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ABSTRACT
Two locational trials were conducted during 2021/2022 dry season at Makera irrigation farm 
Dutsin-Ma Local Government Area and in Ajiwa, Batagarawa Local Government Area of Katsina 
State. The study was aimed at determining the correlation between growth and yield of cucumber 
(Cucumis sativus L.) to time and rate of NPK (20:10:10) fertilizer application in the Sudan savanna. 
The treatments consisted of factorial combinations of five NPK application times (at Planting (P); 3 
WAP; P+3WAP; P+6WAP and 3WAP+6WAP) and five rates of NPK (20:10:10) fertilizer (0, 30, 60, 

-190 and 120 kg NPK ha ). These were laid out in randomized complete block design (RCBD) and 
replicated three times. The results showed that time of application of NPK (20:10:10) significantly 
increased the growth and yield parameters of cucumber measured on number of leaves, vine length 

2
(cm), stem diameter (mm), leaf area (cm ), number of fruit per plant and per hectare, fruit diameter 
(mm), fruit length (cm), fruit weight per plant (g), fruit weight per plot (kg), and fruit yield per 

-1
hectare (kg ha ). The correlation analysis of the above measure parameters are showed in table 2 
and 3. Based on research findings of the experiments it can be concluded that for optimum cucumber 
yield; fruit yield parameters should be positively correlated with growth parameters. Therefore, it 
can be recommended that for good cucumber production yield and growth parameters has to be 
positively correlated with each other so that farmers within the study area can maximize benefits of 
cucumber production.

Keywords: Cucumis sativus, correlation, growth, yield, rate of NPK fertilizer, Sudan and savanna

INTRODUCTION
Cucumber (Cucumis sativus L.) belongs to the 
family cucurbitaceae and is one of the 
important fruit vegetable crops grown in 
Nigeria. It is grown in commercial quantity in 
Northern Nigeria, eaten largely in different parts 
of the country and enjoyed across different 
ethnic groups (Iyagba and Isirima, 2017). It is 
noted to be the fourth most cultivated vegetable 
worldwide (Wehner, 2007). In Nigeria however, 

its place has not been ranked because of 
underutilization and lack of its knowledge 
(Eifediyi and Remison, 2009). Climatic factors 
are very important factors that affect crop 
production. Each crop has specialized 
environmental  requirements  (such as 
temperature, rainfall, soil type, soil pH, wind 
speed and velocity, etc.) which must be met for 
good growth, development and production. 
Cucumber for instance requires a warm climate 
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with optimum temperature for growth at about 
30°C. The optimum night temperature is 18-21 
°C while the minimum temperature for its 
development is15°C. At temperature less than n 
10°C, growth stops while at 0 °C all plants 
perish. (Khurana et al., 2001)
Cucumber production is fast becoming popular 
in most part of Nigeria probably because of its 
high nutritional and economic value (Nweke et 
al., 2013). In spite of its nutrient content and 
values, cucumber production is still mainly 
done by very few farmers in Nigeria especially 
in urban and peri-urban areas. This is due to lack 
of awareness and agronomic response of the 
crop to a number of factors involved in 
producing good quality marketable fruits sizes 
(Nweke et al., 2013). Cucumber production in 
Southeastern Nigeria is constrained by a lot of 
factors. In the course of reviewing this work, 
five major factors militating against cucumber 
production in Southeastern Nigeria were 
identified as follows: storage problem, high cost 
of improved seed, inadequate capital , 
inadequate enlightenment on climatic factors, 
and limited access to credit. Solutions to 
improve cucumber production in southeastern 
Nigeria include: creating awareness, organizing 
seminars and workshops, avoiding post-harvest 
losses and provision of improved seeds. 
(Okpani et al., 2023)
Cucumber has a very good source of vitamins A, 
C, K, B6; some important minerals such as 
potassium, magnesium and phosphorus. It also 
provides dietary fiber and pantothenic acid 
(Olaniyi et al., 2009). The potential uses of 
cucumber have made the crop to gain popularity 
in Nigeria. It is used for various culinary 
purposes and plays important  role in 
maintaining good health because of its minerals 
and vitamins (Yamaguchi, 2000). It is eaten raw, 
cooked and used as a salad. It has been reported 
that minerals and vitamins present in cucumber 
assists in building up bones, teeth, protects the 
human body and promotes major metabolic 
processes in the body that enhances vitality and 
good health (Iyagba and Isirima, 2017). Despite 

the important of cucumber as a major source of 
minerals and vitamins, the production is still 
low as result of various factors which include 
nutrient/water deficiency (Ayotamuno et al., 
2007). The objective of this research was to 
determine the correlation between yield and 
growth parameters for an increased productivity 
of cucumber in the Sudan savanna.

Materials and Methods 
A two location trials was conducted at the 
Makera irrigation farm in Dutsin-Ma Local 

0Government Area (Latitude 12 27’18” N and 
0

Longitude 7 29’29” E) and at Ajiwa in 
Batagarawa Local Government Area (Latitude 

012  59’0” N and Longitude 7045’0” E) in 
Katsina State. The two experiments were 
conducted during 2021/2022 dry season. The 
treatment consists of factorial combinations of 
five (5) times of fertilizer application at 
(Planting (P); 3 WAP; P +WAP; P+6WAP and 
3WAP+6WAP) and five (5) rates of NPK 
fertilizer (20:10:10) application (0, 30, 60, 90 

-1
and 120kg NPK ha ) This was laid out in 
randomized complete block design (RCBD) and 
replicated three times. Each plot was measured 

22m×3m (6m ) with space of 0.5m between the 
plots and 1m between the replications. The inter 
and intra rows spacing of 50 cm× 50 cm was 

2used. The gross plot measured 2 m × 3 m = (6 m ) 
2

while net plot measured 2.5 m × 2 mm = (5 m ) 
2   and the total research area was 682 m .

Composite soil samples were randomly 
collected using soil auger at the depth of 15-30 

 cm depth for physical and chemical analysis. 
POINSETT cucumber variety was used for the 
experiment. It is an early variety that matures in 
60-65 days. Both experimental sites (Makera 
and Ajiwa fadama) were harrowed and levelled. 
Irrigation basins and water canals were 
constructed. The experimental sites (Makera 
and Ajiwa fadama) were harrowed and levelled. 
Irrigation basins and water canals were 
constructed. Manual weeding using hoe and 
hand pulling was carried out at 3 and 6 weeks 
after sowing (WAS). Appropriate dose of 
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insecticide was used to control the incidence of 
insect pest infestation at growth, flowering and 
fruiting. Samplings on number of leaves per 
plant, plant length (cm), stem girth (mm), leaf 

2area (cm ) and days to 50% flowering were 
obtained at 4, 6, and 8WAP from three tagged 
plants. Harvesting was carried out by hand 
picking the fruits at maturity. Data collected 
from the experiment were subjected to statistical 
analysis of variance (ANOVA) as described by 
Gomez and Gomez (1984) using SAS package 
version 9.0 (SAS institute, 2002). The 
differences among treatment means were 
separated using Duncan’s Multiple Range Test. 
Effects were considered statistically significant 
at 5% level of probability (Duncan, 1955). 

Results and Discussion 
The results of the soil physical and chemical 
properties of the experimental sites (Table 1) 
showed that, the soils were as very low in major 
nutrient elements. Soils were sandy and sandy 
loam at Ajiwa and Makera. The soil was low in 
organic carbon, nitrogen and phosphorous more 
especially at Ajiwa experimental site. This 
implied that cropping the soil without 
application of fertilizer or soil amendment 
would make attaining the maximum yield 
difficult. The pH value (7.80) in Ajiwa was 
slightly alkaline while in Makera slightly acidic 
(6.09). The implication of slightly acidic soil in 
Makera could be because plant nutrients are 
likely to be available for crop uptake. This was 
in conformity with the findings of Odunze et al. 
(2006) in which they noted that pH fell within 
5.5-6.5 are optimun for release of plant nutrients 
or cucumber production. The organic carbon 
rated as low in Ajiwa (1.233 g/kg) and moderate 
at Makera (14.65 g/kg), which means both soils 
need to be incorporated with organic materials 
such as crop residues, or animal manure to 
improve their low organic matter content. The 
soil at Ajiwa was low in total nitrogen (0.09 
g/kg) but moderate in available Phosphorous (P) 
(16.64 g/kg). In Makera however, available P is 
low (4.51 g/kg) and high in total Nitrogen (1.70 

g/kg). Cation exchange capacity of both 
locations were low (4.20 and 4.06) respectively. 
This might be as a result of low amount of  
organic carbon from soils of both locations 
which may have an influence on cation content.  
Similar observations were made by Ibrahim et 
al., 2016, Sharu et al., 2013, and Shehu et al., 
2015.The findings also indicated that both soils 
of the experimental sites were moderate in 
Exchangeable Bases, which means the soils had 
reasonable but not in excess supply of essential 
nutrients like calcium, magnesium, sodium and 
potassium.
The correlation coefficient between yield and 
growth characters of cucumber at Ajiwa and 
Makera during 2021/2022 dry season is 
indicated in Table 2 and 3 respectively. Fruit 
yield per hectare of cucumber was found to 
significantly and positively correlate with 
number of leaves, vine length, stem girth, leaf 
area, days to 50% flowering, number of fruits 
per plant, fruit length, fruit girth, fruit weight per 
plant, fruit weight per plot and number of fruits 
per hectare. The positive and significant 
response might be because, timing and rate of 
application of NPK aligned with the nutrient 
demand of Cucumber, thus balancing both 
vegetative and reproductive growth. This was in 
agreement with the findings of (Tasisa et al., 
2012 and Meseret et al., 2012) in which they 
separately reported that positive and significant 
correlation existed between number of leaves, 
leaf area, average fruit yield, and fruit per plant 
of tomato. Furthermore, it might be because of 
the stimulating effects of nutrients on growth 
characters like leaf area, leaf area index which 
intercept light for better photosynthesis leading 
to production of assimilate from source to sink. 
In other words, assimilates thus produced might 
have been fully translocated to sink resulting in 
a significant response. This result was in 
agreement with the findings of Feng et al. (2019) 
who reported that plants with larger leaf area and 
its index captured sunlight for photosynthesis 
with fuel plant growth and fruit production.
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Table 1: Analysis of physical and chemical characteristicsof the soil at Ajiwa and Makera

experimentalsites during2021/2022 dryseason

LOCATION

Soil Characteristics AJIWA MAKERA

Particle Size Distribution (g)

Sand (g) 900.0 580.0

Silt (g) 20.0 270.4

Clay (g) 80.0 140.6

Textural Class Sand Sandy Loam

Chemical Composition

pH in H2O (1:2.5) 7.80 6.09

Organic Carbon (g kg-1) 1.23 14.65

Total Nitrogen (g kg-1) 0.09 1.70

Available Phosphorous (g kg-1) 16.64 4.51

Exchangeable Bases (Cmol kg-1)

Calcium (Ca) 2.80 2.65

Magnesium (Mg) 0.27 0.46

Potassium (K) 0.17 0.19

Sodium (Na) 0.17 0.26

CEC (Cmol kg-1) 4.20 4.06

Source: Soil Science Laboratory, Ahmadu Bello University, Zaria in the year 2022.
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Conclusion and Recommendation 
Based on research findings of the experiments it 
can be concluded that for optimum cucumber 
yield, application time of NPK (20:10:10) at 

-13WAP at 90kg/ha  is best for growth and yield. 
Therefore, it can be recommended that for good 
cucumber yield, appropriate time of application 
of NPK (20:10:10) fertilizer at 3WAP at 

-1
90kg/ha  is therefore recommended.
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