FUNGAL POPULATION

of micro-organisms in soil, and their relation
to certain external factors. Proc. Linn. Soc.
N.S. W. 59:101-107.

JASEvVOLI, G. 1924. Contribution all con-
scenzdegli ifomicetiterranoagratio.  Bull.
Orto. Bot. Univ. Napoli. 1: 216-217.

KiLLian, C. 1936. A study on the soil
biology of the Algerian high plateaux. Ann.
Agron_ Paris 4 : 595-614.

KHAN, A. M., AND M. A. SIDDIQUI. 1962.
Fungal population in the soil and on the
roots of sugarcane. IndianJ. Sugrcane. Res.
Dev. 6 : 176-178.

LECLERG, E. L., aND F. B. SMITH. 1928.
Fungi in some Colorado soils. Soil. Sci.
25 : 433-441.

MILLER, J. H., J. E. GIDDENS, AND A. A,
FOSTER. 1957. A survey of the fungi of
forest and cultivated soils of Georgia.
Mycologia 49 : 779-808.

NASH, M., SHIRLEY, AND W. C. SNYDER.
1965. Quantitative and qualitative com-
position of Fusarium populations in culti-
vated fields and non cultivated parent soils.
Can. J. Bot. 43 : 939-945.

*RAMAKRISHNAN, K. 1953. Soil Conditions
and Fungal Wilts in Plants. The Distribution
and behaviour of Fungiin the Soil. Ph.D,

J. Indian bot. Soc. 50 : 157-161, 1971.

IN SUGARCANE SOILS—I 157

Thesis Madras Uniyv.

SEWELL, G. W. F. 1959, Studies of Fungi in
a Calluna-heathland soil I. Vertical distri-
bution in soil and on root surfaces. Trans.
Br. mycol, soc. 42 : 343-353.

SonNDHI, J. K. 1964. Rhizosphere Studies of
Gram in Relation to Fusarium Wilt. Ph. D.
Thesis Agra Univ.

STENTON, H. 1953, The soil fungi of
Wickenfen. Trans. Br. mycol. soc. 36:
304-315.

VENKATESAN, R. 1964, The influence of soil
depth on the microbial population of paddy
soil. Agric. Mag. Annamalai Univ. 4:
53-54.

WERKENTHIN, F. C. 1916. Fungus flora of
Texas soils. Phytopathology 6 :  241-253.
WAKSMAN, S. A. 1944. Three decades with

soil fungi. Soil. Sci. 58 : 89-115.

WARCUP, J. H. 1950. The soil plate method
for isolation of fungi from soil. Nature,
Lond. 166 : 117-118.

——.1951. The ecology of soil fungi. Trans.
Br. mycol. Soc. 34 : 376-399.

— . 1957. Studies on the occurrence and
activity of fungi in a wheat field soil. Ibid.
40 : 237-262.

INFLUENCE OF SHADE ON THE GROWTH PERFORMANCE
OF SOLANUM NIGRUM L.:*
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ABSTRACT

Both the varieties (Black and Red berried) of S. nigrum behave as heliophytes

during winter (October to February)
(February to May). Maximum seed output per plant is obt

aund Sciophytes during summer months

ained under open condi-

tions during different seasons. Floral initiation takes place first in full sunlight.

Light, therefore, seems to be a factor of primary import

ance as far as flowering and

fruiting are concerned in and around Varanasi.
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INTRODUCTION

There is a large amount of evidence to
show that the individual features of vege-
tative growth as well as the proportional
relationship between various organs, vary
in relation to changes in the environmental
conditions. The works of Ashby (1950),
Ashby and Wangerman (1950), Gregory
(1928), Blackman (1947), and Whalley
and Leech (1950) record instances of
changes in leaf shape, plastochrone rate,
vegetative growth rate, leaf stem ratio
and leaf root ratio, induced by changes
in light conditions. There are also
differences in the responses of varieties
within a species toward the changes in
the external environmental conditions
(Clausen, Keck, and Hiesey, 1940, Went
1944). Ecologically light intensity and
duration of light are of prime importance
to the plants influencing their growth and
distributional pattern.

Solanum nigrum L. occurs in and
around Varanasi from September to May.
During winter months these plants have
been observed by the author both in sun
and shade, whereas during summer these
plants have been seen only in shady (i.e.
under trees) and moist habitats. In order
to investigate, therefore, the influence of
the light intensity on the growth per-
formance of this plant, certain experi-
ments were performed during the winter
and summer months. Both the varieties,
viz. black berried and red berried, were
considered so that the differential res-
ponse, if any, may be brought out.

MATERIAL AND METHODS

Seedlings were raised in earthenware
flats and when 30 days old they were
transplanted to earthen pots of 25 cm
diameter. These pots were divided into

three lots of 4 pots each and were sub-

jected to the following treatments : .

(i) Full sunlight...Pots were kept in
open area (Under natural conditions)

(i) Partial shade...Pots were kept under
Mango Trees where light intensity as
measured with the help of photo-
meter fluctuated between 600 to 1200
lux during the day time.

(iii) Deep shade...Pots were kept under a
wooden frame covered with a thick
cloth leaving the north and east sides
open upto 15 cm from the ground
level. The light intensity under this
shade varied between 50 to 200 lux.

The experiment was performed twice
in the year, once from October 1964 to

February 1965 and again from February

to May 1965.

RESULTS AND DISCUSSION

It was found that variations in light
intensity resulted in large differences, in
both, in the pattern of growth. (Table I)

Results presented in Table I show
that the pattern of growth behaviour of
both, Black & Red berried plants, are
more or less similar qualitatively although
the quantiative differences are there. Both
varieties behave as heliophytes (Sun lov-
ing plants) during winter months and as
sciophytes (shade loving plants) during
hot summer months as shown by overall
vegetative growth (height of the shoot,
number of leaves, leaf area and dry
weight of plant) which is significantly
higher in plants growing in open during
winter and in plants growing in partial
shade during summer (TablesII-V). Such
observations explain to some extent the
natural occurrence of the plants in shade
and moist places only in summer and in
open during winter. Since the intensity
of light in nature is directly related to
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temperature (Daubenmire, 1959), high
temperature seems to restrict plant
growth as has been recorded in case of
plants growing in sun during summer
months, while the lower temperatures
under shade (by 10-20°) seems to favour
good vegetative growth. Another factor
which seems to be important here is soil

ance with those of Hanson (1917),
Isanogle (1944) and Anderson (1955) who
also recorded the differential seasonal
development of plant in sun and shade.
The behaviour of flowering and fruit-
ing was also found to be greatly influ-
enced by light intensity and these func-
tions were increased under full sunlight

TABLE I

EFFECT OF SHADING ON GROWTH PERFORMANCE AND SEED OUTPUT

Full Sun Partial shade Deep shade
Chmgacisns S.n.B. S.n.R. S.n.B. S.n.R. S.n.B. S.n.R.

Shoot heght (cm.) (& 150 s 97 T L5 1
Average Area of mature leaf (sq. cm.){ g 12107 gg 49890 122 3z 2;5.
Average number of leaves per plant { BA ‘}Z g(l) ?g 112 : g
Average number of fruits per plant { : 2(8) 123 g i : :
Average seed output per plant { BA ;gg 28508 14;) g?,_ : ___
Total dry weight of plant (g.) { . PSS me-
Percentage of Ash (Dry weight basis){ : llgg llgz 11 58_,? fg; : :

S. n. B., S. nigrum Black berried; S. n. R., S. nigrum Red berried ; A denotes 15th October
to 28th February 1965 ; B denotes 28th February to 14th May 1965

moisture. In full sun during summer
months the relatively drier conditions
may also account for the restriction of
this plant in shady and moist localities.
Presently however, no quantitative data
are available to support this. This plant,
therefore, cannot be considered as either
heliophyte or sciophyte  completely
because behave it like both types
under different temperature and moisture
conditions. These results are in accord-

during winter as well as in summer
months.  Similar type of observations
have also been made by various other
workers (Shirely, 1935, 1945, Vinson,
1923). Went (1945a, b) has previously
reported better initiation of floral pri-
mordia under full sun light and better
growth performance under partial shade
condition. Such observations on growth
towards light intensity has been described
for the various members of Solanaceae
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TaprLe II

VARIANCE ANALYSIS FOR GROWTH PERFORMANCE DRY WEIGHT DATA OF S. NIGRUM
GROWN UNDER DIFFERENT LIGHT CONDITIONS IN WINTER

—~—

Source of variation D.F. S.S. M.S.S. Variance Ration _li/ilES"/z
© Variew ] 01 0l 12:0° 4042

Shading 2 356 17-8 21445 3191

Shading  variety 2 05 025 3o1” 3191

Esror 48 04 00083

Total 53 366

* Significant at 59 level.

TABLE II1

SUMMARY TABLE OF DRY WEIGHT DATA FOR THE INFLUENCE OF SHADE ON
S. NIGRUM IN WINTER

Treatment

- Sun Partial shade Deep shade
Variety
Black (berried) 1-71 0194 0:129
Red (berried) 1-98 0-195 00
Means 1-84 0:1945 0'064

C.D. for the body of the table—0-043 ;C.D. for variety—0-045: C.D. for treatment—0-06

TABLE 1V

VARIANCE ANALY SIS FOR GROWTH PERFORMANCE DRY WEIGHT DATA OF S. NIGRUM
GROWN UNDER DIFFERENT LIGHT CONDITIONS DURING SUMMER

Source of variaticn D.F. S.S M.S.S. Variance Ratio F/at 59,
Variety 1 01 01 43-5*% 417
Shading 1 0560 0:56 243:5* 417
Variety »shading 1 014 014 60°8* 417
Error 32 0073 00023

Total 35 0873

* Significant at 5% level.

TABLE V

SUMMARY TABLE OF DRV WEIGHT DATA FOR THE INFLUENCE OF SHADE ON
S. NIGRUM DURING SUMMER

—— — S —_—

Shading Trealmen_t Sun Partial shade
Variety

Black (berried) 0687 0930

Red (berried) 0:576 0844

Means 0631 0°887

C.D. for body of table—0-045; C.D. for variety means——0 033; C.D. for treatment means—0-033
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to which the genus, Solanum, belongs
(Went, 1957). Light, therefore, seems to
be a factor of considerable importance as
far as flowering and fruiting are con-
cerned.

Ash percentage of plants which was
found to decrease with increase in light

intensity shows the sciophytic feature of

the plant. Mitchell (1953), also recorded
increased ash content in plants grown
under shaded conditions.
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The treatment conditions used are by
no means representative of all conditions
met with when the plant grows in nature.
The differences in pattern of development
which have been induced are even more
spectacular than had been suggested by
the field observations. Therefore, the
present observations and experimental
results show the controlling influence of
light and temperature conditions on the
growth and phenology of this plant.

REFERENCES

ANDERSON, Y. O. 1955, Seasonal develop-
ment in sun and shade leaves. Ecology 36 :
430439,

AsHBY, E. 1950. Studies in the morphogene-
sis of leaves VI. Some effects of length of
day on leaf shape in Ipomoea cacrulea. New
Phytol. 49 : 375-382.

——, AND E. WANGERMANN. 1950. Studies
in the morphogenesis of leaves IV. Further
observations on area, cell size and cell
number of leaves of Ipomoea in relation to
their position on the shoot. 1bid. 49 : 23,

BLACKMAN, G. E. 1947. Physiological and
ecological studies in the analysis of plant
environment. 11. The interaction between
light, intensity and mineral nutrient supply
in the growth and development of blue bell
(Scilla nonscripta). Ann, Bot. N. S. 11 : 125.

CLAUSEN, J., D. D., KECK, AND W. D.
HIesey. 1940. Experimental studies on the
nature of species 1. The effect of varried
ennvironments on western North American
plants. Publ. Carnegie. Instn. No. 520.

DAUBENMIRE, R. F. 1959. Plants and Environ-
ment. John Wiley and Sons Inc. N. Y.

GREGORY, F. G. 1928. Effect of climatic
conditions on growth of Barley. Ann. Bot.
40: 1.

HANsON, H. C. 1917. Leaf structure as rela-
ted to environment. Am. J. Bot. 4 : 553-560

ISANOGLE 1. T. 1944, Effect of controlled
shading upon the development of leaf struc-

ture in two deciduoues tree species. Ecology.
25 : 404-413.

MITCHELL, K. J. 1953. Influence of light and
temperature on the growth of rye grass
(Loliom spp ) 1. Pattern of vegetative deve-
lopment. Physioogial. Pl, 6 : 21-46.

SHIRLEY, H. L. 1935. Light as an ecological
factor and its measurement. Bot. Rev.1:
355-381.

——.1945. Light as an ecological factor and
its measurements Ibid 11 : 497-532.

VINSON, G. G. 1923. Growth and chemical
composition of some shaded plants. Am.
Soc. hort. Sci. Proc. 20 : 293-294.

WENT, F. W. 1944, Plantgrowth under con-
trolled conditions. 11 Themoperiodicity in
growth and fruiting of the Tomato. Am.J.
Bot. 31 : 136.

——. 1945a. Plant growth under controlled
conditions. II[ Correlalion between various
physiological processes and growth in the
Tomato plant. Ibid. 31 : 597.

——. 1945b. Plant growth under controlled
couditions V. The relation between age,
light, variety and Thermoperiodicity of
Tomatoes. Ibid. 32 : 469.

——. 1957. The experimental control of plant
growth Waltham Mass: Chronica Botanica,
XII 343.

WHALLEY, W. G., AND J. H. LEECH, 1950,
Developmental morphology of mutant Com
Grass. Bull. Torrey bot. CI. 77 : 274.




{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }

