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PHYSTOLOGICAL A HALYSI_S OF HIRSUTUM COTTON FOR HIGHER
PRODUCTIVITY UNDER RAINFED CONDITIONS

KUNACHIEAR VB and B.SJANAGOUDAR?
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ABSTRACT

Twelve eontan (G, hirswdonr LY genotypes were evaluaied in termy of prowth
and yield attributing characters for higher productivity sader rataled condition.. Anong
the penotypes, DS-44 and 1C-376 were high yielders, The hipher producrivity of thise
ligh yielding penntypes was largely inluenced and controlled hy low LAL Jmw LAL aml
high SLW (during peak growth period), higher boll mumber and incecased ball weizht,
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Growih and yield analysis is one of the
important approaches that would help in assessing
the productivity ol the genotypes under specific
production system (Watson, [952). Accumulation
of dry matter during crop growth and its
partitioning arc very vital for achieving highér sced
cotlon yield in Hirsutum cotton and the sced cotton
yield. has correlation with leal” area and other
wrowth parameters (Bharadwaj and Kalindi, 1986).
Since information on analysis of growth and yield
attributes [or higher productivity is scanty in
rainfed Hirsutum cotton, an attempt was made 1o
tssess the growth pattern and yielding potential
ol Hirsutum cotton under rainfed condition.

MATERIALS AND METHODS

Ten genotypes of Hirsutum cotton viz., 1C-
376. DRC- 19, CPD-89-5. DS-27, MCU-5. NA-1269,

AlleppoxRex. CPD-4-4-5 and DRC-264 along witly |

twir local checks Abadhita and Sharada were

grown in medium black soil during 1990-91 and-

1991-92 a1 Agriculiural Research Station, Dharwad.
Both the field experiments were laid out in
randomized block design with three replications
with a spacing of 90 em between rows and 20 cm
between plants, The plot size was 6.0 m x 2.7 m for
buth the years. The recommended doses of
fertilisers were applied. Plants were sampled at 60,
90 and 120 days after sowing (DAS) and partitioned
mto different plant parts viz.. stem . leaves and
reproductive parts. The samples were firstair dried
and then oven dried ar 60°C 1ill they attained
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constant weights, From the observation. the tal
dry matter per plant and its distribution inte ahove
plant parts were worked out. These data were taken
as the base for computing growth parameters,

Leal arca (LA) was computed by lincar
measurcments using the formula A = LxBxh 707
(where, A= Area ol the leal'in dw’. B = maximum
width of opened leaf and L=length of leal). Three
plants at random were used [or recording LA and
dry matter production recorded al 60, 90, 120, DAS
and at harvest, From the above ohservations, LAL
LAD, NAR and SLW were determined using the
formula given by Ashley eral, (1963} Power et uf
(1967). Radford (1967) and Watson (1952)
respectively, The results obtained from the Teld
experiments conducted during 1990-91 und 1991-
92 un these growth parameters, vield and its
attributes in 12 genotypes were subjected 1o pooled
analysis as per the method suggesied by Panse
and Sukhatme (1967),

RESULTS AND DISCUSSION

The results on seed cotton yield (g/ha) (Table
I) indicated significant differences among
genotypes. Alleppox Rex. DS-44. DRC-264, 1C-376.
NA-1269, DRC-19 and CPD-4-4-5 recorded
significantly higher yield over both the checks.
The major factor attributed for higher vield i
AlleppoxRex ( 19.01 ) and DS-44 (18,78} was due 10
significantly higher number of goud bulls per plant.
while it was mean boll weight associated with
higher yield in NA-126Y. DRC-19, DRC-264. and
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Tohle L. Genotypic differences i yicld and yield al-
iributes of hirsulum colton

Genotypes  Seed cotton  Mean boll — Nowl balls
: viehd (gfhay  weight (g) per plant
[15-44 15.78 i3l H.69
IC-376 17.46 4.51 .45
DRRC-1Y 16.47 501 .03
CPL-4-4-5 16.20 4.09 ERIL
CP-89-3 15.61 2 5.63
ns-27 12.76 447 471
MCU-3 .77 .06 323
Alleppon Tex 149,01 413 RAR
NA-I2p 17.25 juz holh
DRC-20d 17.494 4.87 f.65
Shurnk 1305 4,23 563
Albalhita L 4.02 a.04
Aean 15.067 .47 635
nEm, .69 (22 0.7
Cnla 3 19% .6l 0.7%

1C-376. It is also evident from the corrclation
studies (Table 2) that yield possessed significant

Table 2. Corcelatinn analysis of sced eotton yield and
ity compunents

Cliariciens Mean  MNowl Mol Hurnesl
boll gond  fruiting  dodes
weight  bolls  poinis
Seeld Conton yield 0,195 (LR32%% <00KD (L3607
Muan ol weighi - JR068 0 1SN SIS
No. ol good bulls - ST LT L Bl
Iy

N, al fruitfing puinis -

Harves! index

* Significant a1 8% probabiliy level
= Sygnificant al 1% probabifity level

positive association with boll number (r=0.832%7)
and HI (r=0.460%%), Similar lindings were reported
by Channaveeraiah (1983). Bhardwaj and Kal indi
(1986) and Singh (1988).

Leaf area index (LATY: Although the dry miater
accumulation is a product of net photosynthesis
reflected in terms of grawth components or Jeal
area. Tor rainfed cotton higher NAR in association
with lower LAI for higher dry maner production is

Table 3. Genntypic differences in leafl area index and leal are duration at different growth stages in hirswtnm

cirltom
Gl ypes Leal ans index cal orea duriaton
i DAS Y DAS 130 13AS Bt TIAS 0L )0 PYAS

D544 1,557 1,697 1435 18,87 4 A
1C-376 1,493 1647 i, 380 1717 [ E
DRC-14 1.547 L3 0712 21,45 I A
CPD-A-A3 (.533 {14490 0,62y 2200 2430
CILRY 5 0.533 1,507 f.553 71,65 a4l
6.7 0,777 | 471 1005 1380 VT |W
MEES wIm 1,37 i, 7ind i Il
Alleppor Rex i 563 (Y80 1 90a 2120 430
NA- A nila 13 l.En1 340 4702
IR0 in6d7 1,371 %36 LT h3.3
Shirada 447 1.2 [ .tmd 56,47 357N
Alnlhita 497 1.250 | A0 2, ) ST
Mean {n54% 11151 .21y 2504 34 At
SEm, 1N ihh5H 0 168 I 27 | 2
Cooa 3 i 0167 0. 195 it oy
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desirable. Significant differences in LATamuong the
. I-‘

eenotypes an different growth stages were

ohserved in DS§-27 {Tahle).

"The low leal arca types DS-44. 1C-376, DRC-1Y
and CPD-4-4-5 recorded low LAT as compared to
high feal area types DRC-264 and NA-126Y at all
the erowih stages. irrespective of their yielding
ahility. It is also evident from the correlation data
{Tuble 5) that LA was negatively associnted with
yicld (r=-0.3127% gt 60 DAS) and at 90 DAS (r=-
(L0923, This clearly suggests that low LAT is a
desirable eharacter under rainfed condition for
seiting higher seed cotton yield (Nagabhushana.
198).

Leal arca duration (LAD) : It is s useful growih
index, used 1o measure the cfficiency of
photosynthetic system over growth period. The
senotypic differences were significant at all the
srowth stages and the highest LAD was recorded
turing 90-120 DAS (34.53), During both the growth
stages high yielding genotypes 1C-376 and DS-44
maintained low LAD as compared to hotl the

Kudachikar et ol

cheeks, Low LAD in 1C-376 and DS-14 @ both the
growth stages revealed that high j’f'v'”'“#_
genolypes were associated with Tow LAD -under
rainfed conditions. Watson (1956) itlse reporied
that variation in LALand LAD contribted e 1

NAR and yicld.

Net Assimilation rate (NAR ) ¢ Resultson NAR
(Table 4) revealed significant diffeience in NAR
(at early growth stages only). During Flower
initiation to peak [owering perind. only DS-
recorded higher NAR which showed that NAR m
DS-4d was closely associated with vegetave
erowth upto peak (Towering and af Liater stages. i
was also closely associnted with seed cotton yeld
in DS-44, and [C-376 which resulied in ophnmnm
hiomass and yield. Correfation studics (Tuble 5
also revealed positive association ol NAR with
yield (r=0.282% between 60-90 DAS ). Similar tesulis
were reported by Muramnto ef al., (19637,

Specifie leaf weight (SLW) ix wn integral ol
fead structure and is correlated with photosvnthe e
rate (Lundiver er al.. 19831 SLW dilfered

Table 4. Genotypic differences in net assimilation rate and specific feal weght at different growth shuges in

Hirsutum cofton

Elenilypes Mot asshimilation e (pfdin’flay) Specifiv leaf weigh i’y
60-90 DAS 90120 DAS 60 AS 0l [IAS 1200 AS

154 L1067 11154 0L816 (R .77
10376 {007 [ RIAE 074 100k L
DRE-19 haX 00125 fy.h2d it nand
CP1-dd-5 {1045 27 0643 11,408 1A
CP-59-5 1,137 1092 0907 0622 17s)
115-27 043 .idh (o2 el {hawlv
MCL-3 {0000 033 (h.750 1,080 i, .'I_LIT
Alleppoy Rex {1,041 L33 0,754 1, iy 1,347
NA-1209 (0,048 008 0078 (1663 338
IRC- 2 IRV HRIRY (.520 1524 AT
Shucnla 11,0050 (L0135 0774 L5115 {hR4E
Abahi 0,044 1038 L THS i34 0alT
Missin {1 {344 (1,43 .68 (.6K7 11,640
S Fi 00041 0,033 142 0056 3
[l T LA N 1121 1Ay i, Hi
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‘fuble 5. Correlation of yicld with growth parameters
' al virious growih stages

Characters Seed_cotton yield

40 1DAS " 90 DAS
LAI 031270 \ <0092
SLW 138 280"
LAR oy 1063
TDM -0 43087 0,182
(00 DAS
M- 120 DAS
AGR. D185 i
CGR 0.176 0,125
RGR 0,268 0,139
NAR f.282° A.021
LAD ~(L2 14 {18y

" Sienilicant a0 3% probabilily level

“ Significan m 15 prohabifity level

stenificantly among the genotvpes al all the growth
stages, The higher SLW was obscrved at peak
Mowering (90 DAS) in low leaf area types viz,, DS-
44 and [C-376 as compared o both the checks.
This might he due to higher photosynthetic rate
during peak growth period which resulied in higher
sced cotton yield in these two genolypes. as
whserved with the signilicant positive correlation
wiween SLW and seed cotton yield (r=0.289%)
during peak flowering stage (Table §).
Nugabhushana (1984) also reported that high
vielding cottyn senptvpes were associated with
higher SLW during active process ol yield
formition. Landiver er al. (19831 have also ohserved
that mnerese in lint yield due 1o increased
photosynihetic rate 1o the extent of 30 per ¢enl
through thicker leaves (higher SLW).

From the above resulis, it may he concluded
that higher seed cotton vield in genotyvpes such
s D534 und C1-376 under rainfed conditian was
due 10 higher boll number and increased ball
weight which were highly dependent and
dassuciated with fow LAL low LAD and higher SLW
durme peak growth period,
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