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ABSTRACT: Two field experiments were conducted during the winter season 2014-2015
and 2015 - 2016 at Experimental Station Farm, Horticultural Research Station, Behera
Governorate, Egypt, to study the influence of two bentonite types (black and brown) and rates of
their application (0, 5, 10, 15 ton/fed) on some vegetative growth characters, yield and its
components of potato plants (Sponta c.v.) and some physical and chemical characteristics of
sandy soil. The results indicated that vegetative growth characters (plant height, branch
number/ plants, fresh and dry weight/plant) were significantly increased by addition of black
bentonite as compared to brown one. Also yield and yield component (tuber yield/plant, number
of tuber/plant, weight of one tuber and tuber yield/fed) were higher due to application of black
bentonite compared to brown one. Three application rates (0, 5, 10, 15 ton/fed) significantly
increased all vegetative character, yield and its component. The highest increase were obtained
for application of 15 ton/fed bentonite. The interaction effect between two bentonite types was
significant. The highest increases in vegetative growth, yield and its components were obtained
for application of 15 ton/fed black bentonite. There were no significant difference between two
bentonite types on chemical contents of foliage contents (N, P and K) and tuber contents
(starch, protein N, P, and K). Application rates (5, 10 and 15) all significantly increased
chemical, N, P and K contents of foliage and tuber. The highest increase were obtained by
application of 15 ton/fed bentonite. The interaction between two bentonite types and their rates
of application reflected positive effect in all chemical contents of foliage and tuber. The highest
increased was obtained by application of 15 ton/fed black tafla.

Application of black bentonite had significant effect on soil E.C., CEC, organic matter, water
holding capacity as compared to brown bentonite. Rates of (0, 5, 10, 15 ton/fed) significantly
increased all studied chemical and physical soil characters. The interaction between two
bentonite types and its rates of application reflected positive effects on all studied characters of
soil. The highest effect was obtained due to application of 15 ton/fed black bentonite.
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INTRODUCTION Potato is the rich source of starch,

Potato (Solanumtuberosum) is one of the vitamin, C, B and minerals. It contains about
most important food crops in the world. In 20.0 carbohydrate, 2.190 protein, 0.3% fat,
rank following wheat, maize and rice in the 1.1 % fiber and 0.9 ash (kumaret al. 2012).
world (FAO 2011). Potato is grown of land in According to the methods described by data
150 countries in the global with estimated were recorded in Tabe (1). Potato
annual production of 324 million ton. It is the cultivation extended to newly reclamation
second vegetable crop after tomato soil. Most of this soil is sandy and having
according to the cultivation area and the poor hydro-physical and nutritional

most important export crop. As a result,
potato cultivation is expanding rapidly in
Egypt with corresponding increase in
consumption.

properties such as low water holding
capacity, low cations exchange capacity, low
contains of available nutrients and well as
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poor structure and low level of organic
matter. Using bentonite is the most
important soil conditioners it may be found in
any volcanic area near the sea shore. El-
Sherif (1987) reported that chemical
composition of tafla deposits contain
bentonite, he found that the majority of clay
mineral in bentonite were montmorillonite.

Utilization of bentonite for high sand soil
reclamation is generally widely spread in
many countries with developed agriculture.
Bentonite acts as soil sorbent mainly during
process of humification of sandy soil by
bonding sand grains and organic colloids
and protection against fast percolation of
water through the soil, increase significantly

reduction wash out of fertilizers and
chemical matters which means reduced
pollution of environment is the

accompanying effect (Fernandez- Nava et
al., 2011).

Tawfiq (2009) stated that bentonite
decrease decomposition rate of organic
substance and improve  humification
coefficient, so it can raise the quantity of
organic matter, improve the sandy soil
fertility, growth vyield and chemical
composition of plant. It has reported that
addition of bentonite to soil improve water
holding capacity and consequently improve
water and nutrients supply to plants and
enhance crop growth and yield (Qu et al.
2009). Noble et al. (2004) showed that
applying bentonite as soil conditioner
effective improved of forage sorghum.
Aghdak et al. (2010) pointed out that highest
growth yield parameters of snap been were
observed by using bentonite. The same
trend was found by Reguieg et al. (2012)
and Hassan and Mahmoud (2013) who
showed that addition of bentonite increased
percentage of morphological vegetative
growth parameter and seed yield of faba
bean and corn plants. In a more recent
study by Shaheen et al. (2013) and Yousef
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(2013) additional evidences were provided
to show that application of bentonite to
sandy soil had positive effect on all
measured characteristics of vegetative
growth, tuber yield and tuber quality of
potato plants.

The aime this work is to study the effect
of two bentonite types and their rates yield
and some properties sandy soil.

MATERIALS AND METHODS

During two consecutive wither seasons of
2014-2015 and 2015-2016 two field
experiments were conducted at the
Experimental Station Farm, Horticultural
Research Institute, Behiera Governorate,
Egypt, to study the effect of two types of
bentonite (black and brown) at different rates
of application (0, 5, 10 and 15 ton/fed) on
the yield of potato plant (Sponta cultivar)
yield, and its quality,as well as, sandy soil
properties. A sample at 30 cm depth of the
studied soil were collected, air dried, ground,
passed through a 2mm sieve. Some
physical and chemical analysis as well as
soil available NPK were carried out
according to the methods described by
Black (1965) and Page (1982). The obtained
data were recorded in table (1). Bentonite
provided for Mining and Natural fertilizers,
Giza, Egypt. The physical and chemical
composition of bentonite, are given in Table

@).

Bentonite type represent the main plot,
where replicated on rate of the used tubes
ob Bentonite, the sup blots, be for planting.
The field was arranged as split-plot design
with 4 replication. The main plot factor was
rate of application (0, 5, 10 and 15 ton/fed).
Bentonite was mixed with soil surface layer
(0-20 cm). For all experiment plots, the full
amount of calcium super-phosphate (16%
P,Os) at rate of 75 kg P,Os/fed are added at
time of final land preparation. The potato
tubers of Sponta cultivar .
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Table 1. Some physical and chemical properties of the studied soil.

Soil characteristics Season | Seasonll
Particle size distribution (%)
- Coarse sand 66.5 67.2
- Fine sand 29.2 30.3
- Silt 2.2 2.4
- Clay 2.1 2.1
- Texture class Sandy Sandy
O.M (%) 0.22 0.25
CaCO3 (%) 1.7 1.81
Field capacity 12.1 13.2
Cation exchange capacity (c mole/kg soil) 4.3 4.1
pH (1:2.5 soil /water ratio) 7.75 7.81
EC dSm™(soil past extract) 0.43 0.49
Soluble cations (mmole/L)
- Cca” 1.14 1.24
- Mg* 1.67 1.57
- Na™ 1.28 1.18
K™ 0.17 0.27
Soluble anion(mmole/L)
- COo5? 0.00 0.00
- HCO;* 2.30 2.10
- crt 1.41 1.61
- S0,? 0.64 0.64
Available nutrients (mg/kg soil)
- N 19.5 21.2
- P 8.2 8.8
- K 38,5 40.1
Table 2. Chemical analysis of bentonite.
Water
Bicg’eg'te Si0; |AI203 |N,05 | Fe,05| Mgo |Ca0 | K,0 | Tio, | Mn | pH (c%S}Eg) Ch:;‘;'g?y
(%)
Black [56.10|15.50|2.99| 1.17 |7.18|1.07(1.21|0.56|0.06| 7.48 73 131
Brown [60.30|19.30|1.70| 0.40 (2.70|0.080.20({0.60(0.10| 7.61 69 115

Were sown under sandy soil condition on
drip irrigation ridges of 50 cm width, 10.5 m
length and 25 cm apart on one side of the
ridge. Each experimental sub-plot consisted
of 10 m2 (2 line x 10.5 length x0.5 m apart).
Tubers were planted at 10 cm depth and 25
cm apart within the row. Ammonium
sulphate (20.5% N) at the rate of 200 kg

177

N/fed and potassium sulphate at rate of 100
kg K,O/fed were added through drip
irrigation system. At 90 days 7 plants
randomly selected were taken from each
sub-plot to measured plant height, branch
number/plant, fresh and dry weight plant.
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At harvesting stage, tuber vyield
characteristic which include tuber number/
plant, tuber weight /plant (g), tuber yield
ton/fed average one tuber weight was
recorded.

In addition samples from tuber were
randomly taken from each plot, dried at
70C°, then grinded to determine chemical
qualities. Total nitrogen percentage was
determined using modified micro Kjeldahl
method and phosphorus was determined
using the colorimeter method using
spectrophotometer according Cottenie et al.
(1982). While potassium percentage was
measured using flame photometer method
as described by Chapman Pratt (1982).
Tuber dried samples were also used to
determine the content starch and protein
according the method described by AOAC
(1990).

RESULTS AND DISCUSSION
Vegetative Growth:

Data presented in Table 3 indicated that,
the vegetative growth characters of potato
i.e. plant high, plant branch number, foliage
fresh and dry weight / plant of application
black bentonite were significantly higher
than that obtained from the application of
brown ones in both studied seasons. This is
may be due to that soil C.E.C., water holding
capacity and field capacity with application
of black bentonite were higher compared
with the same treatments of brown ones
(Table 1). Enhance soil C.E.C., water
holding capacity of black bentonite
significantly affected on plant growth through
good water and nutrient supply for plant.

Data in Table 3 showed that the
application rate (5, 10 and 15 ton/fed) of
bentonite  significantly  increased  all
vegetative plant growth compared to control.
There was asignificant difference increase
among different rate of application. The
highest rate of bentonite (15 ton/fed) gave
the highest values of all vegetative growth
characters in both seasons. The enhancing
effect of applied bentonite on plant growth
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may be attributed to beneficial effect of
increasing rates of application on soil
C.E.C., water retention and available
nutrients. This finding agreed with obtained
by (Hossam and Abdel Wahab 2013) and
(El-Dardiry and Abdel-Hady 2015).

The interaction effect between two types
and rate of application on plant growth of
potato plant reflected significantly
differences for all vegetative growth (Table
3). The application of black bentonite at rate
15/ton/fed gave the highest plant height,
branch  number/plant, fresh and dry
weight/plant.

Yield and its components:

Regarding to comparison between the
effect of two bentonite types on yield and
yield components of potato (Table 4) data
indicated that the effect of black bentonite
on yield and yield components of potato
significantly higher than that obtained with
brown ones. The superiority of black
bentonite may be due to that its higher
cation exchange capacity (C.E.C) and water
holding capacity (Table 2) and consequently
improve water and nutrient supply to plant
and also, enhance crop yield and its
component (Qu et al. 2009). Moreover
Shaheen et al. (2013) and Yossef (2013)
reported that apply bentonite at different
rates effectively improved yield and vyield
component of potato plants.

The effect of different application rates of
bentonite on yield and yield components are
presented in Table 4. Application of
bentonite at different rate gained a clear
enhancement in yield and yield component
on two seasons as compared to control.
There was a significant difference increase
among different rates of bentonite (Table 4).
The highest rate of bentonite (15 ton/fed)
gave the highest values of yield and yield
components of potato plant followed by
application of 10 ton/fed. The obtained
results are in good accordance with data
obtained by (Zelalen 2009, Shahzad
Jammati et al. 2010, Shaheen et al. 2013
and Yousse 2013).
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Table 3. Effect of bentonite types and rates of application on growth characters of potato

plant.
2014 -2015 2015 -2016
e ont | Eptaner Hant rench i | weghe | Pt Beneh eigh | Fresh
(cm) | /plant / p(lg)nt /p(lg; t1 (em) | jplant /p(lg)nt Iplant (g)
0 56.36 | 3.67 |405.79| 60.17 | 53.11 | 3.40 | 377.59 61.18
5 57.10 | 5.19 |431.56| 64.07 54.53 4.88 | 430.43 64.74
Black 10 65.10 | 6.67 |547.99| 70.80 | 64.58 | 6.56 | 535.43 71.62
15 74.13 | 6.93 |567.06| 75.58 73.10 6.19 | 570.27 76.12
Mean 63.17 | 5.62 |488.10| 67.66 61.33 5.26 |478.43 68.42
0 52.24 | 3.38 |388.94 | 58.56 51.40 3.20 | 377.25 57.81
5 56.47 | 5.10 |422.59| 63.00 5411 413 | 434.72 64.86
Brown 10 65.15| 5.89 |532.59| 68.85 | 63.17 5.23 | 528.51 69.88
15 76.17 | 6.53 |539.39| 71.11 73.98 6.43 | 544.85 72.80
Mean 62.51| 5.23 |470.88 | 65.38 60.67 4.75 | 471.33 66.34
0 54.30 | 3.53 |397.37| 59.37 52.26 3.30 | 377.42 59.50
Means of 5 56.79 | 5.15 |427.08| 63.54 | 54.32 | 451 |432.58 | 64.80
rate 10 65.13 | 6.28 |540.29 | 69.83 | 63.88 | 5.90 |531.97 | 70.75
15 75.15| 6.73 |553.23| 73.35 73.54 6.31 | 557.56 74.46
Type 0.68 | 0.20 6.72 0.26 0.30 0.17 4.77 0.26
L.S.Dg0s Rate 2.20 | 0.26 8.68 0.47 0.49 0.23 6.63 0.51
Type*Rate | 1.80 | 0.36 | 12.20 0.66 0.70 0.05 9.3 0.72
The interaction effect between two bentonite types on contents of three
bentonite types and rates of its application elements.

(Table 4) the highest increase in growth
character (plant height, branch
number/plant, fresh and dry weight /plant)
and tuber yield /plant, tuber weight, number
of tube / plant and tuber yield /fed were
significantly obtained with application of 15
ton/fed of black one.

Chemical composition:

Table 5 show the effect of two bentonite
types and application rates on N, P and K
contents of potato foliage there is no
significant  differences  between  two

Application rates 5, 10 and 15 ton/fed
significantly increased the concentration of N
and K contents of potato foliage, the highest
increase was obtained by application of
15ton/fed. The interaction between two
bentonite types and their application (Table
5) revealed that no significant between two
bentonite types and rates of application on
N, P and K contents of foliage.

Results presented in Table 6 indicated
that no significant difference between
bentonite types on starch, protein, N, P and
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K tuber contents. With respect to the effect
of rates of application (5, 10 and 15 ton/fed)
all rates significantly affected on starch,
protein, N and K tuber contents. The highest
increase were obtained by application of 15
ton/fed. Interaction between types and rate
of application had no significant effect on
starch, protein, N, P and K tuber contents.
These results supported by Aghdak et al.
(2010) on snap bean, Anas et al. (2009) on
peanut Shaheen et al. (2013) and Yousef
(2013) on potato.

Improving in nutrient contents of potato
as a result of bentonite application is due
that bentonite increase both of retention and
generation a sorption complex of bound
sandy grain and organic colloids followed
with prevent water and available nutrients
(macro and micro) to percolate far away
from the root zone distribution. Increasing
soluble nutrients in rooting zone caused an
increase of its absorption by plants,
consequently increased the ability of plant
roots to uptake more elements in its plant
tissues (Ali et al. 2001 and Gan 2005).

Table 4. Effect of bentonite types and rates of application on the yield and component of

potato plant.

2014 -2015 2015 -2016
Bentonite | Application | E g :S, . % g S | o E g :S; - E E =
type raeton/f | 8515325 %2 | >2 (885|255 °2 s
Fo~ |2~ | 28| 85 [Fo~|es~| 28 | &5
$ |o¢g 2| 7| ¢ |og =
0 605.52 |118.27 | 5.12 | 10.25 |717.31|119.16| 6.20 | 12.19
5 763.30 |122.78| 6.22 | 12.97 [804.14 |122.00| 659 | 13.95
Plack 10 804.59 |124.30| 6.47 | 13.87 |849.89 |124.98| 6.80 | 14.90
15 904.24 |128.24| 7.09 | 15.45 |938.56 |127.74| 7.34 | 16.60
Mean 769.41 |123.40| 6.23 | 13.14 |827.48|123.47| 6.73 | 14.41
0 706.74 |119.72| 592 | 1050 |726.68 |118.96| 6.11 | 11.30
5 787.27 |121.21| 6.42 | 12.38 [800.51 |120.34| 6.65 | 13.11
Brown 10 821.99 |123.34| 6.66 | 13.31 [840.65|124.52| 6.75 | 14.29
15 909.24 |126.35| 7.16 | 14.50 | 926.35|126.57| 7.31 | 15.30
Mean 806.31 |122.66| 6.54 | 12.67 |823.55|122.60| 6.71 | 13.50
0 656.13 |119.00| 5.52 | 10.38 |722.00|119.06| 6.16 | 11.75
Means 5 775.29 |122.00| 6.32 | 12.68 |802.33|121.17| 6.62 | 13.53
of rate 10 813.29 |123.82| 6.57 | 13.59 |845.27 |124.75| 6.78 14.60
15 906.74 |127.30| 7.13 | 14.98 |932.46 |127.16| 7.33 | 15.95
Type 9.26 | 0.70 | 0.08 | 0.15 ns | 035 | 0.02 0.25
L.S.Doos| Rate 10.63 | 0.80 | 0.11 | 0.18 | 3.34 | 0.33 | 0.11 0.30
Type*Rate| 6.16 1.10 0.14 0.25 455 0.93 0.29 0.26
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Table 5. Effect of bentonite types and rates of application on NPK contents(%) of
Potato foliage

Bentonite | Application 2014 -2015 2015 -2016
type rate ton/f N p K N p K
0 2.20 0.32 2.20 2.30 0.31 2.30
Black 5 2.80 0.35 2.90 2.75 0.34 3.10
10 3.22 0.34 3.50 3.15 0.33 3.60
15 3.33 0.34 3.60 3.45 0.33 3.50
Mean 2.89 0.34 3.05 291 0.33 3.13
2.15 0.35 2.30 2.40 0.36 2.20
Brown 5 2.71 0.34 2.90 2.90 0.35 2.70
10 3.11 0.38 3.36 3.44 3.60 3.40
15 3.41 0.33 3.50 3.49 3.70 3.60
Mean 2.85 0.35 3.02 3.06 2.00 2.98
2.18 0.34 2.25 2.35 0.34 2.25
Means of 5 2.76 0.35 2.90 2.83 0.35 2.90
rate 10 3.17 0.36 3.43 3.30 1.97 3.50
15 3.37 0.34 3.55 3.47 2.02 3.55
Type n.s n.s n.s n.s n.s n.s
L.S.Dgos Rate 0.22 n.s 0.26 0.21 n.s 0.35
Type*Rate n.s n.s n.s n.s n.s n.s

Table 6. Effect of bentonite types and rates of application on tuber starch, protein and
NPK contents.

. L 2014 -2015 2015 -2016
Bentonite | Application
type rate ton/f | Starch | Protein N P K Starch |Protein| N P K

(%0) (%) ) | (%) | (%) (%) (0) | (%) | (%) | (%)

0 71.80 11.30 | 2.10 | 0.39 | 1.18 | 7290 | 11.10 | 1.90 | 0.36 | 1.20

Black 5 74.20 1250 | 225 | 0.39 | 1.33 | 75.10 | 12.27 | 2.30 | 0.38 | 1.45

10 76.10 13.60 | 253 | 042 | 155 | 76.30 | 14.40 | 2.60 | 0.41 | 1.63

15 77.50 1490 | 258 | 042 | 1.72 | 77.10 | 1490 | 2.70 | 0.45 | 1.78

Mean 74.90 13.08 | 237 | 041 | 145 | 7535 | 13.17 | 2.38 | 040 | 1.52

0 72.10 11.11 180 | 0.38 | 1.14 | 71.80 | 10.80 | 1.80 | 0.39 | 1.20

Brown 5 74.40 13.10 | 229 | 040 | 1.35 | 73.10 | 12.40 | 2.35 | 0.41 | 1.40

10 76.60 1421 | 249 | 040 | 153 | 7580 | 13.50 | 2.51 | 042 | 1.81

15 71.90 1440 | 249 | 033 | 1.69 | 77.60 | 14.80 | 2.75 | 0.42 | 1.78

Mean 73.75 1321 | 227 | 0.38 | 1.43 | 7458 | 12.88 | 2.35 | 0.41 | 1.55

0 71.95 11.21 195 | 0.39 | 1.16 | 72.35 | 10.95 | 1.85 | 0.38 | 1.20

Means of 5 74.30 1280 | 2.27 | 040 | 1.34 | 7410 | 12.34 | 2.33 | 040 | 1.43

rate 10 76.35 1391 | 251 | 041 | 1.54 | 76.05 | 13.95 | 256 | 0.42 | 1.72

15 74.70 1465 | 254 | 038 | 1.71 | 7735 | 1485 | 2.73 | 0.44 | 1.78

Type n.s n.s n.s n.s n.s n.s n.s ns | ns n.s

L.S.Do.os Rate n.s n.s n.s n.s n.s n.s n.s ns | ns n.s

Type*Rate n.s n.s n.s n.s n.s n.s n.s n.s n.s n.s
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Soil content of available
macronutrients:

Data in Table 7 clear that there is no
significant difference between brown or
black bentonite application on the available
N, P and K in soil after harvesting. All rates
of  bentonite  application  significantly
increased available N, P and K in soil, the
highest increase of available N and K were
obtained under 15 ton/ fed of bentonite. Also
the highest available P was obtained with 15
ton/ fed. Statistical analysis clarify that there
is no significant difference between
application of 10 and 15 ton/ fed. There is no

significant effect for interaction between two
bentonite types and application rate
available soil NPK.

Soil physical and chemical
properties soil:

Data presented in Table 7 (a,b) indicate
that application of black bentonite
significantly increased C.E.C, organic
matter, water holding capacity and field
capacity compared to brown bentonite.
There was no significant effect between two

used bentonite on soil pH and E.C.

Table 7. Effect of bentonite types and rates of application on available NPK of sandy soil.

2014-2015 2015-2016
Bentonite Application Available (mg/kg)
type rate (ton/f)
N P K N P K
0 25.20 9.50 38.50 26.30 8.90 38.50
5 29.10 11.20 49.30 30.20 11.10 49.30
Black
10 35.30 12.50 55.20 36.10 12.10 55.20
15 38.20 13.90 59.80 39.10 13.80 59.80
Mean 31.95 11.78 50.70 32.93 11.48 50.70
0 24.90 9.80 40.10 25.40 9.20 40.10
5 28.80 10.90 47.20 29.90 10.80 47.20
Brown
10 35.10 11.89 54.60 36.10 11.60 54.60
15 37.50 13.60 58.90 38.90 14.20 58.90
Mean 31.58 11.55 50.20 32.58 11.45 50.20
0 25.05 9.65 39.30 25.85 9.05 39.30
Means of 5 28.95 11.05 48.25 30.05 10.95 48.25
rate 10 35.20 12.20 54.90 36.10 11.85 54.90
15 37.85 13.75 59.35 39.00 14.00 59.35
Type n.s n.s n.s n.s n.s n.s
L.S.Dg s Rate 1.26 0.81 2.41 2.10 0.72 3.10
Type*Rate n.s n.s n.s n.s n.s n.s
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Different application rates from 5, 10 and
15 significantly increased soil E.C, C.E.C,
O.M, water holding capacity and field
capacity compared to control. The highest
increased was obtained for application of 15
ton/ fed, where the relative increase % over
control were 72.3 and 73.7, 12.5 and 14.3,
19.5 and 14.03, 18.7 and 26.4, 26.1 and
27.3 for E.C, C.E.C, O.M, water holding
capacity and field capacity in first and
second season. Many researchers have
shown that addition of bentonite ameliorate
the properties of sandy soil by increasing

their clay contents. (El-Sherief et al. 1987
and Ben Khalifa 1997).Reguieg and Movly
(2007) concluded that addition bentonite to
sandy soil increased its E.C, C.E.C, organic
matter and water holding capacity, field
capacity and total nitrogen. Abdel Hady
(2005) and Abdel Hady and Ebtsam 2005
and 2015) found positive significant
correlation between bentonite application
and soil water content. Addition bentonite to
sandy soil had potential effect to improve
soil ability to retain water and increased soil
available water.

Table 7 (a). Effect of bentonite types and rates of application on physical and chemical

properties of soil

2014 -2015
Bentonite | Application EC H CEC Organic | Saturation Field
Type | rate (ton/f) ( ds'm.l) (192 5) cmolkasoil | Mater percent | capacity
< J (%) (%) (%)
0 1.79 7.72 4.50 0.26 20.10 11.80
5 2.30 7.81 4.90 0.31 21.20 12.90
Black
10 2.70 7.85 5.90 0.36 22.50 13.90
15 3.20 7.90 6.40 0.42 24.10 19.10
Mean 2.50 7.82 5.43 0.34 21.98 14.43
0 1.83 7.85 4.40 0.28 20.20 11.60
5 2.60 7.92 4.80 0.32 20.91 12.60
Brown
10 3.00 7.90 5.30 0.37 21.50 13.20
15 3.40 7.80 5.90 0.43 22.80 13.80
Mean 2.71 7.87 5.10 0.35 21.35 12.80
0 1.81 7.79 4.45 0.27 20.15 11.70
Means of 5 2.45 7.87 4.85 0.32 21.06 12.75
rate 10 2.85 7.88 5.60 0.37 22.00 13.55
15 3.30 7.85 6.15 0.43 23.45 16.45
Type n.s n.s 0.22 n.s 0.41 0.36
L.S.Dg o5 Rate 0.22 n.s 0.21 0.11 0.60 0.33
Type*Rate n.s n.s 0.25 0.04 0.71 0.61
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Table 7 (b). Effect of bentonite types and rates of application on physical and chemical

properties of soil

2015 -2016

Bentonite | Application Organic | Saturation Field
type rate (ton/f) E.C pH C.EC | matter percent | capacity

(dSm™) (1:2.5) cmol/kg soil (%) (%) (%)

0 1.65 7.81 4.20 0.25 8.90 38.50

5 221 7.85 4.90 0.32 11.10 49.30

Black

10 2.80 7.91 5.80 0.33 12.10 55.20

15 3.10 7.90 6.30 0.46 13.80 59.80

Mean 2.44 7.87 5.30 0.34 11.48 50.70

0 1.75 7.72 4.10 0.23 9.20 40.10

5 2.61 7.79 4.50 0.29 10.80 47.20

Brown

10 3.10 7.80 5.30 0.39 11.60 54.60

15 3.50 7.81 5.80 0.41 14.20 58.90

Mean 2.74 7.78 4.93 0.33 11.45 50.20

0 1.70 7.77 4.15 0.24 9.05 39.30

Means of 5 2.41 7.82 4.70 0.31 10.95 48.25

rate 10 2.95 7.86 5.55 0.36 11.85 54.90

15 3.30 7.86 6.05 0.44 14.00 59.35

Type n.s n.s 0.20 n.s n.s n.s

L.S.Dgos Rate 0.20 n.s 0.30 0.04 0.72 3.10

Type*Rate n.s n.s 0.31 0.03 n.s n.s
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