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Abstract: Leaf is an important plant organ for transpiration and photosynthesis. Accurate and non-destructive meth-
ods for estimating leaf area are critical to many related studies. In order to get the accurate regression functions to es-
timate leaf area of Pyracantha species, 26401 mature leaf samples, from five species ( Pyracantha fortuneana, P.
densiflora ,P. atalantioides ,P. crenulata , P. angusti folia)in Guizhou, Yunnan, Guangxi, Hunan provinces in Chi-
na,were collected in 2010 and 2011. Leaf analysis software of WinFOLIA was used to measure leaf indices such as
leaf area (ILA),leaf blade length (L) ,leaf horizontal width (W) ,leaf perimeter (LP),leaf vertical length (VL) ; then
LW.L/W,LL and WW were also obtained. Regression analyses between LA and these leaf shape indices of these five
species were carried out by using 11 models including power, cubic,quadratic, linear, logarithmic, inverse , compound,
S, growth, exponential , logistic model. The results were as follows: leal area can be modeled better with LW than
other indices; leaf area can be modeled better with LW by power, cubic,quadratic and linear models,and power func-
tion is the fittest model (R*>>0.970); Power models for five Pyracantha species were LA=0.743(LW)""** , LA =
0.748(LW)** \LA=0.742(LW)** ,LA=0.732(LW)*** and LA=0.766(LW)"*" respectively. This study high-
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light that power model of leaf area based on L X W can be better used to non-destructively estimate leaf area of five

Pyracantha species.
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Table 1 Leaf indices of five Pyracantha species
) L. FEAEL ME 4845 Leaf index (Mean=SE)
YyFh Species - -
Sample No. M LA (em®)  JK LP (cm) 58 W (cm) I L (cm) FEHK VL (em)

K Pyracantha. fortuneana 8036 1.45640.008 5.596+0.017 0.920+0.002 2.135+0.007 2.380+0.008
B KR P. densiflora 2358 1.070+0.010 4.54240.023 0.83740.004 1.6880.009 1.842+0.010
L% KB P. atalantioides 7330 1.17240.008 4.82740.018 0.82940.003 1.834+0.007 2.02140.008
Y018 5 KR P. crenulata 3886 1.42240.013 5.504+0.029 0.903+0.004 2.104+0.012 2.322+0.012
ZEM KR P. angusti folia 4291 1.004+0.006 4.89940.018 0.66140.002 1.967+0.008 2.1040.008

TE e Bk A B RE A BOR BLR T BE4007 R A 45 89 100 AL,

x2 EAMARBEYMERSHMMHEIERE Pearson XS

Table 2 Pearson correlation analysis between leaf area and other leaf indices of five Pyracantha species

HJFh Species UDEES 58 K wEK  R/FE MR XIS X R Xk
LP w L VL L/W LW WwW LL

Pe Pyracantha. fortunea 0.918 0.910 0.899 0.896 0.253 0.983 0.920 0.896

AL KWK P. densiflora 0.939 0.933 0.923 0.924 0.243 0.988 0.938 0.915

L5 N P. atalantioides 0.929 0.877 0.914 0.908 0.225 0.984 0.765 0.914

AR %5 K BE P. crenulata 0.918 0.900 0.893 0.875 0.204 0.986 0.913 0.886

MK P. angusti folia 0.904 0.827 0.868 0.866 0.250 0.989 0.840 0.876

e M PETE 0.001 K B3R (MUK ) Note: Correlation is significant at the 0,001 level (2-tailed).
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Table 3 Regression model for leaf area of five Pyracantha species
ki G5 R B Model summary ZHAhi it Parameter estimate
YIFh Species K
Index  Equation R® F df1 df2 sig. b by b, b,
LP =W 0.866 17 350.202 3 8 032 0.000 0.602 -0.198  0.074  -0.002
W /i 0.847 14 840.039 3 8 032 0.000 -0.319  1.223  0.401  0.319
P L WEBE 0.836 41 091.418 1 8 034 0.000 0.468  1.438
Pyracantha VL WRECFTE 0.823 37 404.277 1 8 034 0.000 0.399  1.441
fortuneana LW TERECT 0.974 302 608.716 1 8 034 0.000 0.743  0.936
WW  RERHOTEE 0.854 46 826.298 1 8 034 0.000 1.605  0.929
LL FRBEOTFTE 0.836 41 091.405 1 8 034 0.000 0.468  0.719
LP St/ OL 0.906 7 557.248 3 2 354 0.000 0.878  -0.475 0.145  -0.007
w ERBUOE R 0.893 19 666.974 1 2 356 0.000 1.428 1.867
S L WRBCOFTE 0.867 15 311.967 1 2 356 0.000 0.464  1.526
jﬁﬁfzﬂom VL WREOT 0.865 15 071.293 1 2 356 0.000 0.398  1.558
LW WHRBOTFE 0.979 112 161.760 1 2 356 0.000 0.748  0.936
WW  HRHCFTE 0.893 19 667.425 1 2 356 0.000 1.428  0.933
LL WHEBOTEE 0.867 15 311.863 1 2 356 0.000 0.464  0.763
LP =W 0.894 20 635.553 3 7 326 0.000 0.687 -0.312  0.100  -0.004
W St/ L 0.853 14 187.421 3 7 326 0.000 0.836  -2.592  4.233  -0.898
L =W 0.847 13 475.556 3 7 326 0.000 0.051  0.148  0.278 -0.022
=RKB VI =W 0.842 13 020.356 3 7 326 0.000 0.041  0.174  0.191  -0.007
P. atalantioides ) . ’ _ ’ ’ ’ ’ ~ : ’
LW WHEBOTEE 0.981 378 509.067 1 7 328 0.000 0.742  0.955
WW  FEeREOF R 0.853 42 453.270 1 7 328 0.000 1.528  0.909
LL =R T 0.847 13 490.381 3 7 326 0.000 0.163  0.308 -0.008  0.000
LP =W 0.872 8 776.947 3 3 882 0.000 1.003  -0.431 0.113  -0.004
W TRBOTTE 0.840 20 452.856 1 3 884 0.000 1.587  1.808
A 5 L %@éﬁtﬁﬁl 0.816 17 226.439 1 3 884 0.000 0.457  1.443
P erenulata VL ‘a:m‘%&ﬁﬁ 0.781 13 831.941 1 3 884 0.000 0.398 1.4‘?5
LW TEREOTTE 0.981 198 059.767 1 3 884 0.000 0.732  0.952
WW  FEREOF R 0.840 20 452.652 1 3 884 0.000 1.587  0.904
LL B 0.816 17 226.478 1 3 884 0.000 0.457  0.722
LP =W 0.836 7 302.497 3 4 287 0.000 0.585 -0.232  0.080  -0.003
W =W 0.709 3 477.366 3 4 287 0.000 -0.672  4.139  -4.666  3.275
. L éy@ﬂi 0.768 4 743.042 3 4 287 0.000 0.343 -0.054 0.216 -0.014
P. angusti folia VL SR/ 0.765 4 650.308 3 4 287 0.000 0.199  0.140  0.107  0.001
LW WHEBOTEE 0.981 220 198.184 1 4 289 0.000 0.766  0.954
WW =R 0.709 3 474.067 3 4 287 0.000 0.168  2.005 -0.595  0.484
LL =W 0.769 4 769.881 3 4 287 0.000 0.367  0.144  0.003  0.000

P {543 51°50.951,0.892,1.000,0.128, % M Kk Y
P {H4351250.992.,0.677,0.967,0.160; P4 ¥ %
1 P {E YK F0.05, Ud B 5200 A 5 B0 & 2 7] JC
EER,
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Fig. 1 Relationship of leaf area and leaf blade length X leaf horizontal width of five Pyracantha species

flora; ¢. P. atalantioides ; d. P. crenulata ; e. P. angustifolia; f. All leaf samples of five Pyracantha species.

a. P. fortune; b, P. densi -
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Table 4 Leaf area model of five Pyracantha species based on leaf blade length X leaf horizontal width (LW)
F A B Model summary Z Ml i} Parameter estimate
Py Fh Species .
Equation R* F dfl df2 sig. b, b, b, by
ek i 0.966 230 300.858 1 8 034 0.000 0.112 0.651
S TR 0.967 118 469.913 2 8 033 0.000 0.052 0.702  -0.008
Pyracantha. fortuneana =K FE 0.967 79 046.466 3 8 032 0.000 0.035 0.722 -0.014 0.000
R BT R 0.974 302 608.716 1 8 034 0.000 0.743 0.936
ek 0.976 95 083.084 1 2 356 0.000 0.085 0.669
AL K TR 0.977 49 952.875 2 2 355 0.000 0.025 0.741  -0.018
P. densiflora “WRIT R 0.977 33 288.121 3 2 354 0.000 0.023 0.744 -0.019 0.000
RO R 0.979 112 161.76 1 2 356 0.000 0.748 0.936
ek i 0.969 226 991.375 1 7 328 0.000 0.078 0.674
£ P TR 0.971 121 582.247 2 7 327 0.000 0.003 0.752  -0.014
P. atalantioides =W 0.971 81 209.039 3 7 326 0.000 0.022 0.725  -0.004  -0.001
BT R 0.981 378 509.067 1 7 328 0.000 0.742 0.955
ek 0.972 133 056.973 1 3 884 0.000 0.084 0.662
41 (8] V5 TR 0.973 69 505.093 2 3883 0.000 0.012 0.726  -0.010
P. crenulata =WRITRE 0.973 46 419.245 3 3 882 0.000 0.035 0.698 -0.001  -0.001
TR B R 0.981 198 059.767 1 3 884 0.000 0.732 0.952
A 0.979 197 238.424 1 4 289 0.000 0.049 0.718
7 W KO TR 0.979 99 761.239 2 4 288 0.000 0.021 0.756  -0.011
P. angustifolia =W R 0.979 66 813.319 3 4 287 0.000 0.054 0.691 0.025  -0.006
RO R 0.981 220 198.184 1 4 289 0.000 0.766 0.954
R B A R éf?rf}ﬁ% 0.971 822 478.6?9 1 26 399  0.000 o.o9z 0.663
Al leaf samples of five j}\ﬁf: o.oz2 456 639.258 2 26 %o@j 0.000 0.035 0.722  -0.011
Pyracantha species ,:,Yk?ﬁi 0.972 304 439,929 3 26 397 0.000 0.031 0.727 -0.012 0.000
RO R 0.980 1264 526.342 1 26 399  0.000 0.746 0.940
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Fig. 2 Relationship of observed leaf area and estimated leaf area of five Pyracantha species
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a. Pyracantha. fortunea;

b. P. densiflora; ¢. P. atalantioides; d. P. crenulata; e. P. angustifolia; f. All leaf samples of five Pyracantha species.
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Fig. 3 Differences between observed leaf area (OLLA)and estimated leaf area (ELLA)vs. the mean of OLA and ELA

a. Pyracantha. fortuneana; b. P. densiflora; c. P. atalantioides; d. P. crenulata; e, P. angustifolia ; f. All leaf samples of five Pyracantha spe-
cies.  The solid line is the mean of the differences. The broken lines are limits of agreement, calculated as d4=2 SD; where d = the mean of the

differences and SD = the standard deviation of the differences.
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