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Effects of Photo/dark period and Relative Humidity during Dark Period
on Growth and Tipburn Occurrence of Water Dropwort
(Oenanthe stolonifera DC.) in a Closed-type Plant Factory

Jae Uk An*, Kyoung Hee Joung, Hae Suk Yoon, Yeon Hyeon Hwang, and Gwang Pyo Hong

Horticultural Research Division, Gyeongsangnam-do Agricultural Research & Extension Services, Jinju, 52733, Korea

Abstract. This research investigated the effect of photo/dark period and relative humidity during dark period on the
growth and quality of water dropwort in a closed-type plant factory system. At 30 days after planting, the shoot fresh
weight of water dropwort under relative humidity of 60/90%(light/dark) treatment significantly higher than that
under relative humidity of 60/60% treatment. The shoot fresh weight of water dropwort increased by extending light
period under relative humidity of 60/60% treatment, but 16/8h photo/dark period showed the best shoot fresh weight,
followed by 20/4h and 22/2h under relative humidity of 60/90% treatment. In the relative humidity of 60/90% treat-
ment, the tipburn occurrence was reduced under 16/8h photo/dark period condition as 1.4%, whereas it was signifi-
cantly increased under 20/4h and 22/2h of relatively long light time duration as 15.5% and 30.3%, respectively. In
the relative humidity of 60/60% treatment, the tipburn occurrence was 15.5% under 16/8h photo/dark period condi-
tion and those under 20/4h and 22/2h photo/dark period condition were higher than 25%. The stem hardness of water
dropwort was lowest in relative humidity of 60/90% and 16/8h photo/dark period treatment. The mineral contents of
leaves were decreased by extending light period, but the contents of Ca were not different significantly among the

treatments except the 60/60% and 22/2h treatment.
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Table 1. Growth of water dropwort affected by relative humidity and photo/dark period treatment.

Rela'tlye Photo/dark Plant .Stem No. of No. of SPAD Fresh weight (g) Dry weight (g) Water
humidity . length Diameter h I ! .y
(Light/Dark, %) period (cm) (cm) branches eaves value Shoot  Root Shoot  Root ratio
60/60 16/8 573a" 24b 50a 16.8 b 41.0a 193D 0.7 a 1.62b 0.03b 12.1a

20/4 559a 2.6ab 55a 219a 38.8a 226ab 09a 230a 0.05a 10.0b
22/2 577a 27a 55a 235a 39.6a 239a 0.8a 252a 0.04ab 96¢c
60/90 16/8 716a 3.0a 6.0a 29.7 a 434b 46.7a 1.7a 323a 0.08a 146a
20/4 68.7ab 32a 65a 304 a 436b 41.0ab 15a 335a 0.07a 124ab
22/2 63.5b 31la 59a 262 a 454a 328D 1.0b 3.06a 0.11a 10.7b

Significance
Relative humidity(A) ek Ak Ak * ok Hokeok ook * sk ko
Photoperiod(B) ** NS NS NS NS *% * * * ok
AxB * NS NS *k NS ok ok NS NS NS

“Mean separation within columns by Duncan's multiple range test (P<0.05).
YFresh weight/dry weight.
NS. % *% **Nonsignificant or significant at P = 0.05, 0.01 and 0.001, respectively.
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Fig. 2. Stem hardness of water dropwort affected by relative
humidity and photo/dark period treatment. Vertical bars repre-
sent standard errors of the means of three replicates.

Fig. 1. Tipburn occurrence of water dropwort affected by relative
humidity and photo/dark period treatment. Vertical bars repre-
sent standard errors of the means of three replicates.
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Table 2. Mineral contents in leaves of water dropwort affected by relative humidity and photo/dark period treatment.

Relative humidity Photo/dark period ™ ’ K Ca Me K/Ca Mg/Ca
(Light/Dark, %) % ratio
60/60 16/8 5.7 a* 25a 102 a 22a 0.39a 46a 0.18a
20/4 55a 2.1b 95a 22a 0.34b 44 a 0.16 b
22/2 54a 09¢ 53b 1.7b 0.26 ¢ 32b 0.16 b
60/90 16/8 59a 24a 99a 20a 042a 49a 021a
20/4 56b 23a 92a 23a 041a 41b 0.18b
22/2 55b 1.0b 58b 20a 032b 29c¢ 0.15b
Significance
Relative humidity(A) NS NS NS NS ok NS *x
PhOtO/dark perlod(B) &%k kkok ksksk k% skoksk * kkok kkok
AxB NS NS NS NS NS NS *

“Mean separation within columns by Duncan's multiple range test (P < 0.05).
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Nonsignificant or significant at P = 0.05, 0.01 and 0.001, respectively.
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