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Infectious condition of Sphaceloma arachidis and physiological responses to pathogen infection in peanut
ZHAO Jie - feng, ZHOU Ru —jun”, LI Yuan —jie, LIU Lu, FU Jun —fan, XUE Cai - yun
(Plant Protection College, Shenyang Agricultural University, Shenyang 110866, China)

Abstract ; Peanut scab caused by Sphaceloma arachidis is one of the important leaf diseases of peanut, distrib-
uted widely in major peanut production areas in China. In order to explore the mechanism and role of host defensive
enzymes in plant — pathogen interaction, the infectious condition of S. arachidis and the dynamic changes of defense
enzymes activity in different resistance peanut varieties were investigated. The results showed the incubation period
of peanut scab was 120h in susceptible variety Baisha 1016 at 25 —30°C , was 240h at 15°C. Infection ability of
fungi had significant positive correlation with time in moist chamber. The shortest time in moist chamber was about
4 h. The optimum condition for infection was 25 —30°C and 42 —48h in moist chamber respectively. Infection abili-
ty of S. arachidis had negative correlation with their culture time. Activities of defense enzymes including phenylala-
nine ammonia — lyase, peroxidase, polyphenol oxidase, superoxide dismutase and catalase in two peanut varieties
all increased after inoculation and then decreased. Enzymes activities in resistant varieties ( Fuhua 17) peaked at
24 to 36 h post inoculation while in Baisha 1016 was at 48 to 72 h post inoculation. The disease severity and infec-
tion index of Baisha 1016 were significantly higher than that of Fuhua 17 infected with S. arachidis.
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Table 1 Effects of temperature on infection of the pathogen
SEE/C B¢ 17 Fuhua 17 b 1016 Baisha 1016
Tompeatue WHRR/% i/ il bR/ % T it
Disease rate Latent period Disease index Disease rate Latent period Disease index
15 0 - 0 6.67 +3.33¢ 240 0.07 £0.02¢
20 13.33 +3.33b 180 0.12 +0.03b 26.67 £5.77b 168 1.77 £0.47b
25 40.00 +5.77a 144 2.77 £0.23a 80.00 +6.67a 120 8.77 £0.95a
30 30.00 +3.33a 144 2.37 £0.50a 73.33 +5.77a 120 7.63 +0.64a

T R RE 80 = AR o RSN RS AN R 7R R 4 Duncan BOBT R IERIRAE P <0.05 KV 5FB#, TIH

Note ; Data in the table are mean + SD. Different letters in the same column indicate significant difference at P <0.05 level by Duncan’ s new multi-

ple range test. Same as below
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FRYLHIIMTEE RN (3 2) IR FFLE [, &
TR, MR R LR 4h, BAE 17 R ILA R, D
1016 JbRARAN 3.33 % , 17 B9 144h, MR 2

FrEE 48h (Y K A WG, o AP 7D 1016 1Y
KW FRILE 80% , AL 17 KR IKF] 40% o B
FrEEinf[a] 36 1 48h 4b B a) g 15 45 BOC W 18 25 5+
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Table 2 Effects of wetness duration on infection of the pathogen

e T B¢ 17 Fuhua 17 170 1016 Baisha 1016
A g R/ I R/ % ) et

Wetness duration Disease rate Latent period Disease index Disease rate Latent period Disease index
4 0 - 0 3.33 £3.33¢ 144 0.06 £0.01e
8 6.67 +3.33d 168 0.29 +0.09¢ 10.00 +5.77¢ 144 0.44 +0.06e
12 10.00 £5.77d 168 0.42 £0.11e 16.67 +8.82e 144 1.08 £0.11e
16 16.67 +£5.77cd 156 1.02 +0.17d 33.33 £3.33¢ 132 2.15 +0.28¢
20 26.67 +3.33bc 156 1.70 £0.22¢ 53.33 +8.82b 132 5.21 +0.80b
24 33.33 £6.67ab 144 2.25+0.23b 66.67 +8.82a 132 7.47 £0.75b
36 40.00 +10.00a 144 2.65 +0.29a 73.33 £6.67a 120 8.43 +0.61a
48 40.00 +5.77a 144 2.77+0.23a 80.00 +10.00a 120 8.77 +0.95a
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Fig.1 Effects of temperature and wetness duration
on infection of the pathogen
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Table 3 Effects of culture time on infection of the pathogen

EL1E 17 Fuhua 17

17> 1016 Baisha 1016

O P T S T A

time/d Disease rate Latfent ES Ly aif Dlsease Disease rate Latfent = "Hoai Dlsease
period Stem Leaf Total index period  Stem Leaf Total index

14 53.33 £10.00a 144 6.1 15.3 21.4 3.63+0.80a 90.00+5.77a 120 9.8 32.3 42.1 10.07 £0.91a

21 46.67 £5.77a 144 4.8 13.6 18.4 3.17+0.4la 86.67 £10.00a 120 8.6 25.7 34.3 9.27 £0.65a

28 40.00 +£5.77ab 144 4.1 11.0 15.1 2.77+0.23ab 80.00 £6.67a 120 7.7 23.8 31.5 8.77+0.95a

35 26.67 +8.81b 156 2.8 9.7 12.5 2.27+0.65b 66.67 +6.67b 132 5.3 18.4 23.7 7.20x0.90b

42 23.33 +6.67he 168 1.6 6.1 7.7 1.40+0.43¢ 50.00+5.77¢ 132 3.3 16.3 19.6 5.23+0.99c¢

49 16.67 £5.77cd 180 0.7 4.3 5.0 0.80=x0.12cd 40.00 +8.82cd 144 1.4 11.8 13.2 3.47 +£0.80d

56 13.33 £3.33d 180 0.3 2.4 2.7 0.20+0.03d 33.33+3.33d 156 0.5 6.2 6.7 1.83+0.55

B2 REREZLRZREMLE 30
JEIT(A) F0Z (B) BRI R AR ER
Fig.2 Symptoms of leaves (A) and stems (B) of peanuts
inoculated with S. arachidis mycelial suspension after 30 days
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Fig.3 Change of PAL activity in leaves of peanut after
inoculation with S. arachidis
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Fig.4 Change of PPO activity in leaves of peanut after
inoculation with S. arachidis
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Fig.5 Effect on POD activity in leaves of peanut after
inoculation with S. arachidis
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Fig.6 Change of CAT activity in leaves of peanut
after inoculation with S. arachidis
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Fig.7 Effect of infection with S. arachidis on
SOD activity in leaves of peanut
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