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ABSTRACT

Field experiment was designed in winter season of 2002and 2003
at El-yasha village, EI ~Nobareya newly .The aim of this study was to
evaluate the effect of some organic manure [Poultry manure (PM), Cattle
manure (CM) at 0,10,and 20 m'/fed.] and different inorganic (NPK)
fertilization levels: Zero (control), 50 %NPK or 100 %, NPK on soil
properties and grain productivity of a sandy soil.

Obtained results showed that the additions of the wastes and NPK

had decreased soil bulk density, saturated hydraulic conductivity and wind
erosion index “WEI”, but increased total porosity, soil aggregation, mean
weight diameter “MWD?™, structure coefficient “SC”, water retention at
different potentials as well as the organic matter contents of the soil. The
best treatment was found to be {20m"/fed “PM™+NPK100 %]
There were positive and significant correlation’s between organic matter
and water retained at the 0.3, 1.0, 3.0, 5.0, 10.0, and 15.0 bar potentials,
total and readily —available water and macroporosity, but a negative
correlation with bulk density and saturated hydraulic conductivity.

The results indicated that increasing the rates of organic manure
application up to 20m*/fed. resulted in a decrcase in soil pH by7.3% and
4.2% for PM and CM. respectively and an increase in soil salinity
compared with untreated soil. _

The results demonstrated that the significant increase in grain yield was
obtained with addition of 10 and 20 m*/fed organic manure (PM) under
mineral fertilizers rates of 50 orl00 % NPK /fed. This reflected on
significant increases in the uptake of macro nutrients and grain yield.
From the aforementioned discussion, it could be said that the
addition ol vrganic manure 10 sandy soils leads 10 improvement ol their
soil properties and consequently, crop yield. The importance of using the
rate of the mineral fertilizer is not only recognized as an economical
factor, but it is an impaortant factor in reducing the nitrate pollution of the
groundwater as well as the other induced N losses.
Kev words: Sandy soil. inorganic, poultry manure, cattle manure, soil
properties and wheat grains.
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INTRODUCTION
The increase in population in Egypt requires putting new
desert land, that occupies about 96% of the total area, under
cultivation such as sandy and calcareous soils.
 El-Nobareya newly region is classified as sandy soil which
contain low total and available essential plant nutrients as well as
orzanic matter. They have inadequate water retention. Under such
severe conditions, the productivity of different crops tends to
decrease markedly .The resultant widespread chemical fertilizers
demand and their high prices make their use uneconomic for certain
crops in sandy soils .It is widely recognized that organic substances
play a direct role in sustaining soi! fertility, as they are sources of
plant nutrients .The addition of organic manure, particularly to
newly reclaimed sandy soils, is of vital importance. Amendment of
the soil with organic manure improves their physical and chemical
properties which in turn influence, the growth and development of
plants (Ains &Egolum, 1980 and Hussein and AbdEl-Aziz 1992).
Salter & Williams, (1963); Nuttal, (1970) and Mbagwu, (1985)
evaluated the effect of organic waste composts on the hydro —
physical properties of a desert sandy soil . Salter, et al. (1967) and
Abdel -Aziz et al. (1996) found that the application of farmyard
manure didn’t show any change in soil texture, while soil bulk
density was decreased as well as infiltration rate and hydraulic
conductivity were increased. The combination of organic and
inorganic fertilizers resulted in greater values of apparent net
inorganic release than those obtained when each applied singly
(Metwally and Khamis, 1998).On the other hand, using organic
wastes decreased soil pH values, which lead to increasing nutrient
availability and supply (Dahdoh and El —Hassanin 1994)
Application of organic manure in combined with the
recommended dose of mineral fertilizers caused a substantial
increase in the soil nutrients availability than those obtained when
cach was applied alone (El —Fayoumy and Ramadan, 2002).
The aim of this study was to evaluate the effect of organic
amendments application pouitry manure and cattle manure on soil
properties and wheat productivity .The comparison between organic

amendments and mineral fertilizers, as a source of plant nutrition
was included.
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MATERIALS AND METHODS

Field experiment was conducted on the farm at EI- Yasha
village El-Nobaria newly to evaluated the effect of organic and
inorganic manures on some physical and chemical Properties of a
sandy soil under sprinkler imrigation system .The main
characteristics of the experimental soil and organic manures are-
given in Tables (1&2).

The experimental design was a randomized complete block
wnth four replications of each treatment; the size of each plot was
15m> Three levels of inorganic (NPK) fertilization
(0.50%and100%). Two manures with three rates of each manure
(0.10 and 20m’/fed). So, the experimental treatments were as
follows: '
1-control: no organic manure no mineral fertilizers.

2- mineral fertilizers (NPK) rates 5¢ %.
3-mineral fertilizers (NPK) rates? 00 %.
4 -poultry manure (PM) rates 10 m 3fed,

5-poultry manure (PM) rates 20 m >Med.
G-cattle manure (CM) rates10 m3/fed
7-cattle manure (CM) rates 20 m 3 fed.
8-mineral fertilizers (NPK) 50 %+poultry manure (PM) 10 m3/fed.
9- mineral fertilizers (NPK) 50%+ poultry manure (PM) 20 m3/fed.
10- Mineral fertilizers (NPK)50 % + cattle manure {(CM) 10 m3/fed.
11- Mineral fertilizers (NPK)50 % + cattle manure (CM) 20 m3/fed.
12- Mineral fertilizers (NPK)100%+poultrymanure (PM) 10 m*/fed.
13- Mineral fertilizersqNPK ) 100%+poultry manure (PM) 20 m*/fed.
14- Mineral fertilizers(NPK ) 100 % + cattle manure (CM) 10 m*/ed
1 5- Mineral fertilizers (NPK)100%+ cattle manure (CM) 20 m’/fed.

The NPK (100%) fertilizer was prepared by mixing350kg
ammonium nitrate (33.5 %)/fed. which applied at seven equal doses
through season, 200 kg superphosphate (15.5 %)/fed. added before
planting and 50kg potassium sulphate (48 %)/fed. after 30 days
from planting.

Wheat sceds (Triticum aestivum L.) sakha 93 at the rate of
60kg/fed was the tested crop, sown on 15™ November 2002, The ™
irrigation was immediately took place after sowing.
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Table (1) Soil chemical and physical analysis of the
investigated soil at El- Nobaria newly area (El-
yasha village) for the experimental year 2002.

Parameter Value
Soil PH (1:2.5) sat.soil ext. 7.82
EC (ds/m) c 0.36
OM % 0.26
Total N % . 0.022
Available P (ppm) 1.44
Available K (ppm) 63.34
Sand % 88.66
Silt % 2.14
Clay % 9.20
Soil Texture Class : Sandy
Hydraulic Conductivity (cm/min) 14.24
Bulk density (g/cm3) 1.43
Table (2) Analysis of conditioners used as a soil -
improvement in the current study.
Variable Poultry manure Cattle manure
PH (1:2.5) : 7.58 8.9
EC (ds/m) 8.32 2.9
OM % 24.41 5.57
Total N % 1.13 0.23
Available P (ppm) 55.15 11.57
Total K% ' 0.23 0.05
CEC meq/100g soil 86.95 52.17
Moisture % 1.63 3.06

The fotlowing soil properties were determined:
Bulk density (BD) ,particle density (PD),Saturated hydraulic
conductivity (K,)and organic matter by .(Black ,1982)Total porosity
was calculated from the equation (TP)=1-BD/PD

Where: PD=2.68g/cm’

That is the volume of water present in the soil (at 0.1 bar)
relative to the volume of the soil pores. Soil moisture characteristic
curves were determined exposing the completely saturated samples
to constant suction levels of 0.3,1.0, 3.0, 5.0, 10.0 and 15.0bar using
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the pressure cooker, (Black, 1982). Total available water was
obtained as the difference between the 0.3 and 15 bar. Readily -
available water (RAW) regarded as the 0.3 minus 5 bar water
contents, while the less —readily available water (DAW) was the 5.0
minus 15.0 bar water contents.

Water stable aggregates, the wet sieving technique of Yoder
(1936), and modified by Ibrahim (1964) was used to dermine the
percentage of water stable aggregation in undisturbed crumble soil
samples using a set of sieves having 2.00,1.00,0.5 and 0.25 mm
screen openings. The parameter that he called the mean weight
diameter (MWD) is equal to the sum of products of (i) the mean
diameter, X7, of each size fraction and (ii) the proportion of total
sample

Weight, wi, occurring in corresponding size fraction, where the
summation is carried out over all n size fraction, including the one
the passes through the finest sieve:

MWD =YX,
=l

and structure coefficients (SC) were estimated:
_ % Aggregate < 0.25mm diameter

% Aggregate>0.25mm diameter

Wind erosion Index (WEI) was calculated according to Vandeveldel
et. al. (1974) as Follows:

El = Aggregates <l.Omm(untreated treatment) i.e. control

Aggregates <1 .Omm(treated treatment)
Plant samples were subjected to chemical analysis for the
available macronutrients (N, P and K) according to Jackson (1973).
RESULTS AND DISCUSSION
* Saturated hydraulic conductivity:

Resuits in Table (3) indicate that the increase in organic
wasles rate caused a considerable decrease in saturated hydraulic
conductivity in soil. This reduction could be attributed to the
migration of fine particles of organic wastes causing the clogging of
macropores or a reduction in the pore size. Also, results reveal that
the reduction in saturated hydraulic conductivity was highly
significantly decreased with increasing organic manure. These
decreases were equivalent to 68.27 and 26.96 %, respectively below
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the untreated plots. These findings may de due to that organic
manure, which leads to raise of soil water holding capacity and the
consequently increase of soil matrix potential as a result of
increasing soil surface area (Hillel, 1982).

Table (3) Hydraulic conductivity as affected by the organic manures
and (NPK) fertilization of the studied soil,

Hydraulic conductivity
{(cm/min)
Treatment NPK
% l: M (iM
Control m’/fed m”/fed mean
10 20 10 20
0 1576 | 6.58 1 5.00 | 11.51 ] 9.61 9.49
50 1540 | 556 {499 |11.0018.35] 0.26
100 1155 | 549 | 484 11091(5.82| 7.72
Mean 1424 | 554 | 494 11114826 8.6z
Treatment NPK Organic matter %
%
0 0.183 |0.52110.616] 0.215 |0.433] 0.396
50 0.197 |0.53910.624] 0.223 [0.443] 0.405
100 0.210 |0.54810.625/0.222 | 0.45| 0.411
Mean 0.197 |0.53610.622| 0.22 |0.442] 0.404
LSD5% (H.C)
Rate Wastes 0.78044 0.06145
Rate Fert. 0.60452 0.0476
Rate Fert X rate Wastes 3.313 ns

These results are in agreement with those of Hamouda et al.
(1999). Pore space has a direct effect on soil productivity due to its
influence on water —holding capacity and upon the movement of air,
water and roots through the soil. It is clear that the effect of
inorganic manure levels does not exceed more than 14 and 2 %
reduction, respectively. The interaction effect between (organic X
inorganic manure) gave significant effect on hydraulic conductivity,
Water stable aggregates:

Table (4) shows the effect of the different applied rates of
organic manure under different inorganic manure levels on the
water stable aggregates. Obtained data indicated that, different
fractions was slightly affected, but did not show any change in soil
texture .1t can be noticed that there was an increase on aggregate
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size distribution by increasing organic manure and inorganic
manure.

Generally, the highest values of water stable aggregates were
recorded at the rate of 20m> (PM)/Fed.with100%NPK (52%), which
may be attributed to the cemmenting effect of organic materials for
the fine particles of soil and consequently improve the massive
structure to a granulated state.

Results regarding aggregate parameters of SC, MWD and
WEI followed a apparently pattern compatible with those of
aggregate parameters and manifested to total aggregates and their
size distribution.
Table (4) Comparison between organic manures and inorganic

(NPK) on aggregate size distribution and aggregate parameters
of the sandy soil..

Water stable aggregates

Treatments Rates o Aggregate Parameters
Fret.| Soil |m’ffe

i >2.0§2.0-11.0-105- MW
NPK | Conditi| 4d mm| 1.0 | 05 | 025 TA D WEl| SC

% | oners
Control| 0 [0.61] 6.01 | 9.34 |11.00|26.96]0.222] 1 | 037
PM 10 [0.74] 9.19 }13.15]16.95140.03]0.325] 0.66 | 0.67
0 20 :0.88)11.83]|14.46[19.84(47.01] 0.39 j0.52§ 0.88
cM 10 [0.69} 7.10 110.427111.93129.51| 0.25 [ 0.85 | 0.42
20 10.71{ 7.10 |11.01]12.79|31.61]0.261] 0.85 | 0.46
Control| 0 [0.66] 6.12 [ 10.060]11.33128.1110.232]| 0.98 | 0.39
PM 10 10.80/10.42] 13.8 [17.10(42.12]0.348] 0.59 | 0.73
50 20 [0.95]112.25]115.62120.17148.99{0.406{ 0.5 | 0.96
cM 10 j0.74]) 7.33 §11.11[13.75(32.93} 027 | 0.82 | 0.49
20 [0.74] 8.98 |12.15]|14.88]36.75]0.307] 0.68 | 0.58
Control| 0 ]0.63| 6.89 110.45111.63] 29.6 |0.247| 0.88 | G.42
PM 10 10.83111.09]14.00({17.34143.26]0.362] 0.55 | 0.76
100 20 10.96)13.15117.61]120.19§51.9110.438] 0.47 | 1.07
cM 10 10.74] 8.18 |11.61[13.85[34.38]|0.287[ 0.74 | 0.5>
20 ]0.76| 9.00 ]13.25]17.00]40.11}0.32t} 0.66 | 0.68
T A = Total aggregates. SC = Structure Coeflicient.

MWD = Mean weight diameter .W EI = Wind erosion Index.

Bulk density and porosity:

Data presented in Table (5) shows that the values of soil
bulk density significantly decreased with increasing the applied
rates of organic-manure It was decreased by 16:%and 14% with
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increasing the organic manure application up to 20m’/fed for PM
and CM treatments, respectively. This finding can be attributed to
th= low specific gravity of soil products in and consequently,
decreases bulk density. Gouda, (1984) found a significant linear
correlation between increasing the content of soil organic matter
and the variations of bulk density in a sandy and a loamy soil.

Regarding the effect of inorganic manure level treatments
on bulk density, they did not exceed than 2 at 3 % .The interaction
effect between (organic manure X inorganic manure) gave great
variations in bulk density or total porosity.

Results regarding the effect of inorganic (NPK) and the
interaction were not significantly different. The consequence of the
decreased of soil bulk densities was a corresponding increase in
total porosity, relative improvement in total porosity over the
control. The increase in total porosity was due mainly to an increase
in the percentage of the macropores (Table 5).

Table(5) Bulk density and macroporosity as affected by

additions of organic manures and NPK Fertilization of the
studied soil.

Bulk density g/cm’
Treatment PM CM
NPK % | Control | m’/fed m’/fed |mean
10 { 20 10 20
0 1.46 12811231 1381126} 1.32
50 1.42 12311161136 1.23 ] 1.28
100 1.41 1201106 1.28 1 1.23 | 1.23
Mean 1.43 124({1151 134 | 124 { 1.27
Treatment )
NPK % Macroporosity%
0 4195 [46.69147.12142. 721463014425
50 4292 [47.55(48.77143.14147.17145.91
100 4235 148.09150.46] 45.64 | 46.85 1 46.67
Mean 42,41 |47.39|48.78]43.83 146.77]45.61

LSD3%
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Rate Wastes 0.105
Rate Fert. n.s
Rate Fert X rate Wastes n.s

Organic matter contents

Values of organic matter contents are listed in Table (3). It is
well known that organic matter plays an important role in the
amelioration of sandy soils through an effective role in particle
aggregation and nutritional balance.Data shows the organic matter
contents in soil as affected by different types and rates of the
organic wastes; also, manure combined with NPK fertilization
treatments after cultivation of wheat. Data showers that addition of
the organic wastes substantially increased its total content .The
highest increase (68%) was observed from the manure (PM) and
PM combined with NPX fertilization treatments, while the lowest
increase (5%) was from the CM+NPK treatments.

Soil Water retention characteristics

Addition of the organic wastes and NPK at any rate
significantly increased soil water retention at all potentials except
the interaction at 1.00,3.00,5.00 and ID 00 bar (Tables 6 a and 6 by.
At the 0.3 bar potential (regarded as fled capacity), improvements in
water retention over the control were in this order:

PM +100 %NPK > PM +50 % NPK >CM +100 %NPK > PM
>CM +50 % NPK. Cmtreated soil.

The lowest improvement in total available water capacity
over the control was in the NPX at all application rates (Figla)
whlle only the PM+NPK recorded up to %100increase at the
20m’/fed also, reported that farmyard manure was effective in
incrcasing  the water —holding capacity of some sandy soil.
Significant improvements in readily —available water capacity were
also noticed in all treatments (Figlb). Generally the more the
readily —available water in a soil is the less the likelihood of
moisture siress in crops occurring soon after rains or irrigation
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Table(6-2): Low-Energy Moisture Retention (g/g) of El-Nobaria
as influenced by organic manures and inorganic (NPK).

Treat. Type Wastes
NPK | Matric PM CM
% Potentiall Control m’/ed m’/fed mean
10 20 10 20
0 0.3 0.079 0.106 0.129 | 0.119 ] 0.126 |0.111
1 0.073 0.092 0.125 10092 | 0.108 | 0.098
3 0.050 0.076 0.089 | 0061 | 0.070 | 0.069
50 0.3 0.087 0.121 0.140 | 0.124 | 0.128 | 0.12

1 0.075 0104 | 0.128 | 0094 | 0.109 }0.102
3 0.060 | 0.076 | 0.095 | 0.068 | 0.074 | 0.075
100 0.3 0106 | 0.130 | 0.165 | 0.126 | 0.134 | 0.132
1 0076 | 0.110 | 0.147 | 0.101 1 0.112 |0.109
3 0066 | 0.085 | 0.096 | 0.069 | 0084 | 0.08

LSDS% 0.3(M.P.) 1(M.P,) 3(M.P.)
Rate Wastes 0.0053 0.0058 0.0066
Rate Fert. 0.0041 0.0045 0.0051
Rate Fert X Rate Wastes 1.74 ns ns

Table (6-b) High-Energy Moisture Retention (g/g) of El-Nobaria
as influenced by organic manures and inorganic

(NPK).
Treat. . Type Wastes
NPK ;f)f:"fi PM ™
% aln Control m’/fed m/fed mean
10 20 10 20
0 5 0.024 0.042 0.059 0.044 | 0.048 | 0.043

10 0.01 0.02 0.031 0.022 | 0.025 | 0.022
15 0.006 | 0.012 0.016 0.012 ] 0.015 | 0.012

50 5 0.027 | 0.043 0.066 0.046 | 0.049 | 0.046

10 0.018 | 0.023 0.032 0.023 1 0.031 | 0.025
15 0.009 | 0.012 0.019 0.014 | 0.015 | 0.014
100 5 0.034 | 0.056 0.072 0.048 | 0.051 [ 0.052
10 0.018 | 0.031 0.036 0.023 ] 0.033 | 0.028
15 0.01 0.014 0.021 0.015{ 0.016 | 0.015

LSD5% 5 (M.P.) 10 (M.P.) 15
(M.P.)

Rate Waste 0.0047 0.0033 0.0018

Rate Fert 0.0037 0.0025 0.0014

Rate Fert X Rate Wastes n.s n.s 1.623
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Correlation analyses:

The correlation coefficient {r) between percentage of organic
matter in soil and its effect on physical properties are shown in
Table (7). Fven though the r-values are rather low, they show a
significant positive correlation between organic matter and water
contents at 0.3,1.0,3.0,5.0,10.0 and15.0 bar as Well as total and
readily —available water. Also organic matter correlated positively
an¢ significantly with saturated hydraulic conductivity. Mbagwu et
al. (1983) and Mbagwu (1989) also reported similar result

Table (7) correlation between organic matter
contents % and selected soil physical

properties.

Dependent Variable Unit r®

* Water retained at 0.3 bar %)° 0.6680""
*Water retained at 1.0 bar (%) 0.8318""
* Water retained at 3.0 bar . (%) 0.5654"
* Water retained at 5.0 bar (%) 0.7766
* Water retained at 10.0 bar (%) 0.7539""
* Water retained at 15.0 bar (%) 0.6941""
* Total available water (%) 0.7151"°
*Readily available water (%) 0.5939"
*] ess- Readily available water (%3) 0.3986"S
*Bulk density gm/cm -0.9302""
*Saturated hydraulic conductivity cm/mime -0.9222""

a *significant at 0.05; * * significant at 0.01: n s, not
stgnificant

b water retention is expressed as gravimetric percentage; total
available water = 0.3 minus 15.0 bar water content: readily
available water =0.3 minus 5.0 bar water content: less-readily
—available water =5.0 bar minus 15.0 bar water content

Soil reaction (pH)
Data present in table (8) revealed that soil pH values
were gradually decreased in sand soil as a result of the different
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types and rates of organic wastes with and without NPK
application. This decrement is more pronounced under the
highest rate (20m’/fed) mixing with (PM). This finding is
expected to be due to the organic acids that produced during
organic matter decomposition. Mohamed et al. (1998) obtained
similar results.

Table (8). Soil pH and EC of the studied soil as affected by
organic manure and (NPK) fertilization.

PH EC (dS/m)
Treat

NPK {Cont| miffed | m’fed |Cont] m’ifed m’/fed
% " 10l20]10]20{™ ] 10 {20]10]20

o |7.88|7.49{7.34|7.57|7.56|0.37| 0.58 [0.63]0.40|0.44

50 |7.80)7.64|7.61]7.71]7.69;0.40! 0.55 {0.67|0.41 10.46
100 |7.81}7.68|7.6617.76|7.75|0.47] 0.55 10.73| 0.46 | 0.50

Elcctrical conductivity (EC):

Data presented in Table (8) show that values of soil
salinity increased by increasing organic manure up to 20m*
PM/fed. Concerning the effect of mineral NPK fertilizer levels
on salinity, the obtained data indicate that the values of soil
salinity were slightly affected .It was increased by 8and 27%
with increasing NPK fertilizer level up 100% NPK. Also, it
was increased by about 13% with (PM20m’/fed+100% NPK).
These results are in full agreement with those reported by El-
Fayoumy and Ramadan (2002).

Grain yield:

Statistical analysis (Table 9) showed that there was a highly
significant effect of organic manure under level NPK fertilizer on
total grain yield, Data showed also that total grain yield increased
from 17,25.6 and 8% as organic manure levels over that of the
control .In addition, 50%NPK was increased from 40,52,8 and 11%
while the respective increase at 100% NPK reached 42,58,4 and 7%
as organic manure levels over that of the control.
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This may be due to the differences in the amounts of
nutrients supplied by the amendments. As shown in Table (2), the
order in which the amendments supphed nutrients is poultry manure
>cattle manure.

Effect on Nutrients uptake:

Data show that nitrogen uptake by wheat grains increased
kv all organic wastes. There was an increase with increasing
manure rate and fertilization (Table 9). The control treatment
showed an uptake of 33.6mg N/plot .The organic wastes and NPK
treatments showed uptake of 40 to as high as149.4 mg N/plot.

Phosphorus uptake also increased by about 1-3.5 times than
that of the control which correspond 7.77 mg P/plot of untreated
control and 8.6 t027.72 mg P/plot for treated plots.

Potassium uptake showed the same trend .The 8.16 mg K
/plot of the control is contrasted by the much higher uptake of the
organic wastes and NPK treatments which ranged between 11.98 to
as high as 70.55 mg K /plot.

The organic wastes and NPK could be arranged with respect to

their effect on uptake of N, P and K by wheat grain in the sandy
clay loam calcareous soil as follows:
Manure>Fertilization >Untreated, because manure generally
improves such soil properties as organic matter content, aggregation
aind aggregaie stability (Mazurak et al.1965), which are inherently
low in sandy clay loam calcareous soils. Manure combined with
NPK fertilization may be satisfactory for reclamation such soils. In
contrast, manure applied alone at the rate of 10 or20m’ /fed, which
produced large results as fertilization, may be desirable for
sustained soil productivity of fallow soil when brought into arable
culiivation.

Generally, the increase in nutrients (N, Pand K) uptake is an
ouicome of the increase in plant growth caused by the beneficial
cliects of conditioners. Besides, improved retention of moisture
caused by the treatment with conditioners could have enhanced
transport process of nutrients.
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Table (9) Wheat‘grain yield and total uptake of NPK as affected by organic manure and NPK

fertilization
reatmen Whaeat grain kg /plot Total uptake of N,P andK in wheat grain mg/experimental unit
control N P K
NPK % PM m3 ffed.| CM miied. PM m3 /fed.| CM m3/fed. PM m3 ffed.| CM m3/ed. | - PM m3 ffed.{ CM m3/fed.
Contra Contral Contrai Contrall

{ 10 20 10 20 10 20 10 20 10 20 10 20 10 20 10 20

0 48 ] 5.63 [] 51 )523) 336 )676) 84 | 408 ) 418) 7.77 1146 16.1)9.13 ) 106 816 | 32.7) 496 ) 12 | 131

50 5 7 76 | 545 5.58 40 98 | 114 ] 60 67 8.6 106)21.9) 10 | 105 146 | 4021 58.5] 279 29
100 5251 7.5 | 8.3 | 549]|582|4725] 120 ]| 149 | 6591674 887 | 236] 27.7|13.3]| 146} 14.75| 594|706 ] 32.9| 36.5

L.S.D 5%

Rate wastes = 0.381695
Rate Fert.

= 0.29565

Rate Fert. X Rate wastes =1.24808
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