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;my&lu%iaa at a species i‘%&iiﬁiﬁ# a now site
ough different growth phases with um “
tihte imitially, the population ;s#w&
ﬁi,; siii the rax»araﬁﬁ kiaema 3iﬁiii§¥¢
he hizth and death rates b&&#ﬁt equal,
‘isc gt%u ttshslixaé shwviﬂg fiuatnatiﬁma
The gra:t& of !##ﬂiiﬁ yi§x1g%i§gtg
§v#§?$&in ¢¥ﬁ§§ﬂ§ in the envirenment
fied environment may prove Lo be
i!!it colonizers whose populations
ne a&i vanish due to imcreased
itiiiia will continue to
lt’#ﬂii on its

se proposed by EZlton
,1%31" dynamics concerns
| fluctuations and the
‘ G#: factors on the size of



:fiiihﬁiil of the animal populaiions
Iy studied whers—as iittle attention
;iii study of plant populations.
_;;tt& hindered the study of plant
fitt‘g&ngtxtaty'a:c vegetative
s pointed out by Harper (1961,1967).
; last twu decades, some studies have
7:§ tst on the population dynamics of certasin
es. Harper and unite (1974) suggested
“;';iiisusyiﬁt formulated for animal populations
: | in plant species because of differenmce

 wnd other features of higher plants and

Jﬁﬁétt of #tgu;;sian growth depicts inecrease
71: individuales in & given population per

0. Lotka (1931) an¢ Voltexs (1931) propesed
‘different theorotiecal eguations for

ating the population grosth rate which were
pentally confirmed by Gause (1934 ) through his

1 work om Gause (1934) suggested

he iwo species &ariag iduatich ie&;agzaai niches

; s&rri#g together for long and eventually ome will
the other. This was confirmed by Park (1954)y



#?éggggy;g & Soliman (1967). 3?*5**’*
‘ih;;ggg time suggested thal fwo
Iiffggg one bieotie resource which was
A yréed by MoGhee & ﬁrnttrung (1977

p (1980},
.r'j,nﬁaa the first mathemalical
ps growih rate which was later om
y Reed {1920) as followsi

g iiilziil;lt, t= 1s t3m§;
g!i!th; k= the carryiag

e !‘ ilii;# in population
'ﬂ};,ggfgiitnn&igi

1 i i.ifd"-

" gwo levels eof

S
by Harper & Ubite

1duals per unit ares




pther, the nusber of shoots, oF
Mt per plant (number of subumits
yubol Nn should be used to definme

» where °'N' is the sumber of plants

:m“ of subunits per individual

lies ﬁnf""maai gﬂ;s#ia;iw dynamics the
: ”'-6 parts were considered as members of
pg Saeki (1960 ) in [hgseolus ¥
2 labacun and Gill oad Tmiissﬁa (i&?i}

s mangle studied the dynamies of leaf
& 5 h.uu & Harper (1977, also studied the
‘L:f iight inteusily and density om the branching
haf dyanauies in m paitatissinum.
3 ‘observed the dymamice of bud gméuﬁtwa in

ericana. Kays and Harper (1974) observed

mange iu population of Lolium peren
population erganisation, i.e. chouge in number

750

ne at the two

mets as well as number of ramets per gemet., This

study was also carried out by Ogdem {(1974) in

i
. A study of the population attributes such as

A

ity, mortality, longevity, seed dynamics, age-siructure



and of the factors which influence these
%‘ $~§¥#*¥¢§u$&itﬁ for undersianding the

s of a plant species in time and space,.
recruitment of new individuals takes
'ﬁ?_gtaﬁisatian of seeds or sprouting of
T .

‘ The cohort of mew individuals
e aduli population that comes into

$0 varied influemces of different

: l.?itl¥ of literature has been
ijttty rates of the plant populat~
_“:_ In:#y juvenile mortality
ﬁ ',iigp'n;:t10§a of

 sharit & MeCormick
;ni?,;* =
s to occur
Rt ;
mee of
f“ifﬁilthsaa%
»”HT A sudden change
3 " at this stage
;¥lnss¢v The seedling
been reported h§ Tazaki

& Orshan (1975) and Magruta -~
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t’ii}; Cavers & Harper (1967},
(ii?i} and ﬁ%ies {1972) observed
ings due to drought even in closed

lf Pelton (1962) has studied in delail
—ktntiw the survivorsaip of

st to the seedling population, the
. 'atuitttona show, coamstant risk of

il

mn iife span following Deevey

9es) miu:sng curve ( Tamm 19563
ar  Foster 19643 Antonovics

 §f+4 I3) end Hawthora & Cavers
mtq risk in

liﬂ
=

dnfluenced by
decay rates of

‘soils. Antonovics

} of decth rales arve



w T e

f{irasm&atai and gemetic factors,

;3.w¢¥tan¢§ éf the population decay

: &ﬂ adjustinent @t a faryiag and
'f;anﬁast. On the basis of his

s Ant »i,,:, a odoratum he argued that

“atiahiisﬁwantﬁ there may be s#&#a;i#& of

ﬁgah show differential survival rates in
's‘af the 1ife=span of the individuals.

fs of the plant population studies the

iv épruves have been found lo be of Leevey

I which implies constant risk of desih taroeughout
O‘i?&ﬁ of the §apﬁl§iiﬁu¢ aagntar, soune

4;;::3 nave been reported to this type of survivorship
bosay Hiliiame {1970

;iagartwﬁ veevey Type 11l survivership curve wilb
aviest mortality in the young stage. In conirast to
,k Canfield {1957 ) obeserved ﬁ&étay Type 1
5!@!5&%9 eurve with less visk of death in 36&&3 and

je peried of age and high aﬁrtaii%x risk in old
ug hirsula end

fhe literature published on iongevity of various
_plavt species has been reviewed in detall by Ha¥Fper &
white (1974). The dotermination of the exact age of
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esnial plant speeies is very difficull as no
lque for catt-nttlt 5" el

pes Pigott (1955) found that

g can be aceurately Qs!ihttt&
iber of leaf scars on the rhiszome. °
i (1973), Schasl & Levin (1976 )
;?3-)333 considered the rings present
w for the determination of its
er i%i!ii} did not agree with thenm
 5"¢33 no relation between the

et quadrats.
amm (1956, 1972a,
'i*i' evideonce

pay be increased or

_ | $hat the difforent populations
gevity according to their adaptation



w G

icular habital, and augégﬁ&aﬁ that difference
ity of individuals of different populations
d te the environmental conditions,

jeture of a population vefers to the categor-
jividuals in veriouws groups represeating
:#uﬁs in a population. @§§~ﬁtraetirs of
don may largely determine ils surviver-
970} and Antonovies (1972, observed
‘ates for the individuals recvuiled
ti the populstions Ii also gives
) t$cn aboul the resrultment of new individuals
ulat the irapsition of imdividuals from
i:b”i‘f“'tiﬁf age~group, ihe number of

; u j and also the morialily rate as

oy m 1978), Krebs (1972)
W age distridution; the stationary
ation in which the population will achieve
tion size with equal moriality and nataliiy,

distribution of a growing population in
_l*:si death rates are found Lo be age-specific.

! Harper & @“hite (1974}, while studying
i of the population of a peresmnial speeies,
’; jon may or may nel be considered

ryvation period of the year as ihe



dlings tend to show 1008 mortality in peremnial

| {Putwain gtegles l!ii)iriiiiﬁtﬁt)il%szjg'ﬁm;ﬁn
Schaal (1978) suggested that the unstable

re of plant species may be observed due te

. 2t al fluctuations thal may peeur daring
the plant's life, Rabotaov (1948,
suggested that s coemopopulation
#& age groups of individuals

; s of ilife of the plants

‘ "";&wrims-@a’{i) the period
: gc yirginal period, (iii) the
the xtaiit period,

is alse jmportant in
: &t % plant speciea.
se for the

: communitics
populations existing
{Costing & Humphreys
s } Archibold 1979}, The

: im:é;ry vegetation following
ac buried seed populations whieh



wm 1] -

:v%f§§iitt with the relecsse of competition sivess.
B4 & Numata (1971) observed that in the grassland
: ;g_gggg§g atand, the natural regeneration

lation is mainly dependent wpom Lhe viable

ulations, GSimilarly, the weed populations
jricultural lands are also regulated to
seir soil seed populations, Thompson
gted four type of soil seed banks
of seed population imn soil in the
r_i;iftiaa; Seed imput to the seil and
_2!2i£;i$ﬁ¥§g become an essential
,;i;lli of plant populations.
'f”;ﬂf:ggil_taaﬁ pool depemds

. B et ies

‘ deh arfoct

A large

7 e e

plae Predation
ittcr;ag the
L r 19573 Sarukbham
.

have bheen reporied inm
vegetation by various

Warrisgton 1933; koberts 1955;
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j2 and othersj. Haysshi and Nuamala
'?kz‘kxig‘af puried seed populations of
 that, (i) the a&agéattiﬁa of above
iﬂﬁ&ﬁﬁi%i@% a£ puried seed populstions
he Qﬁii in ear&aia ssrai stagaﬁ containg
ti&ﬁi&ng the earlier aa@m&nit&sa,
isional stages aﬁﬁsain high

;ykiaﬁ declines as the sucecession

'7ghuo£ gertain uadisturbed forests has
ing & Msﬂn {1940), Olmeted &
} ..‘ l; Livingston & Allessio (1968),
(1975, ¥arquis 1975,

Bipple (1978), irom
| ils of forest

1974) attrib-
'?:gniln to
ation and
ezpopential deerease in
= in undisturbed areas when
'fﬁi&t;piﬁ; This was also confirmed



o] Bem

& Thomas (1978 ). ﬁﬂ%ﬁ?ﬁf;

'  slower decay rates of i&w& |
ia esy .“;ﬁaitspartﬁ to decay rales
?é,\‘;‘iiiiitf

d seed population was found to
rent species (Roberts 1962, 1963, 1979;
& Dawkins 19673 Kellman 19743

 ‘ A large number of weedy species
Weast (1972) and Roberts (1979) showed
,;'f' ity rapidly and the seeds of
 , _?§§§?§!§ for more t&gn S years.
yllfr'ﬁiiiliil have beem reported
#'wf;;gﬂiin; durations ( Toole

| Stedabauer 19613 Jones 19703

RN

'ffziista::tii

. ro=organisms

puted ithe absence
‘ £!iil¢ soils
‘};;z eni of dormsacy
in soil (Robewis 1970).
enforged dormaney is »
the germination of seeds
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"“,hitisin The seeds %ariaa’ia soil aﬁ%ﬁir!
: igawn of éaxm&aag as ﬁasetih&é by Narper (1987},
ing on the surface of the soil may scquire

by the balasce of infra=-red amd

o1 hrough tﬁﬁ vegeiation canopy
Gereki 1975; Gorski gt.gles
ga¢§r§e}éarmaa#yvin
'faﬁiata such as
‘attl :&Iﬁiphtri
ig '2 7 n & wareing
yme sp the seeds exuibiting
i;iiiﬂicoi dormancy at low

on (¢ riney 19635 Sarukbsn

i saitin {1??5}/

‘:]#i“’ growth, reprod=
7-:i%. in s plaat population
»5'5).; factors within the

: Q;gtias, The environmenial factors
r*;fg;; former includes the effect

as dncluding the individuals of the population



w 8 w

: and other factors like grasimg, predatiom, and
iqg‘fér'GQQ iimited resources while the isttsf

3¢ natural calamities like fire, sudden change
ey heavy procipitatiocn, frost, storms, ete.
ywmé éwtrﬁﬂim te the population. The
kr abiotie factors has been called as

by garvem Wilson (1967},

frequently in some plant communitios
e regulation of the populaiion
fes. The fire of mild intensity may
11 ";Léiﬁ&iahmﬂ and growth by
_- : and nuirient status, and by
8¢ and vegetation cover (buell &
5 hemen 967) 01d 1969 Sharp

gh stimalation of seod

je Santa Yeme3
I8 Buller 1975),

o

deerease the longevity
%% fmcresse the lomgeviiy

B :; . g .
ses (Can osd 19573 williams 1963,
| Roe 1975 ). West gt.ale., (1979)

oo
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& reased the lomgevitly of grasces

r?i&r&%; Artomisip Lripartity declined

e role of herbivors in the population

 species was observed by gsatt (1962)

: whieh influnence tﬁa population

'a species are pepulation demsity, soil moisture,
y and light intemsity. The plant populations
%f*,ti factors under stress conditions both

‘_f Jitygiieaa of individuale fyom the population )

fi;’mtr {reduction in vegetstive amd reproductive
| of the individuals).

| ¢ offect of plant density om population growth has
died by many workers (Sukatechev 1928; Tadaki &

_ 93 Harper & Gajic 19613 Harper & Me Naughtom 1962;
mal & Bassas 19755 Tripathi & Gupta 1980), Yoda g% gles
‘=) established a velationship k@tﬁ@&& the mean dry

aci plant and the é&#si&y of surviving individeoals,
_propounded the well kmown = 3 thimaing law, which
_ffrigttt on confirmed by White & Harper (1970) and Kays &
a1 (1974). 7Tbe influense of demsity om the reproductive
ential has alsc been studied in many plant species

| plad 1968) Tripathi 1968; williaems & Ingber 19773
Watkinson & Havper 1978; seiss 19783 Tripathi & Gupta 1980)
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pttention has been given to the
gtora on population behaviour of plant
and Marshail (1973) observed that
ang plants was

y in yaga!attan density and decrease
ok (1965 ﬁtﬁ&iﬂ% the rele of
 ’-3¢11£3@& in ﬁhﬁ regulation of
Palmblad {1968)

't 18 of soed sowing density, soil surface,
7 eisture on the population behavienr of
in field and glass house conditions.
the self siitrsiliéAgirsina&iea;
ill&ttiw may coatribute to the population

) aynttnc which produce more xaaﬁa pey
g8 for their mainieonance.

ek (tm; studied t&e populalion

htpttltiit that the population dynamice of these

: is maialy iaufluenced by the interspecific
dtion for soil moisture, They further observed that
'iftas£033'ttndeé to canse reduction in growth of the
¢ while imterspecifiec competilion favoured

of the iaétiid&aic;



w T w

.? t populations show reduced survivail,
fﬁiv& as well as reproductive grosth
IEJQ the asliocgation of resouvrees fo
.':aﬁ'ia many species rﬂaaiai unaffected
 ;*; Odgen 19743 Gradbury & 3@?3%?3 19763
8 1977; Abrahomson & Harshey 1977;
_:'*fwr;-%ha reproductive sliccation in
»iﬁiﬁa bhas been observed o increase wilk
‘:'f (Gadgil & Solbrig 19723 Hickman 1973),
1,?3; of ihe species Lo have a teandency Lo
"riiﬂarﬁﬁﬁ to reoproductive strucltares under
eonditions provides them with the ability of
éf";va offsprings for the growih of the species
1 f;;_olrthy ecoubrary, the reproductive growih of
,:v’  ¢..§§&¢;,&3 drastically reduced in etressed
' 'Qgtil example, Iripathi & Gupta (1900) ebserved
@d 4 fold reduction im percestage of spike bearing tillers
(80 demsity stress ia jothrioehles geriusa

raent;titaisg

* ‘The associated vegetation snd cstablished plant
,'7;,*s¢aa exercise great regulatery influemce on the

: ms of newly reeruited it‘i'iéﬁslﬁg Foor seedliag
Il&iﬂi‘i has been reported iam establisbed communities
3 Sann (l’i&}; Cavers & Harper {(1967) end Putwain & Harvper
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'8 marper (1970 ) and ODuwivedi & Tripathi
pmongst the associated species, grassess

mlatory lliiiiiay as compared to ithe
: otctrvci'tii!tisua vegetative and
of Plantage langeolata when the associated
¥7  Cronin (1976) reported that #f&@?
‘;Fiirc converted to grass dominated

3 :
kmt and growih of the newly recruited
| 1971). Gupta & Tripathi (1979)

\fioehlog Pertusc was introduced o

_— e il
: ed substantial reduction
productive growih.

‘Il:'.
=

T

Rt

1ished plant populations also

s )
a ’.ln,' 7

g’

== T i

| growh with
te jrowth suppression to
;{fii-.l.ll associated vegeistion

the former happens to utilize
effectively,

dynamics of weed species
Tibcat the natality, mortality, survie=

Batructure of the weed populations and the



these population
ing effective

_ mw collecied
mwzutn »

hrough which the reactiom of

l hsm on the population

,:It predicteds Thus, a detailed

[ the three common exotic weeds vize,
pophorum and gw M§&a§ia§

, was ltdt:takta in the preseni work

A5 !gpi of the factors which play major

of the populations of these weeds.

gtorium spp., are native Lo Hexieo

te other parts of the world by

ratum is reporied to thgéréﬂuﬁ

rtcs of the wordd imcluding india,
ﬂ:ii;na {iolm gleples 1977). In India
Ii,tly in the north=easstern region, and in
adras {Rao 1974, 1977}, £§;;;%-gaxriﬁ

:’épo grow in sub=iropical climates, in coastal
_‘QQQSRiiSQ (Auld, 1969), §,§aéf_£§a§ak and Thistle
: l’i!). in India, boik tkaﬁa woeds grow

ll higher :lttttcta in the hilly areas of the

: rogltl. g,;;ggxgggg however, shows rastriataﬁ




abundantly in and

y $n abandenecd
8, and in.
ed many useful
$ of the native flora. The rapidity with
re colonizing mew ;clnrjctcc areas calls

species grow luse :
a roadsides and prees

mds, s=nd have

> aﬁu@nggt of these weeds. A study of the
pics of these weeds is essential for ‘

§ their population behaviour in relatiom to i
\

jtors of the envircument inm time and space.

feodoratun is a dominsat ruderal weed at lower
%3 5; iagtgixs and gﬁjaingag Assgm astate,in Kerals
(:gg; 1977j. It infests tea, Leak, rubber

’ s and tojitgilt fields iﬁ india (Holm gi.pl., 1977}
Eiilll grows tot: tigs, saatttaia ;tﬁaialaa a3 meier

L (Plate 1), 1t saeja vegetative growih until

ober after :iigk»syergéia flowering conmences attaining
% ‘£: §¢a§s§¥§~tailaﬁaﬁ by fruiting. The fruits ave

spersed soon after maturation im February=iarch. The

V?%?? g#tiii;%iag commences in Hay. The reproduction in

" $his weed occeurs omly through seeds,

| 'rii germinsiion aaé’ergdiklh&katiﬁar of the populations
- Jg,sétratsa ecllected frem 7 localities from 8ld &



Plate 1, A plant of E.odoratum growing ia field

situation.

{A} amd E.pdenopnoran
growth habit.

Plate 2. E.riparius {B) showing
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$8 Bave been studied by tdwards (1974a,

. ‘that these populations represent
| different climatic conditious.
established edaphie ecotypes

-
= =
o

s
) v E

=y

|.f,'!il'

.

f and
(1969,

2. R is o

$0 amd 1s aponmictic.
,;i’f_ in rice fields
_1{'!0313 1963; Litzemberger &
manure of ihis weed was

B and iscreased the crop

- g ﬁ' t 5
‘ preveating the attack of nematodes

._‘
(=

|8 & many stemwed perennial weed growing
with high seil moisture content

sate shoots that dry up in April after seed
L,mtr tops again in May=June every

ew shoots are produced in asmall sumber, The
ﬁa=ltoiy il Rgf&ﬁ%erﬁﬁwagmﬁar &ii%iﬁiaﬁ a
eme Flowering staris in wmiddle of December

by WHarveh=iprile The seeds are %i&%@fﬁ&ﬁ
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ien and germination commences with the

The reproduciion through
mils Auld (1969a)
ped in Ausiralia, and
48 faveured by high
Asld an | Martin

AN

*r

erminolion.
~seedlings
108 day 1ight
_vli'~ptlpotiter as
"”g'diilld and Martin
lir;ritilslt such a8
_ a fungus, Cerecspora
B yeidas, Dihsnmus
by Auld (1969% ). f&@ control

i %

‘ﬁ'\-i;itcatien of herbicides has also
1972). Ehonglam and Singh (1980
gnephorus growing in Megbalaya is an
%“lirtantimi number 51,
;:iai, E,giggg;gﬁ is a seramblimg herd
em beight in moist and shady habitats
£ of the old shoots of this species dry up




7’f; tion in April and s large number of
i":;'f the base of the old shoots in
w» :f*iliﬁt:’crtt horizontally on the
3 ¢ in contact with tho soil,

rentitious

3 e The
}‘. detail so far.

tion dynamics of

A mapde to cover the

analysis of the three weed
‘with respect to ra#rait@ent, moréality
ip over s two year period,

of buraning on the populatioan dynamics

=

epdenophorun and Eekiparium.
-t
he seed population dymamics of the three weedy

g -

;f’ji.it&a with emphasis on soil seed bank and the

fate of bu-ried sesds in soil over a two year period.

F;=!h¢ éffect of asseciated plant species and ihe
| established mature plants of the three weeds on
regulation of the seedling populations of the

threse speciva.



Y , . » '
he effeet of faclors cuch as seed-sowing

"r,a§i§u density, s0il noisture,
| 1ight intonsiily em the

‘“i tionae

'f';;,gtaié not be

a8 msentioned

EI=¥II which are

$e, soil and vegetation

ral Introduction” sets out iLhe
"88d reviews the present status

, *i the earlior published work,

»,wf_’vtlln;l chapters have heen discussed

. ﬁf*lﬁ"‘t!c However, an integrated

ﬁ»,;".“t. eontained in various chapters

| d8  “Gemeral Uiscussion™ of the thesis,



