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ABSTRACT
Phytotoxicity is one of the most important criteria for evaluating the suitability and maturity of compost
foragricultural purposes and to avoid environmental risks before these composts can be recycled back
toagricultural land. Application on soil of no stabilized organic materials could affect both crops and
theenvironment because of the presence of phyto-toxic compounds. This work is aimed at evaluating the phyto
toxicity of three agro-waste compost on the seeds of tomatoes, maize, millet, soya bean and cucumber for seven
weeks with the objectives of ascertaining the degree of suitability and maturity of the compost through
germination index analysis. Standard methods were used. The results reveal an increase in the germination
index(GI) from the start up to the seventh week. These increase have shown that the composts are suitable and
mature for agricultural purposes.

Key words; Germination index, Compost, Phyto-toxicity

Date of Submission: 01-12-2020 Date of Acceptance: 15-12-2020

I. INTRODUCTION

Wastes that are produced from agricultural activities can be described as agricultural wastes.
Composting is a sustainable waste management practice that converts any volume of accumulated organic waste
into a usable product. When organic wastes are broken down by microorganisms in a heat-generating
environment, waste volume is reduced, many harmful organisms are destroyed, and a useful, potentially
marketable, product is produced. Organic wastes may include manure from livestock operations, animal
bedding, yard wastes, such as leaves and grass clippings, and even kitchen scraps.Composting is a process by
which organic wastes are broken down by microorganisms, generally bacteria and fungi, into simpler forms.
The microorganisms use the carbon in the waste as an energy source. The degradation of the nitrogencontaining
materials results in the breakdown of the original materials into a much more uniform product which can be
used as a soil amendment. Heat generated during the process kills many unwanted organisms such as weed
seeds and pathogens. Advantages of composting include reduction of waste volume, elimination of heat-Kkilled
pests, and the generation of a beneficial and marketable material. Adding compost to soil increases organic
matter content. This, in turn, improves many soil characteristics and allows for the slow release of nutrients for
crop use in subsequent years.Phytotoxicity is one of the most importantcriteria for evaluating the suitability of
compost foragricultural purposes and to avoid environmental riskshefore these composts can be recycled back
toagricultural land (Tiquiaet al., 1996; Brewer &Sullivan, 2003 and Cooperbandet al., 2003). Immature compost
also introducesphyto-toxic compounds such as heavy metals (Tam andTiquia, 1994), phenolic compounds
(Wong, 1985),ethylene and ammonia (Tam and Tiquia, 1994), excessaccumulation of salts (Tam and Tiquia,
1994), andorganic acids (Manioset al., 1989)which could retardseed germination and plant growth.The
germination index is a maturity test basedon seed germination and initial plant growth using aliquid extract from
the compost (Zucconi, et al., 1981).The germination index, which combinesmeasures of relative seed
germination and relative root elongation has been used to evaluate the toxicityof compost(Tam and Tiquia,
1994, Tiquiaet al., 1996and Wong et al., 2001).

Phytotoxicity is often best evaluated by conductinggermination or growth tests (Gariglioet al., 2002
andBrewer and Sullivan, 2003).Germination Index (Gl) is the best way to test the phytotoxicity of compost to
plant growth because theresults of it are quite straightforward and reliable. Germination bioassays are widely
used to test for salinity, soil pathogens, toxic substances and some other physicaland chemical properties of
compost (Zucconiet al., 1985)
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STATEMENT OF PROBLEMSome research works and certain claims have demonstrated that application of
immature compost onto the soil causes negative effects on seed germination, plant growth and development.
These effects occur because immature compost induces high microbial activity, which reduce oxygen
concentration in the soil, blocks the existing soil available nitrogen.Immature compost also introducesphytotoxic
compounds.

OBJECTIVES OF THE STUDY
To evaluate the maturity and sustainability of three agro waste prepared compost in order to ascertain the degree
of maturity throughphyto-toxicity study using germination index bioassay.

MATERIALS AND METHODS Sample Collection

The rabbit droppings were collected from a local animal farm in Nnobi town, Idemili — South Local
Government Area, Anambra State. The sheep and goat manures were collected at Central Animal Market,
Owerri, Imo State. Mature compost was obtained from Anambra State Government Compost Factory Awka.
Cultivar

The millet, maize, tomatoes, soya beans and cucumber seeds were purchased from NkwoOgbe Market Ihiala
L.G.A Anambra State.

COMPOST PREPARATION

All the non-compostable materials contained in the waste were sorted out and not included in the compost
preparation. The waste materials were shredded to 5mm in size with the shredder. 3kg dried weight each were
prepared from air dried and shredded wastes. The compost was prepared according to the method described by
Selimet al. (2012).

SEED GERMINATION TECHNIQUEThis was carried out by the modified method of Selimet al. (2012)
and Gopinathan and Thirumurthy,(2012). The compost extracts was evaluated by the seed germination
technique in which water extract of each compost was prepared by shaking the samples with distilled water at
1:10 w/v ratio for 1 hr, and then filtered. Seeds of cabbage, onions, cucumber, soyabeans, tomato, maize,
sorghum, millet, rice and wheat were surface sterilized byimmersion in 75 % alcohol for three minutes and
finally thoroughly washed with sterilized distilled water to get rid of the ethanol. 10 ml of water compost extract
was applied to filter paper in a Petri dish and 10 seeds were then placed on the filter paper.

PHYTOTOXICITY EVALUATION

The phytotoxicity of compost extracts was evaluated by the seed germination technique [Zucconiet
al.1981, Tam and Tiquia, 1994 and Tiquiaet al., 1996]. The seedswere surface sterilized byimmersion in 75%
alcohol for three minutes followed bytransferring in 0.001 HgClysolution for two minutes withperiodical
agitation and finally thoroughly washed withsterilized distilled water to get rid of toxic chemicals[Rovira,
1956]. 10 ml of water compost extract wasapplied to filter paper in a Petri dish and 20 seeds were thenplaced on
the filter paper. All experiments were run intriplicate. The Petri dishes were sealed with tape tominimize water
loss while allowing air penetration and thenwere incubated in the dark for 72 hours at roomtemperature, the seed
germination percentage and rootlength of the plants in the extracts were determined.

GERMINATION INDEX (GlI)
The germination index(G 1) can be calculated as:

. . % G inati X (% Root I ht
Germination Index =2eGermination 1)00( 6 Root lenght )

Averagenumberof germinationseedintestsample
g /9 X 100

% Germination=

Averagenumber of germinationseedincontrolsample
Averagenumberofrootintestsample
X100

% Root Length =

Averagenumberofrootsincontrolsample
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RESULTS AND DISCUSIONS

Tablel | Sheep | Rabbit Goat Control
compost | compost | compost compost
Tomatoes - - - -
Maize 173.70 152 160 125.30
Millet 57.14 57.10 32.57 82.20
Soyabe | 224.30 88.42 94.87 96.10
an
Cucum 59.50 31.49 30.22 31.53
ber

Table 1: Germination Index of the compost at the
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Figure 1: Germination index of the compost at theStart up.

Table 1 shows the results of the germination index of sheep compost, rabbit compost, goat compost and
the control on tomatoes, maize, millet, soya bean and cucumber seeds at the start up. From the result, maize
seed showed higher values of the three compost all above the control.

On the millet seed, the values were all lower than that of the control. For soya bean seed and cucumber,
except in sheep compost, others showed a value lower than the control. Figure 1 showed that the highest value
of germination index is seen on sheep compost on soya bean seed while tomatoes has no values.

Table2 Sheep Rabbit Goat Control
compost | compost | compost | compost
Tomatoes 375 91.50 328 280.50
Maize 176.80 42.18 67.20 100
Millet 165 78.90 142.76 132
Soyabean 64.10 21.20 159 143
Cucumber 43.7 235.45 102 176.88

Table 2: Germination Index of the compost after OneWeek.

Table 2 shows the results of the germination index of sheep compost, rabbit compost, goat compost and the
control on tomatoes, maize, millet, soya bean and cucumber seeds after one week. From the results, tomatoes
and maize showed higher value of germination index on sheep compost, while only cucumber showed higher

value on rabbit compost. Then tomatoes and soya beans showed higher values on goat compost.
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Figure 2: Germination Index of the compost afterOne Week

From the results, tomatoes and maize showed higher value of germination index on sheep compost,
while only cucumber showed higher value on rabbit compost. Then tomatoes and soya beans showed Figure 2
shows that the highest value of germination index after one week was seen on sheep compost on tomatoes seed.

Table 3 Sheep Rabbit Goat Control
compost compost compost compost
Tomatoes 92 - - -
Maize 162 70.11 35.2 83.16
Millet 167 57 112.30 200.80
Soyabean 200 84.60 189.70 148.5
Cucumber 82.20 118.45 129 138.3

Table 3: Germination Index of the compost after Three Weeks.
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Figure 3: Germination index of the compost after Three Weeks

Table 3 shows the results of the germination index of sheep compost, rabbit compost, goat compost and
the control on tomatoes, maize, millet, soya bean and cucumber seeds after three weeks. From the results, goat
compost showed a high value of 200 on soya bean, rabbit compost showed a high value of 118.45 on cucumber and
goat compost showed a high value of 189.7 on soya bean. Figure 3 reveals that sheep compost has the highest value
of 200 on soya bean.

Table 4 Sheep Rabbit Goat Control
compost compost compost Compost
Tomatoes 52 191.10 113.95 109.40
Maize 104.20 68.50 110.90 97.56
Millet 25.30 16 11.64 18.28
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Table 4: Germination Index of the compost after Five Weeks.

Table 4 shows the results of the germination index of sheep compost, rabbit compost, goat compost and
the control on tomatoes, maize, millet, soya bean and cucumber seeds after five weeks. The results shows that
soya bean has a high germination index on rabbit compost and goat compost of a value of 274.30 and 294.80

respectively.
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Figure 4: Germination index of the compostafterFive Weeks.

Figure 4 shows that soya bean on goat compost had the highest value of germination index. Small value of
germination index was seen on millet with all the compost.

Table 5 Sheep Rabbit Goat Control
compost compost compost compost
Tomatoes 244 138.00 81 -
Maize 548 212.80 209 132.8
Millet 244.80 288 150 208
Soyabean 239.70 800 435 1200
Cucumber 114.60 76.5 114.84 96.22

Table 5: Germination Index of the compost after Seven Weeks.

Table 5 shows the results of the germination index of sheep compost, rabbit compost, goat compost and
the control on tomatoes, maize, millet, soya bean and cucumber seeds after seven weeks. From the results all
the seeds showed a very significant high value of germination index with all the agro waste compost.
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Figure 5: Germination index of the compost after Seven Weeks.
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Figure 5 shows that apart from the control, rabbit compost showed the highest value of 800 with so800 with
soya bean seed.

1. SUMMARY AND CONCLUSION

This whole research work reveals that there is a staggering rise in the germination index (Gl) in all the
compost treatments of all the five seeds used during the 7 weeks period of composting. The results clearly
proved that there were disappearances of phytotoxins initially present in all the treatment set up at the end of this
composting.Wei et al., (2000)reported an increased Gl is indicative of decreasedphytotoxicity and thus of a
more mature product. It has been noted thatwhen a germination index value is more than 80 %, compost is
consideredmature and practically free of phytotoxic substances.(Bernal et al., 1998, Zucconiet al., 1981). The
facts that there were increased Gl values of more than 80 % in all the treatments is an indication of decline in
phytotoxicity and hence our final compost products could be considered mature and safe for agricultural and
environmental purposes.
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