+oumnal of Research & Development Vel 1 {2001}

Response of Themeda anathera (Nees) to Varied Biotic Treatments in
Dachigam National Park, Kashmir

;. A. Bhat and M. Y. Qadri

Centre of Research for Development, The Universty of Kashmur, Srinagar -
| SH0a,

ABSTRACT

The paper npotts the effecls of a vanetv of hiotie vanshles on the bhypogeal
subtetvanean rheomstic bomass of the dommant priss Themedu  anaibe {Nows) of wild
siretches of lemperate zone gruastunds of Duchigun Natonal Park. Kashmir (347(4 34" || N
latibude nnd 74754 - TS 00 fongitede), The highest beominss oecamrred o the e Taiirmil ot
while the least biomass wis recorded for the extremely grazed ste expresang the  least
resiance of the, grass o overgrazing o clesr mdicalion of regenerubive tend of e presad
but recently protected site and a very litle worease al the clipped site on compuring wath
of the |least-interfered / proeciad =te The probable hypothebcal resson for the ErURariisness
md dominence of T amarhera in the ares could be 5 sublerranean vegelsive mode of
maltiplication in combination with ils response o modemte frequency of fires in grassluds
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INTRODUCTION

Most perennmal grasses are known to store carbohydrates as reserve material |
particularly rhizomatic ones ; it 8 the amount of this that determines ther
winter survival { Smith , 1964 ; Mooney and Billngs , 1965 ) and has been found
to be required for the regrowth and rejuvenation of their fresh photosynthetic
tissues ( Jameson , 1964 ) Quite a large number of studies have been related 1o
response of plants to defoliation and herbage removal Both abiotic factors and
defohation by way of such bionc factors as grazing , chpping , and burning at
different phonological stages , in different seasons and at different heights affect
grasses | thew carbohydrate storage and also the Wfe of other forbs vanously



Wolf (1967) reported post-defohanon regrowth in Phalona arndinacea 10 be
refated to the carbohydrate reserves of the plant To chpping, different grasses
respond differently Kinsinger and Hopkins (1961) observed lower carbohydrate
storage i unchpped grassland plots than n the moderstely clipped plots . Blue
gramma and western wheal grass remained unaffected by clipping at § 00 emto 7
50 cm heights respectively with regard to carbohydrate storage (Fsher,1966)
Agropyron intermedinm when subject to cutting treatment during summer recovered
total water soluble carbohydrates and root growth during Autumn equal to those of
uncut plots (Ogden and Looms, 1972) Owensby et al (1970) recorded decreased
amount of storage materials avalable for winter-dormancy m Agropyron gerardii due
to late chpping, which resulted in depression in regrowth in ensumng spring  Different
grasses have been found 1o respond to grazng n different seasons differently. Hyder
and Sneva (1963) found that crested wheat grass and Siberan wheatl grass tolerated
spring grazing while bearded wheat grass and blue bunch wheat grass were sensitnve
to grazng m sprng. Too early, too frequent and 100 heavy defolation declmed the
vegetational vigour to a great extent (Hednck, 1958) and in extreme cases led to
death of the plants (Wemnmann, |948)

Grazmg reduced photosynthetically active leaf ares and also tended to cause
mcreased respiration’ wound respiration (Sing of af, 1980) and as a conseguence
more storage materils were used up

Nevertheless, presenbed mowing, clippng. grazing, and burning of grasslands with
managemental perspectives are at times regarded as useful practices, most of the least
mterfered or wild temperate streiches of grasslands of Dachigam MNational Park,
where perennal grass fhemeda anathera (Nees) forme the domemant cover suffers
frequent anthropogemic accdental bummg durng dry miervals of Autumn and
Wmnter  Besades fires, practices of unprescribed grass cutting and grazmg of vanous
mntensiies are also prevalent in the arca Epwgeally T. amatheru  culms are seen to
be exsting as remnants among the florstic elements of the stretches used as
pasturelands of vaned grazng intensities = Study on the mpact of such practices as
grass cufting, grazing, protection and burning on the hypogeal / subterranean homass
of perennm! grasses like T amathera could be useful from both range ecology and
conservational perspectives and this investigation is a preliminary and an empirical
one in this direction,



STUDY AREA

Five clearly differentiable south facing 100 m’ demarcated grassland
pastureland plots located in Dachigam National Park (34" 04'.34" 11' N latitude and
74" 54.75" 09 E longitude) in the altitudinal range of 1680 — 1800 m were selected
for the study. The dagnostic features of the sites were

S-1. This represented an overgrazed grassland site subject to round the vear
grazing by hill cattle, sheep, goats and horses.

§-2. Anovergrazed but recently protected and shghtly regenerated grassland area

§-3 A grassland with a domunant cover of an unpalatable grass Stpa stherta and
8 least domnant 7. anathera cover. During a dry spell of autumn- wmnter it suffered
an accidental burming In the ensuing spring it appeared to regenerate 7. anathern
epigeally Data of S:a in Fig | pertams to an addtonal T amathera dominated post-
fire plot which also suffered accidental burning and was sampled for the last three
seasons of the mvestigating penod

5-4. The site with a conspicuous cover of I\ anmathera was subject to clipping /
cutting in summer and autumn,

§+«5 Comparatively the least interfered’ most protected stretch

The overall chmate of the study area s temperate - nival but all the study
sites have a temperate or subnnal location expenencing four different reasons a year
sprng (March — May), summer (June — August), autumn (September — November)
and winter (December — February) The usual termperature range 1s between - 10°C
during winter to 37°C durmg summer, while anpual total ramfall generally varies
between 500 mm and 700 mm,

MATERIAL AND METHODS

The samples of fresh, live, subterranean rhuzomes of 7. amathera (Nees) were
harvested after cutting five superfical (5 — 7 cm deep) soil blocks of 25em” area ot



each site in each season m a random manner. The rhzomes were washed, sun dned

and then oven-dried at 85°C for 48 hours and weighed and computed as average for |
m’ sitewise and seasonwise

RESULTS

The mean drv weght / biomass mg /m” values of the rhuzomes of T. anarhera
under the exsstng natuml edapho-chmatic condiions m vanous plots subject to a
vanety of biotic treatments through eight successive seasons revealed that the ghest
omass was achieved in post-burnt plots. 1t 5 noteworthy that the burnt plots were
selected from available areas which have suffered accidental burning and as such
were not expermmentally manipulated plots

At the site which suffered accidental fire in late autumn (Site S-3) the omass
in the ensuing spring accounted to only 63000 mg /m’, while in summer it went up to
IHMn;:‘u?mdmnnﬂqmmquﬂmdIndrumm:ui.tﬂum;rm'.
At the accidentally bumnt site 5-3a, whose data were recorded for only last three
seasond, the values were alio significantly higher, Le , 252,000 mg /m’

The lowest values were recorded for the plot which had a comtmuously
overgrazed history (Site 5-1) Here the values, through different seasons of study
penod, anged between 2200 mg /m” and 5660 mg /'m’,

At the previously contmuously grazed but subsequently protected sie (5 -2}
the values appeared to exhibt an mcreasmg  regeneratng tendency through
successive seasons from the lowest of 64%0 mg /'m’ in the first spring 10 the highest
of 66060 mg /m’. in the second autumn. At the site 5- 4 which was 11O Sumimer
and autumn cutting the values vanied between a low of 82200 mg/ m" during second
winter and a high of 108330 mg/m” during the first sutumn

The values at the control / least nterfered (protected) site fluctuated befween
lmmmunnf?ﬂiﬂﬂmg!m’mh&ﬂspm’gnﬂlmmmnf‘ﬂﬂﬁmr'm"' mn
the second autumn It was sure about this site that it had not suffered any kind of
major ot interference mcluding burning at least for the last two years



DISCUSSION

From the data obtained and portrayed i Fig | and also keeping the vegetative
subterranean mode of multiplication of 7° amathera n view the sigraficant inferences
arrved at mcluded:

b)

d)

" TRI00 mg ‘m

Contmuous overgrazing had a negatrve mpact upon the growth,

development and spread of the grass

The site which was previously exposed to overgrazing but

subsequently protected from gramng appeared to be progressively

regenerating and re-establishing the grass species

The plot which has suffered burning during the first autumn / winter

of the study period and was dominated by the X stherica  began to

show a brisk and quick increase in the hypogeal biomass of 7.

anathera rhizomatic network indicating positive rejuvenative stimulus

of burning on the grass.

The grass appeared 10 show very little response to the cutting

et

The control / least-uterfered site seemed 10 have a capacity to suppon

spread and %mmufhrnthm-mihumnhm-nmuunf
and 95220 mg/ m*

The gregariousness, and thus the dommnance, of 1. anathera, under the
prevaihng edapho-climatic conditions, was attnibutable to the following probable

factors
|
4

3

Cryptophytic mature of the grass species

Its predominamtly vegetative mode of multiplication, ws percent fill
and reproductive capacity bemg sufficiently low (Bhat, 1995)
Stumulation of the grass by modemtely frequent accudental fires
{which have previously always been there but only thew frequency on
account of anthropogenic agencies has increased recently).

Increased underground biomass on bumt plots m grasslands has  been
reported by Malana & Misen (1981, of Apggarwal and Gupta, 1988) The later
workers also observed the fire to be responsible for ncrease m biomass as compared
to cutting and control treatment However, from the overall visual field observations
it appeared that m the I~ anathere donunated areas, which suffered burning annually
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Fig. I. Subterranean/hypogeal hiomass (mg'm’) of Themeda anathera (Nees) at differenthy
trvatedd sibes,

and uninterruptedly, the progression of the grass was inhibited / reduced on account
of impact of higher frequency and intense effect of burning. The higher frequency of
burnng did not allow the accumulation of litter. The rain showers washed away both
ash and denuded soil from the slopes, as a result the bive rhizomes got exposed and
sun-burmt durmg hot summer months Presence of accumulated surface btter also
formed a sort of msulation and provided hurmd microchmate and cover both for the
surface soil and the superficully but subterrancously stragghng rhzomatic network
of I. anathera

The evolution of 7. anathena as a cryptophyie could here be hypothetised as
an adaptation in response to fire and adverse / extreme chmate and also because of



transformation of Itter imto humus and ns mix up with the surface soil The newly
formed soil must have eventually covered or buried the live stems and in course of
tme the grass mght have evolved as a cryptophvtic / subtermanean species
developing aenal shoots only dunng favourable seasons
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