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ABSTRACT

The effect of crude oil on germination and growth of Glycine max was investigated in Calabar, Nigeria. Planting
was donein polythene bags measuring (60 x 25x 15cm) and each bag was filled with 5kg of top soil (0-15cm depth)
collected from the biological science experimental farm. Five polythene bags per crude oil concentration were used,
which made a total of 25 bags. Treatment of the soil was carried out by adding varying concentrations of crude oil
ranging from 20ml, 40ml, 60ml and 80ml into soil samples contained in polythene bags. Each concentration of
crude oil was added to each soil sample contained in 5 polythene bags and was thoroughly mixed using hand
trowel. Three seeds of soybean (Glycine max) were planted into each of the soil sample treated with varying
concentrations of crude oil. The result indicated that crude oil pollution significantly reduces (p< 0.05) the growth
of the soybean plant at higher pollution rate than at lower pollution rate. This thus implies that the higher the
guantity or concentration of the crude oil in the soil the more effect it would have on the growth and germination of
soybean plant.
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INTRODUCTION

Crude oil and petroleum product is a major soufoenergy in Nigeria and the world at large. Oilysda vital role
in shaping the economic and political future of therld. Petroleum industry has created economicnbdor
Nigeria and at the same time environmental andosoeconomic problems [1]. Crude oil is extracteddcations
that are remote and transported in large quarittyit to be refined and for the derivation of itseful by-products.
The transportation method employed includes the ofeoceanic tankers and pipelines overland. These
transportation methods sometimes pollute the enmient by accidental oil spills and operational késge
resulting to the loss of very large quantities mfde oil into land and sea bodies. This dischafgauae oil on land
affects the physicochemical properties of the guis causing deleterious effect on plant germinatiod growth
[2]. Consequently, the presence of these hydrocerimm crude oil in soils results to the furthepdsition of
heavy metals and other various components of hgdbon, and decrease in soil fertility and toxioitly plant
thereby reducing crop yield [3]. As a result of thereasing economic crisis and highly dependemcenportance
cash crops such as soybe@&lytine max) to both the generation of income and meetingbuwhan and animals
need at large, this research is aimed at ascertpihe germination and growth rate of soybealydine max) plant
on crude oil polluted soil.
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MATERIALSAND METHODS

The soybean seeds (TGX 728-ID) were collected fidational Cereal Research Institute (N.C.R.I) Ama&am
Olokoro Umuabhia in Abia State, while the crude wds obtained from Nigerian Agip Petroleum Compéapgrt
Harcourt in River State. The field trial experimevais conducted at the University of Calabar, betiialogical
Science Department. A pre-treatment was carriddoauthe seeds to absorb a uniform amount of nmraisior
proper growth and to eliminate variation in growicmndition. This was carried out just before plagtby soaking
the seeds to be planted in water for five minutelitain usually non-infested viable seed for plagtiPlanting was
done in polythene bags measuring (60 x 25x 15crd)emth bag was filled with 5kg of top soil (0-15ckpth)
collected from the biological science experimefaam. Five polythene bags per crude oil concertratiere used,
which made a total of 25 bags. Treatment of thewgas carried out by adding varying concentratiohsrude oil
ranging from 20ml, 40ml, 60ml and 80ml into soilrgdes contained in polythene bags. Each conceorraf
crude oil was added to each soil sample contaimé&dpolythene bags and was thoroughly mixed usargltirowel.
Three seeds of soybeaBlycine max) were planted into each of the soil sample treatitidl varying concentrations
of crude oil. The contrast treatment of numbere#ds that germinated from each plastic bag was sdhup after
seven days. The percentage germination of eadmeeawas calculated thus;

.. No. of seed that germinated
Percentage germination=——————8228FC y 100
No.of seeds planted

Data collection

Observations on growth and morphology were madgeffiollowing:

Days to seedling emergence, Percentage of seetiieggence, Plant height, Leaf area, leaf LengthNamdber of
leaves.

Experimental design/ Statistical analysis

The experiment was arranged in a Randomised Coetpl&lock Design (RCRD), and data collected were
subjected to analysis of variance (ANOVA) test whihe means were separated using least signifiiEatence
(LSD) test.

RESULTS

The effect of crude oil on germination and growthsoybean plant have been investigated on the vidiig
parameters. Plant height, leaf length, leaf areh raimber of leaves. The result obtained shows stggificant
differences (p<0.05) exist between the various entration of crude oil used for the experiment dgrihe four
weeks data study period. The result for week oretavo showed no significant difference (p> 0.05)te plant
height but week 3 and week 4 showed significarfetihces (P< 0.05) with 80ml of crude oil havingeef on the
growth of soybeans plant (Table 1t was also observed that they were significanticidn (P<0.05) in the leaf
length of soybeans plant, indicating that crudeemluced the leaf length of the plant at highercamtration than at
lower concentration as compared with the contr@b{& 2).The result also showed that they were gnoifstant
differences (P>0.05) in the leaf area of the sagbplant at week one and week two but significafferénces
(P<0.05) were observed at week three and weekvithrthe higher concentration having more effecttioa leaf
area of soybean plant as compared with the contilake (Table 3).The result also showed that thew@gnificant
difference (P<0.05) in the number of leaf in weele oweek three and week four with no significarffedence
(P>0.05) in week 2. The significant differences ®5) observed in week one, three and four indibateat the
crude oil affected the number of leaves of the saybplant (Table 4).The result on the days to sepéimergence
showed that they were significant difference (F85Din the germination rate of the soybean plartcespared with
the control, implying that crude oil affected thermination rate of soybean at the concentratiord @ the study.

Table 1 Plant height

Duration  Control 20ml 40ml 60ml 80ml

Weekl 12.96+0.52 10.08+2.05 9.72+1.73 11.02+0.52 9.18+0.73

Week2 21.45+0.80 18.8+3.43 19.34+0.81 21.76+1.10 15.98+1.12

Week3  18.9240.45 13.942.62 13.34+0.93 14.00+0.23 12.42+0.28

Week4  26.68+1.02 17.60+3.45 19.22+0.96 18.12+0.50 16.00+0.48
Means with same superscript along horizontal array indicated no significant difference (p> 0.05)
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Table 2 Leaf length

Duration  Control 20ml 40ml 60ml 80ml

Weekl 2.90+0.14 2.03+0.23 1.36+0.22 2.20+0.32 1.90+0.39

Week2 6.06+0.26 4.53+0.39 3.2640.27 4.36+0.62 4.44+0.05

Week3 6.94+0.28 4.83+0.38 3.84+0.24 4.88+0.49 5.28+0.05

Week4 7.34+0.20 5.4+0.55 4.66+0.20 5.66+0.40 6.00+0.55
Means with same superscript along horizontal array indicated no significant difference (p> 0.05)

Table3 Leaf area

Duration Control 20ml 40ml 60ml 80ml
Week1 1.88+0.04 1.40+0.38 0.90+0.18 1.46+0.26 1.40+0.26
Week2 3.24+0.26 2.30+0.50 2.7240.19 3.00#0.16 2.46+0.25
Week3 5.34+0.29 3.854+0.61 3.94+0.13 4.40+0.22 3.60°%+0.27
Week4  6.58+0.30 4.80+0.43 4.70+0.08 4.96+0.24 4.42+0.20

Means with same superscript along horizontal array indicated no significant difference (p> 0.05).

Table 4 Number of leaves

Duration  Control 20ml 40ml 60ml 80ml
Weekl  5.240.37 4.00+0.82 3.4+0.24 5.0040.32 4.00+0.32
Week2 6.240.49 4.7540.95 5.240.86 5.0040.45 4.00+0.89
Week3  8.440.51 6.25+0.85 7.4+0.68 7.640.51 5.6%0.75
Week4  11.640.75 8.00+1.08 8.8+0.73 9.840.66  7.6'+0.75

Means with same superscript along horizontal array indicated no significant difference (p> 0.05)

Leaf length in cm
o

Control 20ml 40ml 60ml 80ml

Concentration of crude oil

—0—weekl =—ll—week2 week3 =¢=week4d

Fig. 1. Effect of crude oil on leaf length of soybean plant
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Fig. 2: Effect of crude oil on the plant height
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Fig. 3: Effect of crudeoil on Leaf area of soybean plant.
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Fig.4: Effect of crude oil on number of leaves of soybean plant.
DISCUSSION

The effects of crude oil on the germination andnghoof soybean plant was investigated. The resvealed that
the crude oil significantly affected (P>0.05) trermination rate of the soybeans plant at the vargmilution level.

However, the percentage emergence at one weekledvidat 80%, 73.33%, 66.67%, 53.33% and 66.67%eefls

germinated in control, 20ml, 40ml, 60ml and 80mtaide oil polluted soil. From these result it icaties that crude
oil have effect on the seedling germination. On¢hefmost possible reasons for inhibition of gestion in crude

oil contaminated soil is due to unsatisfactory soihditions because of insufficient aeration dueléorease in air
filled space and increased demand of oxygen bglemibmposing microorganisms [4].

The result on plant height which recorded no sigaift effect of the crude oil on the plant at wesle and two,
showed that as the plant continued to grow on tileited soil the toxicity of the oil suffix thusfatting the plant
height. In week three and four, they were signiftadifferences (p< 0.05) showing the reductionhaf plant height
at different concentration of the oil pollution esmpared with the control plant (Fig. 2). The retthn of plant
growth observed in this study could be due to redo®f mineral element with increasing oil conaetibn in the
soil. This finding is similar to that of [5] who s observed significant effect of engine oil onf leagetable
(Amaranthus hydrides L.). This effect could also be as a result of redweeailability of mineral elements because

according to [6], plant nutrition is based not omg the presence of mineral elements in the sdil thair
availability.

The result on leaf area also revealed that no faigni difference (P>0.05) exist at the differenllption level in

week one and two of the study but significanceatfieere observed in week three and four betweenlifferent

pollution level (Fig. 3). The reduction of leaf aref the plants due to the addition of crude oil eggravate the
photosynthetic level in the plant with resultanbpperformance of the plant. The lower performaotthe plant
treated with crude oil at the first week of grovitdicates that the plants has reduced resistgmbltotion by crude
oil at week one and two than week three and fotiis Bbservation is similar to that of [7] who obsst more

adverse effects on maize exposed to crude oil i@t tender age than later stages.
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The effect of crude oil on the leaf length and nembf leaves of soybeans plant was also signifigaaftected

from week (1-4) of the study. [8] noticed a sigeaht reduction in heights of seedlings, leaf Iéngihd number of
leaves for all levels of treatment relative to ttomtrol (Fig. 1). Crude oil pollution had a sigo#int effect on the
germination and growth of soybeans plant. The eféet germination was not profound on soybeans plbart
profound on the growth of the plant at various @mation of treatment. However, this study hasaéed that
crude oil pollution has economic implication ongth of soybeans plant.
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