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ABSTRACT

A pot experiments was conducted at Dekrnis city, Dakahlia Governorate
during the winter season of (2013/ 2014); to investigate the effect of some natural
materials as a fertilizer and its effects on crops quality, yield and nutrients uptake of
pea (Pisum sativum) variety of "'master B".

Nine treatments were arranged in a complete randomized blocks, which were the

simple possible combinations among four treatments of some natural materials and

two rates of application as foIIows (phosphate rock (100 and 200 kg fed ) mineral
sulfurore (100 and 200 kg.fed” ) potassium rock (100 and 200 kg.fed" ) and feldspar

(100 and 200 kg.fed™).

Each treatment was replicated three times. Thus the total number of
replicates were twenty seven included 3 replicates of control for the season.

The obtained results could be summarized as follows:

e The mean values ofyleld (g.plant’ ) weight of 100 seeds (g), N, P, K % and its
uptakes (mg plant Y after 45 and 75 days from planting, N, P and K% and its uptake
(mg. plant by seeds of pea after harvest and seed quality as reducing sugar9%,
non-reducing sugar%, total sugar %, V.C (mg.100g" )and protein % after harvesting
were significantlyincreased with using these natural materials. After harvesting, the
plants gave the highest values with adding sulfur ore.

« The highestvalues of the mentioned parameters were obtained from 200 kg.fed™
compared to the 100 kg.fed'l and it had significant effect.

e Underany level of fertilization with some natural materials, pea plants were superior
with increasing the values ofall aforementioned traits than those obtained from the
untreated plants. The hlghestvalues of yield (g.plant™), weight of 100 seeds (g), N,
P, K% and its uptakes (mg plant )after45 and 75 days from planting, N, P and K%
and its uptake (mg.plant - ) by seeds of pea after harvest and seed quality as
reducing sugar%, non-reducing sugar%, total sugar %, V.C (mg.lOOg'l) and protein
% after harvesting were connected with treatments receiving 200 kg fed ™ sulfur ore.

Keywords: Phosphate rock, Potassium rock, sulfur ore, Feldspar and pea plant.

INTRODUCTION

Pea (Pisum satium L.) is one of the most important and popular
legume \egetable crops grown in Egypt and many countries all over the
world. It has many nutritional values such as high content of protein,
carbohydrates, phosphorus, iron, calcium and vitamins A and B (Hassan,
1997). Increasing the production of peas green pods and dry seeds with high
quality is considered an important aim and this aim could be achieved
through using some natural materials as phosphate rock, sulfur ore,
potassium rock and feldspar. In addition to its nutritional value (Baloch,
1994), it is rich source of protein, good source of vitamins A, B and C, and
also contains a high proportion of minerals. Pea is used as a fresh vegetable,
frozen or canned. According to FAO, 2004 data, about 12.2 million tonnes of
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pea production were achieved in 6.3 million ha agricultural lands of the
world with an average yield of 1930 kg/ha.

Some nutrient such as (K, P, and S) found in natural materials which
present as elemental bearing rocks in many parts in the world. In Egypt these
rocks i.e.: phosphate rock, feldspar rock, elemental sulfur ore, and potassium
rock are spreads in many site in western and eastern desert. These rock
contain amounts of nutrients differ from little to huge amount also are cheaper
than mineral fertilizers and have less pollution effect for land and water
resources.(Star,2014).

Phosphorous is one of the most important nutrients needed by legumes
in large quantity but their response to applied fertilizer is many a time
uncertain and low. The P requirement is in the range of 0.3-0.5 per cent of
dry weight during the vegetative stage of the plant growth. Plants obtain their
P in soluble ionic forms (HPO,4 and H,PO,). The deficiency of P to the plants
is wide spread due to its fixation in soil. Nearly 80 percent of applied P to
the crop is fixed in the soil irrespective of soil pH because of
adsorption, precipitation or conwersion to the organic form and only 20
percent is available to the crop in a growing season. The low availability of P
in the black soil limits plant uptake. Thus phosphorous is one of the least
available mineral nutrients to the plants in many cropping environments
based on its contribution to the biomass as a macro nutrient (Goldstein
et al.,, 1998). Sub-optimal levels of P can lead to yield losses to the tune of
5-15 per cent of the maximal yields and attempts at amelioration of this
situation by additional P fertilizer is becoming increasingly economically
and ecologically unsound practice, as the price of the water soluble
phosphate fertilizer is very high because of using mineral acids and non-
renewal source of energy for their manufacturing. Besides this, the efficiency
of added fertilizer is as low as about 10 per cent only.

Potassium is one of the principle plant nutrients underpinning crop yield
production and quality determination. While involved in many physiological
processes, potassium’s impact on water relations, photosynthesis, assimilate
transport and enzyme activation can hawe direct consequences on crop
productivity. Potassium deficiency can lead to a reduction in both the number
of leaves produced and the size of individual leaves. Coupling this reduced
amount of photosynthetic source material with a reduction in the
photosynthetic rate per unit leaf area, and the result is an owerall reduction in
the amount of photosynthetic assimilates available for growth. The production
of less photosynthetic assimilates and reduced assimilate transport out of the
leaves to the deweloping fruit greatly contributes to the negative
consequences that deficiencies of potassium have on yield and quality
production. Goals aimed toward increasing crop productivity and improved
quality dictate either increased potassium supply or more efficient use of
potassium. Deweloping plants that more efficiently use potassium might be a
worthwhile goal for geneticists (Pettigrew, 2008).

On the other hand, Rock in the long term improvement of their sail
structure and increased productivity crops without negative effects on the
environment. The highest growth, yield, yield components, protein, N and K
plant and seeds contents of legumes crop were obtained by adding 360 kg
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fed® natural rock potassium (Feldspar) and no significant increase with
recommended treatments (Ezzat et al., 2005).

Sulfur (S) is the fourth major plant nutrient after nitrogen (N),
phosphorus (P) and potassium (K). It is essential for synthesis of the
amino acids like cystine, cysteine and methionine, a component of
vitamin A and activates certain enzyme systems in plants (Havin et al.,
2004). Sulphur (S) is one of the elements known to be essential for the
legume-rhizobium system with specific physiological and biochemical roles.
The S demand of legume crops is higher than that of cereal crops. Studies on
different legumes havwe shown that the concentration of the S-containing
amino acids was markedly declined with decreasing S supply. Sulphur
fertilization was also found to increase N accumulation and yield of legumes
on S-deficient soils.

This study aimed at investigate the possible effect resulting from using
some natural sources of phosphate rock, potassium rock, sulfur ore, feldspar
as fertilizers on quality, yield and its components, nutrient uptake by pea
plants.

MATERIALS AND METHODS

A pot experiment was conducted at Dekrnis city, Dakahlia Gowernorate
during the winter season of (2013/ 2014); to investigate the effect of some
natural materials as a fertilizer and its effect on crop quality, yield and
nutrients uptake of pea (Pisum satiwum) variety of "master B".

Nine treatments were arranged in a complete randomized blocks,
which were the simple possible combinations among four treatments of some
natural matenals and two rates of application as follow,: (phosphate rock (100
and 200 kg.fed ) elemental sulfur ore (100 and 200 kg.fed ) potassium rock
(100 and 200 kg.fed ) and feldspar (100 and 200 kg.fed™).phophate rock
contains (Ca20%,Mg8.4%andP10%),elemental sulphar(100%s),feldspar
(14%k)and potassim rock (12%k).

Each treatment was replicated three times. Thus the total number of
replicates were twenty seven included 3 replicates of control for the season.

Twenty sewven plastic pots; 25 cm diameter and 35 cm height were
used in each cultivation. Each pot was filled with 10 kg air dried soil taken
from the surface layer (0-30cm) of private farm near El-Mansoura city and
analysed for some physical and chemical properties as shown in Table 1.

The soil of pots was mixed with compost at rate of 20 ton/fed.; (240g
per pot) in the surface layer of each pot (0-15 cm) and left after irrigation for
10 days before cultivation.

Ten seeds of peas were sown on 27 November 2013 at equal distance
and depth. After 21 days from planting (4 true leawes) peas plants were
thinned to the sex uniform plants per pot.

The nitrogen fertilizer was added to soil of pots cultivated with peas
plants as recommended by the Ministry of Agriculture and Soil Reclamation,
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150 kg.fed'1 N as ammonium sulphate (20.5% N). N fertilizer was added in
two doses; after 15 days from planting and 15 days later.

Natural materials as phosphate rock, elemental sulfur ore, potassium
rock and feldspar were added before two weeks from planting at rate of 100
and 200 kg.fed'1 for each one.

Table 1: Some physical and chemical properties of the experimental soil
before cultivations.

Soil characters
Values

Coarse sand 2.8
Fine sand 18.7
Particals size distribution (%) Silt 35.6
Clay 42.9
Texture class clay
E.C dS.m *(Sat.Bast.Ext.) 1.93
pH (1:2.5 soil water suspension) 7.84
S.P % 69.5
F.C% 36.4
O.M. % 1.73
CaCOs3% 2.96
Ca™ 0.94
Mg™™ 0.72
Na” 2.89
soluble ions, K™ 0.21

meq.100g™ soil COsz” -
HCOs 1.05
Ccr 2.64
SO4° 1.07
. 1 N 48.6
Available form (mg.kg™) = = o1
K 295

After 45days (Vegetative growth stage), 75 days (flowering stage) and
90 days (harvest stage) from sowing of peas seeds, respectively, 2 plants
were randomly taken then weighted and oven dried at 70°C till constant
weight. Then, dry matter was calculated in g.plant'l and the dried plants
materials were thoroughly ground and stored for chemical analysis. The
following data were recorded.
Chemical analgsis of leaves: Plant samples from 45 and 75 stages were
oven dried at 70 c tell constant weight was reached, and then dry weight in g
per plant was calculated. The dried plant samples were thoroughly mixed
ground and stored for chemical analysis in leaves for N, P and K% then its
uptakes were calculated in (mg/plant).
Yield and its components: Weight of 100 seeds (g) and vyield (g.plant'l)
were recorded.
Quality characteristics of pods: Representative samples of pea pods after
90 days from planting were randomly taken from each treatment and at
harvest stage to determine the quality parameters of peas pods and were
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expressed as follows: N, P and K (%) and its uptake (mg.plant'l), vitamin C
(mg.lOOg'l), reducing sugar (%), non-redusing sugar (%), total sugar (%) and
crude protein (%).

Soil analysis:

e Soil samples were analyzied for chemical properties according to
Jackson(1967).

e The electrical conductivity of soil paste extract was measured by EC meter
according to the method of US Salinity Lab, (1954).

e Soil reaction (pH) was measured in 1:2.5 soil water suspension as
described by Jackson, (1967).

e Soil partical size distribution was determined following the international
pipette method (Piper,1950).

e Saturation Percentage (Sp%) and field capacity (Fc%) were determined
according to (Klute,1986).

¢ Determination of nutrients in plant samples:

The owven dried material of plant was ground and wet digested by a sulfuric-

perchloric acids mixture as described by Peterburgski, (1968). The total N, P

and K were determined using the following methods.

e Total nitrogen (%) was determined according to the methods described by
Jakson, (1967), using micro-Kjeldahl.

e Total phosphorus (%) was determined colorimetrically using the
chlorostannus reduce molybdo phosphoric blue colour method in sulphoric
system as described by Jackson, (1967).

e Potassium (%) was determined using a flame photometer according to
Black, (1965).

¢ Determination ofpea quality parameters:-

e Ascorbic acid (vitamin C) in pea seeds was determined by titration with 2.6
diclorophenol indophenol blue dye solution according to the method
reported in (A.O.A.C.; 1975).

e Total soluble sugar, was determined according to the method described by
Sadasivam and Manickam, (1996).

¢ Reducing sugar was estimated by Nelson-Somogy method as described by
Naguib, (1964).

e Crude protein percentage was calculated by determination of N% and was
multipied in 6.25 according to (A.O.A.C.; 1975).

All data were statistically analyzed according to the technique of
analysis variance (ANOVA) and the least significant difference (L.S.D)
method was used to compare the difference between the means of treatment
values according to the methods described by Gomez and Gomez, (1984).
All statistical analyses were performed using analysis of variance technique
by means of COSTATE Computer Software.
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RESULTS AND DISCUSSION

Effect of using some natural materials on yield and its components:-

Referring the effects of using some natural materials as fertilizers
(phosphate rock, sulfur ore, potassium rock and feldspar), its levels(100 and
200 kg.fed'l)as well as their interactions a long with control on yield (g.plant'l)
and weight of 100 seeds (g) after harvesting are shown in Table 2.

Regarding the  with application of some natural materials as
fertilizers (phosphate rock, sulfur ore, potassium rock and feldspar) on yield
and weight of 100 seeds after harvesting; data in Table 2 show that the mean
values of the previous parameters were significantly increased with using
these natural materials. After harvesting, the plants gave the highest values
with adding sulfur ore, which recorded as 37.09( g.plant’ Y and 46.46 g for
yield and weight of 100 seeds, respectively.

Concerning the effect of using two lewels of studied natural materials
as fertilizers on yield (g.plant’ ) and weight of 100 seeds (g) after harvesting;
results in Table 2 indicate that the highest values were obtained from the
second level compared to the first level and it has significant effect.

The comparisons among the means of the various combined
treatments of some natural materials as fertilizers and its lewvels are shown in
Table 3 reflectlng a significant differences between the awerage values of
yield (g.plant ) and weight of 100 seeds (g) after hanesting. Data illustrate
that under any lewel of fertilization with some natural materials pea plants
were superior for increasing the values of all aforementioned traits than those
obtained from the untreated plants. The highest values of yield and its
components were connected with treatments receiving 200 kg. fed™ sulfur
ore.

Table 2: Effect of using some natural materials on yield of pea plant.

Treatments | yield (g/plant) Jweight of 100 seeds (g)
Source of fertilization
Phosphate rock 35.67 45.67
Potassium rock 36.28 45,91
Sulfur ore 37.09 46.46
Feldspar 36.67 46.10
L.S.D ats% 0.13 0.24
Level of fertilization
100 kg.fed. 35.37 45.54
200 kg.fed. 37.48 46.53
L.S.D ats% 0.07 0.02
Control 34.15 44.87
100 kg.fed. 34.63 45.14
Phosphate rock 200 kg fed. 36.72 26.19
Potassium rock 100 kg.fed. 35.11 45.42
200 kg.fed. 37.44 46.40
100 kg.fed. 36.16 45.97
Sulfur ore 200 kg fed. 38.03 76.96
100 kg.fed. 35.58 45.64
Feldspar 200 kg fed. 37.75 76.56
L.S.D ats0 0.14 0.04
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This might be due to increasing the levels of sulfur ore application
and its enhanced effect on awailability of nutrients to the crop. Similar
observation was noticed by Choudhary et al.,, (2006), Yadav, (2011), Jamir
and Gohain, (2012) who found that pods number and 100 grain weight also
were increased significantly with increasing lewvels of phosphorous and sulfur
in both two years. Grain yield (t/ha) and straw yield (t/ha) also increased with
increasing levels of P and S.

Effect of using some natural materials on seed content:-
N, P, K % and its uptakes after 45 and 75 days from planting:-

Data in Tables 3 and 4 show the effect of using some natural materials
as fertilizers (phosphate rock sulfur ore, potassium rock and feldspar), its
levels (100 and 200 kg fed’ ) as well as their interactions on N, P, K % and its
uptakes (mg.plant’ ) after 45 and 75 days from planting.

Table 3: Effect of using some natural materials on N, P and K% of pea
seeds after 45 and 75 days from planting.

Treatments N% P% K%
45 days |75 days| 45 days | 75 days |45 days |75 days

Source of fertilization
Phosphate rock 2.98 3.24 0.274 | 0.292 3.13 3.35
Potassium rock 3.09 3.38 0.287 0.304 3.22 3.47
Sulfur ore 3.26 3.63 0.304 0.323 3.42 3.57
Feldspar 3.23 3.49 0.295 0.314 3.27 3.50
L.S.D at 5% 0.12 0.04 0.007 0.005 0.14 0.04
Level of fertilization
100 kg.fed. 2.92 3.16 0.271 0.290 3.17 3.35
200 kg.fed. 3.36 3.70 0.308 0.326 3.36 3.60
L.S.D at 5% 0.12 0.04 0.004 0.003 0.10 0.06
Control 2.65 2.93 0.248 0.273 2.94 3.13
Phosphate 100 kg.fed.| 2.72 3.03 0.252 0.277 3.02 3.22
rock 200 kg.fed.| 3.23 3.44 0.296 0.306 3.24 3.49
Potassium 100 kg.fed.| 2.88 3.09 0.270 0.283 3.11 3.38
rock 200 kg.fed.| 3.30 3.66 0.304 0.325 3.33 3.55
Sulfur ore 100 kg.fed.[ 3.09 3.34 0.287 0.303 3.38 3.43

200 kg.fed.| 3.42 3.92 0.320 0.342 3.47 3.71
Feldspar 100 kg.fed.| 2.97 3.19 0.277 0.297 3.15 3.37

200 kg.fed.| 3.49 3.78 0.312 0.330 3.39 3.63

L.S.D a 5% 0.24 0.09 0.008 0.006 0.20 0.12

It is clear from the data in Tables 3 and 4 that the mean values of N,
P, K % and its uptake (mg.plant'l) in seeds after 45 and 75 days from
planting increased significantly by using some natural materials as fertilizers
(phosphate rock, sulfur ore, potassium rock and feldspar). The highest values
of N, P, K % and its uptake (mg.plant’ ) were recorded with using sulfur ore
during both stages.

Based on the data presented |n Tables 3 and 4, the awerage values
of N, P, K % and its uptake (mg.plant’ ) in seeds after 45 and 75 days from
planting were significantly affected due to using the two lewels of natural
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materials fertilizers. Generally, it was noticed that application of 200 kg.fed'1
significantly increased N, P and K content and its uptake as compared to
application of 100 kg.fed'l.

Moreower, data recorded in these Tables indicated that, the
interactive effect between using some natural materials as fertilizers
(phosphate rock, sulfur ore, potassium rock and feldspar) and its lewvels (100
and 200 kg fed™) increased the mean values of N, P, K % and its uptake
(mg.plant’ ) after 45 and 75 days of pea at any level of fertilizing with each
studled natural material. The highest values were recorded by using 200
kg. fed™ sulfur ore during both stages of the plant growth.

Table 4: Effect of using some natural materials on N, P and K-uptake
(mg/plant) of pea plant after 45 and 75 days.

N-uptake mg/plant|P-uptake mg/plant|K-uptake mg/plant

Treatments 45 days [75days [45days [75days [45days [75days
Source of fertilization

Phosphate rock 30.85 33.43 2.83 3.01 32.27 34.58
Potassium rock 34.01 37.27 3.16 3.34 35.34 37.60
Sulfur ore 40.80 44.27 3.69 3.92 40.41 43.34
Feldspar 37.03 39.96 3.37 3.58 37.27 39.94
L.S.D atsw% 1.20 1.20 0.12 0.10 0.70 1.11

Level of fertilization

100 kg.fed. 28.89 31.34 2.69 2.87 30.85 32.96
200 kg.fed. 42.46 46.13 3.84 4.06 41.80 4477
L.S.D ats% 0.79 0.93 0.07 0.06 0.82 1.01

Control 23.20 25.66 2.17 2.39 25.80 27.47

100 kg.fed. 25.05 27.88 2.32 2.54 27.78 29.60

Phosphate rock o5 kg fed. | 36.65 | 38.99 | 335 | 347 | 36.76 | 3956

100 kg.fed. 27.90 30.01 2.62 2.74 30.17 32.01

Potassium rock |55 fed | 4012 | 4452 | 370 | 394 | 4051 | 43.19

100 kg.fed. 33.00 35.63 3.06 3.23 34.02 36.59

Sulfur ore 200kgfed. | 48.60 | 5292 | 433 | 461 | 46.80 | 50.09
Feldspar 100kgfed. | 20.60 | 3183 | 276 | 2.95 | 3143 | 3362

200kgfed. | 4446 | 48.00 | 3.98 | 421 | 4312 | 46.26
S 158 | 1.85 | 013 | 013 | 164 | 2.02

N, P and K% and its uptake (mg/plant) of pea seeds after harvesting:-

N, P and K% and its uptake (mg.plant’ ) by seeds of pea as influenced
by using some natural materials as fertilizers (phosphate rock, sulfur ore,
potassium rock and feldspar), its levels (100 and 200 kg.fed'l) as well as their
interactions are presented in Table 5.

Obtained data in Table 5 indicated that the average of all the abowve
mentioned nutrients were significantly increased due to using some natural
materials as fertilizers (phosphate rock, sulfur ore, potassium rock and
feldspar). The highest values recorded with using sulfur ore after hanesting.

With respect to the effect of two fertilization lewels, it can be noticed
from the data in Table 5 that application of 100 and 200 kg. fed™ of natural
materials to soil significantly affected N, P and K% and its uptake (mg.plant )
by seeds of pea. The highest values of N, P and K% and |ts uptake(mg.plant”
) by seeds of pea were recorded with adding 200 kg. fed™ compared to 100
kg. fed™

1434



J. Soil Sci.and Agric. Eng., Mansoura Univ., Vol. 5 (11), November, 2014

Concerning the effect of the interaction, data in Table 5 indicated that
N, P and K% and its uptake (mg.plant'l) by seeds of pea had a significant
effects due to using some natural materials as fertilizers (phosphate rock,
sulfur ore, potassium rock and feldspar) under two levels (100 and 200
kg.fed'l). The highest vales were recorded with using 200 kg.fed'1 sulfur ore.

The increase in nitrogen content due to sulfur application could be
attributed to the increase in the number and size of nodules, which in turn
increase the nitrogen fixation by the plant and also due to utilization of
carbohydrates for protein synthesis (Ganeshamurthy and Reddy, 2000).
Increasing in phosphate content could be attributed to the favourable
effect of sulfur fertilization on phosphate absorption, as sulphur mobilizes soil
phosphate in available form for plant use due to the action of acid
produced by the added sulfur (Singh et al, 2006) and thereby,
increasing phosphate content and uptake. Sulfur fertilization improves
nutritional environment both in the rhizosphere and plant system. The
increased availability of the nutrients in the root zone coupled with increased
metabolic activity which may increase the potassium content.

Table 5: Effect of using some natural materials on N, P, K and its uptake
of pea seeds after harvesting.

Treatments N% P% K% N&Sgﬁf’nggﬁf’K&ggﬁf
Source of fertilization
Phosphate rock 3.07 0.289 3.32 1.10 0.103 1.19
Potassium rock 3.24 0.302 3.35 1.18 0.110 1.22
Sulfur ore 3.43 0.330 3.52 1.28 0.122 1.31
Feldspar 3.33 0.317 3.43 1.22 0.117 1.26
L.S.D ars% 0.05 0.003 0.04 0.02 N.S 0.02
Level of fertilization
100 kg.fed. 3.01 0.288 3.28 1.07 0.102 1.16
200 kg.fed. 3.52 0.331 3.53 1.32 0.124 1.32
L.S.D ats% 0.04 0.007 0.03 0.01 0.002 0.02
Control 2.80 0.260 3.08 0.96 0.089 1.05
Phosphate 100 kg.fed.| 2.84 0.267 3.13 0.98 0.092 1.08
rock 200 kg.fed.| 3.30 0.312 3.50 121 0.115 1.29
Potassium 100 kg.fed.| 2.95 0.279 3.18 1.04 0.098 1.12
rock 200 kg.fed.| 3.52 0.324 3.52 1.32 0.121 1.32
Sulfur ore 100 kg.fed.| 3.22 0.311 3.45 1.16 0.112 1.25
200 kg.fed.| 3.65 0.348 3.60 1.39 0.132 1.37
Feldspar 100 kg.fed.| 3.03 0.293 3.33 1.08 0.104 1.19
200 kg.fed.| 3.63 0.341 3.52 1.37 0.129 1.33
L.S.D ars% 0.08 0.013 0.08 0.03 0.005 0.03

Similar results were reported by Kumawat and Khangarot, (2002),
Kumawat et al., (2006), Patra and Maiti, (2007) and Ganie et al., (2014) who
showed that increase in application of sulphur led to an increase in their
concentrations and in turn uptake of N, P, K, S in pods, seeds as well as
stover up to 45 Kg/ha.
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Seed quality after harvest:-

Data illustrated in Table 6 reflect the effect of using some natural
materials as fertilizers (phosphate rock, sulfur ore, potassium rock and
feldspar), its levels (100 and 200 kg.fed ) as well as their interactions on
seeds quality such as reducing sugar%, non-reducing sugar%, total sugar %,
V.C (mg.lOOg'l) and protein % after harvesting.

Results in Table 6 show that, using some natural materials as
fertilizers (phosphate rock, sulfur ore, potassium rock and feldspar) affected
significantly the average values of reducing sugar%, non-reducing sugar%,
total sugar %, V.C (mg.100g ) and protein % after harvesting.

Such data in the same Table also revealed that application of two
levels of natural materials significantly increased reducmg sugar%, non-
reducing sugar%, total sugar %, V.C (mg.100g ) and protein % after
harvesting. Comparing with the lowest fertilization lewvel, the highest value of
increase were recorded with adding 200 kg. fed™ where the values were 3.12,
13.28, 16.41, 46.24 and 22, 03 for reducing sugar%, non-reducing sugar%,
total sugar %, V.C (mg.100g ) and protein %, respectively after harvesting.

Table 6: Effect of using some natural materials on seeds quality
parameters of master pea seeds after harvesting.

Reducing [Non-reducing Total V.C )

Treatments sugar% sugar% sugar % |(mg/100g) Protein %
Source of fertilization
Phosphate rock 2.94 12.58 15.53 42.47 19.18
Potassium rock 3.05 12.76 15.81 43.50 20.22
Sulfur ore 3.07 13.24 16.31 45.80 21.46
Feldspar 3.04 12.93 15.98 44.33 20.82
L.S.D ats% 0.04 0.09 0.05 0.63 0.33
Level of fertilization
100 kg.fed. 2.93 12.47 15.41 41.81 18.81
200 kg.fed. 3.12 13.28 16.41 46.24 22.03
L.S.D ats% 0.06 0.05 0.03 0.81 0.26
Control 2.84 11.96 14.80 39.23 17.50
Phosphate |100 kg.fed. 2.81 12.13 14.95 39.77 17.75
rock 200 kg.fed. 3.06 13.02 16.11 45.17 20.60
Potassium |100 kg.fed. 2.95 12.36 15.31 41.00 18.46
rock 200 kg.fed. 3.16 13.15 16.31 46.00 21.98
Sulfur ore 100 kg.fed. 2.99 12.84 15.82 44.23 20.10

200 kg.fed. 3.16 13.64 16.80 47.37 22.81
Feldspar 100 kg.fed. 2.99 12.54 15.54 42.23 18.94

200 kg.fed. 3.09 13.32 16.42 46.43 22.71
L.S.D ats% 0.07 0.09 0.06 1.62 0.52

It has been demonstrated from the data in Table 6 that the effects of
interaction among using some natural materials and its Ievels on reducing
sugar%, non-reducing sugar%, total sugar %, V.C (mg.100g ) and protein %
were significantly affected. The highest value was recorded with 200kg.fed
sulfur ore.

Increasing the doses of sulfur application resulted in a significant
increase in protein content of pea. The positive response to added sulfur is
assigned to low status of available S of soil or due to stimulating effect of
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applied sulfur in the synthesis of chloroplast protein resulting in greater
photosynthetic efficiency which in turn translated in term of increased yield.
Dwividi and Bapat (1998) reported significant increase in the protein content
of soybean with application of P and S up to 50 kg ha over control.

CONCLUSION

Under the same conditions of this investigation it could be
recommended that; the most suitable natural material treatment from all
(phosphate rock, sulfur ore, potassium rock and feldspar) was sulfur ore at
rate of 200 kg.fed'l. This treatment gavwe a good quality, yield and vyield
components of pea plant.

REFERENCES

A.O.A.C. (1975) “Official Methods of Analysis” Twelfth Ed. Published by the
Association of Official Analytical chemists, Benjamin, France line
station, Washington. Dc.

Black, C. A. (1965). Methods of Soil Analysis. Part 2. Amer. Soci. of Agric.
[NC] Publisher, Madison, Wisconsin.

Baloch, A.F (1994).Vegetable Crops .In : Horticulture. Pp:525-6.Edited by
Elena Bashir and Robyn Bantel. National Book Foundation,lslamabad
.Pakistan.

Bremner, J. M., and C. S. Mulvany, (1982). Nitrogen Total P. 595. 616. in
Page, A. L. et al., (ed.) "Methods of Soil Analysis". Part2: Chemical and
Microbiological Properties. Amer. Soc. of Agron., Inc., Madison, Wis.,
USA.

Choudhary, R. N.; O. P. Sharma, and R. S. Choudhary (2006). Effect of
varieties and levels of sulphur on growth and yield of cluster bean.
Indian J. of Fertilisers; 2(7):45-47.

Dwivedi, A. K. and P. N. Bapat (1998). Sulphur-phosphorus interaction on the
synthesis of nitrogenous fraction and oil in soybean. J. Indian Soc. Soil
Sci., 46: 254-257.

Ezzat, Z M. Khalil and A. A. Khalil (2005) . Effect of natural Potassium
fertilizer on yield, yield components and seed composition of lentil in
old and new reclaimed lands . Egypt J . Applied Sci. , 20 : 80-92 .

FAO (2004). The State of Food Insecurity in the World 2004, Rome.

Ganeshamurthy, A. N. and K. S. Reddy (2000). Effect of integrated use of
farmyard manure and sulphur in soybean and wheat cropping system
on nodulation, dry matter production and chlorophyll content of
soybean on swell-shrink soils in central India. Journal of Agronomy
and Crop Science 185(2): 91-97.

Ganie, M. A.; F. Akhter, G. R. Najar, M. A. Bhat, and S. S. Mahdi (2014).
Influence of sulphur and boron supply on nutrient content and uptake of
French bean (Phaseolus wilgaris L.) under inceptisols of North
Kashmir. African J. of Agric. Res., 9(2):230-239.

1437



El-Hadidi, E. M. et al.

Goldstein, A. H.; D. A. Baertlein and R. G. Mcdaniel (1998). Phosphate
starvation inducible metabolism in Lycopersicon esculentum. Plant
Physiology, 87: 711-715.

Gomez, K. A., and A. A. Gomez, (1984). “Statistical Procedures for
Agricultural Research”. John Wiley and Sons, Inc., New York.pp:680.

Hassan, A. A. (1997). Vegetable Fruits. Al-Dar Al-Arabia Publications and
distribution, Cairo, Egypt, pp: 241.

Hain, J. L.; J. D. Beaton, S. L. Tisdale, and W. L. Nelson (2004). Soil
Fertility and fertilizers. An introduction to nutrient management. 7" ed.
Pearson Education Inc. Singapore. 221p.

Jackson, M. L., (1967). "Soil Chemical Analysis Advanced Course" Publisher
By the author, Dept. of Soils, Univ. of Wise., Madison 6, Wishensin,
U.S.A.

Kilmer, V. J. and L. T. Alexander (1949). Method of making mechanical
analysis of soil. Soil Sci. 68: 15-24.

Klute, A. (1986). Methods of Soil Analysis. Part 1: Physical and Mineralogical
Methods (2nd ed) American Soc. of Agron. Madison, Wisconsin, USA.

Kumawat, P. D. and S. S. Khangarot (2002). Response of sulphur,
phosphorus and Rhizobium inoculation on growth and vyield of
clusterbean {Cyamopsis tetragonoloba (L.) Taub.}. Legume Res.,
25(4):276-278.

Kumawat, R. N.; P. S. Rathore, N. S. Nathawat, and M. Mahatma (2006).
Effect of sulfur and iron on enzymatic activity and chlorophyll content of
mungbean. J. of Plant Nutrition; 29(8):1451-1467.

Naguib, M. I. (1964). “Modified Nelsons Solution". Effect of serin on the
carbohydrates and nitrogen metabolism during germination cotton
seeds.

Patra, T. and S. Maiti (2007). Effect of different sources of sulphur along with
or without N, P, K and FYM in rapeseed-mungbean-rice crop sequence
in the Gangetic West Bengal. J. of Crop and Weed; 3(2):20-25.

Peterburgski, A.V. (1968). Hand Book of Agronomic Chemistry. Kolas
publishing House.Moscow. (in Russian, pp. 29-86).

Pettigrew, W. T. (2008). Potassium influences on yield and quality production
for maize, wheat, soybean and cotton. Physiol. Plant. 133: 670-681.

Piper, C. S. (1950). "Soil and Plant Analysis" . Inter Science Publisher Inc.
New York.

Sadasivam, S., and A. Manickam, (1996). Biochemical Methods, 2" Ed. New
age inter. India.

Star, S. A. (2104). "Using ore minerals for fertilizing eggplant in relation to its
nutrient,uptake,yield and quality".M.Sci.Thesis, Fac. Agric. Mansoura
univ.

Singh, R. N.; S. Singh and B. Kumar (2006). Interaction effect of sulphur
and boron on yield and nutrient uptake and quality characters of
soybean (Glycine max L. Merill) grown in acidic upland soil. J. Ind.
Soc. Soil Sci. 54:516-518.

Yaday, B. K. (2011). Interaction effect of phosphorus and sulphur on vyield
and quality of clusterbean in typic haplustept. World J. of Agric. Sci., 7
(5): 556-560.

1438



J. Soil Sci.and Agric. Eng., Mansoura Univ., Vol. 5 (11), November, 2014

Ak Gl aladialy ab il g jaliall galaia) g 49a g 9 Aludl J gana

Ul B 5598 dla 9 paS uga dgana (sual) Jgana )
§ ypatall dnals — A1 A — oial Y ad

Al 0 YoV E/Y VY o sil) s sl AlgBall adadlae - i 50 ey anal 4 jad Sy jal

o il Coiea abiall il aateall paliall g sasa g Jpana e apnphll LA ey il

Dha clinsdl pa) JUS @il il g aldS Glelad aaai o8 SBllae 4 e 4y il Gl
I SIL A5 e (anS Yov o) v o) andl (e s e (Sanddl apaulisll Hia ccu <)
Al YV EOaall ¥l g sanall sl s <l ) K ¥ e aldbes JS Cigial

-1 AU Al s @ gl

s psinlsd) ¢ st gl ¢ Cpm g 5l A gl Al s Vo ¢ Jpandll e JS cllaugic @
i sdl ¢ Cpm g 5l A giall aatll IS Al 3l n g VO 5 £0 1y Ll 8 g aliall
Al Jadis g sasal) cliaa ) 4Vl dieaal) axy 553l 8 apabiaial Hsas asalisll
S Ol 5 o Opeli ¢ Al i Sl cad e poadl 5 e Ji) il Sl (e JST 4 sl
i) calae ) g agaglall 4 il Cliias 4dlia 4 4 gina o) saan G L 5 <) Lgzaen diaall
AU e aladil m@l_un Jazaidl

4 Yl alad) Clivaal) (o CifanS Yoo Jadl Joedl adlal die 4l claall 2@l el &yl o
) 8 Jae 631 Co/aaS Vo v J8Y) Janally

ardody ) (Al adindl Al sia (e 4adlcaall medll O axe asead & a4l @
e Vo o Jsmanal e JS3adll el (Js,3S0) adalae ) bl 45 e 5 )5Sl claial)
O ps VO 5 80 ) (b apaliaial ) suas asanlindl ¢ siu sl ¢ (g 53l 4 siall Al
o 3l (8 peaabiaial [ saas i) ¢ s sil) ¢ sl 4 giall sl GBS ae) 3
Sl g e Al el Sl e JSD A gl ) Jeds il sagall i () adca¥l dall
Jazay o sl jaia adlial die Clas dlaall g (8 pall 5 (o 2l ¢ QKD Sl ¢ 4l Jise
aaS Y

1439



