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ABSTRACT

This study carried out to estimate the leaf area using the regression analysis based on the
measured leaf length and leaf width of tomato grown in greenhouse. The coefficient of
determination of fitted the linear regression to the values of leaf length multiple by leaf width
was much higher than the value of the fitted to a single independent value. When planting
density is increased the index (the value of leaf length divided leaf width) increase, especially
leaf length was higher than leaf width of tomato plant. Although estimated a single leaf area
with increase leaf position showed a large residual between measured and fitted values, a
tendency suggest that few measured leaf length was long width wide leaf width. In order to
make a good regression model a research would observed the elongation of the leaf width and
length, season, cultivar (cherry, medium and large tomato group) for stabilizing the coefficient
of the regression.

Additional key words: Tomato, Leaf area, Non destructive measurement, Plant growth and
development
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Fig. 1. Leaf area estimated
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from the mutiplying

leaf length and width of tomato leaves

till to 7th leaf from

meristem.

Table 1. Regression equations of leaf area estimated from the leaf length and leaf width of tomato plants.

Regression equation R’ (F pr. < 0.001) d.f.
LA = 8.035xL 0.653 88
LA = 9.460xW 0.823 88
LA = 0.24695x (L x W) 0.959 88
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Table 2. Comparisions of leaf area among the measured actually, and the estimating leaf length and the
leaf width and the multiplying leaf length and width as affected by the different planting
density and water conditions in growing media.(See table 1)

1th leaf’ 2nd leaf 3rd leaf

Planting

density Leaf Leaf Leaf area(cr’) Leaf Leaf Leaf area(ct) Leaf Leaf Leaf area(crf)

(cm) In. wd ” In. wd. In. wd.

(cm) (cm) ALY LL W LA (cm) (cm) AL LL LW LA (cm) (cm) AL LL LW LA
20 202 137 705 1620 1293 681 26.7 160 100.1 2143 1514 1054 322 227 1654 2585 2144 180.1
25 160 100 375 1286 946 395 233 138 696 1875 1309 797 325 213 1582 261.1 201.8 1712
30 130 80 258 1045 757 257 218 132 696 1754 1246 710 290 203 1131 2330 1924 1456
35 157 108 634 1259 1025 419 210 137 639 1687 1293 709 312 213 1431 2504 201.8 164.2
4th leaf 5th leaf 6th leaf

Planting

density Leaf Leaf Leaf area(cm) Leaf Leaf Leaf area(crf) Leaf Leaf Leaf area(cnf)
(cm) In.  wd. In.  wd. In.  wd.

(cm) (cm) AL LL LW LA (m) (cm) AL LL LW LA (m) (cm) AL LL LW LA

20 358 30.5 299.3 287.9 2885 269.9 41.3 37.0 4162 3321 350.0 377.7 385 381 4155 309.3 360.4 362.2
25 360 30.2 219.1 289.3 2854 268.2 383 332 2939 3080 3138 3140 422 37.2 4217 3388 351.6 387.0
30 352 308 256.1 2826 291.7 267.8 39.5 38.8 4411 3174 3674 3788 428 39.8 5082 3435 376.0 419.6
35 413 337 346.7 3321 3185 3436 42.2 355 3804 3388 3358 369.7 46.7 385 526.8 375.0 364.2 4437

*) This value means leaf position from meristem.

**) AL : Leaf area measured actually, LL, LW, LA : leaf area estimated from leaf length, leaf width, and

multiplying leaf length and width, respectively.

Table 3. Leaf form index(leaf length / leaf width) by the leaf position from meristem as affected by the
different planting density and water conditions in growing media.

Planting Plant ht Leaf form index (Leaf length / Leaf width, %0

density '
(cm) ©M)  1th leaf 2nd leaf 3rd leaf  4th leaf  5th leaf  6th leaf  7th leaf
20 102.7° 1.476"  1.667° 1.419" 1.175™ 1.117° 1.010° 1.162°
25 110.7" 1.600° 1.687° 1.523° 1.193% 1.156° 1.135° 1.012°
30 114.3% 1.625° 1.658° 1.426" 1.141° 1.017° 1.075° 1.043"
35 116.7° 1.446" 1.537" 1.461° 1.228° 1.188° 1.212° 0.896°

1) This value means leaf position from meristem.
z) DMRT, 5% levels.
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