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Abstract 

A filed experiment on “Morpho-agronomic and qualitative performance of various FCV tobacco 

exotic hybrids” was conducted at the Tobacco Research Station Khan Garhi Mardan during the 

year of 2014-2015. The experiment was designed in randomized complete block design with 

three replications. Ten (10) FCV tobacco hybrids (PVH-2310, PVH-2275, PVH-2233, PVH-

2261, CSC-4302, CSC-444, CSC-447, CSC-4703, SPT-G-28 and K-399) were sown. The 

parameters studied were plant height (cm), number of leaves plant-1, leaf Area (cm²), no. of green 

leaves kg-1, no. of cured leaves kg-1, cured leaf yield (kg ha-1), reducing sugar content (%) and 

nicotine content (%). The studied tobacco hybrids exhibited highly significant differences for all 

the parameters recorded. The hybrid PVH-2310 performed best among the studied hybrids and 

comparatively provided the maximum values for plant height (131.8 cm), no. of leaves plant-1 

(27), leaf area (894.5 cm2), cured leaf yield (3332 kg ha-1) reducing sugar content (19.2 %) and 

lower nicotine content (2.81 %), also heavier leaves with more mass were obtained for this 

hybrid and therefore provided the least no. of green leaves kg-1 (22.7) and no. of cured leaves kg-

1 (163.7). Hence it is concluded and suggested from this experiment that the FCV tobacco hybrid 

PVH-2310 performed better as compared to other hybrids in agro-climatic condition of Mardan. 
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Introduction   

Evolution of high yielding tobacco varieties 

and improvement in leaf quality will fetch 

towards increase income to the growers and 

enhance exports of tobacco and its products. 

Our farmers are getting low yield and poor 

quality of tobacco in comparison with other 

countries of the world. One of the main 
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reasons is lack of appropriate tobacco 

varieties which needs to be addressed and it 

will significantly increase production per 

unit area [1]. The major tobacco producing 

areas of Khyber Pukhtunkhwa are Swabi, 

Mardan, Hazara, Buner and Malakand 

Agency [2]. Our farmers are getting poor 

yield of tobacco than advanced countries of 

the world. One of the prevailing constraints 

is the lack of appropriate tobacco varieties, 

which needs to be addressed appropriately 

for getting high production per unit area [3]. 

Tobacco is one of the few plants entering 

into the world trade entirely on leaf basis 

and most commonly grown commercial 

non-food plant in the world [4]. Leaf is the 

major economic part of the crop, harvested 

for processing of cigarette industry. 

The yield of tobacco can be increased by 

different ways. The most simple and straight 

options is “appropriate hybrid” which can 

increase yield and also has a major effect on 

quality as genetic materials of a cultivar play 

a vital role in yield and quality of a crop. 

Those verities should be cultivated which 

gives high yield with respect to regional 

agro-meteorological conditions.[5] 

Investigated that many of the researchers has 

given reports about variations in the genetic 

constitution of tobacco genotypes which are 

responsible for their different quantitative 

and qualitative performance. [6] Observed in 

his experiment that selection of a suitable 

hybrid is a key to have improved yield and 

quality of FCV tobacco. For addressing the 

said problem a varietal trial was performed 

to study the performance of different 

tobacco (FCV) hybrids in order to 

investigate the morpho-agronomic and 

quality traits of different FCV tobacco 

hybrids and to identify the most suitable 

hybrid for the agro-ecological conditions of 

Mardan (Pakistan). 

 

 

 

Meterials and methods 

Experimental site 

Tobacco research station is located in the 

south west of the district Mardan (Pakistan) 

at 34°12'0N 72°1'60E and an altitude of 283 

meters (928 ft), with the elevation 314 

meters. 

Experimental design 

The experiment was laid out in RCB design 

having ten (10) tobacco genotypes replicated 

three times at the Tobacco Research Station, 

Khan Garhi, Mardan during 2014-15.  

Nursery management 

Nursery was raised on 20th December 2014. 

Seed rate of 4-5gm ha-1 was used. Bed size 

was kept 10 m long and 1 m wide. Thinning 

was done 4 times from 15 to 20 January. 

Ten different tobacco hybrids CSC-4302, 

CSC 447, CSC 4703, CSC-444, Spt-G-28, 

K-399, PVH-2310, PVH-2275, PVH-2261, 

PVH2233, were sown. 

Field preparation 

Before transplantation land preparation was 

done using cultivator and rotavator. Good 

and viable seedlings were transplanted at 

that same day in the field and irrigation was 

applied to establish good root system. 

Transplantation 

Transplantation was done on 18th March 

2015. Plot size was kept as 24 m2.  Rows 

were spaced 3 feet while plant to plant 

distance was kept as 2 feet. 

Field management 

After transplantation irrigations were 

applied 6-7 times. N: P: K fertilizers were 

applied with the rate of 75:75:75 kg ha-1. 

After transplantation one dose was applied 

to the two sides of the plants. The topping 

was done at buttal stage for all the hybrids 

and was treated with recommended 

suckericide. Harvesting of tobacco was 

completed in total of five pickings.  
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Suckericide used 

For the removal of suckers OUTPUT 

suckericide was used at rata of 10ml/100ml 

water and was applied to each plant from top 

to bottom. 

Parameters on which data were recorded  

Data were recorded on eight quantitative 

parameters including plant height (cm), 

number of leaves plant-1, leaf area (cm²), no. 

of green leaves kg-1, no. of cured leaves kg-1 

and cured leaf yield (kg ha-1) by using the 

standard data recording procedures and two 

qualitative parameters including nicotine 

content (%) by following the procedure of 

[7] and reducing sugar content (%) by 

following the procedure described by [8]. 

After collecting the data, it was subjected to 

analysis of variance (ANOVA) in a 

procedure relevant to RCB design. The least 

significant difference (LSD) test was used 

upon significant F-Test to find results from 

the data and to identify the significance 

among the treatment means [9]. 

Results and discussion 

Plant height (cm) 

Statistical analysis of variance showed 

highly significant (P<0.01) among plant 

height values of different FCV hybrids. Data 

regarding plant height is shown in Table 1. 

Mean values for plant height ranged from 

103.4 cm to 131.8cm. Taller plants were 

recorded by genotype PVH-2310 (131.8 cm) 

closely followed by K-399 (128 cm) which 

is statistically at par with PVH-2233 (126 

cm) while the shorter plants were recorded 

in case of CSC-447 (103.1). Differences in 

genetic constitution of FCV hybrids might 

be the reason for bringing significant 

variations in plant height and PVH-2310 

performed well in that sense. These results 

resemble to those of [10, 11] who also found 

that PVH-2310 resulted in taller plants. 

Table 1. Plant height (cm), No. of leaves plant-1, Leaf area (cm2), No. of green leaves kg-1 

and No. of cured leaves kg-1 of ten FCV tobacco hybrids 

Tobacco 

Hybrids 

Plant Height No. of Leaves 

Plant-1 

Leaf Area 

(cm2) 

No. of Green 

Leaves kg-1 

No. of Cured 

Leaves kg-1 

CSC-447 103.1 h 23.3 e 571.8 i 26.7 a 194.7 a 

CSC-444 114.3 ef 24.7 cde 699.3 f 25.3 bc 185.7 c 

CSC-4703 107.3 g 24.3 de 604.2 h 25.7 b 189.7 b 

CSC-4302 111.4 f 24.3 de 641.6 g 25.3 bc 186.7 c 

PVH-2310 131.8 a 27.0 a 894.5 a 22.7 g 163.7 h 

PVH-2261 117.3 de 25.0 cd 720.7 ef 24.7 cd 182.3 d 

PVH-2233 126.0 b 26.0 abc 795.7 c 23.7 ef 172.7 f 

PVH-2275 122.4 c 26.0 abc 774.3 cd 24.3 de 177.3 e 

K-399 128.0 b 26.7 ab 831.4 b 23.3 fg 169.0 g 

SPT-G-28 120.1 cd 25.3 bcd 749.7 de 24.3 de 179.0 e 

LSD0.05 3.486672 1.387673 29.9958 0.96248 2.866607 

Number of leaves plant-1 

Analysis of variance revealed significant 

difference at (P<0.01) among the FCV 

hybrids for number of leaves plant-1. Data 

regarding number of leaves per plant is 

presented in Table 1 which ranged from 23 

to 27 number of leaves plant-1. The highest 

mean value for number of leaves plant-1 was 

recorded by hybrid PVH-2310 (27) followed 

by the hybrid K-399 (26.7) while the least 

value for number of leaves plant-1 (23.3) was 

recorded in by CSC-447. Significant 

differences among the number of leaves may 

be attributed to differences in the genetic 

potentials of FCV hybrids. Our results are in 

lined with that of [12, 13] who also found 

significant differences for number of leaves 

plant-1 of different FCV genotypes. 
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Leaf area (cm2) 

Data regarding leaf area is presented in 

Table 1. Statistical analysis of the data 

showed leaf area (cm2) has significantly 

affected by FCV tobacco hybrids. Leaf area 

of all the studied genotypes ranged from 

571.8 cm2 to 894.5 cm2. The most expanded 

leaves were recorded by hybrid PVH-2310 

(894.5 cm2) followed by hybrid K-399 

(831.4) while comparatively the smallest 

leaves were recorded CSC-447 (571.8 cm2). 

The possible reason for higher leaf area 

could be due to higher genetic efficiency of 

the PVH-2310 hybrid for nutrients uptake 

and synthesizing building material. Hybrids 

with more leaf area usually have more 

positive effect on tobacco yield. [13] also 

found significant variations among the leaf 

area of different cultivars of tobacco they 

studied. 

Number of green leaves kg-1 

Data regarding green leaves kg-1 is presented 

in Table 1. Analysis of variance showed 

highly significant (p<0.01) difference 

among the different hybrids for number of 

green leaves kg-1. Number of green leaves 

kg-1 were ranged from 22.7 to 26.7. More 

number of green leaves kg-1 by hybrid CSC-

447 (26.7) followed by that of CSC-4703 

(25.7) whereas the lowest number of green 

leaves in one kg mass of tobacco was 

recorded by PVH-2310 (22.7). Less number 

of leaves kg-1 shows more amounts of 

nutrients present in the leaf. Variations 

among the green leaf number kg-1 might be 

the result of genetic variations among the 

studied genotypes so that there may be 

different genetic potential of each FCV 

hybrid to accumulate nutrients and mass in 

its leaves due to which their leaves exhibited 

varied masses leaded to different number of 

leaves kg-1 of tobacco green leaf mass. 

These results are in resemblance with the 

findings of [14, 15] who also found 

significant variations in this parameter of 

tobacco. 

Number of cured leaves kg-1 
Data regarding number of cured leaves per 

kg is shown in Table 1.  Statistical analysis 

of the data showed that influence of 

genotypes has highly significant effect on 

number of cured leaves kg-1 of tobacco. Data 

for number of cured leaves kg-1 varied from 

163.7 to 194.7. The highest mean value for 

cured leaves kg-1 was observed by CSC-447 

(194.7) followed by CSC-4703 (189.7) and 

lower number of cured leaves kg-1 was 

observed by PVH-2310 (163.7). Different 

genetic capability to collect nutrients and to 

achieve leaf mass might be the reason for 

variations among the cured leaf number kg-1 

of FCV tobacco hybrids kept under study. 

The findings are in lined with that of [14, 

15] also found significant variations among 

the cured leaves kg-1 of different hybrids of 

tobacco they studied. 

Cured leaf yield (kg ha-1) 

Data regarding cured leaf yield (kg ha-1) is 

shown in Table 2.  Statistical analysis of the 

data Cured leaf yield (kg ha-1) had 

significantly affected by different FCV 

tobacco hybrids. Mean values for yield of 

FCV tobacco hybrids were ranged from 

2009 kg ha-1 to 3332 kg ha-1. The FCV 

hybrid PVH-2310 performed better on yield 

basis among all hybrids and provide higher 

cured leaf yield of 3332 kg ha-1 followed by 

K-399 (3087 kg ha-1) while the yield 

performance of CSC-447 was found poor 

which resulted in cured leaf yield of 2009 kg 

ha-1. This may attributed to genetic 

capability of the hybrid to accumulate and 

produce more yields in the available set of 

ecological conditions. Findings of [16, 17] 

support and agree these results that also 

manifested significant variations among the 

cured leaf yield of different genotypes. 
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Table 2. Reducing sugar content (%), Nicotine content (%), and cured leaf yield (kg ha-1) of 

ten FCV tobacco hybrids 

Tobacco hybrids Reducing sugar 

content (%) 

Nicotine content 

(%) 

Cured leaf yield 

(kg ha-1) 

CSC-447 15.6 i 2.44 i 2009 j 

CSC-444 16.9 f 2.56 f 2290 g 

CSC-4703 16.3 h 2.49 h 2100 i 

CSC-4302 16.5 g 2.52 g 2205 h 

PVH-2310 19.2 a 2.81 a 3332 a 

PVH-2261 17.3 e 2.61 e 2484 f 

PVH-2233 18.5 c 2.74 b 2852 c 

PVH-2275 18.0 d 2.70 c 2700 d 

K-399 18.8 b 2.76 b 3087 b 

SPT-G-28 17.7 d 2.65 d 2591 e 

LSD0.05 0.265543 0.024237 58.39544 

Reducing sugar content (%) 

Data regarding reducing sugar content (%) is 

showed in Table 2. Statistical analysis of the 

data showed that reducing sugar content (%) 

is significantly affected by different of FCV 

tobacco hybrids. The mean values of 

reducing sugar content (%) ranged from 

15.6 % to 19.2 %.  Highest mean value for 

reducing sugar content (19.2 %) was 

recorded by PVH-2310 followed by of K-

399 (18.8 %) while CSC-447 provided the 

lowest reducing sugar content (15.6 %). The 

reason may be the varied genetic 

performance of different hybrids for gaining 

reducing sugar content. These results are in 

agreement with those of [15, 18] who also 

observed significant differences for reducing 

sugar content of different hybrids they 

studied. 

Nicotine content (%) 

Data regarding nicotine content of the 

different FCV tobacco hybrids is shown in 

Table 2. Statistical analysis of the data 

showed that nicotine content (%) has 

significantly affected by different tobacco 

hybrids which ranged from 2.44 % to 2.81 

%. The highest mean value for nicotine 

content (2.81 %) was recorded by PVH-

2310 followed by K-399 (2.76 %) which 

was found statistically at par with that of 

PVH-2233 (2.74 %) while the lowest mean 

value of nicotine content (2.44 %) was 

observed by CSC-447. The possible reason 

may be the differences in genetic potentials 

of FCV hybrids to accumulate nicotine 

content. Results reported by Shah et al. [18] 

and Pathak et al. [19] also show significant 

differences for nicotine contents of different 

tobacco genotypes.  

Conclusion and recommendation 
It has been concluded from the present study 

that comparing different tobacco hybrid can 

lead to the finding of the most suitable 

genotype for a region. By comparing 

different hybrids in this trial, it was found 

that tobacco cultivar PVH-2310 performed 

the best among all the studied hybrids in 

terms of yield and quality as well as in term 

of morphology so it is recommended for 

tobacco growers to achieve higher yield and 

better quality. 
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