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Nutrient conductivity effects on sweet pepper plants
grown using a nutrient film technique
1. Yield and fruit quality
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Abstract Sweet pepper {Capsicum annuum L.)
plants were grown using Nutrient Film Technique
(NFT) system with a nutrient solution of electrical
conductivity (EC) 2 mS cm"1. Higher conductivity
levels of 4, 6, 8, and 10 mS cm ' were achieved by
adding concentrated KC1 solution to the basic nutri-
ent solution. Higher ionic strength of the nutrient
solution resulted in smaller sized fruit, reduced fruit
dry weights, and decreased vegetative growth in
terms of lower leaf area and specific leaf area (SLA).
It also encouraged accumulation of more assimilates
in shoots than fruits, decreased plant water consump-
tion, leaf \y, and fruit firmness. It increased leaf sto-
matal resistance, fruit dry matter content, fruit
respiration and ethylene production, and advanced
fruit colour change.
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INTRODUCTION

Water deficits affect plant growth and development
through a reduction in leaf water potential (Awang
et al. 1993a), and by reducing photosynthesis (Xu
et al. 1994) because of the closure of stomata
(Longuenesse & Leonardi 1994). Plant water uptake
can be limited by high electrical conductivity (EC)
of the nutrient solution (Ehert & Ho 1986a) as a
result of an increase in osmotic potential of the so-
lution and to specific ion effects (Sanchez &
Silvertooth 1996) especially when evapotrans-
piration is high (Awang et al. 1993a), thus reducing
plant growth. This osmotic stress, because of high
EC, results in reduced yield and improvement in fruit
quality of tomatoes in terms of increased dry matter
(DM) content, titratable acidity, and sugar concen-
tration (Adams 1991). Although high EC reduced
total fresh and dry weights of tomato fruit and shoot
it did not affect DM partitioning (Ehert & Ho 1986b).
In cucumber plants high EC affected both the yield
and DM partitioning in favour of the shoots (Ho &
Adams 1994).

Few reports are available on the effects of EC on
the growth and development of greenhouse-grown
sweet pepper {Capsicum annuum L.) and they are
contradictory. Thus Kreij (1989) reported little effect
of EC (1.4-6.0 mS cm"1) on the yields of 'Bruisma
Wonder' sweet pepper, whereas Uffelen & Bakker
(1989) obtained yield reductions with an increase in
EC levels over a similar range with 'Delphin'. The
present research examined the effects of EC on the
growth of sweet pepper plants and assimilate
distribution and on fruit quality and physiological
attributes of fruit maturity.
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MATERIALS AND METHODS

Plant production and nutrient solution
management
Seed of 'Domino' sweet pepper was sown on 22
September 1994, pricked into 100 mm plastic pots
at cotyledon expansion stage on 22 October, and at
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the 9-11 leaf stage seedlings were selected for uni-
formity and transferred to nutrient film technique
(NFT) channels which were 5 m long and held nine
plants. The greenhouse was heated when the tem-
perature fell below 15°C and ventilated when the
temperature rose above 25°C.

The basic nutrient solution was made up of equal
amounts of solutions A and B (Cooper 1979) which
were added to the tanks to adjust the EC of the
solution to 2 mS cm1 . The nutrient solutions were
circulated through the channels at a flow rate of c. 3
litres min~'. The nutrients were supplied from and
drained into a 100-litre tank connected to three
channels. All tanks were emptied and replaced with
new solutions, appropriate to the treatment at 14-day
intervals to avoid a drift in the concentration of the
elements in the solution. The pH was adjusted daily
to 6.5 with either phosphoric acid (H3PO4) or
potassium hydroxide (KOH).

The tanks were topped up with water and the EC
adjusted appropriate to each of the treatments by the
addition of nutrients on a daily basis.

EC treatments
There were five treatments namely: (1) EC 2 mS
cm1 ; (2) EC 4 mS cm-'; (3) EC 6 mS cm1 ; (4) EC
8 mS cm-'; and (5) EC 10 mS cm"1. The 2 mS cnr1

treatment was the NFT solution alone with the other
four treatments obtained by the addition of KC1
solution to the basic nutrient solution (Cornish 1992).

The treatments were applied from a week after the
seedlings were placed in the NFT channels.

Data collection
Plant growth
The partitioning of DM within the plants was deter-
mined at the final harvest. Two plants per treatment
per replicate were divided into leaves, stem, root, and
fruit. Leaf area was measured with a leaf area meter
and the plant samples were oven dried to determine
their dry weights. From these measurements, leaf
area ratio (LAR), leaf weight ratio (LWR), and spe-
cific leaf area (SLA), were calculated (Hunt 1982)
using the relationships: LAR=LA/W, LWR=WL/W,
and SLA=LA/WL where: LA = leaf area (cm2), W
= total plant dry weight (g), WL = leaf dry weight
(g), WF = fruit dry weight (g), and WT = dry weight
of above ground plant parts except fruit (g).

Stomatal resistance of the abaxial (lower) surface
of the leaves was measured with a diffusion
porometer between 1100 and 1300 h on 12 occasions
between (18 November 1994and21 January 1995),
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Fig. 1 A, Dry matter partitioning; B, biomass yield; and
C, fruit fresh weight of sweet pepper (Capsicum annuum)
plants as affected by electrical conductivity levels. Each
datum point is an average of 18 plants.

whereas leaf water potential (v|/) on a sunlit mature
leaf was made only once (on 21 January 1995) using
a Scholander pressure bomb.


