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Cotton is the most tmportant fibre crop of world, belonging to genus Gossypium, This genus includes approximately
50 species distributed in arid to semi-arid regions. Hybridization and introgression have played important role
in the evolution of new world cotton. The success of crossing, i.¢. identification of a true hybrid can be established
using morphological characters like presence/absence of floral and foliar nectaries, leaf lobbing, petal spot and
colour. Hence efforts were made during present investigation for characterization of the cotten species including
perennial cotton and other races and wild cotton belonging to the genomes and sub genomes. In case of *A’ genome
longest peduncle length was observed in Punaspatti where as flower colour ranged from dark yellow to pink-
wish white. In ‘B’ genome all four species had flowers with varying intensity. In this group the largest petal
spot was recorded in G anomalion, In the ‘B’ genome species the shortest peduncle was observed in G aridum
while it was longest in G armourianum whereas the flower colour varies its intensity from cream white to yellow.
In the genome E flower colour appears from light yellow to yetlow with petal spot. G longicalyx belonging to
F genome shows yellow flower without petal spot. The peducle length in A D, genome was shoriest in Seridov
and longest in Exotic-3. The flower colour of this genome produced cream to yellow flowers. These results revealed
that there is wide range it the floral characters of races and perennial types of cultivated cottons as well as wild
species of Gossypium. Qualitative characters are under the control of either single or two genes. The informaiion
on flower characters will certainly useful for selecting desired types from the segregation of populations both

for improved yieid, fibre quality parameters coupled with resistance to diseases and pests.
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Cotton is a leading fibre crop of the world (Murthy
and Acharya, 1975; Fryzell, 1992) belonging to genus
Gossypium. This genus includes approximately 50 species
distributed in anid to semi-arid regions of the tropics
andsub-tropics. Four species independently domesticated
for their fibre in Africa- Asia and the Americas. Gossypium
species exhibit extraordinary variation ranging from
herbaceous perennials to small trees with diverse array
of reproductive and vegetative characteristics. Similarly
paralie! level of cytogenetical and genomic diversity
has arisen during the global radiation of the genus leading
to the evolution of eight groups (A-G and K) of diploid
{n=13} {Wendel and Cronn, 2003} tropical and sub-
tropical regions of the world (Percival e af,1999 Endrizi
et al, 1985). Among these species 44, are diploid and
fall into A to G and K genomes and the remaining
are allotetraploids with progenitors of G herbaceum
var. africanum (AA) and G raimondii (D,D,) (Wendel,
1989). There are four cultivated species, the New World
allopolyploids G hirsutum and G barbadense and the
old world diploids G herbaceum and G arboreum.

Many of the various species of both diploid and
tetraploid provide the most intriguing sources of genetic
variability for cotton variety improvement. Difficulties
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arise in the transfer of wild diploids into tetraploids.
These species artse from chromosome structural
differences {Niles,1980). Fertility relationship among
species is highly variable, and only about two thirds
of the interspecific hybrids studied produce fertile F,
s {Anonymuos,1968).The exotic species are the sources
of useful genes (Table 1) for improvement of fibre
properties, cold tolerance and resistance to diseases and
insects (Pryxell, 1976). Further, nuclear complements
of two upland coftons when combined with cytoplasm
of seven wild Gossypium species; these provide a
valuable and unique germplasm source for cotton
improvement (Meyer, 1973;1975).

Hybridization and introgression have played
important role in the evolution of New World cotton
{Hutchinson, 1959). Adoption of standardized systems
of introgression, precise evaluation of the selective value
of a particular gene complex, sophisticated techniques
with suitable adjustments in the breeding system for
accelerating the rate of introgression and controlled
experimentation are necessary to achieve the desired
goals of interspecific gene transfer. The various aspects
of introgressive gene transfer in Gossypium for diseases
and pest resistance {Mehetre et al., 2002 a), for fibre
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quality parameters (Mehetre er af., 2004 a), probiems
of wide hybridization ((Mehetre et al,, 2002 b} and
embryo rescue as tool to achieve interspecific hybridization
(Mehetre et al., 2004 b) are reviewed critically.

The success of a cross, i.e., identification of a true
hybrid can be established using morphological characters
like presence/ absence of floral and foliar nectaries,
leaf lobbing, petal spot and color etc. However, these
characters may not be significantly distinct. Cytological
data are more reliable for the identification of interspecific
cotton hybrids because, the hybrid between ietraploid
and diploid is triploid and distinct from its parent for
chromosome number and pairing. However, such
assessments require laborious experiments. Although
isozyme markers are used to identify the hybrids of
cultivars (Roxas er al., 1993} the paucity of isozyme
loct restricts their usefulness in breeding (Heletjaris er
al., 1986). Molecular marker analysis though offers an
efficient alternative to this approach requires sophisticated
laboratories and trained scientific manpower, which is
not readily available everywhere. Hence, for confirmation
hybrids, one has to depend upon the expression of
morphological characters in the F, hybrid in comparison
with their parents. Hence efforts were made during
present investigation for characterization of the cultivars
and species including perennial cottons and other races,
wild cotton belonging to genomes and subgenomes.
Objective of the present investigation was fo utilize
this information for confirmation of hybridity of an
interspecific hybrid of Gossypium L. spp. (Naryanan,
et al, 1984; Mehetre and Pardeshi, 2004).

Materials and Methods

Various races and perennial types and cultivated diploid
and tetraploid cottons and world species maintained
in garden of wild species and cytogenetical stocks (Table
1} at Cotton Improvement Project, Mahatma Phule Krishi
Vidyapeeth, Rahuri comprised the experimental material.
The observations were recorded on three randomly
selected plants of each species, for different characters
mentioned in Table 1.

The fully opened three flowers were collected for
recording observations. The flowers were dissected for
recording observations of petals. Area (mm?) of petal,
petal spot, bracteoles, and calyx was measured using
area meter-Am-100, Model-SE 213 CE ADC Bio-
Scientific Limited, England. Measurements and counts
of other floral parts were recorded with help of scale/
Indian J. Plant Genet, Resour. 18(3}); 205-216 {2005}

ruller. The averages of ten observations were considered
for statistical analysis (Syndecor and Cocharn, 1967).

Results

During present studies the variability for different floral
characters (Table 1) was studied in species, races and
perennial types of diploid{G arboreum and G herbaceum)
and a tetraploid (G hirsutum) cotton (Plates I & II).

A Genome

A single race of G herbaceum was available for the
study. Peduncle length was 2.1 cm, it produced flower
with yellow colour, the petal of 29 mm width and
34 mm length was present. The petal spot area was
166 mm? (12.7 mm x 29.7 mm). The average calyx
area (196 mm?®) was observed with width (8.9 mm)
and length (27.9 mm). It had bract area of 531 mm?
with the bract width (24.4 mm) and length (58.9 mm)
on an average three number of teeth. It produced yellow
coloured anther with the anther number [21; style length
of (1.90 cm) and ovary length of 0.7 cm having 23
average ovule/ovary. :

(3

In G arboreum, two perennial cotton viz.,
Kudaikotti’ and ‘Punaspatti’ and 3 races, indicum,
bengalense and sinense were studied, Average peduncle
length was 1.32 +0.25 cm, shortest (0.9 cn) and longest
(1.6 cm} peduncle length was observed in Punaspatti
and bengalense respectively.

The flower colour ranged from dark yellow (race
Kudaikotti and Punaspatti), pinkish white (race indicum)
yellow (race bengalense and sinense}. The average size
of petal was 27.86 + 3.30 mm wide and 36.7 + 440
mm [ong. Flowers of all the five types studied, showed
petal spot of having an average area (150 = 34.34mm?)
and width 12.66 + 3.32mm and length 21.42 + 4.23
mm. The width of petal spot ranged from 9.4 mm
(race indicum) to 18.3 mm (race sinense) and longest
petal spot length 24.4 mm (race Kudaikorti) and shortest
13.0 mm in bengalense was observed.

Calyx had an average area 185 + 56.40 mm? with
the width 9.02 + 1.11 mm and length 32.84 + 11,90
mm. The area of calyx ranged from 107 mm? (race
Punaspatti) to 275 mm? (race Kudaiketi). The width
of calyx ranged from 7 mm (race bengalense) to 10.2
mm (race indicum) and longest calyx 51. 8 mm
{Kudaikotti) and shortest catyx 19.3 mm {punaspatti)
was also observed. Bract had an average area 239.60
+ 3193 mm? with the width 17.16 + 1.36 mm and
length 25.78 = 3.75 mm. The width of bract ranged
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Table 1. Variability in different wild species of cotton for different morphological characters

207

Characters

Diploid cultivated

G herbaceum

G arboreum, L. {perennials and races)

africantm Kudaikotii Punasparti indicum bengalense sinenses Average (SD)

Genome A, A, A, A, A, A,
Peduncle Length {cm} 2.1 L.5 0.9 14 1.6 1.2 1.32 (0.25)
Petal colour Yellow Dark yellow  Dark yellow Pinkish white ~ Yellow Yellow
Petzl area {mm?) 426.0 413.0 789.0 2080 585.0 598.0 518.60 {195.68)
Petal width {mm) 29.8 27.3 26.0 23.0 KIRH 320 27.86 {3.30)
Petal length (mm} 34.0 316.5 36.0 2%.0 41.0 41.0 . 36.7 {4.400
Petal spot P (+) P (+} P (#) P (+) P+ P+
Petal spot area (mm?) 166.0 1420 1400 110.8 1440 214.0 150 (34.34}
Petai spot width {(mm} {2.7 10.1 4.5 94 11.0 18.3 12,66 {3.32)
Petal spot length {mm} 2%.7 244 24.1 234 13.0 222 21.42 (4.2%)
Calyx area {mm?) 136.0 275.0 107.0 193.0 148.0 2020 185 (56.40)
Calyx width {mm} 89 5.8 89 16.2 70 92 9.02 {1.11}
Calyx length {mm) 219 SLE 19.3 LS 220 396 32.84 (11.90)
Bractiale No. 3 3 3 3 3 3 3
Bract area (mm?) 5310 2910 219.0 2340 198.0 256.0 239.60 {(31.93)
Bract width {mm) 244 19.5 16.3 157 16.5 17.8 17.16 {1.36)
Bract length {mm) 589 283 59 257 190 300 2578 (3.79)
Teeth No. 532 233 543 LI 1,2,2 243 2.60 (1.02)
Anther colour Yellow Yellow Yellow R. Yellow Yellow Yellow
Anther Nos, 121 103 86 71 98 12 94 (14.24)
Style length (cm) 1.9 2.1 2.1 2.1 2.4 22 218 {012}
Ovary length {cm) 0.7 0.7 0.8 69 09 07 0.80 {0.09}
Ovule Nos. 23 20 17 21 18 21 19.40 {1.62}
Characters Gossypium species Diploid wild of B genome

anomalum B, triphyllum B, barbasonum B, capitis viridis B, Average (SD}

Peduncle Length (cm} 0.5 .3 o7 0.5 .50 (8.14)
Petal colour Duil viclet Dull violet Dull violet Light red
Petal area {mm?%} 642.0 5240 5674 617.0 587.50 (45.53)
Petal width {mm} 29.0 216 240 330 26.90 (4.42)
Petal tength {mm} 340 36.8 430 370 37.70 (3.28)
Petal spot P {(+) P(+} P(+) P (+}
Petal spot area {mm?) 268.0 2530 290.0 176.0 246,75 (4281}
Petal spot width {mm} 16.5 28.0 15.7 135 18.43 {5.64)
Petat spot length {mm) 44.2 330 255 34.8 34.38 {6.86}
Calyx arez (mm?) 2820 2230 2030 3000 2520 {40,14)
Calyx width {mm) 12.7 5.0 158.0 16.3 15.0 (1.41)
Calyx length (mm} 528 33 333 a64.4 45.87 (13.371
Bracticle No. 3 3 3 3 30
Bract area (mm?} 120.0 55.0 184.0 HL.O G5.0 (24.20}
Bract width (mm) 4.6.0 36 4.1 4.3 4.15 (9.36)
Bract length {mm) 40.6 19.8 46.0 462 38.15 (10.83)
Testh No, 333 333 333 333 3000
Anther colour Cream Yellow Yetlow Yellow
Anther Nos. 103.0 97.0 1870 88.0 G8.75 (7.15)
Style length (cm) 1.7 22 ) 2.2 1.8 1.97 0.23)
Ovary length {cm} 0.6 0.5 0.6 05 0.55 {0.05)
Ovule Nos. 14 14 16 11 13.75 (1.78)
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Characters Gossypium species Diploid wild of D genome
thurberi armourianum  devidsonii aridunt raimondii tritabum Average (SD)
D, Doy Dy, D, D, by
Peduncle Length (cm) 1.4 36 29 02 0.7 1.3 {68 ¢(1.19)
Petal colour Crgam Yellow PYeliow Pink Cream Cream
Petal area {mm?) 4620 958.0 434.0 5350 1278.0 441.0 684 67 (321.7TH
Petal width {mm} 210 350 289 22.8 44.0 223 29.13 {8.28)
8.Petal length {mm} 24.5 42.0 o9 3%4 480 243 34.93 {8.84)
Petal spot P(+} P(+} P{+} P(+) P(+} Pi+}
Petal spot area {mm?) 123.0 211.0 242.0 208.0 672.0 9.0 259339 {191.38)
Petal spot width (mm) 6.9 14.2 4.3 124 32.3 6.1 14.37 {8.66)
Petal spot length {mm} 23.0 3.8 168 11.2 38.1 20.6 2392 {9.34)
Calyx area (mm?) 150 283.0 136.0 319.0 517.0 820 241,17 {151.38)
Calyx width (mm} 10.4 15.2 4.2 17.0 212 7.6 12.60 {5.78)
Calyx leagth (mm) 15.5 279 21.8 EX 54.6 [50 28.22 {13.39;
Bractiole No. 3 Absent 3 3 3 3 3.00
Bract area (mm?) 175.0 - - 16.0 497.0 300 179.5 {193.5%)
Bract width (mm} 12.2 - 174 i3 29.4 43 9.60 (12.06)
Bract length (mm} 17.8 - 30.8 9.9 483 g4 17.70: {18.11)
Teeth No. 11,1 - 7.8.8 L1,k 17,14,14 LI, 4.30 (7.36)
Anther colour Crezm Yellow+ Yellow Cream Dark red Cream
white red spot pink white
Anther Nos. 132 145 46 138 154 98 113.83 {36.88)
Style length {em) 2.1 38 LY 27 45 2.1 285 (0.97)
Ovary length {cm} 0.5 3.6 04 0.5 07 04 0.52 (0.110)
Ovale Nos. 22 I8 20 16 28 22 21 {(3.1%)
Characters Gossypium species Diploid wild Gaossypium Gossypium Tetraploid
E genome species species cultivated
Biploid Biploid babrbadense
wild F wild G race
genome genome A,D, genome
stocksit somalense Average {8D) longicalyx G biskii Kidney cotton
E, E, F, G, A,D,
Peduncle Length {cm)} 0.7 1.7 1.68 (1.19) 1.2 2.1 26
Petal colour Light yellow Yellow Yellow Pink Dark yellow
Petal area {mm?} 185.0 2200 202.5G (17.500 474.0 584.0 1164.0
Petal width (mm) 114 18.2 14.30 {3.40} 203 215 420
B.Petal tength (mm) 26.7 287 217 (1.00% 295 72 48.0
Petal spot P{+) P{+) - P(+) {P+}
Peial spot zrea {mm?} 880 136.0 2.0 (24.90) {Ab} i73.0 920
Petal spot width (mm) 53 8.9 7.1 (1.8} {Ab) 98 48 ¢
Petal spot length {mm) 146 25.5 2005 (545) {Ab) L8 54
Calyx area {mm?) 149.0 9.0 1140 {35.0) 143.0 1390 5830
Calyx width {mm} 10.2 79 9.05 {1.15) H7 84 170
Calyx lergth (mm) 386 226 30.60 (8.0) 24.1 282 483
Bractiole No. 3 3 30 3 3 3
Bract area {mm?} 1290 411.0 2700 (9141.0} 2080 - o240
Bract width {mm} .1 206 14.85 {5.75) 14.0 105 495
Bract length {mtm) 338 56.1 4495 (11.15) 36.1 12.4 64.0
Testh No. 8.9.10 '15,15,15 120 3.0 111 617 16,14,12
Anther colour Cream Yellow : Yellow Yellow Yellow
Anther Nos. 50 82 66.0 {16.0) 63 68 116.0
Styie length {cn1) 1.3 2.1 1.7G {0.40) 1.5 1.1 4.8
Ovary length (cm) 04 03 0.45 {0.05) 45 0.4 Lo
Ovule Nos. 9 10 9.50 (.50} 8 20 27

Indian J. Piant Genet. Resour. 18(3); 205-216 {2005}



Variability for Flower Characters in Cultivated and Wild Species of Gossypium, L 209

Characters Tetraploid cuitivated G Airsutum races A I} genome

Palmeri Punctatum Merilli Yellow.spotted Exatic -3 Sepidoy Average (SD¥)

AIDI AIDl AIDI ASD! AIDI A|Di
Peduncle Length (cm) 1.7 i.3 2.0 L2 23 12 1.62 {B.42)
Petal colour Cream to Cream to Cream te Cream to Cream to Cream 1o

yellow yellow yellow yellow yellow yellow
Petal area {mm?) 482.0 5970 644.0 582.0 516,00 6740 582.50 {66.94)
Petal width {mm) 220 320 280 32k 290 3240 30.85 (6.01)
Petal fength {mm) 315 489 34.3 34.7 42.2 39.0 38.43 (3.82)
Petal spot P(+} P(+} {P+) {Ab) (Ab} P{+}
Petal spot area (mm?} 440 93.0 86. (Ab} (Ab) 156.00 94.75 (40.02}
Petal spot width {mm) 4.6 5.1 500 - - 3.3 5.88 (1.70)
Petal spot Jength (mm) 15.5 186 174 - - 126 16.03 (2.27)
Calyx area {mm?) 3520 4250 2260 250.00 196.0 179.0 271.33 (88.35)
Calyx width (mm} 17.50 I5.5 2.4 9 9.4 6.8 IL.75 (3.71)
Calyx length {(mm) 46,0 76.4 262 323 320 23.0 39.65 (17.79)
Bractiole No. 3 3 3 3 3 3 3.0 00
Bract area {mm?) 548.0 512.0 415.0 573.0 4450 2780 461.83 (98.80)
Bract width {mm} 23.1 24,1 224 217 216 179 22.80 (2.93)
Bract length (mm) 43.5 523 363 36.8 47 33 42,03 (7.613
Teeth Na. 86,7 89,7 11,109 10,99 233 555 7.0 (2.38)
Anther colour Pale Yellow Yeilow Pale Yellow Pale Yellow Yellow Yellow
Anther Nos, 77 10t 98 84 107 112 96.50 (12.31}
Style length {cm) 2.1 2.5 23 2.8 2.2 25 242 (0.24}
Ovary length {ctm) 0.8 0.8 09 0.8 08 0.8 0.82 (0.04)
Ovule Nos. 28 28 24 30 : 24 28 27.0 (2.24)

from 15.7 mm (race indicum)to 19.5 mm {race Kudaikotii)
and longest bract of 30 mm {sinense), shortest bract
of 19.0 mm (bengalense) were also observed with the
average teeth number 2.60 = .02, They produced yellow
anthers (races Punaspatti, Kudaikotti, bengalense, sinense
with the number of anthers ranging from 86, 103, 98,
112, respectively, among them indicum produced reddish
yellow anthers with the number 71. They had varying
style length ranging from 2.1 ¢m to 2.4 cm. The average
style length was 2.18 + 0.12 mm. They also produced
average ovile numbers 19.40 + 1.62, ranging from 17
to 21 and average ovary length 0.80 + 0.09 cm.

B Genome

Four species namely G anomalum,G triphyllum, G
barbasonum and G capitis viridis belonging to genome
B,.B,, B, and B,, respectively were studied for different
floral characters. The peduncle length of flower ranged
from 0.3 cm (G triphyllum) to 0.7 cm (G barbasonum)
with average of 0.5 + 0.14 cm. All the four species
had flowers with varying intensity. G ahomalum and
G.capitis viridis had light red flower where as G
triphyllum and G barbasonum had dull violet flowet.

Average petal size {(mm), 26.9044.42 mm width,
587.50 + 45.53 mm’ petal area and, length 37.70 +
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3.28 were recorded in species of B genome. The petal
width was maximum (33 mm)} in Capiris viridis, while
it was minimum in a G. triphyllum (21.60 mm). G
barbasonum produced longest petal (43.0 mm) followed
by capitis viridis {37.0 ram) and G trypymuilum (36.8
mm).

It was interesting to note that the petal spot of
G anomalum was largest (268 mm?) in size having
16.5 mm width and 44.2 mm length. Smallest petal
spot was recorded in G capitis viridis having area of
176 mm? and size 13.5 mm width and 34.8 mm length.
The average calyx area of four given species was 252
+ 40.14 mm?, with the width 15.0 + 1.4]1 mm and length
4587 + 13.37 mm. The maximum calyx width 16.3
mm and length 64.4 mm was observed in Gceapitis
viridis and minimum calyx length 12.7 mm in G
anomalum. The average bract area was 95 + 24.20 mm?
with the width 4.15 + 0.30 mm and length 38.15 +
10.83 mm. The bract width ranged from 3.6 mm (G
triphyllum) to 4.6 mm {G anomalum) and length ranged
from 19.8 mm (G triphyllum) to 46.2 mm (G capitis
viridis). The average number of teeth (3) was equal
in all species. They produced cream coloured anther
with anther no. 103 in case of G anomalum and yellow
coloured anthers with varying number 97, 107, 88 in
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case of G triphyllum, G barbasonum and G captis
viridis, tespectively. The average number of anthers
was 98.75 x 7.15 having maximum in G barbasonum
(107) and minimum in G capitis viridis (88). They
having average style length of 1.97 + 0.23 cm ranged
from 1.7 cm (G anomalum to 2.2 cm (G triphyllum
and G barbasonum) and average ovary length was 0.55
+ 0.05 cm with the average number of ovules 13.75
* (1.78), which ranged from 11 (G capitis viridis) to
16 (G barbasonum).

I} Genome

Six wild Gossypium species of D genome were studied
namely G thurberi, G armourianum, G davidsonii,
G aridum, G raimondii, G trilobum belonging io the
genome D, D, , Dw D, D3 and Da respectively.
Average peduncie length of D genome species was
1.68 £ 1.19 cm. The shortest peduncle of 0.2 cm was
observed in G aridum while it was longest in G.
armourianum (3.6 cm). The cream flowers were produced
by G thurberi, G trilobum and G raimondii while
G armourianum, G davidsonii and G aridum produced
yellow, purple yellow and pink flowers, respectively.
The maximum petal width (44 mm) and leagth (48mm)
was observed in G raimondii while shortest petals 21.0
mm width and 24.5 mm length in G thurberi. The
smallest (434 mm?) and largest (1278 mm?) flowers
were produced by davidsonii and raimondii, respectively.
All .the D genomic species have dark petal spot. Petal
spot of G raimondii is largest with area of 672 mm?,
32.3 mm wide and 38.1 mm length while G thurberi
(123 mm?) and G tritobum (99 mm?®) had smallest petal

spot. Average calyx area of D genome was 241.17 £

151.38 mm? with width 12.60 + 5.78 mm and length

28.22 + 13.39 mm. The maximum width (21.2 mm} -

and length (54.6 mm)} was observed in (& raimondii
and minimum width (4.2 mm) in G davidsonii and
length (15.0 mm) in G trilobum. Maximum bract area
(497 mm?) was observed in case of (i rgimondii and
minimum bract area {16 mm?) in & aridum. The average
bract width 9.60 + 12.06 mm and length 17.70 + 18.11
was observed and the bract width ranged from 3.3 mm
(G aridum) 10 29.4 mm (G raimondii} and bract length
ranged from 8.4 mm (G trilobum) to 48.3 (G raimondii).
The average teeth number was 4.30 + 7.36 which was
maximum in G raimondii (15) and minimum in G
thurberi, G aridum and G trilobum (1). The various
colors of anthers were also observed with varying number
of anthers such as creamy white in G thurberi (102),
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as well as in G trilobum (98), yellow with red spots
in G armourianum (145), pink/reddish in G gridum
(138), and dark red or violet in case of G raimondii
(154), which having maximum number of anther among
all species of D genome. The average number of anthers
was 113.83 x 36.88. The average style length 2.85 +
0.97 cm and average ovary length 0.52 = 0.11 cm was
observed with the average number of ovule 21 + 3.78,
the style length ranged from 1.9 cm (G davidsonii)
to 4.5 (G raimondii) and ovary length from 0.4 (G
davidsonii} and (G trilobum) to 0.7 (G raimondii),
The maximum number of ovules is observed in G
raimondii (28} and minimum in G aridum (16).

E Genome

Two species namely G stocksii (E )} and G somalence
(E,) were studied for different flower characters. They
had length of flower peduncle of length 0.7 and 1.7
cm respectively. Light yellow and yellow flowers were
produced with the width of petal (11.4 mm and 18.2
mm) and length of petal (26.7 mm and 28.7 mm)
respectively. Both the species had a petal spot. The
petal spot of G somalence was larger (136 mm?) than
stocksii 88 mm?). Similar trend was observed for petal
spot width (8.9 and 5.3 mm) and length (25.5 and 14.6
mim) respectively. The average calyx area of genome
was 114 + 35.0 mm? with the width 9.05 + 1.15 mm
and length 30.60 + 8 mm. Among two species of E
genome, the maximum calyx width (16.2 mm) and length
(38.6 m) was observed in case of G stocksiiand minimum
width (7.9 mm) and length (22.6 mm) in G somalense.
The average bract area was 270 + 141 mm? with the
width 14.85 + 5.75 mm and length 44.95 £ 11.15 mm,
The maximum bract width (20.6 mm) and length (56.1
mm) was observed in G somalense while minimum
bract width (9.1 mm) and length (33.8 mm) in G stocksii.
They had average no. of teeth 12.0 * 3.0, the maximum
teeth numberobserved in G somalense (15)and minimum
in G stocksii (9). They produced cream coloured anthers
(50) and faint yellow anthers (82) in G stocksii and
G somalense, respectively. The average number of
anthers was 66 + 16. They had average style length
1.70 + 040 cm and average ovary length 0.45 + (.05
c¢m with average number of ovule 9.5 + 0.5,

F Genome

A single specis. G longicalyx belonging to F genome
studied which produced yellow flowers having peduncle
length 1.2 em and without petal spot. The area of petal
was 474 mm? with the length and width of petal 29.5
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and 20.3 mm respectively. The average calyx area was
(143 mm?) with width (10.7 mm) and length (24.1 mm})
and average bract area 208mm? with the width (14 mm)
and length (36.1 mm). It had average tecth number
(1). It produced 63 yellow coloured anthers with the
style length (1.5 cm) and ovary length (0.5 cm). The
average number of (8} ovules.

G Genome

G bickii belonging to G, genome, studied for its different
floral characters produced pink flower having 2.1 mm
peduncle length and area of petal was (584 mm?) with,
the length and width of 27.2 and 21.5 mm respectively,
while the length and width of petal spot was 11.8 and
9.8 mm, respectively. The single G genome species
i. . G bickii had average calyx area of 139 mm? with
width 8.4 mm and length 28.2 mm. The bract area
in this species could not be measured because of very
minute nature of the bracteoles. However, bract had
length of 124 mm and width 10.5 mm. h produced
an average 68 anthers/flower having yellow colour, style
length (1.1 cm) and ovary length (0.4 cm). The average
number of ovules in G bickii was 20/flower.

A D, Genome

Three races namely Palmeri, Puntactum, Morilli and
three perennial types viz, Yellow Spotted, Exotic-3,
Seridov had average peduncle length 1.62 + 0.42. The
shortest (1.2 cm) peduncle length was recorded in
Seridov and yellow spot while it was longest (2.3 cm)
in Exotic-3. All of them were produced cream to yellow
flowers. The average petal area of all species was 582.50
* 66.94mm’, among them Seridov had maximum petal
area 674 mm’? and Palmeri had minimum 482 mm?
The maximum average petal width 32.1 mm was recorded
in yellow spotted and minimum 22.0 mm was observed,
in Palmeri, similarly the, longest petal was observed
in Punctatum (48,9 mm) while shortest in palmeri (31.5
mm). Palmeri, Punctatum, Morilli and Seridov having
petal spot while other do not have petal spot. The width
of petal spot was maximum (8.8 mm) in Seridov and
was minimuam (4.6 mm) in Palmeri, Minimum length
118 mm in Palmeri and maximom (186 mm) in
Punctatum was observed.

The average calyx area 271.33 + 88.35 mm was
observed with the length 39.65 + 17.79 mm and width
11.75 + 3.71mm? The width of calyx ranged from 6.8
mm {Seridov) to 17.5 mm (Palmeriy and Ionger calyx
764 mm was observed in G punctuatum and shorter
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(25.0 mm) in Seridov. They had average bract area
461.83 + 9880 mm’ with the average length 42.03

"+ 7.61 mm? and width 22.80 + 2.93 mm. The various

species had varying number of teeth, the G morilli
was maximum {10) in number of teeth and exotic —
3 was minimum {3). The average number of feeth was
7.0 + 2.38. The three species G punctatum, exotic —
3 and Seridov produced yeliow coloured anthers with
respective number 101, 107, 112 and G palmeri, G
morilli and yellow spotted produced pale yellow coloured
anthers such as 77, 98 and 84 in number, respectively.
The average style length 2.42 + 0.24 cm, average ovary
length 0.82 + 0.04 cm was observed with average number
of ovules 27 + 2.24. The yellow spotted was maximum
(2.8 cm) in style length and G palmeri was minimum
(2.1 cm). Similarly G morilli was maximum (0.9 cm)
inovary length and while rest of anthers having mimmum
(0.8 cm) ovary length. The yellow spotted having
maximum (30) number of ovules.

A,D, Genome

One perennial type of G barbadense under the name
Kidney Cotton was studied, its yellow flower had
peduncle length was 2.6 cm having dark yellow petals
of size 42 mm width and 48 mm long. The petal area
1164 mm? was presented having petal spot area 92 mm?>
The length and width of petal spot was 5.4 mm and
14.8 mm respectively. It had calyx area 583 mm® with
the width 17 mm and length 48.3 mm. The kidney
cotton had larger bract area of 1102 mm? {64 mm x
49.5 mm) with 14 number of teeth. It produced yellow
coloured 116 anthers and 27 ovules. Its style length
and ovary length was 4.8 cm and 1 cm, respectively.

Corolla/Petal Colour

Corolla colour in the species of Gossypium studied is
dependent upen the presence or absence of two distinct
classes of sap soluble pigments-anthocyanin and
flavonoids (Stephens, 1954), These twoclasses of pigments
are controlled by independent genetic system and with
few exceptions; thereis little physical interaction between
them {Hutchinson, 1931, Harland, 1937) established
i} full yellow, pale and white constitute a multiple
allelomorph series designated as (y), (y/p), ii) The
correlation between petal colour and petal size holds
good for minor factors affecting corolla colour as well
as for three members of the multiple allelomorph series
and iii} The occurrence of plants with short petals and
yellow flowers, or long petals and white flowers is
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due to the reshuffling of modifying factors, their being
a physiological relationship between petal colour and
size.

Petal Spot

Petal spot in new world cottons is due to a series of
basal spot, genes differing from species to species in
i) relative potency on standard genetical background
and ii} mutability. Spot in G barbadense is controlled
by gene 88, Itis accompanied by series of genes modifier.
The Y gene (yellow corolla) also acts as a strong modifier
of 8B, Spot in G hirsutum is due to 8% (a relatively
rare gene) which is an allele of S® and spotless § (Harland,
1936; Harland, 1937; Harland, 1939 and Leake, 1911};

size and colour of corolla found correlated (Leake, [911).

Pollen Colour

The genes symbol Pa and Pb have been assigned to
G herbaceum cream and G arboreum pale pollen
respectively. Genotypes of G anomalum are reported
to be Pa Pb, pollen colour being cream (Silow,1941;
Ramanathan and Balasubrmanium, 1933),

Pollen varies among cotton breeding lines ranging
from a near white colour to yellow or orange that favour
food source for many adult insects. Variability in larval
growth has been reported for tobacco budworm fed
diets including yellow pollen (Hanny et al., 1979; Bailey,
1981), suchreduction inlarval development is a additional
source of insect pests resistance in cotton.

Boll weevil resistance associated with the frego
bract trait {Bailey, 1981} which affect the feeding and
oviposition behaviour of the boll weevil Jones, 1972;
Jones et al., 1969). It is tolerant to Heliothis zea (Hedin,
etal, 1983; Jonesetal., 1978) to boll weevil (Ramanathan
and Balasubramanium, 1933) and to bollworms (Karve
et al., 1977}

The narrow bract is also known as frego bract and
is of twisting nature. In frego bract, the bracteole surface
in greatly reduced. Hence such bracts do not provide
shelter to bollworm larvae (Jones et al.,1964) on the
other hand normal bract provides shelter to bollworm
larvae, Moreover, it also contributes less trash in the
lint. Contrary normal bracts, have large surface and
cover more than half portion of the boll and hence
contribute more trash in the lint.In addition frego bract
genotypes have less boll rot {(Jones ez al., 1969) and
permit better penetration of insecticides on the flower
buds. Thus frego bracts genotypes confer non-preference
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type of resistance to bollworms (Hunter ez al., 1963).

Caducous Bract

In cotton, persistent bracts remain till harvesting while
caduceus bract fall before opening of bolls. Trait caduceus
bract is governed by oligogenes hence, can be easily
manipulated. The problems of disease can be controlled
to some extent by developing cotton varieties with
caduceus bract. Caducous bract is found in two wild
species G armourianum and G harknessiiboth belonging
to D genome (Muramoto, 1978).

Pedicel Length

Long pedicel is a desirable character which confers
non preference type of resistance to bollworm, a long
pedicel makes the movement of larvae more difficult
from one boll to another. Cotton varieties with longer
pedicel are more resistant to bollworms than those with
shorter ones (Kadapa, 1988; Kadapa et al, 1983).

From the date presented in Table 1, and Figures
included plate 1 revealed that there is wide range in
the floral characters of races and perennial types of
cultivated cottons as well as wild species of Gossypium.
Qualitative characters are under the control of either
single or two genes (Sikka and Joshi,1960) and are
included in the linkage groups. The information will
certainty useful for selecting desired types from the
segregation of populations both for improved yields,
fibre quality parameters coupled with resistance to
diseases and pests. Our attempts of preheating and
handling of segregating material of G arboreum x G
anomalum (Saitwal et al, 2003 and Amolic, 2005),
G arboreum x G capitis viridis (Amolic 2005), G
herbaceum x G anomalum (Mehetre et af., 2003) and
G arboreum x G thurberi (Mehetre et al., 2003 and
Kale, 2005) has resulted in development of germplasm
with promising germplasm lines marker characters viz.,
ghost spot (Silow,1941), corrupted with pinkish petal
colour, bract size and shape and improved fibre qualities
of G anomalum (Deodikar, 1950} and boli size, shape
and yield of G arboreum cotton{Amin, 1940). In addition
introgression lines with white flower colour and naked
seed of G thurberi introgressed into G arboreum cotton
are also in F, generations. In these lines the chemical
present in petals of G thurberi repel the pink bollworm
moth from egg laying is expected (Ganesan, 1947;
Hutchinson et al., 1938; Squire, 1939). If confirmed,
these lines will be a source of pink as well as Heliothis
resistance. Further, studies are in progress.
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