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Climatic Zonation of Wheat Powdery Mildew in China
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Abstract : Based on the historical data of meteorology and disease during the wheat growing season, the
zonation of wheat powdery mildew in China is conducted through the hierarchical clustering analysis. The
results provide a scientific foundation for the regional prediction of wheat powdery mildew in practice and
the synthetic prevention and treatment at different climatic conditions.

Using the long-term (1971 ~1998) meteorological data of 120 weather stations during the growing
season when the powdery mildew occurs frequently, we calculate the following 12 meteorological indices
during the periods of elongation-mature and tasseling-grouting respectively according to the following
data: average rain day frequency (precipitation == 0.1mm) (%); warm rain day frequency (mean
temperature —>15C); ten days mean temperature ( C); average relative humidity (RH , %) ; precipitation
(mm) ; and sunshine duration (). The related figures are plotted according to these indices respectively,
superposed with the charts of the occurring area and the seriousness of wheat powdery mildew. The
results show that the distributions of five indices (ten-days rain day frequency, precipitation, average
relative humidity, mean temperature, and sunshine duration. ), agree well with the actual situations, so
they are chosen as the zonation indices of wheat powdery mildew in China.

The dominant, the secondary and the critical indices of climatic zonation are determined by use of the
hierarchical clustering analysis, which is carried out by the SPSS (Statistical Package for the Social

Science) 9. 0 for Windows. The data are normalized through the normal difference transformation. The

“ 7 (2001BA509B01)
:2001-11-26; :2002-07-15
(1965~) s o N N o



1874 22

sampling interval is the Euclidean Distance. The method of maximum distance is adopted in the process of
the hierarchical clustering analysis. Results are given in the form of decision trees. Finally, average rain
day frequency and ten-days precipitation during the period of elongation-mature are chosen as the dominant
indices ; ten-days average relative humidity ., mean temperature and sunshine duration are as the secondary
indices; and the critical values of dominant indices and the secondary indices of the occurrence, sub-
occurrence and nonoccurrence climatic zonations are also determined.

The region that wheat powdery mildew may occur in China is divided into occurrence zonation ( I )
and nonoccurrence zonation ( I ) through the hierarchical clustering analysis. The occurrence zonation
(1) can also be divided into 10 climatic sub-zonations: South-Western frequent occurrence area of winter
wheat powdery mildew (I A1), Yangtze River valley frequent occurrence area of winter wheat powdery
mildew ( I A2), Huaihe valley frequent occurrence area of winter wheat powdery mildew ( I A3); Yellow
River valley easy occurrence area of winter wheat powdery mildew ( I B); Southern sub-easy occurrence
area of winter wheat powdery mildew ( I C1), Northern sub-easy occurrence area of spring wheat powdery
mildew( I C2), Northern Xinjiang Aut. Reg. sub-easy occurrence area of spring wheat powdery mildew
(1 C3); Southern Tibet sub-easy occurrence area of winter and spring wheat powdery mildew (I C4);
Southern occasional occurrence area of winter wheat powdery mildew ( I D1), and Northern occasional
occurrence area of spring wheat powdery mildew ( I D2). In addition, the agroclimatic features of wheat
powdery mildew occurrence and prevalence are discussed for the different climatic regions.

Key words: wheat powdery mildew; geographic distribution; climatic zonation; China; hierarchical

clustering analysis
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Table 1 Climatic indices used to define wheat powdery mildew zonation in China
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Table 2 Climat-ecological features of each wheat powdery mildew zonation in China
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. N PN Much and intensive rainfall, few
I D1 sunshine hours, plus temperature and light in cooperation with humid will make against the occurrence and
prevalence of wheat powdery mildew
N P Heavy Spring drought, abundant sunshine
I D2 hours, plus temperature and light in cooperation with humid will make against the occurrence and prevalence of
wheat powdery mildew.
N \ [N Little rainfall, low
T temperature during growing period and abundant sunshine hours, plus temperature and light in cooperation

with humid will make against the occurrence and prevalence of wheat powdery mildew.

(DTropical humid @Subtropical humid ~ @)Semi-humid &. humid ~@®Semi-humid (&)Subtropical humid ©Semi-arid
(MArid  ®Semi-humid (© Double cropping a year (0 Triple cropping a year (D Triple cropping two years (2

Single cropping a year
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