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Relationships between Total Leaf Area and Fruit Weight in Vertically and Horizontally Trained Watermelon
[Citrullus lanatus (Thunb.) Matsum. et Nakai| Plants
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Organization (NARO), Taketoyo, Chita, Aichi 470- 2351

Summary

Relationships between total leaf area per plant and fruit weight were investigated in vertically and
horizontally trained watermelon [Citrullus lanatus (Thunb.) Matsum. et Nakai] plants. Watermelon
plants grafted on bottle gourd (Lagenaria siceraria Standl.) were grown in a glasshouse. In the
vertically trained system, elongating shoots were initially suspended with polyethylene strings and
then draped over horizontally stretched steel wire about 180 cm above the bed. In the horizontally
trained system, shoots were spread on the ground. Each plant had one hand-pollinated fruit. In the
vertically trained system, fruit was suspended in a cross-tied polyethylene string. In Experiment 1,
June - harvest culture, ‘Honey - syaruman’, ‘Yoshino’ and ‘Wase-tenryu’ seedlings were planted at a
density of 95.2 plants-a™' (95.2-190.5 shoots+a™' with a LAI<1). In Experiment 2, November-
harvest culture, one group of ‘Wase~tenryu’ seedlings was planted at densities of 95.2 and 190.5
plants+a™' (190.5 to 285.2 shoots a! with LAI of 1.69 to 2.13) and trained vertically. A second
group of seedlings was planted at a density of 31.7 plants - a™' (63.5 shoots a”' with a LAI<1) and
trained horizontally.

1. In both June- harvest and November-harvest cultures, fruit weight was closely related to total
leaf area per plant in the vertical or horizontal trainings.

2. Fruit weight in the vertically trained plants was significantly lighter than that in the horizontally
trained ones even when the total leaf area was similar.

3. The training method or the total leaf area per plant had little or no influence on the total soluble
solids contents of the fruit.

4. These results indicate that fruit weight of watermelon is basically determined by total leaf area
per plant although some other factors (e.g. light interception characteristics) may be also involved.

Key Words: fruit weight, horizontal training, leaf area, vertical training, watermelon.
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Vertical training methods in Experiment 1 (June - harvest culture). Plants were arranged 50 cm apart on

210 cm - wide row. See Table 1 for the nodal position of pinching of shoots in each plot.

Table 1. Training methods of shoots on watermelon in Experiment 1 (June - harvest culture).
Cultivar , Training of shoot Plant.ing No. of leaves on each shoot 1.4l no. of
Plot No. of shoots® - dens1ty_1 . leaves?
Main Lateral (plants-a™") Main Lateral
‘Honey - syaruman’ and ‘Yoshino’
FV1Y 1 Vertical 95.2 25 25
Fv2-1 2 Vertical Vertical 95.2 25 22 47
Fv2-2 2 Vertical Horizontal 95.2 25 22 47
‘Wase - tenryu’
FV1 1 Vertical - 95.2 27 - 27
Fv2-1 2 Vertical Vertical 95.2 27 24 51
Fv2-2 2 Vertical Horizontal 95.2 27 24 51
’Per plant.
YSee Fig. 1.
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Fig. 2. Vertical training methods in Experiment 2 (November - harvest culture). Plants in V1 plot were set 50 cm
apart, whereas those in V2- 1, V2- 2 and V3 plots were planted 100 cm apart on 70 cm -~ wide sub-rows on
210 c¢m - wide main row. See Table 2 for the nodal position of pinching of shoots in each plot.
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Table 2. Training methods of shoots on watermelon in Experiment 2 (November - harvest culture).

No. of Planting No. of leaves on each shoot Total no. of
Plot sh .otsz Training density leave .
© (plants-a”')  Main Lateral 1  Lateral 2 caves
A\t 1 Vertical 190.5 50 - - 50
V2-1 2 Vertical 95.2 38 26 - 64
V2-2 2 Vertical 95.2 50 40 - 90
V3 3 Vertical 95.2 38 26 24 88
H2-1¥ 2 Horizontal 31.7 38 26 - 64
H2-2 2 Horizontal 31.7 50 40 - 90
“Per plant.
’See Fig. 2

*See Materials and Methods.

Table 3. Effects of training method on fruit weight and Brix and total leaf area per plant in vertically
trained watermelon (June - harvest culture).

Cultivar Fruit weight . Total leaf area
Plot (kg- fruit% D) Brix (m?- plant™") LAl
‘Honey - syaruman’
FV-17 2.570" 9.5b 0.522b 0.50
Fv2-1 3.27a 10.4ab 0.820a 0.78
Fv2-2 3.08a 10.8a 0.841a 0.80
‘Yoshino’
Fv-1 1.90b 9.8ab 0.361b 0.34
Fv2-1 3.32a 10.6a 0.822a 0.78
Fv2-2 3.19a 9.5b 0.731a 0.69
‘Wase - tenryu’
FV-1 2.10b 10.0b 0.542b 0.52
Fv2-1 3.27a 11.0a 0.943a 0.90
Fv2-2 2.97a 11.0ab 0.958a 0.91

* See Table 1 for abbreviations of the training methods.
¥ Same letters within each cultivar indicate no significant difference by Tukey’s HSD test at P < 0.05 (n=9-13).
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Table 2 for abbreviations of experimental plots.
indicates significance at P<0.01.

Table 4. Effects of training method on fruit weight and Brix and total leaf area per plant in
vertically and horizontally trained watermelon (November- harvest culture).

Fruit weight

Total leaf area

Training (kg - fruit") Brix (mz . plant_l) LAI
V1 2.15d° 10.3ab 1.046d 1.99
V2-1 3.90c 10.4ab 1.771c 1.69
V2-2 4.13c 10.2b 2.225b 2.12
V3 4.37c 10.4ab 2.246b 2.13
H2-1 5.97b 10.7a 1.943c 0.62
H2-2 7.08a 10.5ab 2.667a 0.85

? See Table 1 for abbreviations of the training methods.
¥ Same letters indicate no significant difference by Tukey’s HSD test at P < 0.05 (n=10-29,
10-20 and 10- 13 in fruit weight, Brix and total leaf area, respectively).
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Fig. 7. Distribution plots showing the relationships between
total leaf area and fruit weight in vertically trained
watermelon ‘Wase-tenryu’ in the June-— harvest culture
(A) and in the November- harvest culture (B) and their
respective regression equations. ** indicates significance
at P<0.01.

Table 5. Total solar radiation during the fruit developmental period of ‘Wase-tenryu’ in the June
~harvest and the November - harvest culture.

Fruit developmental

Culture .
period

Mean total integrated
solar radiation per day

Total integrated
solar radiation”

(MI-m™?) (MJ-m 2+ day™")
June - harvest 19 May - 23 Jun. (35days) 635 17.6
November - harvest 1 Oct.- 15 Nov. (45days) 594 12.9

 Mean period from pollination to harvest.

¥ Total integrated solar radiation was measured by a solarimeter (Eko Instruments Trading, MS - 42) set

at the observation field of the Institute.
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