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ABSTRACT

This study is undertaken to investigate the effect of nitrogen and spacing on
yield and yield attributes of watermelon (Citrullus lanatus) (Thumb Menst).
Field experiments were conducted during 2011 wet season at Abubakar Tafawa
Balewa University, Bauchi and Bauchi Sate Agricultural Development project,
Teaching and Research farms, Bauchi. The treatments used consisted of four
levels of nitrogen (0, 25, 50 and 75kg N ha't) and three plant spacings (1.0x1.0m,
1.5.m x 1.5m and 2.0m x 2.0m). The treatments were factorially combined and
arranged in a randomized complete block design. Results indicate that nitrogen
significantly increased number of flowers per plant, number of fruits per plant,
total fruit yield per hectare and marketable fruit yield per hectare. Days to 50%
flowering were also attained earlier with application of nitrogen. Spacing
however had no significant effect on yield and other yield characters observed.
Result indicate among many other s that existence of significant interaction effect
between nitrogen and spacing on fruit number per plant at Bauchi State
Agricultural Development Project (BSADP) experimental site. A combination of
50kg N ha? and 1.5m x1.5m spacing provided best yield in the study area.
Keywords: Watermelon, Nitrogen, Spacing, Yield and Yield Attributes

INTRODUCTION
Watermelon (Citrulluslanatus) (Thumb Menst) belongsto thefamily cucubitacea. The
production of watermel on coversall mgjor regionsof theworld (tropicsand subtropics).
Itisconsidered animportant crop in China, Egypt, India, Americaand Southern Europe.
Itleadsthe productionfiguresof dl cucubitsintermsof tonnage (69,318,000) and hectarage
(3.2 million hectares) (FAO, 2005). Research dealing with watermel on productionin
Nigeriaisuncertain, what isobvioushowever, isthat thecropismainly grownin derived
savannah and savannah areas (Norman, 1992) with little cultivationin forest zone. Itis
however presently gaining popularity and isabundantly grown inthenorthern partsof the
country (Bauchi, Borno, Kaduna, Kano, and Jos) whereitisavailablein most timesof the
year. Different fertilizer level sareadopted among thel oca farmerswith thehopeof increasing
theyield potential of the crop. Thisresult not only to acutevariationinyieldsbut also
variationincrop quaity and storability. In addition, thehigh costsof nitrogenousfertilizer in
the country are enough clear indicationsfor research needs. Thereisthereforean urgent
need to identify themost economic dose of nitrogen fertilizer to beapplied towatermelon
inthestudy area. Smilarly, varying spacingsare being adopted by different growerswhich
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are practiced mostly based on farmers’ instinct (personal judgment/views) and land
availability. Theselead to acutevariationinyield. Theright spacing therefore needsto be
identified in order toincreasetheyield potential of the crop. Inlinewith theabove, this
work thereforeaimsat investigating the effect of nitrogen and plant spacingsonyield and
yield attributes of watermelonin Bauchi State.

MATERIALSAND METHOD

A fiedd experiment wasconducted at two locations (multi location) during theraining season
of theyear 2011 at Abubakar TafawaBalewaUniversity Bauchi (ATBU) and Bauchi
SateAgricultural Development Project (BSADP) Training and Research Farms, Bauchi.
Thesitesare both approximately located at 10° 19'N 9° 47*E and 609m above sealevel
inthe Northern Guinea Savannah zone of Nigeria(Anonymous, 1983). Prior totheset up
of theexperiment, soil samplesweretaken randomly from both sites of the experimental
plotsafter ploughing at the depth of 0-15 and 15-50cm using atubular auger. The samples
were analyzed for composite and physico-chemical propertiesas described by Black
(1965). Sugar baby whichisres stant to anthracnose and sunburn wasused asatest crop
variety. It isthe most popular variety among the watermel on producers of the Nigerian
Savannah (Ibrahim, Mahmud, Tanimu and Babgji, 1997).

Thetreatmentstested werein factorial combination of four levelsof nitrogen (O,
25, 50 and 75kg Nha?) and three plant spacings (1.0mx 1.0m, 1.5mx 1.5mand 2.0m x
2.0m) (4x3). The treatments were arranged in a randomized compl ete block design
(RCBD) and replicated threetimes. Plot sizewas 6.0m x 6.0m (36n7?) in dimension and
separated by 2.0m spaces between them. Raised bedswere used to facilitate drainage.
Other cultural practiceswere adequately performed asat when necessary. Thenumber of
flowersper plant was determined by counting thefull opened and closed flowersthat had
colour and were conspicuous. The mean number of flowers from the tagged plants
representsthe plot means. Daysto 50 percent flowering was determined by counting the
daysstarting from the day of sowing to the dayswhen haf of the plantsin each plot had
flowered.

Harvested fruitsfrom thetagged plantswereweighted and the mean weight of the
sampled plantswasused asyield per plant. The number of fruits produced by thetagged
plantswas counted and the mean number of the sampled plantswas used as number of
fruits per plant. Fruit yield per hectare was determined by converting thetotal weights
obtained from the net plotsin kilogram (kg) to tones per hectare. Data collected were
subjected to analysisof varianceto determinethe significant effect of thetreatment as
described by Sneedecor and Cochran (1967). Thedifferencesamong thetreatment means
werethen compared using least Sgnificant difference (LSD).

RESULTSAND DISCUSSION

Effect of Nitrogen Application: Theeffect of nitrogen application on number of flowers
wasfound to be highly significant (table 1). The mean number of flowers produced by
50kg N ha' trestment did not significantly differ with that of 75kg N ha. Similarly, there
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wasno statistically significant difference between the mean number of flowers obtained
fromthe control plotsand those treated with 25kg Nha. Nitrogen also had significant
effect on daysto 50% flowering. The control and 75kg Nha* trestments had the highest
and least number of daysto attain 50% flowering respectively (table 1). Smilarly, Nitrogen
had significant effect on number of fruitsper plant (table 2). The highest and theleast mean
number of fruitswere obtained with 50kg Nha! and Okg Nha! applicationsrespectively.
Inadditioninteraction effect between nitrogen and spacing on fruit number per plant was
datisticaly significant (table 2). Theeffect of nitrogen ontotal fruit yield per hectarewas
datisticaly sgnificant (table2). However, at ATBU stetherewasno significant difference
between the mean fruit yield of 50kg Nha? treatment and 75kg Nha'. The effect of
Nitrogen on marketableyield was a so significant (table 2). The highest and the lowest
marketableyiel dswere obtained from 75kg N ha and the control treatmentsrespectively.

Effect of Spacing: Spacing had no significant effect on number of flowers produced
(table 1). Similarly, it had no significant effect on daysto 50% flowering (table 1). The
effectsof spacing on number of fruitsper stand, total fruit yield per hectarewerea so not
sgnificant (table2).

I nteraction Effect: Significant interaction effect was observed between nitrogen and
spacing on number of fruitsper plant (table 2). Spacing alone had no significant effect on
number of fruitsper plant. However, the combineeffect of spacing and nitrogen treatment
sgnificantly affected the number of fruitsproduced per plant (table 3). The highest number
of fruits per plant was recorded by the combination of 50kg N ha! and 1.5m x 1.5m
spacing whiletheleast was obtained by the combination of Okg N ha' and 1.0mx 1.0m
spacingwhichwerehowever Satisticaly at par with other spacings. Significant increasein
number of flowers produced was observed with nitrogen treatmentswhen compared with
the control. Thisagreed with Andrade et al (2006) who report increase in number of
flowerswhen nitrogen level wasincreased from 0—120kg N ha.

Similarly, nitrogen had significant effect on daysto 50% flowering. Plotstreated
with nitrogen, flowered earlier than the control. Thisisin accordance with Dosantoset al
(2009) who observelonger daysto reach 50% flowering on control plotswhen compared
with plotstreated with nitrogen. Therapid flower formationin nitrogentreated plotscould
probably be attributed to the ability of nitrogen to stimul ate growth through meristimatic
process. Number of fruits per plant and total fruit yield per hectare were significantly
influenced by nitrogen application. The positive response could be expected in view of the
roleof nitrogen with itsinherent capability of promoting the physiology of plantsthereby
producing good canopy to trap sunlight for photosynthetic activity. Thisfinding concurred
withAndradeet al (2006) and Dosantoset al (2009) who observesignificant yieldincrease
on plotstreated with nitrogen when compared to the control s. Spacing had no significant
influence on both number of flowersproduced and daysto 50% flowering. It washowever
observed that, the closer the spacing, thelower the mean number of flowersproduced and
the earlier the attainment of 50% flowering which were not statistically significant. This
might be dueto better water use by the crop which had closer canopy that was capable of
reducing water lossthrough evaporation from the soil surface. Inlinewith thisfinding,
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Kasarawi (1998) reportsthat timing of the production of flowersand number of flowers
produced wasnot affected by densitiesand row spacings. Spacing equally had nodatisticaly
ggnificant effect on number of fruitsproduced per plant, fruit yield per hectareand marketeble
fruit yield per hectare. Thisobservation could probably be because the spacings used
werenot beyond optimal rangewhichinfluenced theintensity of interplant competitionand
hencefailed to affect fruit formation process. In disagreement with thisresult Dean et al
(2011) observedecreasein fruit number produced per plant and total yield when spacing
wasincreased from 1.0mto 2.5m.

CONCLUSION

Thisstudy explored the effect of Nitrogen and spacing onyield and yield attributes of
water melon andtheir interactionsin Bauchi State. Thefindingsof thisstudy indicatethat
nitrogen sgnificantly influencesyield and yid d ttributesinwatermelon and acombination
of 50%kgN ha' and 1.5mx 1.5m spacing arequitesuitablefor achieving averageeconomic
yield of watermelon in the study area. Based on the above, it can be concluded that
nitrogen playsapivotal roleon theyield attributesaswell asa1.5m X 1.5m spacing
pattern of citrulluslanatus. Hence, thesevariabl esarerecommended for improved cultivetion
of thefruit plantin Bauchi State.

Table 1: Effect of nitrogen and spacings on number of flowers produced and days to 50% flowering
of watermelon at Bauchi in 2011 wet season

Treatment ATBU BSADP
Number of Number of
Flowers 50% flowering flowers 50% Flowering
Nitrogen (kg N ha )
0 1.7 61.1 0.5 62.6
25 2.1 51.4 1.8 57.9
50 5.2 50.7 5.2 50.4
75 5.6 47.1 4.0 48.2
LS * % * % * % * %
LSD (0.01) 0.68 1.22 1.14 1.14
Spacing (m)
1.0x 1.0 3.4 52.5 2.6 53.2
15x 15 3.5 52.6 3.1 53.6
2.0x 2.0 4.1 52.7 3.0 53.1
LS NS NS NS NS
Interaction N x spacing NS NS NS NS
* % = significant at 1% level of probability
NS = Not significant LS = Level of significant

Source: Experimentation, 2011
Table 2: Effect of nitrogen and spacings on number of fruits per plant, fruit yield per hectare and
marketableyield per hectare at Bauchi in 2011 wet season.

Treatment ATBU BSADP
Number Number  Total Marketable
of fruit Tota Marketable of fruit  yield yield

(plantt) yield (t/ha) yield (t/ha?) (plant™) (t/ha) (t/ha)
Nitrogen (kg n ha %)

0 2.0 8.3 5.8 0.9. 5.6 4.1

25 4.2 15.7 14.5 2.1 12.3 115

50 8.3 18.8 18.5 5.0 16.9 16.7

75 56.7 20.3 20.1 34.8 18.9 18.2

LS * % * % * % * % * % * %
LsD/o. 0.63 1.52 1.53 1.02 1.15 1.12
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Spacing (m)

1.0x 1.0 5.0 14.2 14.3 2.8 13.4 12.6
1.5x 15 5.1 13.9 14.5 3.3 12.9 12.6
20x 20 5.1 13.7 15.3 2.9 12.9 12.7
LS NS NS NS NS NS NS
Interaction

N x spacing NS NS NS * NS NS

Source: Experimentation, 2011

Table 3: Interaction effect between nitrogen and spacing on number of fruits per plant of water melon
at Bauchi in 2011 wet season

Spacing (m) Nitrogen (kgN ha )

0 5 50 6]
10x10 1.0e 2.3d 4.0c 3.7c
15x15 0.9 2.3d 60a 38
20x20 0.9 1l6de 500 40c
Level of significance *

LSD (0.05) 092

* = gignificant at 5% level of probability.
Means with different superscript letter(s) are significantly different.
Source: Experimentation, 2011
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