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Tablel. Extracting methods for soil available potassium removal

Extractants Equilibration time (min)  Soil-solution ratio Reference
NH,OAc, 1M 15 1:10 Rowell, 1994
NaOAc, 1M 10 1:20 Csatho, 1998
NaCl, 1M 15 1:10 Martin & Sparks, 1983
BaCly, 0.1M 30 1:10 Simard & Zizka,1994
CaCl,, 0.01M 60 1:10 Houba et al., 1990
HNOs3, 0.1M 960 1:10 McLean,1976
HNOj3, 0.01M 16 1:10 McLean, 1976
NH;HCO3 1M and DTPA 0.005M 15 1:2 Jones, 1990
Mehlich I 5 1:5 Mehlich, 1953
Mehlich 11I™ 5 1:10 Mehlich, 1984
H.0 60 1:25 Schneider, 1997
NaTPB™, 0.2M 5 1:6 Cox et al, 1999
NaTPB, 0.2M 240 1:6 Carey et al., 2011
Morgan-Wolf ™™ 5 25:40 Jones, 1990

“HCL 0.005M and H,SO, 0.025M; “"CH3;COOH 0.2M, NH;NO; 0.25M, NH4F 0.015M, HNO; 0.013M, and EDTA 0.001M;

——

CH3;COONa 0.73M, CH3;COOH 0.52M, and DTPA 0.0001M
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Table 2. Statistical indices of some chemical and physical characteristics of studied soil samples

Property Minimum  Maximum Mean St. deviation  Coefficient of variation
pH 6.19 7.30 6.82 0.215 3.10
EC (dSm?) 0.16 1.09 0.456 0.246 53.9
CCE %) 0.25 9.50 3.18 2.58 81.1
Organic carbon (%) 0.41 1.56 1.02 0.325 31.8
CEC(meq 100 g 14.9 27.2 20.92 3.37 16.1
Clay (%) 13.8 43.6 29.5 9.85 334
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Table 3. The mean of soil potassium extracted (mg kg™) with different extraction methods

Soil NH4OACc NaOAc NaCl BaCl, HNO; HNO; CaCl, NaTPB, NaTPB, H.0 -NH;HCOs;  Mehlich Mehlich  Morgan-
No. (am) (aMm) (AM) (0.1Mm) (0.1M) (0.01Mm) (0.01Mm) 5min. 4h. 2 DTPA | 11 Wolf
1 325 304 250 501 393 202 151 454 605 103 393 133 512 161
2 269 150 126 311 265 84 84 348 464 52 304 75 282 89
3 715 382 317 603 626 226 184 713 978 145 509 286 772 194
4 166 241 89 269 184 75 51 190 251 34 231 59 169 68
5 244 166 150 321 246 161 97 314 419 51 273 119 266 83
6 215 124 115 279 173 70 67 271 361 39 262 56 257 66
7 241 131 97 241 208 65 60 220 391 42 261 53 238 64
8 191 128 113 255 246 113 96 227 303 52 231 104 210 90
9 236 177 203 353 328 106 93 233 310 115 232 117 241 109
10 234 204 170 352 319 150 115 246 352 67 237 120 259 151
11 626 462 404 676 746 388 294 639 916 188 465 447 712 286
12 144 112 92 205 176 115 89 106 142 31 155 79 133 76
13 309 286 227 422 385 216 157 345 460 91 310 264 220 177
14 214 181 152 360 251 201 129 232 310 78 225 131 192 118
15 217 150 134 284 227 165 98 225 300 53 239 113 180 93
16 165 108 94 220 188 75 75 150 200 40 184 75 156 75
17 145 57 48 144 115 50 48 38 141 15 115 39 78 51
18 214 109 100 269 189 60 60 257 343 27 243 43 194 60
19 263 142 141 219 251 115 70 295 396 53 305 104 240 67
20 338 173 145 323 306 121 74 265 353 33 362 125 294 75
21 434 278 197 428 467 197 151 455 667 93 377 214 467 158
22 622 378 330 533 617 254 212 619 825 155 468 306 644 216
23 620 400 363 611 659 279 194 675 850 159 479 349 729 227
24 705 482 340 714 790 326 271 792 1056 181 485 436 892 268
25 723 466 311 651 751 336 238 762 1016 181 462 387 805 248
26 554 256 227 432 512 187 119 450 828 79 410 190 421 131
Mean 351.1 232.8 189.8 387.5 369.8 166.8 126.0 366.8 509.1 83.0 315.9 170.1 367.7 130.1
Min. 144 57 48 144 115 50 48 38 141 27 115 39 78 51
Max. 723 482 404 714 790 388 294 792 1056 188 509 447 892 286
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Table 4. Correlation coefficient between the soil potassium extracted by different extracting methods

K extractant N'(*l“,\OA)AC Na%c ’(\f,‘\%' ('(3)?10“'/'2) ('S.Nl(,\);) ((':B'f,\j) (gg(lﬂ'\i) NaTPB, 5min ;"> H,0 AB-DTPA Mehlich| Mehlich 11l Morgan- Wolf
NH.OAC (1M) 1

NaOAc (1M) 0.91% 1

NaCl (1M) 090 093 1

BaCl, (0.1M) 0.89 0.94* 091° 1

HNO; (0.1M) 096 0.95* 094 094 1

HNO; (0.01M) 0.84 091* 089 091° 091 1

caCl, (0.01M) 0.86° 093" 090 0.93* 093° 096 1

NaTPB, 5min. 0.95° 093" 092 092 095 086 0.89° 1

NaTPB, 4h 097 0.90* 089 0.89° 094" 083 086 098" 1

H0 0.86* 0092 0.94* 092 092 090 093 089 085 1

NH:HCO;DTPA 092 0.87* 088" 085* 089" 078° 079* 093 092 080 1

Mehlich 111 0.91% 0094 091 092 096 094 095 090 087" 092" 083" 1

Mehlich 111 0.95* 093 091 093 0.95* 085* 089* 097" 095 089* 091* 089" 1

Morgan- Wolfapp. ~ 0.86% 094 0.92* 000* 003 093 096* 089 086 0.93° 078° 094  0.88* 1

RUWI RV SRS Oy PV E W NP PR COON- R CE RN Rt
*indicate significant correlation (P<0.01).
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Figure 1. Correlation of soil K extracted by NH4OAc, 1M and HNOs3, 0.1M with leaf dry weight and leaf K

concentration
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Table 5. Coefficient of correlation between potassium extracted by different extractant and plant indices
Dry matter K concentration K content
Leaf Shoot Leaf Shoot Leaf Shoot

NH,0AC (1M) 0.88*  0.87* 0.94% 0.89% 0.96** 093"
NaOAc (1M) 0.79"  0.73* 0.89% 0.84% 0.88**  0.84*
NaCl (1M) 0.81**  0.79* 0.89% 0.87* 0.88**  0.87*
BaCl, (0.1M) 0.80**  0.73* 0.87* 0.83* 0.86**  0.83*
HNO3 (0.1M) 0.87**  0.85* 0.94% 0.88% 0.94**  0.90%
HNO; (0.01M) 0.78**  0.73* 0.85* 0.81** 0.84"  0.94*
CaCl, (0.0LM) 0.81**  0.75* 0.86% 0.81% 0.86**  0.81*
NaTPB, 5min. 0.81**  0.78* 0.90%* 0.88% 0.90**  0.89*
NaTPB, 4h 0.85**  0.83** 0.91%* 0.87* 0.93**  0.90*
H,0 0.80**  0.76" 0.85% 0.81% 0.84"  0.81*

NH:HCO:DTPA 0.79"*  0.78" 0.87* 0.86"* 0.86"*  0.87*

Mehlich | 0.80%* 0.77%* 0.91** 0.85** 0.89** 0.85**

Mehlich 11 0.81%* 0.79%* 0.89** 0.84** 0.89** 0.87**

Morgan- Wolf 0.80%* 0.74% 0.87** 0.82** 0.86** 0.81**
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Extractant

"indicate significant correlation (P<0.01).
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Table 6. Correlation coefficients between K extracted by extractants and plant indices in soils with K to clay
ratio less than 9
Dry matter K content
Leaf Shoot Leaf Shoot

NH,OAc (1M) 0.70*° 0.77° 0.66* 0.76°
NaOAc (1M) -0.36"™ -0.15"™ -0.19"™ -0.13™
NaCl (1M) 0.24" 0.49° 0.54° 0.61°
BaCl (0.1M) -0.01" 0.03" 0.13" 0.11"
HNO; (0.1M) 0.56* 0.76* 0.52* 0.62
HNO; (0.01M) 0.03" 0.31" 0.22" 0.31"
CaCl, (0.01M) 0.16" 0.31" 0.26" 0.27"
NaTPB, 5min. 0.44° 0.54* 0.35™ 0.40°

NaTPB, 4h 0.67° 0.56* 0.26™ 0.30"
H.0 0.24"™ 0.40° 0.27"™ 0.26™
NH;HCO3-DTPA 0.46° 0.63* 0.54* 0.64°
Mehlich | 0.20" 0.53° 0.38° 0.54"
Mehlich 111 0.53* 0.52° 0.36™ 0.46°

Morgan- Wolf 0.12" 0.27™ 0.30™ 0.28"™

Sl o g (Siwnad pac 5 do s w9 o Jladnl maw (ol gxe  (Sien odimslis VLIS
=, *and ™ indicate significant correlation in 99 and 95 confidence levels and also no significant correlation, respectively
(Extracted with NHAOAC, 1IM) ¥Yso < pgigelenbinl b gly5el B’
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Evaluation of Chemical Extractants Ability for Extracting Available
Potassium in Some Tobacco-cultivated Soils in Northwest of Iran

Rahmatollah Ranjbar!, Ebrahim Sepehr*?, Abbas Samadi®, Mir Hassan Rasouli-

Sadaghiani*, Behnam Dovlati®, Mohsen Barin®
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Abstract

Potassium (K) plays a vital role in increasing the tobacco yield and controlling important quality
parameters such as leaf combustibility. In order to evaluate chemical extractants ability to extract
available soil K, a greenhouse experiment was conducted in a complete randomized block design with
26 soil samples with 3 replicates in some tobacco-cultivated soils in northwest of Iran. Evaluated K
extractants were 1M NH4OAc, 1M NaOAc, 1M NaCl, 0.1 BaCl,, 0.1M HNOs, 0.01 HNOs, 0.01M
CaCly, NaTPB (5min.), NaTPB (4hs), H.0, NH/sHCO3-DTPA, Mehlich I, Mehlich Il and Morgan-
Wolf methods. There was positive and significant correlation among potassium extracted by all the
extracting methods. Leaf yield and potassium concentration in tobacco leaves were highly correlated
with potassium extracted with 1M NH4OAC (r= 0.88, r= 0.94, respectively), NaTPB 4h (r=85, r=0.91,
respectively), and 0.1 M HNOs (r= 0.87, r=0.93, respectively). In soils with Ka. /clay ratio less than 9,
correlation coefficients between tobacco quantitative components and Kex significantly decreased. It
was conluded that 1M NH4OAC and 0.1M HNO:s is suitable as soil testing methods for determining
available K for tobacco in the soils of tobacco fields in northwest of Iran. These extractants showed
high correlation with leaf potassium concentration and tobacco leaf yield. In addition, these two
methods are simple procedure and cost effective.
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