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Abstract. In this study, a planting density-growth-harvest (PGH) chart was developed to easily read the growth and
harvest factors such as crop growth rate, relative growth rate, shoot fresh weight, shoot dry weight, harvesting time,
marketable rate, and marketable yield of common ice plant (Mesembryanthemum crystallinum L.). The plants were
grown in a nutrient film technique (NFT) system in a closed-type plant factory using fluorescent lamps with three-
band radiation under a light intensity of 140 umol'm?s” and a photoperiod of 12 h. Growth and yield were ana-
lyzed under four planting densities (15x10 cm, 15x15 ecm, 15x20 cm, and 15x25 cm). Shoot fresh and dry weights
per plant increased at a higher planting density until reached an upper limit and yield per area was also same ten-
dency. Crop growth rate, relative growth rate and lost time were described using quadratic equation. A linear relation-
ship between shoot dry weight and fresh weights was observed. PGH chart was constructed based on the growth data
and making equations. For instance, with within row spacing (= 20 cm) and fresh weight per plant at harvest (= 100 g),
we can estimate all the growth and harvest factors of common ice plant. The planting density, crop growth rate, relative
growth rate, lost time, shoot dry weight per plant, harvesting time, and yield were 33 plants/m? 20 gm?>-d”, 027 g-g'-d",
22 days, 2.5 g/plant, 26 days after transplanting, and 3.2 kg'm?, respectively. With this chart, we could easily obtain
the growth factors such as planting density, crop growth rate, relative growth rate, lost time and the harvest factors
such as shoot fresh and dry weights, harvesting time, marketable rate, and marketable yield with at least two parame-
ters, for instance, planting distance and one of harvest factors of plant. PGH charts will be useful tools to estimate the
growth and yield of crops and to practical design of a closed-type plant production system.
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Fig. 1. Estimation of growth factors of common ice plant with
planting density. A, B, C, and D indicate the number of plant,
crop growth rate, lost time and relative growth rate at within-
row spacing = 20cm, respectively.
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Fig. 2. Relationship among shoot fresh weight per plant, shoot dry
weight per plant, days after transplanting (DAT), and planting
density. A indicate the harvesting time = 26 DAT and shoot dry
weight per plant = 2.5g at within-row spacing (WRS) = 20cm
and shoot fresh weight per plant at harvest = 100g, respec-
tively. DAT means days after transplanting.
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Fig. 3. Relationship among the yield, day after transplanting
(DAT) and planting density. A indicate the yield = 3.2kg:m™
and harvesting time = 26 DAT at within-row spacing (WRS)
=20cm and shoot fresh weight per plant at harvest = 100g,
respectively.
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Table 1. Growth and harvest factors at within-row spacing = 20cm and fresh weight per plant at harvest = 100g (See Figs.1, 2 and 3).

Growth factor

Harvest factor

Within-row spacing 20cm
Planting density 33plants/m?
Crop growth rate 20g'm>d’!

Relative growth rate 0.27g-g!-d!

Lost time 22 days

Shoot fresh weight 100g/plant
Shoot dry weight 2.5g/plant

Harvesting time 26 DAT
Yield 3.2kg'm™

DAT means days after transplanting.
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