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ABSTRACT

In India, the weed Parthenium hysterophorus isl@naorigin and very difficult to control as it hascupied most
of the area in both cropped and non cropped ecesyst The available chemical or mechanical contrebsures
are neither feasible nor economical. Therefore, dveeanagement strategy needs to be shifted towaods n
chemical methods. Vermicomposting is a biologicadte management technology by which organic fraabiothe
waste stream is decomposed by microorganisms arbdwearms in controlled environmental conditionsadevel
in which it can be handled, stored, and appliedtl® agricultural fields without adverse impacts tre
environment. In this experiment, Parthenium hysteosus was blended with cow dung and press mudcrus
proportions, kept for pre-treatment for 21 days aubsequently vermicomposted for a period of 6G deder
shade using earthworm Eisenia fetida. The substmaiésture content and temperature were monitorepllaly.
At the end of experiment, vermicompost showed deeri@ pH and total organic carbon (TOC), but irase in EC,
total nitrogen (TN), total phosphorus (TP) and tgiatassium (TK) contents. The C: N ratio of fimaekmicompost
also reduced in different treatments. The data aa vermicomposting of cow dung along) @nd Parthenium
hysterophorus, cow dung and press mud mixed atlgoportion (Ts) produced a superior quality manure with
desirable C: N ratio and higher nutritional stattisan other treatments. This study suggests thaPtdrhenium
hysterophorus could be successfully convertedhigbly valuable manure using E. fetida.

Keywords: P. hysterophorusyermicompostEisenia fetidaNutrient content.

INTRODUCTION

Parthenium hysterophoruis. (Asteraceae) is an annual herbaceous terrestaat, which occurs in most of the
tropical countries of the world?. hysrerophoruss commonly known as congress grass has spreddrita,
Australia and Asia during last 100 years whereai# fot the status of “Worst weed”. In InéHartheniumweed was
first noted near Poona in Maharashtra State in 1B§11972 it had spread into the majority of thediéen States
from Kashmir in the north to Kerala in the soutlen@nuing to spread it was found in Assam in 197€@ & now
present almost throughout the subcontinent andoisgbly the dominant weed in Karnataka and Tamiin&thtes
where it infests about 5 million ha.

P. hysterophoruss a dangerous imported weed and is poisonousjgiaus, allergic and aggressive and poses a
serious threat human being and livestock. At presteis one of the most troublesome and obnoxioesdvof
wasteland, forest, pasture, agricultural land asgse nuisance to mankind [1]. Chemically parthésithe toxic
substance present in the weed and is the caugatiter for many problems. Analysis has indicateat #ll the plant
parts including trichomes and pollen contains texialled sesquiterpene lactones. The major comparighese
toxins being parthenin another phenolic acid suchadfic acid, vanillic acid, anisic acid, chlorog® parahhdroxy
benoic acid and p-anisic acid are lethal to humahanimal [2]. The complete eradication of thesedgeis very
difficult and costly without further use of theiiobnass. The green matters of these weeds havendeme potential
for being used as organic manures. The direct puation of their green matter in soil causes ggmination of
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seed and reduction in crop yields [3]. In Indftahysterophorugauses a yield decline of up to 40% in agricultura
crops.

Various attempts have been made to control, utizelestroy,P.hysterophorusveed [4, 5]. It has successfully
resisted eradication by chemical, biological artégrated methods. On the other hand, when viewedrasource,

it appears to be a possible raw material for veomijgosting. There is on increasing attention in weomposting
research, i.e., testing new wastes, new worm spegid evaluation of the vermicompost in recent figstVarious
weeds, e.g., water hyacinth, have effectively bmmverted into vermicompost [6]. Hence, the autihyrothesized
that vermicomposting can be an alternate technofogyhe management ¢t.hysterophorusTherefore, present
investigation was taken up to utilize a harmful d/€e.hysterophordysmixed with organic supplements (cow dung
and press mud) through vermitechnology and mayigeoa valuable product in the form of nutrient rickanure
i.e., vermicompost.

MATERIALS AND METHODS

Parthenium hysterophoru@T) plants collected from the Annamalai Universiampus, Tamil Nadu, India were
washed, shade dried, and cut into pieces of 3-4eagth. Press mud (PM) was obtained from effluent treatment
plant of E.I.D. Parry Sugar Mill located at Nelliggpam, Tamil Nadu, India. Fresh Cow dung (CD) waltected
from the agricultural farm, Faculty of Agriculturdnnamalai University, Tamil Nadu, India. The maihysico-
chemical characteristics of CD, PM, and PT are mjive Table 1. Composting earthworm spedi#senia fetida
(Savigny) of different age groups were cultured dedeloped outside the laboratory on partially ddgd cow
dung as feedEisenia fetida(30+4 days old) were randomly picked from the wndtand used for the purpose of this
experiment.

Six vermicomposting treatments were establishedhigaBkg of feed mixture each containing CD, PM &Tdalone
and CD, PM mixed with PT in different rations (Tatdl). Cement tank measuring 60cm height and 30ameter
were used and filled with 3kg substrate. Each mneat was established in six replicate. The feedurss were
turned manually every day for 21 days in orderdmiscompost the feed so that it becomes palatablgorms.
After 21 days fiftyEisenia fetidawere introduced in each treatment. All the treattmi@vere kept in dark at room
temperature. The moisture content was maintainé®-at0% during the experiment. The containers wesgered
with moist jute to prevent moisture loss& to keepag the pest. The 0 days refers to the day of iladiom of
earthworms after precomposting of 21 days.

Substrate samples drawn from all the treatment auatibns were dried under shade and physico-chémica
properties were analyzed. The pH and electricalaotivity (EC) were determined using double distllwater
suspension of each vermicompost in the ratio 00 {1#/v) that had been agitated mechanically forndé and
filtered through Whatman No. 1 filter paper. Tatétogen (TN) was measured by microkjeldahl metfdTotal
organic carbon (TOC) content in the samples wassared by chromic acid oxidation method [8]. Totabgphorus
(TP) was estimated by vanadomolybdo phosphoric gelidw color method [9] using a colorimeter (Model5,
Systronics, India). Total potassium (TK) was estedaby the standard method of Jackson [9] usingdla
photometer (Model 128, Systronics, India). C: Nosivere calculated from the measured value oh@,M. All the
results reported in the text are the mean of giicates. One-way ANOVA was used to analyze thaiicant
differences among different treatments for stugiadameters. Tukey's t-test as a post hoc was adormed to
identify the homogeneous type of treatments forvilueous parameters. The probability levels usedstatistical
significance werd < 0.05for the tests.

RESULTS AND DISCUSSION

Physico-chemical characteristics of the initialderixtures and vermicompost are given in Fig. Z.t@he nutrient
value of vermicompost depends on several factars nature of feed substrate, aeration, moisteraperature and
earthworm species used in the process. Therefaseesential to identify various physic-chemidaamacteristics,
such as pH, electrical conductivity, total organarbon, total nitrogen, total phosphorus, totalapsium, metal
content etc. to quantify the dynamics of vermicostipg process.

The pH of vermicompost was significantly differeéhan initial substrate material (Fig. 1). In thegent study, the
pH of all the feed combinations decreased from lal&a(7.8+0.2—8.3+0.1) to slightly acidic (6.4+0960.2).
Similar observations have been reported by othenssts for vermicomposting process. The decrgagndency
in pH during vermicomposting corroborates with firelings of other researchers [10, 11]. The de@édaspH
during vermicomposting may be due to,@md organic acids produced by microbial metabo[is8). Therefore,
the effects of earthworms on pH during vermicomipgsts probably related to increases in the minarabgen
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content of the substrates, changes in the ammonitrate equilibrium and accumulation of organicdascfrom

microbial metabolism or from the production of fighand humic acids during decomposition [13]. Aorgase in
EC was recorded after vermicomposting process @igrhe final EC was in the range 2.52+0.07-3.19+0.244S
in different treatments after vermicomposting. @ of vermicompost obtained from &nd T treatments were
significantly different from other treatments. Timerease in EC may be due to increased level eb$olsalts in
available forms due to mineralization of the feeadtores by earthworms and micro-organisms [5].

Table - 1:- Composition of treatments used for expémentation (dry weight basis)

Treatment (T) No. Cowdung (g) Pressmud (g) Parthrer(D)
0 0

T, 3000

T, 0 3000 0
Ts 0 0 3000
T4 1500 0 1500
Ts 0 1500 1500
Te 1000 1000 1000

CD- Cowdung; PM- Pressmud; PT- Parthenium

Table — 2:- Initial physico-chemical characteristis of Cow dung, Pressmud andP.hysterophorusised in experiment

Parameters  Cowdung Pressmud Parthenium
pH 8.3+0.1 7.8+0.2 8.1+0.2
EC(dSm")  1.40£0.02 2.70+0.09  2.30+0.05
TOC (g kg") 451#11.5 485+19.5 416+27.3
TN (g kg?) 7.5+0.3 11.4+0.6 7.9+0.4
TP (g kg") 5.8+0.2 5.2+0.4 4.3+0.2
TK (g kg") 4.3+0.1 6.3+0.2 5.2+0.4
C:N ratio 60.13+4.8 42.54+35 52.65+4.1

Fig. 1:- Comparison of pH between initial substrateand vermicompost obtained from different treatmens (Mean+ SD, n=6

Tl T2 T3 T4 5 T6

Treatment

—e— Initial —=— Vermicompost ‘

Values with different letters are significantlyfdient (ANOVA; Tukey’s test, P < 0.05)

Total organic carbon (TOC) decreased in all theatiments, remarkably in those which contained higher
concentration of CD and PM. It may be due to theearilization of organic matter. As the PT in thedfemixtures,
the TOC content decreased as compared to inigal feixtures during vermicomposting process (Fighdhimum
TOC was recorded in T(226+10.4 g k@) and T (231+13.6 g k@) treatment after vermicomposting. The
combined action of earthworms and microorganismsg bbearesponsible for TOC loss from the initial fagalste in

the form of CO2. Similar observations have beemreg by Prakash and Karmegam [14] during vermicastipg

of sugar industry waste.

Total nitrogen (TN) content in the vermicompostsswiégher than initial waste mixture. In the pressmdy initial
TN content of the waste mixtures was in the raniy@.5+0.3-11.4+0.6 g k§ (Fig. 4). Whereas, TN content of
vermicompost was in the range of 12.9+0.6-23.9411&j" after vermicomposting. The increasing trend in TN
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content during vermicomposting corroborates with tindings of other researchers [11,15,16]. Acaungdio Hait
and Tare [17] losses in organic carbon due to safiestitilization by microbes and earthworms andr threetabolic
activities as well as water lose by evaporationirdumineralization of organic matter might be rasgble for
nitrogen addition. However, nitrogen enrichmentqrat mainly depends upon the total amount of N girasthe
feed material and the extent of mineralization migiiermicomposting [18, 19, 20].

Fig. 2:- Comparison of EC (dSnt) between initial substrate and vermicompost obtaied from different treatments (Mean+ SD, n=6

351

2.5 A

EC (dSm™)

1.5 A

T1 T2 T3 T4 TS T6

Treatment

—e— Initial —=— Vermicompost ‘

Values with different letters are significantlyfdient (ANOVA; Tukey'’s test, P < 0.05)

Fig. 3:- TOC (g kg") content of initial substrate and vermicompost indifferent treatments (Mean+ SD, n=6

601

TOC (g kg™

T1 T2 T3 T4 T5 T6
Treatment

‘B Initial £ Vermicompost‘

Values with different letters are significantlyfdient (ANOVA, Tukey's test, P < 0.05)

TP content was higher in vermicompost obtainedlitha treatments than the initial substrates aswshin Fig. 5.
The maximum increase were observed ii{I0.8+0.4g kg") and T (10.3+0.4 g kg followed by T, (9.4+0.2 g kg-

Y, T,(8.7£0.3 g k@), Ts (7.3+0.2 g kgb) and & (6.8+0.1 g kgh. The increasing trend in TP content during
vermicomposting is consistent with the findingsotiier researchers [11, 15]. Gosh et al., [21] regpbthat the
increase in TP content during vermicomposting isbpbly through mineralization, release and molilirea of
available P content from organic waste performediypay earthworm gut phosphates, and further adeaf P
might be due to P-solubilizing microorganisms pné$e worm casts.
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Fig. 4:- TN (g kg") content of initial substrate and vermicompost indifferent treatments (Mean+ SD, n=

314

N
e

TN (g kg™)
=
()]

114

Tl T2 T3 T4

Treatment

‘E Initial €8 Vermicompost ‘

Values with different letters are significantlyfdient (ANOVA; Tukey'’s test, P < 0.05)

Fig. 5:- TP (g kg") content of initial substrate and vermicompost indifferent treatments (Mean+ SD, n=6

134

114

TP (g kg™
~

Treatment

‘ﬂ Initial E3 Vermicompost‘

Values with different letters are significantlyfdient (ANOVA, Tukey's test, P < 0.05)

In the present study TK concentration in the ihitsaubstrates had increased significantly by the ehd
vermicomposting period (Fig. 6). The maximum insean TK was in § (8.4+0.2 g kg and minimum in §

(6.7+0.1). A similar increasing trend in TK conteftvermicomposting was reported by other auth@gs [L1]. It

has been suggested that earthworm processed rhatariains higher concentration of TK as comparethe feed
material due to higher mineralization rate as altef enhanced microbial activity [23,24,25].

Senesi [26] reported that a decline in C: N ratidess than 20 indicates an advanced degree ohiorgaatter
stabilization and reflects a satisfactory degreemafurity of organic wastes. In the present studgmicompost
obtained at the end of experiment had lower C: thb ras compared to the initial value (Fig. 7). T®eN ratio is
used as an index for maturity of organic wastesvat as a very important parameter because plastsat
assimilate nitrogen unless the ratio is in the nade€20 or less [27]. Initial C: N ratio was in thenge of 42.54+5.2—
60.13+3.8 before the inoculation of earthworm ie t#eed mixture. Finial C: N ratios were in the rangf
9.66+0.65—20.38+1.04 in vermicompost. These datmest that C: N ratio of less than 20 is considdécede an
indication of compost maturity. Senapati et al8][Bave reported that the loss of organic carboCa@sdue to
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microbial respiration and addition of earthworm X¢ements increase the levels of nitrogen and lhyel@vers the
C: N ratio during vermicomposting. In the presentlg the change in C: N ratio reflects the degfearganic waste

mineralization and stabilization rate during veromgosting.

Fig. 6:- TK (g kg™ content of initial substrate and vermicompost irdifferent treatments (Mean + SD, n=6

Treatment

‘Iﬂ Initial & Vermicompost ‘

Values with different letters are significantlyfdient (ANOVA, Tukey's test, P < 0.05)

Fig.7:- Comparison of C: N ratio between initial sistrate and vermicompost in different treatments (Mean+ SD, n=6

C:N ratio

Treatment

‘E Initial EJ Vermicompost ‘

Values with different letters are significantlyfdient (ANOVA, Tukey'’s test, P < 0.05)

CONCLUSION

In the present study, vermicompost produced finfetida possessing higher nutrient contents and lower C: N
ratio. However 100% of thP.hysterophorusvas not suitable feed mixture f&:. fetida Therefore it was mixed
with other organic waste like cattle dung and pres&l to enhance the nutrient contents. So it candesel as
valuable manure. In the present study it was praved vermicomposting could be introduced as apctiffe
technology to convert the.hysterophorugto a nutrient rich product for sustainable agitigre.
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