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ABSTRACT:A field experiment was carried out on a sandy soil cultivated with faba
bean seeds at Ismalia Agricultural Research Station through the 2008/2009 winter season
to assess cooking quality and nutritional value of the produced faba bean under organic
fertilization as well as some physical properties and the content of available N, P and K
of the studied sandy soil. The obtained results indicated that applying 5 ton compost /
fed to the studied sandy soil resulted in the maximum decrease in soil bulk density value
and in turn the maximum increase in total porosity. In addition, the greatest values of
organic matter and available N,P and K as well as the significant increment of faba bean
seed yield were also associated with applying 5 ton compost / fed.The maximum values
of crude protein, ash and relatively low values of carbohydrates and fibers contents were
achieved by applying 10 ton farmyard manure / fed. On the other hand, the cooked faba
bean receiving 5 ton compost /fed gave the maximum values of ash, oil, fibers and
protein. In addition, the moderate value of hydration coefficient of the stewed faba bean
seeds and the highest value of cotyledon / hull. (C/H) ratio were resulted in applying 5.0
ton compost / fed. The soluble protein fractions gradually declined as a result of applied
rats of farmyard manure or compost increased. Furthermore, ethanol soluble protein was
approximately the predominant protein fraction in all treatments. Cooking process of
faba bean showed more pronounced values of protein digestibility than those uncooked
ones.

Finally, while the applied rate of farmyard manure or compost increased, Ca, Mg, K, Na,
Fe, Zn, Mn and Cu concentrations of crude faba bean markedly intensified.

Key words: Organic fertilization, Sandy soil, Faba bean, Physical and chemical
properties, Cooking quality and Nutritional value.

INTRODUCTION

Most of newly reclaimed lands in
Egypt are sandy or calcareous soils.
Sandy soils are very poor in organic
matter and plant nutrients.

and Hala and Osama, 2006). The soil
improvement reflected on the weight of
faba bean seed yield (Awad et al., 2003).

Faiyad et al. (1991) revealed that the
application of poultry and farmyard
manure significantly augmented the dry

Organic materials can increase soil weight of faba bean grown on sandy soil.

productivity by providing essential plant
nutrients (Farth et al., 1997) and
improving physical properties (EL-Sedfy,
2002). The improvement of some soil
physical parameters were ameliorated as
aresult of organic manuring (EL-Sersawy
et al., 1997 and EI-Sedfy, 2008).

In addition, the greatest values of
organic matter and available N, P and K
were also associated with applying 6 ton
biocomposite / fed (El-sedfy et al., 2005

The proximate composition of
common beans was 23.8% protein, 1.2%
fat, 4.2% fiber, 5.0% ash and 66.3%
carbohydrates on dry weight basis
(Paredes-Lopez and Harry, 1989). In
addition, Kutos et al. (2003) found that
common beans are important sources of
protein  (16-33%), vitamins (thiamin,
riboflavin, niacin, vitamin B6, folic acid),
dietary fiber (14 -19%) especially soluble
dietary fiber, minerals (Ca,
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Fe, Cu, Zn, P, K, Mg) and free unsaturated
fatty acids. The proximate compaosi-tion
and mineral as well as phytate contents
of legumes affected by soaking and
cooking as determined by El-Tinay et al.
(1989). Soaking and cooking treatment
decreased mineral contents and reduced
phytate of the most legume cultivars.

Food legumes are consider-ed to be
an excellent source of dietary protein and
are used as a substitute for expensive
animal protein in human diets. Food
legumes have also been used as part of
the dietary treatment of diabetes (Jenkins
et al., 1981). Singh and Fraser (1998)
noted that individuals consuming
legumes more than 2 times per week
were 47% less. Likely to develop colon
cancer than individuals that consumed
less than once per week.

The present study aimed to assess
cooking quality and nutritional value of
faba bean as affected by both source and
application rate of organic fertilization in
sandy soil.

MATERIALS AND METHODS
A field experiment was carried out on

a sandy soil cultivated with faba bean
seeds at Ismalia Agricultural Research
station during the 2008/2009 winter
season. The experiment was aimed to
study the impact of organic materials on
some physical and chemical
characteristics of sandy soil as well as
cook ability properties, protein fractions
and protein digestibility of faba bean. A
complete randomized blocks design was
used with three replicates for each
treatment. The treatments included the
application of organic fertilizers before
cultivation at the following rates:

1- Without organic manure.

2- 5.0 ton farmyard manure / fed.
3- 10.0 ton farmyard manure / fed.
4- 2.5 ton compost / fed.

5- 5.0 ton compost / fed.

Some physical and chemical
characteristics of the experimental soil
as well as the used organic materials
were determined according to Jackson
(1967) and shown in Tables (1 and 2).
Compost was supplied from Soil
conditioners project, Soil, Water and
Environment Research Institute, ARC.

Table 1. Some physical and chemical properties of the experimental Soil.

Soil properties and units

Particle size distribution Value
Coarse sand At e0 0
Fine sand oA %
Silt YoY%
Clay €Y %
Texture class Sandy
CaCO3% LAY %
Organic matter . £8 00
pH (1;2.5 Soil Suspension) VA
ECe dS/m in(soil water extract 1:5) AR
Soluble ions (meg/100 g.Soil)

ca™ A
Mg++ '_\V
Na* Y
K* oo
Co3 e
HCO3 AR
CL’ .00
S04~ Yo
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Table 2. Chemical analysis of organic fertilizers.

Analysis Compost Farmyard manure
Moisture content % rY.el oy ¥,
pH ( 1:10) 1.0 4.0
EC (1:10) dS/m £.0A Y.
N -NH4 (mg/kg) Yoo, o AN
N-NO3 (mg/kg) Yoo Y4,
Total N % 1YY CVe
O.M % YV, et Yo v.
O0.C% \AA FAL
20Ash % AREY VeV
C/N ratio 1e.4:) AR
Total P (%) Y R
Total K (%) A Y

EC= electric conductivity of soil ds/m
O.M % = Organic matter of soil
0.C% = Organic carbon of soil

The previous treatments were mixed
with the soil surface layer by hatchet.
Then, the area was planted by seeds of
faba bean (Vicia Faba). C.V. Giza 3 for
one winter growth season (2008 -2009)
under sprinkler irrigation system. The
area of each experimental plots were
14m®. The recommended dose of macro
and micro nutrients were added
according to Ministry of Agriculture and
Soil Reclamation Recommendation (20
kg N, 31 kg P,Os , 24 kg K,0). Sulphate
ammonium, Calcium super phosphate
and potassium sulphate were applied as
a sources of nitrogen, phosphate and
potassium fertilizers respectively.
Wheres nitrogen and potassium were
added after one month from planting.
When phosphate fertilizer with applied
through soil perparition.

After harvesting, soil samples were
taken at constant depth of 0-30cm for
chemical analysis included the content of
organic matter and available N, P and K.
Organic carbon was determined by

At harvesting stage plant samples of
each experimental plot were taken and
air-dried. The seeds were separated from
straw and weighted. Some, chemical
composition of faba bean seeds, i.e,
moisture, crude protein, fiber, oil and ash
contents of faba bean seeds were
determined according to the methods out
lined in A.O.A.C. (1990). Also, the
concentrations of N, K, Ca, Mg, Na, Fe,
Zn, Mn and Cu in faba bean seeds were
determined according to chapman and
Pratt (1961). The digestibility of protein
was determined according to the method
described by Santosh and Chauchan
(1986). Protein fractions were determined
according to the method described by
Bhatty et al. (1976). Physical characteris-

tics such as 100-seed weight, density,
germination percentage, hull percentage
and cotyledon- to- hull ratio were
determined according to the methods
described by Mahmoud et al. (1998).
Cooking qualities, e.g., stewed percent
using an autoclave for 30 min at 121°C

modified Walkely-Black method and | Ib/in® total solids and hydration
(Jackson, 1967). Available N, P and K coefficient of stewed seeds were
were extracted and determined according determined also according to the

to the methods described by Black et al.
(1982). Bulk density was determined
using undisturbed soil cores (Black et al.,
1965).

methods described by Mahmoud et al.
(1998).
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The organoleptic characteristics of
cooking treated faba bean were
determined according to Larmond (1970).
Ten panelists were asked to evaluate
appearance, texture, odour, taste and
colour using score of 10 for each
character. The average score for each
character was calculated.

Analysis of variance was statistically
analyzed according to Snedecor and
Cochran (1976) using SAS program (SAS
Institute, 1982).

RESULTS AND DISCUSSION
1-Effect of applied organic
materials on some soil physical
properties of studied sandy soil:
Data in Table (3) displayed the
influence of applied organic materials on
soil bulk density and total porosity for
the studied sandy soil. Increasing the
rate of applied farmyard manure or
compost declined soil bulk density
values. The greatest decrease of bulk
density values occurred as a result of
applying 5.0 ton compost / fed, (1.42 vis
1.71g/cm®. This decrement may be
rendered to the increase of the apparent
volume of soil which resulted from
mixing organic materials during soil
preparation. However, applying 5 ton

farmyard manure / fed gave the highest
value of bulk density (1.53 g/cm?),
comparing with other organic materials
treatments.

Data in Table (3) appeared that the
trend of total porosity values % were
contrary to the values of bulk density, in
view of the fact, the decrease of bulk
density led to increase of total porosity.
Hence, the maximum increment of total
porosity was achieved through adding 5
ton compost / fed (46.42%). Whenever,
applied 5 ton farmyard manure / fed
realized the minimum value of total
porosity (42.26%). These results are in
accordance with the findings of Hala and
Osama, (2006) and EI-Sedfy, (2008).

2— Effect of applied organic
materials on soil content of
organic matter and available
N, P and K:

2.1. Organic matter content:

Data in Table (4) revealed that higher
content (%) of organic matter resulted in
soils treated by compost than farmyard
manure addition. This increase is due to
the high organic matter content of the
applied compost (37.56%) compared with
farmyard manure (25.30%).

Table 3. Effect of applied organic fertilizers on some physical properties of the studied

sandy soil.
Treatments Bulk density (g/cm3) Total porosity %
Control 1.71 35.47
5ton farmyard manure /fed 1.53 42.26
10Ton farmyard manure / fed 151 43.02
2.5 ton compost /fed 1.48 44.15
5ton compost /fed 1.42 46.42

Table 4. Effect of applied organic materials on the soil content of organic matter and
available N, P and K contents of the studied sandy soil.

freatments Orgame |\ (mgikg) | P(mgikg) | K(mgik)
Control 0.44 27.0 8.13 40.8
5ton farmyard manure /fed 0.47 33.1 12.2 57.5
10Ton farmyard manure / fed 0.52 34.7 13.1 57.5
2.5 ton compost /fed 0.47 34.7 8.83 429
5ton compost /fed 0.59 36.5 9.95 47.8
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Thus, the high content of organic
matter (0.60%) was achieved by applying
5 ton compost / fed, (Table 4). But, the
lowest one was obtained through adding
5 ton farmyard manure / fed except the
control treatment.

2.2. Available N, P and K contents:

The result in Table (4) depicted that
more increment of available N content
(mg/kg) was realized by addition of 5 ton
compost/fed than adding of 10 ton
farmyard manure/fed. This increment is
due to compost contained more
pronounced value of total N compared
with farmyard manure, (Table 2).

Consequently, more release of
nutrients in the available from was
resulted from the decomposition of
organic matter of applied compost than
applied farmyard manure. Hence, the
minimum value of available N was
achieved by adding 5 ton farmyard
manure/fed (Table 4). Available P and K
concentration in soil showed similar
trend of available N. The maximum
contents of available P and K were 13.1
and 57.5 mg/kg, respectively which
resulted from treatments 10 ton
farmyard/fed. However, the relatively low
content of available P (8.83 mg/kg) and K
(42.9 mg/kg) were associated with adding
2.5 ton compost / fed. These results are
in conformity with El-Sedfy, (2008).

3-Effect of applied organic materials
on faba bean seeds yield (kg/ fed)

and 100 seed weight:
Results presented in Table (5)
revealed that highly significant increment

of faba bean seed yield was obtained
with the treatment of 5 ton compost/fed
followed by adding 2.5 ton compost/fed.
This increment may be ascribed to the
relatively high content of soil organic
matter, available N, P and K as well as
reducing soil bulk density values (Table 3
and 4). On the other hand, the lowest
yield of faba bean seeds (2378.03 kg/fed)
was occurred with applying 5 ton
farmyard manure/fed. Data in Table (5)
appeared that 100 seed weight of faba
bean took the same trend of faba bean
seed yield.

These results are in accordance with
those obtained by EI-Sedfy (2002) and
Awad et al. (2003).

4- Chemical composition of crude
and cooked faba bean as

affected by organic fertilization:
It could be noticed from the results
presented in Table (6) that applied 10 ton
farmyard manure/fed gave relatively low
values of carbohydrate and fibers
contents in crude faba bean. On contrary,
the maximum value of ash resulted from
the same treatment. However, the crude
protein content gradually increased as a
result of increasing levels of either
compost or farmyard manure. Hence, the
greatest value of crude protein was
achieved with the treatment of 10 ton
farmyard manuref/fed, (Table 6). On the
other hand, all treatments minished oil
content of crude faba bean except
application rate of 10 ton farm-yard
manure which increased it, (Table 6).
These results are in conformity with
those obtained by Hala and Osama
(2006).

Table 5. Faba bean seeds yield (Kg/fed) and 100 Seed weigh (g) as affected by organic

fertilizer.
Treatments Seeds yield (Kg/fed) \++ Seed weight (g)
Control 2140.23 39.71
5ton farmyard manure /fed YYVA, Y 41.80
10Ton farmyard manure / fed 2795.21 42.70
2.5ton compost /fed 3424.96 45.40
5ton compost /fed 3647.52 47.30
L.S.D.0.05 24.6 0.41




Minufiya J. Agric. Res. Vol.37 No. 1: 261 - 272

(2012) "http://www.mujar.net"

Table 6. Chemical composition of crude and cooked Faba bean as affected by organic

fertilization.
Moisture Fat Fiber | Protein | Carbohydrates | Ash
Treatments o
% % % % 4yl %
Control AN RN 4.V VA Y4 NyY,ev ALY
Crude faba bean receing 5ton o \ to VY Yo A 1A Y
farmyard manure/fed
10 ton Farmyard Manure/fed Ao AR 1.Vve Yv.ry ov. 4. 1.
2.5 ton compost /fed AR A V.EA AYY Yo AV oAVE 014
5 ton compost/fed Youry AR A AN Ye.qA AR A $.6¢
Control IR A V. Ve Ay YY.44 1.4 oYV
Cooking faba bean receiving T \ oy v.re AT n¢ 04 AgA
5 ton farmyard manure /fed
10ton Farmyard Manure/fed A Y.rv a.vv ARNCR OV AV AAY
2.5 ton compost /fed TANY Y.6A AAyv Y140 ov. YA q.YY
5ton compost/fed AN Y.e\ (TN YY. ¢4 00 A 9.y
Regarding the influence of cooking between cotyledon and hull (C/H)

practice on chemical composition of faba
bean, Data in Table (6) depicted that the
values of ash, oil and fibers were higher
than those obtained in crude faba bean.

In additions, cooked faba bean
receiving 5 ton compost/fed gave the
best values of oil, fibers and protein,
while adding 2.5 ton compost realized the
highest value of ash, (Table 6).

5- Cookability properties of faba
bean as affected by organic

materials:

The results in Table (7) revealed that
germination percentage ranged from 90
to 100%. The percentage of stewed faba
bean seeds ranged from 60 to 100 when
the autoclaving method was used.
Meanwhile, the percentage of total
soluble solids (T.S.S%) increased as the
applied rate of farmyard manure or
compost increased. Therefor, T.S.S can
be arranged in the following descending
order 5.0 ton compost (31.86) > 10 ton
farmyard manure (29.88) > 2.5 compost
(25.38) > 5 ton farmyard manure (17.63) >
control (10.66) (Table 7). Hull percentage
ranged from 5.53 to 12.42%. The ratio

demonstrated an opposite trend to hull
percentage. Consequently, faba bean
seeds receiving 5.0 ton compost/fed
realized the highest value of C/H and
followed by those receiving 10 ton
farmyard manure/fed, (Table 7). In
addition, the maximum value of hydration
coefficient of the stewed faba bean seeds
resulted from the treatment of applying
5.0 ton compost/fed followed by the
treatment of 2.5 ton compost/fed, (Table
7). In spite of, the relatively lowest value
of hydration coefficient was achieved by
adding 5 ton farmyard manure/fed, which
was slightly increased almost the same
as that of control.

6 — Protein fractions of crude and
cooked faba bean (gm/100gm)

as affected by organic
fertilizer:
The obtained results in Table (8)

declared that crude faba bean and / or
cooked ones received 5.0 ton
compost/fed achieved the maximum
values of water soluble protein. While the
lowest values resulted in control
treatment.
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Table 7. Cookability properties of faba bean as affected by organic fertilizers.
Germination| Stewing | Density | T.S.S |Cotyledons|Hulls| C/H |Hydration
Treatments o
% % g/cm % % % coefficient
Control 4 T ) AR 87.58 12.42| 7.05 107.71
5 ton farmyard | Vel vy | yvv | 8875  [11.25| 7.89 | 113.38
manure /fed
10Ton farmyard 4 1 A | Yaan| 9372 | 6281492 119.72
manure / fed
2.5ton compost /fed Yoo Voo Y Yo.YA 86.94 13.06| 6.66 120.54
5ton compost /fed Yoo Yoo <Ay ARNUR) 94.47 5,53 | 17.08 | 135.62

Table 8. Protein fractions ( gm / 100 gm seeds) and protein digestibility (P.D%) of Faba
bean as affected by organic fertilizers.

Wlatt()elr Salt Ethanol Alkali insoluble Protein

soluble i ibili

Treatments soluble soluble soluble | protein dlgestlgnllty
protein | Protéein protein protein (P.D%)

Crude faba bean receiving

Control 1Y \.ve A Y.EA 0.0 rary

5 ton farmyard \ Yo V.40 TRR Y ve R YAFY

manure /fed

10 Ton farmyard V.A4 ALYV VYA ‘.40 V.4 FILVA

manure / fed

2.5 ton compost /fed Y.Ye Ve v.ay 104 VAY ra.¢)

5ton compost /fed Y.AA 1.4 YoM Yoo VLYY LR

Cook faba bean receiving

Control Y .Y Yovy BAY y.ov Vo ¢4

5 ton farmyard CAA X .00 Y V.0t o.¥.

manure /fed

10Ton farmyard T V0% £.¥o Y °. VY.ra

manure / fed

2.5 ton compost /fed ..ra AA Y. V.o 1.4 VA

5ton compost /fed .ov ©.0 £.v4e Y £y YyeY

The highest values of salt soluble
protein were realized through crud faba
bean fertilized by 2.5 ton compost/fed.
But, cooked faba bean manured by 10 ton
farmyard manure/fed achiev-ed the
greatest value of salt soluble protein,
(Table 8).

Data presented in Table (8) cleared
that crude faba bean fertilized by 10 ton

farmyard manure/fed occurred the
highest content of ethanol soluble
protein followed by 5 ton farmyard

manure / fed. While, cooked faba bean
manured by 5 ton compost /fed gave the
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highest content was followed by 10 ton
farmyard manure / fed. Although, the
lowest content was obtained through
crude or cooked faba bean manured by
2.5 ton compost / fed. The greatest
values of alkali soluble protein resulted
in both crud faba bean fertilized by 5.0
ton farmyard manure / fed and cooked
faba bean manured by 5.0 ton compost /
fed. However, the minimum values of
alkali soluble protein obtained through
crude or cooked faba bean manured by
10.0 ton farmyard manure /fed (Table 8).

From aforementioned results, it's
worthy to notice that ethanol soluble
protein was approximately the
predominant protein fraction in most
treatments.

It's worth to mention that cooked faba
bean resulted in decreasing amounts of
all protein fractions compared with crude
faba bean but increasing than that of
control. This means, that the proteins
may be released to the cooked water. In
this respect, it could be advised to mix
the seeds with water and not drained it to
obtain the maximum nutritional value.

7 — Protein digestability (P.D%) of
faba bean as affected by

organic fertilization:

Data in Table (8) illustrated that
protein digestibility of crude faba bean
declined whereas the applied rate of
farmyard manure or compost increased.
Therefore, the greatest value of protein
digestibility was achieved by crude faba
bean fertilized by 2.5 ton compost / fed.
On contrary the lowest one was obtained
in the treatment of 5.0 ton compost / fed,
(Table 8). It's worthy to mention that, the
results indicated that cooking process of
faba bean gave more pronounced values
of protein digestibility than those
obtained by crude faba bean, (Table8).
The observed increase in digestibility of
the cooked samples could be attributed
to the denaturation protein by heat, so
it's become more susceptible to the
enzyme attack and hydrolysis (Abed-El
Aal et al.,1986).While, the maximum value

of protein digestibility was realized by
cooked faba bean in the control
treatment and followed by those
receiving 10 ton farmyard manure.
Although, the lowest one was achieved
by cooked faba bean manured by 5.0 ton
compost / fed. These results are
accordance with those obtained by
Santosh and Chauchan (1986).

8- Some elements of faba bean
(mg /100g) as affected by

organic fertilizers:

The results in Table (9) declared that
Ca, Mg, K, Na, Fe, Zn, Mn and Cu
concentrations of crude faba bean
markedly intensified as the applied rate
of farmyard manure or compost
increased. This enhancement may be
attributed to more release of nutrients in
the available form which resulted in the
decomposition of applied farmyard
manure or compost. Consequently, this
increment of soil nutrient availability
heightened Ca, Mg, K, Na, Fe, Zn, Mn and
Cu concentrations of crude faba bean.
On the other hand, it could be observed
that the studied nutrients concentration
of cooked faba bean gave the same trend
with those obtained in crude faba bean.
But, the nutrients concentrations were
less pronounced in cooked faba bean
than that of crude faba bean.

9- Organoleptic scores of faba

bean received organic fertilizer:

Appearance, texture, odour, taste,
color and volume of faba bean received
organic  materials were evaluated
organoleptically (Table, 10). It could be
noticed that faba bean received 2.5 ton
compost / fed showed non-significant
differences for appearance and followed
by those fertilized by 5.0 ton compost /
fed. But, the lowest score was found for
faba bean receiving 5.0 ton farmyard
manure / fed (Table 10). While, the most
in significant score for texture was
achieved by faba bean fertilized by 5.0
ton compost / fed, followed by other
manured by 5.0 ton farmyard manure /
fed, although, the Ilowest one was
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obtained by adding 10 ton farmyard
manure / fed, (Table 10). On the other
hand, faba bean manured by 5.0 ton
compost / fed gave the maximum
insignificant score for odour, followed by
that received 10.0 ton farmyard manure /
fed, (Table 10). In this respect, the last
treatment realized the highly insignificant
score for taste and followed by those
fertilized by either 5.0 ton farmyard
manure / fed or 5.0 ton compost / fed. On
the other side, the most insignificant

score for color was occurred by faba
bean manured by 2.5 ton compost / fed
and followed by those fertilized by 5.0 ton
compost / fed. However, the Ilast
treatment realized the highest
insignificant score for volume (Table 10).
From the above mentioned data, it could
be concluded that all treatments under
study resulted in non- significant
differences for all organoleptic
characteristics.

Table 9. The content of some elements of faba bean (mg / 100 seeds) as affected by

organic fertilizers.

Treatments Ca Mg Fe Zn Mn Cu Na K

Crude faba bean receiving

Control AN YACRE | TEY | WY | YEA | LY | aYvee | Ve
Ston farmyard VO AT [ v ve [ TAY | rey | Yy [ Ay [ eyt | vatAge
manure /fed

10Ton farmyard VIPANS | YuR Y [ vore | vve | Yve [ AT [ ArRar | Yy AY
manure / fed

2.5ton compost /fed | VY.V Y4y, V.oV v.of Y.ov LAY VYA Vo AS LAY
5 ton compost /fed YAYAA | YNNLY [ VLYE | FAY | RN E | L AE | YEYLYY | Ve Y
Cooked faba bean receiving

Control YALAY YANY VFE | LAY | AR | e Ye | YYYLVY | YeARY
Ston farmyard FRAA | g e | vey | v an | vae | oaxt | Yrees | ¥Ry
manure /fed

10Ton farmyard Yo XA | gAY | YEA | Ve | vy | ooey | xetry | ovav.ea
manure / fed

2.5ton compost/fed rY. YV ¢Y VA AR V.o A AR A \EA N \A AR K]
5ton compost /fed (IR £V, 1 ‘Y V. Y¢ V.o YA Yot Ve YAR 4

Table 10. Organoleptic scores of faba bean received organic fertilizer.

Treatment Appearance | Texture | Odour Taste Color | Volume
Control 18.14 17.07 9.14 24.93 8.79 9.29
Ston farmyard 16.50 1843 | 914 | 2557 | 850 | 879
manure /fed
10Ton farmyard 16.93 1700 | 921 | 2729 | 893 8.36
manure / fed
2.5ton compost /fed 18.14 18.14 9.00 23.64 9.36 8.86
5ton compost /fed 17.93 19.14 9.43 25.36 9.07 9.00
L.S.D.0.05 N.S. N.S. N.S. N.S. N.S. N.S.
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