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Abstract

An experiment was conducted at the Research and Demonstration farm of Enugu State
Polytechnic, Iwollo to study the influence of apical clipping on growth and yield of
cucumber (Cucumis sativus L.) grown under high tunnel. Completely randomized
design (CRD) with three replications was used for the experiment. Pointsett-76

cucumber variety was planted and clipped at the apical bud at a certain stage. The Koy ordls
treatments were; apical clipping at 2 weeks after sowing (AC2WAS); apical clipping at Apical clipping
3 weeks after sowing (AC3WAS); and apical clipping at 4 weeks after sowing Apical bud

Cucumis sativus
Growth parameters
Yield characteristics

(AC4WAS). The control treatment was left non-clipped. Growth and yield parameters
were evaluated. Data collected on growth and yield parameters were analysed using
analysis of variance (ANOVA) for completely randomized design. The treatment
means with significant difference were compared using least significant difference
(LSD) at 0.05 probability level. The results showed that there was significant (p<0.05)
difference among the treatments with regard to vine length, number of branches per
plant, number of leaves per plant, number of fruits per plant, weight of a fresh fruit,
and weight of fresh fruit per plant. All the apical clipped plants performed better than
the non-clipped plants with clipping at 3 weeks after sowing showing superior
performance. It can be concluded that apical clipping has a positive influence on
growth and yield of cucumber crop. Base on the findings, apical clipping at 3 weeks
after sowing could be recommended for improved high tunnel production of cucumber.

Introduction

Cucumbers are cylindrical fruits, elongated with tapered
ends, used as culinary vegetables, scientifically known as
Cucumis sativus L. and belong to the same botanical
family as melons (watermelon and cantaloupe) and
squashes (summer squash, winter squash, zucchini and
pumpkin). Cucumber is one of the monoecious annual

crops in the Cucurbitaceae family that has been
cultivated by man for over 3,000 years (Adetula and
Denton, 2003; Okonmah, 2011). It originated in India,
spread westward and became popular throughout the
Egyptain and the Greek-Roman Empire (Renner et al.,
2007). It is an important vegetable crop grown in the
temperate and tropical zones of the world. With respect
to economic importance, it ranks fourth after tomatoes,
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cabbage and onion in Asia (Eifediyi and Remison, 2011),
and second after tomato in Western Europe (Phu, 1997).
Soft and succulent, the vegetable crop is cherished by
man and eaten in salads or sliced into stew in tropical
regions. Its juice is often recommended as source of
silicon to improve the health and complexion of the skin
(Duke, 1997). Cucumber is a very good source of
vitamins A, C, K, B6, potassium, pantothenic acid,
magnesium, phosphorus, copper, manganese, fibre, and
antioxidants (Vimala et al., 1999). It helps in healing
diseases of wurinary bladder and kidney; digestive
problems like heartburn, acidity, gastritis and ulcer
(Garcia-Closas et al., 2004). The ascorbic acid and
caffeic acid contained in cucumber help to reduce skin
irritation and swelling (Okonmah, 2011).

Cucumber can be grown in greenhouses or outdoors in
the garden or in the field. It requires a stable warm
temperature for good yield (Cobeil and Gosselin, 1990).
One of the problems associated with cucumber
production in southeastern Nigeria is high disease
infestation associated to high rainfall and high humid
conditions in the zone. High tunnel is a greenhouse- like
structure whereby plants are grown utilizing the soil
(Wells and Loy, 1993). According to Lewis (2014), high
tunnels are low-cost season-extension technology used
for producing a diversity of horticulture crops including
vegetables, fruits, herbs and flowers. Specifically, high
tunnels are passively vented, solar greenhouses covered
with 1-2 layers of greenhouse plastic. It is considered to
be a less expensive alternative to a true greenhouse and
yet can provide some control of environmental factors
that affect plant growth and yield. Such control is due to
protection against wind, rain, weeds and some insects
and diseases. Apical clipping has been reported by many
researchers to improve growth and yield of various
crops. Apical clipping is the removal of top shoot (apical
meristem) of a plant to induce lateral branches (Khan et
al., 1993; Kokilavani et al., 2007). It is the same with
nipping, pinching, or topping. Auxins from the shoot
apex are believed to inhibit the growth of lateral buds
through the method called direct inhibition hypothesis
(Campbell et al., 2008). When the apical bud is removed,
the apical dominance of auxin is removed thereby
removing the inhibitory effect on cytokinin which thus,
initiates lateral buds into branches (Campbell et al.,
2008; Adinde et al., 2016). Apical clipping has been
reported to increase lateral branches (Cline, 1994,
Adinde et al., 2016), increase number of fruits and yield
(Adinde et al., 2016); and produce desirable fruit size
(Khan et al., 1993; Singh and Diwakar, 1995). Chaube
and Pundhir (2005) reported that chickpea nipping after

45 days of sowing increased yield as well as controlled
disease severity. Adinde et al. (2016) reported that
nipping significantly improved growth and yield of green
pepper with nipping at 2 weeks after transplanting
having superior values. The objective of this study was
to determine the influence of apical clipping on growth
and yield of cucumber grown under high tunnel in
Iwollo, southeastern Nigeria.

Materials and methods
The study area

The study was carried out under high tunnel at the
Research and Demonstration Farm of Enugu State
Polytechnic, Iwollo in February, 2016. The study area is
located in southeast agro-ecological zone of Nigeria with
geographical co-ordinate of N6° 27' 0", E7°17' 0"
(Maplandia, 2016). The rainfall pattern is bimodal;
between April-June and September- November with
short spell in August (Uguru, 2011).

High tunnel construction

A high tunnel of 7m high, 5 m wide and 9 m long was
constructed using bamboo sticks. The high tunnel was
covered with a polyethylene film suitable for
greenhouses.

Soil sampling

Composite soil sample was taken from the soil used for
the experiment and analysed for physical and chemical
properties using the procedure described by Okalebo
et al. (2006).

Experimental design and treatments

The experiment was laid out in Completely Randomized
Design (CRD) comprising four treatments with four
replications. The treatments evaluated were:

Apical clipping at 2 weeks after sowing (AC2WAS)
Apical clipping at 3 weeks after sowing (AC3WAS)
Apical clipping at 4 weeks after sowing (AC4WAS)
No clipping (NC) (Control)

Procedure
The experiment was carried out in a high tunnel under

closed production system. Cucumber seeds -cultivar
Pointsett-76 was planted in a single row at the rate of 2
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seeds per hill and 2cm depth using a spacing of 0.5m
(50cm) between hills. The seeds were sown inside
wooden boxes of 25¢cm high, 150cm long and 50cm wide
filled with top soil. Each box contained four stands.
Four boxes were used to replicate each treatment. Poultry
droppings at the rate of 15 tons ha™ was incorporated
into the soil and watered one week before sowing to
allow for mineralization. The seedlings were thinned
down to one stand per hill before 3 true leaf stage. The
plants were watered as required using watering can.
Weeding was done manually by hand picking. Pest was
controlled using  Attackee insecticide (Lamda
cyhalothrin) and fungal disease was controlled using
Redforce fungicide (Metalaxyl-M 6% + Copper (I) oxide
60% WP). Apical clipping was done on the plants by
removing the apical bud of the plants.

Data collection

Data were collected on growth and yield parameters
from 2 sample plants for each replication. Data on vine
length, number of leaves per plant, and number of
branches per plant were collected six weeks after
planting. Data on number of fresh fruits per plant,
weight of a fresh fruit and fresh fruit weight per plant
were collected upon harvesting from 7weeks after
planting.

Number of branches per plant
Number of branches per plant was determined by direct

counting of all the branches on the sample plants and
dividing by number of the sample plants.

Total no. of branches on the sample plants

No. of branches per plant =
No. of sample plants

Vine length (cm)

Vine length was measured using measuring tape starting
from the base to the tip of the plant.

Number of leaves per plant
Number of leaves per plant was determined by direct
counting of all the leaves on the sample plants and

dividing by number of the sample plants.

Total no. of leaves on the sample plants
No. of sample plants

No. of leaves per plant =

Number of fresh fruit per plant

Number of fresh fruit per plant was determined by
counting the number of all harvested fresh fruits from the
sample plants and dividing by the number of sample
plants.

Total no. of fruits harvested from the sample plants

No. of fruits per plant = No. of sample plants

Weight of a fresh fruit (g)

Weight of a fresh fruit was calculated by dividing the
total weight of the harvested fresh fruits by the total
number of fresh fruits.

Total wt. of fresh fruits weighed
Total no. of fresh fruits weighed

Wit. of a fresh fruit (g)=

Fresh fruit weight per plant (kg)

Fresh fruit weight per plant was determined by
multiplying the weight of a fresh fruit by the number of
fresh fruit per plant. Thus,

Fresh fruit weight per plant (kg) = weight of a fresh fruit
(kg) x number of fresh fruit per plant

Statistical analysis

All the data collected was subjected to statistical analysis
of variance (ANOVA) for completely randomized design
(CRD) to test for significance of treatment effects using
Genstat Release 10.3DE software (GenStat, 2011).
Treatment means were separated using least significant
difference (LSD) at 0.05 probability level.

Results
Pre-planting soil properties

Pre-planting soil properties were presented in Table 1.
The result showed that the soil belonged to sandy loam
textural class. The pH of 5.6 of the soil was within the
range favourable for vegetable cropping (Tindal, 1983).

Vegetative Growth of Cucumber (Cucumis sativus) as
influenced by apical clipping

Results of the analysis of variance as shown in Table 2
showed that apical clipping significantly (p<0.05)
influenced vine length, number of branches per plant and
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number of leaves per plant. Vine length showed
significant variation (p<0.05) among the treatments. The
highest vine length of 121.2cm was obtained in control
(NC) and the least (60.5cm) in apical clipping at 2 weeks
after sowing (AC2WAS). Consequently, all the clipping
treatments induced significantly (p<0.05) higher number
of branches per plant compared to control (NC). The
highest number of branches (7.45) was obtained in apical
clipping at 3 weeks after sowing (AC3WAS) while the
least (4.25) was obtained in control (NC). The mean
number of branches (6.25) obtained in plants clipped at 2
weeks after sowing was statistically at par with 5.75
branches obtained in plants clipped at 4 weeks after
sowing (AC4WAS). Similarly, number of leaves per
plant was significantly higher in apical clipping
treatments compared to control and followed the same
trend with number of branches per plant. The highest
number of leaves (60) was obtained in apical clipping at
3 weeks after sowing (AC3WAS) while the least (39.75)
was obtained in control (NC). The mean number of
leaves (54) obtained in plants clipped at 2 weeks after

sowing (AC2WAS) was statistically at par with 49.5
leaves obtained in plants clipped at 4 weeks after sowing
(ACAWAS).

Table 1. Properties of the soil used for the experiment.

Soil properties Values
Physical properties (%0)

Clay 20.82
Sand 62.50
Silt 16.68
Textural class Sandy loam
Chemical properties

Phosphorus (ppm) 18.57
Organic carbon (g kg™) 2.20
Soil pH (H,0) / (KCI) 5.6/5.1
Nitrogen (g kg™) 0.024
Exchangeable cations (meq/100g soil)

Potassium 0.36
Magnesium 2.62
Calcium 2.78
Sodium 2.84

Table 2. Growth parameters of cucumber (Cucumis sativus) as influenced by apical clipping.

Treatments Vine length (cm) No. of branches per plant No. of leaves per plant
AC2WAS 60.5 6.25 54.0°

AC3WAS 82.2° 7.45° 60.0%

ACAWAS 102.5 5.75° 49.5°

NC (control) 121.2¢ 4.25° 39.75°

LSDg 05 9.96 0.781 4.785

S.E. 6.46 0.507 3.106

CV (%) 7.1 8.6 6.1

AC =Apical Clipping; WAS = Weeks After Sowing; NC = No clipping; LSD = Least significant difference; S. E. = Standard
error; CV = Coefficient of variation. Mean values within the same column with the same letter are not significantly different

(p>0.05).

Table 3. Yield parameters of cucumber (Cucumis sativus) as influenced by apical clipping.

Treatments Number of fruit per plant

Weight of a fresh fruit (g) PR WAL BBl

plant (kg)

AC2WAS 5.1° 226.8 1.156°
AC3WAS 5.575° 247.7 1.377°
ACAWAS 4.175° 245.1 1.021°
NC (control) 2.575° 261.9 0.633°
LSDg o5 0.5379 NS 0.1505
S.E. 0.3491 19.11 0.0977
CV (%) 8.0 7.8 9.3

AC =Apical Clipping; WAS = Weeks After Sowing; NC = No clipping; LSD = Least significant difference; NS= Non
significant; S. E. = Standard error; CV = Coefficient of variation. Mean values within the same column with the same letter are

not significantly different (p>0.05).

Yield of cucumber (Cucumis sativus) as influenced by
apical clipping

Results of the analysis of variance as shown in Table 3
showed that apical clipping significantly (p<0.05)

influenced number of fresh fruit per plant and fresh fruit
weight per plant. There was no significant difference
(p>0.05) in weight of a fresh fruit among the treatments.
All the clipping treatments induced higher number of
fresh fruit per plant and fresh fruit weight per plant
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compared to control (NC). The highest mean number of
fresh fruit (5.575) obtained in AC3WAS was statistically
at par with 5.1 fresh fruits obtained in AC2WAS.
Similarly, highest fresh fruit weight (1.377kg per plant)
was obtained in AC3WAS and the least (0.633kg per
plant) in control (NC). Fresh fruit weight obtained in
AC2WAS (1.156kg per plant) was statistically at par
with the value obtained in AC4AWAS (1.021kg per plant).

Discussion

The findings as presented in Table 2 and Table 3 showed
that growth and yield parameters of cucumber grown
under high tunnel were influenced by apical clipping.
The results showed significant (p<0.05) variations in
growth and yield of cucumber among the treatments. The
vine length as shown in Table 2 increased significantly
with increase in weeks after sowing before clipping and
highest at non clipped plants. This could be attributed to
the longer activity of IAA (indole acetic acid) — growth
hormone at the apical bud before it was removed through
apical clipping. The reduced vine length obtained in
apical clipped plants as compared to the non-clipped
plants could be attributed to the removal of the growth
hormone (Indole Acetic Acid) at the apical bud through
clipping which probably reduced the apical dominance of
auxin. Similar results were obtained by Korla and Sani
(2003) on fenugreek; Adinde et al. (2016) on green
pepper. Apical clipping also, significantly (p<0.05)
influenced the number of branches per plant and number
of leaves per plant as shown in Table 2. This conforms to
the findings of Korla and Sani (2003) on fenugreek,
Venkadachalam (2003) on sesame, and Adinde et al.
(2016) on green pepper.

The significant increase in the number of branches
obtained in clipped plants could be attributed to the
removal of the apical bud which reduced apical
dominance of auxin and initiated formation of lateral
buds and subsequently lateral branches. When the apical
bud is removed, the apical dominance of auxin is
removed thereby removing the inhibitory effect on
cytokinin which thus, initiates lateral buds into branches
(Campbell et al., 2008; Adinde et al., 2016). Moreover,
the utilization of photosynthates in apical clipped crops
for the production of lateral branches was probably
higher and might also have contributed to the increase in
number of branches per plant on clipped plants over
control. Number of leaves per plant followed the same
trend with number of branches per plant. The higher
number of leaves obtained in clipped plants could be due
to more number of branches. This result is in accordance

with the work of Imayavaramban et al. (2004), and
Kokilavani et al. (2007) on sesame and Adinde et al.
(2016) on green pepper.

Apical clipping at 3 weeks after sowing showed superior
value over other clipping treatments. At 2 weeks after
sowing, the cucumber stands probably were not fully
established and possibly experienced shock as a result of
clipping. Flower initiation in pointsett-76 cucumber
variety starts from 5 weeks after sowing and marks the
beginning of reproductive phase of the crop. Plants
clipped at 4 weeks after sowing probably were close to
the reproductive phase and probably did not have enough
time to manifest the effect of clipping on vegetative
growth as much as those clipped at 3 weeks after sowing.
This possibly explained the superior vegetative growth
obtained in clipping at 3 weeks after sowing over
clipping at 4 weeks after sowing. The findings of Chaube
and Pundhir (2005); and Adinde et al. (2016) lend
support to this result. Apical clipping significantly
(p<0.05) influenced number of fresh fruit per plant and
fresh fruit weight per plant as presented in Table 3. All
the clipped plants performed better than the control. The
improved yield obtained in clipped plants could be due to
induction of more number of lateral branches and leaves.
The apical clipping might have efficiently altered the
crop architecture, which in turn increased the lateral
branches and leaves that led to greater chance for
development of source and sink features in cucumber.
More branches probably induced more leaves and more
flower buds. High number of flower buds increases the
chances of more fruits being produced by plants. High
number of leaves is an indication of high photosynthate.
Superior yield obtained in 3 weeks after sowing over
other apical clipping treatments and control could be
attributed to induction of superior branches and leaves.
The beneficial impacts of clipping on yield attributes of
crops were reported by Cobeil and Gosselin (1990) on
cucumber, Khan et al.(1993) on rapeseed, Singh and
Diwakar (1995), Chaube and Pundhir (2005), Baloch
and Zubir (2013) on chickpea; Imayavaramban et al.
(2004) and Kokilavani et al. (2007) on sesame; and
Adinde et al. (2016) on green pepper.

Conclusion

The results of the study showed that apical clipped plants
performed better than the non-clipped plants in terms of
number of branches, number of leaves and yield with
plants clipped at 3 weeks after sowing having superior
performances. It could be concluded that apical clipping
positively influenced growth and yield of cucumber.
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Apical clipping at 3 weeks after sowing could therefore
be recommended for improved high tunnel production of
cucumber in Iwollo, south-eastern Nigeria.
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