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Seasonal impact on biomass production of Cenchrusciliaris grass
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Abstract

Grasslands occupy approximately 45 million Sqg. kemaa
in the tropic, temperate and alpine regions througlhe
world. Buffel grass Cenchrus ciliaris.L) also known as
African foxtail is a palatable nutritious warm seagrass
naturally occurring in drier parts of the world. & ktudy
was conducted at GEER foundation, Gandhinagaralnd
to evaluate biomass production @&nchrus ciliaris. The
various growth parameters studied for all sets vebi@ot
length, above ground biomass (AGB), below groun

biomass (BGB) and number of leaves. Meteorologicag
parameters were recorded. Seasonal changes in ¢gsoma

were observed irCenchrus ciliaris over a year (2007).
Statistical analysis revealed significant intra sseel

variation in biomass. Maximum biomass was found in

rainy season followed by summer and least biomass w
recorded in winter.

Key Words Cenchrus ciliaris, Buffel grass, Above ground
biomass, Below ground biomass, intra seasonalti@ria
Introduction

Plants have many diverse uses, which have a dinect
indirect bearing on the civilization of human sagie
Range lands or grazing lands are extensive trdcisiad
and semi-arid lands that are essentially unsuitedain
fed crop cultivation, industrial forestry, protedtéorests

or urbanization. The best use of range lands is fo

livestock and wild life production; excluding iragon
systems or other technology. Range lands are tho
renewable resources, which require little or

hides and other animal products (R.Dennis Childl.,
1984). More than 200 million people use range $an
over the world for some pastoral production, whese30
to 40 million of these people are wholly dependent
livestock. Although, no comprehensive global assess
of the extent of rangeland exists, the best estimate
from U.N. Food and Agriculture Organisation (FAO,
1980-2000)-Data analysis by Eleonora
economist (2008).

no
commercial energy input to produce milk, meat, wool

Grasslands are important fan situ conservation of
genetic resources. Of a total of 10,000 speciely, DO
to 150 forage species have been cultivated, butyman
more hold potential for sustainable agriculture.eTh
grasses assume importance not only as livestock e
also as soil builders and binders and aid in soil

.conservation. In their principal role, the tropicabsses

stand as the highest potential yielder of starcld an
proteins equivalent to any other crop plants anthéu

dbeing the dominant component of tropical pastussghe

heapest sources of animal feed (M.P.Rajora, 2002).
erennial grasses are major components of tropical
pastures providing bulk of herbage to animals. giess
and grazing are important constituents of foddsoueces

in India. Out of the total land area of 3.2 millieg. km of

this country, about one-third falls under arid aedniarid
zone. (Vora & Bhatnagar, 2003).

Cenchrus ciliaris also known as buffel grass or African
foxtail is a palatable nutritious and warm seasoasg
naturally occurring in the drier parts of the worltis a
valuable tufted perennial grass in arid and serdi @eas
characterised by severe drought, high temperatore,
rainfall and sandy soil. It is an excellent grazpegennial
suited to pasture and rangelands. Its high soitlibm
capacity is due to its clustered root system inupper 8
to 10 cm layer of soil. It survives extreme andlpnged
Brought but grows vigorously when favourable candi
set in. Buffel grassQ@enchrus ciliaris Linn.), a perennial
sture grass species, has wider adaptability neda
edaphic habitats all over the country. It is onetlof
prominent species ofDichanthium-Cenchrus-Lasiurus

q grass cover type of tropical India.

Material and M ethods

The experimental site was located at the Botar@eaten

of GEER Foundation, Gandhinagar,Gujarat. India.
(latitude 23° 13'00” and longitude 78°42'00").
Gandhinagar has a monsoon climate with three main

Panunziseasons: summer, monsoon and winter. Other thangdur

monsoon the climate is generally dry and hot. Tdiec$

Grasslands, including sown pasture and rangelarel, athe experimental site was sandy loam and slighkigliae

among the largest ecosystems in the world. Theyaare

(pH 7.5) with 0.36% organic carbon, Electrical

source of goods and services such as food and efpragconductivity- 0.16mmho, Available Nitrogen — 285ta,

energy and wildlife habitat, prevents soil eroséom also

Available Phosphorus- 24 kg/ha , Available Potas3b6

provide carbon and water storage and watershelg/ha. The water was suitable for irrigation as its

protection for many major river systems.

*Corresponding Author
E-mail: rajkumariparwani@yahoo.com

electroconductivity is 0.98, pH is 7.8 and Ca+M@iS7
M.e/L. The palatable fodder grass which was setefde
the experiment wa€enchrus ciliaris. The material was
sown in the experimental plots in randomized block
design in five replications. The Plots size was 3m»xand
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distance between the adjacent plots was 2 m andrédn
tussocks were planted in each plot according tordie

Cenchrus ciliaris plant during the growing season and
reached to the maximum in October. At the end of

method, where row-to-row spacing was 30 cm andtplamgrowing season the shoot and root biomass were at

to plant spacing was 25 cm. Routine agronomic mest

of fertilizer and irrigation were followed. The
meteorological data namely average
temperature, minimum temperature,

photoperiod and rainfall were noted during the dfiel
experiment (Fig.1). A trial was done to gra@enchrus

maximum. Re-growth of foliage and continued
maintenance of the individuaCenchrus ciliaris plant

maximumafter dormancy depends initially on the reserveddfo
humidity, material in the roots. Reserved food material i thots

was used for the re-establishment of tillers/shoots
(photosynthetic  surfaces). Therefore a sustainable

ciliaris grassin the month of September and its seedsdecrease may occur in shoot biomass. At the eritleof

were sown in the late September. In spite of itiagaand
fertilization the seeds took very long to get eksaled.
Growth data of the individual é@chrus ciliaris plant was
calculated in different seasons. Data on heighplanft,
number of tillers, fresh weight of shoot and fressight
of roots on individual Cenchrus ciliaris plant was
calculated. The maximum roots generally occur iparp
30cm, depth of soil. Therefore, from the base afhea

growing season, more photosynthetase were allodated
the shoots and the roots to increase food resednres
future use for daily function i.e respiration. Apeatly
the Cenchrus ciliaris plant allocated more
photosynthetase to increase the photosyntheticacairf
(leaf area).The shoot root ratio 6enchrus cilaris plant
substantially increased due to prolonged growirasse

in monsoon. The results are in agreement with (kMead

plant 20cm, radius was formed and each plant wa$975) and (Coolet al; 1986).This study showed that both

excavated up to 30cm, depth with ball of earth vdth
shawal. The individual plants were kept in polythdrags

and labeled. Belowground biomass was assessed afteeginning of

washing thereby the excavated roots with a fineofet
water to remove the soil particles. The shoot parivas

clipped up to ground level and green weight wasneed

in grams. All the above ground and below groundam
so collected were recorded in grams by using aaitr
balance.

Results and discussion

It was observed thafenchrus cilaris is a warm season
grass and sprouts in February and becomes dormtrd a
end of September after seed dispersal (Umar Farbal,
2003). The average height of tlenchrus ciliaris plant
at the end of summer, monsoon and winter season
shown in Table 1. A€enchrus ciliaris is a warm season
grass the average height of the plant in the wiséason
is less due to less growth vigour. T@enchrus plant in

shoot and root biomass of individu@enchrus ciliaris

are higher at the end of growing season than in the
growing season. The numbers of
tillers/shoots reduced were less in October contpevith

that of May. Shoot root ratio increased with the
progression of the growing season and an increase i
shoot biomass, because the shoot height was maxithum
can be concluded that number of tillers was higher
summer followed by monsoon and winter.

In the present study it is observed that undegation
and optimum fertilization conditions, a close riglaship
exists between temperature and Dry matter productio
The rate of leaf appearance in stems of graminaceou
plants increases with high temperatures. Crop dramt
kuffel grass peaked at the time both high tempegatnd
important precipitation events or sufficient soibisture
coexisted. Buffel grass grows at a slower rate rduri
cooler weather than many other tropical grasses

summer and monsoon season exhibits greater hesght @Humpherys; 1967). Cool weather exerts a negative
compared to same in winter. Similarly, the numbér oimpact on growth in buffel grass, in addition blieass

tillers decrease from summer to monsoon to winter.

The root biomass o€enchrus ciliaris plant in summer,
monsoon and winter season is also shown in Thble
winter the root biomass is less as the growth efglant

is restricted due to unfavourable season. The sho

biomass at the end of the summer was very high titran
root biomass. This difference in shoot and rooinzss

will enter a dormancy stage (little or no growth)der
low soil humidity/no rainfall conditions. The saities off
quickly hence stressing the plant. Under controlled
conditions and different management systems, buffel

grass has shown yields of up to 80 kg hinder seasonal

conditions, reported growth rates for both rainamgl dry
seasons were 81 and 20 kg'haspectively (Eduardo

material in root was used for the initial of nevosts. The
shoots gained less height in the beginning of tieevong

by 25% when water was excluded during vegetative
growth, whereas yield was reduced by 59% when water

season. Therefore, the shoot biomass was sigrifjcan Was imposed at flowering stage (Thoneisal., 2004).

less than the root biomass. The non-significariedéhces

Severe warm conditions of summer could not affbet t

between shoot and root biomass in monsoon season 3§0Wth of Cenchrus ciliaris, which kept on flourishing

attributed to the growth of both shoots and roais tb
enhanced photosynthetic in shoot and allocatiomofe
photosynthetic to the roots for storage and re-gjtowhe
shoot weight increased more than the root of aivihaial

well

in such conditions.Cenchrus ciliaris has been
considered as a highly drought resistant grassiespelt
is adapted to a wide range of soil and climaticditions.
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Table 1 Growth parameters of Cenchrusciliaris during different seasons
Par ameters Summer M onsoon Winter
(February-M ay) (June- September) (October-January)
Height of plant 129 154 95.25
(cm)
Number of tillers / 32 25 245 18.25
plant
Above Ground
Biomass/ plant 154.5 255.75 114.5
(gm)
Below Ground
Biomass / plant 62.25 75.75 54.5
(gm)
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Fig.1 Monthly Climatic Data, Sour ce: (Station name- Gandhinagar, Year: 2007)
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There is non-significant difference in root biomass

summer and monsoon season due to the allocation of

Humphreys,L.(1967). Buffel grasSehchrus ciliaris)

in Australia.Tropical grasslands, Vol.1, pp. 123-134

more photosynthates to root by the end of the grgwi (5) Lemeziene, N: Kanapeckas, J; Tarakanovas. P &

season to enhance reserved food material for egipir
during dormancy and its re growth during growing
season. Similar results were obtainedCamchrus ciliaris
grass (Umar Farooq, 2003). The root biomass dezseas

Nekrosas, S. (2004). Analysis of dry matter yield
structure of forage grasseRlant Soil Environ.
Vol.50, pp. 227-282

when re growth occur in the early growing seasdme T (6) Panunzi, E. 2008. Food and Agriculture Orgaitira

reserved food in the root is used for shoots reviirand
there is decline in root biomass. After the formatof 8-
10 leaves on stem the reserved food of root isiset for
shoot re-growth. As the growing season progreskses t
leaves manufacture sufficient photosynthates anw se

extra food material for day to day life requiremémthe 8)

root, to enhance the reserve food material. Heaflthn
individual plant depends upon its ability to syrsize
food in leaf area and enhance food reserves indbts
decrease in beginning of the growing season bedtise
used for shoot growth. At the end of growing sedsotfh

shoots and roots have maximum biomass because &)

maximum  photosynthetic activity due to prolonged
growing season. All grasses produce more abundantly
during  wet season, but the variation in produdtivit
according
(Lemeziene et al., 2004).

It was observed that severe warm conditions of semm
had no effect on the growth and biomassGefichrus
ciliaris , which kept on flourishing under such adverse
climatic conditionsCenchrus ciliaris has been considered
as a highly drought resistant grass species.dtapted to

a wide range of soil and climatic conditions. Dgrithe
seasonal study it was observed that crop growth in
Cenchrus ciliaris peaked at the time when both high
temperature and important precipitation events or
sufficient soil moisture coexisted. Buffel gragseiichrus
ciliaris) grows at a slower rate during cooler weather than
many other tropical grasses. Cool weather exerts a
negative impact on growth in buffel grass. Thusséeal
changes in biomass revealed significant intra sedso
variation. Maximum biomass was found in rainy seaso
followed by summer and least biomass was recorded i
winter.
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