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Influences of atmospheric circulation index and surface meteorological elements
on the rubber tree powdery mildew in Hainan Province
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Abstract: In order to research the influences of atmospheric circulation index and surface meteorologi-
cal elements on the disease index of the rubber tree powdery mildew in Hainan Province, the atmospher-
ic circulation index and surface meteorological elements that affected the disease index of rubber tree
powdery mildew were selected, and the indicator and prediction model of the rubber tree powdery mil-
dew disease index in Hainan Province were established with the monthly atmospheric circulation char-
acteristics data and the daily surface meteorological data from 1962 to 2009, based on the rank of the
rubber tree powdery mildew disease index, combined with factor puffing, correlation analysis and multi-
ple regression. The results showed that the rank of atmospheric circulation index which affected the dis-
ease index of the rubber tree powdery mildew included the northern hemisphere subtropical high area
index, the northern hemisphere subtropical high intensity index, the West Pacific subtropical high exten-

sion ridge point, the North American polar vortex area index, the Asian polar vortex intensity index and
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the India-Burma trough. The effect of period was mainly from previous July to current April. The sur-

face meteorological elements which affected the disease index of the rubber tree powdery mildew were

the average maximum temperature, the relative humidity, the days of average temperature above 20C,

the days of light rain, and the average wind speed. The effect of period was mainly from previous Octo-

ber to current January. Based on the atmospheric circulation index, the surface meteorological elements,

the comprehensive factors of atmospheric circulation and surface meteorology, the accuracy rate of pre-

diction models predicting the disease index of rubber tree powdery mildew were 74.3%—78.8%, 74.7%,

94.6%-98.3%. Meanwhile, based on the comprehensive factors of atmospheric circulation and surface

meteorology, the prediction model of rubber tree powdery mildew disease index had high accuracy, and

it could be used for medium and long term predicting local rubber tree powdery mildew occurrence.

Key words: rubber tree powdery mildew; disease index; atmospheric circulation index; meteorological

elements; prediction model
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Fig. 1 Disease index of rubber tree powdery mildew in Hainan Province from 1962 to 2009
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Fig. 2 Atmospheric circulation index of influencing the disease index of rubber tree powdery mildew in Hainan Province
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B ag,: W XBIRTE LR a,: KFEEXWIRIRIEREE; a,: ENZNRY . a,: The northern hemisphere subtropical high area in-
dex; a,: the North African subtropical high area index; a,: the North African Atlantic-North American subtropical high area index;

69

a,: the Indian subtropical high area index; a,: the western Pacific subtropical high area index; a,: the North American subtropical
high area index; a,: the South China Sea subtropical high area index; a,,: the North American-Atlantic subtropical high area index;
a,,: the Pacific subtropical high area index; a,,: the northern hemisphere subtropical high intensity index; a,;: the North African
subtropical high intensity index; a,,: the North African-Atlantic-North American subtropical high intensity index; a,,: the western
Pacific subtropical high intensity index; a,: the North American subtropical high intensity index; a,,: the South China Sea subtropi-
cal high intensity index; a,: the Pacific subtropical high intensity index; a,;: the West Pacific subtropical high extension ridge
point; a,: the North American polar vortex area index; a,: the Asian polar vortex intensity index; as,: the Pacific polar vortex in-

tensity index; a,,: the India-Burma trough.

®1 ETASHRIENNEEAGKRMEMRR EERIER
Table 1 Rank indicator for the rubber tree powdery mildew occurrence based on atmospheric circulation index in Hainan Province

WRIB B A RS RAERE 4841

S T b T X A Hf%i& Rank indicator for the rubber sy
Key factor Meaning of key factor chgféitig: tree powdery mildew occurrence 48 year

# Light H"Medium # Heavy average
a,8,d, AR 10 H—254F 4 bl ke i B £ 0.535 25276  27.531  49.063  30.910

Northern hemisphere subtropical high area index from
previous October to current April

a,s.d, AR —24E 4 7 b BRE i B TR AL 0.491 86.968  87.818 135580  96.525
Northern hemisphere subtropical high intensity index
from previous August to current April

a.dd, YAF 1—4 H PERFPE R = DY A A -0.525  131.589 123260 101.556 121.620
West Pacific subtropical high extension ridge point from
current January to April

8,5, L AF 2—4 J A6 SE XM T AR AR 4L -0.607  203.857 194.813 189.444 196.444
North American polar vortex area index from previous
February to April

5,855, AR 5—6 F W XR R R AL -0.489 38.679  36.040  34.000  36.427
Asian polar vortex intensity index from previous May to
June

AeoS:Ss 4E 8—9 A B[4 0.543 21.000 23900 27222  23.677

India-Burma trough from previous August to September
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Table 2 Rank indicator for the rubber tree powdery mildew occurrence based on surface meteorological elements in Hainan Province

 BEROBREESIRG ag4
LIEES Rank indicator for the rubber tree

KHEHA T RHEP 7% Correlation . FEIE
Key factor Meaning of key factor coefficient powdery mildew occurrence 48 year
4% Light "' Medium H Heavy average
1,8 d, AR 10 H—54 1 A F¥RmiiE (°C) 0.453 25503  25.668  26.568  25.789
Average maximum temperature from previous October
to current January
28,0515 AR 10—12 A EE (%) -0.528 82.960  81.805  80.448  81.888
Relative humidity from previous October to December
myd,d, AR 1 AAERER=20°CH H 4k (d) 0.480 7.286 10.960 14.889 10.625
The days of average temperature above 20°C in current
January
m,s,d, AR 10 H—"241 /NI H L (d) 0.624 21.304 22500  23.639  22.365
The days of light rain from previous October to current
January
ms,d, AR 1T H 541 H PR (<107 m/s) -0.495 25385 22745 21.005  22.147

Average wind speed from previous November to current

January

2.4 BEABERANHRREEHTEE

L 1962—2007 43 1 0.001 7K - i E 46 56 il K
ERE 2N = @ UATITRNE S b bl S R s 1 2V
V5 R A AR OB I R B TR I OIS A, Y
AE2 H B 3 AR | L R IR RS £ Hb i
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R BER R o 17 6 TS 7R ) B2 AF G 2 R 43
SR 0.749,0.745,0.838, T A & 43 50l R 77.5%
74.7% . 94.6%; 24 4F- 3 H 1y 3 AT AR R rh | &2 A O
FEECR 73 ) 4 0.747.0.745 ,0.825 , FUIMAE £ 3 51 Ky
74.3%.74.7%.98.3%; 5 4F- 4 H 1 3 A~ FO AL AL v
SR EFEEL R 4> 8 0.757.0.745 .0.812, TR 5
I3 1°K 78.8% 74.7% .96 .8% . *44E 2—4 J1 1 94T
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Table 3 Prediction model of rubber tree powdery mildew disease index in Hainan Province

FAIT BT B PR
Prediction . .. R F Prediction ac-
. Factor period Prediction model
time curacy (%)
ME2H FFEITH—4F1H 2z=221.525-0.245x% 3,5,1,=0.26 1X 51— 0.749 10.213 77.5
Current Previous January to current January 0.61x,45,5,4=1.085x 5,5,610.685x 4.5
February FAE10 H—44F1H 7=168.645+0.802y, ».101=2-402, 710012+ 0.745 9.963 74.7
Previous October to current January 0.7359, 0012113914610 = 0467V, 1611
FAETH—4%1H 7=467.983-0.714x ; 4.,,=0.388X 45,11~ 0.838 8.237 94.6
Previous January to current January 0.461x,45,5,=0.840x 5,5,10.915x 960
0.949y,5,1001=3-358Y,741001270-336Y 0011~
0.589y,145100110-220¥,1551101
MAE3 A LAETA—44E2 1 2=203.25140.107x 5 4,1,0.493X, g .0~ 0.747  8.230 743
Current Previous January to current February 0.233%,45,1101=0.579% 4304—1.023x 15 s
March 0.729x 405550
FAE10 H—2%42 A z=168.645+0.802y, ».101=2-402, 710512+ 0.745 9.963 74.7
Previous October to current February 0.7359, 0010 2-113Y 14610 = 0467V, 161
FAE1TH—4%2H z=453.188-0.457x ;.4.1,=0.513x;5.50— 0.825 6.572 98.3
Previous January to current February 0.396x 45,111=0.4 13X 4554—0.749x 15 s
0.975x 459,5,670-496 051001 =3-238Y 7510510
0.2399,,04101=0-590 145100110125V 1551101
MiE4 H FAE1TH—443H z=181.371-0.059x,,,,04510-057X 5100~ 0.757  8.525 78.8
Current Previous January to current March 0.160x45,,55=0.523x 4554—1.002x 5, 5T
April 0.592x 49,550
10 A—%43 A z=168.645+0.802, . 101=2-402Y 710512+ 0.745 9.963 74.7
Previous October to current March 0.735Y, 001 2-113¥, 14010010467V 11
A1 A—44F3 H z=408.523-0.700x,,,,04510.236X 151005~ 0.812  5.976 96.8

Previous January to current March

0.33 10 14501570367 145,004 =0.683 55,6
1.053% 160,8,0=0-996Y 1251001 = 2690, 710012
0.3475,9011=0.505Y 145100 10-252Y 151101

X RRAIRFAGEL, x TR FIERG T 5 y I TRER , y PARHTE TR E R G55 2 J T AR

IR IETE %L, x is the atmospheric circulation index, x subscript is the atmospheric circulation index number; y is the surface me-

teorological elements, y subscript is the surface meteorological elements number, and z is the prediction of the current rubber tree

powdery mildew disease index.
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