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Table 1. Some physical and chemical properties of the soils

LSE (olbowd 9 (K 5wd Slwogas 5l (B -V Jgu

08; Soil Village Clay Silt  Sand EC CEC 2;?82: ni;ztga;n pﬁc\;:[l)f:rlﬁs CCE Saturation
g No. (%) (%) (%) (dSm?1)  (cmols kg?) %) %) (mg kg (%) percentage
1 Walesh abad 33 48 19 7.42 0.65 29.2 1.37 0.15 17.81 1.75 50.5
2 Taghar tappeh 37 50 13 7.04 0.60 31.2 1.52 0.20 38.61 0.25 49.2
’g 3 Pichak mahalleh 29 52 19 7.32 0.85 21.1 1.27 0.15 3.88 23 45.1
3 4 Baraftan 29 38 33 7.45 0.65 20 0.88 0.11 3.31 29.75 44 .4
@ 5 Alazman 31 52 17 7.33 0.59 34.6 1.27 0.23 56.44 4.25 59.3
6 ghorogh 27 34 39 7.34 0.71 23.4 1.37 0.16 477 25.50 46.3
7 Jafar abad 25 42 33 7.42 0.79 20.8 1.17 0.12 7.37 12.50 50.7
Mean 30.14 4514 2471 7.33 0.69 25.8 1.26 0.15 18.88 13.86 49.4
8 Jamkhaneh 29 52 19 7.04 0.69 30 1.66 0.20 26.18 1 49.1
= 9 Esbu kola 39 52 9 5.63 0.64 32.7 1.50 0.20 12.36 0 55.2
_§ 10 Kheirabad 41 48 11 6.99 0.65 354 1.40 0.24 18.18 15.25 63
% 11 Kiapey 31 50 19 7.13 0.53 29.6 1.72 0.21 57.42 1 59.1
é 12 Darabkola 27 50 23 7.19 0.64 25.4 1.27 0.17 2.79 17.50 53.9
13 Koohsarkandeh 35 48 17 7.06 0.49 33.4 1.42 0.20 21.76 1.75 55.4
Mean 33.67 50 16.33 6.84 0.61 31.1 15 0.20 23.12 6.08 56
14 Dirakari 17 44 39 6.26 0.45 51.5 2.65 0.29 4.14 2.75 57.6
15 Siahkal mahaleh 17 24 59 6.88 0.53 49.2 1.99 0.23 19.84 2 52
g 16 Anoosh mahalleh 25 30 45 6.60 0.54 46.9 1.54 0.16 6.27 0.50 45.8
8 17 Khajeh kary 27 34 39 6.28 0.51 49.2 1.70 0.19 2.58 6.25 56.5
= 18 Dizgah 23 28 49 6.33 0.62 454 1.77 0.23 9.08 2.25 51.1
19 Ghanbar Mahalleh 25 30 45 6.29 0.62 44.6 1.77 0.22 11.26 1.25 50.4
Mean 22.33 31.67 46 6.44 0.55 47.8 1.90 0.22 8.86 2.50 52.2
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Table 2. The amount and percentage of potassium forms in soil samples

Potassium forms (mg kg?) Potassium forms (% total K1)
Province  soil No. Village ] -

Kso Kexch Knexch Kmin Ktotal Kaqua Kso Kexch Knexch Kmin Kaqua
1 Walesh abad 30.76 390 1686 12960 15067 2706 0.20 2.59 11.19 86.01 17.96
2 Taghar tappeh 22.58 295 1131 10893 12341 3504 0.18 2.39 9.16 88.26 28.39
:%? 3 Pichak mahalleh 8.95 211 610 7696 8526 1869 0.11 2.47 7.16 90.27 21.92
E 4 Baraftan 17.13 110 363 8308 8799 907 0.19 1.25 4.13 94.43 10.31
8 5 Alazman 28.03 333 1546 10706 10114 2488 0.22 2.64 12.26 84.88 19.72
— 6 ghorogh 36.21 162 552 9411 10161 989 0.36 1.59 5.43 92.62 9.73
7 Jafar abad 25.31 162 703 12815 13704 1779 0.18 1.18 5.13 93.51 12.98
Mean 24.14 237 942 10399 11602 2034 0.21 2.02 7.78 90 17.29
8 Jamkhaneh 19.85 162 1566 13046 14794 3504 0.13 1.09 10.59 88.19 23.68
:-%\ 9 Esbu kola 14.40 298 1256 10733 12341 1869 0.12 241 10.18 87.29 15.14
§ 10 Kheirabad 60.73 491 916 10328 11796 3395 0.51 4.17 7.77 87.55 28.78
§ 11 Kiapey 14.40 194 1360 9138 10706 2032 0.13 1.81 12.70 85.35 18.98
g 12 Darabkola 58.01 172 1298 12448 13977 3122 0.42 1.23 9.29 89.07 22.34
~ 13 Koohsarkandeh 17.13 382 1269 12036 13704 3122 0.12 2.79 9.26 87.83 22.78
Mean 30.76 283 1277 11295 12887 2841 0.24 2.25 9.96 87.55 21.95
14 Dirakari 17.31 309 536 9564 10434 1269 0.24 2.96 5.13 91.67 12.16
. 15 Siahkal mahaleh 25.31 281 603 8707 9616 1324 0.26 2.93 6.27 90.54 13.77
c_% 16 Anoosh mahalleh 11.68 148 311 7238 7709 397 0.15 1.92 4.03 93.90 5.15
'8 17 Khajeh kary 3.50 102 106 5317 5528 888 0.06 1.84 1.91 96.18 16.06
~ 18 Dizgah 30.76 309 530 5204 6073 997 0.51 5.08 8.73 85.68 16.41
19 Ghanbar Mabhalleh 25.31 298 447 7211 7981 1433 0.32 3.73 5.60 90.35 17.95
Mean 2031 241 422 7207 7890 1051  0.26 3.08 5.28 91.39 13.58
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Table 3. Analysis of variance for effect of different treatments on farm and chemical characteristics

(Mean square)

Source of Degree of
variation freedom Leaf Leaf Stem Leaf Leaf green Leaf dry Average Income
length width diameter chlorophyll weight weight price per pot
Soils 18 52.8" 11.03"  22.23" 36.26™ 29585™ 784 201520066™ 3537857
Error 38 5 1.49 5.76 54.11 4228 123.7 48670961 612178
CV% 6.10 6.58 13.94 16.59 14.25 14.71 16.37 23.72
ot I 3o NS g conl o gme Jliizl aoy0 0 9 ) mhaw )0 o 5 4y Qe g
cilizo (gl ylons il co (yloond 9 (2155 Sline il sl 435 ¥ Jgue 4ol
Continue table 3. Analysis of variance for effect of different treatments on farm and chemical characteristics
Source of Degree of (Mean square)
variation freedom Inrc]ome per stem fresh  Shoot dry Leaf Total ash Sugar Nicotine Nicotine/Sugar
ectare weight weight potassium
Soils 18 1.41* 7565 " 267.83™ 0.38™ 13.80™ 0.45™ 0.35" 0.56 ™"
Error 38 2.45 1549 70.53 0.06 3.56 0.12 0.08 0.10
CV% 23.72 21.80 24.41 10.60 9.53 13.67 16.78 0.78

e IS e NS g el s e Jloiml 0o )0 0 5 ) mhaw o o 5 4 e g
*, ** Significant at P < 0.05 and 0.01, respectively; ns, Not significant
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Table 4. Correlation coefficient (r) soil physico-chemical characteristics and qualitative and quantitative characteristics of tobacco in different soils

- . . ) Organic Available
Characteristics pH EC Cl Sand Silt Clay  Total nitrogen carbon phosphorus CEC
@dSmt)  (mel?) (%) (mg kg™ (cmol+ kg™)

(Leaf green weight) -0.48" -0.39 ™ -0.04 ™ 0.05m™ -0.07™  -0.02"™ 0.33™ 037" -0.05 ™ 0.30"™
(Leaf green weight) -0.46 " -0.46 " -0.13 "™ 0.05m™ -0.11 ™ 0.05m™ 035" 0.30" 0.01"m 0.27™
(Average price) 0.01m 0.06 ™ -0.13™ -0.21™  0.07"™ 0.36 ™ 0.18 ™ -0.13 ™ -0.25 ™ -0.21 ™
(Income) -0.23™  -018™  -0.17™ -015™  0.04™ 0.27 ™ 0.31m 0.09 ™ -0.14 -0.01 "
(Total leaf K perc.) -0.22 -0.11m -0.08™  -0.14"™ 0.01™ 0.17 "™ 0.28 ™ 0.221m -0.14 ™ 0.24 ™
(Total leaf K perc.) -0.29™  -010™  -0.14™ -030™ 0.23"™ 0.33m™ 0.33™ 0.29 ™ -0.08 ™ 0.23m
(Total leaf K perc.) -0.04™ 011" 0.09™  003™ -005™ -0.01"™ 0.05 " 0.07 ™ -0.08 ™ 0.11m
(Total leaf K perc.) -0.24™  -006™  -0.17™ 001™ -001™ -0.01"™ 0.34 ™ 0.18 ™ -0.27 "™ 0.33™
(Total leaf K con.) -0.47" -0.48" -0.21™ -0.02™ -0.07™ 0.14 ™ 031"m™ 0.33™ 0.18 "™ 0.37™
(Total leaf K con.) -0.52™ -0.43" -0.24™  -016™  0.07"™ 0.25 M 0.35™ 0.38 ™ 0.16 ™ 0.37™
(Total leaf K con.) -0.24 ™ -0.39 ™ -0.14 ™ 0.08 ™ -0.14 ™ 0.03™ 0.22"m 0.28 ™ 0.15"™ 0.27™
(Total leaf K con.) -0.47" -0.61 ™ -0.23 ™ 0.06 " -0.27 " 0.10™ 0.32"m 0.23"™ 0.23"™ 0.44"

(Sugar) -0.11 " 0.15"™ 0.23™ 0.05"™ -0.14 ™ 0.10™ 0.13"™ -0.15™ -0.22 ™ -0.24 ™
(Nicotine) -0.01m™ 0.01m 0.04™  0.07" 0.02m  -0.18" 0.29 ™ 0.18 ™ 0.16 ™ 0.19 ™
(Sugar/Nicotine) -0.05 ™ 0.18 ™ 0.14™  -0.09™  -0.03™ 0.25m™ -0.05 ™ -0.28 ™ -0.23 ™ -0.32™
Chlorophyll -0.06 ™ -0.27 ™ -0.19 ™ 0.31"m™ -0.29™  -0.27"™ 0.38 "™ -0.13™ -0.03 ™ 031™

a0 e NS g sl lo gine Jlaiml 0o )0 8 5 ) o ;8 i a4y s g %
*, ** Significant at P < 0.05 and 0.01, respectively; ns, Not significant
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Table 5. Correlation coefficient (r) between different potassium forms and qualitative and quantitative characteristics of tobacco in different soils

P 1
Potassium forms (mg kg™) Potassium forms (% totalK™)

Characteristics

Kso Kexch Knexch Kmin Ktotal KaquaKso Kexch Knexch Kmin Kaqua
(Leaf green weight) 0.34™ 0.16™ 021" 0.17"m 0.19 ™ 0.09 ™ 033 ™ 0.08 ™ 0.15 ™ -0.17 = -0.03 ™
(Leaf green weight) 030™ 0.14™ 0.17m™ 0.12 ™ 0.14 ™ 0.06 ™ 0.29 ™ 0.06 " 0.13 ™ -0.15 ™  -0.06 ™
(Average price) 058™ 031™ 020" 0.22 ™ 0.24 ™ 0.36 " 0.59 0.17 ™ 0.14 ™ -020 ™ 026 ™
(Income) 0.56 " 030™ 0.26™ 0.23 ™ 0.25 ™ 0.30 ™ 055" 016 ns  0.21 ™ -026 ™ 017 ™
(Total leaf K perc.) 059™ 050~ 0.30"™ 0.07 ™ 0.14 ™ 0.34 ™ 0.59 048 ° 0.24 -037 ™ 038 "™
(Total leaf K perc.) 060™ 062" 040" 0.11 ™ 0.20 ™ 048" 0.58 ™ 057 ° 0.37 ™ -0.51 * 053~
(Total leaf K perc.) 047" 0.22™  0.25™ 0.16 ™ 0.19 ™ 0.18 ™ 047" 0.14 ™ 0.15 ™ -020 ™ 013 ™
(Total leaf K perc.) 0.31™  0.34m™ -0.50 ™ -022 ™ -017 ™ 0.08 "™ 0.38 ™ 049 © -0.07 ™ -0.09 ™ 018 ™
(Total leaf K con.) 0.18™ 0.26™ 020" 0.03 ™ 0.08 ™ -001 ™ 022" 0.27 ™ 0.24 ™ -030 ™ -011 "
(Total leaf K con.) 0.24™  038™  0.28™ 0.08 " 0.14 ™ 011 ™ 0.26 ™ 0.36 " 0.32 ™ -0.40 ™ 0.02 ™
(Total leaf K con.) 0.24™  0.17™  0.18™ 0.05 " 0.08 ™ -0.06 ™= 028 ™ 0.15 ™ 0.20 ™ -023 ™ -020 "™
(Total leaf K con.) -0.08™  0.13™  0.04™ 0.1 ™ -0.06 ™ -014"™ -001"™ 022" 011 ™ -0.15 ™ -0.19 ™
Sugar) 037™ 0.10™ -0.07™ 01" 0.07 ™ 0.06 " 0.42 ™ 011 ™ -0.05 "™ -0.01 ™ 005 "™
(Nicotine) -0.16™  -0.02™ -0.1™ 022 ™ 02" 0.07 ™ 020 ™ 010 ™ -0.08 ™ 0.05 ™ 023 ™
(Sugar/Nicotine) 0.30™ 0.06™  0.00m™ 0.15 ™ 0.13 ™ 0.04 037 ™ 0.01 " 0.01 " -0.03 ™ -0.01 "

e IS G NS g el o e Jloiml 0o )0 0 9 ) zhas ;o oS i 4y s g3
*, ** Significant at P < 0.05 and 0.01, respectively; ns, Not significant
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Table 6. Mean of determined characteristics in three provinces of Golestan, Mazandaran and Guilan

Characteristics Leaf Leaf Stem Leaf Leaf green Leaf Average Income per pot
length width diameter chlorophyll weight drv weiaht price (Risl) P
Province  (cm) (cm) (mm) (spad) @) y © g (Rial)
Golestan 33.45 17.24 15.34 45.07 357.78 62.29 39274 2446
Mazandaran 39.01 19.59 19.15 42.11 526.71 88.14 50171 4422
Guilan 38.06 19.03 17.48 45.70 479.65 78.54 38924 3057
WS 9 ol y sl ey licndS il daws 0 00l (5 S0 3106l Wlas (uileo —F Jgua anlal
Continued table 6. Mean of determined characteristics in three provinces of Golestan, Mazandaran and Guilan
Characteristics Income per hectare Stem fresh Stem dry Leaf potassium Total ash sugar Nicotine Sugar/nicotine
. (million rials) weight (g) weight (g) - (%) (%) (%) g
Province (%) (g plant™)
Golestan 50.66 143.57 26.93 2.20 1.37 8.83 12.41 1.71 8.26
Mazandaran 88.26 213.06 40.53 2.40 2.11 10.42 14.84 1.47 10.09
Guilan 61.52 190.83 36.96 2.40 1.88 10.31 14.46 1.80 6.92
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Abstract

Potassium content in tobacco leaves is highly affected the quality of tobacco and considered the
important indicator for determining the tobacco leaf quality. The objective of this study was to
investigate the relationship between different soil K forms (soluble, exchangeable, non-exchangeable,
mineral and extracted with aqua-regia extractable) with quantitative and qualitative characteristics of
tobacco. Nineteen surface soil samples were collected from tobacco cultivated areas of Golestan,
Mazandaran and Guilan provinces. Physical, chemical properties and different forms of potassium in
the soils were measured. A pot experiment in a completely randomized with three replications for the
soils without application of potassium fertilizer was design to study the potassium uptake by tobacco.
The results showed the lowest amounts all potassium forms in Guilan soils (except exchangeable
potassium) and the highest amounts in Mazandaran soils. The effect of soil type on all the
morphological and chemical characteristics of tobacco was significant at P<0.01. Soluble and
exchangeable potassium were highly correlated with morphological and chemical characteristics of
tobacco. The amount and also the ratio of soluble to total potassium in percent) at P<0.01 and
exchangeable potassium at P<0.05 had the relatively strong correlation with the tobacco potassium
percentage. Also, because the amount of different forms of potassium did not explained the reason of
potassium changes in the tobacco plant. Therefore, it is suggested to use the ratio of soluble and
exchangeable potassium to total potassium (in percent) for more precise potassium fertilizer
recommendation.
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