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Introduction: The yield of a crop and quality of the
agricultural produce for which it is valued are highly complex
characters which are governed by a large number of genetic factors,
The expression of these characters is also influenced fo a great extent
by the environment and the appearance and behaviour of a genotype
may therefore be taken to represent an interaction between heredity
and environment. Chandrasekharan and Parthasarathy (1948)
stated that earliness in crops like Cholam and rice is a Mendelian
character but it is also governed by an environmental factor like
light. Garner and Allard (1920) pointed out that the length of the
day and night has pronounced effect on the onset of flowering.
Thus, even genetically pure strains of crop plants are known to show
developmental or fluctuating variations under the influence of
different set of environmental conditions.  These fluctuating
variations are important to the plant breeders engaged in crop
improvement work as they affect the proper evalution of the desired
genotype. Therefore, a detailed knowledge regarding the influence
of environmental factors on economically important characters of
crop plants is very essential.

In cotton, there are overwhelming evidences fo show that,
even well established pure strains, when grown in different places
would show variations in their economic attributes. The prevalence
of different market values for the same variety of cofton produced
in different regions is an indirect recognition of this fact. Bala-
subramanian and Iyengar (1953) pointed out that in Madras
Cambodia cotton grown in certain villages of Avanashi talul,
Karunganni cotton raised in porfions of Tirunelveli disbrict and
westerns cotton produced in and around Guntakal area, are reputed
for staple, quality, grade and ginning outfurn. Experiments
conducted elsewhere also by many cotbton breeders have amply
demonstrated the influence of environment on the expression of the
cconomic attributes in cotton and established the peculiar features
of the concerned regions. Bederker (1954) studying the peculiarities
of the cotton growing regions of the Hyderabad State, has stressed
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that such information regarding the peculiaritics of the region for
which cotton improvement work is in progress is very useful

The study reported in this paper relates to the wvariations
observed in the economic attributes of Karunganni coifion. varieties
(G, arboreum) grown in the Southern and Northern Zones. of the
Tinnies tract in Madras State which constitutes distinct ecalogical
Zones.

Review of Previous Work: Nayak (1941) studied the economic
characters of Jaywant cotton in seven localities in Southern ‘and
Northern Kumpta tract over three seasons' and.concluded: that the
yield, fibre length and ginning percent were higher in tlie former
tract. This was attributed to the wide variation in rainfall "and soil
condition between the places of growth. Iyengar {1941] recorded
the wvariation in fibre properties observed during five seasons in
Cambodia strains as grown at Coimbatore and Srivilliputhar in the
Winter and Summer seasons, He found that -the cotbon fibres were
definitely longer,  finer, and- more mature in the Summér crop at
Srivilliputhur than at Coimbatore. He : also "recorded that - the
number of fibres on the seed; lint weight and ginning percent were-
considerably lower at Srivilliputhur. Khadilkar (1941} has stated
that spinning value of Jarila, Banilla, and N. R. 6 were higher at
Jalgaon and Dhulia than at Bhadgaon. Patel (1949) found that
there . was a general tendency for cofton to give higher ginning
percent at Viramgaon than at Jagudan. Balasubramaniam and
Iyengar (1953) studying the performance of American cotton grown
under irrigated and rainfed conditions in seven localities in the
Madras State concluded that halo-length, seed andlint weight as also
ginning percent were highly influenced due, to differences in. place and
season. Boomination et al (1953) reviewing the place effect on the
yie]d and quality on row inter specific American cotfion. strains
grown in the four sub-zones of the Cambodia tract under: irrigated
Winter and Summer crops found that the fibre length:was the lowest
while the fibre weight and maturity were the highest at Coimbutore
than at Srivilliputhur and Tir uc.hengnde where the tendency for
higher length was noticed. . Bederkar (1954) studying the  hehaviour
of the newly evolved improved gaorani varieties grown in the three
sub-zones of Gaorani and Oomars tracts in Hyderabad: concluded
that (1) the environment in North-Eastern and Central Zounes of
Gaorani fract was very favourable for production of high quality
cotton {2) while in the Euuth-WeatLﬂl Zones the environmental
conditions exer i-e.d an unfavourable effcet on the guality of cotton
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produced; at ‘the ‘same time favouring higher production of both
seed cotton and lint due to better yields and liigher ginning percent.
Gulati and Ahmad (1935) had shown that change in soil conditions
resulting from different localities “of growth was capable of greatly
altering the state of fibre maturity of Banilla cotton. According
to Balls (1915) hair weight is affected by environment and conditions
of ‘growth. Ea,ma.ch:mdran et al (1954) teported that the environ-
mental * differences at Palur were responsible for registering
significantly lower halo-length, higher seed and’lint index as also
ginning percent in comparison with those at Srivilliputhur.

Material and Methods: The data considered in this paper deal
with .the results of co-ordinated varietal trials and district trials
( Scattered  Blocks) conducted with new improved wvarieties viz;
6186-9, 6188-8, 6312—4. 6874 and the standard strains K. 2 and
K. 5 in the Southern and Northern Zones of Tinnies tract in Madras
State to find out the range of adaptability of the new varieties. The
co-ordinated varietal trials’ were conducted at the two breeding
centres I{ovilpatti and Coimbatore representing the Southern and
Northern Zones of Tinnies tract for six seasons since 1949-50 and
the distriet trials scattered in these two zones for three seasons
since 1952-53. The lay out adopted at the two breeding centres
consisted of similar pattern of randomised and replicated blocks.
‘The district trials were of the Scattered Block pattern where each
village of trial constituted a randomised block. Sowing materials of
each variety for these trials where supplied afresh every year from a
common source. The cultural treatments corresponded to the local
practices.

Observations on yield of kapas, ginning percent and halo-
length were recorded for these trials in all the years of trial. Besides,
fibre properties like fibre length, fibre weight and fibre maturity
were determined in the case of co-ordinatecd variefial firials.

The characters on which the environmental influence is
reported in this paper relates to all the above characters recorded
from the co-ordinated varietal trials and distriet trials separately.

The data on the mean values for the above attributes were
studied statistically by using TFisher's ‘4’ test and the level of
significance indicated at 5 per cent probability (p = 005) to study
the environmental effect on the performance of the above mentioned
varictics.
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Experimental Results: The mean data on yield of kapas, ginning
percent, halo-length, fibre weight and fibre maturity per cent for the
six - arboreum varieties studied over six consecutive seasons in the
co-ordinated varietal trials and for three seasons in the district
trials are presented in Tables I and IT respectively.

Data on mean monthly rainfall, maximum. temperature, .
minimum temperature and humidity per cent (average of 6 years
during 1950—'565 ) at Kovilpatti and Coimbatore are presented in
table I1I and graphically represented in Figure 1.
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Tt would be seen from the dabs presenbed in fable’ T thaf o
Kovilpatti the mean yield of kapas hy 56 1b. halo -length by 0°9 mm
and fibre length by 3°03 inch are significantly higher than thoso at
Coimbatore where the mean values for ginning by 1 per-cent, fibre
weight by 0-15x 106 gms per em and fibre maturify 6 per cent are
significantly higher. The individual performance of the varieties is
also found to be on the similar trend as the mean performance

As regards the performance in the district trials (Vide Table IT)
the differences between the two Zones are not significant for yicld.
However, the mean yield at the South Zone is numerically higher by
34 1b. than at the North Zone. In the matter of ginning per cent and
halo - length, the two. Zones differ significantly, the South Zone

“recording higher mean halo - length of 0°6 mm than the North where
the ginning by 1 per cent is higher confirming the findings indicated
in the co-orvdinated varietal trials at Kovilpatti and Coimbatore
which represent the South and North Zones respectively.

Trom the data presented in Table III, it can be seen that af
Kovilpatti the annual rainfall, monthly mean maximum and
minimum temperatures arve higher than those at Coimbatore in a
general nature. As regards humidity per cent, it is higher aft
Coimbatore than at Kovilpatti. It is to be noted here, the ranges of
temperature as well as humidity per cent are wider at Kovilpatti and
narrower at Coimbatore.

Discussion : The experimental results presented in the foregoing
indicated that the economic attributes of rainfed Karunganni cotton
varieties grown in the South and North Zones of Tinnies tract are
influenced in a marked degree by envivonmental factors. The main
findings that would emante from this study are (i) that at the
South Zone, the environmental effects is to increase the yield of seed
cobton per acre, fibre length, and halo - length while reducing the
weight and maturity of the fibres, all these contributing for the high
production of seed cofton per acre with better quality lint and
(ii) that at the North Zone, to increase ginning percent, fibre weight
and maturity of lint leading to slightly coarser type of cobtton. The
coarseness. of fibre appears to be due to higher maturity as nceording
to Koshal, Gulati and Ahmad (1940) mature fibres are generally
coarse,

‘The higher level of seed cotton per acre and inereasing fibre
length at the South Zone may be due to higher fertility level of the
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soil here with good drainage as also due to good amount of well
distributed rainfall during the growing period of the crop. Young
blood (1929) who undertook the study of the correlation between
lint length and soil types came to the conclusion that longer lint was
generally produced on more fertile soils. Ramiah and Panse (1941)
observed that longer fibre are produced on fertile Adhan land.
‘Bederkar (1954) observed that higher yields and better quality of
cotton recorded at Nanded and Bhir were due to the higher fertility
of soil.

As regards the ginning per cent which is lower in the South
and higher in the North, it is attributable for the lower and higher
fibre weights recorded in these two Zones respectively. Bederkar
(1954) observed that the tendency towards increase in ginning
percent at Mahdol as compared to that at Nanded is due to higher
fibre weight. Patel and Patel (1951) has stated that the ginning
per cent in the Virangam locality appears to be in higher fibre weight.
The lower ginning per cent at the South may also be due fo lesser
number of fibres on the seed associated with higher temperature.
Tyengar (1941) has stated that environment influences the production
of fibre on the seed, the reduction in number being associated with
higher temperature.

In the case of fibre weight and fibre maturity per cent, they
are lower at Koilpatti than those at Coimbatore. Gulati and Ahamd
(1935) contributed data show that where the fibre maturity was very
low the fibre weight was also low. The fibre maturity at Kovilpatti
is only comparatively lower than at Coimbatore but it is fairly well
above the required minimum for the rainfed cottons. As such,
therefore, it does not lower the quality of lint. Besides, at
Kovilpatti congenial conditions of solar activity and adequate soil
moisture coupled with the onset of “ Uppam breeze ” during the holl
development period are found to promote fineness (low fibre weight)
of lint attaining a maturity per cent of 75 which is well above the
minimum required for these cottons.

As hetween the trials at the breeding stations and the
districts, the mean values for ginning outturn and halo-Jlength
(Vide Table T and II) are almost equal in the respective Zones. Tt
ean therefore, be safely concluded that these two breeding stations
at Kovilpatti and Coimbatore represent typically the Sounth and
North Zones respectively and the performance of the newly evolved
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improved varietics when grown in these Zones, can easily be prédicted
from the results obtained in the breeding stations..

Summary : A detailed knowledge regarding the influence of
environmental factors on economically important characters of erop
plants is very essential to the plant breeders as they affect the proper
evalution of the desired genotype. Such information-gathered and
studied with particular reference fo the Karunganni cotton varieties
( G. arborewm ) grown under rainfed conditions in the Southern i_‘i.nd
Northern Zones of Tinnies fract helped to establish the peculiar
features of the two Zones. The main findings are as follows :°

(i) There is perceptible variation in the economic attributes
of the rainfed Karunganni cotton varieties grown in these two Zones
on account of the influence of the environmental factors.

(ii) The environmental influence is to increase the yield of
kapas per acre, halo-length, fibre length but to reduce the fibre
weight and fibre maturity per cent at the South, while to increase
the ginning percent, fibre weight and fibre maturity at the North.

(iii) The environmental factors responable for these differences
are found to be due to higher fertility of the soil, higher rainfall,
higher temperature and low humudity per cent at Kovilpatti as
against the medium type of soil, low temperature, low rain fall and
higher humidity per cent at Coimbatore representing Southern and
Northern Zones respectively.

(iv) The two breeding svanons av ioviipatts and Uommbatore
typically represent the South and North Zones of the Tinnies tract
respectively and performance of newly evolved improved cotton
varieties when grown in these Zones, can easily be predicted from
the results obtained in the breeding stations.
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