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Abstract

Field trials were carried out in 2009 and 2010 skgson plantings to evaluate the effects of difiteneulching
materials on the growth and yield of watermelonAipakaliki, South eastern Nigeria, in a 2 x 5 fa@br
experiment arranged in a randomized complete hdiesign (RCBD) in three replications. Factor A cetesi of
two watermelon cultivars (koalack and sugar bai#ije factor B was five different mulching mateggblack
plastic mulch, transparent plastic mulch, rice milich, grass mulch and a control). The plots weigated
twice daily (morning and evening) enough to makeistnioe available for the plants. Sugar baby cuiltiva
performed better than koalack. All the mulching enalls were significantly (p<0.05) different frotmet control
on all the growth and yield parameters. Howevece rhull mulch was better in enhancing watermelon
performance, followed by transparent plastic multien black plastic mulch, while the least camenfrihe
control. On the other hand, the treatments genenadireased moisture content which also increabedctop
yield over the control.

Keywords. Watermelon, mulch, moisture, growth and yield partars.

1. Introduction
Vegetable crop production is on the increase adrdkie world both in urban, peri-urban and ruralaaras the
majority of people (vegetarians and vegans) ar&isgeor solutions in plants and herbs to the nysiaf
human ailments assaulting the dignity of man. Nadras favourable ecological conditions for enough
production of vegetables for her growing human pajins, but the resource poor farmers are facergpss
problems of price fluctuations, inclement weathenditions such as dry spell, moisture shortageh hig
temperature and solar radiation regimes, glut dygobr storage conditions, biotic and abiotic stess scourge
of high pest and disease incidence, physiologis@irders such as fruit crack and sun scotch, allto€h affect
vegetable crop production in Nigeria (Uzo, 1983,(;4.988). In view of this, some cultural practicegh as
mulching is used to regulate the soil temperatoreisture content, weeds, pests and diseases coltitiel
known that plant development and yield increaseunagith balance of soil temperature when there are
differences between night and day time temperatuneshich mulching plays great role, to increaselds,
promote early harvest, reduce fruit defects, redexaporation from the soil surface, prevent weeown,
modify soil temperature and reduce insect numbervégetable production (Splilittstoesser, 1990), the
effectiveness of which depends on the type of mnftimaterials used.

In this region, soil moisture is generally ii@d and crop growth is stressed by drought dutirgygrowing
season, resulting in decreased and unsustainaiyeyield (Li, 2003). Many researchers investigatedich
application on different vegetable species suchoasato (Arin and Ankara, 2001), eggplant (Carted an
Johnson, 1998), watermelon (Brinen and Locasci@91%arios-Larios and Orozco-Santoz, 1997, Libik an
Swiek, 1994, in different parts of the world. Deninent of new technologies and especially appticatf
polyethylene films as mulch have enhanced yieldn@r, 1979). These days, usage of polyethylenes féumd
fertigation are widely adopted by commercial prdduc of watermelon (Sanders and Schitheis, 1999Catm
et al., 2007, Romicet al., 2003). Different mulching materials have difieresffectiveness for enhancing
performance because of their different capacitieshbisorbing moisture due to their aggregate natuaiowing
air circulation (Carlson and Wilson, 1997; Mozundgtral., 2005), while others have detrimental effects
including higher occurrence of pests and reducadragnic performance of the crops (Khanal., 2005).
Rweyemamuet al. (1998) reported that mulching was effective imteolling weeds and emphasised that rice
hull mulch was more effective than dry grass mul8hcording to studies by Carlson and Wilson (1997),
baggase and chopped palm fronds were the beshirodling weeds, while juniper and blue spruce hdderse
effects on Bermuda weed without affecting productid tomato and radish. On the other hand, pineemulas
not recommended for use in tomato due to its adveffects on soil pH, tomato health and productloms
therefore, important to investigate the relativieefveness of mulch types on environmental andanitimate
conditions, vegetable production, net revenue gaiter and production costs reduction for possible
recommendation and use by the farmers. Soil muichiith plastic films is very beneficial because wgts,
watermelon being one of them, are very shallowingoand do not like being hoed (Messiaen, 1992RiAgt
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this backdrop therefore, the objective of this aesk was to test the effects of available, affolelabulching
materials in this zone on the growth and yield afevmelon.

2. Research methods
Experiments were conducted at the research farnthefFaculty of Agriculture and Natural Resources
Management, Ebonyi State University, Abakaliki,idgrthe dry season of 2009 and 2010. The treatnvesits
five mulching materials (transparent plastic mul€PM), black plastic mulch (BPM), dry grass mul@®GM),
rice hull mulch (RHM) and a control) and two commiocal watermelon varieties (koalack and sugar paby
grown in Nigeria, which were organized in a facbrexperiment arranged in a randomized completekblo
design (RCBD) in three replications. Each replmatcontained ten (10) plots giving a total of 36tplin the
experiment, each plot measured 4 x 4 m @ allowing 0.5 m between adjacent plots, while hGeparated
each replicate or block. Flat beds were used ar@ weanually prepared using the large West Africauard
hoe, while seeds were sown at 2-3 cm depth, 4 xapant starting at the end of January each yeaedd/e/ere
removed as at when required by hand picking esihecia the control plots and dry grass mulched glibring
the crop growing periods. The vegetative growth gietd parameters were measured and recorded, wigle
data collected were analysed using the Generarlikmdel in Minitab and the treatment means wemaared
using Turkey’s test while the residual effectsreitments were also tested using Anderson Darliegts

3. Results
The number of branches produced by the two watemmedrieties were significantly (p<0.05) influendagdthe
type of mulches used in both 2009 and 2010 (Tapl&dgar baby consistently maintained the highastber
of branches in 2009 (7.07) and 2010 (8.07) thadakdawhich produced 5.20 branches in 2009 and ih33
2010. Black plastic mulch influenced the highesiber of branches (8.00), followed by transpareastid
mulch (6.83), then grass mulch (6.50) in 2009, whsrin 2010, it was rice husk that influenced tiuhémst
number of branches (9.83), followed by transpapastic mulch (8.67), then by black plastic mul@&00Q).
However, sugar baby responded better to blackiplastilch (10.00) branches, followed by transpagdastic
mulch (8.33) branches in 2009, and also had theelsignumber of branches under rice husk (10.00kaathck
(9.67), followed by transparent plastic mulch (9.002010. Mulching materials generally influencggnificant
number of branches in the two varieties. Plots Unhad showed the least number of branches of alhtimber
obtained from other treatments.

Table 1: Effect of mulching materials on the number of branches of the two water melon varieties during
2009 and 2010 dry season plantings.

Varieties
Year Treatments Sugar baby Koalack Mean
2009 Mulching Materials
Control (zero) 3.33b 3.33b 3.33B
Black plastic 10.00a 6.00a 8.00A
Grasses 7.33a 5.67a 6.50A
Rice husk 6.33a 5.67a 6.00A
Transparent plastic 8.33a 5.33a 6.83A
Mean 7.07a 5.20a
SE+ Sk=1.42 SK=0.90 Sky=2.01
2010 Control (zero) 6.00d 5.67d 5.83E
Black plastic 8.67c 7.33b 8.00C
Grasses 6.67d 5.67d 6.17D
Rice husk 10.00a 9.67a 9.83A
Transparent plastic 9.00b 8.33b 8.67B
Mean 8.07a 7.33a
SE+ SE=0.31 SK=0.19 Skyv=0.43

Treatmentsare significantly different if they do not sharealetter (s) in common at adjusted P value <0.05
High significant influence on the leaf area ind&Al) was obtained in the two varieties from the ohihg

materials used in the experiments (Table 2). Kdatedhibited the largest LAI of 1.03 in 2009, whilegar baby
was largest in 2010 (1.09). Rice husk influencedléingest LAI of 1.86 in 2009, followed by transpatr plastic
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mulch (1.00), whereas only under rice husk LAI resxt 1.16. However, koalack in 2009 dry season jolgnt
achieved the highest LAl of 2.71 under rice husl angar baby attained a LAl of 1.06, 1.00 and Li@8er
black plastic mulch, rice husk and transparenttiglasulch respectively, while in 2010, koalack adjar baby
attained 1.04 and 1.27 under rice husk. Sugar ldday attained an equal LAl of 1.06 under the cdrdral
black plastic mulch and 1.08 under transparentiplasulch in 2010.

Table 2: Effect of mulching materials on the leaf areaindex (LAI) of two watermelon varieties during

2009 and 2010 dry seasons.

Varieties
Year Treatments Sugar baby Koalack Mean
2009 Mulching Materials
Control (zero) 0.5b 0.59b 0.57B
Black plastic 1.06b 0.67b 0.87B
Grasses 0.96b 0.45b 0.71B
Rice husk 1.00b 2.71a 1.86A
Transparent plastic 1.28ab 0.71b 1.00B
Mean 0.97a 1.03a
SE+ SE=0.37 S=0.23 Sky=0.52
2010 Control (zero) 1.06ab 0.67b 0.87A
Black plastic 1.06ab 0.92ab 0.99A
Grasses 0.96ab 0.79ab 0.88A
Rice husk 1.27a 1.04ab 1.16A
Transparent plastic 1.08ab 0.71ab 0.89A
Mean 1.09a 0.83a
SE+ SkE=0.15 SE=0.10 Sky=0.22

Treatmentsare significantly different if they do not share aletter (s) in common at adjusted P value<0.05.

The result in Table 3 shows that the different rhak significantly(P<0.05) influenced the vine length of the
two watermelon varieties in the experiment. Thstfprlanting year 2009, seemed to be more favourabléhe
two watermelon varieties in that sugar baby anddakaexhibited flourishing long vines than in 20Ithe
longest vine length of 195.3cm was produced by sbgdy variety and koalack had also long vines ap t
172.2cm, whereas in 2010, koalack had only 69.4&edhsugar baby had just 74.73cm. The longest eingth

of 262.3cm was recorded from rice husk mulch, fe#ld by transparent plastic mulch (201.3cm), while t
shortest vine was recorded from zero mulched tbts control). The mulches depressed vine lengtH20iL0
significantly, except rice husk that had up to B0€m as against the immediate longest vine leng@9®&b0cm
from transparent plastic mulch. The varieties resied favourably at interaction with rice husk oneviength
far better than other mulches across both yeat, 263.3cm obtained from koalack and 311.3cm froagas
baby in 2009, and 115.00cm from koalack and 120m0ffom sugar baby in 2010. There was also sigmifica
variety x mulch interaction effect on vine lengthboth years with emphasis in 2009, where the rdiffees in
vine length is wider.
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Table 3: Effect of mulching materials on vinelength (cm) of two watermelon varieties during 2009 and
2010 dry seasons.

Varieties
Year Treatments Sugar baby Koalack Mean
2009 Mulching Materials
Control (zero) 131.3b 106.00b 118.70B
Black plastic 198.0a 143.00b 170.50B
Grasses 188.0a 144.00b 166.00B
Rice husk 311.3a 213.30a 262.30A
Transparent plastic 148.0a 254.70a 201.30A
Mean 195.30a 172.20a
SE+ SE=34.14 SEK=21.59 Skv=48.27
2010 Control (zero) 50.33c 52.67c 51.50C
Black plastic 72.33b 62.33bc 67.33B
Grasses 57.00c 52.33c 54.67C
Rice husk 120.00a 115.00a 117.50A
Transparent plastic 74.00b 65.00b 69.50B
Mean 74.73a 69.47a
SE+ SE=3.20 Si=2.02 Sky=4.52

Treatmentsare significantly different if they do not sharealetter (s) in common at adjusted P value <0.05

The effect of variety on the number of leaves danpwas not significantly (P>0.05) different inthoyears,
however, there were more number of leaves in 28@8 tn 2010, and sugar baby produced more number of
leaves (94.47) than koalack variety (83.53) (TableBlack plastic (106.00) and transparent plati@5.50)
mulches recorded the highest number of leaves glttie 2009 trial, while the least number of leaves
observed where no mulch was applied (66.83). Nurobleraves (91.67) was also highly influenced loe tusk
mulch as the third mulching material in 2009 andhes mulching material with the highest number ezves
(41.67) in 2010. Variety x mulch interaction effext the number of leaves was significantly (P<0different

in both years. Koalack under black plastic mulch6(7) produced the highest number of leaves, @tb by
transparent plastic mulch (102.00) in 2009, buivéts sugar baby under rice husk mulch (45.00) theg w
significantly higher than all other treatments unttee two varieties. Koalack under zero mulch pomtuthe
smallest number of leaves (47.00) in 2009 and @4r62010 in all the variety x mulch intractiomsthe trial.
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Table 4: Effect of mulching materials on the number of leaves of two watermelon varieties during 2009
and 2010 dry seasons.

Varieties
Year Treatments Sugar baby Koalack Mean
2009 Mulching Materials
Control (zero) 86.67ab 47.00b 66.83B
Black plastic 95.33ab 116.67ab 106.00A
Grasses 83.33ab 66.67ab 75.00AB
Rice husk 98.00ab 85.33ab 91.67AB
Transparent plastic 109.00a 102.00a 105.50A
Mean 94.47a 83.53a
SE+ SE=18.51 SK=11.70 Sky=26.17
2010 Control (zero) 16.33b 14.67b 15.50C
Black plastic 24.67b 20.67b 22.67B
Grasses 20.00b 17.00b 18.50B
Rice husk 45.00a 38.33a 41.67A
Transparent plastic 23.00b 20.00b 21.50B
Mean 25.80a 22.13a
SE+ SE=1.99 SK=1.26 Skyv=2.81

Treatments are significantly different if they do not share aletter (s) in common at adjusted P value <0.05

The number of fruits obtained from koalack varietgs significantly (P<0.05) higher than sugar bab2®10,
whereas it was statistically similar in 2009 (Tab)e Koalack produced 5.13 fruits in 2010, whergasubaby
produced 3.80 fruits, whereas in 2009, koalack peced 5.47 fruits which is not significantly differtefrom 5.20
fruits produced by sugar baby. Black plastic mybcbduced the highest number of fruits (9.17), fold by
rice husk mulch (7.17) in 2009, whereas the reveysbe case in 2010 where rice husk produced igieekt
number of fruits (7.00), followed by black plastioulch with 4.83 fruits. The lowest number of fruits
(approximately 3) was recorded from the zero mufchoth years. Variety x mulch interaction was #igant
with the highest number of fruits (10.00) and tbhevdst number (1.00) obtained from sugar baby ubtik
plastic mulch and under the control respectivel2®09, whereas koalack under rice husk producedthititeest
fruit number (8.67) among other treatment combaretiin 2010, followed by 5.00 fruits obtained frduack
plastic mulch. On the other hand, sugar baby uriderhusk mulch produced the highest number ofdrbi33
in the second planting.
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Table 5: Effect of mulching materials on the number of fruitsof two watermelon varieties during 2009
and 2010 dry season plantings.

Varieties
Year Treatments Sugar baby Koalack Mean
2009 Mulching Materials
Control (zero) 1.00b 4.00ab 2.50B
Black plastic 10.00a 8.33a 9.17A
Grasses 2.67b 3.67ab 3.17B
Rice husk 8.33a 6.00a 7.17A
Transparent plastic 4.00ab 5.47a 4.67AB
Mean 5.20a 5.47a
SE+ SK=1.67 SkK=1.06 Skv=2.36
2010 Control (zero) 2.67c 3.67bc 3.17C
Black plastic 4.67b 5.00b 4.83B
Grasses 3.00bc 4.00b 3.50C
Rice husk 5.33b 8.67a 7.00A
Transparent plastic 3.33bc 4.33b 3.83C
Mean 3.80a 5.13a
SE+ SE=0.61 SK=0.39 Sky=0.87

Treatmentsare significantly different if they do not sharealetter (s) in common at adjusted P value <0.05

The weight of fruits of watermelon varieties wagrsficantly (P<0.05) influenced by the different Ithing

materials in the two year trials (Table 6). Sugabyvariety produced 3.80tons of fruits, while leadd produced
2.62tons of fruits in 2009, and also in 2010 koklpooduced 3.59tons, while sugar baby yielded 8:32tof
fruits. Rice husk mulch caused significant increaé&.18tons fruit weight in 2009, followed by tsparent
plastic mulch with 4.05tons of fruits, whereas 012, rice husk mulch had the heaviest fruit weinfis.32tons,
while all other treatments maintained a uniformitfiueight of approximately 3.00tons. However, ricask
mulch recorded the heaviest fruit weight of 7.0%tavith sugar baby, followed by transparent plastigich

(4.48tons), while the least fruit weights (1.57t@msl 1.93tons) were recorded under the controldapdyrass
mulch in 2009. Koalack under rice husk producedhiaviest fruit weight (6.87tons) in 2010 whereasugpby
attained a fruit weight of 3.77tons and 3.87tondaurblack plastic mulch.
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Table 6: Effect of mulching materials on the fruit weight (tong/plant) of two watermelon varietiesduring
2009 and 2010 dry season plantings.

Varieties
Year Treatments Sugar baby Koalack Mean
2009 Mulching Materials
Control (zero) 1.57b 1.37b 1.47A
Black plastic 3.93ab 2.68ab 3.31A
Grasses 1.93b 2.13ab 2.03A
Rice husk 7.07a 3.28ab 5.18A
Transparent plastic 4.48ab 3.62ab 4.05A
Mean 3.80a 2.62a
SE+ SE=1.26 SK=0.79 Skv=1.78
2010 Control (zero) 2.90b 2.60b 2.75BC

Black plastic 3.87b 2.93b 3.40B
Grasses 3.03b 2.57b 2.80BC
Rice husk 3.77b 6.87a 5.32A
Transparent plastic 3.03b 2.97b 3.00B
Mean 3.32a 3.59a
SE+ SE=0.47 SK=0.29 Skyv=0.67

Treatments are significantly different if they dat share a letter (s) in common at adjusted P valu@s

4. Discussion
4.1 Growth parameters
Mulch application significantly influenced all th@ant growth parameters considered in this studynmer of
branches, leaf area index, number of leaves arel leimgth), which agrees with the report of otheseeschers.
Vine length obtained from these mulches was longeder rice husk, followed by transparent plastidain,
while it was shortest under the control in bothrge&ugar baby produced longer vine length thariak&a
variety in both years. Similar results were reprtey Cater and Johnson (1988) that growth indices a
development of eggplant improved with mulches.Ha same vein, Messiaen (1992) reported that cusurbi
respond well to mulching practice since the soiliemment would be conditioned in such a way thatgrowth
of the plant is favourably enhanced. There were algnificant differences among the mulch appliagi in
terms of number of leaves as transparent plastichrin the first year influenced more number ofvies, while
in the second year rice husk recorded the highaster of leaves. Sugar baby also responded wetiutching
with high number of leaves, while smaller leaf airedex of plants was sustained where no mulch vased
showing that mulching practice enhances plant growt

4.2 Yield parameters

Early flowering and fruit formation were firstly ebrved on white plastic mulch then black plastidamun all

of the study years when compared to control. Théiesh germination and fruiting among the varietigas

recorded under koalack. This is in agreement withdno and Lamoent (1987) who reported that usinighm
influences early yield in vegetable production.eRiitisk and black plastic mulches were significabditer than
the zero mulch (control) in all the components @ld/ studied. Similarly, white plastic mulch sigo#ntly

excelled over the control in all the componentiefd/varieties for the cropping seasons.

The significant varietal differences on some of ¢benponents of yield of watermelon suggest theniits and
the inherent superiority of watermelon varieties daploiting its production. Thus sugar baby hasrdrerent
potential for production of more fruits despite flaet that koalack have more vegetative growth.idteas of

water melon can be selected for the superioritgesisting cracking, sun scotch and blossom endisgiase of
fruits. Variety can be selected for cultivation ander to meet the fruit quality market demandsgémeral,
mulching seemed to promote better performance ¢émraelon varieties in most of the yield paramet&itgan

(2005) reported that organic mulch has been foortthive multiple advantages in culture, resultingrtbanced
physiological efficiency of the plants. These adages include soil moisture conservation, suppoessif

weeds, maintaining soil structure, optimizing smmperature and enriching the soil with organic temat
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Watermelon like any other horticultural crops neidiensive application of nutrient and moistureilizhtion of
nutrients in the soil depends on efficient mobiii@a which in turn is a function of moisture avéility. Thus
mulch has a direct impact on plant performance bgplying moisture and indirect impact on nutrient
availability through enhanced mobilization of therents from the soil. Fruit weight and numbeffroits were
influenced by mulches. These parameters were faiguificantly different among mulch applicationsdan
watermelon varieties in all the cropping seasoi® fighest fruit weight and number of fruits wel#ained
under rice husk application in this study. Therravsignificant differences among the watermelaretias in
terms of these parameters in all this study. Kdafmoduced the highest fruit weight and numberroit$. This
is in agreement with Farios—Larios and Orozco-8&rfl997) who reported that marketable fruits fritva
mulch treatments were higher than those producedbhoa soil. Similarly, Bonanno and Lamont (1987jinBn
and Locascio (1979), Carter and Johnson (1988)fathem reported that total and early yields inseshwith
polyethylene mulches.

5. Conclusion
Farmers should therefore be encouraged to applghrag a crop husbandry practice for moisture avititia
during the off season. In their effects on yieldgmaeters, rice husk and black plastic mulches weoee
effective followed by white plastic mulch. It isdirefore, recommended that rice husk mulch shouldsed as
mulch by farmers especially in rice growing arels burs where this by product is generated indamounts.
It was evidently observed in this our work thateribusk mulch greatly influenced the growth and dyiel
parameters and sometimes compared favourably whigr onulch types, such that if any of this becoswsce,
this by product can be effectively utilized. Usitlgs product as mulch can help cleanse the enviemm
prevent pollution, save and reclaim threateneddaamd! increase soil fertility.
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