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ABSTRACT

A study was conducted at the University of Agrizelt Makurdi Nigeria on one of the most popular onespecies
in Nigeria known as ‘egusi’ melon [Citrullus lanat(Thunb.) Matsum and Nakai]. The aim was to moritie
effect of season and days after anthesis on sealityquBulk planting was done in the wet and drgsas of 2005
and 2007. Ten harvests were made sequentiallyre¢ tthays interval from fruits that developed framgged flowers
beginning from 20 DAA to 47 DAA in 2005 and fromD&A at three days interval to 41 DAA in 2007 tonitar
fruit and seed development and maturation with tiRignificant (P < 0.05) increases in values ofitfiength,
diameter and weight progressed up to 26 DAA. Dedseeight increased with maturation and was maxindmran
the fruits attained between 35 and 40 DAA. Sigaifidncreases in 100-seed weight of wet seasonuptimh ended
at 32 DAA whereas in the dry season, significaotdases in this trait ceased at 38 and 23 DAA i6328nd 2007
respectively. The highest seed germination val@e€2and 97.5% were obtained at 47 DAA (the lasvést) in
both wet and dry season productions. Seeds prodactr wet season exhibited some degree of doynavtdch
was broken during the first year of storage. Friuitrvested at the more matured age (47 DAA) prodilmter
seed longevity than those harvested at earlier aljegas therefore concluded from the study thaaykd harvest
of Citrullus lanatus fruits until when all vines direaves on the plant are dry would result to breteed quality, and
that seed crop of Citrullus lanatus should prefdydire produced in the wet season for high seeduwigo

Key words: Anthesis, season, dormancy, germination, longevity.

INTRODUCTION

Melon belongs to the large family of cucurbitaceaembers of which are found in the warmer parts Ibf a
continents Schippers (2000). It is consumed locatlya wide range in Nigeria which is also the latgeoducer of
the crop (van der Voseet al, 2004). Ogbonna and Obi (2000) however reportedl diespite the usefulness and
nutritional qualities of the crop, there is pauafyinformation on the agronomic practices that ¥ei&d to increased
production of the crop. They reported that no rese&as been done to identify the time of the yeagrow this
crop to attain optimum seed yield in the Nsukkaezon

The bedrock on which every successful crop prodogiirogramme is built is the seed. One of the vigys/hich
seed quality can be improved is correct deternmonatif the harvest time that would give best visilvigour and
longevity. Demiret al. (2004) reported that optimum timing of harvest iprarequisite for the production of high
quality seeds. Gurusamy (1999) identified soilmelte, cultural practices, and more importantly timeperations
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from sowing to harvesting as being the major facthiat determine the quality of seed produced.dudition, he
explained that early harvest might result in poemgination and vigour likewise delayed harvest rieagd to low
germination and vigour. He identified optimum timiaf harvest, as been one of the prerequisitethéoproduction
of high quality seed of watermelo@ifrullus lanatus.

It has been observed that farmers have over thes yatnessed a wide variation in germination anctrgance of
melon seeds in the field and therefore target pdapulation densities are hardly met. Consequehityy seed rates
are used and where seedling emergence is imprefisiveing to two plants per stand as recommenged|bBlORT
(2000) is undertaken. This practice is not onlholatous but also wasteful. Melon farmers also dbhamdle a seed
crop differently from a grain crop. Seeds are singallected from the farm product meant to be wsedrain crop.
Depending on the level of the pressure on land,esfaimers harvest melon fruits as soon as leavessse while
others may not gather the fruits until much laterecologies in which rainfall is bimodial, ‘egusiielon crop is
produced during the long and short rainy seasons.

There is paucity of knowledge in respect of whes best to harvest egusi melon fruits in each@e&sr optimum
seed quality. Information seems lacking on thea$fe¢hese different production seasons might haviéhe quality

of Citrullus lanatusseeds. This study was therefore conducted to deterthe effect step-wise harvesting of egusi
melon might have on seed development and maturatitwo different seasons.

MATERIALS AND METHODS

Early and late season crops of ‘egusi’ mel@itrpllus lanatus(Thunb.) Matsum and Nakai] were produced at the
Crop Teaching and Research farm of the Univerditgriculture Makurdi, Nigeria in 2005 and 2007. Madi is
located on Latitude 07.4N, Longitude 08.37E and Altitude106.4 m above sea level. Planting dane on %
May and 2° September in 2005 and on"™28pril and ' September in 2007 for the early and late seasapscro
respectively. Bulk crop was raised and each ferfiadeer was date tagged at anthesis to monitor &gé. In 2005,
fruits that developed from the tagged flowers weaevested at three days interval starting from@®0# daysj.e.
20, 23, 26, 29, 32, 35, 38, 41, 44 and 47 days afithesis (DAA). In 2007 however, harvesting weselat three
days interval from 14 to 41 DAA.€. 14, 17, 20, 23, 26, 29, 32, 35, 38 and 41 DAAX Vhriation effected on time
of harvest in 2007 was necessary to ascertain xhet goint in time at which seeds acquired the b#ipato
germinate since the 2005 study revealed that semmigation was recorded at 20 DAA which was thdiesir
harvest age.

At each interval of harvest, fruits were allottddrandom into three replicates. Measurements wera made on
fruit length, diameter and weight before the fruilere broken to initiate the decomposition proc8$ereatfter,
seeds were extracted, washed and dried. Dry seigghtweer fruit, 100-seed weight and germinationcpetages
were then determined to test the longevity of #eds. In 2005, seed packaging was done in polyibybags at a
moisture content of about 7% and stored at appraidiy 32 C and 40% relative humidity. Germinability was
tested after one, two, and three years of stor&gemination tests made immediately before and dustorage,
were conducted on four replicates of 50 seeds egrkad over distilled water-moistened absorbepéeipa Petri
dishes and incubated at®8Dfor 28 days. Counts were taken every other day.

RESULTS

Analysis revealed that fruit age (i.e. days aftethasis-DAA) significantly influenced fruit lengtlliameter and
weight as well as dry seed weight per fruit, 108eseveight and germination percentage in both y€eable 1).
Season had significant effects on only dry seedqymteper fruit, 100-seed weight, and germinationcpetage in
2005. However, in 2007 it significantly affected glarameters except the 100-seed weight and gefimina
percentage. The interaction of fruit age and seasggmificantly affected fruit length and 100-seedight in 2005
and fruit length, fruit weight and dry seed weigket fruit in 2007.
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Table 1 Mean squares from analysis of variance fdruit and seed attributes of Citrullus lanatus harvested at different days after anthesis (DAA) irthe wet and dry seasons of 2005 and 2007.

Sources of variation Fruit length Fruit diameter Fruit weigh Dry seed wt./fruit 100-seed wt Germ. %
2005

Replications 0.196ns 0.218ns 0.062ns 7.830ns 0.231ns 118.691ns
Fruit age (F) 2.031** 1.538** 0.090** 40.993** 28.540** 773.903**
Season (S) 0.341ns 0.068ns 0.004ns 626%. 37.747* 9010.013**
S x F interaction 0.241* 0.104ns 0.013ns 5.027ns 0.292** 71.910ns
Error 0.101 0.162 0.022 3.033 0.097 51.906
Total 0.424 0.364 0.032 25.418 5.108 2.267
2007

Replications 0.019ns 0.655ns 0.005ns 424ns 2.659ns 35.295ns
Fruit age (F) 2.216** 2.548** 0.121** 62.337** 29.419** 3433.211*
Season(S) 57.977* 36.926** 2.851** 603.498** 0.247ns 1298s
S x F interaction 0.213* 0.085ns 0.032** 22.214* 1.475ns 310.799ns
Error 0.086 0.245 0.007 6.707 3.818 59.053
Total 1.409 1.207 0.076 885.122 7.266 472.021

ns, *,** = non significant, significant at P = 0.0&nd P = 0.01, respectively, ANOVA

Table 2 Length (cm) ofCitrullus lanatusfruits harvested at different days after anthesisn the dry and wet seasons of 2005 and 2007.

2005 2007
Days after anthesi (DAA)  Fruit length (cm)  Days after anthesis (DAA  Fruit length (cm)
20 11.12d 14 1157 c
23 12.23c 17 11.69c
26 12.80t 20 12.69t
29 12.86 ab 23 12.71b
32 12.68 bc 26 12.79 ab
35 12.73 bc 29 13.16 ab
38 13.34 a 32 13.06 ab
41 12.66 bc 35 13.22a
44 12.60 bc 38 13.03 ab
47 12.80b 41 13.24 a
Seasons (S) Seasons (S)
Wet 1251 a Wet 13.70 a
Dry 12.66 a Dry 11.73b
DAA x S * DAA x S *

Means followed by the same alphabet in each yediD#hA / S are not significantly different using DMB& 5% probability level.
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In both years, there were significant increase® (@ in fruit length between 20 and 26 DAA (TaB)e Beyond
this point, no further significant increases wezearded. Though significant differences were notegally recorded
between seasons in 2005, Table 3 shows that fnaitgested at 23 DAA were longer in the wet tharthia dry
season.

Table 3 Interaction effects of season and days aftanthesis on fruit length (cm) ofCitrullus lanatusin 2005 and 2007.

2005 2007
DAA Fruit length (cm) DAA Fruit length (cm)
Wet season  Dry season Wet season  Dry season
20 10.861 11.381 14 12.19d 10.94 |
23 1251 cd 11.95e 17 12.40d 10.98 h
26 12.61 cd 12.99 abc 20 13.60c 11.78 efg
29 12.68 bc 13.03 ab 23 13.89 b 11.83 ¢

32 12.38 de 12.99 abc 26 13.91 bc 11.67 fg
35 12.81 bed 12.65 cd 29 14.15 ab 12.17 de
38 13.49¢ 13.18 a 32 14.10 a 12.02 de
41 12.38 de 12.94 be 35 14.25 ab 12.20 de
44 12.55 cd 12.65 cd 38 14.08 abc 11.98 defg
47 12.80 bc 12.80 bci 41 14.4%a 12.05 de
Means followed by the same alphabet in each yedD#RA / S are not significantly different using DMB& 5% probability level.

Significant increases in fruit diameter were reeardn the wet season of 2005 between 20 and 23 A no
further significant increases afterward (Figurelth)the dry season, a significant increase in fdigimeter was not
recorded until 26 DAA. However, the value obtaimé¢dhis point was not significantly different fraimose recorded
thereafter. In 2007, Figure 2 shows that the vahl@sined at 26 DAA during the wet season wereifsogmtly
greater than those at 14, 17 and 20 DAA but natifsogntly different from those of fruits harvestkder. In the dry
season, though there were progressive increadadtidiameter with age, a significant increase waty recorded
at 26 DAA compared to the value at 14 DAA. Frugirdieter was significantly greater in the wet sedhan in the
dry season.
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20 23 26 29 32 35 38 41 44 47

Days after anthesis

Fig. 1 Variations in average fruit diameter (cm) ofCitrullus lanatus harvested at different days after anthesis in the &t and dry seasons
of 2005.
LSD at P = 0.05
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Fig. 2 Variations in average fruit diameter (cm) ofCitrullus lanatus harvested at different days after anthesis in the &t and dry seasons

of 2007.

I LSD at P = 0.05

Table 4 shows that in 2005, fruits harvested aD2® were heavier than those at 20 DAA but were Emin
weight to those harvested later. In 2007, fruitsdpiced in the wet season were significantly heas@anpared to
the dry season fruits. Also, the heaviest fruitsenabtained at 41 DAA but the value was not sigatfitly different
from those at 26 to 38 DAA as shown in Table 5.

Table 4 Weight ofCitrullus lanatus fruits harvested at different days after anthesisn the wet and dry seasons of 2005 and 2007

2005 2007
Days after anthesis (DAA)  Fruit weight (kg)  Days &kr anthesis (DAA)  Fruit weight (kg)
20 0.83c 14 0.77e
23 1.00 bc 17 0.90 de
26 1.15ab 20 1.01 cd
29 1.08 ab 23 1.07 bc
32 1.12 ab 26 1.11 abc
35 1.15ab 29 1.20 ab
38 1.30a 32 1.09 abc
41 1.17 ab 35 1.17 ab
44 1.09 ab 38 1.17 ab
47 1.13 al 41 1.22¢
Seasons (S) Seasons (S)
Wet 0.88¢c Wet 129a
Dry 1.00 b Dry 0.85t
DAA x S Ns DAA X S **

Means followed by the same alphabet in each yedD#RA / S are not significantly different using DMB& 5% probability level.

Table 5 Interaction effects of season and days aftanthesis on fruit weight (kg) of Citrullus lanatusin 2007

2007
DAA Fruit weight (kg)

Wet seaso  Dry seasol
14 0.90 dg 0.65
17 1.02e 0.78 hi
20 1.16 ¢ 0.85 gt
23 1.26 cd 0.88 fgh
26 1.39 abc 0.82 gh
29 1.40 al 1.04 e
32 1.33bc 0.85 gh
35 149 a 0.84 gh
38 1.41ab 0.92 efg
41 152 a 0.92 efg
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Means followed by the same alphabet in the colunthAA / S are not significantly different using RMat 5% probability level.
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In both seasons of 2005, dry seed weight increasedressively throughout the production period (iFég3).
Furthermore, fruits yielded more seeds in the éassn compared to the wet season. Contrary to eldtained in
2005 however, Table 6 shows that production duttiregwet season resulted in greater seed yieldrpiein 2007
though the effect of season was not significaitodth 14 and 17 DAA.

Dry seed weight (g) per fruit
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Fig. 3 Variations in dry seed weight (g) o€itrulluslanatus harvested at different days after anthesis in the &t and dry seasons of 2005

LSD at P =0.05

Table 6 Interaction effects of season and days aftanthesis on dry seed weight (g) per fruit oCitrullus lanatus produced in 2007

2007
DAA Dry seed weight per fruit (kg)
Wet season Dry season

14 3.000 ij 1.480]
17 6.500 t 5.750 h
20 12.000 g 7.760 h
23 17.60f 11.67 g
26 24.30 « 13.72 ¢
29 26.70 bed 19.48 ef
32 25.30 cd 20.56 ef
35 29.30 b 20.43 ef
38 27.60 bc 21.17e
41 34.10a 20.95e

Means followed by the same alphabet in the colunthAA / S are not significantly different using RMat 5% probability level.

Table 7 Interaction effects of season and days aftanthesis on 100-seed weight @itrullus lanatus produced in wet and dry seasons of

2005.
2005
DAA 100-seed weight (g)
Wet season  Dry season

20 3.70 k 572
23 6.08 7.98
26 7.73i 9.65¢g
29 8.80 h 10.48 de
32 10.13 efy 10.69 c(
35 9.90 fg 11.19c
38 10.11 efg 11.87 ab
41 10.58 di 11.8:b
44 10.55 de 12.35a
47 10.17 ef 11.86 ab

Means followed by the same alphabet in the colunthAA / S are not significantly different using RMat 5% probability level.
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Fig. 4 Variations in 100-seed seed weight (g) 6ftrullus lanatus harvested at different days after anthesis in the et and dry seasons of
2007
I LSD at P = 0.05

In the wet season of 2005, there was significaateiase in 100-seed weight from 20 to 32 DAA,; thangfes
thereafter were generally insignificant (Table [h)the dry season, significant increases in 10@+seeight were
still recorded up to 38 DAA. Seeds therefore filfedlonger period in the dry season than in thé season. Seeds
produced during the dry season were also signifigdreavier than the ones produced during the veesasn.
Furthermore, the Table shows that seed developapgrdared faster in the dry season. In 2007, Fi4ueseals that
100-seed weight also increased all through the ymtimh period in both seasons but there was noifsignt
difference between seasons. However, during theseason the differences among the 100-seed we#jbés/
obtained from fruits harvested from 32 to 41 DAAreaignificant. In the dry season, significant ease in 100-
seed weight was only obtained at about 29/35 DAd&edS harvested beyond this stage were not sigmiffjca
different in weight.

—a— Wet sea.

—=— Dry sea.

Germination %

0 T T T T T T T T 1
20 23 26 29 32 35 38 41 44 47

Days after anthesis

Fig. 5 Variations in germination percentage ofitrulluslanatus harvested at different days after anthesis in thery and wet seasons of
2005.
LSD at P = 0.05
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Stages of harvest

Fig. 6 Variations in germination percentage ofitrulluslanatus harvested at different days after anthesis in theny and wet seasons of

I

2007.
LSD at P = 0.05

A general progressive improvement in germinatiors whserved throughout seed development periodeirwibt
season of 2005 (Figure 5). In the dry season, feignt increases in germination were recorded f&fhrup to 29
DAA with a further significant increase betweenahtl 47 DAA. Seed produced in the dry season getednzetter
than those produced during the wet season. In 234 germination generally improved with DAA (Rig®) in
both seaons; however, contrary to the trend recbiide2005, there was no consistent effect of seamon

germination level.

Germination %
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Fig. 7 Variations in germination of wet seasoi€itrullus Variations in germination of dry seasonCitrullus lanatus harvested in 2005 at
different days after anthesis and tested before andfter storage for one and two years respectivelynder ambient conditions.

LSD at P =0.05
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Fig. 8 Variations in germination of dry seasorCitrullus lanatus harvested in 2005 at different days after anthesiand tested before and
after storage for one and two years respectively wler ambient conditions.
LSDatP =0.

Germination of fresh and stored seeds
Figures 7 and 8 show the germination percentagieshly harvested and stored seed<Coflanatusproduced
during the wet and dry seasons in 2005. A declingarmination was recorded following one and twargeof
storage irrespective of DAA or season. After onaryef storage, only seeds produced during the e&sen and
harvested at 44 and 47 DAA gave about 70% gernoimatihich is the least allowable germination peraget
acceptable in egusi melon seed trade.

DISCUSSION

The increase in the values recorded for fruit aamtigraits as time progressed up to 26 and 38 D¥e&pective of
season in this study, is an indication of progressincrease in the accumulation of assimilatesngufiuit/seed
maturation. This is in agreement with reports byybtaet al. (1991), Goldberget al. (1994), Razt al. (2001) and
Bentsink and Koornneef (2008). Natrajan and Sriin@®08) also reported that increase in Petuniaweight with

increase in DAA was supported by increase in padtle and width due to the development from zygotmatured
seeds.

Seed yield per fruit and 100-seed weight were higineéhe dry season than in the wet season in 2002007,
scores of alCitrullus lanatusfruit attributes measured were greater in the \gasen compared to those in the dry
season. The higher precipitation recorded durirgfitst two months of production in the dry seasoonths of
2007 must have been responsible for the poordér davelopment recorded during that season compiarete
performances in the wet season during which pretiph was lower. Cucurbit growers are warned teagk avoid

periods of plentiful precipitation, as they are wmoto result in the production of poor fruit yie(®e Lannoy,
2001).

According to Thuzaret al (2010), higher temperature during crop develognstiortened soybean seed filling
duration (SFD). The faster seed development redofdeCitrullus lanatusin 2005 in this study during the dry
season compared to the wet season could be lirkdldet higher temperature recorded in the formenvéier,
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contrary to what was reported for lettuce by Geayal. (1988) and for soybean by Thuzetr al. (2010), higher
temperature did not result in the production olfifeg seeds in this study. The current observatiaiso contrary to
that reported by Sinniabt al. (1998) in which plants grown under water stressnguthe seed filling phase
produced smaller seeds. The superiority in the getion of seeds produced during the dry seasa2066 over
those produced during the wet season could beditkehe differences in seed weight. Bigger seedskaown to
normally germinate higher than smaller ones. Thighiagreement with Gelmond and Peles (1975) whorted
that larger seeds of muskmelon germinated bettar $imaller ones. Pantigh al. (2002) also found seeds of onion
(Allium cepalL.) with bigger diameters to germinate better tisamaller ones. Furthermore, Gabrgtlal. (2009)
reported that large seeds of cowp¥aha unguiculatq produced higher germination than small seeds.Higieer
seed yield recorded in the wet season of 2007 enctirrent study could be attributed to the lowengerature
regime during fruit development. Lower temperatisrknown to enhance seed development (Duthion &gehbRe,
1991). The reversed trend in 2005 is an indicdtian other factors may be involved.

The superiority in the longevity of more matureédover the less matured ones in this study agriglesvhat has
been reported by other workers. Demir and Ellis9@)9eported that the longevity of marrow seeds bes in
fruits collected at the end of maturation perio@hifarly, Oluoch and Welbaum (1996) working on moson
recorded better seed longevity in fruits harvesteén plants had aged. In addition, mature watermsé&eds have
been reported to retain high germinability for 18ags whereas immature and half-mature seeds deciine
germinability earlier. Oladiran and Kortse (2002)daDemiret al. (2004) also reported the superiority of more
mature seeds over immature ones. The decline id s&mility over a storage period of one to two rngea
respectively is indicative of seed deterioratiorichhis linked with disruption of cell organellesalto free radical
production in the cells of embryos (Sung and J&884; Sung, 1996).

It is therefore recommended that for optimum seeality, harvesting o€itrullus lanatusfruits should be delayed
until when all leaves on the plant are dry (aboutD®A). Furthermore, seed crop Giitrullus lanatusshould be
preferably produced during the wet season for b&gd vigour.
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