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The relationship between the occurrence of the fourth generation of
Cnaphalocrocis medinalis (Guenée) and meteorological
conditions in central Hunan Province
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Abstract In order to investigate the correlation between the occurrence of the fourth generation of Cnaphalocro-
cis medinalis (Guenée) and meteorological conditions in central Hunan Province, eight years’ data (2007—2014)
of Loudi District, Hunan Province were collected, and correlation and path analysis methods were used. The re-
sults showed that: Firstly, temperature and humidity coefficient, relative humidity, average temperature and rainy
day are the dominant determining factors affecting the occurrence of the fourth generation of C. medinalis; sec-
ondly, the direct and indirect effects of temperature and humidity coefficient are the maximum, suggesting that
the fourth generation of C. medinalis was influenced significantly by temperature and humidity during the growth
period; finally, the moth peak of the fourth generation of C. medinalis occurred when (i) temperature and hu-
midity coefficient was greater than 2.4; (i) the temperature was 26 —30C; (iii) relative humidity was above
80% , and (iv) the probability of precipitation two days before and the day at the moth peak was 88.9%.
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Table 1 Occurrence degree classification of Cnaphalocrocis medinalis
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and 3rd—instar larvae
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Population density of 2nd—

Proportion of the insect
area of suitable area

kA 9%  Light occurrence (level 1)

iR KM (2 9%) Light to medium occurrence (level 2)
& & A (3 9% Medium occurrence (level 3)

fMEE KA (4 9%) Medium to heavy occurrence (level 4)
KEA (G ) Outbreak (level 5)
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Table 2 Weather conditions during the occurrence of the fourth generation of Cnaphalocrocis medinalis in Loudi from 2007 to 2014

P *EXW@E/% H %ﬂ%‘ﬁ:’?‘l/@ H ﬂﬁﬂﬁ?ﬂl/h H %7K§/mm Rk H %/ d Ig%ﬂ("]’&f}f“ ERTE 6 - RAEER
Year Relative Daily average Sunshine Daily Number of Rainfall ~ Temperature humidity Occurrence
humidity temperature duration precipitation rainy day intensity coefficient grade
2007 70.5 29.9 214. 3 45.9 7 6. 6 2. 36 3
2008 71.7 29.9 230. 8 73.3 9 8.1 2. 40 2
2009 79. 8 28. 6 184. 6 160. 2 12 13. 4 2.80 3
2010 3 3 31.1 253.1 92.2 8 11. 5 2. 36 2
2011 70.7 30.2 231. 8 98.7 6 16.5 2.34 3
2012 80. 2 28.8 212. 4 66. 2 11 6.0 2.78 3
2013 59. 1 S, B 255, 3 3.9 2 2.0 1. 87 1
2014 83.1 27.1 155. 8 194. 9 12 16. 2 3. 06 4

1) BR/K 3 = Bk i Conm) /57K B 80D 5 2) A A0 5 7 LTS YA T 0 ] AT g~ S8 A X 3 kK a5 S B A LA R A i i B
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1) Precipitation intensity= precipitation (mm)/ precipitation days (d); 2) Ratio of the average relative humidity or precipitation and the

mean temperature which is suitable for crop pest growth, called temperature and humidity (rain) coefficient.
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Table 3 Correlation and path analysis between meteorological conditions and the occurrence degree of the

fourth generation of Cnaphalocrocis medinalis

s o HoAh R i [a)324E ] The indirect effect through other factors
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. Correlation Path . . . . Number R Temperature
Meteorological factor .. .. Relative Daily Sunshine Daily . Rainfall o
coefficient  coefficient humidi J . L rainy . . humidity
(i @feei) umidity average uration precipitation ey intensity S —
temperature
S [
+EXTME . 0. 981 0.121 — 0. 106 0. 097 0. 099 0.118 0.072 0.119
Relative humidity
S by A
. H¥ R 0. 888 ** 0.125 0. 109 0.121 0.010 0. 106 0. 063 0.119
Daily average temperature
1
. H.““HM . 0.819* 0.093 0.074 0. 090 — 0.076 0.073  0.049 0. 083
Sunshine duration
. . Féﬁﬂ(i . 0. 772 0. 099 0. 081 0. 079 0. 08 — 0.078 0. 085 0. 084
Daily precipitation
ek H ?ﬁl 0. 960 ** 0. 089 0. 087 0. 076 0. 07 0. 07 — 0. 045 0. 085
Number of rainy day
1 [
. %7K§—T\E . 0.525 0. 091 0. 054 0. 046 0. 048 0.078 0. 046 — 0. 053
Rainfall intensity
VEL YL Z
iR 5 5 973 0. 260 0. 256 0. 246 0. 232 0. 220 0. 248 0. 151 —

Temperature humidity coefficient
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Table 4 Statistical percentage of different levels of surface temperature (¢) during the

moth peak time of the fourth generation of Cnaphalocrocis medinalis

s} ] B H3% /% Percentage

Duration 22'C<t<24C 24 C<#<26C 26 C<r<28C 28 C<r<{30C t=30C
ik EIERTSE 2 K 2 days before moth peak 11. 1 33.3 11.1 33.3 11. 1
it =ERT 1 K 1 day before moth peak 0 0 77.8 22.2 0
Ik K Moth peak day 0 0 33.3 44. 4 22.2
2 K4 Mean for 2 days 0 0 55.6 38.9 11. 1
3 K-  Mean for 3 days 0 0 66. 7 33.3 0
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Mean for 2 days is the average of meteorological factors of the moth peak day and one day before the moth peak; mean for 3 days is the av-
erage of meteorological factors of the moth peak day, 1 day before the peak and 2 days before the peak (the same below).
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Table 5 Statistical percentage of different levels of relative humidity (RH) during the

moth peak time of the fourth generation of Cnaphalocrocis medinalis

s} ] B H43#%/% Percentage

Duration TO<<RH<75 75<<RH<80 80<CRH<85 85<CRH< 90 90<CRH< 95
Mk = RTSS 2 K 2 days before moth peak 11. 1 22.2 33.3 33.3 0
ik ElgEss 1 K 1 day before moth peak 0 0 22.2 55. 6 22.2
= 24K Moth peak day 11. 1 11. 1 44. 4 33.3 11. 1
2 R  Mean for 2 days 0 11.1 11.1 77. 8 0
3 K- Mean for 3 days 0 11.1 33.3 55. 6 0
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Table 6 Statistical percentage of different levels of temperature-humidity coefficient (Q) during the

moth peak time of the fourth generation of Cnaphalocrocis medinalis

Fisf 7] B T453#%/% Percentage

Duration 2.0<<Q<2.4 2.4<KQ<2. 8 2.8<<Q<3.2 Q=3.2
ik EIERTSE 2 K 2 days before moth peak 0 33.3 33.3 33.3
= ERT 1 K 1 day before moth peak 0 11. 1 22.2 66.7
Ik K Moth peak day 111 22.2 55. 6 11.1
2 K- Mean for 2 days 0 11. 1 55. 6 33.3
3 K-  Mean for 3 days 0 11. 1 55. 6 33.3
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