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ABSTRACT

Glauconite "Green Sand” is an iron potassium phyllosilicate
mineral (mica group) , green in color , very low weathering resistance
and very friable. Preliminary studies were carried out to study the
possibility of using glauconite deposits as an amendment for sandy
soils. Two glauconite deposits were used, the coarse textured (CG),
and the fine textured (FG) . Two gluaconite types were collected from
Al-Bahria Oasis, New valley, Egypt. Two pot experiments were
carried out using a sandy soil. Soil was cultivated with faba bean or
peas and set up to study the efficiency of using glauconite as a soil
amendment. Each glauconite (fine or coarse) was applied to the sandy
soil at six rates (0, 2, 4, 6, 8 and 10 ton/feddan). Analysis of the two
types of glauconite showed that Ec in FG is higher than that in CG ,
however pH of FG is lower than that in CG. FG contain clay+silt %
,K and Zn more than CG , however, CG contain organic carbon, P, Fe
and Mn more than FG Application of the two glauconite deposits at
the rate of 8 ton/feddan to the sandy soil increased the plant height,
fresh and dry weight as well as water use efficiency for both "faba
bean and peas shoots". In general, application of glauconite improves
the water use efficiency and enhances the plant growth. It could be
recommended that using of glauconite at 8 ton/feddan is beneficial for
the plant growth in sandy soil under the conditions of El-Minia
Governorate, Egypt.
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INTRODUCTION

It is a naturally occurring mineral
mined from ocean sedimentary rock
known as “greensand”. It is often an
olive-green colored sandstone rock
found in layers in many sedimentary
rock formations.The major chemical
description of  glauconite is
((KvNa)(Fe+31AI1Mg)Z(Si1A|)4010(OH)2
). Greensand deposits are found all
over the world. The pH of the
glauconite varies from slightly acidic
to slightly alkaline depending on the
source and has little effect of soils.
(Abudelgawad et al., ,1975).

Glauconite is the name given to a
group of naturally occurring iron
potassium phyllosilicat mineral (mica
group), green in color, very low
weathering resistance and very friable.
composed of pellets or grains . (Odin
and Letolle , 1980).

Greensand has been used for over
100 years as a natural source of slow
release fertilizer and soil conditioner
.The slow release of potassium and
phosphate does not burn plants and the
minerals improve the moisture holding
properties. Glauconite is often used in
compost piles to increase the nutrient
content and diversity of beneficial
microbes. (EI-Amamy et al., , 1982).

A field test by Rutgers University
in a sandy loam soil with greensand
applied in the row at the time of
planting, found that application of
greensand increased the vyield of
potatoes. The benefits of greensand,
largely unexplained by scientific
research are far more than a laboratory
analysis would indicate. However

numerous greenhouse and field studies
had shown significant improvements
in the growth of plants. Other studies
had shown that the use of greensand
improved the taste, color, nutritional
value, the health of plants and the soil
health. (Ejlmann et al., , 1963).

Bambalov and Sokolov, (1998)
Suggested that the glauconite is an
improving agent for accelerated
cultivation of soils with low fertility
and damage in Belarus, United Arab
Emirates and Egypt.

Petkova et al., , (1998) and
Pishmanov and Petkova, (2002)
reported that Lucerne and Wheat can
be grown on glauconite-phosphorite
substrate without any addition of
mineral fertilizers.

Many agronomic studies
discussed the potential of glauconite as
soil additive that gradually release
potassium essential for plant growth
(Prokoshev et al., , 1992; Mazumder et
al., , 1993; Rao et al., , 1996; Nosko,
1998; Akhtar and Jenkins., 1999 and
Griffioen, 2001).

Vasiljiv and Kozhemayakin
(2007) found that glauconite increased
potato yield and stimulated plant
adaption capacity.

In Egypt, according to EI-Aref et
al., (1999) the thickness of the
overlying glauconite sediments varies
from up to 25 m in the Western and
Eastern Wadis areas to less than 1 m in
the high central area, EI-Gideda mine
of Bahria Oasis.

Glauconites occur in the Western
Desert associated with phosphorites
and iron ores ( Baioumy, 2007) .
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For attaining and maintaining
self-sufficiency in food and grain
production, potassium fertilization is
playing an important role in Egyptian
agriculture. Egypt is dependent on
imports of potash fertilizers to meet its
annual requirements. In order to
reduce the dependence on imported
potash fertilizers, Glauconite (a potash
mineral) has been identified as an
indigenous alternative  source of
potash. Its application in the field is
economic as well as eco-friendly as
there is no losses of nutrients from this
mineral and its price is cheaper than
the imported potash; huge resources
are found in many localities in the
Western Desert (Baioumy , 2007 )

Glauconite ores can be used
instead of K,SO, fertilizer and a base
of ecological agriculture because they
are not only an alternative of mineral
fertilizers but they also can increase
soil fertility(Eid, 2012).

The main objective of the present
study was to evaluate the impact of the
two glauconite types on growth and
water use by faba bean and peas
plants.

MATERIALS AND METHODS
Soil:

The soil used in this study was
sandy loam in texture and was
collected from the newly reclaimed
desert land at the Western district of
the Nile Valley, West of Samalout ,
El-Minia Governorate, Egypt . Some
analytical data of the studied soil are
given in Table (1).

Glauconite deposits:

Two glauconite deposits were
tested in the current study, these
deposits were collected from Al-
Bahria Oasis, New Valley governorate
, Egypt. Each deposit of glauconite
(Fine or Coarse) was thoroughly
mixed. A representative sample was
taken from each deposit and analyzed
for the particle size distribution , pH ,
EC, P, K, Fe ,Mn, Zn and Cu. Some
analytical data of the two tested
glauconites are presented in Table( 2).

Table 1: Some analytical data of the

studied soil
Soil properties Value
Coarse 41.80
sand
Particle size Fine 30.08
distribution: (%) sand
Silt 10.20
Clay 17.92
Texture Sandy
loam
pH (1:2.5) 7.74
CaCO; (%) 12.80
OM (%) 0.15

EC dS/m (soil paste extract) 2.73

Soluble cations (meg/l) :

Na* 3.10
¥ 1.10
Ca*' 2.10
Mg”* 1.70
Soluble anions (meg/l) :
CI 4.10
HCO3 0.80
COy*
SO,° 2.10
Available P (ppm) 16.00
Available K (meqg/100 g) 0.61
Available Fe (ppm) 2.20
Available Mn (ppm) 0.50
Available Zn (ppm) 0.30
Available Cu (ppm) 0.10
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Preliminary studies:

Effect of the tested glauconite
deposits (Fine or Coarse) on some
vegetative growth parameters and
water use efficiency by the faba bean
and peas plants.

Set up of the pot experiment.

Two pot experiments were
designed for tested glauconites and
two plants, the first one was carried
out on faba bean plants and the second
one on the peas plants. The two tested
glauconites were applied to the sandy
soil at six application rates (0, 2, 4, 6,
8, and 10 ton/feddan). Each treatment
was replicated 4 times. Three kg of air
dried treated soil were placed in a
plastic pot (14 cm diameter with 20 cm
depth). Three seeds of each plant were
planted in each pot on 12" December
2013. The plants were thinned and two
plants were left to grow in each pot.
The plants were received the
recommended fertilization of N, P,
and K at the equivalent rates of 99 kg
N, 62 kg P,Os, and 75 kg K,O/feddan.
Irrigation was followed every five
days with an amount of water to
compensate the loss in moisture which
was maintained at the field capacity.
After 60 days from planting, the plant
height ~ (cm/plant) and  water
consumptive use by the plants (L/pot)
were recorded. The above ground part
of each plant was cut. Then, the fresh
and dry weights of the plant shoots
(g/pot) were recorded. The water use
efficiency was calculated as dry matter
o/liter of the consumed water.

Laboratory analysis.

a- Physical analysis

Particle size distribution was carried

out according to the international

pipette method (Piper, 1950).

b- Chemical analysis.

1- pH was measured in a 1: 2.5 (soil :
water) or (glauconite water)
suspension by pH meter as
described by Page et al., , (1982).

2-  Electrical  conductivity  was
determined in a soil paste extract or
glauconite paste extract using an EC
meter as described by Page et al., ,

(1982).
3- Total Carbonates was determined as
CaCO; using the calcimeter

apparatus (Scheibler) as described
by Houba et al., , (1974).

4- Organic matter was determined as
total carbon according to Walkley
and black’s method ( Page et al., ,
1982).

5- Soluble cations ( Ca®* , Mg®* , Na*
and K*) and soluble anions ( CO; ,

HCO; , CI'" and SO,%) were
determined according to Page et al.,
, (1982).

6- Available  phosphorus  was

determined by using Olsen’s
method according to Page et al., ,
(1982).

7- Available K was determined in
ammonium acetate extract
according to Page et al., , (1982).

8- Available Fe , Mn , Zn and Cu
were determined in DTPA extract
according to Lindsay and Norvell
(1978)
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Statistical analysis.

All recorded data were subjected to
statistical  analysis of  variance
procedure. The means of treatments
were compared using the L.S.D
according to Gomez and Gomez,
(1984).

RESULTS AND DISCUSSION
1- Comparison between the fine
glauconite (FG) and coarse
glauconite (CG):

As can be seen from results in
Table (2), several points and trends are
quite clear:

Electrical Conductivity (EC) in FG is
higher than that in CG , however, pH
of FG is lower than that in CG.

Fine glauconite contains clay + silt % ,
K and Zn more than CG, however,CG
contains organic carbon, P, Fe and
Mn more than FG.

2- Effect of glauconite deposits on
some vegetative growth parameters
and water use by faba bean plants
a- Some faba bean vegetative growth
parameters:

Application of the tested
Glauconites to the sandy soil generally
increased the faba bean vegetative
growth parameters (plant height and
fresh and dry weights of the plant
shoots) compared to those of the
untreated soil as shown in Tables 3, 4
and illustrated in figures 1, 2.

Data in Table (3) show that plant
height was increased with the increase
in FG application rate up to 8
ton/feddan. The relative values of the
plant height of the faba bean plants
compared to the control were 110, 119
,119, 121, and 120 % for 2,4 ,6, 8
and 10 ton/feddan , respectively. The
corresponding values for CG were
111, 113, 116, 116, and 118 % for 2, 4,
6, 8 and 10 ton/feddan , respectively,
(Table 4).

Table 2: Comparison between the two
tested glauconite deposits

Glauconite Fine Coarse
properties glauconit  glauconit
e e (CG)
(FG)
Coars 1.05 29.11
Particle e sand
size Fine 1.02 20.06
distributio sand
n (%) Silt 7.24 11.68
Clay 90.69 39.15
Texture Clay Sandy
clay
pH (1:2.5) 6.10 7.33
Organic Carbon (%) 0.32 0.50
EC, dS/m (soil 17.06 2.83
paste)
P (ppm) 7.00 33.00
K (ppm) 846 417
Fe (ppm) 9.80 54.00
Mn (ppm) 3.10 13.60
Zn (ppm) 3.00 1.64
Cu (ppm) 0.50 0.50
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Table 3: Effect of fine glauconite (FG) on some vegetative growth parameters and
water use by the faba bean plants*

Plant Fresh

height, weight, Dry weight, Water use
FG WUE
treatments R to Rto Rto WCU i .
(ton/feddan)  Cm (i jf: g/pot C% g/pot C% o R0C N R0
L gy 9% Ccou
0 648 100 21.3 100 2.23 100 2.0 100 111 100
2 713 110 244 114 248 111 1.9 95 131 118
4 771 119 297 139 271 121 2.0 100 135 121
6 773 119 316 148 275 123 2.0 100 137 123
8 783 121 320 150 298 133 2.0 100 149 134
10 777 120 317 148 287 128 2.0 100 143 129
LSDat5% 0.96 1.32 0.35 0.21

level :

* Each value is the mean of four replicates.
** R to C: Relative to control %

*** \WWCU: Water consumptive use (L/pot)
**x*% \WUE: Water use efficiency (g/L)

Table 4: Effect of coarse glauconite (CG) on some vegetative growth parameters
and water use by the faba bean plants*

CG treatments Plant Fresh Dry weight, Water use
(ton/feddan) height, weight,
cm  Rto g/pot Rto g/pot Rto WCU Fhx WUE
C% C% C% Fokkx
ol L/pot RtoC g¢/L Rto
% C%
0 66.6 100 246 100 232 100 20 100 1.16 100
2 740 111 263 106 278 119 21 105 131 112
4 75.8 113 29.0 117 292 125 20 100 146 125
6 778 116 302 122 294 126 2.0 100 146 125
8 776 116 30,5 123 3.03 130 20 100 151 130
10 78.6 118 325 132 312 134 1.9 95 1.65 142
L.S.D at 5% 1.67 1.22 0.37 0.22

level :

Details and symbols as those for Table (3).

The obtained results also The relative values of the fresh weight
indicated that the plant fresh weight of the plant shoots of the faba bean
was increased with the increase in FG plants were 114, 139 ,148, 150, and
application rate up to 8 ton/feddan . 148 % for 2 , 4 , 6 , 8 and 10
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ton/feddan , respectively, relative to
that of the control treatment (Table 3).
The corresponding values for CG
were 106, 117 ,122, 123, and 132 %
for2 , 4,6, 8 and 10 ton/feddan
respectively, (Table 4).

Data in Table (3) and illustrated
in figure( 1 ) show that plant dry
weight was increased with the increase
in the FG application rate up to 8
ton/feddan. Whereas the plant dry
weight was increased with the increase

Dry weight

3(g/pot)

in the CG application rate up to 10
ton/feddan. The relative values of the
dry weight of the plant shoots of the
faba bean plants were 111, 121 ,123,
133,and 128 % for 2,4, 6, 8 and 10
ton/feddan , respectively, relative to
that of the control treatment . The
corresponding values for CG were
119, 125,126, 130, and 134 9% for 2 , 4
, 6, 8 and 10 ton/feddan , respectively,
(Table 4).

3

2.5

2
15

1
0.5

0 -

FG Treatments (ton/feddan)

Figure 1: Effect of fine glauconite (FG) on dry weight of the faba bean

plants

Dry weight
(g/pot)3

il

%G Treathents tgn/fedda%)

10

Figure 2: Effect of coarse glauconite (CG) on dry weight of the faba bean

plants*
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The insignificant decrease in the
above mentioned vegetative growth
parameters of faba bean plants when
using 10 ton/feddan of FG ,compared
to 8 ton/feddan, may be due to
negative effect of the gradual increase
in the salt content of the added FG (
EC = 17.06 dS/m) . However, in case
of using CG (EC =2.83), the general
increase in the above mentioned
parameters was proportional to the
increase in CG application rate .

The improvement in the studied
growth parameters of faba bean plants
may be due to the richness of
glauconite in P, K, Fe, Mn, Zn, and Cu
nutrients (Table 2). Consequently, the
faba bean growth was enhanced. The
obtained results and the prevailing
discussion are in consistent with the
findings of Prokoshev et al., ,(1992);
Mazumder et al., ,(1993); Rao et al., ,

WUE (g/L)

(1996); Nosko, (1998); Akhtar and
Jenkins, (1999) and Griffioen,( 2001).
b - Water consumptive use and water
use efficiency by faba bean plants

The water consumptive use by
the faba bean plants was slightly
affected by increasing the application
rate of the glauconite, while, the water
use efficiency by the faba bean plants
was increased by increasing the
application rate of the glauconite
(Tables 3, 4 and figures 3, 4).

The increase in the water use
efficiency by the faba bean plants
could be attributed to the increase in
the dry weight of the plant shoots. The
increase in the water use efficiency by
the faba bean plants ranged between
118 to 134 % for 2 and 8 ton/ feddan
relative to that of the control treatment
by using FG , while the range was 112
to 142 % for 2 and 10 ton/ feddan
,relative to control by using CG

1.6

1.4

1.2

1
0.8
0.6
0.4
0.2

0 - T T T T T

0 2 4 6 8 10

FG Treatments (ton/feddan)

Figure 3: Effect of fine glauconite (FG) on water use efficiency by the faba bean

plants
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WUE (g/L)
1.8

1.6

14
1.2

1 -
0.8 -
0.6 -
0.4 -
0.2 -

0 - T T T T T

0 2 4 6 8 10

CG Treatments (ton/feddan)

Figure 4: Effect of coarse glauconite (CG) on water use efficiency by the faba bean

plants

The increase in water use
efficiency by faba bean plants grown
in the treated soil with glauconite may
be due to the increase in dry matter
with  the constancy of water
consumption. These results are in
harmony  with those reported by
Pishmanov and Petkova ( 2002).

3 - Effect of the two tested glauconite
deposits on some vegetative growth
parameters and water use by peas
plants

a- Some peas vegetative growth
parameters

Application of the tested
Glauconites to sandy soil generally
increased the peas vegetative growth
parameters (plant height , fresh and
dry weights of the plant shoots)
compared to those of the untreated soil
as shown in Tables (5)and (6) .

Without going in more details, it
is preferable to compare the effect of
glauconite on faba bean with it’s effect
on peas.

The results obtained from both

experiments showed several points

which can be summarized as follows:

1- The increase in vegetative growth
parameters (plant height , fresh
and dry weight) and water use by
peas plants due to the application
of glauconite had the same trend
as observed with faba bean plants

2- The relative improvement in
almost all studied parameters by
the peas plants was less compared
with faba bean plants. This may
be due to the difference between
the plant types.

3- The highest improvement in
almost all studied parameters was
obtained at 8 ton/ feddan
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glauconite treatment with the two (1992); Mazumder et al., , (1993);
tested crops. Rao et al., (1996); Nosko(1998);
Similar results were obtained by (Akhtar) and Jenkins (1999) and
Petkova et al., , (1998) ; Pishmanov Griffioen, (2001).
and Petkova(2002); Prokoshev et al.,

Table 5: Effect of fine glauconite (FG) on some vegetative growth parameters and
water use by the peas plants*

FG treatments Plant Fresh Dry weight, Water use
(ton/feddan) height, weight,
Cm Rto g/pot Rto g/pot Rto WCU *** WUE
C% C% C% el
xx L/pot Rto g/L Rto
C% C%
0 49.5 100 82 100 087 100 16 100 0.54 100
2 55.6 112 93 113 09 110 16 100 0.60 111
4 609 122 100 121 102 117 16 100 0.63 116
6 62.1 125 103 125 106 121 16 100 0.66 112
8 657 132 109 132 111 127 16 100 0.69 127
10 639 129 106 129 108 124 16 100 0.67 124
LS.Dat5% 0.88 0.83 0.09 0.08
level :

Details and symbols as those for Table ( 3).

Table 6: Effect of fine glauconite (CG) on some vegetative growth parameters and
water use by the peas plants*

CG treatments Plant Fresh Dry weight, Water use
(ton/feddan) height, weight,
Cm Rto g/pot Rto g/pot Rto WCU *** WUE
C% C% C% Fkkx
*x L/pot Rto g¢g/L Rto
C% C%
0 522 100 87 100 090 100 16 100 0.56 100
2 612 117 102 117 1.06 117 1.7 106 0.62 110
4 652 124 108 124 111 123 1.6 100 0.69 123
6 68.7 131 112 128 1.14 126 1.5 93 0.76 135
8 69.6 132 114 131 115 127 1.5 93 0.77 137
10 70.2 134 117 134 118 131 1.5 93 0.79 141
LS.Dat5% 3.37 0.80 0.08 0.08
level :

Details and symbols as those for Table (3).
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