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Abstract 

Cotton Leaf Curl Virus (CLCuV) is serious danger in excellent cotton cultivation in Pakistan. 

Due to the lack of CLCuV tolerance in upland cotton, the most economical and lasting approach 

to grab this serious matter is to introgress resistance in upland cotton from wild species. Desi 

Cotton (Gossypium arboreum L.) has resistance against CLCuV. An upland cotton cultivar 

MNH-1050 (Bt.) has been evolved by interspecific hybridization for CLCuV tolerance at 

Cotton Research Institute (CRI), Multan, Pakistan. It was developed through introgression 

[BC5F6 (Gossypium hirsutum L. × Gossypium arboreum L.) × MNH-886] × MNH-988 during 

2008-2009 at CRI Multan. To manage boll shedding, a combination of gibberellic acid (50 

mg/l) and naphthalene acetic (100 mg/l) acid was applied. The variety consistently 

outperformed than the standard varieties in National Coordinated Varietal Trial (NCVT) 

Punjab during two consecutive years 2020 and 2021. It produced 8.85 % and 29.7 % higher 

yield than standard varieties CIM-602 and CYTO-124 respectively in NCVT during 2019-

2020. It proved as the more tolerant strain against CLCuV, with 62% and 65% lesser CLCuV 

incidence than that of standard variety IUB-13 in Preliminary Yield Trial (PYT) and Advance 

Yield Trial (AYT) during 2018-2019 at CRI Multan. It had relatively lesser attack of Jassid, 

pink boll worm and complete resistance against other boll worms i.e., army worm, spotted boll 

worm, american boll worm. MNH-1050 was approved as single gene Bt. cotton variety with 

CLCuV tolerance, heat tolerant, early maturity, low input efficient, specific pest resistance, 

high yield potential and most adapted for wheat-cotton cropping rotation. It has fluffy opening 

with ease in picking, high Ginning Out Turn GOT% (40.5%) with refine fiber characters i.e., 

staple length (28.35 mm), good fiber fineness (4.58 µg/inch) and fiber strength (29.11 g/tex). 

It fulfills various purposes of industry. It is most suitable for cultivation on marginal land and 

water deficient areas. 

Key words: Upland Cotton (Gossypium hirsutum L.), Desi Cotton (Gossypium arboreum L.), 

Interspecific Hybridization, Cotton Leaf Curl Virus (CLCuV), National Coordinated Varietal 

Trial (NCVT). 
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Introduction 

Upland Cotton (G. hirsutum L.) is a 

principal fiber crop across the world 

playing a remarkable role in reducing 

unemployment pressure, stabilizing 

national and international economy and 

providing a huge source of raw material to 

textile industry [1]. Cotton production 

significantly fell by 41% to stand at 4.91 

million bales compared to 8.33 million 

bales previous year due to CLCuV, scarcity 

of water, rise in temperature, insect pest 

attack, especially Pink bollworm, Whitefly 

and Thrips [2]. Bollworms of Cotton are 

seriously destructing crop requiring 

massive use of chemical pesticide that is 

imposing severe danger to soil and water 

health, wellbeing of human, hygenic 

foodstuffs, marine life and biological 

control agents in nearly all cotton 

producing areas of the globe [3, 4]. Bt. 

cotton has been genetically engineered to 

contain genes of soil bacterium Bacillus 

thuringiensis (Bt.) to produce immunity in 

plants against  specific insect pests i.e., 

cotton bollworms. Adoption of this 

technology presents to less application of 

chemical pesticide, less crop destruction, 

ultimately elevated yields of cotton and 

entailing health and environmental benefits 

[5]. 

As far as global warming is concerned, the 

frequency and severity of heat waves is 

increasing in Pakistan's major cotton-

growing regions posing a serious natural 

disaster that influence cotton production. In 

Pakistan, the average temperature within 

cotton region prevails 37/25°C that is 

higher than in other cotton producing areas 

of the globe [6]. The temperature persists 

high 40-50°C during earlier growth periods 

of cotton from May-June, reducing cotton 

seedling growth, delayed development or 

even death and increased sowing costs to 

some extent [7]. The cotton crop is sensitive 

to heat stress during all the developmental 

stages but specifically sensitive to 

reproductive stage. High temperature 

results in shedding of flowers at the 

flowering stage and reduces boll weight and 

ultimately yield [6]. Heat stress adversely 

affects the morphological, physiological 

metabolism, quality and ultimately yield of 

cotton. High Temperature increases the 

active oxygen content in cotton seedling 

leaves, activating antioxidant metabolism 

and increasing its related enzyme activity 

i.e., ascorbate peroxidase (POD), 

superoxide dismutase (SOD), catalase 

(CAT), ascorbate peroxidase (APX) and 

glutathione reductase (GR) [7]. These 

antioxidants detoxify the reactive oxygen 

species (ROS) in cotton leaves to prevent 

cellular damage [8]. High Temperature also 

negatively affects the phenotypic indexes 

of cotton roots at the seedling stage [9]. 

Therefore, sustainable approach to manage 

heat stress is the development of heat 

tolerant and early maturing cotton cultivars 

for high quality and yield under heat stress 

[10]. 

Among other biotic and abiotic factors, 

CLCuV is the main threat affecting the 

production of cotton for decades. White fly 

(Bemisia tabici) is the vector for CLCuV 

disease that is directly injected by white fly. 

Yield losses due to CLCuV ranges from 

10% to 80%. Infection of CLCuV 

remarkably alters cotton plant 

morphological characters including 

reduction in plant height, bolls count per 

plant, boll weight, fiber length, strength, 

and elongation, impacting generally quality 
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of fiber and ultimately market price [11]. 

Cotton is backbone of Pakistan’s economy, 

but due to CLCuV its production is lesser 

than other countries in the world [11]. 

Cotton Research Institute, Multan, located 

in the cotton belt of Pakistan, has been 

played an important role in cotton 

production of Punjab. It owes the credit of 

developing quality cotton, high yielding, 

high ginning out-turn and long staple 

varieties like MNH- 93, MNH-129, S-12, 

S-14, MNH-147, MNH-329, CRSM-38, 

MNH-786 and MNH-886 (Bt.), which 

showed worth performance in the farmer’s 

field. Although all the available approved 

cultivars have tolerance against CLCuV, 

nevertheless, the ultimate strategy is to 

introgress immunity against CLCuV from 

wild species i.e., G. arboreum L.to G. 

hirsutum L. [12]. 

Numerous researchers performed 

interspecific hybridization and transferred 

immune genes for favorable characters 

from wild diploid species into tetraploid 

upland cotton e.g., CLCuV tolerant CIM-

608 variety was evolved from interspecific 

hybridization of 2(G. hirsutum L. × G. 

anomalum L.) × 3G. hirsutum [13]. 

Immune genes for cotton rust spreaded by 

Puccinia cacabata were transfered from G. 

anomalum L. and G. arboreum L. into G. 

hirsutum L. by interspecific hybridization. 

Polyploidy was induced followed by back 

crossing and continuous screening for 

immunity [14]. It is valuable to merge the 

genes for CLCuV, diseases and drought 

resistance between G. hirsutum L. and G. 

arboreum L. [15]. Interspecific 

hybridization between G. hirsutum L. and 

G. arboreum L. was promisingly obtained 

[16]. In the same way, immune gene B6 

from ‘A’ genome of G. arboreum L. for 

bacterial blight spreaded by Xanthomonas 

malvacearum was transferred into G. 

barbadense L [17 - 18]. Similarly, strategy 

of transgressive segregation was used to 

develop a resistant commercial variety 

‘Auburn 56’against Root knot nematode 

(Meloidogyne incognita) in U.S. Immunity 

against Rotylenchulus reniformis was 

transfered into the tetraploid 2(AD1) and a 

tetraploid triple specie hybrid was obtained 

by crossing a resistant diploid A2-genome 

G. arboreum L. accession (A2-190) with a 

hexaploid 2[(AD1) D4] bridging line (G 

371), [19]. 

The objective of this research was to 

transfer tolerance against CLCuV and heat 

from Desi cotton (G. arboreum L. 2n=26) 

into cultivated upland Bt. cotton (G. 

hirsutum L. 2n = 52) genotypes following 

conventional breeding techniques. 

Materials and Methods 

G. arboreum is also known as desi cotton 

and is a diploid (2n=26) (A genome) 

species of cotton that exhibits natural 

resistance to heat, CLCuV and related 

diseases. Whereas G. hirsutum L. is known 

as upland cotton, a tetraploid (2n=52) (AD 

genome) species of cotton and is 

susceptible to CLCuV and other abiotic 

stresses. To transfer immunity against 

CLCuV from diploid specie into G. 

hirsutum background, G. hirsutum L. as a 

female (recipient) parent was crossed with 

G. arboreum as a male (donor) parent. 

Process for evolving immune material 

against CLCuV is as under: 

A cross between G. hirsutum L. (2n=52) 

(AD)1 and G. arboreum L. (2n=26) A2 was 

attempted. Seedling dip (embryo rescue 

technique) method was adopted to induce 

chromosome doubling by treating the 

resultant triploid hybrid with 0.5% aqueous 

solution of colchicine for 72 hours. To get 

a stable tetraploid, the resultant hexaploid 

was then crossed with G. hirsutum to 

produce a pentaploid that was back crossed 

four times with G. hirsutum L. (2n=52) 

(AD)1. 

Virus tolerance against CLCuV was 

examined in green house through petiole 

grafting method of the synthesized product 
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with virus infected petioles of CIM-496 (A 

higly CLCuV susceptible line). Later on the 

selected tolerant plants were shifted to field 

for assessment of their tolerance against 

CLCuV under field conditions. Plant 

expression against CLCuV was recorded in 

the greenhouse as well as under field 

conditions. 

The selected tolerant plants against CLCuV 

were subjected to further selection by 

progeny to row trials. Consequently, 

numerous strains were evolved possessing 

good CLCuV and heat tolerance. 

Parentage/Pedigree 

The first approved and novel CLCuV-

tolerant and Bt. cotton cultivar MNH-1050 

at CRI Multan was developed by 

interspecific hybridization method i.e., BC5 

F6 (G. hirsutum L. × G. arboreum L.) × 

MNH-886 × MNH-988 in 2008-2009 at 

CRI Multan . By continuous effort it has 

been derived and its yield and other 

parameters are improved through back 

cross, pedigree and gene pyrimiding 

technique of breeding using diversified 

parents possessing contrasting genetic 

make up for CLCuV, heat, high yield and 

good quality characters. The elite strain was 

tested in bulk during 2017-2018 and further 

evaluated for yield comparison and 

adaptability in PYT, AYT and NCVT trials. 

Table 1 describes the chronological 

development of the interspecific variety 

MNH-1050 (Bt.). 

Parent age: [BC5 F6 (G .hirsutum L. × G 

.arboreum L.) × MNH-886] × MNH-988. 

Table 1: Chronological development of MNH-1050 (Bt.). 

Year Pedigree Generation Remarks 

 
[BC5 F6 (VH-148 

× 15 mollsoni ) × 

MNH-886] × 

MNH-988 

Cross attempted Field Experiment 

2008-2009 
VH-148 × 15 

mollisoni 
F1 

Field experiment 

(Normal sowing) 

2009-2010 F1 × MNH-886 BC1 

Single plant selection on the basis of CLCuV 

tolerance, early maturity  and superior yield and 

fiber quality  

2010-2011 BC1 × MNH-886 BC2 

Single plant selection on the basis of  CLCuV 

tolerance, early maturity and superior yield and 

fiber quality 

2011-2012 BC2 × MNH-886 BC3 

Single plant selection on the basis of  CLCuV 

tolerance, early maturity and superior yield and 

fiber quality 

2012-2013 BC3 × MNH-886 BC4 

Families’ selection on the basis of  CLCuV 

tolerance, early maturity and superior yield and 

fiber quality 

2013-2014 BC4 × MNH-988 BC5F6 

Families’ selection on the basis of CLCuV 

tolerance, early maturity and superior yield and 

fiber quality 

2014-2015 BC5F6 BC5F7 

Bulk testing and single plant, selection from bulk 

on the basis of CLCuV tolerance, early maturity 

and superior yield and fiber quality 
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Year Pedigree Generation Remarks 

2015-2016 BC5F7 BC5F8 

Bulk testing and single plant selection from bulk 

on the basis of CLCuV tolerance, early maturity 

and superior yield and fiber quality 

2016-2017 BC5F8 BC5F9 

Superior single plants selection from bulk on the 

basis of CLCuV tolerance, early maturity and 

superior yield and fiber quality 

2017-2018 CRI-150 

 Preliminary Yield Trials (PYT) 

 Advanced Yield Trials (AYT) 

 NBT (National Bio softy trails) 

 Agronomic trials (sowing date, spacing, fertilizer trials) 

2018-2019 CRI-150 

 Preliminary Yield Trials (PYT) 

 Advanced Yield Trials (AYT) 

 NBT (National Bio softy trails) 

 Agronomic trials (sowing date, spacing, fertilizer trials) 

2019-2020 MNH-1050 

 Provincial Coordinated Cotton Trial (PCCT). 

 National Coordinated Varietal Trial (NCVT) 

 DUS test 

2020-2021 MNH-1050 

 Provincial Coordinated Cotton Trial (PCCT) 

 National Coordinated Varietal Trial (NCVT) 

 DUS test 

 1.25 Acres block at PSC Khanewal for (spot 

examination). 

Results 

Yield performance trials 

For yield potential evaluation, MNH-1050 

was screened with commercial variety 

MNH-886 during 2017-2018 and 2018-

2019 at Cotton Research Institute, Multan 

under yield performance trials. MNH-1050 

produced outstandingly more yield 3624 

and 4025 kgha-1 in PYT-3 and in AYT-4 

more yield 3855 and 3640 during 2017-

2018 and 2018-2019 respectively than 

standard as shown in Table 2. 

National coordinated varietal trials 

(NCVT) 

NCVT 2019-2020 

For yield potential evaluation, MNH-1050 

was assessed at 7 distinct locations in 

Punjab under National Coordinated 

Varietal Trials during 2019-2020 and 2020-

2021. It gave 8.85 % and 29.7 % higher 

yield than that of check varieties CIM-602 

and CYTO-124, respectively, during 2019-

20  written in Table 3. Seed cotton yield 

(1408 kgha-1) of MNH-1050 was 1.95 % 

greater than that of 1381 kgha-1 of check 

CIM-602 during 2020-21, as provided in 

Table 4. 

Table 2: Yield (kgha-1) performance of 

MNH-1050 in preliminary yield trials 

(PYT) and advance yield trials (AYT) at 

CRI Multan during 2018 and 2019. 

Trial Variety 
2017-

2018 

2018-

2019 

PYT-3 

MNH-

1050 
3624 4025 

MNH-

886 
2840 2245 

AYT-4 

MNH-

1050 
3855 3640 

MNH-

886 
2145 2249 
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Table 3: Comparative yield (kgha-1) performance of MNH-1050 with check CIM-602 and 

CYTO-124 in NCVT during 2019-2020. 

 

Institute/Station 

Variety Increase/ 

Decrease 

(%) 

CYTO-124 

(Check-2) 

Increase/ 

Decrease (%) 
MNH-

1050 

CIM-602 

(Check-1) 

CCRI Multan 1526 1682 -9.27 1541 -0.97 

Neelum seeds Mul. 2487 2410 3.91 1736 43.26 

CRS Bahawalpur 1277 1162 9.89 990 28.89 

CRS Sahiwal 2305 3024 -23.77 1965 17.30 

CRS Khanpur 2338 849 175.38 1427 63.84 

CRS Vehari 649 751 -13.6 188 245.2 

NIBGE Fsd. 2176 1751 24.27 1914 13.69 

Punjab (Avg.) 1808 1661 8.85 1394 29.7 

Table 4: Comparative yield (kg ha-1) performance of MNH-1050 with check CIM-602 in 

NCVT during 2020-2021. 

Institute/Station 
Variety Increase/ 

Decrease (%) MNH-1050 CIM-602 (Check) 

CCRI Multan 505 859 -41.2 

CRI Multan 419 622 -32.6 

CRS Bahawalpur 1790 1181 51.57 

CRS Sahiwal 943 1010 -6.63 

CRS Khanpur 2256 2574 -12.35 

CRS Vehari 1815 1292 40.48 

NIAB Fsd. 2129 2129 0.0 

Punjab (Avg.) 1408 1381 1.95 

 

The candidate cotton variety MNH-1050 

occupied 67th position among 99 different 

varieties (Annexure 2, 3 and 4). It also 

occupied 22nd and 16th positions out of 27 

varieties in its respective NCVT set-D and 

set-C, respectively, during 2019 and 2020, 

as attached in Annexure 2 and 3. 

Bt. protein testing 

Bt. protein of MNH-1050 was tested 

against CIM-602 in four labs, which are 

ABRI (FSD), CEMB (LHR), NIGAB 

(ISBD) and NIBGE (FSD). The Bt. protein 

concentration of MNH-1050 ranged from 

1.72-2.252 µg/gram of fresh weight of leaf, 

compared to that of CIM-602, ranging from 

1.08-2.465 µgm/gm values provided in 

Table 5 and Annexure 5.

Table 5: Bt. Protein quantification in leaf of MNH-1050 through ELISA after 80 days of 

sowing µgm/gm of fresh weight. 

Character 

MNH-1050 CIM-602 

ABRI Fsd., 

NIGAB Isbd., 

NIBGE Fsd. 

(Δ of 3 Labs) 

CEMB Avg. 

ABRI Fsd., 

NIGAB Isbd., 

NIBGE Fsd. 

(Δ of 3 Labs) 

CEMB Avg. 

Event MON-531 MON-531 - MON-531 MON-531 - 

Gene Cry1Ac Cry1Ac - Cry1Ac Cry1Ac - 

Purity (%) 100 100 100 100 100 100 

Protein concentration 

(µgm/gm) 
1.72 2.252 1.986 1.08 2.465 1.77 
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CLCuV infestation 

We compared CLCuV infestation on 

MNH-1050 with IUB-13 (check) in PYT 

and AYT at CRI Multan during 2018 and 

2019. MNH-1050 had 62% and 65% lower 

CLCuV incidence than that of IUB-13 in 

PYTs and AYTs during 2017-2018 and 

2018-2019, respectively expressed in 

Table 6. 

Table 6: Comparison of CLCuV 

infestation on MNH-1050 with IUB-13 

(check) in preliminary yield trials (PYT) 

and advance yield trials (AYT) at CRI 

Multan during 2018 and 2019. 

Year 
Trials/ 

Location 

CLCuV (%) 

Inc. 

/Dec. 

(%) 

MNH-

1050 

IUB-

13 

Over 

Check 

2017-

2018 
PYT-3 15 40 62 

2018-

2019 
AYT-4 12 35 65 

Spot examination report of MNH-1050, 

23. 10. 2020 

The line is very good, highly tolerant to 

CLCuV and drought-tolerant, medium to 

early maturing, with a bigger boll size than 

normal and normal leaf shape, medium 

compact fruiting, good bearing, very good 

and fluffy opening, has uniform maturity 

and creamy pollen. Plant shape is semi 

spreading semi compact moderately 

resistant against sucking insect pest complex 

and spotted bollworm of cotton. 

Fiber quality characteristics 

MNH-1050 possesses a harmonious 

combination of fiber traits, i.e., GOT = 

40.5%, staple length = 28.35 mm, fiber 

fineness = 4.58 µgm/inch and fiber strength 

= 29.11 gm/tex (Annexure 6). 

Morphological characters 

MNH-1050 was evaluated for 

morphological characters during two 

consecutive years in NCVT. The observed 

characters include plant height (140-200 

cm), monopodial branches per plant (1-4), 

sympodia branches per plant (38-45), bolls 

per plant (60-70) and boll weight (4.0-4.5 

gm) Annexure 1. . 

Entomological studies 

Entomological studies on MNH-1050 were 

conducted at Cotton Research Institute, 

Multan to assess its tolerance level against 

sucking pests (Jassid, whitefly, thrips), red 

cotton bug (RCB), dusky cotton bug (DCB) 

and bollworms (ABW, SBW and PBW) 

attack as compared to commercial varieties 

MNH-1027, 1035, 1045 and IUB-13 during 

2017-18 and 2018-19. The new variety 

MNH-1050 had relatively lesser attack of 

Jassid and complete resistance against boll 

worms (ABW, SBW, American BW) 

except Pink boll worm whose attack is little 

more as compare to others  (Table 7 and 8). 

Table 7: Comparative response of MNH-1050 against sucking and bollworm infestation at CRI 

Multan 2017-2018. 
Sr. 

No. 
Variety 

Yield 

(kg/ha) 

PH 

(cm) 

CLCuV 

(%) 

White 

Fly 
Jassid Thrips AW SBW 

American 

BW 

PBW 

(%) 

1 MNH-1027 2538 115 23 7.6 1.35 8.5 0 0 0 19 

2 MNH-1035 2940 165 20 9.8 1.80 8.9 0 0 0 21 

3 MNH-1045 2801 185 15 5.5 1.70 7.5 0 0 0 7 

4 MNH-1050 2650 190 20 9.4 1.20 7.6 0 0 0 25 

5 IUB-13 2390 152 30 13.2 1.2 7.5 0 0 0 35 
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Table 8: Comparative response of MNH-1050 against sucking and bollworm infestation at CRI 

Multan 2018-2019. 

Sr. No. Variety 
Yield 

(kg/ha) 

PH 

(cm) 

CLCuV 

(%) 

White 

Fly 
Jassid 

Thrip

s 

A

W 
SBW 

American 

BW 

PBW 

(%) 

1 MNH-1027 2938 120 16 9.05 1.35 7.4 0 0 0 23 

2 MNH-1035 3194 175 18 10.51 1.50 6.4 0 0 0 25 

3 MNH-1045 3301 185 20 6.07 1.41 6.0 0 0 0 10 

4 MNH-1050 2850 192 22 13.04 1.24 6.1 0 0 0 27 

5 IUB-13 2790 152 28 16.21 1.46 5.8 0 0 0 40 

Agronomic studies 

Plant spacing trial 

During 2017-2018 and 2018-2019 MNH-

1050 and IUB-13 were screened at different 

plant distances to determine distance 

response of MNH-1050 at CRI Multan. 

MNH-1050 observed higher seed cotton 

yield of 2521, 2535 kg ha-1 when planted on 

18 and 12 inches plant to plant distance 

during 2018-2019 and 2019-2020 

respectively shown in Table 10. 

Fertilizer studies 

During 2017-2018 and 2018-2019 MNH-

1050 and IUB-13 were screened at different 

rates of fertilizer application to determine 

fertilizer response of MNH-1050 at CRI, 

Multan. MNH-1050 observed higher seed 

cotton yield 2175 and 2643 kg ha-1 with the 

use of 114 kg hai-1 of fertilizer during 2018-

2019 and 2019-2020 respectively in Table 

9.  

Sowing date trial 

During 2017-2018 and 2018-2019 MNH-

1050 and IUB-13 were screened at different 

sowing dates with 15 days’ interval from 1st 

April to 16th June to see the effect of time 

of sowing on productivity of advanced 

genotypes. MNH-1050 observed higher 

seed cotton yield of 4126, 3022 kg ha-1 

when planted on 16th April during 2018-

2019 and 2019-2020 respectively in Table 

11. 

Table 9: Field trial to determine fertilizer response of MNH-1050 conducted at CRI Multan. 

Sr. No. 

 Yield (kgha-1) 

N 

(kg/ha) 

P 

(kg/ha) 

K 

(kg/ha) 

MNH-1050 IUB-13 

2017-2018 2018-2019 2017-2018 2018-2019 

1 114 0 0 1832 2389 992 1943 

2 114 57 0 2175 2643 1088 1699 

3 198 57 94 1859 2482 1148 2161 

4 250 57 94 1566 2576 1195 1810 

5 306 57 94 1698 2599 1291 1591 

Mean 1826 2537 1142 1840 

Table 10: Plant spacing trial to determine distance response of MNH-1050 conducted at CRI 

Multan. 

Sr. No. Spacing 

Yield (kg ha-1) 

MNH-1050 IUB-13 

2017-2018 2018-2019 2017-2018 2018-2019 

1 9" 2081 2353 1626 2029 

2 12" 1937 2535 1530 1997 

3 15" 2420 1984 1686 1918 

4 18" 2521 1838 1489 1820 

Mean 2239 2177 1582 1941 
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Table 11: Sowing date trial to determine response of MNH-1050 conducted at CRI Multan. 

Sr.No. Sowing Dates 

Yield (kg ha-1) 

MNH-1050 IUB-13 

2017-2018 2018-2019 2017-2018 2018-2019 

1 01-April 3336 2884 2931 2548 

2 16-April 4126 3022 2225 2459 

3 01-May 3157 2523 1465 1366 

4 16-May 1471 1161 750 630 

5 01-June 968 685 426 396 

6 16-June 538 360 412 367 

Mean 2266 1772 1368 1261 

 

Discussion 

MNH-1050 was approved as interspecific, 

Bt., CLCuV tolerant, heat tolerant, early 

maturing and low input efficient variety 

with dynamic yield potential on the basis of 

overall performance of yield trials, NCVT 

and technology tests from well-known bio-

labs. MNH-1050 expressed tolerance for 

sucking pests and has improved fiber traits 

with favorable GOT percentage. Research 

connected to production technology for 

MNH-1050 investigated that different 

levels of planting distances, fertilizers and 

cultural practices were adopted to 

synchronize the maximum yield potential 

of variety and its feedback to inputs is 

specific to adaptability. Cotton Research 

Institute, Multan is acknowledged to 

present various auspicious varieties i.e., 

MNH- 93, MNH-129, S-12, S-14, MNH-

147, MNH-329, CRSM-38, MNH-786 and 

MNH-886 (Bt.), which showed worth 

performance in the farmer’s field.  

G. hirsutum L. has narrow genetic diversity 

and deficient in resistance against CLCuV 

whereas its wild diploid species possesses 

capability for resistance against various 

calamities i.e., insect, pests, diseases and 

numerous abiotic stresses. Therefore, there 

is urgent necessity for utilization of this 

source for evolving tolerance against 

CLCuV in cultivated tetraploid species 

[12]. The main cause restricts the success of 

interspecific hybridization in cotton is 

deficit in retaining crossed bolls. 

Tremendous efforts had made to achieve 

hybrids in results of interspecific 

hybridization for decades [20], however it 

was realized that it is futile to achieve 

hybrids under in situ conditions owing to 

numerous incompatibility elements e.g., 

hybrid unviability, hybrid breakdown and 

self-incompatibility hurdles [11]. Results 

revealed that ovule growth was 

unsuccessful between the cross G. hirsutum 

L. × G. arboreum L. on account of 

deranged effect of hybrid embryos on 

endosperm growth, whereas anomalous 

mitosis in endosperm nuclei and 

inappropriate embryo differentiation were 

the key reason in reciprocal cross [21 - 22]. 

Similarly, in upland cotton accessions, 

indirect effect of embryo on endosperm was 

noticed as compared to desi cotton [23]. In 

this study, interspecific hybridization of 

cotton was facilitated with use of 

exogenous hormone following pollination. 

The plant hormones accelerate growth of 

pollen tube [24]. The exogenous hormone 

application solely can control specific 

crossing hurdles within Gossypium [25 - 

26]. In this study the Gibberellic acid was 

applied as growth regulator to attain 

interspecific hybrids between G. hirsutum 

L. and G. arboreum L. species of cotton 

[27]. Although, countless introgressed 

hybrids were evolved through ovule and 

embryo culture in Gossypium [28, 29, 20, 

30, 31, 32], nevertheless traditional 

breeding techniques were discovered to be 

better to further propagate such 

introgressed material [33]. 

The introgressed, evolved Bt. variety 
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MNH-1050 has a massive capability to 

defeat the CLCuV disease. This developed 

hybrid from G. hirsutum L. and G. 

arborium L. expressed strong tolerance 

against CLCuV disclosing that biotic stress 

like disease can be introgressed in G. 

hirsutum L. from G. arborium L. using 

backcrossing, gibberellic acid and 

naphthalene acetic acid. It is also explored 

that the auto tetraploids can be utilized to 

transfer desirable traits in G. hirsutum L. 

from G. arborium L. and more sustainable 

tolerance against CLCuV can be developed 

in the accessible cotton germplasm through 

conventional breeding techniques. 

Conclusion 

Cotton Leaf Curl Virus is major threat for 

cotton crop. Due to lack of CLCuV tolerant 

genotypes in upland cotton, the sole 

solution is to introgress this tolerance in 

upland cotton from its wild relatives. A 

highly promising Bt. variety MNH-1050 of 

Cotton Research Institute CRI, Multan has 

been developed by introgression between 

G. hirsutum L and G. arborium L. It is 

tolerant to CLCuV disease and early 

maturing possesses higher degree of heat 

tolerance. Its harmonious combinations of 

fiber traits under low input will stabilize 

and increase cotton production and boost up 

the economy of the country. 
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Annexure 1 

Results of NCVT Trial 2019-2020 in Punjab, Khyber P K, Sindh and Balochistan (Seed-

Cotton yield kg/ha). 
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Annexure 2 

Results of NCVT Trial 2020-2021 in Punjab, Khyber P K, Sindh and Balochistan. 

(Seed-Cotton yield kg/ha).
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Annexure 3 

Yield performance of the candidate variety MNH-1050 at PSC, Khanewal During 2020. 
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Annexure 4 

NCVT Bt test results from reference labs during 2020.
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Annexure 5 

Spot examination of Bt and non Bt cotton candidate lines during 2020 at PSCF Khanewal.
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