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Abstract
varieties in the botanical garden as materials,the length,width and area of clove leaves were measured by scanning leaves and digital image

[ Objective ] To establish a convenient and accurate method for leaf area measurement.[ Method ] Using the mature leaves of 9 clove

processing technology combined with Image-j program.The correlation between the product and area of length, width,length and width were an-
alyzed by Spss—26 statistical software ,and the univariate regression equation of leaf area of 9 clove varieties was established multiple regression
equation and power function, total ternary linear regression equation and total power function equation. [ Result] There was a very significant
correlation between leaf area and the product of leaf length and leaf width.Through the established estimation equations of leaf area of various
varieties of clove,it was found that the ternary linear regression equation and power function equation were the better regression equations for
estimating the leaf area of different varieties. Through the goodness of fit of the established total ternary regression equation and total power func-
tion equation,the percentage of difference and the correlation coefficient between the estimated value and the measured value, it was concluded
that the total power function equation had high accuracy in estimating the leaf area of 9 different varieties of clove ,the equation was Y=0.746X
+0.975. [ Conclusion ] This study successfully establishes the regression equation of leaf area of nine different varieties of clove,but the leaf area

of other varieties needs to be verified.
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Fig.1 Scanning image of clove
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Table 1 Multiple regression equation and analysis of Syringa reticulata

v I
HH T RERER sk e AR
. Complex . F18

Correlation . Average Regression Goodness
correlation . F value .

factor oefficient percentage equation of fit
coethicre difference // %

X, X, 0.988 0.623 Y, =3.824X,+8.508X,-47.267 748.762* * 0.976

X, ,X, 0.989 0.219 Y, =-1.609X, +0.800X, +9.846 793.252% " 0.977

X, ,X, 0.989 0.131 Y, =2.646X,+0.558X,-7.555 865.728" " 0.979

X, X,,X; 0.990 0.010 Y =0.745X,+3.754X,+0.451X,-15.227 566.878 ** 0.979

TE: = FORARYER IR R 2.3 (P<0.01)

Note: * s means the correlation test is extremely significant ( P<0.01).
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Table 2 The comparison of estimated value and actual measured value of Syringa reticulata

— I TGS ERIA Vv IR
SR Univariate linear regression Binary linear regression Ternary linear regression
F5 Actual
No. measured THEAH ZFHIE THEAH ZFHIE THEAH 2R H IR
value Calculated Percent Calculated Percent Calculated Percent

value difference // % value difference // % value difference // %
1 30.880 31.020 92 0.456 331 5 2.672 5155 91.345 48 30.282 05 1.936 377 64
2 50.230 48.680 52 3.084 775 9 12.254 022 2 75.604 18 49.696 39 1.062 331 76
3 43.358 44.147 99 1.822 019 5 11.763 760 4 72.868 30 42.872 82 1.119 011 61
4 45.615 45.641 26 0.057 572 3 10.112 788 3 77.830 13 46.906 32 2.830 912 41
5 55.568 51.368 97 7.556 568 3 13.171 818 8 76.296 04 53.169 32 4.316 652 00
6 41.209 39.543 17 4.042 383 7 6.113 464 0 85.164 74 40.954 72 0.617 039 21
7 41.007 40.562 67 1.083 546 3 7.164 032 6 82.529 73 41.554 78 1.335 815 19
8 48.811 52.861 47 8.298 263 8 15.528 912 4 68.185 63 53.183 81 8.958 656 65
9 31.793 31.986 84 0.609 679 2 4.333 256 6 86.370 41 30.289 31 4.729 617 53
10 42.983 42.791 42 0.445 714 8 8.741 471 6 79.662 96 43.616 62 1.474 112 07
11 35.364 36.410 99 2.960 616 7 6.717 608 0 81.004 39 35.206 15 0.446 348 18
12 37.322 37.596 44 0.735 3259 7.862 884 3 78.932 31 36.052 35 3.401 886 53
13 43.648 44.339 99 1.585 376 6 11.030 194 4 74.729 21 43.863 50 0.493 715 18
14 39.592 38.912 02 1.717 461 8 5.959 523 7 84.947 66 40.060 88 1.184 267 71
15 34.895 36.966 83 5.937 326 7 8.808 283 9 74.757 75 34.283 27 1.753 047 40
16 52.794 54.709 80 3.628 822 2 17.856 666 1 66.176 71 53.872 76 2.043 332 25
17 87.569 84.945 54 2.995 882 1 33.611 862 5 61.616 71 86.504 63 1.215 460 91
18 66.686 66.875 08 0.283 533 6 25.383 117 3 61.936 36 65.873 12 1.218 965 74
19 51.346 52.853 99 2.936 913 9 13.350 490 4 73.998 97 55.445 17 7.983 434 33
20 54.066 53.064 02 1.853 2525 18.508 299 4 65.767 21 50.743 60 6.145 080 68
21 58.783 63.353 67 7.775 492 5 24.560 717 6 58.217 99 61.166 33 4.054 458 02
22 49.970 47.880 72 4.181 073 4 13.918 893 2 72.145 50 46.792 57 6.358 668 11
23 46.545 48.250 65 3.664 518 2 13.498 778 0 70.998 44 47.760 79 2.612 071 88
24 25.847 27.650 41 6.977 239 5 2.729 082 2 89.441 40 24.784 40 4.111 096 45
25 34.223 36.741 28 7.358 438 5 8.416 582 5 75.406 65 34.250 42 0.080 122 43
26 79.475 69.086 80 3.071 030 9 22.736 980 4 71.391 03 72.210 49 9.140 618 06
27 50.799 48.294 54 4.930 129 7 10.483 488 0 79.362 81 50.931 10 0.260 039 10
28 31.846 33.315 61 4.614 727 9 2.961 837 5 90.699 50 33.815 02 6.182 938 99
29 42.396 39.842 54 6.022 876 8 4.575 154 2 89.208 52 43.137 74 1.749 560 23
30 42.251 44.781 78 5.989 870 7 10.178 768 7 75.908 81 45.422 75 7.506 926 25
31 46.543 44.211 93 5.008 425 9 7.912 691 1 82.999 18 46.867 21 0.696 571 75
32 33.044 32.931 65 0.339 986 7 4.174 983 0 87.365 38 31.966 85 3.259 756 87
33 35.269 34.836 42 1.226 519 8 4.098 241 0 88.380 05 35.187 77 0.230 319 05
34 40.877 40.417 32 1.124 542 4 7.472 324 6 81.719 98 40.996 79 0.293 055 09
35 32.778 30.054 65 8.308 484 2 -0.314 155 1 100.958 43 31.772 38 3.067 986 58
36 30.329 29.110 23 4.018 490 4 -0.539 222 3 101.777 91 30.392 10 0.208 045 79
37 80.568 85.594 22 6.238 481 6 38.127 379 7 52.676 77 82.925 84 2.926 517 01
38 51.437 52.133 78 1.354 633 9 16.355 194 6 68.203 44 51.219 85 0.422 158 36
39 54.130 56.815 97 4.962 075 4 20.144 509 6 62.784 94 55.057 28 1.713 055 76
40 62.079 62.939 17 1.385 600 2 23.148 104 0 62.711 86 61.819 44 0.418 113 44

TE: 22 AR = | (IME-SEIME) | /S2I{Ex 100%.

Note ; Percentage difference =1 (estimated value — measured value) |/measured value X 100%.
24 ROTEBRYABRHEILIRSN B (X) . @il SPSS R, K (X)) 5 M- T AU AR SCHE R ECh
M5 (X,) S SERIRAL(X,) S A R R O B, 0.720, 58 (X,) S R A S AT G E R ECH 0.877, it it



51444 WFEF OANTERAM -t @R F A0 XM R )2 5 A2 0 5 121

PEAFEFR (X, ) 5 AR S AR G R ECh 0.985, RIS HEBAT I, i S i SE e R (X ) 5 Pt TR ) 3 R 857 AR ) 42
S SERTRAL(X, ) ST HARB RGBS I AR (R 381 3) .
*3 ROTEMERHBAE

Table 3 Power function equation of clove leaves of Syringa reticulata

R T R BT Pl R EPS Y SR 5 AR
Correlation Power function F valu Complex correlation R’ Mean percent
factor equation vaiue coefficient difference // %
X, Y=2.986X,""* 40.820" " 0.720 0.518 1.797

X, Y=3.427x,"" 126.205* * 0.877 0.769 0.983

X, Y=0.784X,%" 1216.315"" 0.985 0.970 0.100

TE: 22T = | (AIE-SSME) | /920Ex 100% .,

Note ; Percentage difference=1 (estimated value — measured value) |/measured value X 100%.
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Table 4 Difference percentage and goodness of fit of measured and calculated values of nine clove ternary linear regression equations and power

x4 INTERM=ZTEERPFEERERBINESHEENEREIERINUGHE

functions
o , T CIEDIETES Jrazest e RA Bl
T i Reeressi Rearessi PEH 733% Corelati Coodnose
. gressu)n egresslon orrelation oodness
No. Varieties form equation Mea_n percent coefficient (r) of fit
difference // %
1 ROTH = ek e Y=0.745X, +3.754X,+0.451X,-15.227 0.010 0.990 0.979
TEREK Y=0.784xX*" 0.100 0.985 0.970
2 BT H =IEL Y=0.414X,+2.835X,+0.330X,-5.141 0.042 0.988 0.976
TR Y=0.965xX"% 0.074 0.971 0.943
3 Pl T 7 = IeLR AT Y=-1.702X,-1.095X,+0.861X,+10.727 0.059 0.989 0.978
TR Y=0.696xX"* 0.296 0.987 0.975
4 LT = IEL Y=-4.230X,-1.586X,+1.008X, +26.824 0.015 0.998 0.995
TR Y=0.570xX"* 0.079 0.997 0.993
5 HTH = IeLR e Y=-0.928X,+2.827X,+0.556X,~1.905 0.049 0.994 0.988
TEPREL Y=0.839xX** 0.582 0.989 0.977
6 Wifb e T & =g Y=-2.119X,+1.581X,+0.682X,+7.689 0.115 0.994 0.988
TEPREK Y=0.573xx"% 0.046 0.990 0.980
7 KAFTMET A =oerkmg Y=9.182X, +4.514X,~0.246X,~56.416 0.560 0.904 0.817
TEOREK Y=2.997xx*% 0.831 0.888 0.789
3 HRTH i Y=0.039X, +2.356X,+0.578X,~10.169 0.114 0.994 0.988
TEPREK Y=0.598xX"" 0.832 0.992 0.984
9 KEHTE =IEe R Y=-0.583X, +2.282X,+0.485X,+1.197 0.072 0.976 0.953
FERRBL Y=1.121x X% 0.118 0.971 0.942

£S5 INTERMB=THEEEFEMNZERHTE
Table 5 Total ternary linear regression equation and total power func-

tion equation of 9 different varieties of clove

L S st . F il
Regression form Regression form F value
SIS e bl E| Y=2.328X,+5.578X, + 0.951  2286.733"°
Ternary linear 0.170X,-26.935

regression

R Y=0.746X"" 0.971 12 166.2147"

Power function
e+« FORAHCHER IS i i 25 (P<0.01) ,

Note: # * means the correlation test is extremely significant ( P<0.01).

F6 INTERMB=ZTEEOEFAEMERIHAENTHERNK

I
Table 6 Average difference analysis of total ternary linear regression
equation and total power function equation of 9 different va-

rieties of clove

RS
et
P
| I A £
mHIEE e SEE #Mean Correlation
Regression Estimated Measured . coefficient
form value value pereen between
difference .
% estimated
value and
actual value(r)
=JuZtEmIA 44.697 43.240 3.370 0.975
Ternary linear
regression
TEPREL Power 43.153 0.200 0.986
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4 i
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