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BIOLOGY OB EVOLVALUS ALSINOIDE1(L.) L. AND E. NIIMMWARTUS
(L.) L'; EFFECT or LIGHT INTENSITY, sorl, M0ISTURE Ai;
POPULATIQN DENSITY
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The effect of available light intensity, soil moisure and population dslsity was evaluated on thegrcwth behaviow of Evolvulus alsiaoida (L.)L. and e. nwnularfix(.) L. inpot cuture experiment.
Both the speci6s responded similarly 0o the change in light intensity 

"nd 
soil moisfire regimes with

higher growth performance under highlight intensity and low soiimoisture regimes. However, ,8,
nummulan'us exhibited higher vegetative growth as compared to E. alsinoii&ideu,6"i;
showed higherreproductive growth than the former. It wai also observed that E alsinoidessowed
the ability to absorb density stess whereu E nummulariusis sensitive to increased populatbn density.
Hence it may be concluded that higher 0olerance of low light intensity and low moistre regime,
higherreproductive effort under stressed situationsand abili[ to absorb populationdensity stess byE alsiaoidesmay be attibuted to its wide spread distibution in various hauitas than E. nnmularius
in Alwar distiict'of Rajasthan.
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Introducdon
Available light intensity and soil moisture influence the
gowth behaviour of plant species. Iow light intensity
stress decreased leaf thickness, photosynthesis and
biomass but increased leaf area and chlorolhylr
conc€ntration rn Glyytrhiza unlensisHi*ht, ln C6nblla
yirti* plants, 30 per cent shading exhibited higher
biomass, however, the plantlets root system showed
higher biomass under full sunlight2. Similarly soil
moisture shess also affects the growth of plant species3r.
Decreasing light intensity caused inerease in leaf area
with the result that light captured by the leaves increaseds.
Thus phenotypic plasticity is the environmental
modification of genotypic expression and an important
means by which individual plants respond to changiqg
environmenf.

Evolwlus alsiaoids(L.) L. and ji aummularius
(L.) L. are perennial herbs (Convolvulaceae). The latter
is an inhoduced species from North and South America
which is a weed of grassy lawns and road sides in some
parts of India. E alsinoides is an indigenous medicinal
species spreading upO,'60cm with stoutstem andcovered
with long ferruginous hairs?. This species has bebn
reported 0o growcommonlyon gravel hill soil throughout

n{astfrafr, and Delhi areas. The review of literature
suggests that a few studies have been undertaken to
understand the biology of Evolvulus atsinaides and E.
nummularius in general and so far no attempt has been

3ud" to study the ecology of these weeds particularly in
Rajasthan. Hence, an att€mpt has been -ade to evaluate
the role of population density, light intemiiy and soil
pgisture on the growth of theie *.rAV species.
Material and Methods
Mature seeds of .E alsinoides and E. nummulariuswere
collected from R.R.College campus and stored in the
paper bags in the laboratory. The low light intensity was
maihtained by covering a net house with muslin cloth
from inside while in the other net house the'high light
intensity conditions were maintained wihtout covering by
muslin cloth. Both the net houses were covered by a thin
sheet of polythene to protect them against rainfall. The
available light iniensity was measured in both the net
houses by luxmeter (Table l). Excess seeds were sown in
earthenpots (diameter23cm) filled with thoroughly mixed
garden soil. Established seedlings were thinned down to
three density levels r.e. 2, 4, 6 each for E. alsinoides and
E. nummularius,Nine replicates were maintained for each
set ofboth species. One set ofestablished plants ofeach
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Table 1. Light intensity and soil moisture maintained in pot experiment (tsE).

oP**urion poiodr ltigh ligh, in*nriry (t@ lu*) to* lighr in*n.iry (t0o to*)
August 2009

September 2009

930.4*39.24

954.2t51.69

282.t4.23

28.8t2.58

High soil moisture Low soil moisture

Auggst2009

September 2009

17.03t3.5

15.4t0.83

9.3t0.42

9.42t0.24

Table2. Growth charac0eristics of Evolvulus alsinoides and Evolvulus nummularius mlttgh light intensity and high

Parameters

Number of shoot /plant
Irngth of shoot (cm)
Nuber of leaflplant
Petiole tength (mm)
kaf area/plant (mm2)
Leaf area/pot (mm2)
Rootlength (cm)
Biomass / plant (gm)
Biomass / pot (gm)

III Harvest

2.83 t0.2
13.5 t 1.8

44.*6.7
3.5 x.0.2
179 x.24
1076 x. 14

6.5 t 0.4
0.17 x.0.02
1.02 *'0.12

1.25 + 0.25
6.25 t l.l
17 *.2.7

2.25 x.0.25
67+15

135 + 30
3.8 + 0.7

0.15 + 0.12
O.3 +O.24

1.25 t0.25
7.75 x.3.4
24.7 t9.6
2.5 + 0.5
lOL x.2l

. 4061 85
' 4.5 t 0.6
O.L?*,O.07
0.?lt0.l4

I
10.1 t 0.01
37.6t2.09
2.1+ 0.t6
103 + 10

621x.65
4.8 t 0.16

0.11 * 0.03
0.66 t 0.18

2.5 t 0.8
23.5 x.4.5

68.7 +28.1
5t0.7

273 x,27
547 x,54

627 *.0.65
0.56*0.22
LL2tO.44

2.5 *.0.3
21.8 x,4.6
49.7 x.9.6

3.75 x.0.4
179 *.21
716 + 86

6.5 t 0.01
0.26x,0.0
1.04 + 0.0

Length of peduncle (cm)
tength of pedicle (cm)
Number of flower/plant
Number of fruit/ plant
Number of seed / plant

(* No reproductive growth)

{.

*
,&

{.

*
,<

*

2(XD, second harvest in the end of September and third
harvest in the end of October. The vegetative and
reproductive charaoters of harvested plants were
measured. Then the entire.plant was dried at 80FC for4g
hours in d hot.air oven for bstimating dry biomass
following'Misrae."
Resutts and Discussion
Effect of light intensity: The leaf area per plant of
Evolvulus alsinoides was 67, 101 and 103 cd at high
light intensity level whereas it was 98,55 and 98 cm2 at
low light intensity at density levels 2, 4 and 6 plants per
pot respectively (Table 2).The corresponding values for
E. alsinoides for biomass per plant were 0.15, 0.12 and
0.11 gm at high light intensity and 0.06, 0.03 and 0.05

i

I

I
l
,l

l

species with three density levels was placed in high light
intensity conditions and the other set of each species was
placed in low light conditions.

Similarly in the high light intensity regime two
soil moistures levels were maintained. In high soil
moisture level each pot was provided 40&nl water daily
and in low soil moisture level each pot was provided
400m1 water on ahernate days. The 400m1 of water was
found to beenough for watering a pot withoutany leakagd
ofexcess water from the pore of thepot.The soil moisture
contentolpots was estimated (Table l). Hence, one set
of each species was maintained at high soil moisture level
and another set at low soil moisture level. Three harvests
were taken,'first harvest was taken in the end of August

1

4.7
3

0.5
.0
0

'1'1
-.4
.'1.5
2.5 +2.5
9t0

1.5

4
2 *. L.l

1.33 + 1.33

5.33 t 5.33

{<

*
*
{<

*
{<

:F
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F d low light intensity (Table 3). These observations
rgpst that this species exhibited higher vegetative

Ftt at high light intensity. Incase of E nummularius,
t baf area per plant was 273, 179 and l:79 cm2 at high
Iph intensity whereas it was 188, 155 and 159 cm2 at
h light intensity at dnesity levels 2, 4 and 6 plants per
prcspectively. The corresponding values forthis species
b t*mass per plant were 0.56, 0.26 dnd 17 gm at high

[L intensity and 0.11, 0.07 and 0.05 gm.at low light

-ity 
regimes. Similar hend was observed with respect

E other growth parameters (Table 2,3). These
fuvations indicate that E, nummulariusshowed higher
ngative growth than that of E. alsinoides at both the

[I intensity levels. Both species exhibited higher growth
* highlight intensity conditions, however, their
rr?mse response to density stress was different. E
Spkles exhibited increased growth with increase in
ffiy whereas E. nummularius showed decrease in
Fre with increase in population density.The growth
d rmts seems to be not affected by the light intensity
hid in both the species. The root length of E. alsinoides
r 3.8,4.5 and 4.8 cm at high light intensity whereas it
s6-12,3 and 4.8 cm at low light intensity at density
hb 2, 4 and 6 plants perpot. Incaseof E. nunmularius,
t curesponding values for root length were 6.3, 6.5
d A5 cm at high light intensity and 6.1, 7.6 and 6.9 cm
a bry light intensity. Contrary to vegetative growth
$- *imides exhibited higher reproductive growth than

Lrcr species produced flowers and fruits at all density
Hs whereas none of the latter species produced flowers
rb experimental pots.

W ofsoil moistue level: The leaf area per plant of .E
**4ideswas 67,l1l and 103 cm2 at high soil moisture
hd whereas it was 128, 156 and 222 cm2 at low soil
rirnre level at density levels 2, 4 and6 plants per pot
apcctively (Table 2,4). The corresponding values for
E-rrss per plant of E. alsinoides were 0.15, 0.12 and
[l I gm at high soil moisture level and 0.07,0.3 and 0.74

F d low moisture level. Incase of E. nummularius,the
Ldrrea per plant was 27 3, 179 and 179 cm2 at high soil'
*iBure level and 551,236 and 230 cm2 at low soil
risare level at density levels 2,4 and 6 plants per pot
:rpectively . The corresponding values for biomass per

in E. nummulrius were 0.56, O.26 and 0.17 gm at

fi soil moisture level and 3.44, O.28 and 0.32 gm at
h soil moisture level. At low soil moisture level, the
mlength was 4.12,5.15 and6.3 cm in E alsinoidesattd
t &87 and 7.0 cm in E.aumnulariusat density level2,4
d 6 plants per pot respeqtively. Both species exhibited
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increase in root length at low soil moisture level, howevetr,
their response to density stess was different at low soil
moisture level. The root length increaspd in E alsiaoides
whereas it decreased in E. numuulariwwith increase in
Oeisity sffess. These observations rugtmt that both the
species exhibited higher vegetativs growth at low soil
moisture level.

Unlike Vegetative growth, the reproductive
, growth of E. alsinpides was more than that of E

nummularius. The former species produced flowers and
fruits atalldensity levi:ls whereas ttrelauer@ucd fruits
only at low soil moisture level at population density 2
plants per pot (table2,O.The fruitproduction was higher
in E. alsinoidesat low soil moisture level as compared to
that at high soil moisture level .

The results obtained suggest that Evolvulus
alsiaoides and E. nunmularius exhibited higher growth
rate at high light intensity. E numnularfusshowed higher
vegetative growth than E. alsinoides under both light
intensity regimes, however, the former exhibited more
reduction in leaf area and biomass per plant than that of
the latter when grown under low light'intensity. This
indicates that E. alsinoides is better adapted to shade
conditions than E. nummulaius.This is in agreement with
Lio et aL10 who reported that shade intolerant species have
greaier plasticity than shlde tolerant species. Similar
observations were also made by other workersll'12. The
leaf area per plant in E. alsinoides showed a tendency to
increase under low light intensity which is in conformity
with Hou et al.twho suggested that low light intensity
stress decreased biomass and increased leaf area.
However, incase of E. nuatfuularius leaf area per plant
also decrqased under low light intensity which indicates
that it is a sun loving species. Both the species exhibited
higher vegetative growth at low soil moisture le.vel,
however, the increase in leaf area and biomass per plant
was higher in E. nummulariusthan that of .E alsinoidesat
low soil moisture level. Although both the species showed
higher vegetative growth at low soil moisture level under
highlight intensity, the increase in leaf area and biomass
per plant in E. nummularius was almost threefold. This
further suggets that this species exhibits more plasticity
than E. alsinoidesundq similar situations.

. In contast to vegetative growth, E. alsiaoides
, e*tiiUiteO nigtre* repnrductive gro wthfun E. nummutarfus
undbr high light intensity and low soil moisture regimes.
The latter species did not poduce flowers and fruits in
experimental pots except at low density level under low
soil moisture regime while the former produced seeds in
all treafnents with higher seed production at bw soil
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Parameters III Harvest
Evolvulus alsinoides

Densi8 perpot
2 4 6 2 4

Number of shoot/ plant
Irngth of shoot (cm)

Nuber of leaflplant
Petiole length (mm)
Iraf area/plant (mm2)
Leaf arealpot (mm2)

Rootlength (cm)
Biomass / plant (gm)

Biomass / pot (gm)

1

8.63 t4.17
14 + 8.3

2.5 *.0,28
98+ 32
196+ 65

6.12 r t.6
0.06 * 0.04
0.24*.O.16

1

5.43 -r 0.01
9.12x.2.24

2+O
55t15
221 x,6O
3t0

0.03 t 0.01
0.13 + 0.04

1

6.5 r 1.08

135 + 1.94
2.4 + O.l4
98+17

586 t 102

4.8 + 1.3

0.05 t 0.01
0.31 r 0.06

2.75 + O.47

9.25 + 1.3

22*.2.6
3+O.4

188 + 39
375 t77
6.1 t 0.8

0.11 + 0.01
0.22 + 0.02

2.25 + O-2

6.25 + lO
17.8 x.2.7

2.75 r0.16
155 + 18

619 + 7l
7.6 t 0.8

0.07 t 0.81
0.29 x.3.24

1.91 t 0.31

8.54x,O.97
16.4 + 1.9

2.6 t 0.18
159 x.2I

954 *.126
6.9 + 0.5

).05 t 0.006
0.3 t 0.03
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Table 3. Growth characteristic s of Evolvulus alsinoides and Evolvulus nummularius inlow light intensity and high

(* No reproductive growth)

Table 4. Growth characteristic s of Evolvulus alsinoides and Evolvulus nummularius in high light intensity and low

soil moisture (tSE).

Parameters III Harvest

of shoot / plant
kngth of shoot (cm)
Nuber of leaf/plant
Petiole length (mm)
Leaf area/plant (mm2)
Leaf area/pot (mm2)
Rootlength (cm)
Biomass / plant (gm)
Biomass / pot (gm)

Reproductive growth

Length of peduncle (cm)

Length of pedicle (cm)

Number of flower/plant
Number of fruit / plant

Number of seed / plant

0.5+0.5
0.5t0.5
1.5+1.5

0
0
0

Reproductive growth

Number of fertile plant/pot
Length of peduncle (cm)

Length of pedicle (cm)

Number of flower/plant
Number of fruit/ plant
Number of seed / plant

I
*
*
*

110.05
4+2.42
A+1" {l

.*
{.

{<

*
*
*

0.5r-0.5
0.1t0.9
0.5t0.5

0.'16+0.16
0.08t0.08
0.33t0.33
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X.

*
*
*
*
*
*

*
{.

*
{<

*"
*
*

*
,.

.*

*
:r

*
:8

2.91*0.
31.5 t 4.5
51.7 x.7.7

4.16x.0.?4
23Otl6

1384t100
7.0t0.54
0.32lt0.06
1.92*O.36

2.75 + 0.41
33.2x,6.5

.0 t 15.65
2.91x.O.I9

223 tZl
1336+ 126
6.3 *0.43

0.74 + 0.18
4.44 t 1.08'

4.25 x,0.25
70.5 *,4.7

8.75 t 1.10
551*275
1103+551

8+0.7
3.Mt6.8

6.88 t 13.6

3.25 + O.L

31.7 *.5.2
49 + 0.88

3.62t0.32
236*22
946*,87

8.87 + 0.7
0.28 +

I.l2+O.24

I
6.8x,2,2
lO.7 +2.8

2+0
128+24
256+ 48

4.12t0.59
O.M + O.A
0.14 t 0.04

2.12 *,0.58
12.2*,3.5
23.5 t 5.7
2.5 t 0.18
156 x.34

624*.136
5.75 t 0.81
0.30 t 0.14
1.2+ 0.56

III
,,1{<

,*l*

*l*
*l*
*l:r

612
2.66t0.33 I O

0.82t0.06 I 3.5t0.25
38.25121.7 I 8A.4

19t6.51 I 11t3.0
(r0t25.5 I 40.2tll
360t153 I 80.4!22

0.3
1.02t0.5

0.33t0.16
3.25t2.67 :

2.7s_O.Ol
11t7.8

3.3+2.34Number of seed /
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misture regime. Hence it may be suggested ldniat'E.

*inoides makes more reproductive effect than E
tnmulat'itts in varying environmental situations. Thp

li rc species produced seeds only when they were large

[, mrgh with more than 500 mm leaf area per plant while

[, tfomrer produced seeds whenleafareaperplantwas

li -ry low. Theamountof minimumbiomass accumulated

li fing vegetative growth seems to have no effect on

I ffrtion of flowering in these species.

I Although both species showed similar patt€m

I dgrowth under varying light and soil moistures regimes,

ft }ir response to density stress was quite distinct. 19.

$, *itoides exhibited the ability to absorb density sress

$ *eas E. nummularius was very sensitive to density

L -sa This characteristic feature of the former species

I ltes it to tolerate the stess caused by the presence of
I 

-ia,tea 
herbacious species. It may be infered that the

I Errooe of low light intensity and low soil moisture level,

]l U;ltr repnrductive effort under stressod situations and

l] fy to absorb density stress riay be atributed to the

! re wide spread distibution of E. alsinoides than .E

I ffi*in 
various habitats in the Alwar disrict of
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