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Effects of several kinds of plant inducer agents on disease resistance,
agronomic traits, yield and quality in tobacco
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Abstract Using variety ‘ Yunyan 87 as the material, the effects of 11 kinds of plant inducer agents on disease re-
sistance, agronomic traits, yield and quality were investigated in tobacco. The results showed that the plant induc-
ers, such as Atailing, Bihu, Yanwangsu and Kangbingfeng, had control effect on tobacco virus diseases with the
efficacy of over 35% , while the other seven agents had little effect. To some extent, all plant inducer agents could
promote tobacco growth and agronomic traits, and increase the proportion of fine tobacco leaves. After baking,
appearance quality was relatively superior. Meanwhile, there were some changes in the main chemical quality in
tobacco leaves of each treatment. Except Rongdimei and Atailing, the other nine plant inducers treatment reduced
the nicotine content of middle leaves. and Caitemei was the best with nicotine content of 3.27% . Compared with
the control, the ratio of sugar to nicotine increased, and potassium and nitrogen content were at right levels. In
general, combined application of plant inducer agents could improve tobacco quality and production, as well as in-
crease disease resistance.
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SR 1L B, LASE R (800 T e B 2K D ks 5 v B
GBS IR 25 70] (CCK 1), LI 7K g 28 19 %) B (CK2)
(D, B3 KER I 39 P/DNX L BN ER
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L , £ b3S it A i 2R 6 kg/667 m” K AR
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Table 1 The plant induced agents and control agent used in this study

EAS AR 78 T fE Pl Y/

Name Effective constituent Formulation  Dilution ratio Function Manufacture
=R 0. 01 %= B R NER . . AR iR LE YR
Yuntianli 0. 01% Brassinolide ' P HIRTFAELF

0. 135 Y6712 0. 000 52 %6152, |
i 0. 000 3125 B R N TR . 1 TR P P A AR S5
Bihu 0.135% Gibberellic acid, 0. 000 52% ' NI TR AR IR A R A R
indole acetic acid, 0. 000 31% brassinolide
LEEZES e ) - AR A A K M A e e
Yanwangsu Compound Chinese herbal medicinal ingredients o R ECK 15 kg PR 7 HBRAF]
LR pNGR: =k - [EE/ERS . \.
Anrongle Soy protein etc. K > 000 P FARPHERSE
il it 5% FARERR K 2 SRR PN 7Tl
Rongdimei Monosilicic acid & AL H R F
T 2 G T . > »
PRTAMSTIIEN g e . - WAL BRI
X Y Protein, trace elements ! RS KIEA PR

surfaced nutrient
RHE 100 KEEAS K A VRN B S L EYHAR
Juneng 100 Soy protein etc. ! - R HIRAF
TSR A G2 E TN K i 666 L/ ERS P EEEE RS A )
Seaweed premature agent Seaweed polysaccharide peptide ' PET5H TREF KA FRA A
P2 R 6 %0 ZEHE « HEEE A - il a6 LAY rhE AR B
Atailing 6% Oligosaccharide chain protein 7 gl TEYI RIS
LR SERNE . 208 TR VAT SEALHT X
Chitosan Chitosan " ’ PR R SREFERPEER T
Uil F 6 A HIIRMLIR K 2 608 TR Bt PHTTAEIR
Kangbingfeng 6% Ascorbic acid g gl TR
- (CK1) Liangye 8% T M % 8% Ningnanmycin K 800 AT TSR A WA PR )

7K (CK2) Water -

D) sEm (800 T B F KD AE A s 29 B v FR PR B2 79

Liangye (8% ningnanmycin AS)was the positive control agent for preventing virus disease.
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GRS LRl S8 R S A0 it e - 1 R A R
W RERC AT L 55 1 RS 20 d FA MG 1 K.
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Table 2 Control effects of different plant inducer agents on tobacco virus diseases

AbFH Treatment

i 1545 %k Disease index AHXJFH AR/ % Relative control effect

Z= K711 Yuntianli

ZH4P Bihu

JHEEZE Yanwangsu

HiwiF Kangbingfeng

fil#12E Rongdimei

Z-fl Rk Anrongle

25 0 B it - 1 75 55 77 Caitemei cell-enzyme leaf surfaced nutrient
/@é‘ﬁﬁékﬁu Seaweed premature agent
fZE R Atailing

FeE B Chitosan

ZEHE 100 Juneng 100

2 Liangye(CK1)

17K Water(CK2)

6. 86 bed 31. 99
2.92 f 42.10
1.85 e 40. 67
7.24 b 38.57
6. 85 bed 27.51
7.13 be 24. 55
6.52 cd 33. 86
6. 75 bed 34. 88
2. 06 gh 44. 20
2.58 fg 34. 69
6.37 d 32.59
1.98 h 43.05
9.45 a —

2.2 EHYFSFIEERZ R0

M3 AT LA S AE A RE A A5 Rl 4 5
FRGE B A A A e A T 2 HL AR B A SR 1
FRE I G AN ZE LTI KO B Hov 2Rl R 5E R

HiE IRAE 100 Ak HRAHA R0 0K 25 50 g R S 25 RIS 9 5
PO F 2R R R 0] e SR R AE 100 A 3
AR R I . AR AR B AR I L A R e Ak
PR ZE R R BE R R SRR VR BE 100, BRI
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Table 3 The agronomic traits of tobacco leaves treated by different plant inducer agents during vigorous growing and reproductive stage
A5 K Reproductive stage

EK:4Y] Vigorous growing stage

LEE P /em B /em EAGE/em ZE[/em AR /om EHAS/em BEMFE/em TRESHFE/cm R R /em

Treatment Plant Middle leaf ~ Middle leaf Stem Plant Middle leaf  Middle leaf ~ Lower leaf — Lower leaf
height length width girth height length width width length
2R 77 Yuntianli 80.2 b 53.2 ¢ 20. 9 ab 5.5b 153.5 b 74.3 b 19.4 ab 19.4 a 59.2 b
ZH4p Bihu 80.4 b 54.9 be 19.4 b 5.5b 152.2 b 75.5 b 18.4 b 22.0 a 59.2 b
MEEZE Yanwangsu 76.3 ¢ ek |l @ 19.5 b 5.2b 145.2 b 74.2 b 18.4 b 21.5 a 60.2 b
$ii F Kangbingfeng 84. 3 ab 57.5b 17.4 b 5.8b 152.6 b 78.3 b 16.7 b 19.5 a 61.3 b
FilHh 2% Rongdimei 82.2 ab 55. 6 be 19.6 b 5.6b 151.5 b 76.2 b 18.4 b 21.4 a 60.2 b
IR Anrongle 87.3 a 61.8 a 22.4 a 6.7 a 155.4 a 80.5 a 21.1a 19.9 a 61.7 b
ii?ifj?(ﬁitfn??:fiurfaced utrient 76.3 ¢ 62,5 @ 16.8 b 5.7b 152.3 b 73.5 b 16.9 b 21.5 a 58.2 b
MR 5 Seaweed premature agent 83.3 ab 58.0b 17.8 b 5.9b 160. 3 a 79. 4 ab 17.2 b 22.1a 62.4 b

[ Z% R Atailing 82.9 ab 54. 8 be 16.9 b 5.3b 162.4 a 75.6 b 16.8 b 20.3 a 63.7 ab
Fe BB Chitosan 86.5 a 61. 2 a 24.3 a 6.8 a 157.4 a 8l.3 a 22.9 a 21.6 a 62.4b
HEHE 100 Juneng 100 86.4 a 62.2 a 23.4 a 6.5 a 157.3 a 81.9 a 21.9 a 20.4 a 64.3 a
25 Liangye(CK1) 77.2 ¢ 52.4 ¢ 18.4 b 5.5b 153.3 b 76.2 b 17.3 b 20.4 a 61.6 b
7K Water(CK2) 79,8 @ ol 5 @ 16.4 b 51b 145.2 b 71.2 b 20.2 b 19.3 a 60.2 b

D [FIZIEE G B A A RN 5 B35 R TE 0. 05 K 22 a3k,

The data in same column followed by different small letters are significantly different (P<C0. 05).

2.3 EYFESFIXTEE MR E R0

HIZ% 4 LA, 2% 40 S Jo A I UL e A AR
T MR K 2 A EE R B 0> 2| 0 AR
FAXSTT & 2847 BT 28 L 25 K ) L 2 il 2 R il e

Sk A I S0 L A RO EE LU BN
P2 Bk s HoAth 6 B S50 A KO IR
ZESEANWY A VLIS R 22 A B0 SO SR
G rhaE,

®4 EYESTIX AE 87 LEEM N RERI I

Table 4 Effect of different plant inducer agents on top leaves appearance quality

pisEl RS it P sy 45k Sy
Treatment Maturity Color Luster Oil content Structure Identity
25K J) Yuntianli 4 R 22 BB PIAG B 32 BB % AT A
ZA 4 Bihu YR 22 BB DIt £ B % MEA-TEE AR
MEZE Yanwangsu RERG3 B RO AR B ARG B 3, R0 2 Gl % -2 rhég
B+ Kangbingfeng TR I DB AR LI B 3 D RGE HT GE 8L THEE g
fili 31 5% Rongdimei FFB G B DB A B AR EN £ D RE # G % TR hag
LRl Anrongle YR 22 U DIt £ B % MEA-TEE AR
K ok X 77 2 e Es B BE MEE g
aitemei cell-enzyme leaf surfaced nutrient
W & 57 Seaweed premature agent 26 K 22 K0 A DI R 32 B % MEAA-TE A
Fi[Z% R Atailing iR 22 U DIt B E2 HEATEE P AR
BB Chitosan ER 3 I DO AR ARG A 2 B E2 MBAA-TEE AR
%A 100 Juneng 100 KRG B DB AR B LA 3 3 DK E2 TR g

Wi 7K Water(CK)

H
IR e DB it A B AR B0 B i BZ

Eﬁf i
5 HGA-THE P&

2.4 ENFSHRHEERFOH

HEIZE R RIS 5 AL SIS I o 2
SO E LR 5. TR L WG H A i S
FEEAI {22 L4347 02 o8 AR 2 L K
XERER O kS RT3 R AR 9 O AH %

T TR F KR A 2 G T WAL 3
AN 75 7904 FA S B AR
. 3. 27% . T4 AR K 06 087K 0 .
VRSP RBOE L. B IR R S A
IR 22585 G AR R 0
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Table 5 Effect of different plant inducer agents on chemical properties of middle leaves
b B W JEARE/ Y S/ 7 iﬂﬂﬁ(% *)ﬂﬁ'tt . L"’\ﬁ/% K0/ % Y%
Treatment Reduced sugar Total sugar  Nicotine Sugar/nicotine Total nitrogen

25K ) Yuntianli 28. 3 abe 35. 2 abed 3.45d 10. 2 ab 2.04 a 2.35 abc 0. 27 abe
Zi4p Bihu 28.1c¢ 35.5 abe 3.50d 10. 1 be 2.07 a 2.34 abc 0.35a
HHEEZE Yanwangsu 29.3 a 32.8 fg 3.47d 9.5e 2.11 a 2.14d 0. 18 bed
1% F Kangbingfeng 25.5 e 33. 8 defg 3. 64 be 9.3 fg 2.07 a 2.13d 0.16 cd
il € Rongdimei 29.2 a 36.3 a 3.87 a 9.4 ef 2.08 a 2.40 ab  0.13 cd
4l % Anrongle 27.0d 34. 6 bede 3.42 d 10. 1 be 2.09 a 2.46 a 0. 23 abed
R S 20 i e P T 5 R
&i]cfjﬂfl?irj;;ﬁmi?iillfjsurfaccd nutrient 27.5 cd 32.6 g 3.27 e 10.0 ¢ 1. 96 ab 2.15d 0.11d
W K57 Seaweed premature agent 28. 2 be 35. 3 abc 3.52 cd 10.0 ¢ 2.03 a 2.27 bed 0. 17 bed
frfZE R Atailing 29.2 a 36.3 a 3.88 a 9.4 ef 2.03 a 2.31 abe  0.15 cd
5% M Chitosan 29.1 ab 35.9 ab 3.49 d 10. 3 a 2.06 a 2.37 abc  0.32 ab
2 HE 100 Juneng 100 27.7 cd 33.5 efg 3.41d 9.8d 1.83 a 1.99 e 0.13 cd
W7k Water(CK) 28.1c 34. 1 cdef 3.70 b 9.2¢g 2.05b 2.24 cd 0.15 cd

2.5 HEYIE SR EE = E R R0

H1 ¢ 6 RI AT, WSt AR 45 S R A — o AR 4R
i 1B AR ] O 554 D . =
HZEP G AR R A 5 0 I R I T R U
RN BT 28 AL B b A5 0 LA B i KO B Y - 4
T H A2 v 3. 83%0 ~15. 59%, HiE #E  Jy 7
I B4R v e B 2% S Ak B B A0 Ll AR G R R
w1301 90/ kg, R IFSEEM 0 T LU 2
R R AR R 5 0 IR I TR R 0

PR AT 2 SR Ak B 7 L E 3 7K X BRI T 33. 4
~551J0/hm’ . Z35 70 Hr R WImE A 47 0 -
TR RERE IR 5 M 877 S A - b v S
LU 8 AT B 85 1 WA 40 0077 (L %) M A 3
T R R U 25 A A A B R S 5 RO =
o BT Ay Bl 2 2R =2 S A i g - 10 R 5 >
BRI R0 >3840 > 22 R > 2Rl R > 157K (CK)
=S RME > PR > M B R > Rl 5 > g 100,

xR6 HEWESFX =87 ZFF R R

Table 6 Effect of different plant inducer agents on ‘Yunyan 87’ economic characters

AL/ A E A/ Y% _ ., o /kg - FEE/IG -
A Praoomtom off Wil Phropomtiom o Wbemtidlle =000 25 0 S8 g (hm?) !
Treatment roportion of hig CleiHien @If B3 Mean price .
grade tobacco leaves grade tobacco leaves Yield Output value

25K 77 Yuntianli 25. 01 100 19.9 150. 8 3000. 9

Za471 Bihu 28.99 100 21.1 152. 4 3 215.6

A ZE Yanwangsu 25.16 100 18. 4 149. 6 2 752. 6

i F Kangbingfeng 25. 65 100 19.0 150. 5 2 859.5

Fll#1 25 Rongdimei 24. 14 100 18. 3 149. 1 2 728.5

2Rk Anrongle 27.16 100 19. 6 151. 6 2971. 4
T S 2 i it - T 7 SR

Zife?iﬁgiriii ?Zlfjsurfaced nutrient 25, 59 100 22 LS SR

W EE R % 5] Seaweed premature agent 26. 81 100 20. 9 156. 2 3 264.6

frfZg 5 Atailing 26. 58 100 22.7 153.7 3 489.0

FEHME Chitosan 25. 64 100 19.3 149. 8 2891.1

ZEHE 100 Juneng 100 23.28 100 18. 2 149. 5 2720.9

V7K Water (CK) 25. 60 100 19. 6 149.9 2 938.0

VRS — 2 R HE A 2y R 570 A B
B R 37 B S RICR,  HLZE A IRTE L X RS A

U ABPRAR R PIFER e (8 TR % R
IR O R B2 ) R IR R IO 45 S
Tl 245500 X o 25 4 RS B 0 3500 AR 7 FiAE
Wl TR B R B ROR 22 . BT 28 R BT 3 46 AR g 7
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