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Table 1. Some physical and chemical characteristics of the studied soil.

e

Soil text (o) anle (o) oY (o) s u EC K
oil texture p 1 s
S Sand (%) Silt (%) Clay (%) dS.m™) (mgKg")
e o e 16.71 51.64 31.65 7.6 0.6 277.71

Silty clay loam
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Table 2. Major element analyses (Oxides percentage) of glauconitic sandstone samples procured from

Maraveh, Iran as analyzed by X-ray fluorescence analyzer.

Sample SiO, Al,O5 Fe,0; CaO Na,O MgO K,0O MnO P,0;s
1 19.57 3.33 1.72 40.35 0.51 0.93 0.84 0.067 0.243
2 75.65 9.38 3.20 2.83 1.92 1.32 1.43 0.019 0.097
3 71.85 10.87 3.01 3.35 1.70 1.16 2.49 0.021 0.375
4 67.12 10.02 2.80 7.35 1.85 0.93 2.51 0.045 0.146
5 68.19 9.77 3.65 5.74 1.77 1.20 2.69 0.032 0.667
6 73.57 10.48 2.71 3.33 1.89 0.93 2.74 0.027 0.434
7 68.64 9.80 3.36 6.12 1.24 0.97 1.82 0.182 0.146
8 71.83 9.96 3.47 4.40 1.50 0.96 2.02 0.056 0.117

B 64.55 9.20 2.99 9.18 1.55 1.05 2.07 0.06 0.28

Means

VoA
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Figure 1. Release of accumulative K™ from the glauconitic sandstone for 6 days extracted with A- disstiled
water water B- sulfuric acid (1 M) and C- hydrochloric acid. Columns labeled with different letters indicate
significant differences between treatments according to the Duncan test (P<0.05).
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Figure 2. Release of K" from the glauconitic sandstone by different treatments. Columns labeled with different
letters indicate significant differences between treatments according to the Duncan test (P < 0.05).
1- NaCl- Furnace- HCl, 2- H,SO4- Autoclave, 3- CaCOj3- Autoclave, 4- HCI- Autoclave, 5- Furnace -NaOH-

Autoclave, 6- CaCl,- Autoclave.
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Table 3. Analysis of variance of some growth characters on canola plants as affected by glauconitic sandstone.

SES U5 ENe3T)
Dry weight Fresh weight oyl s S S ybie
Js i lsh i Js i lsh i df Source of variations
Total Root Shoot Total Root Shoot
SIS
0.006* 0.0005ns 0.004* 1.19%*  0.001* 1.13%* 2 e
Glauconit
U
0.0007 0.005 0.0006 0.151 0.0003 0.147 25
Error
27 &
total

(Sold e pe 5 Ao 0 ho s ) Cih—w 03 Gl g S S oy =
*% % and ™ indicated significant at 1%, 5% level of probability and no significant, respectively.
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Table 4. The effects of glauconitic sandstone powder on fresh and dry weight of canola.

Sés 05 BReY
Dry weight (g) Fresh weight (g) b les
5 =) sl e Js Al sl i Treatments
Total Root Shoot Total Root Shoot
dals
0.07° 0.01° 0.06° 0.75° 0.05° 0.70°
Control
0.09° 0.01° 0.08° 1.25° 0.05° 1.20° 75 (g)
0.13? 0.02° 0.11? 1.46 0.07 1.39° 150 (g)

A (gl e sl Ao s 0 CEMﬁ oKl Q)»J‘TLJJ::..» G S il s slad e
Columns labeled with different letters indicate significant differences between treatments according to the Duncan
test (P <0.05).
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Table 5. Analysis of variance of some growth characters on wheat plants as affected by glauconitic sandstone.

SES U5 ENe3T)
Dry weight Fresh weight &olsT ax o St lee
s i s i s i lsh i DF Source of variations
Total Root Shoot Total Root Shoot
SIS
0.011**  0.001** 0.004** 0.328**  (0.041** 0.161** 2 e
Glauconit
U
0.0004 0.0001 0.0001 0.013 0.001 0.009 25
Error
27 &
total

.&5};5'.«.» pe 5 Ao 33 0 oy ) Cih—w BE éJ‘%;?"-‘ S ns K ®
*% % and ™ indicated significant at 1%, 5% level of probability and no significant, respectively.

2 3 olen el g ady, KEE 5 5 U595 L SH Krwanls jo g slajles SU -1 Jyas
f f

Table 6. The effects of glauconitic sandstone powder on fresh and dry weight of wheat.

SEF 03 F s
Dry weight (g) Fresh weight (g) o, les
JS Al sl i JS Al sl i Treatments
Total Root Shoot Total Root Shoot
c b c c b b Aals
0.06 0.02 0.04 0.62 0.13 0.49
Control
0.13* 0.04* 0.09* 1.00° 0.26" 0.79* 75 (g)
0.09° 0.03° 0.06° 0.77° 0.23° 0.54° 150 (g)

A (gl e sl As s 0 CEMﬁ oKl Q)»J‘TLJJ::..» G S Pl s slad g
Columns labeled with different letters indicate significant differences between treatments according to the Duncan
test (P <0.05).
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Abstract

Background and Objectives: Potassium is the fourth most abundant element in the earth's
crust that plays important roles in enzymes activity, protein synthesis and photosynthesis.
Glauconite is a hydro- silicate of iron and potassium. Most of the fertilizers including potassium
are imported in our country and finding demotic sources for potassium fertilizers is very
important. Glauconite is a micaceous mineral containing K, Fe and Mg, as well as Al and Si. In
classification of sedimentary stones, the glauconitic sandstone is classified in green sanstone.
The aim of this study was evaluation of K" release and the potential use of glauconitic sandstone
powder as a potassium fertilizer for wheat and canola plants.

Materials and Methods: The glauconitic sandstone was collected from around Sozesh village
in Maraveh, Golestan Province, Iran. The sandstones were finely ground and passed through a
sieve of mesh number 20 and 120. The amount of potassium released from these powders
(mesh 20 and 120) were accumlatively identified in distilled water, HCI and and H,SO4 during
6 days. In addition, in order to find the best method for maximum potassium release, different
treatments including calcium carbonate- autoclave, furnace- NaOH- autoclave, NaCl- furnace-
HCI, HCI- autoclave, H,SO,4- autoclave and CaCl,- furnace were utilized. The potential use of
this sandstone as a potassium fertilizer was assayed through cultivation of wheat and canola
plants in soils treated with 75 and 150 g glauconitic sandstone powder per kg soil.

Results: XRay fluorescence analysis indicated that the glauconitic sandstone consisted of
2.24% potassium oxide along with magnesium, phosphorus, zinc and other essential elements,
releasing only 0.13 percent of its potassium during 6 days in water. Study of the potassium
release using several treatments indicated that the NaCl- furnace- HCl and H,SO,- autoclave
treatments could release the highest amount of K™ from the stone that was about 7%. Soil
application of glauconitic sandstone for wheat and canola indicated the highest fresh and dry
weight of wheat were observed by application of 75 g glauconit per kg soil and use of higher
amunts (150 g per kg soil) cuased frsh and dry weight to be reduced. Roots and shoots fresh and
dry weight were higher in canola plants supplied with 150 g glauconitic sandstone per kg soil,
compared to control.

Conclusion: The results indicated that glauconitic sand stone have the ability to release
potassium and may compensate potassium deficiency in soils for wheat and canola. Further field
experiments are necessary for the results to be confirmed and determination of glauconitic
sandstone use-rates.

Keywords: Acidic and thermal extraction, Canola, Maraveh glauconite, Potassium fertilizer,
Wheat
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