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Abstract: [Objective] To study the germination and infecting dynamics of sporangia of Peronophythora litchi
under different temperature(d) and wetness duration(?), construct mathematical models based on € and ¢, and
provide references for precision prediction, prevention and control of litchi downy blight. [Method] Under

controlled temperature and wetness, the effects of temperature (15 to 30 ‘C) and wetness duration (3 to 24 h) on
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sporangia germination of P. litchii and its infection on litchi were studied. Using the modified Weibull model, the
sporangia germination model and disease severity model with good accuracies were fitted in SAS software. The
corresponding contour risk prediction maps were drawn. [Result] Sporangia germination and disease severity
were significantly affected by temperature, wetness duration and their interactions. The sporangia germination rate
and disease severity increased along with the prolongation of wetness duration. At the temperature of 25 °C, the
sporangia germination rate reached the highest for all wetness duration treatments. In the same wetness duration,
the disease severity of litchi fruit was the highest at 25 ‘C. When the temperature was 15—30 ‘C and the wetness
duration was 2—3 h, the disease severity of litchi leaf was above 0.2. The sporangia infected fruits seriously and
quickly, and the disease severity of fruit was above 0.6 under the temperature of 22—30 C and the wetness duration
of 3—24 h. The disease severity models of leaf and fruit due to infection by P. litchii were f{t, 0)={1—exp[—(0.194 3%
£)*1}/cosh[(0-27.769 6)x0.927 7/2] and f(¢, 8)={1—exp[—(0.469 3x¢)*]}/cosh[(8—24.556)x0.170 9/2],
respectively. [ Conclusion] The occurrence of litchi downy blight depends on temperature and wetness duration.
Our models can be used to guide the time and frequency of fungicide application for disease prevention and

control.

Key words: temperature; wetness duration; Peronophythora litchii; sporangium; germination; infection; model
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Table 1 Analysis of variance for the effects of temperature and wetness duration on sporangia germination of
Peronophythora litchii and disease severities of litchi leaf and fruit

A Leaf RS Fruit
Hei LI Y e P LI Y i e
Source Sporangia germination rate Disease severity Sporangia germination rate Disease severity
df SS P df P df SS P df SS P

# & Replication 2 0 0.961 6 2 0.08 0.3982 2 0 0.9915 1 0 0.9910
I O) 3 0.89  0.000 1 3 0.61 0.0001 3 0.38  0.000 1 2 0.06 0.0001
Temperature
FEI (1) 4 1.41 0.000 1 4 0.46 0.0001 4 6.62  0.000 1 4 0.71 0.000 1
Wetness duration
oxt 12 0.23  0.000 1 12 035 0.0080 12 0.20  0.000 1 8 0.09 0.0071
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Fig.1 Sporangia germination rates of Peronophythora litchii on litchi leaf and fruit under the conditions of different

temperature and wetness duration
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Fig. 2 Disease severity of litchi leaf and fruit at three days after inoculation with Peronophythora litchii sporangia
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Table 2 Parameter estimates for the model

#HH A Litchi leaf #HBCRSE Litehi fruit
24 73R AR i iy 3R AR i E
Parameter ~ Sporangia germination rate Disease severity Sporangia germination rate Disease severity

e ASE ACIL ACly e ASE ACI. ACIy e ASE ACIL ACly e ASE ACI. ACIy

B 0.13 001 0.10 0.6 019 005 009 030 012 001 0.10 0.15 047 003 039 054

F 2491 061 2363 2619 2777 029 27.16 2838 2646 11.56 2.08 50.84 24.56 0.96 22.47 26.64

G 039 0.05 030 049 093 0.12 067 1.18 008 0.10 —0.14 030 0.17 0.03 0.10 025

DBREZZyw 8 EZEFOYEAEKE, FRGrANREAEL Zya xR LR EA TE, h RHEHt
{8, ASE h B HGR AT A% £, ACL ACIy A S HAE95% B AZ X 18] 49 1A F M Afm LFR

1) B represents the inherent growth rate of variable y responding to the independent variable(?), ' and G represent the inherent

changing rates of variable y responding to the best temperature and temperature(&)respectively, e represents the estimate value of
parameter, ASE is asymptotic standard error, ACI; and ACly are the asymptotic lower and upper limits of estimates in 95%

confidence interval respectively
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Table 3 Verification and fitting formula of model

T B WLIE AR KA

G 2T 1) A N
it Relationship of observed value and predicted value BARE AR
Index Model fitting formula
7 P
T A v R R % 0.9312 0.6015 At O)={1—exp[—(0.126 6x£)]}/cosh[(6—
Sporangia germination rate on litchi leaf 24.908 4)x0.394 2/2]
ArFBEHE L LR E 0.948 4 0.140 0 fit, O)y={1—exp[—(0.123 1x£)’]}/cosh[(6—
Sporangia germination rate on litchi fruit 26.457 4)x0.084 4/2]
IR R L R 0.8147 0.0528 At O)={1—exp[—(0.194 3x£)’]}/cosh[(6—
Disease severity of litchi leaf 27.769 6)x0.927 7/2]
TR R SR 7 P 0.991 6 0.919 1 Ats O)={1-exp[—(0.469 3x£)*]}/cosh[(6—
Disease severity of litchi fruit 24.556)x0.170 9/2]
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Fig.3 Risk prediction charts for Peronophythora litchi infecting litchi leaf and fruit
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