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Genetic studies on mote index, pollen sterility and earliness 

in interspecific cotton hybrids * 

N. Ranganadha Charyulu (I), P. Appa Rao (2) and V. Arunachalam (3) 

A.P. Agricultural University, Regional Agricultural Research Station, Nandyal 518503 - Kurnool Dist. A.P. India. 

SUMMARY 

Hybrids between four divergent varieties of Gossypium hirsutum and eight 
of G. barbadense were evaluated for three components of commercial 
importance, mote index, pollen sterility and earliness in their F 1 generation. 
It was found that the former two components were predominantly under 
the cJntrol of additive gene action. The studies brought out the possibilities 

of selecting for fertile and early-maturing hybrids with low incidence of 
motes. American Nectari less, K 3-400, SB 289 E, SB 1095-6 were found to 
be desirable parents and the crosses of the former two as female with the 
latter two as male parents were found to possess all the desirable 
characters. 

KEY-WORDS: Gossypium, interspecific hybrids, mote index, pollen steri lity, ea rl iness. 

MATERIAL AND METHODS 

Four varieties of G. hirsutum were used as lines and crossed 
to eight varieties of C. barbadense to produce 32 crosses. 
Lines: American Nectariless (AN); K 3400 (K 3); Laxmi (LX); 

Gujarat 67 (G1). 

Testers: SB 289 E (SE); SB 1085-6 (56); Giza 7 (GZ); Pima S-l 
(PS); 51 V 35 (SI); Sujatha (S1); Suvin (SV); ERB 4492 (ER). 

The crosses were grown in randomised blocks design with 
three replications during August, 1979. The plot size was two 
rows of ten plants each, with plants spaced 90 cm and rows 
90 cm apart. Observations were recorded on ten plants, five 
from the middle of each row. The remDining ten border plants 
in each plot were used as the destructiv/~ sample for recording 

pollen sterility. Earliness was measured as the number of days 
taken for the opening of the firsi flower from sowing. 

To record pollen sterility, pollen from each of five flowers 
were collected on a glass slide. Using tetrazolium technique 
(SAVELLA and JOHNSON, 1960), fertile and sterile pollen grains 
were counted in five fields under a microscope. The total 
number of sterile pollen grains to total number of pollen 
grains from the five flowers was expressed as the pollen sterility 
percentage Mote index was expressed as the percentage of 
the number of motes to the total number of seeds (good seeds 
+ motes) picked from five bolls . 

RESULTS 

The ANOVA on single plant data showed significant differences 
among the female and male parents and the F 1 hybrids, 
confirming the diversity with which the parents were chosen 
(table 1). While the estimated variance of general combining 
ability (gca) was lower than that of specific combining 
ability (sca) for earliness, the former was much higher than 

the latter for the characters, pollen sterility and mote index 
suggesting predominant additive variation for them. 

High mean values and significant gca effects in the desirable 
direction were found for the female parents, American 
Nectariless and K 3400 for all the characters (table 2). Such 
attributes were associated with the male parents, SB 289 E and 

TABLE 1. - Analysis of variance for combining ability, earliness, pollen sterility 
and mote for three characters in cotton. 

TABLEAU 1. - Analyse de la variance pour l'aptitude a la combinaison 
en ce qui concerne fa precocite, la sterilite du pollen et La proportion des motes. 

(1) Breeder, NARP. 

Source 
Source 

Hybrids ....................... I •••••••••••••• 
Hybrides ..... " ............................ I •• 

Female (F) •.. " .........•••................... 
Fe.me/le (F) ................• , ••....•••.•••..• 
Males (M) ...................... , .....•...... 
Male (M) ........ ." .......................... . 
F x M ...................................... . 
FxM ...................•••....•.......•..... 
Reps x Hybrids ............................. . 
Reps x Hybrides ........................... . 
Sampling error ............................. . 
Erreur d'echantil/onnage .................... . 
(12 gea .... '.U., •••••••••••.•••••••••••••••••• 

0"2 sea ....................... I ••••••••••••••• 

(2) Assoc. Director of Research, RARS, Nandyal 518503. 
(3) National fellow, IARI Regional Research Station, Hyderabad 500 030. 
* Part of a Ph. D. Thesis submitted by the Senior author to A. P. Agricultural 
University, Hyderabad . 

D.F. 
D.F. 

31 

3 

7 

21 

62 

864 

Earliness 
(days) 

Precocite 
(iours) 

482.00* 

1520.10* 

1375.20* 

35.97* 

0.33 

0.31 

61.84 
78.23 

Pollen 
steri I ity Ofo 
Sterilite 

du pollen 

28.80* 

233.68* 

12.60* 

5.07* 

0.17 

0.12 

9.48 
0.00 

Mote index 
Proportion 
de motes 

28.23* 

176.04* 

39.66* 

3.30· 

0.21 

0.19 

7.19 
0.00 

• 
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SB 1085-6 and to a lesser extent with Pima S-l and Giza 7. The 
parents, Laxmi and Gujarat 67 had, in particular, undesirable 
gca effects and did not possess desirable magnitudes of the 
three metric characters. On a joint evaluation of mean and 
gca effects, the parents AN and K 3 on the female side, SE, S6, 
PS and GZ on the male side can be designated as " Desirable " 
(D +) and the rest as "Undesirable" (D -). 

A scrutiny of the 32 hybrids for their mean values and sca 
effects over the three characters narrowed down the choice 
to four crosses involving the female parents, K3 and AN and 
male SE and 36 only (table 3). While all the four crosses had 
desirable magnitudes of mean values, the crosses AN X SE 
and AN X 56 only had desirable sca for all the characters. 

K3 X S6 had undesirable high sca for pollen sterility and 
K3 x SE for earliness, in addition. It may be noted that an 
the parents involved were in the desirable, D +, class 
mentioned earlier. Of the 32 crosses, K3 x SE and K3 x S6 
both of the type (D +) x (D +) had the lowest sca in the 
desirable direction for mote index, GJ X GZ of the type 
(D -) x (D +) and LX x ER of the type (D +) x (D -) 
for pollen sterility and LX X 51 and GJ X SJ both of the 
type, (D -) x (D -) for earliness. It appears, therefore, that 
(D +) x (D +) crosses could possess desirable mean values 
and have parents with desirable gca but may not always 
possess desirable sca. 

TABLE 2. - Mean values and gca effects of parents of the line x tester crosses 
in cotton for three characters. 

TABLEAU 2. - Valeurs nwyennes et effets age des parents intervena1lt dal'lS les eroisements 
en.tre lignees et t(ssteurs pour la preeocite, la slerilite du pollen et la proportion de motes. 

AN 
K3 
LX 
GJ 
8E 
86 
GZ 
P8 
81 
8J 
8V 
ER 

= 

Parents 
Parents 

. . ~ . . . . . . . . . . . . . .............. 
.. .. .. .. .. .. . .. . .. .. .. .. .. .. .. .. .. .. .. . .. .. .. .. .. 

.. .. .. .. .. .. .. .. .. .. .. .. ................ It .. , .... 

. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .... 

. . .. .. .. .. .. .. .. .. .. .. .. .. .. ...................... 

.. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 

.. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. . .. ........ 

.. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .......... 

.. .. .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. .. .. .. .. .. . .. .. 

.. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. .. .. .. 

.. .. .. .. . .. .. . .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 

.. .. .. .. .. .. .. .. .. .. .. .. .. .. .. ................... 
s.e. . .. .. .. .. .. .. .. .. .. .. .. .. ................ 

s.e.gi .. . .. .. .. .. .. .. ..................... 
s.e.gj .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. . . .. 

Mote Index 
Proportion de motes 

Mean 
Moyenne 

4.1 
4.3 
6.4 
7.4 
5.3 
5.2 
6.6 
6.6 
6.5 
7.1 
7.2 
7.2 
0.1 

gea 
age 

-0.81 
-0.61 * 

0.42" 
1.00* 

-0.68* 
-0.79* 
-0.26* 
-0.19* 

0.49* 
0.25* 
0.84* 
0.35* 

0.02 
0.04 

Pollen steri I ity 
Steri/ite du pol/en 

Mean 
Moyenne 

1.4 
1.5 
1.6 
1.6 
1.5 
1.5 
1.7 
1.8 
1.6 
1.6 
1.6 
1.6 
0.1 

gea 
age 

-0.23* 
-0.97" 
-0.16" 

1.36" 
-0.41* 
-0.34* 
-0.17* 
-0.10* 

0.11 * 
0.3 
0.48* 
0.40* 

0.02 
0.03 

Earliness 
Preeoeife 

Mean 
Moyenne 

43.4 
44.2 
47.6 
78.5 
44.5 
44.2 
55.6 
48.1 
53.2 
56.8 
53.9 
51.4 
0.4 

gea 
age 

-1,66* 
-2.20* 

0.90 
2.96* 

-5.02* 
-4.78* 

2.03* 
-2.05* 

0.88* 
4.33* 
3.35* 
1.26* 

0.03 
0.05 

TABLE 3. - Desirable performance of some crosses in F 1 for three characters, 
mote index, pollen sterility and earliness in cotton. 

TABLEAU 3. - Comportement souhaitable de quelques eroisemel'lts en F 1 
pour la proportion de motes, La sterilite du pollen et la preeoeite. 

Mote Index Pollen sterility Earliness 

Crosses 
Proportion de motes Sterilite du pol/en Precoeife 

Croisements 
Mean sea Mean sea Mean sea 

Moyenne asc Moyenne asc Moyenne asc 

• 

K3 x 86 .. .. .. .. .. .. . .. .. .. .. .. .. ............. 8.85 -0.45* 6.20 0.23* 47.5 -0.78* 
AN x SE ............ It .......................... B.B7 -0.27* 6.29 -0.35* 47.5 -1.06* 
K3 x 8E ...................... It .. .. .. .. .. .. .. .. B.93 -0.45* 6.14 0.24* 49.5 1.48* 
AN x 86 .. .. .. .. .. .. .. .. .. .. .. .................. 8.93 -0.14* 6.32 -0.40· ~8..1 -~.41· 

~.e. .. .. .. .. .. .. .. . .. .. .. .. .. .. .. .. .. .. .. ... 0.0:; 0.06 0.06 005 0.10 C.83 

-.-.~ , . 

DISCUSSION 

The n~ture and magnitude of genetic variation in the diverse 
inter-specific hybrids have kept open the possibilities of 
favourable selection for all the three important characters, 
mote In:iex, pollen sterility and earliness. The predominant 
additive variation suggested for the first two attributes by the 
32 hybrids studied provides scope for direct selection of fertile 
and prospective hybrids with minimum percent of motes which 
will certainly go a long way in solving the problems caused 
by mote') in cotion mills. If earliness can also be selected for 
along w~th those two characters, thos,e hybrids would easily 
be the best that a breeder would opt for. American 
Nectarilcss x SB 289 E and American Nectariless x SB l085-f) 
appear to be the best crosses satisfying all these attributes, 
followed closely by K 3400 x SB 1085-6 and K 3400 x SB 289 E. 
These hybrids were quite early to flower, belying the speculation 

that inter-specific hybrids were usually late maturing (FRYXP.:.1J 

et al., 1958; MARANI, 1964 and SINGH et al., 1964). The other 
report suggesting possibilities of obtaining early maturing 
hybrids was by KRISHNASWAMY and KOTHANDARAMAN (1977). 

Interspecific hybrids were found associated with high pollen 
sterility, as would be expected in general, as was also reported 
by KRISHNAS\o\'AMY (1980). The present investigations showed a 
significant positive correlation between pollen sterility and 
mote ;ndex (r = 0.74~':) and also between earliness and matt! 
index (r = 0.79*), These results present the possibility of 
selection for such inter-specific early maturity hybrids whif.;h 
have low motes and high fertility. The four hybrids identified 
by this study would form useful base material for testing 
this remunerative proposition. 
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CONCLUSION 

The study revealed that in interspecific cotton hybrids it was 
found that mote index and pollen sterility were predominantly 
under the control of additive gene action. The study brought 

out the possibility of selecting for fertile and early-maturing 
cotton hybrids with low incidence of motes .. 
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Etudes genetiques de la proportion de motes, de la sterilite du pollen 

et de la precocite chez des hybrides interspecifiques de cotonnier 

N. Ranganadha Charyulu, P. Appa Rao et V. Arunachalam 

A.P. Agricultural University, Regional Agricultural Research Station, Nandyal 518503 - Kurnool Dist. A.P. India. 

RESUME 

Les hybrides de quatre varietes differentes de Gossypium hirsutum et de 
huit varietes de G. barbadense ont fait I'objet d'une etude visant a evaluer 
trois caracteres Im;Jortants du point de vue commercial: la proportion de 
motes, la sterilite du pollen et la precocite de la generation F 1. On a 
observe que les deux premiers caracteres etaient contr61es principalement 
par I'effet additif des genes. Nos etudes ont montre qu'i I etait possible de 

sclec~ionner des hybrides ferti les et precoces presentant une faible pro­
portion de motes. On a constate que American Nectariless, K 3400, S8289 E 
et SB'1085-6 etaient des parents appropries et que les croisements entre 
les deux premiers (en tant que parents femelles) et les deux derniers (en 
Unt que parents males) possedaient tous les c3racteres recherches. 

MOTS-CLES: Gossypium, hybride interspecifique, proportion de motes, sterillt e du pollen, precocite, 

MATERIEL ET METHODES 

Quatre varietes de G. hirsutum ant ete utili sees comme lignees 
et croisees avec huit varietes de G. barbadense pour donner 
32 croisements. 

Lignees: American Nectariless (AN); K 3400 (K 3); Laxmi 
LX); Gujarat 67 (GJ). 

'j"'cstcurs: SB 289 E (SE); SB 1085-6 (S6); Giza 7 (GZ); Pima 
S-l (PS); SI V 35 (SI); Sujatha (SJ); Suvin (SV); ERB 4492 
(ER). 

Les hybrides ont ete cultives durant Ie mois d'aout 1979 selon 
un schema de blocs repartis au hasard a trois repetitions. La 
parcelle comprenait deux rangs de dix plants chacun, les plants 
:' ,. ]es r211gs ct::mt espaces de 90 cm. Les observations ant ete 
effectuees sur dix plants (les cinq du milieu de chaque rang). 

Les dix plants restant a rextremite de chaque parcelle ont 
servi d'echantillons sacrifies pour evaluer la sterilite du pollen. 
La precocite rcprcscnte Ie nombre de jours separant la date 
des semis de l'olwerture de Ia premiere fleur. 

Pour evaluer la sterilite du pollen, on a recueilli sur une lame 
de verre du pollen provenant de chacune des cinq fleurs. A 
l'aide de Ia technique au tetrazolium (SAVELLA et JOHNSON, 1960), 
on a denombre les grains de pollen fertiles et steriles dans 
cinq champs microscopiques. Le pourcentage de sterilite du 
pollen represente Ie nombre total de grains de pollen sterilcs 
par rapport au nombre total des grains de pollen pour les 
cinq fleurs. La proportion de motes represente Ie pourcentag~ 
de motes par rapport au nombre total de r,raines (bonne~ 
graines + motes) prelevees dans cinq capsules. 

RESULTATS 

L'analyse de la variance realisee sur les resultats par plant 
montre l'existence de differences significatives entre les parents 
male et femelle et les hybrides F 1, confirmant Ia cliversit0 
avec laquelle les parents avaient ete selectionnes (tabl. 1). 
Alors que Ia variance estimee de l'aptitude generale a la 

combinaison (agc) etait inferieure a celle de }'aptitude sped­
fique ,:t ]a combinaison (asc) pour la precocite, Ia premiere 
etait bien superieure a la seconde pour la sterilite du pollen 
et la proportion de 'motes, suggerant une predominance de In 
variation additive pour ces caracteres. ' 
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En ce qui concerne les parents femelles, American Nectariless 
et K 3400, on a observe des valeurs moyennes elevees et des 
effets agc significatifs dans Ie sens recherche pour l'ensemble 
des caracteres (tab!. 2). De telles caracteristiques ont ega le­
ment ete constatees chez les parents males, SB 289 E et SB 1085-6, 
et dans une moindre mesure chez Pima S-1 et Giza 7. Les pa­
rents Laxmi et Gujarat 67 avaient en particulier des effets age 
non recherches et ne presentaient pas une amplitude souha!­
table des trois caracteres etudies. A partir d'une evaluation 
conjointe des moyennes ct des resultats de l'aptitude general~ 
a Ia combinaison, les parents AN et K3, du cote femelle, et 
SE, S6, PS et GZ du cote male, peuvent etre caracterises 
comme « souhaitable» (S +) et Ie reste« non-souhaitable» (S -). 

En examinant les 32 hybrides du point de vue de leurs valeur" 
moyennes et de leurs resultats concernant les trois caracteres. 
notre choix s'est limite a quatre croisements impliquant seule· 
ment les parents fcmelles K 3 et AN, et les parents males SE 

et S6 (tab!. 3). Alors que ces quatre croisements presentaienr 
une amplitude interessante des valeurs moyennes, seuls le~ 
croisements AN X SE et AN x S6 avaient une asc souhaitablc 
pour tous les caracteres. De plus, les croisements K.3 X S6 et 
K3 X SE avaient une asc trop elevee respectivement pour la 
sterilittS du pollen et la precocite. II convient de remarquer que 
tous les parents concernes appartenaient au groupe S + men­
tionne ci-dessus. Des 32 croisements, K3 X SE et K.3 X S6, tous 
deux clu type (S +) X (S +) I avaient la plus faible asc dans 
Ie sens souhaite pour la proportion de motes, GJ X GZ, du 
type (S -) X (S +), et LX X ER, du type (S +) X (S -) pour 
la sterilite du pollen et LX X SI et GJ x SJ I tous deux du 
type (S -) X (S - ) I pour la precocite. II semble done que des 
croisements (S +) X (S +) peuvent presenter des valeurs 
moyennes souhaitables et avoir des parents aux effets age sou­
haitables sans, toutefois, posseder toujours des effets asc sou­
haitables. 

DISCUSSION 

La nature et l'ampleur de la variation genetique chez divers 
hybrides interspecifiques ont confirme les possibilites de selec­
tion de trois caracteres importants (proportion de motes, ste­
rilite du pollen et precoci1t~). La predominance de la variation 
additive suggeree pour les deux premiers caracteres par les 
32 hybrides offre des possibilites pour la selection directe 
d'hybrides fertiles presentant un pourcentage de motes mini­
mum, qui servira certainement a resoudre les problemes poses 
par Ies motes dans les filatures. Si la precocite peut egalement 
etre seIectionnee en parallele avec ces deux caracteres, ces 
hybrides seraient certainement ce qu'un selectionneur pourrait 
choisir de mieux. American Nectariless X SB 1085-6 et American 
Nectariless X SB 289 E semblent etre les meilleurs croisements 
pour satisfaire la recherche de ces caracteres, suivis de pres par 
K 3400 X SB 1085-6 et K 3400 x SB 289 E. Ces hybrides avaient 
une floraison tres precoce, dementant l'hypothese selon laquellc 

les hybrides interspecifiques murissaient en general tard 
(FRYXELL et colI., 1958; l\iARANI, 1964; SINGH et coil., 1964). Des 
possibilites d'obtenir des hybrides precoces ont egalement ete 
mentionnees dans un ouvrage de KRISHNASWAMY et KOTHANDARA­
MAN (1977). 

On a constate que les hybrides interspecifiques sont associes 
a une sterilite du pollen importante. Ceci est conforme aux 
previsions et a deja ete signale par KRISHNASWAMY (1980). Nos 
etudes montrent une correlation positive significative entre la 
sterilite du pollen et la proportion de motes (r = 0,74) et entre 
la precocite et la proportion de motes (r = 0,79). Ces resultats 
montrent qu'il est possible de selectionner des hybrides inter­
specifiques precoces qui aient a la fois une faible proportion de 
motes et une fertilite elevee. Les quatre hybrides determines 
par cette etude pourraient constituer un materiel de base utile 
pour experimenter cette hypothese qui semble prometteuse. 

CONCLUSION 

Cette etude montre que, chez les hybrides interspecifiques de 
cotonnier, la proportion de motes et la sterilite du pollen sont 
principalement controh~es par l'action additive des genes. Elle 

montre egalement qu'il est possible de selectionner des hybrides 
fertiles et precoces presentant une faible proportion de motes. 

RESUMEN 

Los hibridos de cuatro variedades diferentes de Gossypium hirsutum y 
de ocho variedades da Gossypium barbadense fueron estudiados para 
cvaluar tres caracteres importantes desde el punto de vista comercial: 
la proporcion de matas, la esterilidad del polen y la precocidad de la 
generacion F 1. Se observo que los dos primeros caracteres eran principal­
mente controlados por el efecto editivo de los genes. Nuestros estudi08 

mJstraron que la seleccion de hibridos fertiles y precoces, presentando 
L:nCl proporcion de motas baja, era posible. Se observo que American 
Nectari less, K 34CO, S8 289 E y S8 1085-6 eran parientes apropiados y que 
los cruces entre los dos primeros (como parientes femeninos) y los dos 
ultimo3 (como parientes masculinos) pose ian todos los caracteres deseados. 


