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Abstract: Present mvestigation was carried out for two years m sandy loam acid lateritic soil to study
the effect of Fly Ash (FA), organic wastes like Farm Yard Manure (FYM), vermicompost (VC) and green manure
(Sesbania rostrata) (GM) and chemical fertilizers on growth and vield of sabai grass (Eulaliopsis binata).
Integrated application of FA, orgamc wastes and CF resulted mn significantly higher tiller number, dry matter
accumnulation and green leaf vield as comparedto sole application of CF in both the years. Application of
fly ash in combination with organic wastes and chemical fertilizers recorded maximum yield advantage
(up to 22.8 and 27.6% in the wet season of first and second year, respectively), while the yield increase was 3.6
and 9% 1 the first and second year, respectively when it was used in combination with only chemical fertilizers.
As regards organic wastes GM recorded higher yield as compared to FYM or VC during wet season, however,
the performance of sabai grass was superior under residual fertility of VC based treatments as compared to FYM

or GM during dry season.
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INTRODUCTION

Sabai grass (Eulaliopsis binata (Retz.) C. E. Hubb),
a perenmial plant, 15 cultivated extensively on marginal and
sub-marginal rainfed uplands as a commercial crop. With
an estimated average global production of 200 million
tones per year (Atchison, 1995), it 13 mainly distributed in
China, India (Gupta, 2006), Pakistan (Sial, 2006), Nepal
(Khatri, 2006), Bhutan, Mayanmar, Thailand, Malaysia
(Yong, 2006) and Phillipines. In India it 1s grown m the
states of West Bengal, Bihar, Tharkhand, Orissa, Pumgab,
Haryana, Jammu and Kashmir, Himachal Pradesh, Madhya
Pradesh and Uttar Pradesh (Gupta, 2006). Tts thin and long
leaves with high quality fibre constitute a major raw
material for paper industries (Barik, 1998; Gupta, 2006;
Khatri, 2006; Sial, 2006), also the flexibility and strength
properties of the leaves are utilized for making ropes
and other rope based utility items (Basu et al., 20006,
Gupta, 2006). At present Sabai grass has an important
position in tribal economics of some region (Anonymous,
2002) of Tndia. In north eastern India sabai grass is mainly
cultivated in acid lateritic upland soils. These soils are
characterized by low organic matter content
(Mahapatra et al., 1985), toxicity of Fe, Mn and Al
deficiencies of N, P, K, Ca and Mg as well as some
micronutrients; reduced uptake of nutrients (Beckie and

Ukrainetz, 1996) and leaching loss of essential nutrients.
Again continuous use of high levels of chemical fertilizers
causes nutritional imbalance in soil (Nambiar, 1994). These
problems can be solved by raising the soil pH through
application of lime and combined use of organic sources
and chemical fertilizer. But often farmers can not afford
lime because of its cost barrer. Fly ash, a by-product of
Thermal Power Plants 1s alkaline i nature with pH value
of more than 9.0 (Cha et al., 1999) , can neutralize acidic
soils (Molliner and Street, 1982, Rautaray ef af., 2003) and
can mcrease the availability of Si, Na, K, Ca, Mg, B, S and
other trace nutrients (Ko, 2000). Moreover, the fly ash
contains all the essential elements present in soil except
nitrogen (Jala and Goyal, 2006). Since information
regarding nutrient management of sabai grass are scanty
(Tripathy, 1998), therefore the present mvestigation was
undertaken to study the effect of fly ash, organic wastes
and inorganic fertilizers on yield of sabai grass in acid
lateritic soil.

MATERIALS AND METHODS

Treatments: A field experiment was carried out for
two years (2002-03 and 2003-04) with sabai grass
(Eulaliopsis binata) (variety local) at the experimental
farm of Indian Institute of Technology, Kharagpur, India.
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The climate of this region is warm humid and the soil is
acid lateritic with a sandy loam texture and low in available
N, Pand K. Coal FA was obtained from Kolaghat Thermal
Power Plant, West Bengal, India produced through
combustion of pulverized bituminous coal. The physical
and chemical properties of the test soil and fly ash are
presented mn Table 1. Potential organic wastes like
Farmyard Manure (FYM), vermicompost (VC) and Green
Manure (GM), Sesbania rostrata were used as organic
nutrient sources. A umform fertilizer dose of 30:20:20 kg
N:P:K ha™' for sabai grass was applied in all the
treatments (except control) through chemical fertilizers
and organic wastes. Half of the recommended dose of N
was supplemented by organic wastes. Rest of the N as
well as balance dose of P and K was applied through CF.

All together nine treatments viz., 1. CF, 2. FA+CF; 3.
VC+CF; 4. VCHFA+HCF; 5. GMACF; 6. GM+FA+CF; 7.
FYM+CF; 8 FYM+FA+CF and 9. Control were arranged
in a Complete Randomized Block Design (CRBD). GM was
chopped manually to 3-4 cm sizes before application while
dust form of VC and FYM were applied. Organic wastes
were mcorporated manually 15 days before planting of
sabai grass slips. Chemical fertilizers like urea (46% N),
single super phosphate (16% P,0,) and murniate of potash
(60% K,0) were used as sources of N, P and K,
respectively. As sabai grass is perennial in nature 10-12
slips per hill were planted once in first weel of Tuly during
first year with the onset of monscon at a spacing of
100x50 cm between rows and plants, respectively. One
hand weeding was done at one month after planting to
keep the field weed-free. Remarkable incidence of insects
or diseases was not observed. Sabai grass was harvested
twice in a year, first cut in first week of November and
second cut in first week of March.

For soil chemical analysis, samples were collected
before starting of experiments from 20 cm soil depth at
random from different locations. The samples were air-
dried in shade for 48 h, ground in a pestle and mortar and
passed through a 2 mm sieve. Estimation of the pH,

Table 1: Physical and chemical properties of experimental soil and fly ash

Particulars Soil Fly ash
1. Particle Size Distribution

Sand (98) 61.25 40.51
Silt (%) 21.35 4829
Clay (%) 17.40 11.20
Bulk density (Mg/cu. m) 1.65 0.9
Soil reaction (pH) 5.35 .08
Organic Carbon (g kg™) 2.81 2.80
Total N (%) 0.44 0.05
Total P (%) 0.23 0.27
Total K (96) 0.58 0.46
Available N (gkg™ of soil) 72.62 15.20
Available P (g kg™ of soil) 5.15 43.60
Available K (gkg™* of soil) 42.41 66.40

organic carbon and available N, P and K contents of the
soil were done using a glass electrode, Walkley and Black
method, Kjeldahl distillation, NHJF extraction and
NH,OAc extraction methods, respectively (Jackson, 1973).

The recorded data were analyzed with the help of
analysis of variance (ANOVA) for Completely
Randomized Block Design (CRBD). Least Significant
Differences (I.SD) were conducted at a 5% level of
probability, where significance was indicated by F-test
(Gomez and Gomez, 1984).

RESULTS AND DISCUSSION

Direct effect of nutrient sources on growth and yield
of sabai grass during wet season: It is apparent from
Table 2 and 3 that combined application of CF and organic
wastes recorded significantly higher tiller number m ™, dry
matter accumulation (g m ) and green leaf yield (kg ha™)
as compared to control in both the years. Application of
FA along with CF and any of organic wastes further
improved the growth as well vyield of the crop.
Application of FA at 10 t ha™ supplied about 270 kg P
and 460 kg K ha™ as clear from Table 1. Besides P and K,
FA also contains nutrients like Ca, Mg, Fe, Mn, 7Zn and
Cu ( Jala and Goyal, 2006). As 1t 1s alkaline in nature it also
raises the pH of the soil and thereby facilitates the
availability of P, K, Ca and Mg (Khan and Khan, 1996;
Cha et al., 1999). Organic wastes like GM, FYM and VC
also contributed other macro and micro nutrients in
additionto N, P and K. This was helpful for better growth
and yield of sabai grass. Moreover, favorable soil pH and
supply of substrates and nutrients through organic
sources and CF might have promoted microbial activity
(Sarangi et al., 1997, Rautaray et al., 2003) resulting in
higher nutrient release and uptake by sabai grass. The
higher uptake ultimately resulted higher
yield of sabai grass. Similar findings have been reported
(Basu et al., 2006). Increased rice crop yield due to mixed
application of fly ash and paper factory sludge and
farmyard manure was also reported by Molliner and
Street (1982) and Rautaray ef al. (2003). Among three
organic wastes, the GM based treatments mvolving FA
and CF was proved to be superior to the rests followed by
FYM based treatments. VC-based treatments resulted in
lower leaf yield as compared to GM or FYM based
treatments in both the years. Green manure with very low
C:N ratio of 17:1 is as efficient as chemical fertilizer on
equal N basis (Meelu and Morris, 1988). So after the
addition to soil, this mitrogen-rich orgamic substrate
encouraged higher microbial activity i1 soil
(Mukherjee et al., 1990), thereby promoted decomposition
of readily decomposable carbonaceous materials at the

nutrient
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Table 2: Effect of different nutrient sources on growth parameters at harvest and green leaf vield (kg ha™!) of sabai grass during wet and dry season of 2002-°03

No. of tillers m™

Dry matter (g m™~?)

Leaf yield (kg ha™!)

Nutrient sources Wet season Dry season Wet season Dry season Wet season Dry season
CF 81.0 65.0 117.4 53.0 1746.0 742.5
FA+CF 82.6 74.8 120.9 68.0 1809.5 1006.8
VC+CF 83.6 74.8 124.8 72.8 1862.9 1026.5
FA+VCHCF 8.1 81.9 135.0 79.5 1971.2 1153.5
FYM+CF 883 69.6 129.6 63.2 1949.4 914.3
FA+FYM+CF 92.3 76.7 142.1 75.0 2144.3 1093.8
GM+CF 85.6 72.8 126.4 67.6 19188 945.9
FA+GM+CF 90.7 793 139.7 77.4 2045.4 1118.7
Control 68.9 61.8 72.8 48.8 10824 707.4
L3D (p =0.05) 21 39 3.0 5.9 75.6 91.9

CF = Chemical Fertilizer; FA = Fly Ash; VC = Vermicompost; FYM = Farm Yard Manure, GM = Green Manure (Sesbania rostrata), LSD = Least

Significant Difference

Table 3: Effect of different nutrient sources on growth parameters at harvest and green leaf vield (kg ha™") of sabai grass during wet and drv season of 2003-‘04

No. of tillers m—

Dry matter (g m?)

Leaf yvield ¢kgha™)

Nutrient sources Wet season Dry season Wet season Dry season Wet season Dry season
CF 142.6 125.0 243.2 112.8 36480 1437.0
FA+CF 159.7 145.0 289.5 155.9 3976.5 1998.0
VC+CF 154.8 143.6 276.4 151.4 3087.2 2136.4
FA+VCHCF 164.0 157.5 293.8 168.0 4341.1 2412.6
FYM+CF 164.0 135.0 294.8 138.6 4257.6 1887.3
FA+FYM+CF 175.4 148.8 3173 161.8 4654.4 2253.5
GM+CF 158.3 136.2 281.6 141.6 4075.2 1920.2
FA+GM+CF 168.3 151.3 299.0 162.6 4452.6 2306.5
Control 122.6 117.5 140.6 108.9 2079.4 1311.3
L3D (p =0.05) 4.1 5.3 11.4 7.0 175.6 245.9

CF = Chemical Fertilizer; FA = Fly Ash; VC = Vermicompost; FYM = Farm Yard Manure, GM = Green Mamire (Sesharia rostrate), 1LSD = Least

Significant Difference

initial stage and as a consequence, provided greater
availability of nutrients to the crop. However, VC having
comparatively higher C: N ratio (45:1) might have caused
microbial immobilization resulted in an limited supply of N
in initial stage. As a result VC based treatments recorded
lower yield as compared to FYM and GM.

Residual effect of nutrient sources on growth and yield
sabai grass during dry season: The effect of different
nutrient sources applied to the sabai grass during rainy
season under residual fertility was studied on the growth
and yield of sabai grass during dry season (Table 2
and 3). In general irrespective of treatments the tiller
number m~, dry matter accumulation (g m™) and green
leaf yield (kg ha™) of dry season sabai grass was lower as
compared to wet season. The residual effect of all the
fertilization treatments recorded higher tiller number, dry
matter and leaf vield of sabai grass as compared to CF
alone or control in both the years. The residual fertility of
FA based treatments involving organic wastes and CF
recorded higher yield as compared to similar combinations
but without FA. As regards residual effect of organic
wastes VC recorded higher yield as compared to FYM and
GM. However, no significant differences were found
under residual effect of FA+FYM+CF and FYM+GM+CF
when compared with the grass yield under residual
fertility of FA+VCHCF. Addition of nutrients through FA
and slow mineralization of the organic wastes supplied

essential nutrients to the crop under residual fertility in
the dry season also (Rautaray et «l., 2003). Thus
integrated application of FA, organic wastes and CF
resulted higher availability of nutrients in soil over CF
only under the residual effect, thereby, helped in higher
uptake of nutrients and finally led to higher leaf yield of
sabai grass.

CONCLUSIONS

Tt could reasonably be said that integrated use of
fly ash, organic wastes and chemical fertilizers
provided higher benefits towards crop yield as
comparedto continuous use of only chemical fertilizers
in acid lateritic sandy loam soils. The beneficial role of
fly ash was more apparent when it was used in
combination with organic wastes and chemical fertilizers
than in combination with only chemical fertilizers.

REFERENCES

Anonymous, 2002, Country case study paper India. The
Regional Workshop on Indigenous Practices of
Sustainable Land and Resource Management in
Asian Highlands Thailand, December 2-5, 2002
http:/Awww.ilo.org/public/english/region/asro/new
delhi/download/indiappr.pdf. Tast accessed on
29.06.2006.

1029



Asian J. Plant Sci., 5 (6): 1027-1030, 2006

Atchison, 1995. Are there enough tree free fibers to
produce adequate amounts of paper? http:/fwww.
paperlisteningstudy. org/TreeFree/question51 html.
Last accessed on 29.06.2006.

Barik, K.C., 1998. Performance of sabai grass (Eulaliopsis
binata) germplasm. Ind. J. Agric. Sci., 68: 326-327.

Basu, Manisha, Das, Samib and 5.C. Mahapatra, 2006.
Effect of mtegrated nutrient management on sabai
grass-groundnut  intercropping  system  under
ateritic soils of south West Bengal. Envion Ecol,,
245 9: 190-192.

Beckie, H.J. and H. Ukrainetz, 1996. Lune-amended acid
soil has elevated pH 30 years later. Can. J. Soil Sci,,
76: 59-61.

Cha, D.W., H.S. Lee and I.H. Jung, 1999. Production and
composition of the power plant coal ash in Korea. In:
Proc. Agricultural Utilization of Fly Ash Symposium.
Gyeongsang National University, Chin Tuly 1-23
(in Korean with English summary).

Gomez, KA. and A A. Gomez 1984, Statistical Procedures
for Agricultural Research. John Wiley and Sons,
Singapore, pp: 680.

Gupta, BN, 2006. Non-Wood Forest Products in Asia,
India. Available in: http://www.fao.org/documents/
show cdr.asp?url file=/docrep/X5334E/x5334e07 h
tm. Last accessed on 29.06.2006.

Jackson, M.L., 1973. Soil Chemistry Analysis, 2nd Edn.
Prentice Hall of India Pvt. Ltd, New Delhi.

Jala, S. and D. Goyal, 2006. Fly ash as a soil ameliorant for
improving crop production a review. Bioresour.
Technol., 97: 1136-1147.

Khan, R K. and M.W. Khan, 1996. The effect of fly ash on
plant growth and yield of tomato. Environ. Pollut.,
82:105-111.

Khatri, D.P., 2006. Non-Wood Forest Products in Asia,
Nepal. Available in: http://www.fac.org/documents/
show cdr.asp?url file=/docrep/X5334E/x5334¢07 h
tm. Last accessed on 29.06.2006.

Ko, B.G., 2000. Effects of fly ash and gypsum application
on soil improvement and rice cultivation. Ph.D. Diss.
Gyeongsang National University, Chinju (in Korean
with English summary).

Mahapatra, I.C., K.N. Singh, K.G. Pillai and S.R. Bapat,
1985. Rice soils and their management. Ind. T. Agron.,
30:1-41.

Meelu, OP. and R.A. Morris, 1988. Green manure
management 1n rice based cropping systems. In:
Green Manure in Rice Farming. Intl. Rice Res. Inst.,
Los Banos, Laguna, Philippimes, pp: 209-222.

Molliner, AM. and I.J. Street, 1982. Effect of fly ash
and lime on growth and composition of corn
(Zea mays L.) on acid sandy soils. Proc. Soil Crop Sci.
Soc., FL 41: 217-220.

Mukherjee, D., S K. Ghosh and A.C. Das, 1990. A study of
chemical and microbiological changes during the
decomposition of straw in soil. Ind. Agric., 34: 1-10.

Nambiar, KKM., 1994, Soil Fertility and Crop
Productivity under Long-term Fertilizer Use in India.
ICAR Publication, New Delhi.

Rautaray, S.K., B.C. Ghoshand B.N. Mittra, 2003. Effect of
fly ash, organmic wastes and chemical fertilizers on
yield, nutrient uptake, heavy metal content and
residual fertility in a rice-mustard cropping sequence
under acid lateritic soils. Bioresource Technol.,
90: 275-283.

Sarangi, P.K., T.K. Mishra and P.C. Mishra, 1997. Sail
metabolism, growth and yield of Oryza sativa L. in fly
ash amended soil. Ind. T. Environ. Sci., 1: 17-24.

Sial, M.I, 2006, Non-Wood Forest Products m Asia,
Pakistan. Available in: http: /fwww. fao. org/
documents/show_cdr.asp?url file=/docrep/X5334E
/x5334e07 htm. Last accessed on 29.06.2006.

Tripathy, SK., 1998. Effetc of cuting management and
nitrogen fertilization on yield and economics of sabai
grass (Eulaliopsis binata). In: Proc. National Sem. on
Strategy for maximization of forage production by
2000 AD, May 5-7, 1998, W.B. India. pp: 113-116.

Yong, P.L., 2006. Non-Wood Forest Products in Asia,
Malaysia. Available in: http: /fwww. fao. org/
documents/show_cdr.asp?url file=/docrep/X5334E
/x5334e07 htmn. Last accessed on 29.06.2006.

1030



	AJPS.pdf
	Page 1


