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EFFECT OF PHOTO-THERMAL UNITS AND SOLAR RADIATION. LE«,!ELS 'ON
GROWTH, YIELD COMPONENTS AND YIELD OF WINTEH
IRRIGATED COTTON (HYBRID UAHALAI{SHM;)

N GOPALASWAMY.'. 5 SUBRAMANIANT and SP. FALANJAPPAN'

Investigations were carrled oul 1o guantify the offoect of phntmharmal unlt-
(PTU) or heal degree unils and Sofar Radiation Iwe[s (5R). 0 growth, 'fjahi nnm
ponents and yield ol hybrid eotion Varalakshmi, mean reduction in. seed - :u:tmn
vieid 10 the tuno of £|1 glha was obsarved r.rhr_'n the date of . :uwlrrg was shnﬂud‘
from 151h August 1o IETPI September The regrossion co- efliclenta revealed - “that SR
levels had a signilicant posilive effect on plant height. LAl and dry  matter pro-
duction, Seventy seven and 74 per cent of the variations respectively -in beil numhrr
and seed colten yield were contributed by the SR lavels. It is nredlcwd that an
accumulated PTU of 27,000 and SR of 40,000 Cal-cm® are rdgujred” _ll:r obtain 33
afha of seed cotton which could be achieved when sowings are -taken - up in _the
middle of August under Coimbatore conditions.

Optimum sowing dates take
edvantage of the favourable light
end ambient air temparature regimes
of nature that best fit for maximum
production under adequate soil moi-
sture conditions Dastur et. af. (1957)
found that in central India and Kar-
nataka respectively early sowings inc-
reased the yield significantly, Chamy
“and Balasubrzmanian (1976) brought
out the vyield advantage of early
sowings. They concluded that the first
fortnight of August was the optimum-
period for sowing winter cotton un-
der Coimbatore conditions. Memhan
and Low (1972) observed that cotton
plant required certain minimum num-
ber of heat units for each phase of
growth and they have predicted that
it was possible to obtain 3.000 kg of
seed cotton/ha with a growing deg-
ree day of 2250 if the average level
of solar radiation curing the crop

period was 580 w.f‘i';ff-dﬁy *The pre-
sent study was tasken upto quantify
the effect of photothermal units (heat
degree units ) and solar radiation le-
vels on growth, yield components and
seed cotton yiaid of winter irrigated
cotten. ( hybrid Varalakshmi ).

MATERIALS AND METHODS

A field experiment -was cond-
ucted at the Department of Agronomy,
Tamil Nadu Agricultural Universi ty
Coimbatore, during the ‘winter seas-
ons of 1980 and 1981 under ‘irrigated
condition with hybrid icotton CV Vara-
lakshmi (Gossypium hirsutum X G barbad-
anse;. The experimental - variables con-
sisted of three dates of sowing viz.,
14th Auvgust (normal)., 29th August
(late) and 13th September (very late),
three levels of N. (90, 120 and 150.

kg/ha) and two population levels (18

1. Associale Professor of
2.

Agronomy,

250

THAL Coimbatore - 641 003
Director, Soil and Crop Management Studies TNAU, Colmbatore.
3. Protessor of Agronomy, TNAU, Coimbatore, '


https://doi.org/10.29321/MAJ.10.A02261

+ Aay, 1986)

EFFECT OF WEATHER ON COTTON

"Teble 1 Eftect of dates of sowing on growth and yield components and yield in cotton

Treatment Seed cotton  Dry matter Number of Number of Boll weight  Boll s21
- yield (glha) production fruiting points  bolis/plant fal 1%
(kg/hal Iplant

Dates of ) 1980 1881 1880 1981 1930 1881 1980 1981 19B0 1981 1280 1981
S0Wing

14th aup, 368 217 5330 6271 1367 1448 431 347 32 3B 3B 240
25th Aug, vt 26 Bl 5763 1200 1167 343 251 3.3 39 285 21.3
13th Sept, 27,7 2268 4516 4612 121.2 1122 241 212 3.8 4.1.19.8 188
S.Ed. 0.8 1.2 127 151 4.9 50 32 19 01 02 11 0B
c.D. (P—0.05) 2.1 2.6 282 237 10.3 10,2 6.6 4.2 04 D4 25 16

and 22 thousand plants/ha). The tre- .

atments were replicated thrice in split
plot * design with N and population
levels in main plots and the date of
sowing in subplots. The soil type of
the experimental site was clay loam,
low in available N, medium in P and
high in K The pH was 7.8 and 8.1
respectively during the first and sec-
ond year of the study, The size of
the experimental plot was- 45 m X
7.2 m thrown into ridges and furr-
ows, 20 cm apart Identical cultural
practices were followed to the treat-
ments,

Accumulated heat degree units
are the arithmatic summation of daily
mean aif temperature above certain
threshold level. The heat degree units
were reckoned by subtracting a thre-
shold constant from daily mean air
temperature as suggested by Wilsie
(1974). A threshold constant of 12.8 *
C quoted for colton by Young
et. al, (1980) was adopted in the
present study. The values of the heat
degree units were converted to pho-
tothermal units (PTU) by multiplying
with day length to eliminate the
variations due to day length during
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the crop period Fhotothermal unit has
been reported to be more appropriate
and accurate than the heat degree
unit for studying plant growth by
Muttonson (1955),

The solar radiation levels (SR)
were obtained from a Bellani's pyr-
anometer installed at the Meteorolo-
gical observatory, Tamil Madu Agri-
cultural University, Coimbatore. The
values recorded from 6.30 hours to
14, 22 hours and at 18. 30 hours
were summed up and multiplied with
a pecific constant factor for the ins-
trument. The accumulated PTU and
SR values for any period were obt-
ained by adding the respsctive ind-
ividual units/day for the respective
sowing dates Multiple regression
equations were computed with the
mean data to determine the nature
and the magnitude of influence of
PTU and SR levels on the growth,
yield components and seed cotton yield
under different dates of sowing. The
interaction effect bhetween dates of
sowing and other variables was not
significant. The results on population
and nitrogen levels are not discussed
in this paper.
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RESULTS AND DISCUSSION

In both the cropping seasons,
there was a projressive decrease in
the yield of seed cotton for every
successive fortnight's delay in sowing
beyond the normal period A mean
reduction in seed cotton vyield by 9.1
q'ha was observed under very late
sown (13th September) conditions as
compared to the normal sowing (15
th August). The steep decline in seed
cotton vyield might be attributed to
the decrease in the DMP Consequently
there was a considerable reduction
in yield components such as boll num-
I:-erl."plant.- fruiting points/plant  and
boll set per cent except boll weight
under late and very late sown con-
ditions (Table. 1).

|. Effect of PTY and SR on

components
1) Plant height

Multiple regression equation

Y = 04756 PTU+4 463" SR—0 451 .(R® 0.85)-1
where Y = Flant height at maturity

PTU = Photo=thermal unit

SR = Solar tadiation level Callom®

. = Significant at 5 per cent level

growth

Eighty five per cent of the
total variation in plant height was
accounted for by the PTU and SR levels
during the entire crop period. Out of
this SR had a significant contributlion
of 72. 6 per cent of the total varia-
tion. There was a progressive reduc-
tion in plant height as the sowings
were delayed from the normal date.
As observed from the regression coe-
fficient, the reduction in plant height
under late and very late sown crops
was brought about by the decreased

Vol 75 Mo, 5.

SR levels during the. mankﬂnnic mo-.
nths of Qctober and Nuvnmhar, Th-a
decrease in SR . ieuale m:ght hava

~ reduced the phﬂtﬂ smthetlc nffu:ienﬂ‘r
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of prants resulting . in - reduﬂed plam
height, Dustur {1959} ahsewed :hat
cloudy westher mpaued tha pmdu~
ction of carbohydrates. in Ieaves res-
ulting in reduced plant _grumh.- The
PTU exhibited a nonsignificant effect
on plant height. Since ‘the PTU is
the product of mean air.temperature
and day length, the variations in the
mean air temperatures prevailed might
have been too narrow to induce any

‘significant change in the plant height

especially with reduced SR levels
Hearn (1976) observed a positive, rel-
ationship between. air temperature and
plant growth only under adequate
SR levels.

ANy Leaf area index (LAI)

Multiple regression equations

Y = 0.004 PTU+40.047% SR—3083 ,0.651)-2
where, ¥ = LA|

PTU = Photo-thermal unlis

SR = Solar radiation Callem®

* = Significant at 5 per cent lovel

The effect of PTU and SR
levels ‘with LAl exhibied a similar
trend as observed with plant height.
Low SR levels prevsiled during the
vegetative phase of the late and very
late ‘sown_ crops in ‘the manths of
Octoper and November might - have
limited the growth and deveropmant

of leves in the late and very late
SOWnN Crops

Y Dy Matter Production (DMP)

. Multiple regressmn equation:
Y =9.514 PTU-+5831* SR —376.83
0 666)—3 '

(R*
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where, Y = DMP at harvest

“Prg' ;:'.Fholo-thcrmal units

"SR = Sclar radiation (Calfcm*)

= Significent at 5 per cent level

The DMP at harvest was app-
reciably -influenced by GR levels as
revealed by the rignificant regression
coefficient, Greater accumulation of
SR might have enhanced DMP in the
normal sown crops by increasing the
photosynthetic efficiency of the plants.
Similar resul's have been reported by
Gibban et al, (1970) that DMP was
promoied with increased SR levels
in cotton.

Al.  Effect of PTU and SR on yield com-
ponents and yield

|) Vield components

a) Boll Number:

The accumulated PTU and SR
values from the date of flowering to
maturity for each sowing were used
tc compute the regression equation
(Fia. 1).

Y =053 PTU -+ 424% S’} —485) (R*®
0 83)-4 ’

¥ = Boll Number [ plant

PTU = Photo-thermal unit

SR = Solar radiation Caslfcm®

*® = Significant at 1 per cent level

Out of 85 per cent of the total
variability in boll number indicated

by R2 vglue. 76.9 and 8.1 per cent
were respectively contributed by SR
and PTU At the optimum SR levels
there would have been a concurrent
production of sympodial branches with
new flower buds. The gradual redu-
ction in the SR values with the late

Tabteb 2 Accumulsted FPhotothermal units and solar radiation

LUotes of Sowing 1o Sowing to Sowing to  Flowering to Flowaring to  Open boll

sowing flowering open boll Harvest open boll Harvest to harvest

i980 Accumulated Fhototharmal units

14th Aug. 12,094 19,261 29,750 8,183 17.656 9,463

29th Aug. 11.118 17.123 27,607 7.009 16,419 9,410

13th Sept. 10,497 16 010 26.030 6,638 15,833 8.895

1887

4th Aug. 11,494 18.256 27,824 7,618 16,330 8.872

Z9h Aug. 10,765 15,796 25,163 6,931 14,358 2,467

13th Sept. 9,397 14,736 24,343 6,082 14,945 8,853
Accnmuloted Sclar radiater Col. cm*®

71880

14th Aug. 14,486G 23,680 43,110 12,6M 28,264 15,753

29th Auvg, 13,645 22,530 40,106 10,485 26,561 16,075

13th Sept. 13.287 21821 38,780 9,930 25,393 16,483

1881

14ih Aug. 13,635 22,831 41,697 10,699 28,0682 17.364

29th Aug, 11,674 18,742 38,392 a.561 25,477 17.157

i2th Seprt, 9,023 18,663 37,837 10,222 26,736 17,792
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and very late sown crops might have
limited the preduction of new sym-
podial branches as well as the pho-
tosynthetic activity of the functioning
leaves. This might have also increased
the shedding of the floral parts as
indicated by low boll set per cent
due to nutrional imbalances. Similar
observations of increased shedding of
floral organs under reduced SR levels
have been made by Guinn (1974).
The accumulated PTU had no sign-
ificant effect on boll number., Beca-
use the difference in air temperature
(component of PTU) between the
sowing dates might have been insu-
fficient to produce any distinct effect
on boll number. Ehlig and Lemert
(1973) observed a non-significant rel-
ationship between boll retention and
air temperature.

b) Seed cotton yield

The accumulated PTU and SR
values for the total crop period were
taken to study the regression of
seed cotton vyield.

Multiple regression equation

¥ = 0.045 pTU 4+ 281*% SR — 95500.00
(R® 0 848)-5

where ¥ == Seed cotton yield

PTU = Photothermal units

SR = Solar radiation (Caljlcm?)

. = Significant at 5 per cent level

Eighty five per cent of the total
variation in seed cotton- yield was
influenced by the SR levels. Out of
this, 74 per cent was contributed by
the SR levels as indicated by the
significant regression coefficient. The
progressive decline in seed cotton
yield for the successive delay in sow-
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ings could be attributed to the reds
uction in plant Im{ght LAI ﬂntl DMP
Consequently, the y:eh:l rumpouan{s
like boll number, -total numbar of
fruiting points | piant and’ hnﬂ set wem
reduced, This was hecause ‘of’ Irmned
availabity of SR Inr the nrups ‘soWn
during the late and’ very late periods.

It is predicted that to produce
about 30 g/ha of Eﬂed cnttun an
accumulated PTU  of 2?ﬂﬂﬂ {ZEUEI
hest degree units)and SR of 40,000
Cal/ cm2, would be req uired with hyb-
rid cotton. This is possible only when
the crop is sown di.lrin'é'ghla first fortn-
higt of August in Coimbatore region.

The first author is grateful to
the Tamil Nadu Agricultural University
for having permitted him to publfsh
a part of his Ph.D- thasis.
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EFFECT OF DIFFERENT MOISTURE CONSERVATTION SYSTEMS ON THE
YIELD OF SORGHUM (CSH 6) IN RAINFED VERTISOLS

J. G. ROBINSON,, T.N., BALASUBRAMANIBN.

and V. RAVIEUMAR,

An experiment was condicted a1 Cotton and Millets Experiment Station, Kovil-
patti for three years to siudy the effect of different moisiure conservalion systems
on the vyield of sorghum. The result indicated rhat compartmental bunding was
found 1o register significantly higher sorghum grain yieldfha over flat bed system

and fonnd to be economically viable.

Drylands occupy about 75 per
cent of the total arable land in India
and contribute to 42 per cent of
nations food production, which is
unstable due to erratic rainfall. The
main constraint limiting the crop
production in dryland is moisture At
the International Crop Research insti-
tute for semi-Arid Tropics, Hyderabad
the technique of forming broad beds
and furrows was developed for can

serving moisture as well as to drain
out the excees water during the
period of heavy rainfall and this
technology is found to be the appro-
priate land management technigque on
vertisols (Anonymous, 1976). The
results of the experiment conducted
at Coimbatore revealed that sorghum
raised in ridges and furrows, and
broad beds and furrows recorded 7.8
per cent and 5.2 per cent increased
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