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Fig. 1. Length and width of cucumber
leaf used in Robbins & Pharr model.
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Leaf area model(LA)

LA=a+b X A (1
IA=a+b X A+c¢c XB (2)
LA=a+bhb X A+cXB+dXxXZC (3)
JA=a+b X A+cXB+dXxXxC+e XD (4)
LA=a+b X A+cXB+dXC+eXD+fXE (5)
where, A, B, C, D, and E=leaf length, length squared, leaf width, width squared

and leaf squared Xleaf width, respectively; a, b, ¢, d, e, and f=constants.

Leaf fresh and dry weight models

W=a+b XA 5
W=a+b X A+c XB (6)
W=a+b X A+cXB+dXxC (7)
W=a+bXA+cXB+dXC+e XD (8)
W=a+bXA+cXB+dXC+eXxXxD+fXE 9
W=a+bXA+cXB+dXC+eXD+fXE+gXF (10)

, D, E, and F=leaf length, length

where, W=leaf fresh and dry weights; A, B, C
squared, leaf width, width squared and leaf squared X leaf width or SPAD
value, respectively; a, b, ¢, d, e, f, and g=constants.
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Fig. 2. Comparison of measured and estimated leaf areas and fresh weight
of cucumber.

Table 1. Coefficients of models for estimating the individual leaf area
of cucumber (n=130).

Regression models” Equation a b c d e f R?

LA = arbXLW 1 299 08 - - - - 097
LA = asbx W XLW 2 2062 133 054 - - - 0980
LA = arbX WreX WosdxL? 3 2213 1418 018 03 - - 0980
LA = asbXWeexWoedxLiexLW 4 -22202 1415 050 091 083 - 0980
LA = arbXLrexLidxWrex W™ 5 683 461 114 173 052 -102 0980

‘LA=leaf area; L=leaf length; Lzzlength squared; W=maximum leaf width; W2=width squared;
LW=LXW.
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Table 2. Coefficients of models for estimating the individual leaf fresh weight
of cucumber (n=130).

Regression models? Equation a b c d e f g R

FW=a+bxX1LW 1 -472 003 - - - - - 0933
FW=a+bXLW+c X5 -854 002 013 - - - - 0.950
FW=a+b X W+c XLW+d XS -2.79 -040 003 012 - - - 0853
FW=a+bXL+c XL+dX W+ex$S 559 -198 006 052 011 - - 0957

FW=a+b X L+c XL+d X WHe X LW+ X S 612 -137 017 008 -0.19 012 - 0958
FW=a+bX L+c X L*4+d X W+e X W+f X LW

+g XS

U W N

6.17 -101 015 -028 0.08 -0.17 0.12 0.958

’FW-=leaf fresh weight; L=leaf length; L2=length squared; W=maximum leaf width;
W2width squared; S=SPAD value; LW=L X W.
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Fig. 3. Comparison of measured and estimated dry weights of cucumber using
regression model (left) and neural network (right).

Table 3. Coefficients of models for estimating the individual leaf dry weight
of cucumber (n=130).

Regression models® Equation a b c d e f g R

DW=a+bXLW 1 -0.581 0.003 - - - - - 0843
DW=a+bXLW+c XS 2 -1.345 0.003 0.026 - - - - 0888
DW=a+b X W+c XLW+d XS 3 -0.511 -0.058 0.004 0.024 - - - 0892
DW=a+bXL+c X W2+d X LW+eX S 4 0974 -0.213 -0.003 0.010 0.023 - - 089

DW=a+bX L+c X L*d X W+e XLW
+fXS

DW=a+bX L+c X L+dX W+e X W+
fXLW+g XS

5 0.967 -0.212 -0.001 -0.003 0.012 0.023 0.899

|

6 0.969 -0.203 -0.002 -0.007 -0.003 0.012 0.230 0.900

*DW=leaf dry weight; L=leaf length; L%=length squared; W=maximum leaf width;
W?=width squared; S=SPAD value; LW=LXW.
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