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Abstract.

Experiments were conducted to estimate optimal potassium strength in the nutrient solution for

‘Nokgwang’ and ‘Kwari’ green pepper seedlings cultured in small plug-cell trays. Plant height, stem diam-
eter, and leaf area increased with increasing K concentration, with greater effect on ‘Kwari’ than ‘Nokg-
wang’. Total dry weight increased by increasing potassium strength. ‘Kwari’ had heavier dry weight than
‘Nokgwang’. Chlorophyll content differed by cultivars and potassium strength. The highest chlorophyll con-
tent was obtained at 2.0 strength potassium in ‘Nokgwang’, but not in ‘Kwari’. Net photosynthesis was
greater in plants fertilized with 1.5 strength potassium for ‘Nokgwang’ and 2.0 strength potassium for

‘Kwari’ than the other treatments.
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Introduction

Vegetable seedlings cultured for transplanting in small-
size plug cells require careful management (Daufault and
Waters, 1985) due to the volume limitations of the cell
and the high seedling densities within the tray. Essential
nutrient elements within the plug cell are frequently
insufficient to sustain plant growth for an extended
period. A proposed fertilization scheme (Widers, 1989)
for culture of pepper seedlings involves application of
moderately low concentration nutrient solutions. Potas-
sium is normally the major role element for the mainte-
nance of turgor, stomatal control and regulation of plant
water content (Hsiao and Liuchli, 1986). As well as this
biophysical role, K fulfils biochemical functions in the
cytoplasm for the activation numerous enzymes (Wyn
Jones and Pollard, 1983). Leigh et al. (1999) proposed
that the onset of growth reductions due to decreased K
supply, and hence critical K concentrations, corresponded
to the onset of decline in cytoplasmic K concentrations
and disruption of biochemical functions.

The objective of this study was to determine the influ-
ence of potassinm fertilization in small plug-cell on the
seedling growth and photosynthetic rate of green pep-

pers.
Materials and Methods

Field experiments were conducted at the Miryang
National University Horticulture Research field in Miry-
ang. In all experiments, seeds of ‘Nokgwang’ and
‘Kwari’ green pepper were sown in 32-cell plug trays
containing a peat-based TK, medium on 4 April, 1997.
Plants were grown in a glasshouse under natural condi-
tions. Potassium was applied at 0, 0.5, 1.0, 1.5, and 2.0
strength of Yamajaki's solution. The experimental design
in the field trial was 2x4 factorial in a randomized com-
plete block with three replications. The factors included
cultivars and potassium concentrations.

For growth analysis, plants were excavated at 15 days
intervals during seedling growth after bedding. Fresh tis-
sue was rinsed in tap water and dried at 70°C in a forced-
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air oven for 2 days. Individual plant shoot, leaf, and root
dry weight were measured.

The Minolta SPAD 502 meters was used to obtain
chlorophyll content on the third leaf from the top of
plant.

Net photosynthesis, transpiration, and stomatal con-
ductance were obtained using a portable photosynthesis
system (Model 6400, LI-COR, Lincoln, Nebraska,
USA). Mean relative humidity, temperature, and CO,
concentration in leaf chamber during measurements were
65+7%, 28+2°C, and 36028 mg-L™, respectively. Three
plants per treatment were randomly selected on 60 days
after bedding. Data analysis for mean comparisons was
made using Duncan's multiple range test at p=0.05 and
0.01.

Results and Discussion

The plant height and stem diameter of ‘Nokgwang’
and ‘Kwari’ increased with increasing K concentration
(Table 1). These effects were also reflected in a dry
weight of shoots. Potassium efficiency ratio declined
with increasing K concentration, which indicates decline
in the internal utilization of K to produce dry mass.

The response curves of leaf area were significantly dif-
ferent for ‘Nokgwang’ and ‘Kwari’ cultivars (Fig. 1).
Mean leaf area were 9.4, 23.1, 36.7, 38.8, and 46.4 cm?
for plants fertilized with 0, 0.5, 1.0, 1.5, and 2.0 strength
potassium for ‘Nokgwang’, and 19.1, 39.0, 57.2, 59.0,

Table 1. Effect of K strength in nutrient solution on plant
height, stem diameter, and leaf weight of pepper grown in
plug system.

. Strength of PI.a nt _Stem L?af
Cultivar potassium height  diameter  weight
(cm) (cm) (8
0.0 7487 025e 0.436 ¢
0.5 13.32d 032bc  1.026d
Nokgwang 1.0 20.10b  035ab  149%4c
1.5 2234a 036a 1.616 ¢
20 19.88b 035a 1.918b
0.0 9.62e¢ 0246e 0.592e¢
0.5 1636¢c 0.286d 1.090d
Kwari 1.0 20.56b  0.310cd 1.574c¢
1.5 19.18b  0314c  1.680c
2.0 2374a 0344ab 2.174a

“Mean seperation within columns by DMRT at 5% level.
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Fig. 1. Effect of potassium strength in nutrient solution on
leaf area of green pepper (cv. ‘Nokgwang” and ‘Kwari’) in
plug system. Mean separation within treatments by DMRT
at 5% level.
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Fig. 2. Effect of potassium strength in nutrient solution on
plant dry weight of green pepper (cv. ‘Nokgwang’ and
‘Kwari’) in plug system. Mean separation within treat-
ments by DMRT at 5% level.

and 78.6 cm? for plants fertilized with 0, 0.5, 1.0, 1.5, and
2.0 strength potassium for ‘Kwari’, respectively. Total
dry weight increased by increasing potassium strength
(Fig. 2).

The leaf area was an important factors for photosyn-
thesis. The absorption of light through leaf is determined
by not only pigment concentration but also leaf size, leaf
surface reflectivity, light scattering, and pigment distri-
bution in leaf. Chlorophyll content was an important fac-
tor for increasing photosynthetic rate. Fig. 3 shows the
effect of potassium strength in nutrient solution on chlo-
rophyll content. Chlorophyll content differed in
response to cultivars and potassium strength. The high-
est concentration of potassium gave the higst chlorophyll

content in ‘Nokgwang’, but not in ‘Kwari’. Chloroplast
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Fig. 3. Effect of potassium strength in the nutrient solution

on chlorophyll content (SPAD value) of green pepper (cv.
‘Nokgwang’ and ‘Kwari’) in plug system.

number in mesophyll cells was influenced by mineral
nutrition (Porokhnevich, 1972; Weiland, et al., 1975).
From these results, we thought that potassium is related
with chlorophyll content.

Net photosynthesis was higher for plants fertilized
with 1.5 strength K for ‘Nokgwang’ and 2.0 strength K
for ‘Kwari’. In contrast, higher concentrations of potas-
sium reduced photosynthesis in ‘Nokgwang’, but not in
‘Kwari’. Pepper seedlings obtained with 1.0 and 1.5
strength K produced higher rates of stomatal conductance
and tanspiration for ‘Nokgwang’. But with ‘Kwart’
increasing concentration of potassium up to 2.0’ sfrength
K resulted in increasing stomatal conductance and tran-
spiration rate.

The effects of nitrogen on photosynthesis during leaf
ontogency were greater than those of phosphorus or
potassium (Osman, et al., 1977). Trifoliate leaves of
potassium-stressed soybean seedlings fixed 38% less
CO, than did control leaves (Wells et al., 1979). Fully
developed mature bean leaves were much less sensitive
to potassium deficiency than were growing. leaves
(Ozbun, et al., 1965). Potassium is involved in transfer
process in chloroplasts and play a structural role in the
photosynthetic apparatus. Elevated K fertilization during
bedding plant production may reduce irrigation demand
and moisture stress during marketing and landscape
establishment. Lindhauser (1985) indicated increasing K
fertilizer concentration reduced transpirational water loss
and decreased the influence of moisture stress on gas
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Fig. 4. Effect of potassium strength in the nutrient solution
on photosynthetic rate, stomatal conductance and transpira-
tion rate of green pepper (cv. ‘Nokgwang’ and ‘Kwari’) in
plug system.

exchange for sunflower. Considering all factors in pep-
per seedling and photosynthesis, these results suggest
that increasing K fertilizer concentrations may improve
the tolerance of pepper to moisture stress by reducing
transpirational water loss and allowing photosynthesis.
Therefore, we assumed that higher potassium fertilizer
increased total dry weight.
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