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S8lash and burn agriculture (locally known as
Jhum) is the most prevalent form of eropping in the
Bill areas of northeeastemn Xaéia* The early successional
herbaceous communities constitube an important phase
in the fallow development during secondary succession
aahaaqneat to erwpyiagg This community which holds the
ground for about 5.6 years, often gets arrested at this
stage due to shortening of the Jhum cycle (the intervening
fallow period before erappiag is again done on tha same
sitej. The present study deals with the eco-physiologiecal
analy#ia of this community and a comparison with the
uer%aaaeﬁs'camm&nisiea of older fallows of secondary
3aﬁcaaaian which is important both from the view points

of understanding the biological and sn%ixenaqg%al agpects
related to Jhum, The Siudy mmao eonnied oub iw Bypnchol e
the Kihend Hollls (26°N Anal ‘?iaS‘SL:D

Grgaaizatien of harhaeﬂans weed eeﬁmunities was

Aﬁtuﬁiaﬁ under 4, 6, 10 and 20 yaar 3haa eyeles. Under
shorter Jhua cpcles of 4 and G years, the species of the
pre-burn stage reestablished subsequent to the burn whereas
under longer cycles of 10 and 20 years shade tolerant
herbaceous species of the pre~burn stage were replaced by
more ecompetitive aﬁﬁ ruderal species after the burn.

Abundance as well as bilomass of weeds was sigaifiaanﬁly




higher under shorter eyclas of 4 and © years as compared
to longer cyeles of 10 and 20 years., Further, the density
and blomass values were sigaﬁfie&ﬁ;iy higher in the
uneropped sites than that in the cropped sites under all
Jhun cyeles, Diversity indices based on numerical ’
abundance inereased sharply immediately after the burn
'mnéﬁx all the cyecles, However, while diversity index
tased on biomass inecreased sharply after the burn under
4 and 6 year cyeles, reverse was the case under 10 and
20 year cyeles. Wead problem has been discusse’ in
relation to the length of Jhum eycle. A '

Germinable seed population in soll was estimated
under %; 6, 10 and 20 year Jhum cyecles at three times -
Just before the burn, lmmediately after the burn and
after one year of ceropping. At all the sampling times,
the total number of germinable seeds was significantly
vatoriun dominated eyeles
‘compared to © year Igograts dominated, 10 year and
20 yeoar ones at all samplings. Though there was no
significant difference between 6 year Igperats dominated

higher under 4 and 6 yaax Supato

fallow and 10 or 20 year fallows at the pre-burm stage,
the former had significantly higher number at the
immediate post-burn stage and after one year of c¢roppinge.
The number of gﬁrﬁiﬁahle seeds decreased after the burn

and cropping and it was,sﬁﬁé”pzanenngeé in case of



longer cyeles of 10 and 20 years. Species like Eypatorium

linifolius and Aggeretum gonvzoides
were more abundant after gxagping as compared to others.

Results are discussed in light of the weed problem in
relation to the length of Jhum eyecle.

Three eatagéxiaﬁ of aeaaa&axy'saceﬁasiaaai

herbaceocus communities s&hxsquea% tawslashzané burn viz.
early s&es#s&ignal non-sprouting, early successional

" gprouting and late sngeessisnal populations were analysed
for their resocurce &lléeazien pattern, nutrient uptake
efficiency and seed pr@&&gtiaa'affieiénﬁy. Barly saeeassiamﬂ
nan»&grau&érs directed a highar proportion of resources

to stem and seed eampaaeﬁﬁy.wharaag late successional
'péyulati@aa allocated a gréa#sr yrapartian to leaf and below=-
gromnd components. The former was also more efficient from
the paiﬁt of seed §rﬁda¢ti@n and n&txﬁeﬁ% uptake, Zarly
successional sprouting populations also directed a lesser
propértion bo the leaf ﬁ@&p@mént than that of late
successional ones but a highar proportion was aliagazed

to the undergrou:d organs of regeneration instead of to

the sexual propagules as in the early successional none-

sprouters., Sexual reproductive potential was found to be
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ésganéegz upon the vigour of the plant in the early
successional non-sprouters whereas in the other two
categories no gignifiaaat relationship existed. In the
early successional non-sprouting nerennials resource
allocated to seed was more dependent upon the total
available resource as compared to the annuals where the
vigour of the plant is less eritica}. The findings are
discussed in relation to the adaptive strategy during

post-fire succession.

Threecategories of secondary successional herbaceous
communities subseguent to slash and burn, viz. early
suceessional ﬁﬁa»sprsat;ng, early successional sprouting
&nﬂ late successional gégélatiaa@, vere investigated far

their reproductive efficiency eaasiésgiag leaf component

fsis&n it is the chief organ 6?phﬁ%ﬁ$¥ﬁth§ﬁi&¥a Barly

saecasgisnal non-sprouting papulatians were fﬁuné to be
reproductivaly} the most efficient whereas the early

. successional 3proat1ag‘§npaiatinas 4 located more to
Tﬁfvagaﬁatigaly raywn&uﬂiay,argaﬁxg ¥nile the high reproductive

' potential of early successional non-sprouting species

is associated with vigour and production effieiency of
the species, this relationship is stronger with the latter




characteristic, On the other hand, early successional
sprouting p@?ﬁl&tiaas-shaw inverse relationship between
vegetative and sexual reﬁréﬁuctiva effort .The strategy
of late successional species scems to be to maximise
vegetative growth in a closed habitat. The significance
of these strategies is discussed.IRXERIXXARKXX

gx

5« €3/C4 stratefy duri

secondary successions

: and 2°
Herbaceous communities of 4, 6, 10 year cld

fgllgwa were analysed at the pre-burn and post-burn
iéftﬁr 270 days¥ of regrowth) fo: the relative abundance
of Cg and C4 sgﬁgiss; The number of C4 species increased
sharply after the burn in all the cases except for the

4 year old fallow. 3§§h an inecrease was also found in
terms of biomass contributiocn for all the fallows.
However, while the proportion of C4 individuals inc reased
following the b&xﬂ in 6 year luperata

ypats dominated fallow,

. 10 year fallow and 20 year fallow, there was no significant
change in case éf 4 year and 6 year Zupatorium dominated

~ fallovs. The number of$Cy species was maximum in the

. youngest fallow of 4 year age at the pre-burn s tage

| compared to others, though at the nost-bura stage the

number of C4 specles remained the same in different sites.

rpet-burn st The C4 species had significantly

lower concentration of nitrogen in the 1eaf tissue compared




to the C, ones in the early successional environments but
were more efficlent from the point of mutrient uptake and
use. The ﬁﬁﬁlﬁgiﬂgg‘iﬁyiiﬁatigkﬁ of the two e&ntr%:%igg
straﬁagiés'arg discussed in relation te the secondary

successiond environments,

Four important annual weeds of the secondary

suceessional environments following slash and burn agricultue,
 tora, Adgeratum cmnyzoldes
‘*a;‘wara analysed for their growth

” tora had maxisum value of
relative growth rate and net assimilation rate., Nitrogen

Ly

concentration in the leaf tissue was also maximum in this
ﬁpagias,Vﬁaﬁawaf, this species was found to be least
'ef£igi§n§ from the point of nutrient uptake and use.
E&§¥ﬁ§ﬁeﬁi¥&:azzeﬁatian,affaitragéﬁ and phosphorus was
much more expaﬁﬁeﬁ aavaampasgé to ﬁhﬁ% of dry matter and

v ;4g§gzzg;§;; showed

potassium in all the sys@iﬁﬁx .eraty
the miaiaam allocation of hia&agg or nutrients to seeds

but it has subs’kazitially higher seed production efficiency.

is and Cassia fora. Results

ecompared to Barrs | :
are discussed in,rglatian to the eeeiagizai S&eﬂﬁﬁﬁ af these

species in the ﬁﬁﬁ@ﬁ@&?? successional eaﬁirenﬁﬁnts.




IThysapolaepa maxima and lpperata c¥llndricad were analysed.
E. gdaoratun a Cg species and dependent upon sexual mode

of reproduction had maximum relative growth rats and net
aasiﬁilatiaxx rate, This species also showed maximum
concentration of nutrients in the leaf tissue. E. gdoratun
allocated a higher proportion Bof its total biomass as
 well as nutrients to the stem than in the other threes
Sprouting speeias;%mm the reverse was true for the

leaf component, The tvo rﬁiz@m&ttms species l.gylindzica
and 2,. maxigs exhibited sﬁ.ggnﬁ;fimﬂg higher allocation

of resources to the h-elésgmmzé cogpartments gmgar@é to

the non-rhizomatous species. The Cg species I. eyl

and gg gzaxizga a%aeﬁéé higher nutrient uptake efficiency

in spite of their low nutrient demand for 4¥y matter

| and g.elastica.
Findinges are discussed in relation to photosynthetie and

production compared to Uz specles 5. odoralup

regenerative strategles of these specles.

Growth and resource partitioning of Eupatoriug



odoratum, an important early successional species ae§e~
studied in tﬁa 3@?&1 environments following slash and
burn . Growth rates and nutrient ﬁ@%ak@ sffieieaey éEélineﬁ
with the inereasing ag& of the faliﬁw, Canasﬁtraticn 8f
potassium in the whale plant was mﬁeh lawar in older .
fallaﬂs as compared to fresh anes, while no such eleareut
and marked ﬁiffareaess were observed for nitregen and
phosphorus. Eigher proportion of the available resources
to stemkbut Iawéé proportion to leaf compartment vas
allocated in older fallows eeapareé to fresh cnés. On the
other hand, allocation to seed was higher in ysnngarrfallews
than older ones. Reproductive effort, if consldered as
Frﬁpsrﬁien of current incFfement in biomass or nutrients
abaerbeé was mﬂch higher in Qléar fallows compared to
frash ones. Grovwth was adversely aff@&teé by low soil
f&xﬁilﬁty and severe competitive znterfazanfa in the

fresh faliaws.?urﬁh@r, while the &llaaaﬁian gattern was not
affceted by reduced soil fertility, under the compet itive
environment, the limitea r@&garaas ware ntilized for
vegetative development at the esst af reduced reproductive
potential. Adaptive strategy af;this species is discussed.

9. Growth stxategy and allecatian patiern of Zupatoriunm
véf;ﬂVaﬁé Inperata cylindric: gzzzﬁﬁzzgg at different 3@11

Growth and allocation pattern of Supatorium edoratun
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~gnd Igperata c¥ylindriea with contrasting photosynthetie
and reproductive strategies were studled at varied
fertility levels of the soil., Sexual reproductive alieeaﬁian

) was maintained irrespective of the imposed
nutrient stress, ﬁaﬁé@er, plasticity in #sgetativ:

reproductive allocation was noted in the case of

~!y%, More nitrogen and ghasgharus were allocated
fer raprﬁéactiﬁa growth in both the species as cajpared
to potassium and this was achieved through greater
translocation of these nutrients from other vegetative
organs at the time of reproductive growth. 1. gylindrica,
a C4 speciles was more efficient from the point of nutrient
uptake and its use as compared to E. odoratum, a C3 species,
However, the latter was found to be always more productive

than the former.The significance of these results is

discussed,

Rate af;niﬁfifiﬁatiéa was studied under theee Jhunm
sites (4,6, arxd 10 yaar\&hﬁm ecyeles) and 1, 3 and 20 year old
fallows of secondary sue&aﬁaisn following the cropping. ‘

A sharp inecrease in the rate of nitrification after
slashing the Bvegetation was found in the Jhum sites while
a marked decline was noted séea after the burn. Another

peak in the nitrification rate was found in the month of



September agaln followed by a decrease in the following
;w:athgg It was maximum under a 4 year cyele and minimum
under a 10 yaa;; ﬁggm, Sﬁ%assim&l fallows also showed
nearly a similar pattern for nitrification rate during the
year and it decreased vith the increasing age of the
commmity. Soil from all the sites showed higher rate of
nitrification when incubated with an additional supnly

of NH ‘;‘ - N, Though in the initial stage the nitrifying
activity was slow, in case of the solls ineubated with
leaf material, a sharp increase in the NO3~ - N concentra-
tion was found after 24 days of incubatiom, Nitrification
acetivity in soll was fomd to be more critically associated
with the availability of NH,' - N rather than the

allelopathic interactions.
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