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ABSTRACT

The effects of whole and water saturated fracti®®VSF) of hydrocarbon hexane on the germination of
two leguminous crops: Vigna unguiculata (Linn) Waim Glycine max (Linn) Merr were investigated at
the green house of Botany and ecological departroaiversity of Uyo Akwa- Ibom State, using Petri
dishes at room temperature (&8, between July and September 200 results obtained in this study
showed that the germinations of both cowpea (Vignguiculata) seeds and soybean (Glycine max)
seeds were influenced differently by various commagons of whole and water saturated fraction of
hexane. At the highest concentration (75%) of watdurated fracture of hexane, 52.1 % of the cowpea
seeds germinated compared to the 81.1% obtained disélled water was used at 168HAP, while at the
highest concentration (75%) of water saturated tuae of hexane, 50.5 % of the soybean seeds
germinated compared to the 62.0% obtained wheiildistvater was used at 168HAP. The results also
shown that at 168HAP, the mean radicle lengths &8+1.6, 6.240.3, 6.1 #0.9 and 5.4+ 0.6 were
obtained when distilled water, 25%, 50% and 75%ewnanturated fraction of hexane were introduced
respectively into Petri-dishes containing cowpewhile there were slight reductions in the values
obtained when whole hexane were used. The redstisshowed that 25%, 50% and 75% concentrations
each of whole and water saturated fraction of hexargnificantly affected the mean percentages of
soybean  (Glycine max) germination  while  significantreduction at  (P=0.001)

in the radicle lengths of soybeans at differenhcamtrations (75, 50 and 25%) of whole and water
saturated fraction of hexane were obtained .THigrdfore, suggested that cowpea and soybean will be
affected if planted in an area contaminated witthbehole and water saturated fraction of hexane.

Key Words: Vigna unguiculata, Glycine max, Hexane, GermuomatHydrocarbon, HAP

34

Scholars Research Library



Ogbemudia, F. O., etal Annals of Biological Research, 2010, 1 (4):34-40

INTRODUCTION

Cowpea Yigna unquiculatalL. Walp) is one of the world’s dicotyledonous legaoous food
crops and a major food crop of millions of peopidghe developing countries especially Nigeria
[1].Cowpea belongs to the kingdom Plantae, divisiongihvdiophyta), class (Magnollopsida),
order (Fabales), family Fabaceae formally (Legus@ae), Sub-family (Faboideae), genus
(Vigna) and species (unquiculata). Cowpea provigesextremely significant portion of the
dietary protein of the people and plays an impartartritional role in developing countries of
the tropics and subtropics especially in sub-Sahafaca [2].Cowpea young leaves, pods and
pea contain vitamins and minerals which have fdeite usage for human consumption and
animal feedindg3].The roots of the cowpeas are eaten in Sudan andpigthand the scorched
seeds are occasionally used as a coffee subgtutén Nigeria, cowpeas are used to make
soups and bean mixes such as “moi-moi” and beakss¢d]. Nigeria is reputed to be the
highest producer of cowpea in the wdigb]

Glycine maxcommonly known as soybean is an annual legumintarg.gdt is a native to East
Asia and was introduced to Nigeria in 19@83. Soybean is classified as vegetables (garden) or
field (oil). The vegetable types cook more eadilgtying a mild nutty flavor, higher in protein
and lower in oil content than the field types. Tdieseed is important for its high protein (38-
45%) and oil content (20%). Soybeans are sourcesroplete protein and as recommended for
vegetarians, vegans and people who cannot affora. n@nsumption of soybean may also
reduce the risk of colon cancer, possibly due optesence of sphingolipidig]. They are also
used in industrial product such as oils, cosmeti&sin, plastics as well as sources of biodiesels
in the United States, accounting for 80% of doneebiodiesel production. Also soybean has
been found to be effective as an insect repel&ai.

Germination studies on various food crops have heeestigated at various sub-lethal levels
[10, 11, 12, 13, 14, 15]The major concern that has rocked most countriegecent time
otherwise referred to as global food scarcity usdared reasons why these major crops of
important values should be preservétiese traditional food plants in Africa have poignto
improve nutrition, boost food security, foster dudgvelopment and support sustainable land
care. These crops form major diets in Nigerian foadd any adverse effect such as pollution or
contamination of various organic compounds on tisbould be properly investigated such that
advice can be given to various stakeholders innydjovernment and other relevant bodies of
possible consequences or benefits in case of ull[i5].

The rapid industrialization around the globe todemg led to an ever increasing demand for
petroleum and other organic chemical based pro@Regtort indicated that large amount of these
products are currently being consumed at an algrmate and contamination of different
environmental bodies such as soil, water and dlr petroleum products as well as other organic
chemicals associated with industries has becontabalgconcerrjl6]. The components of crude
oil that go into solution make up the water solubdturated fraction (WSF) and these contain
dispersed particulate oil, dissolved hydrocarbom @oluble contaminant§l5,17] This is
ecologically important because in event of oil Ispito either soil or water, they are usually
taken up, absorbed and metabolized by living osgasj18].Hexane is a very volatile colorless
liquid occurring naturally in petroleum crude dilhe most preponderant sources of hexane are
evaporation from gasoline and release through hawest. Several studies Have shown that
plant up-take of hydrocarbons is negligiBl9]. [20] found that Zucchin Qucurbita pepd
Cucumber Cucumber sativusand squashQucurbita pepaosspovifera) all took up polycyclic
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aromatic hydrocarbons and up take of pyrene andngitkene by 12 plants
resulted in adverse effect on their gro2t]. There is a paucity of information on the effects of
water saturated fraction of hydrocarbon most egigci hexane on
the growth of crops in this environment. Thus, thesearch was undertaken to investigate the
effects of whole and water saturated fraction (W8&Fhydrocarbon (hexane) on the seeds
germination andadicle length of seedlingd cowpea and soy beans.

MATERIALSAND METHODS

Collection of Materials/ Determination of Seeds Viabilities

Mature seeds of the two crops: Cowg¥agna unguiculathand Soy beandlycine maxused
for this investigationwere obtained from Itam Market in Uyo, Uyo Localvemment Area of
Akwa Ibom State and the viabilities of the seedsewdetermined by floatation methods.

Sources and Preparation of Water Saturated Fractions of Hexane (WSF):

The hydrocarbon (hexane) used in this researchpwashased at Bong Chemical Store in Uyo,
Akwa Ibom State. The water saturated fraction wapared according to instruction with slight
modifications [22]. 10mls of hexane (Raw) was skpwiixed with 90mls of distilled water in a
conical flask. This was placed on gallen kamp tabpemagnetic stirrer with 7 inches magnetic
rod and stirred for 24hours at room temperature dihto water mixture was allowed to stand
overnight in a separating funnel. The water satdratraction which was the filtrate was
separated from the supernatant and was referrad sbock of 100% saturated water. The stock
water saturated fraction was diluted serially wiikxane and distilled water to give various
concentrations respectively from the stock.

M ethodology (Procedure):

Ten viable seeds each of the two croggyiia unquiculataand Glycine max)were sown per
Petri dishes paddled with tissue papers and maedaat temperature of 28-32°C, at the Botany
and Ecological Green House, University of Uyo. Hyelrocarbon (hexane) as prepared above
(whole and saturated) were shaken properly aftepgration and applied directly to the Petri
dishes containing the ten viable seeds of eachetwo crops and the control experiment was
watered with distilled water only. The experimemtgre maintained under day and night
conditions and readings taken every 24 hours.

Deter mination of Parameters

Parameters such as number of germinated seedseagth |of the seedling radicles were
determined.The seeds were considered germinated with thegamee of radiclesThe effects

of the different concentrations of hexane (0, 28, &d 75%) on the seed germination was
determined by counting the number of seeds thaé weoswing while the length of radicle of
germinating Vigna unquiculataand Glycine maxthat received the same treatment were
measured to the nearest centimeters using a MkEgisurements were taken at the interval of
24hours for both crops for seven days. The expetisneere performed thricend the data are
shown as the mean + standard deviation (SD).

Statistic Analysis: Data for each growth parameters obtained were aedlgeparately using
two ways analysis of variance (ANOVA)
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RESULTSAND DISCUSSION

The results obtained in this study showed thatggmeninations of cowpead/{gna unguiculat®
seeds were influenced differently by various cotregions of whole and water saturated fraction
of hexane (Tables 1 and 2). At the highest conatotr (75%) of water saturated fracture of
hexane, 52.1 % of the cowpea seeds germinated cecthfrathe 81.1% obtained when distilled
water was used at 168HAP (Table 1). The resudts sthown that at 168HAP, the mean radicle
lengths of 8.8+1.6, 6.2+0.3, 6.1 £0.9 and 5.4+ @d¥e obtained when distilled water, 25%,
50% and 75% water saturated fraction of hexane wér@duced respectively , while there were
slight reductions in the values obtained when whioéxane were used (Tables 3 and 4).
These results are in conformity with that of [1#], which Abelmoschus esculentiskra),
Capsicum annun(pepper) Lycopersicon esculentifgmatoes)Solanum melongen@gg plant)
germination were affected when planted in differ@ricentrations of spent lubricatiog.

The results also showed that 25%, 50% and 75% otratens each of whole and water
saturated fraction of hexane significantly affediieel mean percentage of soybe@ty¢ine max)
seeds. (Tables 5 and 6).This is in agreement #th 15]. The emergence of radicle lengths of
soybeans at different concentrations (75, 50 arf®d)2¥ whole and water saturated fraction of
hexane showed significant reduction in the radetgths of soybeans (Tables 7 and 8). The
results obtained from this are in line with tb&{14,15,23, 24] who reported serious reduction
in germination and growth parameters of seeds imeral soil with contamination level of 2-5%.
[25] also reported the reduction in germination gnowth parameters of crops when high level
of polycyclic hydrocarbon (spent lubricating) wersed.
Conclusively. with increased concentrations of vehahd water saturated fraction hydrocarbon
(hexane), there is a significant reduction in sgexnination, emergence of seedlings and radicle
lengths of both cowpea and soybean seeds, therefongea and soybean will be affected if
planted in an area contaminated with hexane,
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Table 1: Mean Percentage of Cowpea seeds (Vigna unguiculata) Ger mination Grown in Different
Concentrations of Water Saturated Fraction of Hexane and Distilled Water (Control)

Concentration 24HAP 48HAP  72HAP 96HAP 120HAP  144HAP 168HAP

(V/v)
Distilled Water NG 21.5 .89 51.1 62.7 75.6 81.1
25% NG NG 30.1 39.5 48.5 7.% 68.5
50% NG NG 27.5 38.7 46.0 4.8% 59.0
75% NG NG 23.5 29.0 36.5 1.04 52.5

*Values are Mean percentages of three replicate$lAP: Hours After Planting
NG: No observable growth
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Table 2: Mean Percentage of Cowpea Seeds (Vigna unguiculata) Ger mination Grown
in Different Concentrations of Whole Hexane and Distilled Water (Control)

Concentrations 24HAP 48HAP  72HAP  96HA 120HAP 144HAP  168HAP

(V/v)

Distilled Water NG 23.7 33.5 435 54.2 64.3 64.0
25% NG 225 32.7 42.7 53.5 63.5 63.7
50% NG NG 2@ 32.3 43.5 55.0 55.5
75% NG NG 0.2 32.5 42.5 50.5 51.7

*Values are Mean percentages of three replicatesHAP: Hours After Planting
NG: No observable growth

Table 3: Mean Radicle Length of Cowpea Seedlings (Vigna unguiculata) Grown in Different Concentrations
of Water Saturated Fraction of Hexane and Distilled Water (Control)

Concentrations  24HAP 48HAP 72HAP 6HAP 120HAP  144HAP  168HAP

(V/v)

Distilled Water NG 3.240.2 5.020. 6.8x0.6 7.2+0.6 7.8£0.6 8.&1.
25% NG NG 0283 41403 5.4+0.3 6.2+0.1 6.0
50% NG NG 844 39+04 4.7+03 5.3x0.8 6%
75% NG NG 25+0.9 3.1+0.2 4.1+0.2 4412 54+

*Values are Mean and Standard Variation of thredicapes ; HAP: Hours After Planting
NG: No observable growth

Table 4: Mean Radicle Length of Cowpea Seedlings (Vigna unguiculata) Grown in Different Concentrations
of Whole Hexane and Distilled Water (Control)

Concentrations 24HAP 48HAP 72HAP 26H 120HAP 144HAP  168HAP

(VIv)
Distilled Water NG 0.7+0.1 3.630. 5.4+0.4 5.8+0.6 6.310.6 OB
25% NG 0.5+0.1 .9#0.3 4.1+0.2 5.0+0.7 5.24+0.7 5.8+0.7
50% NG NG 1.4+04 3.5+03 4.2409 4.8+0.65.1+0.8
75% NG NG 1.2+0.1 3.0+0.4 3.8t14 4.4+164.7+2.1

*Values are Mean and Standard Variation of threplicates ; HAP: Hours After Planting
NG: No observable growth

Table 5: Mean Per centage of Soybean seeds (Glycine max) Ger mination Grown in Different
Concentrations of Water Saturated Fraction of Hexane and Distilled water (Control)

Concentrations 24HAP  48HAP  72HAP 96HAP120HAP  144HAP  168HAP

(V/v)

Distilled Water NG NG 25.0 35.5 46.7 57.7 62.0
25% NG NG 220 34.5 44.5 52.5 62.0
50% NG NG 21.0 33.5 42.5 46.5 58@.
75% NG NG NG 23.5 315 51. 505

*Values are Mean percentages of three replicatesHAP: Hours After Planting
NG: No observable growth
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Table 6: Mean Per centage of Soybean Seeds (Glycine max) Ger mination Grown
in Different Concentrations of Whole Hexane and Distilled Water (Control)
Concentrations 24HAP  48HAP 72HAP 96HAP 120HAP 144HAP 168HAP
(V/v)

Distilled water NG NG 7.8 40.1 545 625 62.7
25% NG NG 26.0 40.0 52.5 57.7 60.5
50% NG NG 23.0 38.4 49.2 .(b3 54.5
75% NG NG NG 21.0 355 44.0 54.1

*Values are Mean percentages of three replicatesHAP: Hours After Planting
NG: No observable growth

Table 7: Mean Radicle Length of Soybean Seedlings (Glycine max) Grown in Different Concentrations of
Water Saturated Fraction of Hexane and Distilled Water (Control)

Concentrations 24HAP  48HAP  72HAPG6HAP  120HAP 144HAP  168HAP

(V/v)
Distilled Water NG NG 2B1 4.4+0.2 6.0%0.2 6.6+0.6 240.4
25% NG NG .6£0.3 4.1+0.3 5.6+0.3 5.9+0.3 6.9+0.7
50% NG NG 440.1 3.5+04 4.3x0.9 5.5+0.3 .849.8
75% NG NG NG 26+1.1 3.940.3 461 5.4+0.2

*Values are Mean and Standard Variation of threpli@tes ; HAP: Hours After Planting
NG: No observable growth

Table 8: Mean Radicle Length of Soybean Seedlings (Glycine max) Grown in Different
Concentrations of Whole Hexane and Distilled Water (Control)

Concentrations  24HAP 48HAP  72HAP HB® 120HAP  144HAP 168HAP
(Vv/v)

Distilled Water NG NG 2.5+0.9 4.6+0.3 5.4+04 6.6+0.36.8+0.3
25% NG NG 2.1+0.5 3.9+0.3 5.0+0.2 5.880 6.3+0.7
50% NG NG 1.7¢0.1 3.0+0.2 4.8+0.3 5.®0. 5.1+0.6
75% NG NG NG 2.2+0.1 3.6x0.8 46k 4.9+2.1

*Values are Mean and Standard Variation of threpliGates ; HAP: Hours After Planting
NG: No observable growth
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