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ABSTRACT

Two field trials were carried out at Sakha Agric. Res. St. farm during two
successive winter seasons of 2007/2008 and 2008/2009, to assess the effect of
planting methods and phosphorus fertilization treatments on faba bean yield, nutrient
contents and some water relationships. Faba bean (Vicia faba L.) seeds var. Sakha 2
were planted on November in both seasons. Split plot design was used with four
replicates. The main plots were assigned by two planting methods i.e. A: 120 cm
furrow spacing with 4 planting rows per furrow and B:60 cm furrow spacing with 2
planting rows per furrow. The sub plots were assigned by four phosphorus treatments
.e.1- application of 30 kg P,Os fed™ ( ha = 2.4 fed.) as superphosphate 15.5% P,0s
(P20s = 2.29 x P ) , 2- completing the soil available phosphorus up to 30 kg P,Os fed™
by superphosphate, 3- application of 15 kg P,Os fed™ in addition to inoculating faba
bean seeds with phosphate dissolving bacteria and 4-application of 15 kg P,Os +
inoculation with phosphate dissolving bacteria + spraying with cyanobacteria
extraction.

The obtained results were summarized as follows:

e Planting methods high significantly affected seed ¥ield in both seasons, the
higher mean values of 1653.17 and 1766.75 kg fed™ were obtained with 60 cm
furrow spacing in the first and second seasons, respectively.

e Planting method of 60 cm furrow spacing had the higher mean values of biomass
(6722.5 and 7161.4 kg fed™), higher 100 seed weight (99.04 and 101.56 g) and
the higher N content mean values (56.0 and 61.4 kg fed™).

e Planting method of 120 cm furrow spacing had the higher protein % mean value
in the second season (22.34%), the higher seed P% mean values (0.55 and
0.56%) and the higher seed P content values of 6.87 and 7.39 kg fed™ in the first
and second seasons, respectively.

e Treatment of 15 kg P,Os + inoculation with phosphate dissolving bacteria had the
highest seed yield, biomass yield, seed N%, N content of the seeds, protein %
and P%.

e Treatment of 30 kg P,Os fed™” had the highest 100 seeds weight values and the
highest residual available P values in the soil after faba bean harvesting.

e Planting method of 60 cm furrow spacing had the higher water applied mean
values (1596 and 1586 m® fed™) and the higher water consumptive use mean
values of 1380 and 1359 m® fed®, while, 120 cm furrow spacing had the lower
water applied mean values (1314 and 1285 m® fed) and the lower water
consumptive use mean values of 1113 and 1069 m* fed™ in the first and second
season, respectively.

e The higher values of water productivity (WP) and productivity of irrigation water
(PIW) were 1.24 and 1.30 kg m® and 1.04 and 1.11 kg of seeds m™ were
obtained from 60 cm furrow spacing in the 1% and the 2" season, respectively.
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INTRODUCTION

Legumes usually require large amounts of phosphorus and their ability
to utilize soil phosphate is often less pronounced than that of cereals and
grasses (Guanawardena et al., 1992).

Shortage of phosphorus element can reduce legumes nodulation, N-
fixation and suppress seed yield (Abdel-Reheem et al., 1992).

Knowledge regarding the effects of cropping practices and fertilization
management on the fate of P applied to the soil is required to aid in the
prediction of how such practices influence the quality and sustainability of the
environment. Most Egyptian soils contain considerably high total phosphorus,
yet the amount available for plant uptake is low even after fertilization with the
super phosphate due to high pH soils, low organic matter content and
calcium carbonate. In such case the two possible ways to increase plant
available phosphorus are the use of phosphate solubilizing microorganisms
or by decreasing soil pH. A great attention has been paid to the use of
phosphate dissolving microorganisms (Saber et al., 1983; Ibrahim et al.,
1995; Abdul Wahid and Mehana, 1999; Hamissa et al., 2000 and Knany et
al., 2004).

Knany et al. (2004) stated that, the highest faba bean seed and straw
yields were obtained with 15 kg P,Os fed™. Inoculating faba bean seeds with
phosphate dissolving bacteria achieved the highest hundred seeds weight
and phosphorus uptake by the seeds and straw. Application of 50%
recommended dose of NPK as drip fertigation jointly with biofertigation and
humic substances improved nutrient contents in soil (N, P, K, Fe, Mn and Zn),
plant growth nodule parameters, seed quality and fertilize use efficiency (kg
seed kg NPK'l) as well as nutritional assimilation (Selim et al., 2009).

Row spacing affect water relationships and faba bean yield and quality.
Talal (2006) showed that, higher row spacing (50-70 cm) resulted in the
greatest faba bean yield with a reduction at the narrow spacing.

The objectives of the present study are to investigate the effect of the
residual soil phosphate, added phosphate, phosphate dissolving
microorganisms on faba bean yield and chemical composition. As well as the
effect of row spacing on faba bean yield and water relationships.

MATERIALS AND METHODS

Two field experiments were conducted at Sakha Agric. Res. Station
farm (30° 56’ N latitude and 31° 05’ E longitude), Kafr EI-Sheikh governorate,
Egypt, during the two successive winter seasons 2007/2008 and 2008/2009.
The recommended seed rate (40 kg fed'l) of faba bean (Vicia faba L.) var
Sakha-2 was planted on November in both seasons. Split plot design was
used with four replicates. The main plots were assigned by two planting
methods of A: 120 cm furrow spacing with 4 planting rows per furrow, and B-
60 cm furrow spacing with 2 planting rows per furrow. The sub-plots were
randomly assigned with four phosphorus fertilization treatments of 1:
application of 30 kg P,Os fed™” (P.Os= 2.29 x P), 2: completing the soil
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available phosphorus up to 30 kg P,Os fed, 3: application of 15 kg P,Os fed™
in addition to inoculating faba bean seeds with phosphate dissolving bacteria
(effective strain of Bacillus megatherium var. phosphaticum), and 4:
application of 15 kg P,0s5 fed™ in addition to inoculating faba bean seeds with
phosphate dissolving bacteria and spraying the plants (35 days from sowing)
with cyanobacteria extract. Phosphorus was added as single superphosphate
15.5% P,0s during plots preparation as one dose. Effective nitrogen dose
was added (20 kg N fed'l) as ammonium nitrate 33% N in one dose before
the first irrigation. The other recommended agriculture practices were done.
Some physical and chemical soil properties of the experimental field are
presented in Table 1.

Available soil phosphorus was extracted by Olsen Method and
determined colorimetrically by using spectrophotometer according to Jackson
(1958). Available soil nitrogen was extracted by 1 normal KCI and determined
by Kjeldahl method according to Black et al. (1965). Plant samples were fine
ground and wet digested. Total nitrogen and total phosphorus were
determined in the digested samples according to Jackson (1958). Protein %
was calculated by multiplying N% x 6.25, FAO/WHO (1973).

Table 1: Some physical and chemical properties of the experimental

field.
. . Available
Particle size . Per- EC of -
cprip Bulk | Field | .- . EC EC of |nutrients
. distribution |Texture ) .. \wilting|Available ground| -~ - 1
Soil density|capacity| . dS|pH irrigation| mg kg
- class point |water % | =1 water
depth|Sand| Silt |Clay kg m % m water
% table N|P| K
% | % | %

Clay
0-15 (12.30/33.3054.40| Clay | 1260 | 47.5 |25.81| 21.69 [2.467.81
15-30[20.2034.2045.60, Clay | 1210 | 39.87 |21.66| 16.21 (1.897.93
30-45|20.4041.4038.20 loam | 1290 | 38.40 [20.86| 17.54 [2.397.96
45-60(21.1041.5037.40| Clay | 1380 | 36.39 |19.78| 16.61 (2.457.92
loam
EC was determined in soil paste extract and pH was determined in 1:2.5 soil water
suspension according to the standard methods reported by Black et al. (1965)

2.3 0.64

dsm? | dsm?® |?4|7|2%8

Application of irrigation water was controlled by the constructed
rectangular weir that furnished the site with steel gates of each plot. Rate of
discharge was 16.54 L sec™. Water consumptive use or so called crop-water
consumed (ETc) was calculated as stated by Hansen et al. (1979).

smp=cU=22"%ppyqax A m¥ed
100

Where:

SMD = Soil moisture depletion in the effective root zone = 60 cm

CU = Consumptive use of the growing plants

01 = Mean soil moisture percentage (w/w), before irrigation for the 60 cm
soil depth.

0 = Mean soil moisture percentage (w/w) for the 60 cm soil depth, 48
hrs after irrigation (field capacity)

Db = Mean soil bulk density, kg m™ for the 60 cm soil depth
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D Soil wetting depth ie. effectlve root zone of 60 cm.

A Irrigated area, m? (4200 m?i.e. area of 1 feddan)

Water productivity (WP) was calculated according to Ali et al, (2007)
WP = GY/ET. Where: WP (kg seeds m" WCU) GY = graln y|eId (kg fed.” )and
ET = total water consumption of the growing season (m fed.” ) Productivity of
irrigation water (PIW) was calculated as Ali et aI (2007).

PIW GY/I Where: GY is grain yield (kg fed.” ) and | is irrigation water applied
(m fed.” ) Statistical analysis was made using MSTATC computer program.

RESULTS AND DISCUSSION

Faba bean yield:
1.Seed yield:

The seed yield is the most important part of faba bean production.
Data presented in Table 2 showed that planting methods high significantly
affected faba bean seed yield. The planting method of 60 cm furrow spacing
with 2 plantlng row per furrow had the higher seed yield of 1653.17 and
1766.75 kg fed™ in the first and second seasons, respectively. The increase
of the seed yield due to planting method equals 31.9 and 32% in the first and
second seasons, respectively. This may be due to that the lower furrow
spacing led to suitable plant density and vegetative growth. These results are
in harmony with those obtained by Talal (2006) who found that the tested row
spacing (50-70 cm) resulted in greatest faba bean seed yield.

On the other hand, no significant differences were obtained between
the phosphorus treatments in the first season, while in the second season,
there was significant effect due to the phosphorus treatments. The hlghest
mean value of 1599.25 kg fed' was obtained with 15 kg P,0Os fed™
inoculation with phosphate dissolving bacteria + spraying with cyanobacterla
In this respect, no significant dlfferences were detected between completing
phosphorus in the soil to 30 kg P,Os fed?, 15 kg P,0Os fed™ + inoculation and
15 kg P,0Os fed™ + inoculation + spraying with cyanobacteria. Data showed
that the lowest mean values of 1367.44 and 1461.38 kg seeds were obtained
with 30 kg P,Os fed™ treatment in the first and second seasons, respectively.
These results could be enhanced by those obtained by El-Saady et al. (2007)
who found that the lowest mean values of faba bean seed yield were
recorded with 30 kg P,Os fed™® treatment at Sakha Agricultural Research
station farm.

The previous results showed that phosphate dissolving bacteria
increased the availability of the soil phosphate which led to increase faba
bean seed vyield. These results could be confirmed by those reported by
Knany et al. (2004).
2.Biomass yield:

Data presented in Table (2) showed that furrow spacing, significantly
affected faba bean biomass yield in the first season and highly significant in
the second season.
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The traditional furrow (60 cm) had the higher biomass yield of 6722.5 and
7161.4 kg fed™ in the first and second seasons, respectively. This may be
due to the amount of the irrigation water and nodulation which increased
vegetative growth.

Significant differences due to phosphorus fertilization were detected in
the first and the second seasons. Highest means values of 6705.25 and
6942.5 kg fed' were observed with 15 kg P,Os fed™ + inoculation with
phosphate dissolving bacteria in the first and the second seasons,
respectively. This may be due to, that inoculation increased availability of soil
phosphate. These results were in harmony with those reported by Hamissa et
al., (2000) and Knany et al., (2004).
3.100-seed weight:

Data in Table 3 showed that furrow spacing high significantly affected
100-seed weight in both seasons. The highest values of 99.04 and 101.56 g
were obtained with 60 cm furrow spacing in the first and second seasons,
respectively. This may be due to the amount of the irrigation water applied,
where in the traditional furrows (60 cm) the irrigation water applied increased
fertilizers solubility, nutrients availability, decreased salt concentration in the
root zone, and increased plant growth and photosynthes.

Table 3: Effect of furrow spacing and phosphorus fertilization
managements on 100-seed weight (g)

Season 2007/2008 Season 2008/2009
Treatments furrow spacing T. mean | Diff. furrow spacing T. Diff.
120cm 60 cm 120 cm 60cm |mean

30kgP,0s | 82.23ab | 1043 a | 93.26 a |-22.07| 84.63a | 105.33 a |94.97a|-20.70
Complete 10 30 | g4 153 4 | 94.18a | 88.65 a |-11.05| 85.53a | 97.55b |9154a-12.03

kg P205
15 ki%sczos * 87.08a |98.82a |92.95a |-11.75| 88.70 a |101.55 ab|95.13a|-12.85
.15 kg P20s + 83.28 b 98.88 a | 86.08 a |-25.60| 81.60 a |101.80 ab|91.70 a|-20.20
Inoc. + cyano
Mean 81.43 99.04 85.11 101.56 |93.33
F. test L.S.D.0.05| L.S.D.0.01 L.S.D.0.05 |L.S.D.0.01
A *% - - *% - -
B NS - - NS - -
AB * 10.8 - * 7.48 -

In respect to phosphorus treatments, the highest 100-seed weight
mean values 104.3 g in the first season, and 105.33 g in the second season,
were obtained with 30 kg P,0s fed™ treatment under 60 cm furrow space.
The obtained data showd the importance of phosphorus fertilization to faba
bean crop. Similar results were reported by Bolland et al., (2000) who stated
that phosphorus is the major nutrient for grain production of faba bean in
neutral to alkaline soils.

Chemical analysis of seeds:

Nutrient status of faba bean plants as affected by furrow spacing and

P treatments.
N% of seeds:

Data presented in Table 4 showed that no significant effects were
detected in N% due to planting methods during both seasons, while, there was
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high significant effect in N% due to phosphorus fertilization treatments in the
first and the second seasons.

The highest N% mean values of 3.68% were obtained with (15 kg P,Os +
inoculating with phosphate solubilizing bacteria) under 60 cm furrow spaces
treatment in the two seasons. This may be due to the high soil pH in Egypt,
presence of phosphate solubilizing bacteria led to more available phosphorus
and the balance between N and P increased N uptake by faba bean. These
results are in harmony with those obtained by Nassar et al., (2002) who found
that application of some nutrients caused an increase in N, P, K and some
micronutrients uptake in seeds and straw of broad bean.

N content of the seeds (kg fed" )

Data presented in Table 4 showed the nitrogen content of faba bean
seeds in both seasons. In general, 60 cm furrow space had the higher N
content in both seasons with average 56 0 kg fed! comparing with 43 50 kg
fed” in the first season and 61.4 kg fed™ comparing with 47.9 kg fed® in the
second season.

Phosphorus treatments,15 kg P,Os + inoculation with phosphorus
dissolving bacteria had the highest N content under 120 cm furrow spacing in
both seasons 50.9 and 53.6 kg fed® in the first and second seasons,
respectively. Under 60 cm furrow space there was no significant differences
between the phosphorus treatments, the highest N content values of 59.3 and
63.6 kg fed™ were observed with completing the soil available phosphorus to
30 kg P>Og fed

The significant response of N content to the high doses of phosphorus
treatments under 120 cm furrow space, may be due to the less moisture in the
root zone compared to 60 cm furrow space and the main way of phosphorus
translocation from the soil to the root surface is by diffusion in presence of
adequate moisture. Most of the phosphorus moves to the root by diffusion
(Tisdal et al., 1985). Similar results were reported by Selim et al. (2009) who
stated that application of 50% recommended dose of NPK jointly with
biofertilization improved fertilizer use efficiency, as well s nutritional assimilation
of cowpea.

Protein % in the seed:

Data in Table 5 showed that furrow spacing had high effects of protein
percentage in first and the second seasons, where 120 cm furrow space had the
higher values of 21.61 and 22.34% in the first and second seasons, respectively .
Under 120 cm furrow space no significant differences in the protein % was found
between the phosphorus treatments in both seasons. While, under 60 cm furrow
space there was significant difference in the seed protein % between phosphorus
treatments in the two seasons. The highest values of 23.02 and 22.99% were
obtained with 15 kg P,Os fed™ + inoculating with phosphorus solubilizing bacteria
in the first and second seasons, respectively. While, the lowest values of 19.5
and 19.93 were recorded with 15 kg P,Os + inoculating + spraying with
cyanobacteria in the first and second seasons, respectively. The difference in
protein % under 60 cm furrow space may be due to the effect of water amounts
on phosphorus and nitrogen absorption.
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Phosphorus % and phosphorus content:

Data in Table 6 showed that there were significant differences in P%
due to planting methods in both seasons. 120 cm furrow space had the
higher P% of 0.55 and 0.56% in the first and second seasons, respectively.
Phosphorus content in faba bean seed had the same trend in the first
season, where 120 cm furrow space had the higher P- content values of 6.87
in the first season and the higher value of 7.69 kg fed™ was obtained with 60
cm space, in the second season.

In respect to phosphorus treatments, and its effects on P% and P-
content. Under 120 cm furrow space, there were highly significantly effects of
phosphorus treatments on P% and P-content in both seasons. the hlghest
P% values of 0.68 and 0.63% were obtained with 15 kg P,0Os fed™
inoculating with phosphorus solubilizing bacteria in the first and second
seasons, respectively. Phosphorus content had the same trend in the first
season, where the highest values of 9.5 was recorded with the same
treatment. Under 60 cm furrow space, no significant differences were
detected between the phosphorus treatments in both seasons except P % in
the second season, where, there was highly significant effect and the highest
value of 0.5% was observed with the same treatment. Similar results on
cowpea were reported by Knany et al.(2002) who stated that phosphorus
placement increased phosphorus percentage of cowpea seeds up to 15 kg
P,Os fed™, but no clear increase was due to increasing phosphorus
placement from 15 to 30 kg P,0s fed™, and Masoud et al. (2007) stated that
the narrow spaces between plants (15 cm) had the lowest phosphorus
percentage in faba bean seeds.

Residual N and P in the soil:

Data in Table 7 showed that planting methods had no significant
effects of available nitrogen in the soil after faba bean harvesting in both
seasons. While phosphorus treatments highly significant affected the residual
available-N in the soil after faba bean harvesting under 60 cm furrow space,
only in both seasons.

The highest available N value of 35 and 35.25 mg kg in the first
and second seasons, respectively, were obtained W|th completing the
available phosphorus in the soil to 30 kg P,Os fed™ treatment. Residual
available phosphorus high significantly affected by plantlng methods. The
higher residual phosphorus values of 15.68 and 15.23 mg kg were obtained
with 60 cm furrow space in the first and second seasons, respectively.

605



El-Saady, A. S. M. et al.

6-7

606



J. Soil Sci. and Agric. Eng., Mansoura Univ., Vol. 2 (5), May, 2011

In respect to phosphorus treatments and its effects on the residual available
phosphorus, the highest residual available phosphorus of 16.25, 17.4, 16.6
and 16.8 mg kg™ soil were obtained with 30 kg P,Os fed™ under the two
planting methods in the first and second seasons, respectively. This may be
due to the huge amount of 30 kg P,Os rather than the crop needs, some of
this amount still available in the soil specially in presence of different species
of the microorganisms in the rhizosphere and the root zone. These results
are in harmony with those obtained by Knany et al. (2002). Water
relationships:

a- Water applied:

Data presented in Table 8 showed that furrow spacing clearly
affected the water applied. 120 cm furrow space had the lower water applied
values of 1314 and 1285 m® fed" in the first and second seasons,
respectively. The water saving values were 17.63 and 18.95% in the first and
second seasons, respectively. Phosphorus treatments had no significant
effects on water applied in both seasons, except the second season under
120 cm furrow space as a planting method. The highest value of 1291 m? fed’
! was recorded with 15 kg P,Os fed™ + inoculation + cyanobacteria sprayinq.
While the lowest value of 1281 m® fed™ was obtained with 30 kg P,Os fed™.
This may be due to the differences of the vegetative growth and faba bean
biomass which affected evapotranspiration.

Table 8: Effect of furrow spacing and phosphorus treatments on water
applied and water consumptive use by faba bean (m?fed™)
Season 2007/2008 Season 2008/2009
Water . Water
- Water applied -
consumptive use consumptive use

Water applied

Treatments Planting methods (furrow spacing) | Planting methods (furrow spacing)
120 | 60 120 | 60 120 | 60 120 | 60

Mean Mean Mean Mean
cm | cm cm | cm cm | cm cm | cm

30 kg P,Os  [1311 a|1596a | 1454a (1114 a|1385 a|1249 a|1281 b|1586 a|1434 a|1077 a|1363 a|1220 a
Complete to 30
kg P,0Os5
15 kg P,Os +
inoc.

15 kg P,Os +
inoc. + cyano
Mean 1314|1596 1113|1380 1285 | 1586 1069 | 1359

1312 a|1595 a| 1453a (1111 a|1380 a|1246 a[1285ab|1586 a|1436 a|1072 a|1353 a|1212 a

1317a (1595 a| 1456a (1113 a|1375 a|1244 a|1284ab|1585 a[1434 a|1053 a|1368 a(1210 a

1317 a|1597 a|1457a|1113 a|1380 a|1247a|1291 a|1586 a|1439 a|1072 a|1355 a|1214 a

b- Water consumptive use:

Water consumptive use had the same trend of water applied, where
there was clear effect of planting methods on water consumptive use during
both seasons. The higher values were recorded with 60 cm furrow space in
both seasons (1380 and 1359 m? fed'l). No significant effects were detected
on water consumptive use due to phosphorus treatments.

c. Water productivity (WP)

Water productivity expressed in kg of seeds for m? of water
consumed and productivity of irrigation water(PIW) in Kg seed m*® of
irrigation water applied are presented in Table 9.
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The obtained results showed that WP was increased as the irrigation
water applied increased, 60 cm furrow space had the higher values of WP to
be 1.24 and 1.30 kg of seeds m’ of water consumed, while the lower one
was 1.13 and 1.25 kg seed y|eId m™ of water consumed, resulted from 120
cm furrow space in the 1% and 2" season, respectively.

Table 9:Water productivity (WP) in Kg seeds m” ® of water consumptlve
use and productivity of irrigation water (PIW) in Kg m? of
irrigation water applied in 2009and 2010 seasons.

Water productivity productivity of irrigation water
Planting methods (furrow spacing) | Planting methods (furrow spacing)
Treatments | 120 | 60 120 | 60 120 | 60 120 | 60
Mean Mean Mean Mean
cm | cm cm | cm cm | cm cm | cm

2007/2008 season| 2008/2009 season [2007/2008 season |2008/2009 season
30kgP,0Os |1.00|1.17] 1.10| 1.10 |1.27| 1.20 |0.849|1.02 |0.94|0.93]1.10 | 1.02

Complete 10 30| 4 o711 56| 118 | 123 [139| 1.32 | 091 | 1.09|1.01 |13 118 [ 1.11
kg P205

15"%5;0“ 125110 117 | 3 | 120 1.28 | 1.06 | 0.95 | 1.00 | *1*| 1.04 | 1.08

15 kg P,Os +

. 1.18(1.24| 1.22 129 1.34| 1.32 | 1.00 | 1.08 | 1.04 1.07b 115|111
Inoc. + cyano
Mean 1.13[1.24 1.25 | 1.30 0.96 | 1.04 1.04] 1.11

.Productivity of irrigation water (PIW)

Results presented in Table 9 indicated that PIW was increased as the
irrigation water applied increased, 60 cm furrow space had the higher values
of WP to be 1.04 and 1.11 kg of seeds m* of water consumed, while the
lower one was 0.96 and 1.04 kg seed y|eId m™ of water consumed, resulted
from 120 cm furrow space in the 1% and 2" season, respectively.
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Table 2:Effect of planting methods (furrow spacing) and phosphorus fertilization treatments on faba bean seed yield
and biomass yield kg fed™.

Season 2007/2008 Season 2008/2009
Treat Seed yield | Biomass yield Seed yield | Biomass yield
' Planting methods (furrow spacing) Planting methods (furrow spacing)
120cm 60 cm Mean 120cm 60 cm Mean 120cm 60 cm Mean 120cm 60 cm Mean
30 kg P,Os | 1113.0b [1621.67 ab| 1367.44 A| 4865.7 b | 6139.3a | 5502.5b | 1185.5¢c |1737.25¢c | 1461.38b | 48345b | 69553 a | 5894.9 b
Complete to
30 kg P,Os 1188.1 ab| 1745.67 a | 1467.59 A | 5289.3 ab | 6898.3 a (6093.8 ab 1320.25 b 1874.0a | 1597.13 a| 54725b | 72050 a
15 k_g P20s 1395.3a | 1519.0 b |1457.17 A| 6410.5a | 7000.0 a | 6705.5 a 1643.75c | 1554.75 a| 65175 a 6942.5a
+inoc. 1465.75 a
15 kg P20s + 1316.5 ab|1717.34 ab| 1516.80 A | 5288.6 ab | 6852.5 a |6070.5 ab 1820.0 ab | 1599.25 a| 54870b | 71180 a |6302.0ab
inoc. + cyano 1378.5 ab
Mean 1253.32 | 1653.17 5462.70 | 6722.5 1337.50 1766.75 55179 71614
Seed yield
F. test L.S.D. 0.05 L.S.D. 0.01 L.S.D. 0.05 L.S.D. 0.01
A *% - - ** - -
B NS - - * 93.0 -
AB * 232.03 - ** 130.4 178.6
Biomass yield
A * - - *% - -
B * 958.7 - * 694.5 -
AB * 1397 - * 982.2 -
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Table 4:Effect of furrow spacing and phosphorus fertilization treatments on N% and N-content of the faba bean
seeds kg fed™.

Season 2007/2008 Season 2008/2009
Treatments N% | N-content N% | N-content
Planting methods (furrow spacing) Planting methods (furrow spacing)
120cm 60 cm Mean 120cm 60 cm Mean 120cm 60 cm Mean 120cm 60 cm Mean
30 kg P,0s 330a [ 346ab | 3.38ab | 36.6c | 55.2a | 459b | 358a | 356a | 357ab | 425c | 635a 53 b
Comp";teoto 30kg | 3504 | 338ab | 344ab | 41.5bc | 59.3a | 504ab | 356a | 340b | 348bc | 47.1bc | 63.6a | 55.3ab
2Y5
15 kg P,Os + inoc. 3.66a 3.68a 3.67a 509a 56.0 a 534a 3.66a 3.68a 3.67a 53.6a 60.5 a 57.1a
15kg Pé)%sn; NOC.*1 340a | 312b | 3.26b | 45.0ab | 53.6a 4253 350a | 319b | 335c | 483b | 581a | 53.2b
Mean 3.46 341 43.5 56.0 3.57 3.48 47.9 61.4
N %
F. test L.S.D.0.05 L.S.D.0.01 L.S.D.0.05 L.S.D.0.01
A NS - - NS - -
B * 0.34 - b 0.172 0.236
AB NS - - NS - -
N- content
A *% - - *% - -
B * 5.80 - * 3.68 -
AB NS - - * 5.21 7.15
Table 5: Protein % in the seed as affected by furrow spacing and phosphorus treatments.
Season 2007/2008 Season 2008/2009
Treatments Planting methods . Planting methods )
120 cm 60 cm T. mean Diff. 120 cm 60 cm T. mean Diff.
30 kg P,0s 20.60 a 21.63 ab 21.11 ab -1.03 22.40 a 22.86 a 22.63 ab -0.46
Comp";teoto 30kg 21.90 a 21.13 ab 21.51 ab 0.77 2222 a 21.22 b 21.72 be 01.00
2Y5
15 kg P,Os + inoc. 22.73 a 23.02 a 22.87 a -0.29 22.86 a 22.99 a 22.93 a -0.06
15kg Pé)%sn; NoC. *+ 1 21244 19.50 b 20.37 b 1.74 21.90 a 19.93 b 20.91 ¢ 1.97
Mean 21.61 21.32 22.34 21.75
F. test L.S.D.0.05 L.S.D.0.01 L.S.D.0.05 L.S.D.0.01
A NS - - NS - -
B * 2.14 - b 1.077 1.48
AB NS - - NS - -
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Table 6 : Phosphorus % and phosphorus content kg fed™ of faba bean seeds as affected by furrow spacing and
phosphorus treatments

Season 2007/2008 Season 2008/2009
Treatments P% | P-content P% | P-content
Planting methods (furrow spacing) Planting methods (furrow spacing)
120cm | 60cm Mean 120cm | 60cm Mean 120cm | 60cm Mean 120cm | 60cm Mean
30 kg P,Os 054b | 039a | 047b 5.94 b 6.25a 6.10b | 0.56ab | 0.44ab | 0.50b 6.64 b 7.6la | 7.13b
Complete to 30 kg P,Os | 048b | 0.36a | 042b 5.63b 6.24a | 594b 0.52b | 040b 0.46 b 6.64 b 748a | 7.06b
15 kg P,Os + inoc. 0.68 a 0.48 a 0.58 a 9.50 a 7.27 a 839%a 0.63a 0.50 a 0.57a 9.14 a 8.22a | 8.68a
15 kg P,Os +inoc. + cyano| 0.49b | 0.39a | 0.70b 6.43 b 6.64 a 6.54 b 052b | 041b 0.47b 7.14b 743a | 7.29b
Mean 0.55 0.40 6.87 6.60 0.56 0.44 7.39 7.69
Phosphorus %
F. test L.S.D. 0.05 L.S.D.0.01 L.S.D. 0.05 L.S.D.0.01
A * - - * - -
B * 0.102 - ** 0.57 0.079
AB NS - - NS - -
Phosphorus content
A NS - - NS - -
B * 1.62 - ** 0.979 1.34
AB NS - - NS - -

Table 7:Residual available N and P in the soil mg kg'l after faba bean harvesting

Season 2007/2008 Season 2008/2009
Treatments Available N | Available P Available N | Available P
Planting methods (furrow spacing) Planting methods (furrow spacing)
120cm | 60cm Mean 120cm | 60cm Mean 120cm | 60cm Mean. | 120cm | 60cm Mean
30 kg P,Os 26.25a | 22.75b | 2450b | 16.25a | 17.40a | 16.83 | 27.13a | 22.75b | 24.94b | 16.60 a | 16.80a | 16.70
Complete to 30 kg P,Os | 25.25a | 35.00a | 30.13a | 16.00a | 15.50a | 15.75 | 26.25a | 33.25a | 29.75a | 15.70b | 13.80b | 14.75
15 kg P,0s + inoc. 21.00a | 22.75b | 21.88b | 1540a | 16.80a | 16.10 | 26.25a | 25.38b | 25.82b | 14.3bc | 16.00 a | 15.15
15 kg P,Os + inoc. + cyano| 22.75a | 28.00b | 25.38b | 13.20 a | 13.00b 13.10 | 28.00a | 29.75a | 28.88a | 12.80c | 14.30a | 1355
Mean 23.81 27.13 15.21 15.68 26.91 27.78 14.85 15.23
Available N
F. test L.S.D. 0.05 L.S.D.0.01 L.S.D. 0.05 L.S.D.0.01
A NS - - NS - -
B ** 4.98 8.19 ** 2.69 5.21
AB * 5.98 * 3.80 -
Available P
A NS - - ** - -
B * 7.4 - ** 2.67 5.17
AB NS - - * 2.78 -
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