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Abstract — The compost obtained from composting organic phytotoxicity. Several investigators reported that
fraction of Municipal solid waste using different nitial mix  phytotoxic compounds are gradually eliminated dyitime
ratios (70%, 80% and 90%) was used to evaluate composting process, which could explain the Glaases
phytotoxicity of gram seeds (Cicer arietinum) andfenugreek ith composting time. The Germination index (Gljigh
seeds (Trigonella foenum-graecum) using a seed ganation ¢, jines measures of relative seed germination (&%)

method. The results showed that composting genersll . .
reduced the phytotoxicity of the mixtures. A germimtion relative root elongation (L%), has been used tduate

index was the highest in the mix ratio of 1:9 afte72hrs in the the toxicity of compost. [5][14]. It has been nothdt a Gl
gram seeds (Cicer arietinum) obtained from the compst of ~value of 80% indicated the disappearance of phyhoto
municipal solid waste. The germination percentage, in composts [13]. [3] used this value not onlyradig¢ation
germination index and vigour index values were reldvely of the disappearance of phytotoxicity but also as a
higher in the compost. The vigour index was foundad be indication of the maturity of compost. The germioat
maximal in the mix ratio of 1.9 after 72hrs in thefenugreek jndex is a maturity test based on seed germinaaiuh
seeds (Trigonella foenum-graecum) from the municigasolid  jnitial plant growth using a liquid extract frometttompost
waste compost. The effects of compost water extracbn seed [13]. It reflects the phytotoxicity of the compasttracts at
germination were measured to calculate the germinain e . L
index (GI). different stages of composting. The compost is icaned

mature when the germination index is higher thar60
Keywords — Cicer Arietinum, Compost, Germination Compared to the control with distilled water [15]he

Index, Phytotoxicity, Trigonella Foenum-Graecum. most popular germination test used by researckersin
cress test [13]. In their opinion, the compost @&-hoxic
. INTRODUCTION when the germination rate is more than 85% or taetp

seedling weights are more than 90%. Beside, conmgpst

Phytotoxicity is one of the most important critefa  scientists found that GI at each composting tinte ret
evaluating the suitability of compost for agricuiib show any significant changes with the dilutionstioé
purposes and to avoid environmental risks befoeseh extract, or even when the extract was diluted u@5%
composts can be recycled back to agricultural lanaith distilled water. They conducted that ammonia a
[1][2][3]. These effects occur because immature mosh low molecular weight organic acids were two phyxato
induces high microbial activity (which reduce oxgge substances proposed and plant growth increasedeas t
concentration in the soil), blocks the existing awailable disappeared. [16] reported that when the Gl is ntioae
nitrogen [4]. Immature compost also introduces ptoic 80 % Compost is considered mature and practicadly 6f
compounds such as heavy metals [5]. Phenolic congsou phytotoxic substances. An increased Gl is indieatf
[6], ethylene and ammonia [5], excess accumulatibn decreased phytotoxicity and thus of a more matuwdyzt
salts [5], and organic acids [7] which could retasked [3][17][18].
germination and plant growth. Acetic acid is prdipahe
most damaging organic acid released from immature [I. METHODS AND MATERIAL
compost, but there are also other compounds that
contribute to the phytotoxic effect [8]. In facphmication Study area -Jamshedpur is a city located in the popular
on soil of no stabilized organic materials coulféetf both  state of Jharkhand in India, founded by the latesbeedii
crops and the environment because of the presehceNusserwanji Tata. The city of Jamshedpur, knowthas
phytotoxic compounds [9]. High concentrations df aad  Steel City, is part of the East (Purba) Singhbhuistriot
the release of organic acids into the compostsaise of the newly formed state of Jharkhand. Jamsheidpine
correlated to inhibition of germination and growthheadquarters of the East Singhbhum District whi@s w
Phytotoxicity is often best evaluated by conductingormed by isolating 9 blocks from greater Singhbhom
germination or growth tests [1][10], but the tesants 16th January 1990. [19]
have to be chosen with care [11]. Germination In(&b Jamshedpur was the first planned city in Indiatured
is the best way to test the phytotoxicity of composplant by Tata Steel. Jamshedpur is also the first 1SO5900
growth because the results of it are quite stréogard certified city in INDIA Jamshedpur has one of thghtest
and reliable. Germination bioassays are widely wsddst per capita incomes in the country and is the oolynt
for salinity, soil pathogens, toxic substances apthe whose municipality is governed by a corporate ho[i
other physical and chemical properties of compogthytotoxicity evaluation of MSWC- The phytotoxicity
[12][13], which could be the major potential reasanf of compost extracts was evaluated by the seed gation
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technique [4][5][20]. Gram seed<€i¢er arietinum) and
fenugreek seeds Tiigonella foenum-graecum) were
surface sterilized by immersion in 75% alcohol fioree
minutes followed by transferring in 0.001 HgCI2wg@n
for two minutes with periodical agitation and filyal
thoroughly washed with sterilized distilled waterget rid
of toxic chemicals[21]. 10 ml of water compost extr
was applied to filter paper in a Petri dish aneéé&ds were
then placed on the filter paper. All experimentsevain

in replicate.

Seed germination %
No. of seed grminated in compost extract

No. of seed germinated in control
Root elongation %

Mean root length in compost extract

Mean root lenth in control

Germination index
Seed germination % X root elongation %

The phytotoxicity of compost extracts was evaludigd g
the seed germination technique. Water

100

Observation

extract was

MRL MSG | RE% Gl%
(After 24h)
70% 0.13 100 185.71 185.71
80% 0.13 100 185.71 185.71
90% 0.08 100 87.5 87.5
100% 0.07 100 100 100
Control 0.07 100 100 100
(After 48h)
70% 2.25 100 96.99 96.99
80% 2.14 100 92.25 92.25
90% 2.19 100 94.39 94.39
100% 211 100 90.95 90.95
Control 2.32 100 100 100
(After 72h)
70% 3.73 100 98.07 98.07
80% 3.83 100 82.63 82.63
90% 3.71 100 100.39 100.39
100% 3.82 100 79.15 79.15
control 3.81 100 100 100

MRL- mean root length,
MSG- mean seed germination
RE- root elongation

GlI- germination index
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obtained by shaking 10g of dried compost with 10®Mm
distilled water for 15h at room temperature in thek.
The flask was then centrifuged for 20min and the
supernatant was filtered through whatman No. 4trfil
paper. The pH and electrical conductivity (EC) loége
extract was examined.

10ml of compost extract was applied to filter pajpea
Petri dish and 5 seeds were then placed on tiee fiiper.

All experiments were run in replicate. The Petshdis
were sealed with tape to minimize water loss while
allowing air penetration and then were incubatedhia
dark for 72 hours at room temperature, the seed
germination percentage and root length of the planthe
extracts were determined. The seed germination in
distilled water was used as control. The percenthgeed
germination, root elongation and germination indéx)
was calculated.

The data of seed germination after 72 hours for2he
replicates containing 5 seeds in each compost mex a
shown in the (Table 1 and 2). The Gl values in coshp
mixtures of initial percentage of compost extraarev
70%, 80% and 90%. The seed germination percentages
were the highest in reactor 80% for the green gazuch
70% for the fenugreek seeds. The relatively low
ermination value in 90% compost extract mixture fo
reen gram and 80% for fenugreek seeds.
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Fig 1. showing the growth of gram seeds at diffetiene \J
intervals
Table 2. Seed germination table for Fenugreek seeds
(Trigonella foenum-graecum) 120 +
MRL [MSG [RE% [ GI% 100 -
(After 24h) ‘ | |
70% 0.1 100 |90.91 | 90.91 80 - T 0T 1
80% 007 | 9 |6364 |57.28 60 - ‘ ‘ ® MRL
90% 0.08 100 72.73 72.73 ‘J = MSG
100% 0.07 9 |6364 |57.28 40
control 0.11 | 100 100 100 20 - RE%
(After 48h)
70% 128 | 100 |86.49 | 86.49 0 - mGI%
80% 124 | 90 |[8379 | 7542 N I I I Y
QX
90% 135 100 |91.22 |91.22 RO
100% 1.21 90 81.76 73.59 \\?‘,\"Q' ©
control 1.48 | 100 100 100
%f)}oer 72h) 254 | 100 08.07 98.07 Fig 2. showing the growth of fenugreek seeds fédrént
80% 214 | 90 |8263 |7437 time intervals
90% 2.60 100 100.39 | 100.39 . . .
100% 205 %0 79.15 7104 _ _The G! valugs of gram seeds in composting mixtofes
control 259 | 100 100 100 initial mix ratios of 70%, 80,%,90% and 100% were

MRL- root length 98.07, 82.63, 100.39 and 79.15 on day 3 respegtivel
R (Table 1), Similarly the Gl values obtained fromugreek

MSG- mean seed germination seeds in composting mixtures of initial mix ratifs70%,

RE- root elongation 80,9,90% and 100% were 98.07, 82.63, and 79.15

Gl- germination index respectively (Table 2).

The responses of gram see(Sicer arietinum) and

fenugreek seedgTrigonella foenumgraecum) to the
100 ~ ‘ toxicity of the compost water extracts during the
80 - | y phytotoxic evaluation in term of the relative seed
;\ ’ i\ _germinatior_1 anq relative root elongation percergagere
60 - “ | T ' = MRL |IIustr_ate(_j in (Figure 1 apd 2). The p_erce_ntag&e:éd
40 | (] ‘~ I germination, root elongation and germination in¢éx)
B MSG was calculated. Gl of gram seeds and fenugreels seasl
20 - RE% very low as compared to the control using distilleter.
The Gls in the composting mixtures of initial matios
0 - EGI% 70%, 80%, 90% were over 80% during the composting.
N o o o o o The GI value of gram was maximum (100.39) in reacto
a"&\ O S y ¢ 90% and for fenugreek seed the Gl value was maximum
\?%‘ (98.07) in reactor 70%.
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V. RESULTS AND DISCUSSION

The percentage of seed germination, root elongainch
germination index (Gl) was calculated according[4b
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illustrated in Figure 1 and 2. The pH and electrica
conductivity (EC) of these extract were determined
[13][20].

The phytotoxicity of compost extracts was evaludigd [1)
the seed germination technique [4][5][20]. Gramdsee
(Cicer arietinum) and fenugreek seedgTrigonella
foenum-graecum) were surface sterilized by immersion in(]
75% alcohol for three minutes followed by transfegrin
0.001 HgCI2 solution for two minutes with periodica [3]
agitation and finally thoroughly washed with stegtl
distilled water to get rid of toxic chemicals [21].

The elimination of phytotoxicity has also been vyde [4]
used as a measure of compost maturity [6]. Gl afrgr
seeds and fenugreek seeds was very low as compmareds]
the control using distilled water, probably due tte
phytotoxic effects of ammonia and low molecular gii
of organic acids [16]. [6]

The Gl values of gram seeds in composting mixtofes [7
initial mix ratios of 70%, 80,%,90% and 100% were
98.07, 82.63, 100.39 and 79.15 on day 3respectivelg/
(Table 1). Similarly the Gl values obtained fromugreek [8]
seeds in composting mixtures of initial mix ratafs70%,
80,%,90% and 100% were 98.07, 82.63, and 79.1&
respectively (Table 2). [4] reported that a Gl wabd more
than 80% is an indication of phytotoxic-free andtuma
compost. Similar suggestions were also reported5Shy
The Gls in the composting mixtures of initial mixtios
70%, 80%, 90% were over 80% during the composting.
The Gl value of gram was maximum (100.39) in reactdl1]
90% and for fenugreek seed the Gl value was maximum
(98.07) in reactor 70%. [12]

This result is an agreement with that obtained 1%},[
which reported that moisture was the most important

[10]

factor inhibiting seed germination and root eloimgatof [13]
all species examined.
V. CONCLUSION [14]

The physicochemical and phytotoxicity changes durin

the reactor composting of MSW, have been invesat [15]
initial mix ratios of 70%, 80%, 90% and 100%. Tlireaf
characteristics indicate the stability and usabibtif the
compost in the entire ratio. The final Gl in comiog [16]

mixture of reactors the percentage 70, 80 and 30avar
80%; however, the Gl in the composting mixturesnit
ratio 100% for gram and fenugreek was not over 80%7]
during the test.

The results of the current work indicate the netess
stabilize the compost before its application tocdgural 18]
soil in order to avoid environmental problems and
phytotoxicity.
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