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Effects of Microbial Agents on Control of Black Shank and Quality of Tobacco Leaves in Flue-cured Tobacco in Xuchang Area
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Abstract

(Henan Xuchang Tobacco Company , Xuchang, Henan 461000)
In order to explore the role of microbial agents in controlling black stem and tobacco quality in Xuchang,the effects of different mi-

crobial agents on the growth,disease and quality of flue-cured tobacco were compared.The results showed that microbial agents had obvious

effects on preventing black stem,promoting the growth of tobacco,and improving the quality of flue-cured tobacco.As a result, the effect was

best if Sanju microbial agent 750 kg/hm® was used accommpanying with Sanju Guanjiingye 7 500 ml/hm”.
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Table 1 Agronomic characters of tobacco plants of different treatments at maturity stages

PR e RS -5 B 1
A Plant height Stem circumference Leaf length Leaf width R L
Treatment Leaf number //
cm cm cm cm
| 143.00+3.61 aA 13.00+0.50 aA 79.67+0.58 aA 46.33+1.53 aA 24.00+2.00 abA
P 145.00+5.00 aA 13.07+0.12 aA 80.33+0.58 aA 45.17£2.75 aA 26.67+1.15 aA
CK 123.33+4.73 bB 12.53£0.45 aA 80.00+4.36 aA 43.00+2.65 aA 22.67+1.16 bA

T AN RN S REFR 7R AN [RI AL B 22 5 1 25 (P<0.05) s AN ) RS - REFR IR AN b B R] 22 S48 1 2 (P<0.01)
Note ; Different lowercase letters in the same column indicate significant differences between different treatments ( P<0.05) ;different capital letters indicate ex-
tremely significant differences between different treatments ( P<0.01)

£2 TSR ELEAKEREERIER MR MRS T 104.91% 1 23.39% , 22 S Y5354 5 2k
Table 2 Incidence of black shank of tobacco plant under different SE R RS L 2 E T, >T2>CK,,H:FI" T, BB L
freatments A AT LA S BRMEE
e e Pl T B2 24 ARELAENEEERMHEZEESRSNEM hE4
Incidenc Disease Relative control . . .
Teeament o inden e AL EARR AR O T I B 56 I
T, 16.00 734 58.46 A REFES Y ISR 43 02 2 RS BR2E
T, 20.00 10.00 40.86 K B JRIRRIRE 8 K1 AW LA b R
L 27.00 17.68 - PIRBUN T, >T,>CK, £ 3, 5t A HE, T, A BE A<

-, O T, AR A X IR 28 Rk R K R B
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Table 3 Chemical composition of tobacco leaves under different treatments

T 24 4 e s P
;%Eﬁ Tre%\tfn%nt Ni}:??ine Tollaulh*ng Ch]?)sztine Polalﬁsqiium Pﬁ?ﬁiitutm *El?izalit
) R % % % % chloride ratio base ratio
g T, 2.25+0.00 ¢B 23.57+0.89 aA 0.41+0.01 cC 0.98+0.02 ¢C 2.41+0.09 bB 10.47+0.10 aA
Middle leaf T, 2.41+0.08 bB 14.19+0.30 bB 0.65+0.00 aA 2.17+0.04 aA 3.32+0.01 aA 5.90+0.24 bB
CK 2.53+0.05 aA 11.50+0.33 cC 0.61+0.03 bB 1.49+0.06 bB 2.43+0.04 bB 4.55+0.07 cC
Rt T, 3.51+0.01 aA 22.04+0.71 aA 0.75+0.01 cC 1.53+0.05 bB 2.03+0.04 bAB  6.29+0.17 aA
Upper leaf T, 3.10+0.15 bB 18.41+0.66 bB 0.84+0.02 bB 1.84+0.08 aA 2.18+0.10 aA 5.94+0.05 bA
CK 3.66+0.12 aA 17.13+£0.52 cB 0.93+0.03 aA 1.78+0.06 aA 1.92+0.04 bB 4.69+0.18 cB

T RPN TR R R R B 28 5 235 (P<0.05) 5 AR RS 7R 7R AN [l ab B ) 22 54 2. 3% (P<0.01)
Note ; Different lowercase letters in the same column indicate significant differences between different treatments ( P<0.05) ;different capital letters indicate ex-
tremely significant differences between different treatments (P<0.01)
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Table 4 Volatile aroma components of tobacco leaves under different treatments ne/g

e o it Middle leaf 3B Upper leaf

Compound Compound T T CK T T, CK

category ! 2 1 2

LEES A6, 16.25+0.00 9.59+0.02 7.08+0.16 16.64+0.09 11.58+0.21 10.98+0.27

Ketones 3-FER-2-THR 12.77+0.42 10.82+0.45 9.32+0.33 13.53+0.45 10.85+0.47 11.19+0.03
1-# 3 -2-N 70.78+2.51 42.68+0.41 31.88+0.11 77.00+2.74 60.18+2.58  54.41+2.60
6— 3 —5—-Fidi—2—Fili 4.11£0.08 6.71£0.05 11.69+0.23 4.78+0.22 5.40+0.07 3.68+0.03
B 5 = — 0.42+0.01 0.38+0.00 0.34+0.01 0.32+0.01 0.33+0.00 0.30+0.01
5 = — 1.00+0.04 0.63+0.00 0.80+0.03 0.46+0.01 0.53+0.02 0.49+0.01
B & =0 = 0.38+0.01 0.85+0.03 0.40+0.01 0.71+0.03 0.57+0.01 0.53+0.01
B & =T 0.38+0.01 0.26+0.00 0.38+0.01 0.22+0.00 0.28+0.00 0.27+0.01
3 F -2 A M2 1) 0.73+0.03 0.68+0.00 0.62+0.02 0.73+0.01 0.65+0.01 0.74+0.03
2,6,6-=HIH-2-3Ifi-1,4- 1.03+0.02 1.22+0.03 1.42+0.02 0.94+0.01 1.04£0.03 0.95+0.04
B- A K 0.32+0.01 0.37+0.01 0.36+0.00 0.45+0.00 0.43+0.02 0.40+0.02

e S
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HR4
e wah ki Middle leaf 3R Upper leaf
Compound Cor;‘poun q T T CK T T CK
category ! 2 ! 2
B~ T i 2.33+0.02 2.27+0.05 2.25+0.09 1.42+0.04 1.40£0.01 1.31+0.06
1-¥35E-2-T i 3.04+0.14 1.94+0.09 1.53+0.02 3.28+0.11 2.510.01 2.29+0.11
2-FR B2~ IR — 1T 6.77+0.32 5.88+0.10 4.71+0.08 8.65+0.09 6.77+0.08 7.08+0.13
S5-I %2 (3H) — kIR 0.3420.01 0.15+0.00 0.15+0.00 0.24+0.01 0.12+0.00 0.17+0.00
2-$2 53— 1R 0.78+0.00 1.37+0.06 1.25+0.03 0.98+0.03 0.85+0.01 1.24+0.04
6 H1 52— Bl 2.70+0.07 0.54+0.01 3.22+0.02 2.20+0.06 2.3120.11 2.00+0.07
A VN 1.04+0.03 1.24+0.00 1.44+0.02 0.95+0.01 1.05+0.03 0.96+0.02
HiT 14.72+0.29 11.9+0.06 14.13+0.31 7.12+0.08 11.21+0.36 9.86+0.36
3,4 HI K2, 5-mkig i 0.54+0.00 0.39+0.02 0.49+0.00 0.51+0.01 0.49+0.02 0.39+0.01
2(5H) — iR 1.27+0.02 1.000.02 0.93+0.01 1.18+0.03 1.09+0.02 1.01+0.04
- -1, 4- 4.17+0.13 2.01+0.01 1.67+0.05 3.4420.17 2.770.01 2.09+0.04
28 A 0.79+0.03 1.38+0.01 1.26+0.03 0.99+0.03 0.86+0.04 1.25+0.05
Aldehyde — 2-MiE 71.35+3.27 20.31+0.46 17.36+0.07 45.30£2.20 35.53+0.35  21.53+0.68
HEHIEE 6.72+0.26 8.59+0.31 9.62+0.15 7.21+0.19 7.09+0.25 7.04+0.12
;g 0.18+0.01 0.27+0.00 0.26+0.01 0.32+0.01 0.29+0.01 0.30+0.00
5—¥2 F -2 p 2.15£0.02 0.29+0.01 0.27£0.00 1.16£0.05 0.7420.02 0.41+0.00
2N i 1.14+0.02 1.77+0.00 1.67+0.02 1.21+0.05 1.18+0.06 1.21+0.02
5—HI 5 2—ffs 26.05+0.24 11.47+0.33 10.76+0.05 22.58+0.55 17.08£0.59  12.60+0.19
LT AR 0.69+0.03 0.79+0.02 0.99+0.03 0.90+0.01 0.850.01 0.74+0.02
R Acids  2-KI 2,7k 1.91+0.07 0.79+0.02 0.63+0.00 1.41+0.04 1.09+0.05 0.80+0.03
2-HRC R 1.23+0.03 0.84+0.02 0.81+0.03 0.67+0.03 0.82+0.02 0.70+0.03
2. 161.45+5.59 102.21+4.53 79.37+2.33 160.70+3.93 126.61£0.37  119.55+5.30
R 4.59+0.22 2.98+0.00 2.41+0.06 4.41+0.07 3.67+0.05 3.35+0.14
l52 Fsters  Z TS 2.19+0.02 0.98+0.01 0.68+0.03 2.13+0.08 1.42+0.04 1.14+0.02
4-T Mg 1.72+0.06 1.82+0.07 1.58+0.06 1.93+0.01 1.91+0.09 2.13+0.02
2-¥X N IR TS 1.97+0.06 1.63+0.05 1.31+0.04 2.08+0.02 1.69+0.04 1.70+0.08
AR T 0.44+0.02 0.37+0.02 0.30+0.00 0.61+0.01 0.470.01 0.36+0.01
FE R R Y 0.24+0.00 0.10+0.00 0.11+0.00 0.20+0.01 0.15+0.00 0.15+0.00
2 F 2.2+0.00 2.06+0.03 1.80+0.06 2.23+0.09 1.87+0.09 1.69+0.06
Phenolic 5-¥H-5,6- A FEH 7.77+0.30 2.93+0.02 2.67+0.06 6.20+0.04 4.72+0.05 4.04+0.14
(] P 2 Ty 1.03+0.04 0.56+0.00 0.43+0.01 1.000.02 0.8020.01 0.62+0.01
8 2 B i 1.87+0.07 3.03+0.03 2.52+0.06 2.80+0.00 2.560.03 2.95+0.12
Alcohols Hm 2.12+0.01 3.62+0.06 3.2120.03 3.77+0.04 3.22+0.15 4.09+0.17
6- 1 -2~ i 0.53+0.00 0.42+0.00 0.52+0.01 0.32+0.00 0.400.02 0.36+0.00
3-MemE 59.81+2.40 34.28+1.71 27.09+0.16 57.18+0.61 45.15£1.06  37.93x1.43
HeHK e 6.17+0.20 8.67+0.11 8.27+0.28 10.13+0.07 11.30+0.50  11.410.17
Heterocyclic 2~ Ik 0.960.02 1.15+0.03 1.27+0.02 1.42+0.00 1.30+0.02 1.11+0.06
2 Z, Tk IR 17.53+0.55 9.20+0.04 9.40+0.37 13.83+0.26 11.13+0.36 9.81+0.26
T 99.34+0.68 162.25+6.02 153.46+6.3 180.47£5.08  202.00+3.01  230.21%3.47
2-Z B LG 3.72+0.16 4.31£0.07 4.30+0.16 3.54+0.08 3.40+0.12 3.97+0.05
2,3 BLILIE 1.38+0.00 1.77+0.07 1.83+0.06 2.3620.11 3.03+0.05 2.62+0.09
2,2 —BEkIE 0.16+0.00 0.06+0.00 0.04+0.00 0.13+0.00 0.08+0.00 0.05+0.00
N-HiJt-2-H M%uttug 1.00+0.05 1.42+0.06 1.56+0.00 1.60+0.08 1.49+0.05 1.60+0.01
1,1,6-=Hi%-12-—52% 0.25+0.00 0.17+0.01 0.23+0.01 0.21+0.01 0.18+0.00 0.14+0.00
fiﬁiwbw B g 45.39+2.2 40.84+1.55 42.13+0.35 36.98+1.40 35.82+0.84  36.8+1.04
13t Total 681.89+26.23  536.2+20.22 486.21+9.35 72373273 652.28+25.03 636.73x15.67
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Table 5 The content of trienone in tobacco leaves after baking under different treatments we/'g

[ as/ES i Middle leaf &8 Upper leaf

Compound )

category T, T, CK T, T, CK

i . = J#lii]— Macrobeanone one 0.42+0.02 aA  0.38+0.00 bB 0.34£0.01 cC 0.32+0.01 aA 0.33+0.01 aA 0.30+0.01 bB
|5 5 =41 —. Macrobeanone two 1.00£0.01 aA  0.63+0.02 cC 0.80+0.00 bB 0.46+0.00 cB 0.53+0.01 aA 0.49+0.01 bAB
i 5. = J#illi] = Macrobeanone three 0.38+0.02 bB  0.85+0.02 aA 0.40+0.02 bB 0.71+0.01 aA 0.57+0.00 bB 0.53+0.02 cB
5 & =47 P Macrobeanone four 0.38+0.00 aA  0.26+0.00 bB 0.38+0.00 aA 0.22+0.00 bB 0.28+0.01 aA 0.27+0.00 aA
ST Total 2.18+0.04 aA  2.12+0.09 aA 1.92+0.02 bB 1.71£0.02 aA 1.71+0.08 aA 1.59+0.05 bB

T ARG TR A RSB E) 22 57 8.3 (P<0.05) s ARIRE TR R AR AE B E] 22 574 . 3 (P<0.01)

Note ; Different lowercase letters indicate significant differences between different treatments ( P<0.05) ; different capital letters indicate extremely significant

differences between different treatments ( P<0.01)
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