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Conditions of toxin production of Stemphylium vesicarium
(Wallr) Simmons in garlic

ZHANG Zhi-giang, CHENG Zhi-hui,SHEN Yong-jie

(College of Horticulture , Northwest A & F University ,Yangling ,Shaanxi 712100, China)

Abstract: In order to screen the optimum conditions of toxin production by the Stemphylium vesicari-

um (Wallr) Simmons, Stem phylium vesicarium (Wallr) Simmons was isolated from field infected garlic

leaves and identified in lab. The conditions of crude toxin production by the Stemphylium vesicarium

(Wallr) Simmons, including medium, culture temperature, lightening, vibration, culture duration and pH

value were systematically studied by Welsh onion seed germination test of the toxin toxicity. The results

showed that the optimum conditions for the pathogen culture to produce crude toxin were Czapek-Dox lig-

uid medium,medium pH 6. 0—7. 0, culture temperature 24 C,with successive darkness and vibration dur-

ing culture. Under the above conditions, the production of crude toxin reached the highest level on the 20th

day of culture.
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PS 555 3 (R Fk PS) : T8 200 g, M 20 g,
EPKEARZE 1000 mL,pH{H 7.0,

MK Fries ¥ 72 3L (R FR I-Fries) : fE A 30 g, A
LMREE 5 ¢ NH,NO, 1 g.MgSO, 0.5 g,NaCl 0. 5
g. 45 CaCl, 0.1 g BB 0.5 g, BMKER R
1 000 mL,pH{H 7.0,

Czapek-Dox ¥ 7 #& (fij #8 Czapek-Dox ) :
NaNO; 3.0 g, K, HPO, 1. 0 g,MgSO, 0. 50 g,KCl
0.50 g, FeSO, 0. 01 g, fEWE 30 g, ZMWMKEXEE
1 000 mL,pH{H 7.0,
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REUCIL 3 0, 3 30 i ARAL B E L 3 WK, il £ K ER T
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Fig.1 Conidia of Stemphylium vesicarium

(Wallr) Simmons
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Table 1

Effect of crude toxin produced by Stemphylium in different culture media on Welsh

onion seed germination percentage %

By FRmk ) /d

195 K Culture media

Culture duration PS Czapek-Dox I-Richard I-Fries
4 88.5 aA 80.0 bA 84.0 abA 87.0 abA
6 82.5 aA 69.0 bA 76.5 abA 82.0 aA
8 76.5 aA 62.0 bA 65.5 bA 72.0 abA
10 68.0 aA 53.5 bA 57.5 abA 62.5 abA
12 56.0 aA 45.0 aA 49.0 aA 52.0 aA
14 48.0 aA 36.0 bA 42.5 abA 43.5 abA
16 36.5 aA 22.0 cB 25.0 bcAB 31.5 abAB
18 26.5 aA 15.0 bB 16.5 bAB 21.0 abAB
20 27.0 aA 10.5 cB 15.5 beB 18.5 bAB
22 38.5 aA 19.5 bB 31.5 aA 35.5 aA

A — AT U R AR R RNG TR ROR 22 17 835 (P<C0. 05) AR AN R K5 R 08 22 0 B 3 (P<<0. 01) . KA.,

Note: Different small letters within the same row indicate significant difference (P<C0. 05) ;different capital letters indicate greatly signifi-

cant difference( P<C0. 01). The following tables are the same.
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Table 2 Effect of crude toxin produced by Stem phylium under different temperatures on

Welsh onion seed germination percentage %

S ]/ d

B 379/ C Temperature

Culture duration 18 20 29 24 26 28 30
4 93.5 aA 85.5 bcA 81.5 bcA 81.0 cA 81.5 bcA 89. 0 abcA 92.0 abA
6 87.5 aA 80. 0 bcAB 74.5 bcAB 71.0 cB 80.5 abcAB 85.0 abAB 81.0 abcAB
8 80.0 aA 74.0 bAB 69.5 bAB 65.0 bB 72.5 abAB 77.0 aAB 74.0 abAB
10 71.5 aA 67.0 aAB 59.5 bAB 54.0 bB 65.0 abAB 69.5 aAB 62.5 abAB
12 61.5 abAB 59.5 bcAB 49.5 cdAB 47.0 dB 51.5 bedAB 62.5 aA 50.5 ¢dAB
14 52.0 aA 44.0 bA 37.0 bA 37.0 bA 41.0 abA 47.5 abA 45.0 abA
16 42.0 abAB 36.5 bcABC 30. 0 ¢dBC 25.0 dC 33.5 bedABC 39.0 abcAB 46.0 aA
18 36.5 bAB 30.5 ¢BC 17.5 deD 16.0 eD 24.0 dCD 33.0 bBC 43.0 aA
20 28.5 bB 24.5 ¢BC 14. 0 deD 10.0 eD 19.5 ¢dCD 26.0 bBC 39.5 aA
22 45.5 bAB 36. 0 ¢BC 22.0dD 19.5 dD 27.0 dCD 42.5 beB 56.5 aA
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TERG IR 20 d I B o 9 X R 280 b 1 2 20 1 40 o VR
PR R BEHIR G B 9% 20 d A2 A J 7 R B R 8 W
{9 35 77 T AN EG SR I [A]
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Table 3 Effect of crude toxin produced by Stemphylium under different lightening and shaking condition on

Welsh onion seed germination percentage %
KRt ] /d 35 5% %A+ Condition
Culture duration 12L/12D-S 24D-S 241-S 24D-V 24L-V 12L/12D-V
4 85.0 aA 86.0 aA 90. 0 aA 81.0 aA 85.5 aA 82.0 aA
6 76.0 bedAB 84.0 abA 87.0 aA 71.0 dB 80.0 abcAB 72.5 cdB
8 73.0 abAB 76.0 bAB 79.0 aA 63.5 cB 74.0 bAB 67.0 bcAB
10 63.0 abABC 67.0 aAB 70.0 aA 53.5 cC 65.0 abABC 58. 0 beBC
12 54.0 abA 57.0 aA 60.0 aA 47.0 bA 55.0 abA 50.5 abA
14 46. 0 bcAB 49.0 abAB 54.0 aA 36.5 dC 47.0 bcAB 41.0 c¢dBC
16 38.5 bcAB 44.0 abA 47.0 aA 25.5 dC 42.0 abAB 32.5 cdBC
18 31.0 aAB 34.0 aA 37.0 aA 14.5 bC 32.0 aAB 21.5 bBC
20 25.0 aAB 28.0 aA 31.0 aA 10.5 ¢C 26.0 aAB 19.0 bB
22 33.0 aAB 34.5 aAB 37.5 aA 20.0 cC 31.5 abAB 26.5 bBC
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Fig. 2 Effect of crude toxin produced by Stemphylium
vesicarium (Wallr) Simmons under different pH value

on Welsh onion seed germination percentage
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