<C0. 05 level by Duncan’s new multiple range test. The

same for Table 3.

2.3 ARFEFAFEERZHERKE R0

R B FEF 1) 577 20 45 2R 3o B 1 WAL B 3 8 R e et
500 (i Ak HE L 43 500 58 T A Ak IR BR Y ZEHL AR
R Jo e I L SR AL AR 3. R 3 AT RLA
H PR TR AR 0 R AR L 2R A AR TR [ R
JEE B 5 R LE 3 KO0 IR 5 I E R AR 3 A 4R . it
T2 7R b B S5 ML 22, 00~27. 42 mm AR

27.52~32. 17 cm, R fif Ji & 4 234. 80 ~ 307. 80
g/ M EE T 3. 67 ~6. 76 kg/Fk. 8 i X 45 4k
P A4 2R ARG R O A R I T A R AT A G
AT AR (R ) KB, & A8 bR ) 2 B IE A G A
KREFCH 0.19~0. 87, FHrpr i fif i 1 5 2K M (R—=
0. 87) AR fif Jit 5 5 AR K AH e M (R=0. 67) #)k 18 %,
B sk 55 25 A R R (R=0. 55) I MK
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Table 3 Influence of different fungicides on agronomic traits of tobacco

25 ﬁ?ﬁ)ﬂf{/(g + hm™?%) ZM/mm 4/ em MREETTE/ (g« B D ”l‘ﬁﬁﬁ%’/
Fungicide Effective component ASlem Root Fresh root (kg 1).
amount diameter length weight Fresh leave weight
NJ13 1 350 23.6840.19 abc 28.4140. 21 ab 270.5145.02 abed 5.1340. 36 abc
1 800 22.5941.15 abc 27.8240.66 ab 234.8047.54 de 3.67+0. 25 be
FG14 1 800 22.0040.71 be 27.9241.08 ab 240.20412. 00 cde 3.77%+0.90 be
2 250 25.2342.69 abc 29.3541.29 ab 281.504+14.79 abc 4,56+1.11 abc
NT35 1 350 22.7241.42 abce 28.9142.06 ab 288.474+13. 84 ab 4.80-+0. 86 abc
1 800 22.93740. 35 abc 29.79+0.79 a 287.20+15.58 ab 3.80+0. 22 be
2 250 25.4740. 44 abc 28.75+1.10 ab 282.27+17.06 abc 5.52+1.15 abc
FS6 1 800 23.43741.03 abc 29.5141.36 ab 279.91419. 43 abced 4,444+0.13 abc
2 250 24,854 1. 86 abc 29.1941.29 ab 263.04+3.91 abed 5.18+0. 84 abc
Zhoriffliang 1 800 27.0542.17 ab 27.5941.38 ab 264.05+9. 33 abed 5.82+1.04 ab
T FF Captan 600 25.32742.70 abc 27.52£1.16 ab 243.77411. 05 bede 5.05%1.42 abc
K - R 180 23.6640.61 abe 28.4241.05 ab 274.43=+4. 88 abed 4.0540. 23 he
Metalaxyl-M hymexazol 225 24,4542, 22 abe 30.2043.10 a 303.55421.06 a 4.3640. 80 abe
270 27.4240.95 a 32.17+2.42 a 307.80+21.25 a 6.76+0.69 a
Xt g CK 21.474+1.09 ¢ 24.69+0.79 b 214.304+9.79 ¢ 3.33+0.28 ¢

R4 REANBPERNERBEFRHEARSEERZSERHBXSH

Table 4 Correlation between control effect and agronomic traits of tobacco treated with different fungicides

i8S R f o ek

Root length Fresh root weight

- [ A

Fresh leave weight

i A EH
Index Control effect Stem diameter
B % Control effect 1. 00
ZE M Stem diameter 0.55* 1. 00
R K Root length 0.27 0. 28
M #f i i Fresh root weight 0. 36 0.19
- Jfi £ Fresh leave weight 0.55* 0.87**

1. 00
0.67"" 1. 00
0.30 0. 26 1. 00

T« 3R P<0.05 KR, « » i3k P<<0. 01 K3,

Note: x indicates significant difference at P<C0. 05 level, ¥ x indicates significant difference at P<C0. 01 level.
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- fif S e, 28 A D R A 2 B, 45 AR PR A B 5 By
AR BLIEA MO R BN 0. 27~0. 55, Ho B
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