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A pine-wilt disease forecasting model for Zhejiang Province
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Abstract: To better predict pine-wilt disease in Zhejiang, one of the provinces with a serious problem in
disease prevention often lagging behind occurrence and harm, the disease was monitored from 2004 - 2008
and combined with meteorological data for Ninghai, Zhejiang using the Statistical Analysis System (SAS) to
determine the variables affecting the degree of pine-wilt disease the most. Then, stepwise regression was
employed to produce a forecasting model. Results showed that dead trees per hectare (x3;), mid-July longicorn
feather number (xy), and average temperature in July (x) were significant (P<<0.05) variables. The forecasting
model with stepwise regression was: y = 0.300 67 + 1.578 97x;-0.012 22x, + 0.001 84x. This model will
contribute to prevention countermeasures and provide technical support for sustainably controlling pine-wilt
disease. [Ch, 1 fig. 3 tab. 11 ref.]
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Figure 1  Monthly average rainfall(1), temperature(2), relative humidity (3 )in Ninghai County, Zhejiang Pronvince
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F1 #iITiEE 2004 — 2008 FHatf &k HimRZIEIHELHE
Table 1  Epidemic survey date of pine-wilt disease in Ninghai City in 2004 — 2008

GR0) L RIMBER 1% TEFEAAE x) kg BB xR RFCHRE 3/ (B -hm )
2004 6.01 14 625.28 100 864 56.4
2005 592 10 482.30 69 882 557
2006 3.94 7713.11 49 762 36.2
2007 1.90 6 767.68 42 298 18.6
2008 1.42 6 638.12 40 231 13.5

3R 2 2004 - 2008 EFEHFAMEBRFPLE

Table 2 Trap date of Monochamus alternatus every ten-days in 2004 — 2008

2B R UL k- )
gy

SHTHa 6 kA 6dWa 6 ATA 7H A 7THHH 7THATH 8A LA 8% 8HTH 9HLA
2004 6 13 11 18 29 23 20 19 9 11 0
2005 7 29 13 7 20 24 68 26 13 15 9
2006 0 0 18 43 45 18 15 28 33 118 32
2007 2 12 3 26 33 34 22 27 10 9 1
2008 6 11 7 26 25 29 37 18 14 16 9
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Table 3 Correlated simulation of formula

SRR F A ZHATHE PR tfl toos

i 1 0.300 67 0.001 590 00 188.6 0.003 4
x 1 1.578 97 0.000 042 63 37 041.6 <0.000 1
%o 1 - 001222 0.000 010 82 -1129.6 0.000 6
o6 1 0.001 84 0.000 059 02 31.1 0.020 4

13 3 A3 A 7B y = 0.300 67+1.578 97x; — 0.012 22x, + 0.001 84wy, (FLH1 y 9 T RFAHIER,
x5 NV N B SE R B, o 9 T AR RIR AR, w0 7 AFIR) o

3 RGN

MAMIFTENL BRI TR, AE 55 At AP35 A WO SER RO (vs) , 7 A A Ard S8 K28 PR (o)
T A A2 (o) A BE L S R AE AR LY T I 0 136 3 i AR A AR SRR SR T DIAG I : s 1Y
P<<0.000 1, xo #J P{E A 0.000 6, xo6 BY P{E K 0.020 4, /T 0.05, Ui x3, xo, xp SHEAL y 8
FAK o RSP B BUR SR (), 7 A AR 28 K AR PR (aeo) R 7 H S 29 L (2006) 3 AN PR 008 2K
AN BT 2 U 119 A A R R S e K o



778 TR AN N NS e 4 2011 4 10 A 20 H

4 w5

HT AR A 2 B 2 I AR R A AT R I T, ARAT I 18 OB BREL D, B LAAS H 0 I A58 5
Lt — BB o AR O AS R 3t AR A 2 RN 9 A AR AR BE L R A A 28 K A e S IR I R D
FAAE 5 225, UL IR SR AF MBS R . IR TR, LSS IS X AR 3 DX A A 2 AU
BTG AR HAT BUS o DR T N o S AR, B I ) 4RSS AR R E | e A VI TR RE A P itk
L | /NS 1 7/ { SRl o 3 S W AL = VA - RS e VR A A O ¢ o N T B Y P I3 N 8
S P A B0 AS REY HE AT 2 ) SR B R A, P B AN [ i DX A LA S A R K AR P A e e 2 5, LT
THOMERs, MCREE. N, NI, fEAR TR B, DU B R IO o

HAET, Mizsas@E R | ARG RE" . G RG RBRE A R G A 28
HO I A A DURITR 25 R A B0 R RESh AR I TORGE . RTEERY T ik o I RSB A W P ok 8 HP g 1 245 5 BUAR
FreAdoR, ST PR vE O I s ST VAL, 52 T s S0 U4 A B 5 A A 1

SE -

(1] fpeeie, Bk, HASRA B SO B 7 i deof sl 1) [0 ]. b B 2R Ao R, 2005, 24 (5): 26 - 31.

HE Xueyou, HUANG Jinshui. Progress of study on pine wood nematode, Bursaphelenchus xylophilus, in Japan[]].
For Pest Dis, 2005, 24 (5). 26 — 31.

(2] Wk, T, W%, F AR LR RHOCHR LS R A M OE S ) ). B AU, 2004, 41 (2): 97 - 104.
NING Tiao, FANG Yuling, TANG Jian, et al. Current status of monitoring strategies and control techniques for
Bursaphelenchus xylophilus and its vector Monochamus alternatus [J]. Chin Bull Entomol, 2004, 41 (2). 97 — 104.

(3] XUBARL. e ) A T 2 A A A R O AE IX [N ] vp [E S T 4l , 2009-08-21(1).

(4] WS HE, B D, PR AU I B A B TS RE R [ ). VIR AR R 2224, 2003, 25 (2): 204 - 208.

XIE Liqun, ZHAO Boguang. Advances in the research on phthology of pine wilt disease[J]. Acta Agric Univ Jiangxi,
2003, 25 (2): 204 - 208.

(5] tPefl, B, Z MM AT =TTl [T ). B ol R2E 244 HARBHARR, 2003, 27 (1): 87 - 92.
YANG Zhende, ZHAO Boguang, GUO Jian. Review on behavior studies of the pine wood nematode[J]. J Nanjing For
Univ Nat Sci Ed, 2003, 27 (1): 87 — 92.

[6] WI/NF, FEA K. SAS Beffi R AETHL IR (M ] P42 . pYZ2 i i pat, 2001 110 - 112.

[7] NELSON R F. Detecting forest canopy change due to insect activity using Landsat MSS [J]. Photogramm Eng Remote
Sens, 1983, 49:. 1303 - 1314.

(8] #&EME, Bk, KE, 5. RSAEZRMMAF WMBEFH R HIT ] A RREFFM, 2003, 12 (4): 73 - 79.
GUO Zhihua, XIAO Wenfa, ZHANG Zhen, et al. Utilization of remote sensing for detecting forest damage caused by
insect infestations or diseases [J]. J Nat Disasters, 2003, 12 (4): 73 - 79.

(9] RIS a8 AR R G MHAERAAAR g B ()] AR DF5E, 1995 (2): 17 - 22.

WU Jian. The status and applications of airborne VideoSystem on forest health management [J]. World For Res, 1995
(2): 17 = 22.
[10] ok, JE. 5T GIS R AR MR iU F B & HAE SRS )], s EARMR AL, 2005, 24 (1): 24 - 27.
ZHAN Xinwu, ZHOU Shijian. Forest pest management information system based on GIS [J]. For Pest Dis, 2005, 24
(1): 24 -27.
[11] R0, R, MG, 5. RFGEM ARG (CPS)TEML FHUH 1L o 5E ()] Mok Bz, 1999, 35 (4): 122
- 124,
WU Honggan, WU Jian, WANG Fugui, et al. Experimental study on the navigation of global positioning system in
forestry [J]. Sci Silv Sin, 1999, 35 (4): 122 - 124.





