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Effect of Photoperiod Shortening on the Nutrient Uptake
and Carbon Metabolism of Tomato and Hot Pepper
Seedlings Grown Hydroponically

Chi, Sung-Han
Dept. of Environ, Hort,, Honam University Kwangfu 306-090, Korea

Abstract, Tomato (Zvcopersicor esculertumm M. ov. Momotarou’) and hot pepper sesdlings ( Capsicum
arnuum L. ov, ‘Nockkwang ywere grown under the 24h photoperiod (12 hrs light period: 12 hrs dark period)
and 6 h photoperiod {3 hre light period: 3hrs dark period). As a result of this experiment, the following
details were observed. Plant height, leaf area, total dry weight, and leaf chlorophyll content decreased in
case of tomato ssedlings when they were given 6 h photoperiod. But the same effect was not obeerved in
caze of hot pepper ssedlings. The photoperiod, howsver, did not produce any significant effsct on the uptaks
of N, P, K, Mg and Ca ions in their nutrisnt solutions with the exception of thsir Fe. On the 10th day of
treatment, leaf’ chlorosiz started to become visible in tomato sesdlings and at the same time the uptake of Fe
went down when the 6h photoperiod was applied to both tomato and hot pepper seedlings. In addition to this
phenomenon, the sucrose content in leaf increased in case of tomato plants which were treated with 6 h pho-
toperiod; on the other hand, their glucose content was obzerved to have decreased.
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Table 1. Effect of the photoperiod shortening on the plant height, each orgam's dry weight, leaf area and leaf chlorophyll
content of tormato and hot pepper seedlings grown in hydroponically®

i Diry weight
Photoperiod Plant height Iy welg Leaf azrca Lcafchloroghyll
(omm) Leaf Stem Root Total (om) content

24h 1824 0.73a 0.25a 0.23a 121a 223a 37 5ab®
Tomato

&h 16.0b 058k 0.20a 0.19b 0.97b 162b 20.0c

24h 11.3a 0.34a 0.13a 0.0%. 0.56a 130a 41.9
Pepper

&h 10.1a 0.28a 0.11a 0.08a 047a 106a 34.eb

ZAll data wers obtained 15 days after treatmsnts.

Falues represent chlorophyll content of the largest leaf of sach crop measured by chlrorophyll meter (SPAD-502, Minolta).

Wean geparation within columns by DMRT, p=0.05.

% FA 2o} 6h ATl FHAL 18~27%, F
Eh P 17~47%0F & SIS o)) 2o B
F7)2] ek 3o vlE)] ExfECA oS vigekA
Rkeslgl o, M7t Akl 95 452 gl 7t
Z A JERT ©12e e FF7) 956
o= AT B AR 9% 955 ) Askg
U= Chi 5(1998)2] B9} dA|sl= Aot} 53
EntEL 95 954 I DES AAH HilE

Tomata Pepper
o 50
=
=
-
O 40F B
&
(2]
= 3o} 3
=
g
=
20k -
8 *
£ o} [Fo—zan |
<] —8—5h
gs!
5 0 .
15
ey
=
4]
a
E RN |
=
o
T
>
= X
Zos
m
8
o . . . a . .
o 5 10 15 200 5 10 15 =0

Days after treatrnent

Fig. 1. Changes in leaf chlorophyll content and total dry
weight of tomato and hot pepper zesdlings az influenced by
photoperiods, 24 h(12 hre light period : 12 hrg darl peried),
& h(3 hrs light period : 3 hre dark period). Vertical bars rep-
resent:atandard errors,
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Fig. 2. Changes in EC, pH of nutrient solution and water
uptales of tomato and hot pepper seedlings as influenced by
photoperiods. 24 h(12 hre light period : 12 hre darle period),
&h(3 hre light period : 3 hre darle period). Bars repersent
standrad error.
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Fig, 3, Changes in nutrient uptals of tomato and hot pep-
per seedlings as influenced by photoperiods.
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Fig. 4. Effect of photoperiod shormeing on the sucroze,
glucoze and  fructose content in leaf of toamto and hot pep-
per seedlings. tomato and hot pepper seedlings, Samples
were harvested at 15 days after treatment. Mean separation
within columns by DMRT, p=0.05.
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