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ABSTRACT

For study effects of nitrogen and potassium fertilizers on quantitative and qualitative characteristics of tobacco
(male sterility variety PVH1g) an experiment in factorial format based on randomized complete block design with 3
replications in Dyrakary Mahale Jvkandan Village (Talesh Township in Guilan Province located in north of Iran) in
2011 farming year was conducted. Factors of experiment were consisting of nitrogen fertilizer with three levels (N;:
0 (contral), N,: 34.5 and N3: 69 kg pure nitrogen/ha from source of ammonium nitrate respectively 0, 100 and 200
kg/ha application) and potassium fertilizer with four levels (K;: 0 (control), K;: 75, Kg: 150 and K, 225 kg
potassium oxide /ha from sour ce of potassium sulfate respectively 0, 150, 300 and 450 kg/ha application). Measured
traits were included leaf length, leaf width, number of leaves, stem diameter, plant height, leaf area index, fresh leaf
yield, dry leaf yield, the average price, gross income, leaf chlorophyll content, nicotine content on priming, cutter
and tip leaf, sugar content on priming, cutter and tip leaf, nitrogen content on priming, cutter and tip leaf, potassium
content on priming, cutter and tip leaf. Results of data analysis showed that, the highest dry leaf yield between
nitrogen fertilizer levels with 4501 kg/ha was recorded from 69 kg nitrogen/ha treatment. On the other hand, among
potassium fertilizer application levels, the highest dry leaf yield with 4238 kg/ha was obtained from 225 kg
potassium/ha usage. Between interaction treatments, the N3K, level with 4975 kg/ha dry leaf yield was superior.
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INTRODUCTION

Tobacco with scientific name ofNicotiana tabacum L.) belong to Solanaceae family is one of the ingat

industrial crops in the world that plays a criticale in economy of producing countries and itoome from various
products had a major share of the national incdlméacco is an annual, short day length and selinatéd crop
that its chromosomal number is 2n=48 [20].

The yield of plants depends upon several productamtors. Among these proper, balanced nutriticaypla
significant role. Among the nutrient requirementglants, nitrogen and potassium are two esseek@hents for
plant growth and directly interact and affect tmevgh and development [15]. The main purpose dilization in

tobacco plants not only the quantity but qualitgidd be considered.

Nitrogen is considered as one of the essential anatrients required by the plants for their growdbyelopment
and yield [21]. Nitrogen deficiency generally rdsuln stunted growth and chlorotic leaves causedpogr
assimilate formation that leads to premature flomgiand shortening of the growth cycle. The presesicN in
excess promotes development of the above grourghsrgith abundant dark green (high chlorophyliyues of
soft consistency and relatively poor root growthisTincreases the risk of lodging and reduces thetpresistance
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to harsh climatic conditions and to foliar diseag#. Nitrogen (N) fertilizer use has played arsfigant role in
increase of crop yield [2]. Aminifard et al., (2Q01With study responses of eggplant to differenesabf nitrogen
under field conditions were reported that fertifiaa with 100 kg nitrogen/ha resulted in the higheserage fruit
weight and fruit yield [14]. Bozorgi et al., (201%)ith study effects of nitrogen fertilization oneskeyield and
several attributes of peanut was reported thahitjeest seed yield was obtained by 80 kg nitrogefli]. Postini
and Shamel Rostami (2000) with study physiologarad agronomical responses of tobacco to nitroggiliZer
application were reported that, the nitrogen usdgaved significant effect on amount of CGR, NAR; iaf yield,
nitrogen percentage and income per hectare. Aaugtdi obtained results from current study the rstjlaenount of
CGR with 7.5 grifd™, dry leaf yield with 2690 kg/ha, total nitrogenr peaf with 3.7% and income per hectare with
15.37 million rials (nearly each US dollar = 300&l3) were recorded from 180 kg nitrogen/ha apfiice On the
other hand the maximum NAR obtained from 120 kgpgien/ha with 34.9 giiweek® [12].

One of the other important macronutrients requipgdthe plants for optimum growth and vyield is pstam.
Potassium plays a critical role in different physgical and biochemical process in plant. It playmajor role in
protein synthesis, ion absorption and transporptgaynthesis and respiration [6]. Potassium comagah in
tobacco leaves ranges from 2 to 8 percent, whighetimes reaches 10 percent. Virginia tobacco alesorb
potassium in the first three weeks after transpliom (3 percent), four weeks later (69 percend) ianthe last two
weeks (28 percent) will be absorbed [13]. Vaziriagét (2010) with investigation effects of plantndégy and
different fertilizer rates on the agronomic chagaistics and yield of tobacco (var. K326) were mpd that, usage
of potassium sulfate only had significant effectleaf length of tobacco and on other studied tredtssists of leaf
width, number of leaves per plant, plant heigtgnrstdiameter, dry leaf yield and pure income was significant.
Based on obtained results from this current expaminthe highest leaf length with 60.2 cm was fofrodh 400 kg
potassium sulfate/ha application [19].

Haghighi et al., (2011) with study application afrogen and potassium on tobacco yield and yielshmmnents
were found that, effect of nitrogen levels on td¢af, leaf length, leaf width, green leaf yieldyed leaf yield, end
of flowering and income were significant at 1% pablity level, also on height, start of floweringidanicotine
percentage were significant at 5% probability le@&sults show that addition of nitrogen levelsta®50 kg/ha
increased height, total leaf, leaf length, leaf thidgreen leaf yield, cured leaf yield, start afwkring, end of
flowering and nicotine percentage. Also, the higlesome was related to 150 kg/ha nitrogen fegiliZThere were
significant differences among potassium fertiliterels on income and sugar percentage. Additiopatdssium
fertilizer levels, up to 350 kg/ha increased incoam sugar percentage. In current study interactibect of
nitrogen and potassium was non significant [9].réldr et al., (2011) with investigation effect oftrogen and
potassium fertilizers on the wet and dry weightfleé cured tobacco components, cultivar coker Béie reported
that the effect of nitrogen application on dry lga&dld, wet stalk weight, total dry weight (shrubhd total wet
weight (shrub) were significant. Also, the effe€potassium on dry leaf yield and green leaf ymlete significant.
In the other hand in current experiment, the comtbiaffect of nitrogen and potassium on total drygive(shrub)
was significant. Between nitrogen levels (35, 45 ahd 65 kg/ha) the highest dry leaf yield with 2kg/ha was
obtained from 55 kg nitrogen/ha. Among potassiugatiments (150 and 200 kg/ha) the maximum amoudtyof
leaf yield was found from 200 kg potassium/ha watherage of 1896.67 kg/ha. On the other hand, betwee
interaction levels the highest dry leaf yield w294 kg/ha was recorded from interaction treatnma#n®5 kg
nitrogen/ha and 200 kg potassium/ha [4]. Farrokdl.e{2012) with study effect of nitrogen and Esiam fertilizer
application on yield, quality and some quantitatpggameters of flue-cured tobacco cv. K326 wereneg that,
nitrogen application had a significant effect oy af yield, fresh leaf yield, stalk diameter,fléangth, leaf width,
stalk dry weight, biomass and sugar percentage. &féct of potassium fertilizer usage only wasniigant on
sugar percentage [5].

The current study aim was to investigate the infbeeof different nitrogen and potassium fertilizagplication
amounts on quantitative and qualitative charadtesiof tobacco (male sterility variety P\l in Talesh region
(Iran).

MATERIALSAND METHODS

In order to examine the effects of different niagand potassium fertilizers application amountgjoantitative
and qualitative characteristics of tobacco (madgilgyy variety PVHg) an experiment in factorial format with two
factors based on randomized complete block desiim 8vreplications under field conditions in the rlary
Mahale Jvkandan Village (Talesh Township in GuiRwovince) located in 49° 36" E longitude and 36 N
latitude in 2011 farming year was conducted. Redjeight from sea level is -7 m. the location ofdstarea was
showed in (Figure 1). Soil analysis results shoat {fiable 1), the soil texture was loamy clay ahld§8. Factors
of experiment were consisting of nitrogen fertitizeith three levels (N O (control), N: 34.5 and N 69 kg pure
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nitrogen/ha from source of ammonium nitrate respelst 0, 100 and 200 kg/ha application) and potassiertilizer
with four levels (K: 0 (control), K: 75, Ks: 150 and K: 225 kg potassium oxide /ha from source of potewssi
sulfate respectively 0, 150, 300 and 450 kg/haieatibn).

Fig 1- The geographical location of study area

Table 1- Soil physical and chemical characteristics

Soil characteristics| Amount
Depth (cm) 0-30
pH 6.8
EC (ds/m) 1.9
Organic carbone (% 151
CEC (Cmol+/kg) 34
TNV (%) 95
Total nitrogen (%) 0.13
P (ppm) 30.4
K (ppm) 149
Ca (meg/L) 20
Mg (meg/L) 1.2
Na (meg/L) 7.49
Cl (meg/L) 0.8
Sand (%) 38
Silt (%) 26
Clay (%) 36
Soil texture Loamy clay

Sowing in nursery was done In March 2010 and triamsed to field May 2011. After plowing and diskiagnd
leveling by rotary, tobacco seedling were trangigldnn main field. In current study the space betweows was
100 cm and between plants on rows was 50 cm. Tégafrevery plot was 5x4 = 20°nfFor weeds management in
this experiment at the beginning and before tramgpig of seedlings, spraying soil by herbicidesaflicaneand
Sonalan) was done and in others stages controjié@ubd and mechanically was performed.

To control pests and disease in experimental pfggying with Ridomil, Permethrine and Imidaclapfiom a
week after transplanting was done and also, wasated twice in plant growth cycle at rapid growtid dlowering
stages. For irrigation tobacco plants, the furrovgation method was selected and done in fivengsi Some of the
work stages has been shown in (Figure 2,3,4,5)
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Fig 2- Preparing the experimental plots

Fig 3- Segmentation and applying fertilizer treatmentsto experimental plots

Measured traits were included leaf length, leaftininumber of leaves, stem diameter, plant height,area index,
fresh leaves yield, dry leaves yield, the averageepgross income, leaf chlorophyll content, nigetcontent on
priming leaf, nicotine content on cutter leaf, riine content on tip leaf, sugar content on prirmeaf, sugar content
on cutter leaf, sugar content on tip leaf, nitrogentent on priming leaf, nitrogen content on aukt&f, nitrogen

content on tip leaf, potassium content on primiegf,l potassium content on cutter leaf, potassiuntect on tip

leaf. Iranian rial was considered as a monetary fami calculating of average price and gross incofgch US

dollar nearly is about 3000 Iranian rials.

The data were analyzed by using MSTAT-C softwarisoAthe figures were draw by Excel 2003 softwdaree
Duncan’s multiple range tests was used to compereneans at 5% of significant.
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Fig 5- Transplanting to the experimental plots

RESULTSAND DISCUSSION

Effect of nitrogen fertilizer on quantitative characteristics of tobacco

With attention to results of variance analysis (€ab), the effect of nitrogen fertilizer applicatimn leaf length,
leaf width, number of leaves per plant, stem di@mgilant height, leaf area index, leaf chloropleglhtent, fresh
leaf yield, dry leaf yield and gross income showighificant differences at 1% probability level. @ other hand,
the effect of nitrogen fertilizer usage on traitaserage income was non significant.

Comparison of mean between nitrogen fertilizer mpgibn levels showed that, the highest amountkeaf length
with 71 cm, leaf width with 33.2 cm, number of leavwer plant with 34.3 leaves, stem diameter witl2 3nm,
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plant height with 203.2 cm, leaf area index with1®l leaf chlorophyll content with 23.57, freshflgéeld with
26447 kg/ha, dry leaf yield with 4501 kg/ha andsgrincome with 137.540 rials were obtained by apfithn of 69
kg nitrogen/ha. On the other hand the lowest amot@ii¢af length, leaf width, number of leaves p&anp stem
diameter, plant height, leaf area index, leaf apbiyll content, fresh leaf yield, dry leaf yielddagross income
respectively with 59.4 cm, 26.1 cm, 31.8 leaves2@9nm, 193.3 cm, 9.86, 12.58, 17721 kg/ha, 3178§1.233
rials were recorded from control (without nitrogerertilizer application) treatment (Figures
6,7,8,9,10,11,12,13,14,15).

Nitrogen in tobacco cultivation from seedling stageharvest considered as a key element that dactahe

guantity more than any other nutrients [16]. Wiglgards to obtain results from experiment, incregpginnitrogen

fertilizer amount positively increased studiedtgaif tobacco. Castelli et al., (1990) concludeat ihcreasing the
amount of nitrogen increases the number of legdast height, stem diameter and wet leaf weight fchman et
al., (1990) reported that application of nitroganreases leaf dimensions (length and width of [d&f) is causing
the yield rise [7]. Mahdavi et al., (2008) conclddéat increasing nitrogen levels from 17 kg tok§2per hectare,
increasing the length and width of leaves, greahyeld and cured leaf yield [1]. These results epnsistent with
the findings of some researchers [9, 12, 14, 1p, 21

Effect of potassium fertilizer on quantitative characteristics of tobacco

Data presented in Table 2 showed that, the infleexfgpotassium fertilizer application on leaf lemgieaf width,

leaf area index, fresh leaf yield, dry leaf yiellerage income and gross income had significaetcetit 1%

probability level. But, the potassium fertilizer tnaits of stem diameter, plant height, numbereafves per plant
and leaf chlorophyll content was non significant.

Comparison of mean between potassium fertilizediegjon levels showed that, the maximum amounteaff
length with 68.4 cm, leaf width with 33.5, leaf arndex with 15.13, fresh leaf yield with 23833 tay/ dry leaf
yield with 4238 kg/ha, average income with 3066&dlsriand gross income with 131.252 rials were fotroch

application of 225 kg potassium/ha. On the otherdhdhe minimum amount of leaf length, leaf widiaf area
index, fresh leaf yield, dry leaf yield, averagedme and gross income respectively with 60 cm, 261210.33,
21107 kg/ha, 3504 kg/ha, 27528 rials and 96.6& ne¢re obtained from control (without potassiuntilieer

application) treatment (Figures 16, 17, 18, 19,220,22).

The effect of potassium on plant growth and cropdpction can be divided into five categories, idahg

observational making plants resistant to disege®slucing hard and strong stems and reduced lodgingeased
performance and transfer of starch, sugar andnidtraake the plants resistant to frost [16, 17]. Wt critical
time for giving potassium in the early stages ainplgrowth. Plants deficient in potassium have lesistance
against external factors but sufficient potassigansing resistance to temporary drought, regulatioenzyme
activity, increasing the intensity of photosyntisespeed up the transfer of materials made duriagptbcess of
photosynthesis and also, it plays a positive raletransfer of nitrogen and protein synthesis [9Ym8 studies
showed similar results with results of current gti# 5, 9, 13, 17]

Interaction effect of nitrogen and potassium fertilizer on quantitative characteristics of tobacco

The interaction effect of nitrogen and potassiurmligption on leaf area index and gross income slosignificant
differences at 1% probability level (Table 2). Aldbe interaction effect of nitrogen and potassapplication on
traits of leaf length, leaf width, fresh leaf yiedahd dry leaf yield showed significant differen@s5% probability
level. On the other hand, influence of interactéffect treatments on number of leaves per plasthdiameter,
plant height, leaf chlorophyll content and averag®me was non significant.

Obtained results showed that, the highest amoutagadflength with 77.3 cm, leaf width with 37.8 cfresh leaf
yield with 28756 kg/ha, dry leaf yield with 4975 /kg and leaf area index with 20.08 were recordedn fr
interaction level of 69 kg nitrogen/ha and 225 kgagsium /ha (MKo.s treatment). On the other hand the lowest
values of leaf length with 58.2 cm, leaf width wRB.3 cm, fresh leaf yield 17559, dry leaf yieldw2958 kg/ha
and leaf area index with 9.15 were recorded fromtrob (without application of nitrogen and potassitertilizers)
treatment. Also, the maximum amount of gross incavite 156.58 rials was recorded from interactioneleof 69

kg nitrogen/ha and 150 kg potassium/hagkNsg) and the minimum amount of this trait with 78.28ls was
recorded from control (without application of nigen and potassium fertilizers) treatment (Figur@s22, 25, 26,
27, 28). Similar results were reported by someae$ers [4, 5, 9, 13]
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Table 2- variance analysis of studied quantitative traits

S ) Leaf length| Leaf width [ Number of leaved Stem diameteq Plant height| Leaf area indeX
ource of variance df NS

Replication 2 11.9™ 1.3 4.3¢ 21" 79.2% 0.7"
Nitrogen(N) 2 404.8 157.7 18.1 40.7 304.8 125.17
Potassium(P) 3 124.6 65.6° 1.2¢ 1.7¢ 18.3" 38.3

NxP 6 24.9 14.1 0.2* 0.3* 3.2¢ 8.4

Error 22 9.2 5.5 3.1 0.9 48.6 1.9

Cv% 4.67 7.80 5.27 9.48 3.51 10.59

Ns, ** and * respectively: non significant, significant in 1% and 5% area

Continued Table 2- variance analysis of studied quantitative traits

Source of variance df |Fresh leaves yield Dry leaves yield] The averl\a;lgse price Gross Income| Leaf chlorophyll content
Replication 2 4846138.9 35201.1° 3838758.T 151.8¢ 6.0"
Nitrogen(N) 2 | 2487050168 5554213.0 64172958 6795.9 361.9
Potassium(P) 3 14475031.6 984836.1 18445547.3 2020.7 7.4¢
NxP 6 6987325.0 174674.9 713530.4° 296.9° 2.1
Error 22 2656905.7 66110.9 2364868.9 64.7 2.8
Cv% 7.14 6.56 5.21 6.84 9.19
Ns, ** and * respectively: non significant, significant in 1% and 5% area
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Fig 6- Effect of nitrogen fertilizer application on leaf length
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Fig 7- Effect of nitrogen fertilizer application on leaf width
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Fig 8- Effect of nitrogen fertilizer application on number of leaves per plant
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Fig 9- Effect of nitrogen fertilizer application on stem diameter
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Fig 10- Effect of nitrogen fertilizer application on plant height
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Fig 11- Effect of nitrogen fertilizer application on leaf areaindex
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Fig 12- Effect of nitrogen fertilizer application on leaf chlorophyll
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Fig 13- Effect of nitrogen fertilizer application on fresh leaf yield
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Fig 14- Effect of nitrogen fertilizer application on dry leaf yield
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Fig 15- Effect of nitrogen fertilizer application on grossincome
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Fig 16- Effect of potassium fertilizer application on leaf length
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Fig 17- Effect of potassium fertilizer application on leaf width
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Fig 18- Effect of potassium fertilizer application on leaf areaindex
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Fig 19- Effect of potassium fertilizer application on fresh leaf yield
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Fig 20- Effect of potassum fertilizer application on dry leaf yield
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Fig 21- Effect of potassium fertilizer application on average income
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Fig 22- Effect of potassum fertilizer application on grossincome
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Fig 23- Interaction effect of nitrogen and potassium application on leaf area index
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Fig 24- Interaction effect of nitrogen and potassum application on grossincome
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Fig 25- Interaction effect of nitrogen and potassium application on leaf length
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Fig 26- Interaction effect of nitrogen and potassium application on leaf width
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Fig 27- Interaction effect of nitrogen and potassum application on fresh leaf yield

5000 -
4500 - be be

4000 - c
3500 A e

3000 A
2500 -
2000 -

[l

1500 o
1000 o
500 o
0 T T T T T T T T T T T T

I I ) LB S L e N TN ) B

‘\,\:% \\,dc- \9’% ‘\,\:’r \\,\:'r \\q’% \er \@% &*- \g;'c- Y\,,;E \Q;’v

Dry leaf yield (kg/ha)

Treatments

Fig 28- Interaction effect of nitrogen and potassium application on dry leaf yield

Effect of nitrogen fertilizer on qualitative characteristics of tobacco

The results of current study showed that, the gérofertilizer application on nicotine content orinpng leaf,
nicotine content on cutter leaf and nicotine contamtip leaf had significant effect at 1% probébpilevel (Table
3). Also, the effect of nitrogen fertilizer applt@a on sugar content on priming leaf, sugar cantancutter leaf
and sugar content on tip leaf was non significant.

Comparison of mean between nitrogen fertilizer imppibn levels showed that, the highest values iobtme
content on priming leaf with 2.21%, nicotine coriten cutter leaf with 3.04% and nicotine contentiprieaf with
2% were obtained from application of 69 kg nitroieen Also, the lowest amounts of nicotine contamipoiming
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leaf, nicotine content on cutter leaf and nicotiomtent on tip leaf were recorded from control timent (without
nitrogen fertilizer application) respectively with34%, 1.29% and 1.52% (Figures 29, 30, 31).

Nitrogen in tobacco cultivation from seedling stagéarvest considered as a key element that dact dfie quality
more than any other nutrients [16]. Mahdavi et @008) concluded that increasing nitrogen levielsieasing the
nicotine but the overall effect on the ash and suf&otine is the most important in tobacco elemehich has
alkaloid role in plant, The most and the lowestdtiize can be found at leaf margins and leaf caespectively [1].
Nicotine is made in root and then transmitted ®ldaves [23].

Khan et al, (1981) found that application of amnoominitrate led to a better relative quality of toba leaf by
production of plants with low amounts of nicotimagrotein and high amount of carbohydrate. Theekiwalue of
nicotine and protein was observed in the colletéagtes from treatment with surface spraying metbiofértilizer
application. These results are consistent witHitttings of some researchers [4, 5, 9, 12, 13, 17]

Effect of potassium fertilizer on qualitative characteristics of tobacco

With attention to results of variance analysis (€a3), the effect of potassium fertilizer application sugar content
on priming leaf, sugar content on cutter leaf amgbs content on tip leaf was significant at 5% @aiuility level. On
the other hand, the effect of potassium applicatiomicotine content on priming leaf, nicotine aariton cutter
leaf and nicotine content on tip leaf was non digant.

The potassium requirement of tobacco is high ai&l generally accepted that high potassium congeassociated
with good quality. Leaf color, texture, combustityil and hygroscopic properties are improved byapsium
fertilization [18]. Comparison of mean between gstam fertilizer application levels showed thag thaximum
amount of sugar content on priming leaf with 15.02Ugar content on cutter leaf with 13.90% and sugatent on
tip leaf with 16.06% were obtained from applicatm225 kg potassium/ha. On the other hand, thesbhamounts
of sugar content on priming leaf with 11.55%, suggamtent on cutter leaf with 11.81% and sugar aunde tip leaf
with 13.03% were obtained from control (withoutgegium fertilizer application) treatment (Figur@s 33, 34).

Haghighi et al., (2011) with study application afrogen and potassium on tobacco yield and yielchmmnents
were found that, effect of potassium application lasignificant influence on sugar percentage afditian of
potassium fertilizer levels, up to 350 kg/ha incexh sugar percentage [9]. These results are cemisisith the
findings of some researchers [12, 21, 15]

Interaction effect of nitrogen and potassium fertilizer on qualitative characteristics of tobacco

The results of current study showed that, the amtigwn effect of nitrogen and potassium fertiliapplication on all
studied qualitative traits consists of nicotine temih on priming leaf, nicotine content on cuttef]aicotine content
on tip leaf, sugar content on priming leaf, sugantent on cutter leaf and sugar content on tip lga$ non
significant (Table 3).

Haghighi et al., (2011) with study application dfregen and potassium fertilizer on tobacco yield ayield

components were found that interaction effect afogen and potassium on all measured traits coon$igtant

height, leaf number, stem diameter, leaf lengthf Veidth, start of flowering, flowering, fresh leafight, dry leaf
weight, average income, nicotine percentage an@rspgrcentage was non significant [8). the other study,
Farokh et al., (2010) with study effects of nitrogend potassium fertilizers on some agronomicalrantphologic
features of flue cured tobacco were reported i, interaction effect of nitrogen and potassiumpliaption on

traits of flowering, biomass and harvest index wiamificant but on dry leaf yield and stem dry wsigvas non
significant [3].

Table 3- variance analysis of studied qualitative traits

Nicotine Sugar
Source of variance df | Priming [ Cutter | Tip Priming | Cutter [ Tip
Ms
Replication 2 0.2 02¢ | 0.2 0.7" 3.5° | 0.01"
Nitrogen(N) 2 2.3 92" | 0.7 13.7" 2.7 | 15¢
Potassium(P) 3 0.1™ 0.04* | 0.02¢ 215 120 | 16.2
NxP 6 0.02¢ 0.08* | 0.01* 0.8 0.7 0.3
Error 22 0.1 0.2 0.04 5.4 3.7 4.0
Cv% 13.4 18.49 | 10.66 17.22 15.23 | 13.66

Ns, ** and * respectively: non significant, significant in 1% and 5% area
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Effect of nitrogen fertilizer on nitrogen and potassium content of leaves

Results of variance analysis showed that (Tableth®,influence of nitrogen fertilizer applicatiom aitrogen

content on priming leaf, nitrogen content on culiéf and nitrogen content on tip leaf had sigafficdifferences at
1% probability level. On the other hand, effectitffogen usage on potassium content on priming lgatfssium
content on cutter leaf and potassium content okeéipwas non significant.

Obtained results showed that, the highest amounitiafgen content on priming leaf with 2.04%, nifem content
on cutter leaf with 2.37% and nitrogen contentipridaf with 3.36% were recorded from 69 kg nitrod. On the
other hand, the lowest amount of nitrogen contenpeming leaf with 1.60%, nitrogen content on eutieaf with
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1.82% and nitrogen content on tip leaf with 1.64%revrecorded from control (without nitrogen fersi
application) treatment (Figures 35, 36, 37).

Mahdavi et al., (2008) concluded that increasirtgogen levels, increasing the total nitrogen imnpld]. Similar
results were reported by some researchers [4,12,9,3, 17]

Effect of potassium fertilizer on nitrogen and potassium content of leaves

With attention to results of variance analysis (€ad), the effect of potassium fertilizer application potassium
content on priming leaf, potassium content on cu#af and potassium content on tip leaf was sigaitt at 1%
probability level. On the other hand, the influemégotassium fertilizer application on nitrogemtent on priming
leaf, nitrogen content on cutter leaf and nitrogentent on tip leaf was non significant.

Obtained results showed that, the highest amourtotdssium content on priming leaf with 2.69%, psitam
content on cutter leaf with 3.87% and potassiumternon tip leaf with 3.07% were obtained from 2&%
potassium/ha application. On the other hand theeddwalues of potassium content on priming leahwit62%,
potassium content on cutter leaf with 2.13% andaggitm content on tip leaf with 2.60% were obtaifredn
control treatment (Figures 38, 39, 40).

Bozhinova (2012) was reported that, with the inseeaf potassium fertilization rate the contenthef potassium in

leaves increased from 0.65 to 4.49%. These reatdtsonsistent with the findings of some reseascfiers, 9, 12,
13, 17]

Interaction effect of nitrogen and potassium fertilizer on nitrogen and potassium content of leaves

With attention to variance analysis table (Table the interaction effect of nitrogen and potassifertilizer

application on traits of nitrogen content on prignieaf, nitrogen content on cutter leaf, nitrogentent on tip leaf,
potassium content on priming leaf, potassium cdntencutter leaf and potassium content on tip l@aé non
significant. Haghighi et al., (2011) were reporgéailar results with obtained results from currstitdy [9].

Table4- variance analysis about effect of nitrogen and potassium fertilizer on nitrogen and potassium content of leaves

Nitrogen Potassium
Source of variance df | Priming | Cutter | Tip Priming | Cutter [ Tip
Ms
Replication 2 0.068" 0.06" | 0.268" 0.18* 0.1 | 0.168"
Nitrogen(N) 2 1.49 097" | 157 0.004* 0.37° | 0.02"
Potassium(P) 3 0.07 0.04 | 0.07° 2.027 564 | 3.04
NxP 6 0.02* 0.01 | 0.01" 0.12* 0.09" | 0.04*
Error 22 0.08 0.15 0.12 0.20 0.18 0.21
Cv% 14.16 18.31 | 17.33 20.63 13.16 | 17.53

Ns, ** and * respectively: non significant, significant in 1% and 5% area
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CONCLUSION

Nitrogen and potassium are two major macronutridatsachieving high yields in tobacco plants. Siéfint
availability of nitrogen and potassium increasehbaspects of yield that are quantity and qualitybdcco is an
industrial plant that beside the high quantity ¢ietust be have a optimum quality yield for bettesWith regard
to obtained results from current study nitrogen anthssium fertilizer utilization improve both quidative and
gualitative characteristics in male sterile tobacanety, PVH,. Due to better performance of 69 kg nitrogen/hé an
225 kg potassium/ha fertilizer application, theseels suggested for tobacco farming in Talesh re¢mrth of
Iran).
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