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Heterosis Studies for seed cotton yield and its component traits in dipolid Cotton (Gossypium arboreum L.)

ABSTRACT
Aim : The present investigation was taken up with the aim to figure out the degree of average heterosis, heterobeltiosis and standard heterosis for seed cotton yield and yield contributing traits. 
Design : In present investigation six lines were crossed with five testers to get thirty hybrids in Line x Tester mating design. 
Place of study : The sum total of thirty crosses, eleven parents with one check were evaluated in randomized block design with two replications during Kharif 2024 at Cotton Research Station, Mahboob Baugh Farm, VNMKV, Parbhani. 
Methodology: The observations were recorded on twelve seed cotton yield and yield contributing and fibre characters viz., days to50 per cent flowering, plant height(cm), number of sympodia per plant, number of bolls per plant, boll weight (g), seed cotton yield per plant (g), days to maturity, ginning outturn (%), Upper half mean length(mm), fibre fineness/micronaire value (g/inch), fibre strength (g/tex) and uniformity ratio. Analysis of variance for mean sum of squares revealed significant differences for all the twelve characters examined. The magnitude of heterosis, heterobeltiosis and standard heterosis is in the present study were found highly significant for all the characters studied. 
Results : The magnitude of heterosis was highest for seed cotton yield per plant, which was recorded to the extent of 33.67 % over standard check PA810 in the cross combination PA08xPA955. The cross combinations PA 08 X PA 955, PA 812 X PA 950 and JLА 505 Х PA 960 exhibited significant and desirable standard heterosis for most of the seed cotton yield and its contributing traits.

Conclusion :  The hybrid JLA 505 X PA 785 is found highly heterotic for fibre quality traits studied, indicating potential for exploiting hybrid vigour in heterosis breeding programme.

(Keywords: Heterosis, heterobeltiosis, standard heterosis, fibre quality traits, desi cotton)

Introduction

          Cotton (Gossypium spp.)  is a globally important important cash crop, popularly known as “White Gold’’ and “King of Fibre”. It is cultivated mainly for its fibre and edible oil. It is a major agricultural crop of industrial importance, which provides employment opportunities to millions of people who are in production, processing and marketing in more than 60 countries. It contributes to foreign exchange in the form of cotton lint export thus helping to boost Indian economy.  It is leading natural fibre crop followed by jute. The cotton fibre can be used for producing a wide range of commodities, ranging from textile fabrics and computer screens to automobile brakes. Cotton belongs to the genus Gossypium, under the tribe Gossypiene of the family Malvaceae. The genus Gossypium comprises around 50 species, of which only four are cultivated viz. Gossypium arboreum, Gossypium herbaceum, Gossypium hirsutum, and Gossypium barbadense. The first two, G. arboreum and G. herbaceum, are diploid species (2n = 26) native to the old world and are commonly referred to as Asiatic cotton due to their cultivation in Asia. Desi or diploid cotton (Gossypium arboreum L.; 2n = 26) also known as Asiatic cotton has inherent ability to adapt in adverse climatic conditions and is well known for being resistant to pests and diseases. They are still under cultivation in some parts of India as farmers believe the sustainability of the yield in marginal soil with less expenditure on management practices. In the world cotton scenario, China is the leading producer of cotton in the world. It is estimated that 26.25 per cent of the world cotton is produced in China, followed by India (20.67 per cent), Brazil (14.05 per cent) and the USA (11.92 per cent). China produces 31.75 million bales (480 Ib. /bale) from 2.90 million hectare with productivity of 2384 kg per hectare. Whereas India is the largest cultivating country in the world with 11.8 million Hectare, and produces 25.00 million bales with productivity of 461 kg per hectare. Brazil and the USA produces 17.00 and 14.41 million bales, respectively. Regarding productivity, the productivity was highest in China (2384 kg/ha) followed by Australia (1960 kg/ha); Brazil (1879 kg/ha); and Turkey (1873 kg/ha). The average world productivity was 854 kg/ha. Cotton (Gossypium arboreum L.) fulfils the textile industry's demand for natural fibre for surgical use and good quality denim etc. Therefore, desi cotton could benefit genetically from varieties and hybrids being used for seed cotton. Therefore, more efforts should be put into creating hybrids with short and long staple cotton that can produce consistent high yield to maximize seed cotton yield per unit area. It is important to use appropriate breeding techniques while creating new cultivars and hybrids with desirable traits. Promoting cotton hybrids that are good in fibre quality to the most sought varieties by contemporary textile mills is imperative. Considering the importance of heterosis in cotton the study was conducted by using 6 lines and 5 testers to develop 30 crosses. The heterosis was studied for seed cotton yield and yield contributing traits. 
Material and Methods

Materials: The present investigation was undertaken to Study of heterosis for seed cotton yield, yield contributing and fibre quality traits in desi Cotton (Gossypium arboreum L.). Twenty-four cross combinations derived by crossing six lines with four testers in line x tester mating design. The experiment material consisted of 30 crosses eleven parents along with one standard check (PA 810). The experiment was conducted at Cotton Research Station, Mahboob Baugh farm, Vasantrao Naik Marathwada Krishi Vidyapeeth, Parbhani during kharif season of 2024-25. Statistical design : The data is analyzed as per randomized block design. Standard error and critical difference at 1 and 5 per cent level of significance were calculated by using the formula (Panse and Sukhatme, 1989). The magnitude of heterosis was estimated for all the characters under study over mid parent, better parent and standard check. 

Result & Discussion
India has been a pioneer country in the commercial exploitation of heterosis in cotton, and many researchers have documented the presence of hybrid vigour in cotton. The degree of heterosis observed offers valuable insight into the genetic potential of parental lines and helps in selecting suitable parents for hybrid development. In the present study, a line × tester analysis was conducted to examine quantitatively inherited traits in upland cotton, with the aim of identifying superior heterotic crosses for seed cotton yield, its contributing components, and fibre quality traits. The primary objective was to estimate the extent of heterosis for yield and fibre quality parameters across 30 hybrids developed by crossing six elite lines with five testers in a line × tester mating design in desi cotton (Gossypium arboreum L.). The analysis of variance showed significant differences for all the characters studied. The mean sum of squares for the treatments were highly significant for various characters studied. The analysis of variance for all the characters is presented in Table No. 1. The heterosis over mid parent, better parent and standard checks were presented in Table No. 2. Top five hybrids with fibre quality characters are presented in Table No. 3.
Seed cotton yield and yield contributing traits:
The crosses PA 402 X PA 960 (-9.42 %) and PA 402 X PA 785 (-6.92 %) recorded significantly negative heterosis over mid parent for days to 50% flowering. The cross (-10.22 %) exhibited highly significant and negative Heterosis over better parent for days to 50% flowering was noted by cross combination AKA 2016-3 X AKA 08 (-10.14 %). The hybrid PA 08 X PA 950 (-4.65 %), PA 402 X PA 961 (-3.88 %) and AKA 2016-3 X AKA 08 (-3.88 %) displayed significant negative standard heterosis over standard check PA 810. The cross combinations PA 08 X PA 950 (-4.46 %), PA 402 X AKA 08 (-4.05 %) and PA 08 X PA 785 (-3.85 %), had recorded desirable heterosis for days to maturity. The cross PA 08 X PA 950 (-5.06 %) exhibited highest significant negative heterosis followed by PA08 X PA 960 (-4.64 %), PA 08 X PA 785 (-4.26 %), PA 402 X AKA 08 (4.26%) and PA 08 ΧΡΑ 961 (-3.80 %). Similar kind of heterosis for earliness was reported by Chhavikant (2017), Tigga et al. (2017) and Vavdiya et al. (2019). 

              Highly significant and positive average heterosis for number of sympodia per plant was exhibited by PA 08 X AKA 08 (72.73 %) followed by PA 08 X PA 950 (60.00 %) and PA 08 X PA 955 (52.73 %). The cross PA 08 x AKA 08 (65.22%) exhibited highly positive and significant heterosis over better parent for number of sympodia per plant followed by PA 08 x PA 950 (37.93%). Heterosis over standard check ranged from -48.57 % (PA 402 X PA 785, PA 812 x AKA 08) to 22.86 (ΑΚΑ 2016-3 X PA 950). The results are in accordance with the reports of Chhavikant et al. (2017), Tigga et al. (2017), Bhandavi et al. (2018), Vavdiya et al. (2019) and Sharma et al., (2025).

The cross PA 08 X PA 950 (77.05 %) displayed highest significant positive mid-parent heterosis for number of bolls per plant followed by PA 08 X AKA 08 (53.13 %) and PA 08 X PA 955 (50.65 %), whereas, the cross JLA 505 X PA 961 (-56.52 %) exhibited significant negative heterosis over mid-parent. In case of heterobeltiosis for number of bolls per plant the cross PA 08 X PA 950 (50.00 %) displayed highest significant positive heterosis followed by the crosses ΑΚΑ 2016-3 X PA 950 (41.86 %) and ΑΚΑ 2016-3 X PA 955 (27.91 %), while significantly negative heterobeltiosis was reported by the cross JLA 505 X PA 961 (60.62 %). Heterosis for this trait was also reported by the earlier workers viz; Badhe et al. (2015), Chhavikant et al. (2017), Tigga et al. (2017), Vavdiya et al. (2019), Chinchane et al. (2020),    Chakholoma et al. (2021) and Sharma et al., (2025).


The cross combination ΑΚΑ 2016-3 X PA 950 (26.89 %) exhibited highest significant positive average heterosis for boll weight followed by PA 08 X PA 955 (25.32 %) and JLA 505 X PA 955 (22.90 %). The cross combination ΑΚΑ 2016-3 X PA 950 (24.71%) showed highest significant positive heterobeltiosis for boll weight followed by the crosses JLА 505 Х PA 960 (18.90 %) and JLA 505 X PA 955 (17.90 %). The cross JLA 505 Х PA 960 (25.10 %) exhibited highly significant and positive standard heterosis over standard checks PA 810 followed by ΑΚΑ 2016-3 X PA 950 (24.71%) and JLA 505 X PA 955 (23.95 %). Fourteen crosses each recorded positive and significant standard heterosis over checks PA 810. The results are in accordance with the results of earlier workers, Balu et al. (2012), Chhavikant et al. (2017), Tigga et al. (2017), Vavdiya et al. (2019) and Chinchane et al. (2020), Chakholoma et al. (2021) and Sharma et al., (2025).

The cross-combination PA 08 X PA 950 (54.79 %) displayed significantly positive average heterosis for seed cotton yield per plant followed by PA 08 X PA 955 (49.80 %) and ΑΚΑ 2016-3 Χ ΡA 955 (49.46 %). Ten cross combinations recorded significant positive heterosis over mid- parent for this trait. In case of better parent heterosis, the cross ΑΚΑ 2016-3 Χ ΡA 955 (40.41 %) recorded highly significant positive heterosis followed by the crosses PA 08 X PA 950 (38.36 %) and PA 08 X PA 955 (24.93 %). The range of heterobeltiosis was ranged from -49.26 per cent (JLA 505 X PA 961) to 54.87 % (ΑΚΑ 2016-3 X PA 950). Among thirty crosses, thirteen crosses exhibited significantly positive heterosis over better parent. The cross-combination PA 08 X PA 955 (33.67 %) displayed the highly significant positive standard heterosis seed cotton yield per plant over the standard check PA 810 followed by ΑΚΑ 2016-3 X PA 960 (32.67 %) and JLA 505 Х PA 960 (27.96%). The range of standard heterosis was -36.09 % (JLA 505 X PA 961) to 40.51 % (ΑΚΑ 2016-3 X PA 950). Heterosis for seed cotton yield per plant was  reported by the earlier workers Pole et al. (2008), Dheva et al. (2009), Ranganatha et al. (2013), Badhe et al. (2015), Patil et al.(2015), Chaudhary et al. (2016), Munir et al. (2016), Chhavikant et al. (2017), Tigga et al. (2017), Babu et al.(2018), Bhandavi et al. (2018), Bilwal et al. (2018), Vavdiya et al.(2018), Chinchane et al. (2020), Gopal et al. (2020), Chakholoma et al. (2021), Heba et al.(2021), Vaid et al.(2022), Hottigodar et al.(2023), Sharma et al., (2025).

Fibre quality traits:
The crosses PA 08 X PA 950 (17.79 %), PA 08 X PA 955(17.01 %) and PA 08 X AKA 08 (16.48 %) recorded highly significant and positive heterosis for ginning outturn over mid-parent.  The cross combinations PA 08 X PA 950 (12.99 %) followed by PA 08 X AKA 08 (12.67 %) and JLA 505 Х PA 960 (10.71 %) exhibited highly significant and positive heterobeltiosis for ginning outturn. Twelve cross combinations exhibited significant positive standard heterosis for ginning outturn over the check PA 810. The most significant positive heterotic crosses were ΑΚΑ 2016-3 X PA 950 (19.51 %), PA 08 X PA 955 (17.17 %) and PA 08 X PA 950 (15.93%). Similar results were reported by Balu et al. (2012), Chhavikant et al. (2017) and Chakholoma et al. (2021). 


The crosses viz., ΑΚΑ 2016-3 X PA 961 (6.83 %), PA 812 X PA 960 (6.67 %) and JLA 505 X PA 785 (6.60 %) recorded significantly positive heterosis over mid parent for upper half mean length. Eleven hybrids displayed significant positive heterosis over mid- parent for upper half mean length. In case of heterobeltiosis hybrids JLA 505 X PA 785 (6.50 %), ΑΚΑ 2016-3 X PA 961 (5.99 %) and PA 08 X PA 785 (4.68 %) recorded highest significant positive heterobeltiosis for upper half mean length. None of the cross recorded highly significant and positive heterosis for upper half mean length over standard check PA 810. Similar results were obtained by Geddam et al. (2011), Chakholoma et al. (2021), Heba et al. (2021) and Hottigodar et al. (2023). 


The cross combination ΑΚΑ 2016-3 Χ ΡA 955 (-11.02 %) displayed the highest significant negative heterosis for fibre fineness over mid-parent followed by JLA 505 X PA 785 (-10.34 %). The cross ΑΚΑ 2016-3 X PA 785 (-12.71 %) exhibited highest significant negative heterosis over better parent followed by PA 812 X PA 785 (-11.76 %) and PA 08 X PA 785 (-11.57%). Ten crosses each recorded significant negative heterosis for fibre fineness over check PA 810. The cross JLA 505 X PA 785 (11.11 %) exhibited highest significant negative heterosis over standard check PA 810 followed by ΑΚΑ 2016-3 Χ ΡA 955 (10.26%) and PA 08 X PA 785 (-8.55 %). Similar results were reported by Geddam et al. (2011), Babu et al. (2018), Chakholama et al. (2021), Heba et al. (2021) and Hottigodar et al. (2023).

     The PA 812 X PA 955 (7.85 %) recorded highest significant positive average heterosis for fibre strength followed by JLA 505 X PA 785 (4.74 %) and PA 402 X PA 955 (3.68 %). The cross combination ΑΚΑ 2016-3 X PA 785 (5.01 %) recorded highly significant and positive heterobeltiosis for fibre strength followed by JLA 505 X PA 785 (4.55 %). The cross combination ΑΚΑ 2016-3 X PA 785 (15.20 %) showed highest significant standard heterosis for fibre strength over standard check PA 810 followed by JLA 505 X PA 785 (9.34 %) and PA 812 X PA 955 (8.24 %). Similar results were reported by Babu et al. (2018), Chakholoma et al. (2021), Heba et al. (2021) and Hottigodar et al. (2023). 


The cross combination PA 08 X PA 955 (2.10 %) recorded highest significant positive average heterosis for uniformity ratio followed by PA 812 X PA 785 (1.82 %) and ΑΚΑ 2016-3 X PA 960 (1.81 %). The range of better parent heterosis for uniformity ratio was from -3.57 per cent (JLA 505 Х PA 960) to 1.82 per cent (PA 812 X PA 785). None cross combination recorded significant positive heterosis over better parent. None of cross exhibited significant positive standard heterosis over check PA 810.  Heterosis for this trait was reported by the earlier workers viz; Babu et al. (2018), Chakholoma et al. (2021), Heba et al. (2021), Shinde et al. (2021) and      Hottigodar et al. (2023).

Conclusion :| 

The hybrids PA 08 X PA 950, ΑΚΑ 2016-3 X PA 950 and PA 08 x PA 955 were found to be highly heterotic for seed cotton yield and fibre quality traits. Hence these hybrids could be exploited for standard heterosis after testing at multilocations and seasons before release for commercial cultivation.
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   Table 1. Analysis of variance for randomized block design

	Source of Variation
	d.f.
	Days to 50%

flowering
	Plant height
	Number of
sympodia/ plant
	Number of bolls/plant
	Boll weight
	Seed cotton

yield/plant

	Mean sum of squares

	Replications
	1
	      0.01
	     3.85
	        1.44
	     0.04
	      0.00
	0.13

	Treatments
	41
	10.25**
	92.46**
	        25.69**
	65.08**
	      0.11**
	             132.80**

	Error
	41
	     1.28
	    16.97
	         4.56
	      3.34
	      0.00  
	3.96

	
	
	
	
	
	
	
	

	

	Source of Variation
	d.f.
	Days to maturity
	Ginning outturn
	Upper half mean

length
	Fibre fineness
	Fibre strength
	Uniformity

ratio

	Replications
	1
	         5.76
	        0.11
	0.22
	0.01
	0.30
	0.10

	Treatments
	41
	6.51**
	12.00**
	3.13**
	0.18**
	4.06**
	2.53**

	Error
	41
	         1.98
	         0.07
	0.12
	0.02
	0.12
	0.64


   *, ** significant at 5% and 1% levels, respectively

Table 2 Estimates of heterosis in percentage over mid parent (M.P.), better parent (B.P.) and standard check (PA 812) for various characters

	Sr. 

No.
	Hybrids
	Days to 50% flowering
	Days to maturity
	Number of sympodia/plant

	
	
	M.P.
(%)
	B.P.
(%)
	S. H. (%)
(PA 812)
	M.P.
(%)
	B.P.
(%)
	S. H. (%)
(PA 812)
	M.P.
(%)
	B.P.
(%)
	S. H. (%)
(PA 812)

	1
	PA 08 X AKA 08
	-5.19 **
	-6.57 **
	-0.78
	-0.43
	-1.27
	2.63 *
	72.73 **
	65.22 **
	8.57

	2
	PA 08 X PA 950
	-10.22 **
	-10.22 **
	-4.65 *
	-4.46 **
	-5.06 **
	-1.32
	60.00 **
	37.93 *
	14.29

	3
	PA 08 X PA 955
	-6.32 **
	-8.03 **
	-2.33
	-5.53 **
	-6.33 **
	-2.63 *
	52.73 **
	23.53
	20.00

	4
	PA08 X PA 960
	-2.22
	-3.65 *
	2.33
	-3.21 **
	-4.64 **
	-0.88
	28.00
	10.34
	-8.57

	5
	PA 08 ΧΡΑ 961
	-4.00 **
	-4.35 *
	2.33
	-3.39 **
	-3.80 **
	0.00
	28.81 *
	0.00
	8.57

	14
	PA 812 X PA 950
	1.56
	-2.26
	0.78
	1.98
	0.87
	1.75
	3.33
	0.00
	-11.43

	15
	PA 812 X PA 955
	1.92
	-3.62 *
	3.10
	0.87
	-1.28
	1.75
	-4.35
	-13.16
	-5.71

	16
	PA 812 X PA 960
	-5.22 **
	-5.93 **
	-1.55
	-1.94
	-2.15
	0.00
	17.39
	17.39
	-22.86

	19
	JLA 505 X AKA 08
	-5.22 **
	-5.93 **
	-1.55
	-0.87
	-1.29
	0.44
	-11.54
	-20.69
	-34.29 **

	21
	JLA 505 X PA 955
	2.68
	0.75
	3.88 *
	-0.64
	-1.28
	1.75
	20.00
	3.13
	-5.71

	22
	JLA 505 Х PA 960
	-4.91 **
	-8.03 **
	-2.33
	1.29
	0.43
	3.07 *
	8.20
	3.13
	-5.71

	26
	ΑΚΑ 2016-3 X PA 950
	-2.22
	-3.65 *
	2.33
	-0.22
	-0.43
	1.75
	100.00 **
	86.96 **
	22.86

	27
	ΑΚΑ 2016-3 Χ ΡA 955
	-1.46
	-1.46
	4.65 *
	1.29
	0.85
	3.51 **
	14.29
	-3.45
	-20.00

	28
	ΑΚΑ 2016-3 X PA 960
	-5.58 **
	-7.30 **
	-1.55
	-1.94
	-2.15
	0.00
	-14.81
	-32.35 *
	-34.29 **

	30
	ΑΚΑ 2016-3 X PA 785
	-2.55
	-2.90
	0.00
	-0.21
	-0.85
	2.19
	41.38 **
	7.89
	17.14

	
	S.E.+
	0.98
	1.13
	1.13
	1.20
	1.39
	1.39
	1.85
	2.14
	2.14


*, ** significant at 5% and 1% levels, respectively 

                                                                                            Table 2 Continued

Table 2 Estimates of heterosis in percentage over mid parent (M.P.), better parent (B.P.) and standard check (PA 812) for various characters

	Sr. 

No.
	Hybrids
	Number of bolls/plant
	Boll weight
	Plant height

	
	
	M.P.
(%)
	B.P.
(%)
	S. H. (%)
(PA 812)
	M.P.
(%)
	B.P.
(%)
	S. H. (%)
(PA 812)
	M.P.
(%)
	B.P.
(%)
	S. H. (%)
(PA 812)

	1
	PA 08 X AKA 08
	53.13 **
	25.64 *
	-10.91
	12.19 **
	9.65 **
	5.89 **
	4.23
	2.67
	0.00

	2
	PA 08 X PA 950
	77.05 **
	50.00 **
	-1.82
	20.67 **
	15.97 **
	15.97 **
	6.06 *
	5.00
	2.27

	3
	PA 08 X PA 955
	50.65 **
	11.54
	5.45
	25.32 **
	18.32 **
	22.81 **
	9.28 **
	6.00 *
	3.25

	4
	PA08 X PA 960
	19.51 *
	-14.04 *
	-10.91
	11.60 **
	9.29 **
	5.13 **
	8.17 **
	3.67
	0.97

	5
	PA 08 ΧΡΑ 961
	36.47 **
	-3.33
	5.45
	11.03 **
	3.00 *
	11.03 **
	-6.64 **
	-6.95 *
	-8.77 **

	14
	PA 812 X PA 950
	-8.77
	-8.77
	-5.45
	7.77 **
	5.92 **
	5.51 **
	-2.63
	-6.08 *
	-9.74 **

	15
	PA 812 X PA 955
	-24.79 **
	-26.67 **
	-20.00 **
	-7.24 **
	-10.76 **
	-3.80 *
	-5.35 *
	-6.29 *
	-8.12 **

	16
	PA 812 X PA 960
	-20.00 **
	-29.41 **
	-34.55 **
	4.74 **
	3.05
	2.85
	5.19 *
	4.47
	-1.30

	19
	JLA 505 X AKA 08
	-11.11
	-15.79 *
	-12.73
	5.92 **
	4.00 *
	3.80 *
	3.20
	1.05
	-5.84 *

	21
	JLA 505 X PA 955
	0.00
	-19.05 **
	-7.27
	22.90 **
	17.90 **
	23.95 **
	-7.59 **
	-9.27 **
	-11.04 **

	22
	JLA 505 Х PA 960
	9.09
	-14.29 *
	-1.82
	21.96 **
	18.99 **
	25.10 **
	0.67
	-0.66
	-2.60

	26
	ΑΚΑ 2016-3 X PA 950
	48.78 **
	41.86 **
	10.91
	26.89 **
	24.71 **
	24.71 **
	2.64
	-1.27
	0.97

	27
	ΑΚΑ 2016-3 Χ ΡA 955
	39.24 **
	27.91 **
	0.00
	9.13 **
	9.13 **
	9.13 **
	6.08 *
	2.54
	4.87

	28
	ΑΚΑ 2016-3 X PA 960
	17.89 *
	7.69
	1.82
	10.45 **
	8.42 **
	12.55 **
	8.21 **
	2.54
	4.87

	30
	ΑΚΑ 2016-3 X PA 785
	14.56 *
	-1.67
	7.27
	7.23 **
	3.35 *
	11.41 **
	-3.08
	-5.08
	-2.92

	
	S.E.+
	1.59
	1.84
	1.84
	0.03
	0.04
	0.04
	3.58
	4.14
	4.14


*, ** significant at 5% and 1% levels, respectively 
  
                                                                                   Table 2 Continued

Table 2 Estimates of heterosis in percentage over mid parent (M.P.), better parent (B.P.) and standard check (PA 812) for various characters

	Sr. 

No.
	Hybrids
	Ginning outturn
	Upper half mean length
	Fibre fineness / Micronaire

	
	
	M.P.
(%)
	B.P.
(%)
	S. H. (%)
(PA 812)
	M.P.
(%)
	B.P.
(%)
	S. H. (%)
(PA 812)
	M.P.
(%)
	B.P.
(%)
	S. H. (%)
(PA 812)

	1
	PA 08 X AKA 08
	16.48 **
	12.67 **
	13.60 **
	-0.34
	-4.30 **
	-7.96 **
	-0.90
	-6.78 *
	-5.98 *

	2
	PA 08 X PA 950
	17.79 **
	12.99 **
	15.93 **
	-0.50
	-1.49
	-5.25 **
	-5.08 *
	-5.08
	-4.27

	3
	PA 08 X PA 955
	17.01 **
	10.49 **
	17.17 **
	-5.92 **
	-6.54 **
	-8.92 **
	-0.44
	-3.39
	-2.56

	4
	PA08 X PA 960
	0.14
	-3.01 **
	-2.47 **
	-6.14 **
	-8.94 **
	-12.42 **
	-6.44 *
	-7.63 **
	-6.84 *

	5
	PA 08 ΧΡΑ 961
	3.80 **
	-1.44
	3.30 **
	-2.89 *
	-5.46 **
	-9.08 **
	5.93 *
	5.93 *
	6.84 *

	14
	PA 812 X PA 950
	5.19 **
	3.72 **
	7.28 **
	-6.95 **
	-10.29 **
	-12.58 **
	4.80
	4.35
	2.56

	15
	PA 812 X PA 955
	-6.20 **
	-6.82 **
	-2.34 **
	5.24 **
	1.80
	-0.80
	-6.03 *
	-7.63 **
	-6.84 *

	16
	PA 812 X PA 960
	-5.95 **
	-6.27 **
	-5.49 **
	6.67 **
	5.04 **
	-7.01 **
	6.73 *
	0.00
	1.71

	19
	JLA 505 X AKA 08
	0.34
	0.14
	0.69
	-3.34 **
	-5.81 **
	-14.81 **
	-1.71
	-3.36
	-1.71

	21
	JLA 505 X PA 955
	9.62 **
	9.40 **
	10.30 **
	-5.42 **
	-6.50 **
	-15.29 **
	12.22 **
	5.98 *
	5.98 *

	22
	JLA 505 Х PA 960
	11.91 **
	10.71 **
	13.60 **
	-0.78
	-2.70 *
	-8.28 **
	-4.68
	-5.08
	-4.27

	26
	ΑΚΑ 2016-3 X PA 950
	20.67 **
	18.53 **
	19.51 **
	-0.99
	-1.25
	-12.10 **
	6.31 *
	0.00
	0.85

	27
	ΑΚΑ 2016-3 Χ ΡA 955
	5.70 **
	2.95 **
	5.63 **
	3.91 **
	1.01
	-4.78 **
	-11.02 **
	-11.02 **
	-10.26 **

	28
	ΑΚΑ 2016-3 X PA 960
	6.22 **
	1.81 *
	7.97 **
	2.99 **
	-1.47
	-3.98 **
	-3.93
	-6.78 *
	-5.98 *

	30
	ΑΚΑ 2016-3 X PA 785
	4.42 **
	0.66
	5.49 **
	11.05 **
	9.79 **
	0.00
	-12.71 **
	-12.71 **
	-11.97 **

	
	S.E.+
	0.23
	0.27
	0.27
	0.31
	0.35
	0.35
	0.13
	0.15
	0.15


*, ** significant at 5% and 1% levels, respectively 
       




                                                                                   Table 2 Continued

Table 2 Estimates of heterosis in percentage over mid parent (M.P.), better parent (B.P.) and standard check (PA 812) for various characters

	Sr. 

No.
	Hybrids
	Fibre strength
	Uniformity Ratio
	Seed cotton yield/plant

	
	
	M.P.
(%)
	B.P.
(%)
	S. H. (%)
(PA 812)
	M.P.
(%)
	B.P.
(%)
	S. H. (%)
(PA 812)
	M.P.
(%)
	B.P.
(%)
	S. H. (%)
(PA 812)

	1
	PA 08 X AKA 08
	-5.72 **
	-7.64 **
	-0.37
	-1.49
	-1.79
	-1.20
	36.32 **
	21.86 **
	10.56

	2
	PA 08 X PA 950
	-1.23
	-2.09
	3.11 *
	-1.50
	-2.38 *
	-1.80
	54.79 **
	38.36 **
	25.53 **

	3
	PA 08 X PA 955
	-7.07 **
	-11.40 **
	1.10
	2.10 *
	1.19
	1.80
	49.80 **
	24.93 **
	33.67 **

	4
	PA08 X PA 960
	-1.23
	-1.75
	2.75 *
	-0.30
	-1.79
	-1.20
	-4.86
	-21.68 **
	-13.41 *

	5
	PA 08 ΧΡΑ 961
	-7.68 **
	-8.50 **
	-5.31 **
	-2.10 *
	-2.98 **
	-2.40 *
	17.10 **
	-6.94
	12.84 *

	14
	PA 812 X PA 950
	-8.63 **
	-11.03 **
	-6.96 **
	1.81 *
	0.00
	1.20
	-8.32
	-15.54 **
	10.84

	15
	PA 812 X PA 955
	7.85 **
	6.49 **
	8.24 **
	0.00
	-1.18
	0.00
	-37.40 **
	-39.78 **
	-20.97 **

	16
	PA 812 X PA 960
	0.35
	-3.06 *
	4.58 **
	-1.81 *
	-2.40 *
	-2.40 *
	-15.04 **
	-20.71 **
	-16.98 **

	19
	JLA 505 X AKA 08
	-5.18 **
	-7.01 **
	-2.75 *
	-1.22
	-1.82
	-2.99 **
	-12.92 **
	-15.23 **
	-6.28

	21
	JLA 505 X PA 955
	-11.74 **
	-13.24 **
	-6.41 **
	1.49
	1.19
	1.80
	16.00 **
	-0.23
	25.68 **

	22
	JLA 505 Х PA 960
	-6.12 **
	-6.61 **
	-1.65
	-2.70 **
	-3.57 **
	-2.99 **
	18.10 **
	1.59
	27.96 **

	26
	ΑΚΑ 2016-3 X PA 950
	-1.85
	-2.67 *
	6.78 **
	1.80 *
	1.80
	1.80
	64.85 **
	54.87 **
	40.51 **

	27
	ΑΚΑ 2016-3 Χ ΡA 955
	-2.04
	-4.01 **
	5.31 **
	2.41 **
	1.80
	1.80
	49.46 **
	40.41 **
	27.39 **

	28
	ΑΚΑ 2016-3 X PA 960
	-5.24 **
	-7.06 **
	6.04 **
	1.81 *
	1.20
	1.20
	42.09 **
	24.00 **
	32.67 **

	30
	ΑΚΑ 2016-3 X PA 785
	9.01 **
	5.01 **
	15.20 **
	2.41 **
	1.80
	1.80
	34.99 **
	11.88 *
	35.66 **

	
	S.E.+
	0.30
	0.34
	0.34
	0.69
	0.80
	0.80
	1.74
	2.01
	2.01


*, ** significant at 5% and 1% levels, respectively 
                                                                                 


