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Table 1 The statistics of needle parameters of Larix olgensis
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it Statistics 2 KJ& Length/mm P& )& Width/mm J& 4K Perimeter/mm
Needle area/mm Dry mass/mg
F AR (H Maximum 84.54 13.1 61.69 2.24 145.09
#5/)ME Minimum 8.75 0.7 21.18 0.45 47.39
SFXIME Average 32.39 4.2 35.77 1.19 81.49
HrifEZE Standard deviation 17.67 2.0 9.69 0.36 22.92
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Table 3 Univariate regression equations between needle area and each needle variable
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Number Regression equation Adjusted R? ME/mm? TRE/ % MSE/ % MPE/ % RMSE/mm?>
1 LA =1.677L -27.293 0. 822 -0.01 -0.04 3.32 3.62 7.84
2 LA = 6. 009¢" %L 0. 677 1.46 4.68 5.30 3.63 7.84
3 LA =0.078L" 0. 657 1.29 4.09 3.94 3.58 7.74
4 LA =44. 652W -20. 476 0. 802 0. 00 0.00 -6.71 3.82 8.26
5 LA =5.929¢! 38V 0. 858 0.53 1. 66 1.97 3.82 8.25
6 LA =23. 665 W' 46 0. 831 1. 14 3. 60 2.40 3.81 8.24
7 LA =0.708P -25.211 0. 837 0.03 0.08 2.74 3.47 7.51
8 LA =6. 325¢% 0187 0. 691 1.93 6.28 6.81 3.61 7. 80
9 LA =0.022P" %7 0.678 1.67 5.37 5.44 3.49 7.55
10 LA =7 209. 152X +2.374 0. 645 0. 00 0.00 0.32 5.12 11.07
11 LA =12. 549¢!%3- 388X 0.573 1.29 4.12 6.28 6.56 14.18
12 LA =3 638. 091X %7 0. 602 1.91 6.21 5.67 5.27 11. 40
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Table 4 Binary regression equation between needle area and combination of needle variables

h=2 B Ey RN B> PHBE BRMIRHRZE  CFHARZKIRE  FHBiGIRE WhRRE
Number Regression equation Adjusted R? ME/mm” TRE/ % MSE/ % MPE/ % RMSE/mm”

1 LA =1.023L +25. 895W —34. 765 0. 968 0. 02 0.05 0.75 1.52 3.30

2 LA =6. 19400231 +0.6377) 0.936 -0.81 -2.42 —-4.69 2.20 4.76

3 LA =0. 817L% 77 yo-883 0. 966 -0.13 -0.41 -1.81 1. 60 3.45

4 LA =24.979W +0. 437P —32.757 0. 966 -0.02 -0.07 0.17 1.58 3.42

5 LA =6. 5170 620W+0.010P) 0.931 -1.77 -5.13 -7.03 2.45 5.30

6 LA =0. 417 W0 858 po-948 0.961 -0.17 -0.51 -2.02 1.71 3.69
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Table 5 Ternary regression equation between needle area and combination of needle variables

5 EVEYp R R PR E  BMAMDHRZ FHRGRE FHBifiRE HrRiRE
Number Regression equation Adjusted R?  ME/mm? TRE/ % MSE/ % MPE/ % RMSE/mm?
1 LA=0.944L+22.932W +1 096.935X —33.000  0.974 -0.01 -0.03 0. 82 1.37 2.96
2 LA =6.445¢(0 021L+0.598W+18.067.X) 0.941 -0.71 -2.12 —4.47 2.11 4.56
3 LA =2.175L% 82 o 806 x0.120 0.971 -0.12 -0.38 -1.76 1.48 3.20
4 [A=21.746W +0.401P +1201.993X —-31.035  0.973 -0.01 -0.03 0.38 1.40 3.02
5 LA =6.790e (% 564W+0.009P+22.743X) 0.939 -1.30 -3.83 -5.92 2.23 4.81
6 LA =1.342W° 76 pO-861 x0.140 0. 968 -0.08 -0.25 -1.70 1.55 3.35
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Table 7 Estimated value of SLA and its variance
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Needle Area Regression Model and Specific Leaf Area
Estimation of Larix olgensis

XIE Ya-lin' | LEI Xiang-dong"*, WANG Hai-yan', QING Qian-gian', LI Xiang'
(1. College of Forestry, Beijing Forestry University, Beijing 100083, China;

2. Research Institute of Forest Resources Information Techniques, Chinese Academy of Forestry, Beijing 100091, China)

Abstract: [ Objective] A total of 50 healthy clusters about 150 needles were sampled from 40 Larix olgensis
trees at the age of 10 to 40 years in Jingouling Forest Farm of Wangqing Forestry Bureau, Jilin Province, for the
establishment of leaf area regression models and estimation of specific leaf area. | Method | The needle area,
needle length, needle width and needle perimeter were obtained using WinSEEDLE software, and the needles
were dried to a constant weight to obtain the needle dry mass. The unitary, binary and ternary regression models
were established with needle length (L), needle width (W), needle perimeter (P) and needle dry mass (M)
as independent variables and needle area (LA) as a dependent variable. Linear, exponential and power function
models were used for fitting. The mean error, total relative error, mean system error, mean prediction error and
root mean square error were used to verify the errors and evaluate the goodness of model fitting. The variance of
arithmetic average method, ratio estimation method and the least square method was compared to obtain the spe-
cific leaf area of Larix olgensis. [ Result] LA =5.929¢" " (R* = 0. 858), LA = 6. 194¢'* 2 "7V (R* =
0.936) and LA =6. 445¢ " @108V B0T0 (B2 — () 941) are proved to be the best unitary, binary and ternary
regression models. | Conclusion | The arithmetic average method is the best for specific leaf area estimation of
L. olgensis which is 8.026 m* - kg ™".

Keywords: leaf area model; specific leaf area; Larix olgensis; WinSEEDLE
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