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 Topping stage of tobacco is a key time for development of agriculture measures to 

increase the Quality and Quantity of leaves. In order to investigating influence several 
sucker controllers application with different concentration on quality and quantity of 

Virginia Tobacco (cultivar male sterility PVH19), An experiment in randomized 

complete block design with 3 replications in Bodian village (Rasht township) in 2011 
farming year was conducted. The studied treatments in this research were consisting of 

14 levels of different chemicals suckers’ controller (fatty alcohol, prime plus) with 

different concentrations (15 and 20 cc) and different application times (10 and 14 days). 
Measured traits in this study were consist of dry leaf yield, nicotine of priming leaves, 

nicotine of cutter leaves, nicotine of tip leaves, sugar of priming leaves, sugar of cutter 

leaves, sugar of tip leaves, and gross income per hectare. With attention to results of 
experiment, the effect of different management in suckers control had a significant 

differences at 5% probability level on traits of dry leaf yield and tip leaves nicotine 
percentage. Also, on traits of cutter leaves nicotine percentage, cutter leaves sugar 

percentage and gross income per hectare had a significant differences at 1% probability 

level. On the other hand, priming leaves nicotine percentage and priming leaves sugar 
percentage was non significant. The highest dry leaf yield with 5020 kg/ha was 

obtained from topping on button stage and spraying with fatty alcohol 3% (15 cc 

solution for each plant) then with time interval of 14 days spraying with prime plus 125 
EC (15 cc solution for each plant). 
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INTRODUCTION 

 

Tobacco (Nicotiana tabacum L.) is a plant within the genus Nicotiana of the Solanaceae (nightshade) 

family. There are more than 70 species of tobacco. Products manufactured from dried tobacco leaves include 

cigars, cigarettes, snuff, pipe tobacco, chewing tobacco and flavored shisha tobacco. Other uses of tobacco 

include plant bioengineering and ornamentals, while chemical components of tobacco are used in some 

pesticides and medications [11]. In certain low- and middle-income countries, including Iran, tobacco growing 

is important for several reasons, chiefly because of its labour intensity and ability to generate a dependable cash 

flow for small farmers. Seasonal labour is required for transplanting young tobacco plants from seed beds or 

greenhouses to fields, and for removing the tops (when the plants begin to flower) and suckers that grow from 

the stalk (to maximize growth and improve the quality of the leaves). Flue-cured tobacco is harvested by 

removing a few leaves at a time, a labourintensive process [13]. Topping tobacco in the button stage (soon after 

the flower begins to appear) rather than later increases yield and body if suckers are controlled. When tobacco 

plants are not topped for three weeks after reaching the button stage, yields are reduced by 20 to 25 pounds per 

acre per day, or about 1 percent per acre per day when normal yields are in the 2,000- to 2,500-pounds-per-acre 

range. Higher yields reduce per-pound production costs for acreage-related inputs such as chemicals, fertilizers, 

and some labor expenses. Topping early also improves chemical and physical qualities of the leaf by stimulating 

root development and alkaloid production and by reducing buildup of insects. Control of sucker growth is 

critical to maximizing yield because it allows the plant to concentrate resources on the production of leaves 

instead of suckers. Suckers can also interfere with mechanical harvesting and become a significant source of 

foreign matter in cured leaves. The key to successful sucker control is proper timing of suckercide application 
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and use of proper rates of contacts and systemics [3]. The physical and chemical properties of leaf tobacco are 

influenced by genetics, agricultural practices, soil type and nutrients, weather conditions, plant disease, stalk 

position, harvesting and curing procedures [2, 6, 8]. A change in any of these factors can markedly alter the 

chemical composition of leaf and thus affect smoking quality [10, 14]. To maximize leaf production and 

encourage leaf-ripening, topping (removal of the flowering head and young leaves) is an essential cultivating 

measure for flue-cured tobacco, which switches the plant from reproductive to vegetative phase [4, 5]. Topping 

always refers to the removal of the tobacco flower before the leaves are systematically removed [12, 15]. Three 

types of chemicals are currently available for sucker control. Growers must have a basic understanding of how 

the various chemicals work in order to use them successfully: 1. Contacts (fatty alcohols) quickly kill suckers by 

burning and must come in direct contact with the sucker buds to be effective. Suckers should turn brown within 

an hour after contact application. It requires a sufficiently concentrated solution of contact material to obtain 

adequate sucker control. Use a 4- percent solution or 2 gallons in 48 gallons of water. 2. Systemic chemicals or 

maleic hydrazide (MH) restrict sucker growth physiologically by stopping cell division. The only growth made 

after MH is applied is in the expansion of cells already present in the plant. Maleic hydrazide should be applied 

as a course spray to the upper 1/3 of the plant. MH should be applied in a total spray volume of 50 gallons per 

acre. 3. The local systemic (Prime+ and Butralin) stops cell division in a localized area and must wet the sucker 

buds in each leaf axil to be effective. Prime+ has no true contact activity and does not turn the sucker black. 

Treated suckers will have a yellow, deformed appearance [9]. The current study aim was to investigate effects of 

topping and suckericide on quality and quantity of Virginia Tobacco (PVH19). 

 

MATERIALS AND METHODS 
 

In order to investigating influence several sucker controllers application with different concentration on 

quality and quantity of Virginia Tobacco (cultivar male sterility PVH19), An experiment in randomized 

complete block design with 3 replications in Bodian village (Rasht township) in 2011 farming year was 

conducted. The studied treatments in this research were consisting of 14 levels (T1 – control without topping 

and solution spraying, T2 - control with topping and without solution spraying, T3 - topping on button stage and 

two times spraying with fatty alcohol 3% (15 cc for each plant) with time interval of 10 days, T4 - topping on 

button stage and two times spraying with fatty alcohol 3% (15 cc for each plant) with time interval of 14 days, 

T5 - topping on button stage and two times spraying with prime plus 125 EC (15 cc for each plant) with time 

interval of 10 days, T6 - topping on button stage and two times spraying with prime plus 125 EC (15 cc for each 

plant) with time interval of 14 days, T7 - topping on button stage and spraying with fatty alcohol 3% (15 cc for 

each plant) then with time interval of 10 days spraying with prime plus 125 EC (15 cc for each plant), T8 - 

topping on button stage and spraying with fatty alcohol 3% (15 cc for each plant) then with time interval of 14 

days spraying with prime plus 125 EC (15 cc for each plant), T9 – topping on button stage and two times 

spraying with fatty alcohol 3% (20 cc for each plant) with time interval of 10 days, T10 - topping on button 

stage and two times spraying with fatty alcohol 3% (20 cc for each plant) with time interval of 14 days, T11 - 

topping on button stage and two times spraying with prime plus (20 cc for each plant) with time interval of 10 

days, T12 - topping on button stage and two times spraying with prime plus (20 cc for each plant) with time 

interval of 14 days, T13 - topping on button stage and spraying with fatty alcohol 3% (20 cc for each plant) then 

with time interval of 10 days spraying with prime plus 125 EC (20 cc for each plant), T14 - topping on button 

stage and spraying with fatty alcohol 3% (20 cc for each plant) then with time interval of 14 days spraying with 

prime plus 125 EC (20 cc for each plant)). Measured traits in this study were consist of  dry leaf yield, nicotine 

of priming leaves, nicotine of cutter leaves, nicotine of tip leaves, sugar of priming leaves, sugar of cutter leaves, 

sugar of tip leaves and gross income per hectare. Iranian rial was considered as a monetary unit for calculating 

of average price and gross income. Each US dollar nearly is about 3000 Iranian rials. Nicotine was measured 

using CORESTA recommended method no. 35 (ISO/DIS 15152). Sugar was measured using CORESTA 

recommended method no. 38 (ISO/DIS 15154). Fresh leaves were weighed, immediately. Afterwards, samples 

at 70 °C for 96h, in a forced-air oven were dried and dry weight was determined. The data were analyzed by 

using SAS software. The Duncan’s multiple range tests was used to compare the means at 5% of significant. 

 

RESULT AND DISCUSSION 

 

According to variance analysis table (Table 1) the effects of topping and Sucker controllers on dry leaf 

yield of tobacco cultivar (PVH19) showed significant differences at 5% probability level. Comparison of mean 

between sucker controller application levels showed that (Table 2), the highest dry leaf yield were recorded 

from T8, T6, T13, T5, T7, T12, T4, T14 and T11 treatments. On the other hand, the lowest dry leaf yield were 

recorded from T1 and T2 treatments. According to variance analysis table (Table 1) the effects of topping and 

Sucker controllers on gross income per hectare of tobacco cultivar (PVH19) showed significant differences at 

1% probability level. Comparison of mean between sucker controller application levels showed that (Table 2), 
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the highest gross income per hectare were recorded from T6 and T8 treatments. On the other hand, the lowest 

gross income per hectare were recorded from T1 and T2 treatments. According to variance analysis table (Table 

1) the effects of topping and Sucker controllers on nicotine of priming leaves of tobacco cultivar (PVH19) was 

non significant. According to variance analysis table (Table 1) the effects of topping and sucker controllers on 

nicotine of cutter leaves of tobacco cultivar (PVH19) showed significant differences at 1% probability level. 

Comparison of mean between sucker controller application levels showed that (Table 2), the highest nicotine of 

cutter leaves recorded from T8, T6, T13, T7, T5, T14, T12, T9 and T10 treatments. On the other hand, the 

lowest nicotine of cutter leaves was recorded from T2 treatment. According to variance analysis table (Table 1) 

the effects of topping and Sucker controllers on nicotine of tip leaves of tobacco cultivar (PVH19) showed 

significant differences at 5% probability level. Comparison of mean between sucker controller application levels 

showed that (Table 2), the highest nicotine of tip leaves recorded from T8 and T6 treatments. On the other hand, 

the lowest nicotine of tip leaves was recorded from T2 treatment. According to variance analysis table (Table 1) 

the effects of topping and Sucker controllers on sugar of priming leaves of tobacco cultivar (PVH19) was non 

significant. According to variance analysis table (Table 1) the effects of topping and sucker controllers on sugar 

of cutter leaves of tobacco cultivar (PVH19) showed significant differences at 1% probability level. Comparison 

of mean between sucker controller application levels showed that (Table 2), the highest sugar of cutter leaves 

recorded from T7, T8, T6, T5 and T13 treatments. On the other hand, the lowest sugar of cutter leaves were 

recorded from T1 and T2 treatments. According to variance analysis table (Table 1) the effects of topping and 

Sucker controllers on sugar of tip leaves of tobacco cultivar (PVH19) showed significant differences at 1% 

probability level. Comparison of mean between sucker controller application levels showed that (Table 2), the 

highest sugar of tip leaves recorded from T8, T6 and T13 treatments. On the other hand, the lowest sugar of tip 

leaves were recorded from T1, T2 and T10 treatment. 

 
Table 1: Analysis of variance (mean square and significance) for the effects of topping and sucker controllers on quality and quantity of 

tobacco 

S.O.V df Dry leaf yield Nicotine 

   Priming Cutter Tip 

Block 2 353013.024 0.023 0.121 0.083 

Treatment 13 930925.987* 0.042 0.495** 0.334* 

Error 26 379305.229 0.041 0.124 0.117 

Cv%  13.83 7.67 14.69 15.72 

S.O.V Df Gross income per hectare Sugar 

   Priming Cutter Tip 

Block 2 43292960693382.86 0.031 0.456 0.963 

Treatment 13 2726065824655930** 0.389 7.169** 7.296** 

Error 26 175486769672461.5 0.322 0.639 0.757 

Cv%  19.68 6.35 6.38 7.67 

*and ** significant at level of 5 and 1%, respectively. Values that do not have any symbol are non-significant. 
 

 Yazdani [2013] with study influence of removal leaf number and topping timing on quality in air cured 

tobacco by priming and stalk cut reported that, effects remove of leaf number and topping timing was significant 

on quality air-cured tobacco. In addition, nicotine and potassium content increased at the topping in early button 

and early flowering, but at the flowering and removal of 26 leaves decreased the nicotine and potassium content. 

In experimental indicated that, topping stage is the important for chemicals characteristics, particularly the 

change of nicotine metabolism. Biglar Poor Sadri and Dehghan Zade [2014] with study effects of topping and 

suckericide on leaf quality of tobacco reported that, effects of topping timing and Prim+ content were significant 

for number of suckers, fresh and dry weight of suckers and leaf area of tobacco. Dry weight and leaf length of 

tobacco were significantly affected by different Prim+ concentrations. Topping at early button resulted in 

deduction of suckers in tobacco, consequently caused to production of lower sucker weight and higher tobacco 

leaf area. Moreover, application of higher concentration of Prim+ at early button stage had considerably better 

effects on sucker growth control and tobacco leaf quality. This result clearly indicated that topping at early 

growth stage and controlling sucker growth with using suckericide enhanced tobacco leaf quality in the field.  

Tobacco produces a single stalk with a terminal or apical bud at the top. The terminal bud exhibits apical 

dominance. At each leaf axil lateral buds may be produced if the terminal bud is lost, removed or allowed to go 

completely to the production of flowers. These lateral buds are called "suckers" and grow especially fast after 

the removal of the terminal bud and the loss of apical dominance. After apical dominance is lost suckers in the 

top three or four leaf axils begin to grow. There is a potential for the production of three suckers in each leaf 

axil. As long as the primary sucker is allowed to grow the others generally do not begin to grow. If the growth 

of the primary sucker is controlled or the sucker removed, the next sucker in the leaf axil will begin to grow. 

The goal of chemical sucker control should be to control as many of the suckers as possible in each leaf axil 

before the sucker begins to grow. Removal of the tops along with the removal or restriction of sucker growth 

results in certain desirable changes in the cured leaf. Benefits of topping and sucker control include; increased 

root growth, reduced weight in the top ofthe plant, a reduction of the translocation of nutrients and moisture 



35                                                              Reza Khosravi Danesh et al, 2014 

Advances in Environmental Biology, 8(16) Special 2014, Pages: 32-36 

 

 
 

from lower leaves to support the growth and development of upper leaves. Increased root growth means an 

increase in the potential for uptake of water and nutrients, increased support for the upper plant against wind, 

and an increase in the plant's potential to synthesize nicotine. Topping can remove significant weight and wind 

foil from the top of the plant and prevent the plant from being blown over during wind gusts or rain storms. As 

long as the terminal bud remains in place the plant will rob from lower leaves to support the development of 

flowers and production of seeds. Once apical dominance is broken, there is more support for the upper leaves 

and less drain on the lower leaves. Topping, and the time of topping, can have a significant effect on the 

physical and chemical nature of cured leaf. Topping improves yield, increases price and value per acre, and 

increases the alkaloid and sugar content of cured leaf. Topping in combination with removal of suckers can 

increase yield, alkaloids and sugars more significantly than topping alone when compared to the not-topped 

plant. To obtain maximum yield and fmancial returns tobacco must be topped and the suckers controlled. 

Topping and sucker control may be by removal, either by hand or machine, or by the use of plant growth 

regulator chemicals. Although tobacco plants are typically topped either by hand or mechanically, topping may 

be accomplished chemically before the emergence of the button and opening of any flowers. Chemical topping 

would appear to be the ideal method for eliminating the production of excess leaves and the top which will 

flower. The presence of a percentage of plants which are chemically topped by the application of contact fatty 

alcohol materials is an indication that the application occurred on a timely basis and the solution concentration 

was strong enough to kill suckers. With strong solution concentrations a higher percentage of suckers are killed 

in leaf axils contacted by the solution. Chemical topping of plants in the prebutton stage eliminates the 

production of excess leaves and tops which are discarded and do not add to yield of cured leaf. Plant resources 

can now be concentrated to produce fewer, larger, thicker and heavier leaves. Leaf body can be increased by 

early chemical topping and redirection of these plant resources [7]. 

 
Table 2: Comparison of mean for the effects of topping and sucker controllers on quality and quantity of tobacco 

Treatments Dry leaf yield Nicotine 

  Priming Cutter Tip 

T1 3340 b 2.70 a 1.7 bc 1.79 bc 

T2 3313 b 2.47 a 1.35 c 1.3 c 

T3 4227 ab 2.46 a 2.4 a 2.05 ab 

T4 4633 a 2.57 a 2.13 ab 2.17 ab 

T5 4887 a 2.63 a 2.61 a 2.37 ab 

T6 4927 a 2.67 a 2.73 a 2.48 a 

T7 4848 a 2.52 a 2.65 a 2.37 ab 

T8 5020 a 2.57 a 2.76 a 2.56 a 

T9 4007 ab 2.64 a 2.44 a 2.06 ab 

T10 4380 ab 2.86 a 2.38 a 1.89 abc 

T11 4508 a 2.73 a 2.5 a 2.27 ab 

T12 4760 a 2.79 a 2.55 a 2.34 ab 

T13 4907 a 2.69 a 2.68 a 2.39 ab 

T14 4573 a 2.75 a 2.56 a 2.33 ab 

Treatments Gross income per hectare Sugar 

  Priming Cutter Tip 

T1 29117667 g 8.68 a 9.92 d 8.97 d 

T2 26029787 g 8.96 a 8.87 d 8.67 d 

T3 44286667 efg 9.54 a 11.74 bc 9.87 cd 

T4 69420000 bcd 9.23 a 12.72 abc 11.13 bc 

T5 89813833 b 9.22 a 13.65 a 12.49 ab 

T6 127100000 a 8.74 a 13.88 a 13.07 a 

T7 86311617 b 9.47 a 13.95 a 12.74 ab 

T8 114991667 a 9 a 13.9 a 13.12 a 

T9 37921333 fg 8.70 a 12.54 abc 11.14 bc 

T10 53311333 def 8.79 a 11.42 c 9.29 d 

T11 58962917 cdef 8.61 a 129 abc 11.5 ab 

T12 66288000 bcde 9.11 a 13.17 ab 12.01 ab 

T13 80884333 bc 8.75 a 13.67 a 12.85 a 

T14 58079000 cdef 8.22 a 12.98 ab 11.86 ab 

Means, in each column, with similar letters are not significantly different at the 5% probability level 

 

Conclusion: 

With attention to obtained results of current study, the application of chemicals sucker controllers after 

topping process had a positive effect on measured traits and increased the fresh yield of Virginia tobacco 

(cultivar male sterility PVH19). According to this findings, the best suckers controlling method for obtained to 

highest quality and quantity yields was the treatment of topping on button stage and two times spraying with 

prime plus 125 EC (15 cc for each plant) with time interval of 14 days. 
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