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Efficient Light Treatment for Graft-take and Early Growth
of Grafted Tomato Seedlings
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Abstract. This research was conducted to elucidate the appropriate light environment right after grafting to produce
vigorous cherry tomato seedlings. Tomato plants were grafted and then treated in 4 different ways: to keep in the nat-
ura light (Non), to cover the grafted stem part with auminum foil to make only that part dark (Part), to put the
grafted seedlings in the acclimation room for two (Day-2) or four days (Day-4) to make the whole seedlings in the
dark condition. Tube grafting method was used for grafting, in which silicon tube of 1.5mm in diameter was used.
The survival rate was the maximum in the treatment Day-2. The SPAD value, seedling quality and yield of 1% and
2" cluster were the best in the treatment Part. The treatment Part needs cost more than other treatments but is more
economic thanks to higher yield. Therefore it was concluded to be economically feasible to make the grafted stem

part dark right after grafting in case of cherry tomato.

Additional key words: light environment, early stage yield, survival rate, seedling quality, economic feasibility
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Table 1. Effect of the different light treatments on the survival rates of grafted cherry tomato seedlings.

survival rate(%)

Treatment?

1DAG 3DAG 5DAG 7DAG 9 DAG 11 DAG 13 DAG
Non o 0 0 24 46 59 73
Part 0 0 0 39 50 73 88
Day-2 0 0 0 43 55 81 91
Day-4 0 0 0 34 55 75 80

*Non is not treated. Part is wrapped in auminum fail. Day-2 and Day-4 are placed in the dark room for 2 and 4 days.

YDAG, days after grafting.
*Number of surveyed seedlings per treatment was 150.
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Fig. 1. Light intensity in the acclimation room and growth room.
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Table 2-1. Effect of the different light treatments on the quality of grafted cherry tomato seedlings for 60 days after sowing.

Treatment? Plant length Leaf length Leaf width No. of Leaf area Shoot FW Shoot DW
(cmvpl) (cm/pl) (cm/pl) leaves (cm?/pl) (mg/pl) (mg/pl)

Non 249+19 8.9+ 0.6¢ 6.8+ 0.5 6.6+0.5 55.46 + 5.1¢c 4037 + 426 565 + 103
Part 26.8+2.0 11.0+0.2a 81+04 78+04 75.06 £ 2.7a 5902 + 722 692 + 63
Day-2 287+22 105+ 0.3p 76+04 72+04 63.73 £ 3.6b 4906 + 230 644 + 28
Day-4 264+17 104+ 0.8b 78+05 6.4+05 56.99 + 5.4c 4194+ 712 527 + 95

*Non is not treated. Part is wrapped in duminum fail. Day-2 and Day-4 are placed in the dark room for 2 and 4 days.

Each value is the mean of 5 plants.

FW and DW mean fresh and dry weight of a whole upper-ground plant.

YMean separation within columns by Duncan’s multiple range test at P = 0.05.

Table 2-2. Effect of the different light treatments on the quality of cherry tomato grafted seedling for 60 days after sowing.
Treatment®  Root FW (mg/pl) Root DW (mg/pl) Compactness SLA T/Rréatio SRratio L/Sratio
Non 2066 + 446 287+ 31 228+ 1.4p" 0.2 20+0.3b 11+0.2 09+01
Part 1919+ 334 376+25 26.0+1.3a 0.2 32+04a 17+04 09+01
Day-2 2364 + 231 354+ 74 225+12b 0.2 21+02b 11+01 0.8+0.0
Day-4 1788+ 224 296 + 88 20.0+2.3b 0.2 2.4+ 0.6ab 13+03 08+0.1

*Non is not treated. Part is wrapped in auminum fail. Day-2 and Day-4 are placed in the dark room for 2 and 4 days.

Each value is the mean of 5 plants.

SLA: specific leaf area, T/R ratio: Shoot FW/Root FW ratio, S/R ratio: Stem FW/Root FW ratio, L/Sratio: Leaf FW/Stem FW ratio.
YMean separation within columns by Duncan’s multiple range test at P = 0.05.

Table 3. Early yield and fruit quality of the grafted cherry tomatoes according to the different light treatments.

Trestment? 1% cluster yield Fruit weight of 1% 2" cluster Fruit weight of 2™ Sugar content
(g/plant) cluster (g/fruit) yield (g/plant) cluster (g/fruit) (°Brix)
Non 536 + 26.3¢ 164+22 482+ 14.1¢c 176+ 10 52+05
Part 719+ 21.9a 170+ 15 635+ 10.1a 17.8+0.8 54+02
Day-2 647 + 15.8b 176+£22 564 + 16.6b 172+£17 53+0.1
Day-4 548 + 30.1c 168+ 23 565+ 10.9b 180+£18 52+01

*Non is not treated. Part is wrapped in duminum foil. Day-2 and Day-4 are placed in the dark room for 2 and 4 days.

Each value is the mean of 5 plants.

YMean separation within columns by Duncan’s multiple range test at P = 0.05.
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Table 4. Economic analysis of the grafted cherry tomatoes with the different light treatments.

Treatment? Extra time of (1) Costs of Survival 2 .Loss of Early yield (3) Early gainings  Total profit”
grafting (sec/plant)  treatment (won)  rate (%)  seedling (won)  (kg/plant) (won) (won)
Non 0 0 73 3,120,000 1.0 52,500,000 49,380,000
Part 20 700,000 88 1,390,000 14 73,500,000 71,410,000
Day-2 0 0 91 1,040,000 12 63,000,000 61,960,000
Day-4 0 0 80 2,310,000 11 57,750,000 55,440,000

*Non is not treated. Part is wrapped in duminum foil. Day-2 and Day-4 are placed in the dark room for 2 and 4 days.

YTota profit is (3)-(2)-(1).
Each valueis for the area of 1hawith 21,000 plants.
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