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Abstract: The inhibition of chitinooligosaccharide ( COS) against Phytophthora nicotianae var. nicoti-
anae and the control effectiveness of COS on tobacco black shank caused by the oomycete were investiga-
ted in this paper. And the dynamic activities of superoxide dismutase (SOD) , peroxidase (POD) , poly-
phenol oxidase (PPO) , phenylalanine ammonialyase (PAL) and chitinase in the tobacco plants treated with
COS were measured to explore the mechanism in bio-control effects of COS on the disease. The results
showed that in vitro, COS had not inhibition against the mycelium growth of P. nicotianae var. nicotianae
on lima bean agar. However, on the condition of artificial inoculation and pot cultivation in greenroom,
COS and its combination were effective for the control of the disease, and the control effectiveness was
57.81% in the treatment with COS solely. Next were the control effectiveness of Trichoderma + COS +
chitin and COS + Trichoderma in which the effectiveness were 53.49% and 52.49% , respectively. The
results of enzyme activity tests showed that COS enhanced activities of SOD, POD, PPO and chitinase in to-
bacco plants in 10 days after treatment in greenroom, with the peak values increased by 96.30% , 136.36% ,
10.34% and 9.10% compared to the control respectively, which was consistent with the result of the
control test. The results suggested that COS had biological activity to induce and improve resistance of to-
bacco plants to black shank, with considerable potential in control of the destructive tobacco disease.
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Table 1 Test for inhibition of chitinooligosaccharide to Phytophthora nicotianae var. nicotianae

JUT SEHE & it B 7% B AR EEHES JLUT SEME & B Wik M ER EEES
chitinooligosaccharide Average colony Inhibition chitinooligosaccharide Average colony Inhibition
content (mg/mL) diameter (mm) rate (% ) content (mg/mL) diameter (mm) rate (% )
0.0(CK) 43.3 a — 0.8 43.8 a -1.15
0.2 45.0 a -3.93 1.0 42.8 a 1.15
0.4 44.0 a -1.62 1.2 43.3 a 0.00
0.6 44.0 a -1.62

A 5 AR R /NG TR IR AE 0. 05 KT 3 22 5+ (LSR)

cant different at o =0.05 as determined by Duncan’s LSR tests.

Note: Data in the table followed by the same lowercases are not signifi-



28 7/ B A S ¢

37 &

22 ITERBMNBEREEZERFNARBIEHRE
TEAARSFA T N LI, LT 28 LT AR
HORE + LT 50 ORE + JLT S0 + LT mdeat
PR 0 R 1) - 35 5 B T RIS A B 2N T S X
HE U B 5 A A 38 35 6 0 T I 0 A W e 3 Y BT IR

VERT . Horpr, JULT 208 A 3 1) SF- X5 958 BE T R e /s, o
12.7 mm” % 215 95 1) B 36 R S e A, Ol 57.81% 5
HUSEAREE + LT EWE + LT FAAS + JLT 50
SEFR B VA RCR AT R 53.49% F1052.49% (3 2) .,

R2 BHEHTILTERNEEZRRERBNHAHNR

Table 2 Control effectiveness of chitinooligosaccharide on tobacco black shank in pot experiments

TEPRBEE A BIARR (%) EHWBE A B VA ROR (% )
b ¥ b 7
Average lesion Control Average lesion Control
Treatment Treatment
area (mm’) effectiveness area (mm’) effectiveness
JLUT % Chitin 17.6 ¢C 41.53 AT+ LT 5k 14.3 dCD 52.49
VN 22.1 bB 26.58 Trichoderma + COS
Trichoderma KE+IJLTER + LT R 14.0 dD 53.49
JLT & 12.7 dD 57.81 Trichoderma + COS + Chitin
Chitinooligosaccharide (COS) 25 H{XHIR CK 30.1 aA —

L BRE AR NG FRRR LR EER MR RS FHR/R LMK B2 7. Note: Data in the table followed by the same lowercases

are not significant different at 0. 05 and by the same capital letters are not significant different at 0. 01 as determined by Duncan’s LSR test.
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Fig. 1 Dynamics of SOD, POD, PAL and PPO activities in the tobacco plants treated with chitinooligosaccharide

TE A SRR RIS B LT ZEAE COL T SERE + BRI D LT ZE8E + K& + LT BGE LT ZEM + A% + REILT BT +
BB F. 25 A% BB, Note: A. Inoculating with P. nicotianae var. nicotianae solely; B. applying chitinooligosaccharide ( COS) solely; C.

applying COS before inoculating with P. nicotianae var. nicotianae; D. applying COS, Trichoderma and chitin; E. applying COS, Trichoderma

and chitin before inoculating with P. nicotianae var. nicotianae; F. CK.
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