PR EARNERE  2010,43(5):957-964
Scientia Agricultura Sinica doi: 10.3864/j.issn.0578-1752.2010.05.009

JLAE MR BUR XS TMV (RSNEE R B E R F BRI 20

x4y M, AR, S4BT, RUR, AKEN, BERL FRHL EEA, HeAR”

CORAL K E R, HOH 4500025 THEAOL KA BE, KM 4500025 * HINKEA TRER, I 450001; * Wl sg o 52w
HIH 450002; °ITEGASMHBL A Wl FEIRLL A0 A T, TS ZEIR 4617005 CVTRI A AT A WlIGEILL > A T, TS IS 462600)

HE: (B0 EELRLTRSER (M) BXDEH BT ED W™ EH—MKE. KRN A RE
AR B A e R SRR EERKE. [FE] 20 AARE M EBRE 2 MRt FE, &t
B Z MM RBR. RERPAEYRBEEHERTRERE, WE MV AP S RARMEAER, ¥
BT R Je TMV B o b, B E vt AR, AT AE RS, [BRYEFH ™MV AR 2R E.
AR, EARBGEE ™ EERRREE, B TRIGRAGM L AER TR, ™ BT ATRBZENOHOR. BR
BREER, R TMW vt A EEREFRFAFT RARE RN LSRR, TR, SMERR, 2R EE
Bl K, ERBH Kk, ARSEt. ZEWRIGIAERE, ERERABEE, EARBGEA TMV 6RMEL,
MBS K. A FE 50.77%—60. 61%, Evt 73.39%—85. 19%. HIF| 91. 30%—92. 13%, #IF| thit e 2 MK E
VT, KHER IS T B0 AR 71, 02%—81.92%, (48] MMRBGE AT TMV KK A W B W BORER, BT
R TMY XTE 0 E

KEE: WE; TMV; SRR, BEME

Effects of Several Plants Extracts on the Activatity of TMV in Vitro
and Ultrastructure of Tobacco Leaves

LIU Hua-shan'?, BAI Hai-qun’, HAN Jin-feng®, MENG Fan-ting', ZHU Da-heng’, FAN Yi-kuan®, LI Jing-xin®,
LI Zhong-guis, CHEN Qi—long6

(‘College of Life Science, Henan Agriculture University, Zhengzhou 450002; *College of Agronomy, Henan Agriculture University,
Zhengzhou 450002; *Department of Bio-Engineering, Zhengzhou University, Zhengzhou 450001; *Henan Tobacco Corporation,
Zhengzhou 450001; *Henan Xiangcheng Tobacco Company, Xiangcheng 461700, Henan; *Henan Linying Tobacco Company,
Linying 462600, Henan)

Abstract: [Objective] Tobacco mosaic virus (TMV) is a kind of plant disease, it affects the leaf tobacco output and quality.

The aim of this study is to provide a theoretical basis for prevention and control of tobacco mosaic virus with agents of plant origin.
[Method] Active substances were extracted from Oldenlandia diffusa Roxb.and Nelumbo nucifera Garetn. and compounds with
constitutes of many plants were prepared by water and ethanol. The plant extracts were mixed with equivalent TMV and the
inactivation effects of plant extracts on TMV in vitro, and the plant extracts were sprayed on tobacco leaves with TMV for observing
the changes of ultrastructure of tobacco leaves. [Result] The shape of TMV was rigid and rod-shaped, but the destruction and the
break or condenses were different after mixing equivalent plant extracts as the difference in action time and the difference in plant
extracts from different species of plants. There were many TMV particles and crystalls in cells of tobacco leaves with TMV, and the
chloroplast was swell and the ectoplasm of chloroplast ruptured, and the grana lamella was disorderly and disassembled, the cell
organ disappeard and the cell was vacuolated. The systemic symptoms were alleviated after treatment. The effects of plant extracts on
the inactivation of TMV in vitro were significant: 50.77%-60.61% (Oldenlandia diffusa Roxb.), 73.39%-85.10% (Nelumbo mucifere

Garetn.), and 91.30%-92.13% (compound preparation), respectively. In field the control and curative effects of the compound
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preparation on TMV were 71.02%-81.9%. [Conclusion] Plant extracts have obvious damage effects on TMV, so, it can reduce the

harm of TMV to tobacco.
Key words: tobacco; TMV; inactivation; ultrastructure
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A: Normal crystalline shape of TMV; B: TMV crystalline shape by treatment TMV with water extract from Oldenlandia diffusa; C: TMV crystalline shape by
treatment TMV with ethanol extract from Oldenlandia diffusa; D: TMV crystalline shape by treatment TMV with water extract from leaves of Nelumbo
nucifera; E: TMV crystalline shape by treatment TMV with ethanol extract from leaves of Nelumbo nucifera; F: TMV crystalline shape by treatment TMV with
water extract from compound preparation; G: TMV crystalline shape by treatment TMV with ethanol extract from compound preparation
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Fig. 1 Effects of plant extracts extracted by different methods on shapes of TMV after one hour
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A: TMV crystalline shape by treatment TMV with water extract from Oldenlandia diffusa ; B: TMV crystalline shape by treatment TMV with ethanol extract
from Oldenlandia diffusa; C: TMV crystalline shape by treatment TMV with water extract from leaves of Nelumbo nucifera; D: TMV crystalline shape by
treatment TMV with ethanol extract from leaves of Nelumbo nucifera; E: TMV crystalline shape by treatment TMV with water extract from compound
preparation; F: TMV crystalline shape by treatment TMV with ethanol extract from compound preparation

El2 FERBFFEMEHFIER 2 h 33 TMV RIIARZZSRIFM (X 30 0000
Fig. 2 Effects of plant extracts extracted by different methods on shapes of TMV after two hours

FLUC N, P RSO .

2.1.2 HEYPRBBARRBT EX TV KEHSH
B 2 RIS TMV BRI BRAE T, (1
FARRANA o fEVERT 1 h I, SER ZEEREGE T, TMV
b FRIE R A R, DHERH, JFHERRK (F
1-E) 5 MR KL, TMV ki 2508
g, WA (8 1-D) , R KRG
TMV KL FAER KT Sl IBGH . 7EAE 2 h I, 3%Ent
PRI T, TMV RLFIIR, e edn, b
A (B 2-D) 5 MEr KSR, TMV
Loy Wrsgd, A84n, AZp (K 2-C) , Ui
HHN R AR BN, HiEE KT . E/E/H 3h
N, MM ZEERBOR T, TMV KL 7R, 2841, 224
i (& 3-D) 5 i KEIGE, TMV R
2. W LGER, SRR BB, LT
EAEIFRERIAAAE (B 3-C) o BLERTEAEH,
IKEILF T SRR, AT g BT KSR T 1A
By 22 SR WA 3084 -

2.1.3 AEARIACA B AR B[] TMY R R &S
B AEBRIEY TMV KA PR T B s 1) 1T
AN HFIAKIRBOR S TMV B 1 h 5, Wk 74
WizdE % (K& 1-F) ; 184 2h )5, Wik 7 AR 2L,
I HAN e 1 N2 BN T ASAS O, SR AR 4], 18
HFER (B 2-B) 5 fEIRA 3h 5, XFMERE R 5
B, BRI Ah e B 52 B 58 A R T SR AR A
EARBEFRAAAE (B 3-B) o X R T
[ 28053 0 B KL IR S5 8 B — 8 A
B A FH IS TR 0 28 hm . ABA B8 T LA H
FHRIGET TMV A B EOR, L BUHRIFI K3
W TMV /B 3 h i, SRR B

2.2 MYERBA T WV EKIMEARRADE KA
AR BOR 525 F ) TMV IS 1. 2 M3 h )5, 2091
FERPBLOE b, Ze PR IR S TMV TR
B AR ARNE K S TMV AR,
3dJE, VAR AR 13 WLLEH: © 3 R
YRIESZIGANT TMV B — 52 BRI, i3



5 3] KA JUMRIDISE OB TMV ARSNE P KM 6 el ) 52 0 961

A: FHEIET SRR AL BLS ) TMV REATEAS: B: FIEIET 2 ORI EL A K TMV KA RS C: SEMKIRIRALELA K TMV B2,
D: &M ZRHFEHBALBLS ) TMV BLATERS: E: SRR RS TMV KLAIERS; Fo SR QB2 IOR AL BLUS ) TMV RS

A: TMV crystalline shape by treatment TMV with water extract from Oldenlandia diffusa ; B: TMV crystalline shape by treatment TMV with ethanol extract
from Oldenlandia diffusa; C: TMV crystalline shape by treatment TMV with water extract from leaves of Nelumbo nucifera; D: TMV crystalline shape by
treatment TMV with ethanol extract from leaves of Nelumbo nucifera; E: TMV crystalline shape by treatment TMV with water extract from compound
preparation; F: TMV crystalline shape by treatment TMV with ethanol extract from compound preparation
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Fig. 3 Effects of plant extracts extracted by different methods on shapes of TMV after three hours

VAN R e, 63 h ITIAR] 91.3%—92.13%, It ®2 EYHEEUEN TNV AUERSMELER (2
VORI 2, 35 73.39%—85.19%, [ 46y Table 2 Effects of plant extracts on inactivation of TMV in

vitro (2 h)

A%, 15 50.77%—60.61%:; I TR, i 2
e ° o: ORISRz o SRHBE(Y) RS W

Treatments Dry spots of Dry spots of Inhibition
F 1 EYEREUERRT TNV BRIMERER (1h control treatment rate (%)
Table 1 Effects of plant extracts on inactivation of TMV in Tl 133+4.0a 80+3.0a 39.85+0.44f

vitro (1 h)

T2 130+4.0a 75+2.0b 42.3+0.23¢
posiil WTIRREDERL(AS) AR IRARBEEL(A) FiHRS
Treatments Dry spots of Dry spots of Inhibition LN 12944.02 69+3.0¢ 46.5120.66d

control treatment rate (%) T4 125+4.5a 58+2.0d 53.6+0.12¢

T1 133+2.0b 100+2.0a 24.81+0.37¢

TS 131+5.5a 45+2.0e 65.65+0.10b
T2 143+6.0a 95+2.0a 33.57+0.39d

T6 130+4.0a 30+2.0f 76.92+0.37a
T3 130+5.0b 80+5.0b 38.46+0.48¢
T4 134+4.5b 75+2.6bc 44.03+0.41b

FOBHT o AE 1 h I SRS BOR M6 2R 1L 49.28%
TS 1386.0ab 7043 5cd 49.28+0.37a ) .

—50.00%, 2 h A 65.65%—76.92%, {£3 hitf, &
T6 132+4.0b 66+3.5d 50+0.17
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Different letters in lower case indicate that significant difference reached

5% level between treatments, n=3. The same as below ’FE‘JKME 60.61%, ﬁﬁ El %%%E ZA@%EX@ 50.77%-




962 R I S A

43 %

3 EYHREGEX TV RYIRSMELER (3h)
Table 3 Effects of plant extracts on the inactivation of TMV

in vitro (3 h)

Lb 3 XA R ARG BEEL (A LIRS
Treatments Dry spots of Dry spots of Inhibition

control treatment rate (%)
Tl 130+4.0abc 64+2.0a 50.77+0.23¢
T2 132+6.0abc 52+3.0b 60.61+0.48d
T3 124+4.5¢ 3342.0c 73.39+0.65¢
T4 135+4.5ab 20+2.6d 85.19+0.44b
T5 138+3.5a 1242.0e 91.30+0.23a
T6 127+3.0bc 10+1.0e 92.13+0.35a
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A, B: Ultrastructure in tobacco leave cell by spraying water; C: Ultrastructure in tobacco leave cell by spraying extract from Oldenlandia diffusa Roxb.; D:
Ultrastructure in tobacco leave cell by spraying extract from Nelumbo nucifera Garetn.; E: Ultrastructure in tobacco leave cell by spraying extract from

compound preparation
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Fig. 4 Effects of plant extracts on ultrastructure in tobacco leave cell with TMV
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Table 4 Effects of plants extracts on the control of TMV in field

2.4 FEARIAOT TMV R [ 6 BR3P

HH [R1REG R 3R 4 T LLE Y, R B0
TEAE PR AR A DA R, 230 IR T B 14.72%—
28.14%, SEM 39.02%—44.22%, H17] 71.02%—
81.92%, LAHIFISCRELF, 5B BR—3,

TR A okl R ACELERS DIREEYES

Test site Treatments Disease percentage (%) Infection index Protective effects (%)

T i i Xi L Control 19.80+1.86a 6.25+0.19a 0

Henan Linying 76 ST Extracts by Oldenlandia diffusa 13.301.23b 533£0.12a 14.72£1.07¢
SEM-FEHU Extracts by Nelumbo nucifera 10.10£1.02¢ 3.80+£0.19b 39.02+2.64b
HIFFEHUGA Extracts by compound preparation 6.38+0.09d 1.13£0.13¢ 71.02+6.03a

T 0 Xt Control 24.50+2.13a 15.67+1.82a 0

Henan Xiangeheng 1y - J 03 Extracts by Oldenlandia diffusa 20.30+1.18¢ 11.26£1.02b 28.14:4.14c
SEMFEHU Extracts by Nelumbo nucifera 12.10£1.18¢ 8.74+0.39¢ 44.22+3.31b
HIFFEHUGA Extracts by compound preparation 8.02+0.23d 4.54+0.28d 81.92+5.12a
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91.30%—92.13%, KHHRIEBHVERCRATIE 71.02%—

81.92%.
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