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Prediction of Bursaphelenchus xylophilus based on transpiration
rate and spectral characteristics

LIU Ning,ZHANG Xiao-li, WANG Shu-han, HUANG Ya-ting

(College of Forestry/Key Laboratory for Silviculture and Conservation of Ministry of Education ,

Beijing Forestry University s Beijing 100083, China)

Abstract: [Objective) This study investigated the changes in transpiration rate and spectral character-
istics of Pinus massoniana at the initial stage of Bursaphelenchus xylophilus infection and their relation-
ship to improve the identification of Bursaphelenchus xylophilus during incubation and the selection of fea-
ture parameters in remote sensing monitoring. [Method] Transpiration rates at four different disease peri-
ods (HP,EPD,MPD,and TPD) of P. massoniana infected by B. xylophilus were measured to investigate
the change laws in Taining, Fujian. Then transpiration rates at HP and EPD were analyzed with collected
spectral data and spectral characteristics (REP, RES, RBP, RRB, RERVI, and RENDVI). [Result] The
transpiration rate of P.massoniana gradually weakened with the deterioration of disease. There was certain
relationship between the transpiration rates and raw spectral data at health and early disease stages. The
correlation coefficients were dependent on wave length (the maximal value was 0. 86 at 753 nm). Transpi-

ration rate and red edge parameters had high relationship with R* of larger than 0. 7, especially for RERVI
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with R* of 0. 851 5. [Conclusion) The transpiration rate of P. massoniana could be an indicator of disease.

Transpiration rate had high correlation with infrared band and red edge parameters. Thus spectral charac-

teristics can be used for early forecast of B. xylophilus.

Key words: Pinus massoniana ;spectral characteristics;transpiration rate; Bursaphelenchus xylophilus ;

red edge parameters;disease forecast
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MIET 2 0T DU S BE A 0 B R A 2

AR AL I . SR T R 2R i R



132

P AL AR MBI 4R (A SRR 2 B

513 %

P v 2 MR 1 5% 249 7 5 B L 00 P S0 ) R A
Wi B — g AR, T LT Al R A Y s A R
PRI o A A 25 R A AR L 3 358 DR 3R DR S0 [ 9 19

. R 2 S R nT LA Oy T A A 2k Ui T R
AR R A AR DR HG 2 T 3 R P R A R R L S
Z

K1 TREBENRSEVNZEBEZNS TS
Table 1 Analysis of Pinus massoniana transpiration rate at different disease stages ~ mmol/(m?* ¢ s)
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Disease stage Test value Mean value Standard deviation Standard error
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pf_1st_derivative. pro:

function pf 1st derivative,x,y.bbl,bbl list,

_extra=_extra

ptr=where(bbl_list eq 1,count)

result={ltarr(n_elements(y)) (D

if(count ge 3) then $

result(ptr) =deriv(x[ ptr ], y[ ptr])

return,result

end
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