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Summary

This project has been done to develop an automatic grafting system
suitable for fruit vegetables. The study consists of four research sections: @O
development of a middle-scaled automatic grafting system for cooperative
unions of a farmer, @ development of a small-scaled simple grafting machine
for an individual farmhouse, ® development of techniques for environmental
controls which can improve the graft-taking rate and growth rate of grafted
nursery plants, and, @ research for commercialization of developed grafting
systems.

The results of the first-year research are summarized as follows:

1) Investigation and analysis of the techniques used in graftage of a

raising seedling

The survey, done by the Ministry of Agriculture and Fishery of Japan
in 1990, showed that 90% of water melons, greenhouse cucumbers, and
egg plants were cultivated by the grafted plants, and 80% of melons and
greenhouse melons were cultivated by the graftage. The remarkable thing
1s that 59% of the crops investigated in this survey were cultivated by
grafted nursery plants, and the cultivation by grafted nursery plants have
increased every year.

An 1narching method among the graftage i1s ‘performed in most fruit
vegetables except egg plants, and more than 60% of melons and
cucumbers are cultivated thorugh this grafting. Another method called an
insertion grafting is mainly used for water melon, and a cleft grafting for

most egg plants. The success of researches for the automatic grafting
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depends on selection of the graftage.

The proptotype semi—automatic grafting system developed by the
Institute of Agricultural Machinery of Japan in 1987 could graft the
cucumber within 5-6 seconds, and showed 91% graft-taking rate. The
later improved system made feasible 3 seconds of grafting time. Recent
onnes commercialized by several companies, however, have a disadvantage

of relatively high prices compared with their functions and operating days.

2) Development of a middle-scaled automatic grafting system for

cooperative unions of a farmer

A labor-saving grafting system was designed based on the price and
operating days. The inarching graftage was selected by considering
acclimation facilities, graft—taking rate, objective crops of grafting, etc., and
objective crops of graftage were limited to Cucurbitaceae. The system
using vacuum controls was consisted of drivers, mechanisms, and
controllers. Selected parts were collected and assembled in the laboratory.
The controller using microcomputer was designed, and circular plates were

used for supplying rasing seedlings.

3) Development of a small-scaled simple grafting machine for an

individual farmhouse

The cam-driven portable Yupoong grafting machine developed in Korea
was thoroughly analyzed to improve its functions. The circuit board
equipped with 68705 programmable controller replaced the original one to
ease controllability of the machine. To grasp a grafted plant, plastic clips

and clip holders were manufactured and clipping mechanism was designed



and assembled. The mechanism for ejecting clipped grafted plants was

also designed.

4) Development of techniques for environmental controls which can

improve the graft-taking rate and growth rate of grafted nursery plants

To improve the efficiency of automatic grafting and decide the graftage
method, characteristics of the stock and scion were analyzed and
environmental factors affecting graft-taking rates were Investigated.
Researches showed that plant heights and hypocotyl lengths of the stock
and scion sold in the market were very different even within the same
variety and between different varieties. In case of insertion grafting, cleft
grafting, and root-pruning insertion grafting, the stock which had thick
hypocotyls and a little long lengths was desirable for grafting operations,
and stocks and scions having the same length of 6-7cm grafted better
than different lengths.

A nursery room for grafting plants was designed to control the
temperature, humidity, and daylength. 25C temperature, 90% relative
humidity, and 12 hour daylength during 4 days were maintained not to
stress the grafted plants. However, environments of an acclimation room

gradually changed during 7 days to adapt in natural conditions.
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