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Abstract

A prototype of closed-type transplant production system(CTTPS) with fully environmental con-
trol was developed to produce massively quality transplants. Four photosynthetic photon flux(PPF)
levels of 200, 300, 400 and 500 pmol - m™ - 57, four photoperiod levels of 18/6 h, 12/12 h, 9/15 h and
6/18 h were provided to analyze the growth and development of cucumber plug seedlings(Cucumis
sativus L., cv. Kyuewosalichungjang) as affected by PPF and photoperiod in a CTTPS. Effect of
photoperiod on the growth and development of cucumber plug seedlings produced in a CTTPS was
higher than PPF. Stem diameter, dry weight of shoot and root, number of leaves, leaf with and
length, and SPAD value of cucumber plug seedlings produced in a CTTPS were significantly high as
compared to the control. But stem length of plug seedlings produced in a CTTPS was shorter than
those of the control. Growth characteristics of cucumber plug seedlings raised at photoperiod of 6/
18 h and PPF of 200 pmol - m=2 - s were similar to the those of the control. These results suggest
that cucumber quality transplant can be produced at relatively short photoperiod and low PPF. It
means that the electric energy consumed for the production of cucumber plug seedlings in a CTTPS
can be saved.
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Fig. 1. Effects of photosynthetic photon flux(PPF) and photoperiod on the growth of cucumber plug seedlings.
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Table 1. Result of statistical analysis for the growth of cucumber plug seedlings.

Class Stem dia. (mm) Stem length (mm) No. of leaves Leaf length (mm)  Leaf width (mm)
Photoperiod *¥Z sk L3 kb £
£33 *% Kk

PPF Photoperiod N.SY N.S.

“significant at the level of 1%
Ynot significant

Table 1(Continued). Result of statistical analysis for the growth of cucumber plug seedlings.

Class Leaf area (mm?) Shoot dry wt. (g) Root dry wt. (g) SPAD Px (LmolCO, m 257"
PPF *Z *% * *% ok
Photoperiod *EY wx *% ok Hok
PPF Photoperiod Hk ok * o .

*significant at the level of 5%
Ysignificant at the level of 1%
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