BIOLOGY OF Jmperata cylindrica (L.) BEAUY,

ABSTRACT

S. N, Sanma

DEPARTMENT OF BOTANY
SCHOOL OF LIFE SCIENCES

SeUBMITIED IN ‘
TULFILMENT OF THE REQUIREMENT OF
TEE DEGREER OF

DOCTOR OF PHILOSOPHY

TO

NORTH-EASTERN HILL UNIVERSITY
SHILLONG, INDIA
APRIL, 1985



ABSTRACT

The study deals with the escelegy ef an impertant weed sf the

nerth-eastern regien, namely Imperata cylindrica {L.) Beauwv. This

species is feund in highly disturbed sites, They ferm early
successisnal species after slash and burn agriculture (lecally called
Jjhum), as part ef the weed cemmunity during the first 5-6 years,
Under shert jhum cycle of 4=5 years (the length ef the intervening
fallasw phase betwsen tws successienal creppings), this weed aleng
with sthers ferms part of an arrested successien. Regeneratien
threugh extensive undergreund rhizemes centributes te the vigeur and
rapid spread of this spsciss., Repreductien threugh éeeds alSe sccur
under intense bistic disturbance., The present study deals with its
altitudinal adsptatien, demegraphy and populatien dynamics sf natural
as well a8 introduced pespulatien, rescurce allecatien strategies and

pessible centrel measures,

1. Studies on adaptational behavieur of twe populatiens ef Impsrata

cylindrica (L.) Beauv., aleng an altitudinal ‘Qradient,

In the present study reciprecal transplants of tws pepulatiens

of Imperata cylindrica frem a low elevatien at Burnihat and a high

elevatisn at Shilleng was dene te study their grewth behavisur. The
lewer slevaticn pepulatisn shewed vigar@ué grewth when érawn in its
native site than when trahSQIanted te an a2lien site at higher
slevatien, The higher elevatien pepulatiocn shewed a mere vigsreus
grewth at lswer aleuagicn site than in its native site. This greater
vigeur of the tue papulétisns at lewsr elevatien is related te mere

faveurabls temperature conditiens. Allecatien pattern fer bismass
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in the tuo populatiens did net show eny difference at the twe altitudes,

Cancentration ef nutrients such as nitregen, phespherus and
petassium was more in the two pspulatisns when raised ét Shillgngb
cempared te that at the lower slBustisn at Burnihét‘ Allecatisn ef
phespherus and petassium was mere fer the belew—-greund érgans in the
pepulations at beth sites cempared te the allscatisn ef nitregen,
Though accumulatien ef nitrogen, phespherus and petassium 'fellewed a
similar trend with the biemass sccumulatien in the abavéugraund and
belsw-greund parts, the phespharus accumulatisn in the belemugfaund
ergans showed z sharp in:raaés‘fer the Shilleng pepulatien raised at
Shilleng cempared te that fer the Burnihat pepulatien.

Nutrient uptake efficiency was mere in the twe pepulatiens
raised athurnihat whereas nuﬁrient use efficiency was higher in the
case of phespherus enly in the twe pspulatisns groun at Shilleng,
Vegetative effert was similar in the tws pepulatiens rafsea at ths
different altitudes, Pser growth behavieur in the tws‘p@pulati@ns
when raiset at higher slevatien éhillang may be attribufed te the
lsw saii nutrient status and envirenmental cenditiens such as
temperature, The present studies suggest the existence ef altitu-
dinal ecetypes within the species, theugh the twe pabulatians shaw

a high dsgree of phenetypic plasticity,

11. Pepulatien dynamics ef Imperata cylindrice (L.) Beauv. var

majer relatad to slash and burn agriculture (jhum) in nerth-

sastern India at twe different altitudss.

Imperata cylindrica is a nexicus weed ceming up in early

successienal fallews after slash and burn agriculture (jhum) which

is prsvaiént in the nerth—~eastern hill regiens ef India, The



regeneraticn and establishment patterns threugh tillers is mere
vigsreus in ysunger fallews and is dras£ically curtailed in slder
gnes as evident frem msrfality/natality patterns and ags structufe
gf the tiller pﬂﬁulati@ns.x The regeneratisn of thertillerruas
enhanced in burnt plets a8 cempared to unburnt pleits, Differences
were observed with respect te recruitment pattern in dif ferent
coherts studied. This was related te envirenmental cenditiens as
well a8 te increaSe intre- and/er inter-specific cempetitien. The
implicaticon af the‘results in natural centrel af<this weed under
lenger slash and burn cycles and arrastedlsuccessisn under sherter

cyclses has been discussed..

11l. Fate of intrgduced Rhizemes and seeds of Imperata cylindrica

(L.) Bsauv. after slash end burn sgriculture (jhum) in

nerth-eastarn India at tuwe diffsrent;altitudes.

Establishment of the introduced pepulations of Imperata
cylindrica through seeds and rhizemes was studied in 0, 3, 5 and
10-year old fallews with er without the assaciatsd:herbaceeus
vegetation, The establishment of the pmpuléticn thrsugﬁlb@th these
decreased drastically with the sge of the fallew. While the remsval
of assetiated herbacesus vegetaticn impreved establishment snly
in a O-year ocld fallew, absence of such a difference in slder
fallews is related te the presence of the larger shrubs and trees
ih'thevcgmmunity. Mertality was a centinuing risk the intreduced
p@pulatiaﬁs had sften te face rather thaﬁ it @éing cenfined te £he
early phases of establishment alene. Further, density dependant

mertality was evident with higher mertality rate at higher densities

e@f the intreduced populatien., The significance ef these results




are discussed from the peint of view ef wsed vigeur in jhum fallsws,

1V. Grewth and reseurce sllecatisn ef Imperata cylindrica (L)

Beauv, after slash and burn agriculture (jhum) in nerthe

eastern India at twe different altitudes.
Crowth and rescurce allecatien strategies of Imperata

cylindrics, an impertant early successiocnal rhizematous perennizl

species, were studied in fallews after slash and burn agriculture

at twe slevatione inVMeghalaya. In this species, rapreﬁuCtien is
threugh vegetative sprouts and seeds reproduction is seldem
attempted except Qnder stress., The greuwth of the above-greund parts
from the pesrennating rhizém& was rapid in the O-year eld fallow. In
3- and S~year eld fallsews, the build up ef the under-greund peren—
nating ergans was rapid. A greater alleéatien of bismass te stem
compsnent and ralaiively lesser allecatien in elder fallows te the
lezafl compenent, as cempared to tﬁe yeunger fallews may be related
with the need of the species to grew taller in‘alder falléws fér
sﬁéde aﬁaidance; The vegetative repreductive allscatien incressed
markedly uith the age af the fallew and this may help its success

as a weed in the jhum plets during the subsequani slash and burn |
and crepping, Preferential allecaticn ef nutrients like nitregen,
phasphorus and petassium te the leaf cempenent weuld help in
qujoker crewth and establishment in the initial phases of fallew
regrowth while mére allocation of nutrients toc the rhizeme in a
S~year old fsllow weuld help in its survival through anether slash
and burn cycle. The decrease in nufrient uptake aféicienCy afpg;

cylindrica with the age of the fallsw may be related to decline in



plant vigeur, cempstitien and reduced nutrient availability., The
decreased nutrient uss efficiency in older fallows may alse be a
functien of reduced vigeur cf the plants, Since phespherus is an
element abserbed in larger quantities by the herbacecus vegetatien,
the high phespherus use efficiency of 1. cylinﬂrica may be a censerve-
tary mechanism as fér a@s this nutrjent is cencerned, The grewth and
allecation strategy ef this peremnial weed ceoming after slash and

burn agriculture is indicetive of its extrems rudsral behavicup.

V. Contrel ef Imperata cylindrica (L.) Beauv.

The study deals with the varisus aspects of the centrel ef

‘Imperasta cylindrica (L.) Beauv. In experiment conducted with pure

stands ef this weed, glyphesate (0.8 kg ai/ha) in tws applicatisns at
6-week inlervel gave lesting centrel in terms of tep gréwth and damage
te the under-greund parts. Althcugh enly a lew degree of centrel was
sbeerved threugh sickling, therdry weight of shoet and seluble sugar
and starch declined te a level which can be compared to the mest
gffective herbicide treatmeht ebtained through glyphesate., Applicstien
of dalapen (3.0 kg ai/ha) fellewed by paraquat (0.4 kg ai/ha) fer six
times at 2-week interval previded only shert term centrel threugh
damage te the aerial parts enly withsut any effect on the under-greund
‘rhizemes, Six reunds ef applicaticn at interval ef 15 days er three
applicatiens at 10 days interval fellewed feur mere st 20 snd 30 days
intervals gave better centrel. A 15 days interval and applicstien at
langer intervals than 10 days after three rounds can be mere effective.
Appliceticn of glyphesate in August and September was mest effective
fer centrelling this weed which ceincides with adequzate msisture

centent in the seil. Further, during the active perisd of growth this



weed wa® more susceptible te glyphesate,

The results presented here shew that successful centrel sf a
rhizemateus perennial like 1. cylindrice can bs ebtzined with a herbi-
cids such as glyphesaie which is rapidly abserbed and trenslecated
befere the compeund itself is damaged through metabolic activity, es
suggested by Sprankle et al., (1975). Further, a herbicide with
feliar applicatien and phleem-translecated at a prapsi stage af
grewth of the weed and in the érESance ef adeguate meisture in the
seil is effective te get sufficient basipetal translecatien te the
under-ground ergans. Anether sspect that cmﬁeé sut of tha.stQ@y is
that repeated application of centact herbicide such as paraguat cen
have enly limited centrel ef the aerial mass withaut killing the
under=-greund vegetative rhizeme,

Bislegical elimination during secendary succession after 5-6
years of fallew regrewth threugh a jhum cycle of 10 yeafs 8r Mere is

perhaps the mest effective centrel measure for this weed,



