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CHAPTER 12

GROM PERFORMANCE IN CULTORE EXPERIMENTS

Culture experiments were performed in order to study 

the effect of some of the important climatic, edaphic and 

Me: le factors mentioned below on the growth performance 

of F!, humilis

(i) Light intensity, (ii) Soil moisture regime, (iii)

Orgc. lie matter content in soil, (iv) Intraspecific competition, 

and 'v) Interspecific competition.

12.1 , Light intensity and growth performance

Experimental Procedure - The same procedure as that 

desc 'ibed under 6.1 in Chapter 6 was employed in this 

expe 'iment. The experimental pots were arranged into four 

sets for being subjected to varying light intensity as 

foil »ws

Set Treatment

T.j - Open sun (100 % sunlight),

Tg - Artificial shade of one layer of cloth 

(approximately 75% sunlight),

T, - Artificial shade of two layers of cloth 
3

(approximately 50% sunlight),
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T^ - Artificial shade of three layers of cloth 
(approximately 25^> sunlight).

The duration of the experiment was about two and a half 

mon hs from April to June, 1979. The experimental data were 

ana ysed statistically and are presented in Table 12,1 and 

gra hs 18, 19 and 20. V XI.

Results and Discussion - The plant responds differently 

to ifferent light intensities. The overall growth was much 
sup ressed and stunted in plants of T^. The values of all 

the parameters except root : shoot ratios on fresh and dry 
wei. ht basis were minimum under T^ treatment. In most of the 
par. meters studied,,the plants of showed better perfor- 
man e which progressively declined in those of T^ and T^, 
and was poorest in those of T^. Length and breadth of the 

lar, est leaf were, however, maximum in plants of T^, while 
roo' : shoot ratios were maximum under T^ treatment^.

The statistical analysis reveals that the overall
effi ct of varying light intensity is significant at 1% level

wit! respect to all the parameters studied. However, on
mak; ng independent comparisons, it is revealed that there
is i o significant difference - (i) between the effects of

T_ ; ad T-,. with respect to root length, circumference of 
2 5

sho( t and root, length of the largest leaf, number of 
infi orescence axes and fresh weight of root, (ii) between 

the effects of T, and T^ with respect to shoot length and



fre h weight of shoot, and (iii) among the effects of T2,
T3 ■ nd T4 with respect to breadth of the largest leaf. The 
gro' th performance of the plants of is significantly lower 
thai chat of the plants of rest of the treatments with 
resi act to all the parameters, except number of inflorescence 
axe; where the difference between the effects of and T^_
is x ot significant. The performance of plants of and T^
is i Lgnificantly higher than that of plants of T^ and T,j 
wit! respect to root length, circumference of root and 
shcc t, number of inflorescence axes and fresh weight of root. 
Sirr.j Larly the performance of plants of T^ is significantly 
higt ?r than that of plants of T^, T^ and with respect to 
shoe length, number of leaves and fresh weight of shoot. T^ 
tree nr.ent gave significantly better results than the rest of 
the :reatments with respect to only one parameter, viz. 
lens :h of the largest leaf.

The results of the experiment show that full sunlight
had larkedly adverse effect on tne overall growth performance
of R humilis, 75% and 50% sunlight as obtained under T^ and
T, t 'eatments respectively favourably affected the overall 3
grow ± performance, and 25% sunlight as obtained under T^ 
tree .rnent had favourable influence only on leaf size. Thus 
the .ight intensity has a profound influence on growth 
perf >rmance of R. humilis. The overall growth performance is 
best tinder more or less shaded condition, while growth is 
supp 'essed or stunted under open sunlight. Further, it was



als > observed that floral initiation took place earlier in

ole ts of T_ and T_ treatments than in those of T„ and T.2 3 1 h

tre itments.

Similar trend in results of varying light intensity has 
als been observed by Singhal (1967), and many other workers.

12. . Soil moisture regime and growth performance
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Experimental Procedure - The same procedure as that 
des ribed under 6.2.1 in Chapter 6 was followed in this 

exp riment. The experimental pots were arranged into five 
set. for being subjected to differential watering treatments 

as : ollows :~

Set Treatment

T'q - Waterlogged condition,

T^ - Watering daily,

T. - Watering thrice a week,2
T__ - Watering twice a week,3
T^ - Watering once a week.

The duration of the experiment was about three and a
hall months from January to April, 1980. The experimental 
date were analysed statistically and are presented in Table 

12.2 and graphs 21, 22, and 23.



Results and Discussion - R. humilis seems to be highly 
sus -.eptible to waterlogged condition. The plants grown under 
thi condition could not survive for more chan a few weeks. 
Gro -th appeared to be suspended under this treatment, and 
the plants died after a few weeks. The probable reason of 
thi nay be the lack of soil aeration under waterlogged 
con ition of the soil which prevents the development of 
hea thy roots.

from the data, it appears that T^ treatment (daily 
wat ring) gave best result with respect to most of the growth 
par.- meters studied, maximum values being obtained for them 
und* r this treatment. However, root penetration was favoured 
by ' ^ treatment, and leaf size was favoured by T,, treatment. 
Und< r treatment (watering once a week) growth performance 
of - he plant with respect to all the parameters studied, 
exct st root : shoot ratio on the fresh and dry weight 
basis, was poorest.

The statistical analysis, however, reveals that the 
difj arences in growth performance of the plant under 
difj ?rential watering treatments are apparent with respect 
to r> my of the parameters studied, viz. diameter of shoot 
and root, length and breadth of the largest leaf, total 
numt ?r of inflorescence axes per plant, length of the 
lone *st fruiting inflorescence, and number of fruits on 
the Longest fruiting inflorescence, as the variance ratios 
obtc Lr.ed with respect to all of these parameters are not
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sig ificant. The overall effect of the varying soil moisture 

reg me is significant at 194 level with respect to only two 

par m?ters, viz. length of shoor and root, and at 5% level 

wit respect to two other parameters, viz. number of leaves 

and fresh weight of shoot. Shoor length was significantly 

low r in plants of treatment than that in plants of rest 

of he treatments, while root length was significantly higher 

in lants of treatment than that in plants of rest of the 

tre.- tnents. treatment gave values which are significantly 

higj er than those under and treatments with respect to 

shoe fc length, number of leaves and fresh weight of shoot.

How- ver, there is no significant difference - (i) between 

the effects of and treatments with respect to shoot 

lem fch, number of leaves, and fresh weight of shoot,

(ii' among the effects of T* and with respect to 

num.l er of leaves and fresh weight of shoot, and (iii) among 

the effects of and with respect to root length.

The results of the experiment indicate that R. humilis 

shov 3 fair tolerance to a wide range of varying soil 

moi£ tare regime, as obtained from daily watering upto once 

a we 3k watering treatments. Significantly favourable or 

adve r-se effects of these treatments are manifested only 

in £ few characters as already referred to earlier. The 

plar , however, did not survive in waterlogged condition. 

Furl ier, it was observed during the course of the experiment 

that under (watering once a week) treatment plants started



sho lag signs of temporary wilting on the last dry day of 

eac catering cycle i.e. on the day just before each 

sue eeding irrigation day. This indicates that the plants 

cou d not have tolerated any further delay in watering.

Similar trend in results of varying soil moisture 

reg me has also been observed by Singhal (1967), Gupta 

(19' 2 5 and Bechu Lai (1976).

12. . Organic matter content in soil and growth performance

Experimental Procedure - The same procedure as that 

des< ribed under 6.2.2 in Chapter 6 was followed in this 

exp rrment. The experimental plants were subjected to 

dif: erential manuring treatments as follows

Set Treatment
Garden Farm-yard 

soil manure

1 : 0

3 : 1

'3 1 1

T4 3

75 0 1

The duration of the experiment was about three and a 

halj months from December, 1979 to March, 1980. The 

expe rimental data were analysed statistically and are 

prej sr.ted in Table 12.3 and graphs 24, 25 and 26.
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Results and Discussion - It is evident from the data 

tha oresence of organic manure in the soil has a profound 

inf uence on the growth performance of R. humilis. In general, 
the best growth of the plant was obtained under treatment 
(i. . in pure manure), and the growth was poorest under 

tre; tnent (where no manure was added to the soil). The 

resi Ips obtained clearly show that organic matter content 
in ; oal has favourable effect on the growth performance of 
the olant. Almost all parameters exhibit a progressive rise 

in ' alues proceeding from the treatments T^ to T^, maximum 
vali es being obtained under T^. The root : shoot ratio both 

on i ^esh and dry weight basis, however, exhibit a progressive 
decl Ire in values proceeding from the treatments T^ to T^, 
maxi num values being obtained under T^ and minimum under 
Tj-. ^his indicates that the favourable effect of increasing 
orgc lie matter content in soil is more pronounced in shoot 

thar in root.

The statistical analysis reveals that the overall effect 
of t e differential manuring is significant at 1% level with 
resp -ct to all the parameters studied, except root length 
wher i the effect is not significant. On making independent 
comp risons, however, it is revealed that there is no 
sign ficant difference - (i) between the effects of T2 and 

w tn respect to length and breadth of the largest leaf, 
and 'resh weight of root, (ii) between the effects of T?

^ with respect to shoot length, and dry weight of shoot,and
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(ii ) between the effects of and Tj. with respect to
sho t length and fresh weight of root, (iv) among the
eff cts of T^, T^ and with respect to diameter of shoot
and root, total number of inflorescence axes per plant and
dry weight of root, length of the longest fruiting
inf orescence and number of fruits on it. The values
°bt. ined under T1 are significantly lower than those under
the rest of the treatments with respect to all parameters,
exci pc total number of inflorescence axes where the difference
is i o- significant between ar.d The values obtained
und( r T^ are significantly higher than - (i) those under
the rest of the treatments vrith respect to length and
brec 1th of the largest leaf, and fresh and dry weight of
shoe t. (ii) those under , T2 and T^ with respect to shoot
len; th, number of leaves and fresh weight of root, and
(iii) those under T^ and T^ with respect to diameter of
shoe t and root, total number of inflorescence axes, and
dry vfcight of root.

Tne present findings are supported by those of 
Sing )cl (1967), Biswas (1967), Ratra (1970), Lavania (1971), 
Gupl i (1972) and Bechu Lai (1976).

12.*. Intraspecific competition and growth performance

Experimental Procedure - The same procedure as that
desc ribed under 6.3.1 in Chapter 6 was followed in this
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exp riment. The following treatments were applied in the 

exo riment :-

3et Treatment
No. of seedlings/pot

■1

'1 — One

n

“2 - Three

r-'.

~3 - Five

n

-4 - Eight

n

'5 - Twelve

The duration of the experiment was about three and a 

halj months from September to December, 1979. The experimental 

date were analysed statistically and are presented in Table 

12J end graphs 27, 28 and 29.

results and Discussion - It was observed that growth 

of F . humilis plants with respect to all the parameters 

stuc Led suffered heavily under the stress of competition with 

inci ?esing population density. The best performance was 

obte ned under T^ where there was no competition. Prom T^ 

omve 'ds a progressive decline in the values for all the 

para ieters, except root : shoot ratio both on fresh and dry 

weie it basis, was observed with increasing intensity of 

intr ispecific competition so that T^ gave minimum values.

The leleterious effect of intraspecific competition was,
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how ver, more pronounced on the reproductive potential as 

evi enced by the total number of inflorescence axes per 
pla- t, and also on the fresh and dry matter yield as 
com ared to the remaining parameters. Further, the delete- 

rio- s effect of intraspecific competition was more pronounced 
on , hoot as compared to root as indicated by the progressive 
ris an the value of root : shoot ratio both on fresh and 
dry weight basis with the increase in population density.

The statistical analysis reveals that the overall effect 

of ' arying population density or. growth performance of the 
plai t is highly significant. The variance ratios for all 
the oarameters are significant at level. On making 

indf oendent comparisons, it is revealed that the values 
obt?ined under T1 are significantly higher than those under 

the rest of the treatments with respect to most of the 
par? neters. However, the effect of varying population 
der.r ity does not show significant difference - (i) between T£ 

and T_ with respect to shoot diameter, length and breadth 
of 1 ie largest leaf, total number of inflorescence axes, 
dry weight of shoot and root, (ii) between and with 

resi ec-.t to root length, diameter of shoot and root, and 
freti weight of root, (iii) between T^ and with respect 

to t iameter of shoot and root, number of leaves, total number 
of : iflorescence axes, fresh weight of shoot and root, and 
dry weight of shoot, (iv) between T1 and Tg with respect to
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roo length, and length of the longest fruiting inflorescence, 

(v) areng T1, and T^ with respect to shoot length, and 

nura er of fruits on the longest fruiting inflorescence, and 

(vi arrong T , T^ and with respect to dry weight of root.

Similar trend mmm- tornm m\mmmmA in the results of 

inn aspecific competition has also been observed by 

Sri astava (1963), Singhal (1967), Singh (1969) and 

Lav n_a (1971).

12. . Interspecific competition and growth performance

Experimental Procedure - The same procedure as that 

des rated under 6.3.2 in Chapter 6 was followed in this 

exp' meant. The following treatments were applied in the 

exp; r_irant

Set Treatment

- Regular weeding was practiced, so that the

plant had not to undergo interspecific 

. competition.

T^ - Weeding was not practiced, so that the plant

had to undergo interspecific competition.

Tbe duration of the experiment was about three and a 

hai. nenths from September to December, 1979. The experimental 

dat. were analysed statistically and are presented in Table 

and graphs 30 and 31.12.
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Results and Discussion - I~ was observed that at the 

tin of harvesting 12 to 34 individuals belonging to 5 to 8 

dif. enent weed species were flourishing in the pots of 

tre; tnent. It is evident from the table that the inter- 

spe« ific competition had markedly deleterious effect on the 

gro\ th performance of R. humilig. The values of the different 

par; neters under T^ are reduced upto approximately one-half 

to c le-eighth of those under T . The deleterious effect of 

intt rc-pecific competition was, however, more pronounced on 

tote L number of inflorescence axes and fresh and dry matter 

yie3i as compared to the remaining parameters. Further, the 

dele serious effect of interspecific competition was more 

pror fenced on shoot as compared to root as indicated by the 

higi ?r value of root : shoot ratio both on fresh and dry 

weig it basis under

The statistical analysis reveals that the effect of 

inte ’specific competition on growth performance of the plant 

is h .ghly significant. *t* values obtained for all the 

para leters are significant at 1% level.

The detrimental effect of interspecific competition has 

also been observed in Malvastrum tricuspidatum (Srivastava, 

1963 , Phyllanthus urinaria (Singhal, 1967). Melilotus 

indi a (Lavania, 197l)ft\c,

*****
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