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Identification and biological characteristics of a new pathogen
causing the walnut leaf blight in Yunnan province
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Abstract In the present study, the identification and biological characteristics of the pathogen causing the walnut
leaf blight in Yunnan province were studied. The pathogenicity test was done based on the Koch’s postulates; the
pathogen was identified based on morphological characteristics and molecular evidence, and the biological charac-
teristics were determined by using the methods including colony growth and spore germination. The results showed
that the strain was identified as Pestalotiopsis microspora as the new pathogen of walnut leaf blight. The growth of
P. microspora was best at 20—25C, pH 4—8 on PDA medium, and the optimal light conditions were alternation
of 12 h light and 12 h dark. The conidia were harder to germinate below 90% relative humidity or above pH 6.

The conidia were best to germinate at 20— 25C ; the optimum light conditions were full light, and the optimum
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pH values were 4—5. The walnut leaf juice had a remarkable promotion function to mycelium growth.
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a: Symptoms in the field; 1: Initial stage; 2: Middle stage; 3: Late stage.
b: Pathogenic determination in the field; 1: Initial stage; 2: Contrast; c: in vitro
leaf pathogenic determination indoors; 1: Initial stage; 2: Contrast
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Fig.1 Symptoms of walnut leaf blight
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Fig. 2 Colony morphology of Pestalotiopsis microspora on PDA medium
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a: PEHIEEH, b: QZLL2JM AT IBAS, ¢ QZLL3M AT T IAS

a: Acervulus; b: Conidial morphology of QZLL2; c¢: Conidial morphology of QZLL3
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Fig. 3 Acervulus and conidial morphology of Pestalotiopsis microspora
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Fig. 4 Phylogenetic tree based on rDNA-ITS sequences of walnut leaf blight pathogen and related fungi
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Fig. 5 Phylogenetic tree based on f-tubulin gene sequences of walnut blight pathogen and related fungi
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Table 1 Colony diameters of Pestalotiopsis microspora at different temperatures

R/ C W74 E4%/cm  Colony diameter HYORA FERUESL (10 )
Temperature 2d 4d 6 d 8 d Colony condition Spore production (10 d)
5 (0.9040.03)ef  (0.9240.0De  (0.9240.0Df  (1.27+0.05)e + X
10 (0.97£0.02)e  (1.13%0.05)d  (1.53£0.07e  (2.8040.07)d + X
15 (1.2140.02)d  (2.1140.11)c  (3.71£0.05c¢  (6.38=%0.28)b S X
20 (2.2340.1Db  (3.80=£0.15b  (5.9940.17)b  (8.5020.00)a e N/
25 (2.8740.05)a  (4.99+0.1Da  (6.840.35)a (8. 38+0.20)a +++ J
30 (1.95£0.100c  (1.98+£0.070c  (2.3240.10)d (3. 6420, 22)c ++ X
35 — - - — - X
10 — — — — — X
1) R SNEEE G AR TR R R 25 7 B3 (P<0. 05) 3 =7 AR 7 BIVE IR R 7 7L X7 R 77 4, R 1A
Different letters in the same column indicate significant different (P<C0.05);‘—’: No growth; ‘+’: The thickness of the colony; ‘</’:
Spore germination; ¢ X ”: The conidia can not germinate. The same below.
2.3.2 AEBEMELEKNYH O RRDNAS I T2 T R T 22 0 A A T v AR K18 HLTA

FOCRA ARG A T AR AR RTCWI 2280 T B S P OB BRI RS R R 7 AR )
225 IR R T R 22 A KA 8 Tk S: fAEREERGR 2.

R2 RERIEHMHRREEEZE R0

Table 2 Colony diameters of Pestalotiopsis microspora under different illumination conditions

e ha By EH1:/ecm  Colony diameter HIERA PRI (10 d)
Illumination 2d 4d 6 d 8d Colony condition Spore production (10 d)
4618 All-day illumination (0.837£0.06)b (0.81+0.40)b (3.32+0.08)c (5.61=£0.78)b a4 X
12 h 8 12 h B HE
Light and dark for 12 h/12 h (3.38%+0.05)a (5.64=F0.03)a (8.2540.22)a (8.70=£0.00)a TFAEaE N/

alternately

Lms All-day darkness (3.48£0.10)a (5.6140.06)a (7.430.17)b (8.41+£0.03)a +++ N
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Table 3 Colony diameters of Pestalotiopsis microspora at different pH values

HWY% H4%/cm  Colony diameter HEIRAS FEHLESL (10 d)
pH 2d 4d 6d 8d Colony condition Spore production (10 d)
2 — — — — — X
3 (1.14£0.04)c  (2.72%+0.11)bc  (3.4640.13)c  (4.58+0. 13)c = X
4 (2.91£0.25)a  (5.61+£0.38)a  (7.1640.22)a  (8.70=£0.00)a S X
5 (2.93£0.26)a  (5.93+0.11)a  (7.6840.40)a  (8.70=£0.00)a ++ N
6 (2.90£0.14)a  (5.81£0.07)a  (7.8340.08)a  (8.70+0.00)a e N/
7 (2.7140.11ab  (5.50£0.17)a  (7.73%+0.13)a  (8.7040.00)a Sy X
8 (2.3740.08)b  (4.8540.12)a  (6.85+0.10)ab (8.70+0. 00)a Sy X
9 (1.17£0.46)c  (3.66+0.69b (5.692£0.99)bec  (8.2240.08)a A X
10 (0. 90%£0. 00)c (1.93+£1.05)¢ (2.93+2.41)c  (6.10%E1.2Db A X
11 (0. 90£0. 00)c (1.63%1.27)¢ (2.79%t2.1c (5. 74%1.24)b + X
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Fig. 6 Spore germination rates of Pestalotiopsis microspora
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Fig.7 Spore germination rates of Pestalotiopsis microspora

under different illumination conditions
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Fig. 8 Spore germination rates of Pestalotiopsis microspora

at different pH values
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Fig. 9 Spore germination rates of Pestalotiopsis

B &3 /% Spore germination rate

microspora at different relative humidity values
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Fig. 10 Spore germination rates of Pestalotiopsis
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microspora on walnut leaf juice
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