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ABSTRACT: The present study was carried out during the winter seasons of 2013/2014
and 2014/2015 at the Agricultural Research Station, Abbis, Alexandria University, Alexandria,
Egypt. The objectives ware to investigate the influence of effect of phosphorus fertilization rate
(0,37 and 74 kg P>Os/ha) potassium fertilization rate (0,57 and 114 kg K>O/ha) and faba bean
variety (Libyan landrace, Giza 843, Nubariah3, Giza716 and Sakha1) on growth, yield and yield
components. The experimental design was split split plot design with four replications. Leaf area
index(LAl), crop growth rate(CGR), 100-seed weight, Number of pods/plant, Number of
seeds/plant, seed yield/ha(SY) and harvest index(H.l)were characters studied. Phosphorus
fertilization levels had significant effect on LAI, and number. of pods /plant in both seasons, and
CGR, 100-seed weight and number. of seeds/plant in second season. Concerning the studied
potassium fertilization rates, they had significant effect on CGR, 100-seed weight, number. of
pods/plant in first season. Cultivars varied significantly in all studied characters, in the two
seasons, except SY/ha in the second season. The interaction between phosphorus and
potassium had significant effect on LAI, No. of pods/plant, Number. of seeds/plant and SY/ha in
second season, and CGR, 100-seed weight and H.l in both seasons, also phosphorus*cultivars
interaction had significant effect on LAI, CGR, 100-seed weight, number. of pods/plant in both
seasons except number.of seeds/plant in first season and H.I in second season.
Potassium*cultivars interaction was significant for the LAI, number. of seeds/plant and SY/ha in
first season and CGR,100-seed weight and number.of pods/plant in both seasons. The
significant three interactions, in the two seasons on all parameters except H.l in second season
and LAl in both seasons. The results indicated that CGR mainfe station was a result for the
combined effects of three studied factors.
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INTRODUCTION

Grain legumes, belonging to the family Fabaceae, are an important
component of the food production systems in tropical agriculture for their mature
seeds or immature green pods because of their protein content (20—
26%)(Carangal et al.,1997and Metwally et al.,2011). These crops are very
adaptable and fix atmospheric nitrogen through symbiosis (Wood and Myers,
1997).

Faba bean (Vicia fabal.) is the most important legume crop in Egypt and
many parts of the world (Metwally et al,, 2011), where it is used for human
consumption as a good source of vegetarian protein (Saad and El-Kholy, 2001
and Nawar et al.,2010) and animals (El-Gizawy and Mehasen,2009). Its seeds
exhibit high levels of protein (28-36 % of seed dry matter). It is popular
breakfast food which is also used as a green vegetable or fresh canned
vegetable (Metwally et al, 2011). It is, also an important crop for soil
improvement and used as a break crop in cereal rotation to keep the soil fertile
and productive through nitrogen fixation (Metwally et al., 2011). Depending on
the plant density and the field management, this plant is able to fix nitrogen up
to 40kg ha™ annually (Hashemabadi, 2003).
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The production of faba bean in Egypt is still limited and fails to face the
increasing local consumption. Therefore, increasing crop productivity is one of
the major targets of the agricultural policy and can be fulfilled through-
increasing the cultivated area, using high productive varieties, and Supply of
appropriate and balanced levels of essential plant nutrients and weed control
(Ismail and Hagag, 2005 and El Habbasha et al.,2007). Faba bean productivity
is low due to technological gaps in adoption of balanced fertilization (Rezk et al.,
2013).

Phosphorus is a very important nutrient for crop growth and ensures high
yield with good quality. It plays a key role in metabolic processes such as the
conversion of sugar into starch and cellulose. As a result, phosphorus
deficiency causes stunting, delayed maturity and shriveled seeds (Abou
Hussien et al.,2002 and El Douby and Mouhamed, 2002). Several researchers
reported that plant height, number of pods and seeds/plant as well as weight of
pods and seeds/plant, straw and biological yield/feddan and seed protein
content were increased due to phosphorus fertilizer applications (Mokhtar,2001
and Abdalla,2002).

Potassium is an essential element for all living organisms. In plants, it is
an important cation involved in physiological pathways (Duke and Collins, 1995
and Sangakkara et al.,1996). In particular, the ability of ATPases in membranes
to maintain active transport is highly dependent on adequate K supply. Thus
efficient cell development and growth of plant tissues, translocation, storage of
assimilates and other internal functions, which are based upon many
physiological, biochemical and biophysical interactions, require adequate K in
the cell sap (Marschner, 1995 and Lindhauer,1999). Potassium is an important
nutrient for several physiological processes directly related to nodulation and N>
fixation (Abdel Wahab and Abd-Alla, 1995 and People and Koch, 1999).The
influence of K on growth and yield of food legumes has been demonstrated, to
improve plant's resistance against environmental stress (Sangakkara,1990 and
Hanway and Johnson,1995).

The present investigation aimed to evaluate some local and introduced
faba bean varieties under varying levels of phosphorus and potassium
fertilization to determine the appropriate level of the two macronutrients that
would realize optimal growth and productivity of those varieties.

MATERIALS AND METHODS

The present study was carried out during the two successive winter
seasons of 2013/2014 and 2014/2015 at Agriculture Research Station and
Laboratories of Crop Science Department, Faculty of Agriculture, Alexandria
University. This investigation aimed to evaluate some faba bean cultivars and
determine the suitable phosphorus and potassium fertilizers levels to maximize
plant growth and productivity of the studied varieties.
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The soil of the experimental fields was silty loam and approximately
homogenous. Soil of the experimental sites were analyzed in the two seasons
as shown in Table (1).

Table (1). Some Physical and chemical properties of the experimental soil
in 2013/2014 and 2014/2015 seasons

Soil character Seasons
2013-2014 2014-2015
Physical properties
Sand % 1.4 75
Silt % 72.6 17.5
Clay % 25.9 7.5
Texture Silty Loam Sandy Loam
Chemical properties

Av N mg/kg 0.11 0.02
Av P mg/kg 12.00 9.60
Av K mg/kg 1.24 1.37
OM % 1.15 1.68
pH 8.25 8.23
EC gdS/m) 2.04 5.01
Ca™ meqg/L 7.5 16.00
Mg*® meq/L 2.5 17.00
Na+ meq/L 25.26 60.61
CI” meqg/L 10.00 0.45
COs?meg/L 4.8 0.0
H COs™' meg/L 4.00 4.00
CaCOs3 (%) 18.39 8.20
SAR 7.99 13.13

The experimental design was split-split plot with four replications,
Phosphorus fertilization (as calcium monophosphate 15.5% P.Os)levels (0, 37
and 74 kg P-Os/ha) were randomly distributed in main plots, the potassium
fertilization(as potassium sulphate 48% k2O) levels(0, 57 and 114 kg koO/ha)
occupied the sub-plots, whereas the cultivars(Libyan,Giza843,Nubariah3,
Giza716 and Sakha1) were allocated to the sub-sub plots.

The sub-sub plot size was 6.3m?(3 ridges, 3m long and 70 cm apart).
Seeds were sown on one side of ridge in hills 20 cm apart and thinned to two
plants per hill. Seeds were obtained from the Agricultural Research Center in
Giza, Department of Legume Crops, except for seeds of Libyan variety which
were obtained from the Agricultural Research Center in Tripoli. seeding rate for
all varieties was 144kg/ha. Planting dates were November 1% and 10" in
2013/2014 and 2014/ 2015 seasons, respectively. All other agricultural
practices were carried out according to the recommended practices of this crop
in the region.
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Weed control was carried out using Stomp, as pre-emergence herbicide
at the rate of 3.57 liter/ha. Fusilade super was applied at the rate of 3.57 liter/ha
after germination of weeds, in the stage of four leaves, for weed control of
narrow-leaved weeds. In both seasons, a 0.42 m? area, from each experimental
unit, wastaken on I on February and March, to calculate the leaf area and dry
weight of plant. The leaf area was calculated using leaf area meter, model no.
Li 3000c.andleaf area index for the March sample was calculated according to
Gardner et al.(1985), as the following equation: leaf area index (LAl) = leaf
areal/feeding area.

Plants were oven-dried at 70C° until constant weight and crop growth
rate (CGR) was calculated according to Gardner et al.(1985) , for the period
from I®' February to I March. At harvest, the following measurements were
determined:

1- Number of pods/plant, as an average of five plants.

2- Number of seeds/plant, as an average of five plants.

3- 100-seed weight (g), as an average of three samples.

4- Seed yield (ton/ha), as the weight of seed obtained from a guarded area of
1.75 m? and transformed to ton/ ha.

5- Harvest index(%), was calculated as seed yield/biological yield X100.

Where P levels occupied the main plots, K levels were allocated to the
sub-plots and faba bean verities were randomly assigned to the sub sub-plots.

Statistical analysis

Statistical analysis of the experimental data, in each season, was
performed according to Gomez and Gomez (1984), using SAS (Statistical
Analysis System) version: 9.1. Comparison between treatment means was
carried out using least significant differences at 0.05 probability level (L.S.Dg gs).

RESULTS AND DISCUSSION

The present study aimed to investigate the effect of fertilization with
varying levels of phosphorus and potassium on growth and yield characters of
five faba bean cultivars. The obtained results are presented as follows:

A. Growth characters

These included leaf area index (LAl) and crop growth rate (CGR)
measured at first of March for LAl and the period from February 1% to March 1%
for CGR.

Phosphorus (P levels) affected both characters in the second season and
LAl only in the first season, whereas potassium (K) levels had no significant
effect on LAl but significantly affected CGR in the two seasons. Moreover,
cultivars (C) and significant effect on both characters in the two seasons. LAI
was significantly influenced by PxK interaction (2™ season), PxC interaction (in
the two seasons) and KxC interaction (2" season). On the other hand, CGR
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was affected by 2—factor and 3—factor interactions in the two seasons; hence
the effect of PxKxC interaction will be discussed (Tables 2 and 3). Increasing P
application level from 0 to 37 kg P>Os/ ha significantly increased LAl in the two
seasons, whereas further increase to 74 kg P2Os/ha level resulted in
insignificant increase in that character. Concerning CGR, increasing P level
from 0 to 37 or 74 kg P»Os/ha showed progressive increase in CGR that was
significant in the second season only. Phosphorus is an important macronutrient
that plays an important role in biochemical processes in plants through its
contribution in energy transformations. Agegnehu and Tsige (2006) reported
that leaves dry weight of faba bean plants was positively influenced by
increased P applications. Similarly, Saad and El-Kholy (2001) and Ahmed and
El-Abagy (2007) concluded that the highest P application rate produced the
most significant values of growth characters including LAl and CGR.

Potassium had insignificant effect on LAI, in the two seasons, but
showed a trend of progressive increase in that character with increasing K level
up to 114 kg KoO/ha. On the other hand, K levels had significant influence on
CGR in the two seasons. Increasing K level resulted in significant progressive
increment in CGR up to 114 kg K>O/ha.

The PxK interaction, in the second season, showed that increasing P
application to 37 kg P-Os/ ha and K fertilization rate to 57 kg KoO/ha resulted in
a significant increase in LAI. Further increase of P to 74 kg P.Os/ha and K to
114 kg KyO/ha gave insignificant increase in LAl compared to the two
intermediate levels. Hence, the value of PxK interaction for intermediate levels
(4.52) wastatistically similar to that of the highest levels of both macronutrients
(4.74). Ebrahem and Abd EI-Mohsen (2010) reported that growth parameters of
faba bean plants, including LAI, increased with balanced applications of both
phosphorus and potassium fertilizers. Significant differences between cultivars
and Px cultivars interaction in the two seasons, and Kxcultivars in the second
season, may be explained by the differences in genetic constitution of cultivars
and the response of genetic makeup to the applied levels of P and K. Means in
(Table 2) revealed that Libyanl, Nubariah 3 and Giza 716 had significantly
higher LAI values compared to Giza 843 and Sakha 1. The data, also, showed
that Libyan 1 with 74.0 kg P>-Os/ha, or 114 kg K>O/ha, gave the highest values
for LAI, whereas Sakha 1 with P or K fertilization gave the lowest values for LAL.
Application of phosphorus, or potassium, enhances plant growth through
activation of various biochemical processes, uptake N fixation and nodules
activity and increases nutrients uptake from the soil, leading to more vigorous
plant growth and higher leaf area. Similar findings were reported by El-Hadidy
and Sweelam (2000), Abdallah (2002), Weldua et al. (2012) and Mohammad
(2014), who confirmed the positive effect of increasing P and/or K levels on faba
bean growth, and the variation of cultivars response to applied P and/or K
fertilization levels.

The significant three-factor interaction, in the two seasons, indicated that
CGR manifestation was a result for the combined effects of the three studied
factors (Table 3). The highest values for CGR were obtained for Giza 843 with
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74 kg P,Os/ha and 114 kg K>O/ha in the first season (6.55 g/m?/day), whereas
in the second season, both Libyanl and Nubariah 3 exhibited the highest values
for CGR (6.33 g/m?/day for both genotypes) at the same levels of P and K. On
the other hand, Sakha 1 gave the lowest values for CGR when neither
phosphorus nor potassium were applied (1.25and 0.08 g/m?/day in the first and
second season, respectively). These results emphasize the importance of
application of both P and K fertilizers, in balanced proportion, for proper growth
of faba bean plants. El-Habbasha et al. (2007), Osman and Elaziz (2010) and
Farhan (2012) reported positive influence of P and K application on dry matter
production, leading to increased dry weights of both shoots and roots, in faba
bean plants and differential varietal response to applied levels of both
macronutrients. It should be noted that faba bean varieties with higher LAI
values produced higher CGR values, in the two season. That implies a close
relationship between functional leaf area and accumulation of dry matter in
plants. Kurdali et al. (2002) and Abd El-Latif and Moursi (2006) reported a
positive relationship between the two growth parameters.

B. Yield characters

This group of characters included number of pods/ plant, number of
seeds/ plant, 100-seed weight, seed yield/ ha and harvest index P levels
significantly affected number of pods/ plant in the two seasons, number of
seeds/ plant and 100-seed weight in the second season. K fertilization levels
significantly influenced all studied characters, in the two seasons, except
number of pods/plant in the second season. Cultivars varied significantly in all
studied characters, in the two seasons, except seed yield/ ha in the second
season. The 3- factors interaction had significant effect on all studied
characters, in the two seasons, except harvest index in the second season
(Tables 4 to 8).

Increasing P application from 0 to 37 then 74 kg P.Os/ha resulted in
significant increase in number of pods/ plant in the two seasons,number of
seeds/ pod and 100-seeds weight in the second season. Seed yield/ ha and HI
showed the same trend but did not reach the level of significance in the two
seasons. Bolland et al. (2001) concluded that P is a major nutrient element for
seed production of faba bean in neutral and alkaline soils. Ahmed et al. (2005)
and Agegnehu and Fessehaie (2006) reported that the highest P level resulted
in highest number of pods and seeds/ plant. Similarly, Ahmed and El-Abagy
(2007) found that seed yield and yield components increased with foliar
application of P.

Concerning K levels, increasing application from 0 to 57 then to 114 KO/
ha significantly increased number of pod/ plant in the first season, number of
seeds/ plant and 100-seed weight in the two seasons, seed yield/ha and HI up
to 57 kg K>O/ha in the first season and up to 114 kg K>O/ ha in the second
season. Several researchers reported the beneficial effects of increasing K
application level on seed yield and yield components of faba bean (Metwally et
al., 2011, Shaban et al., 2012, Jasimand Obaid, 2014 and Sadeghi et al.,
(2014). They all concluded that the enhancement effect of K, as a major
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nutrient, on growth, dry matter production and translation positively affected
yield components and finally increased seed yield.

Cultivars varied significantly for yield components and harvest index, in
the two seasons, and in seed yield in the first season only. Libyanl exhibited the
highest values for number of pods/ plant, 100-seed weight and harvest index in
the two seasons, while Sakhal gave the lowest value for the same characters in
the two seasons. Concerning number of seeds/plant, Giza 843 gave the highest
values, whereas Giza 716 exhibited the lowest values in the two seasons.
Regarding seed yield/ ha, Nubariah 3 gave the significantly highest value (2.54
t/ha) while Sakhal gave the lowest value (2.18 t/ ha) in the first season. The
same trend was obtained in the second season but did not reach the statistical
level of significance. Similar variations between yield and yield components of
faba bean cultivars were reported by Saad and EI-Kholy (2001) and Talaat and
Abdallah (2008), who concluded that these variations may be attributed to
differences in genetic constitution of the varieties which affects their response to
environment. Its worth mentioning the noticeable variation in seed yield and
yield components between the two seasons, where the recorded values for
those characters varied from one season to another. That variation is a natural
phenomenon in faba bean and is, principally, influenced by the percentage of
flower shedding caused by environmental conditions such as win and amount of
rainfall druing flowering stage. Similar findings were reported by Masri (2001)
and Khalil et al. (2004).

The three factor interaction revealed that varieties differed in their
performance, under the influence of applied phosphorus and potassium levels,
for seed yield and yield components characters. Application of the highest
levels of P (74 kg P2Os/ ha) and K (114 kg K>O/ ha) gave the highest values in
the two seasons, for number of pods/ plant with Libyanl, for number of seeds/
plant with Sakhal, for 100-seed weight with Libyanl, for seed yield/ ha with Giza
716 in the first season and Giza 843 in the second season, and for harvest
index with Giza 843 in the first season. On the other hand, the lowest values
were obtained with zero application of both macronutrients with Sakhal for
number of pods/ plant, 100-seed weight, seed yield/ha and harvest index in the
two seasons, and number of seeds/ plant in the second season, whereas
Nubariah 3 gave the lowest number of seeds/ plant in the first season.
Interaction between cultivars and P and/or K level were reported by Khalil et al.
(2004), Ahmed and El-Abagy (2007), Ahmed et al. (2010) and El-Aal(2015).

The present investigation revealed the importance of appropriate
fertilization with phosphorus and potassium for obtaining enhanced vegetative
growth, higher seed yield and yield components. Fertilization with 74 kg P>Os
and 114kg K>O /ha gave the highest seed yield indicating the importance of
both macronutrients in acheiving high seed yield from faba bean. The results
also indicated the importance of growing of faba been variety that performs well
under the applied phosphorus and potassium levels, in addition to its stable
response to changing seasonal environmental conditions.
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Table (2). Leaf area index as affected by phosphorus, potassium fertilization levels and faba bean cultivars during
2013-2014 and 2014-2015 seasons.

leaf area index

Phosphorus Potassium

2013-2014 2014-2015
(k stglfh ) (k L?(V%I/sh ) Cultivars Cultivars

g F2Us/ha) (kg R20MA) i van1 Giza843 Nubariah3 Giza716 Sakhal Mean Libyani Giza843 Nubariah3 Giza716 Sakhal Mean

0 51 425 4.54 436 405 446 431  3.72 4.38 406 297 3.89

0 57 524  4.49 5.11 461 459 481 447 436 4.39 42 428 434

114 538  4.66 512 502 464 496 448  4.41 4.44 428 443  4.41

Average 524 474 4.92 466 443 48 442 416 4.4 418  3.89 4.21

0 541 472 5.25 52 456 503 458 447 453 448 443 45

a7 57 542 473 5.35 532 483 513 459 447 453 453 447 452

114 543  5.01 5.36 533 484 519 459  4.46 4.6 46 448 455

Average 542  4.82 5.32 528 474 512 459 447 4.55 454 446 452

0 552 509 5.48 539 485 527 474 463 46 453 453 4.6

24 57 554 516 55 55 509 536 477 463 4.61 468 452 4.64

114 555 526 5.52 552 518 541 491 464 4.76 47 467 474

Average 554 517 55 547 504 534 481 463 4.66 464 457 4.66

Potassium 0 534 469 5.09 498 449 492 454 427 45 436  3.98 4.33

Levels 57 54 479 5.32 514 484 510 461 449 4.51 447 442 45

(kg k,O/ha) 114 545  4.98 5.33 520 489 519 466 45 4.6 453 453 456

Average for Cultivars 54 4.82 5.25 5.14 4.74 5.07 4.6 4.42 4.54 4.45 431 4.46

Means followed by the same letters are not significantly different at 0.05 level of probability.
LSD at 5% level for:

Phosphorus= 0.355 0.173
Potassium= n.s n.s

Phosphorus x Potassium = n.s 0.220
Cultivars= 0.313 0.208
Phosphorus x Cultivars = 0.542 0.360
Potassium x Cultivars= n.s 0.360
Phosphorus x Potassium x Cultivars= n.s n.s
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Table (3). Crop Growth Rate as affected by phosphorus, potassium fertilization levels and faba bean cultivars during
2013-2014 and 2014-2015 seasons.

Crop Growth Rate (g/m*day)

phesphonis Pdtassium 2013-2014 2014-2015
(kg P,0s/ha) (kg K,O/ha) Cultivars Cultivars

Libyan1 Giza843 Nubariah3 Giza716 Sakhal Mean Libyan1 Giza843 Nubariah3 Giza716 Sakha1l Mean

0 2.85 0.52 1.27 2.09 125 1.6 0.95 0.25 0.56 0.29 0.08 0.43

0 57 3.27 2.66 1.84 2.20 1.68 233 2.31 0.54 1.93 0.80 0.27 1.17

114 4.04 2.74 217 2.28 1.71 259 3.18 1.54 2.66 1.16 0.88 1.88

Average 3.39 1.97 1.76 2.19 1.55 217 215 0.78 1.72 0.75 041 1.16°

0 4.24 2.87 2.41 2.75 239 293 3.20 1.82 3.37 1.84 1.55 2.36

37 57 4.80 3.83 414 3.92 292 3.92 348 2.77 3.74 2.35 282 3.03

114 5.06 3.14 419 4.73 299 4.02 3.73 2.81 4.53 3.45 3.17 3.54

Average 4.7 3.28 3.58 3.8 277 3.63 3.47 2.47 3.88 2.55 251 2.98

0 4.8 3.93 4.25 4.02 3.66 4.13 4.03 2.99 3.89 3.51 3.51 3.59

74 57 5.25 4.34 5.42 4.83 413 479 444 4.61 3.97 4.33 3.58 4.19

114 5.91 6.55 6.49 6.24 524 6.09 6.33 4.92 6.33 5.59 575 5.78

Average 5.32 4.94 5.39 5.03 434 5.00 4.93 417 4.73 4.48 4.28 4.52°

Potassium 0 3.96 2.44 2.64 2.95 243 3.18 2.73 1.69 2.61 1.88 1.71b 2.2

Levels 57 4.44 3.61 3.8 3.65 291 414  3.41 2.64 3.21 2.49 2.22a 3.23

(kg k.O/ha) 114 5.00 4.14 4.28 4.42 3.31 462 441 3.09 4.51 3.40 3.27a 44

Average for Cultivars 4.47 3.40 3.57 3.67 2.88 3.60 3.52 2.47 3.44 2.59 24 2.88

Means followed by the same letters are not significantiydifferent at 0.05 level of probability.
LSD at 5% level for:

Phosphorus = n.s 1.01

Potassium = 0.470 0.866
Phosphorus x Potassium = 0.813 1.500
Cultivars = 0.553 0.767
Phosphorus x Cultivars = 0.956 1.328
Potassium x Cultivars= 0.956 1.328
Phosphorus x Potassium x Cultivars = 1.657 2.301
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Table (4). 100-seed weight (g) as affected by phosphorus, potassium fertilization levels and faba bean cultivars during

2013-2014 and 2014-2015 seasons.

100-seed weight (g)

phosphorus Potassium

Levels Levels 201 3_-201 4 201 4_-201 5
(kg P,0s/ha) (kg K,O/ha) Cultivars Cultivars
Libyan1 Giza843 Nubariah3 Giza716 Sakhal Mean Libyan1 Giza843 Nubariah3 Giza716 Sakhal Mean
0 8759 91.63 79.97 76.65 68.79 80.93 83.39 78.70 80.62 81.83 74.50 79.81
0 57 90.19 80.34 81.57 81.23 69.24 80.51 84.53 82.27 81.14 83.48 77.77 81.84
114 93.18 82.57 81.75 83.05 7196 825 8946 8235 83.50 84.81 79.55 83.93
Average 90.32 84.85 81.1 80.31 70 81.31 85.79 81.11 81.75 83.37 77.27 81.86
0 99.20 83.79 83.75 84.61 73.65 85 92.14  83.04 84.89 85.77 80.95 85.36
37 57 102.47 85.72 86.56 85.01 75.10 86.97 93.80 83.23 89.70 86.34 81.01 86.82
114 107.01 86.87 86.86 87.11 73.66 88.3 97.64 84.57 90.18 89.95 81.96 88.86
Average 102.89 85.46 85.72 85.58 74.14 86.76 94.53 83.61 88.26 87.35 81.31 87.01
0 107.54 90.13 89.66 88.44 77.63 90.68 98.10 94.85 93.66 90.06 82.17 91.77
74 57 121.50 9247 92.91 94.07 77.63 95.72 98.43 95.26 96.46 90.74 85.94 93.37
114 140.71  95.29 95.88 97.68 81.33 102.2 107.31 98.67 102.38 91.58 86.65 97.32
Average  123.25 92.63 92.82 93.4 78.86 96.19 101.3 96.26 97.5 90.79 84.92 94.15
Potassium 0 98.11 88.52 84.46 83.2 73.36 85.54 91.21 85.53 86.39 85.89 79.21 85.64
Levels 57 104.72 86.18 87.01 86.77 73.99 87.73 9225 86.92 89.1 86.85 8157 87.34
(kg k2O/ha) 114 113.63 88.24 88.16 89.28 75.65 90.99 98.14 88.53 92.02 88.78 82.72 90.04
Average for Cultivars 105.49 87.65 86.54 86.42 74.33 88.09 93.87 86.99 89.17 8717 8117 87.67
Means followed by the same letters are not significantly different at 0.05 level of probability.
LSD at 5% level for:
Phosphorus = n.s 2.394
Potassium = 1.400 1.473
Phosphorus x Potassium = 2.424 2.550
Cultivars = 1.070 1. 681
Phosphorus x Cultivars = 1.854 2912
Potassium x Cultivars = 1.854 2.912
Phosphorus x Potassium x Cultivars = 3.211 5.044
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Table (5).No. of pods/Plant as affected by phosphorus, potassium fertilization levels and faba bean cultivars during
2013-2014 and 2014-2015 seasons.

No. of pods/Plant

phosphorus Potassium

Levels Levels 201 3:201 4 201 4.-201 5
(kg P,0s/ha) (kg K,O/ha) Cultivars Cultivars
Libyan1 Giza843 Nubariah3 Giza716 Sakhal Mean Libyan1 Giza843 Nubariah3 Giza716 Sakhal Mean
0 15.09 12.52 12.90 11.02 10.38 12.38 19.40 19.90 20.65 19.85 18.70 19.7
0 57 15.50 13.46 14.68 13.11 10.81 13.51 23.75 21.15 21.25 19.85 20.55 21.31
114 16.80 14.06 15.10 13.56 12.09 14.32 23.90 22.10 25.45 21.50 22.20 23.03
Average 15.8 13.35 14.23 12.56 11.09 13.41 2235 21.05 22.45 20.4 20.48 21.35
0 16.89 14.69 16.24 13.59 12.44 14.77 26.93 22.25 26.00 21.85 22.20 23.85
37 57 16.98 14.83 18.12 14.19 12.94 1541 2835 25.25 27.05 22.90 23.00 25.31
114 17.41 15.96 18.48 15.23 13.24 16.06 29.50 27.05 28.20 24.35 23.60 26.54
Average 17.09 15.16 17.61 14.34 12.87 15.42 28.26 24.85 27.08 23.03 22.93 25.23
0 17.95 17.35 18.72 15.99 16.22 17.25 35.00 27.90 31.95 24.95 25.15 28.99
24 57 20.50 18.84 22.75 16.87 16.41 19.07 38.10 29.05 32.05 26.70 25.80 30.34
114 25.70 22.11 23.02 18.28 20.71 2196 4260 33.05 36.85 34.58 27.00 34.82
Average 21.38 19.43 21.5 17.05 17.78 19.43 38.57  30.00 33.62 28.74 25.98 31.38
Potassium 0 16.64 14.85 15.95 13.53 13.01 148 2711 23.35 26.2 22.22 22.02 24.18
Levels 57 17.66 15.71 18.52 14.72 13.39 16 30.07 25.15 26.78 23.15 23.12 25.65
(kg ko.O/ha) 114 19.97 17.38 18.87 15.69 15.35 1745 32 27.4 30.17 26.81 24.27 28.13

Average for Cultivars 18.09 15.98 17.78 14.65 13.92 16.08 29.73 25.3 27.72 24.06 23.14 25.99

Means followed by the same letters are not significantiy different at 0.05 level of probability.
LSD at 5% level for:

Phosphorus = 0.134 0.300
Potassium = 0.148 n.s

PhosphorusxPotassium = n.s 0.465
Cultivars = 0.089 0.177
PhosphorusxCultivars = 0.166 0.313
PotassiumxCultivars = 0.166 0.313
Phosphorus x Potassium x Cultivars = 0.280 0.542
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Table (6). No. of seeds/ plant as affected by phosphorus, potassium fertilization levels and faba bean cultivars during

2013-2014 and 2014-2015 seasons.

phosphorus Potassium

No. of seeds/ plant

Levels Levels 2013.-201 4 201 4_-2015
(kgP,0s/ha) (kg K,O/ha) Cultivars Cultivars
Libyan1 Giza843 Nubariah3 Giza716 Sakhal Mean Libyan1 Giza843 Nubariah3 Giza716 Sakhal Mean
0 46.09 48.88 38.73 23.35 50.19 4145 5845 60.70 55.40 5435 52.00 56.18
0 57 50.17  49.73 46.76 30.34 5249 4590 58.50 63.68 58.35 56.45 56.70 58.74
114 50.39 55.88 58.32 33.58 55.14 50.66 62.23 75.85 61.50 57.28 67.85 64.94
Average 48.88 51.5 47.94 29.09 52.61 46.00 59.73 66.74 58.4 56.03 58.58 59.95
0 52.64 59.08 51.37 38.52 58.19 52 66.90 76.30 66.08 61.55 70.23 68.21
37 57 53.55 62.79 52.34 39.53 59.13 535 79.50 77.73 68.20 66.25 71.90 72.72
114 60.97 64.75 60.40 43.96 60.18 58.1 80.30 82.10 70.65 67.10 86.25 77.28
Average 55.72 62.2 54.7 40.67 59.17 5449 7557 78.71 68.3 64.97 76.13 72.74
0 63.34 68.61 63.32 4492 62.30 60.5 80.63 88.60 72.35 69.33 89.18 80.02
74 57 66.76  80.31 63.51 55.15 73.49 67.8 82.70 99.00 86.85 71.80 92.60 86.59
114 76.28  87.85 65.35 67.25 88.16 77 83.00 103.55 95.90 87.28 108.11 95.57
Average 68.79 78.9 64.06 55.77 7465 68.44 82.11 97.05 85.03 76.137 96.63 87.39
Potassium 0 54.02 58.86 51.14 35.6 56.89 51.3 68.66 75.2 64.61 61.74 70.47 68.14
Levels 57 56.83 64.28 54.2 41.67 61.7 5574 7357 80.14 71.13 64.83 73.73 72.68
(kg k20O/ha) 114 62.55 69.49 61.36 48.26 67.83 61.9 75.18 87.17 76.02 70.55 87.4 79.26
Average for Cultivars 57.8 64.21 55.57 41.84 62.14 56.31 7247 80.84 70.59 65.71 77.2 73.36
Means followed by the same letters are not significantly different at 0.05 level of probability.
LSD at 5% level for:
Phosphorus = n.s 0.403
Potassium = 0.376 0.404
Phosphorus x Potassium = n.s 0.703
Cultivars = 0.319 0.485
Phosphorus x Cultivars = 0.549 n.s
Potassium x Cultivars = 0.549 n.s
Phosphorus x Potassium x Cultivars = 0.950 1.459
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Table (7). Seed yield (ton/ha) as affected by phosphorus, potassium fertilization levels and faba bean cultivars during
2013-2014 and 2014-2015 seasons.

Seed yield(ton/ha)

phosphorus Potassium
Levels Levels 201 3.-201 4 201 4.-201 5
(kg P,0s/ha) (kg K,O/ha) ~— : Cultivars : : Cultivars
Libyan1 Giza843 Nubariah3 Giza716 Sakha1l Mean Libyan1 Giza843 Nubariah3 Giza716 Sakhal Mean
0 1.86 1.87 2 1.41 1.38 1.7 1.75 1.77 1.77 1.56 1.58 1.69
0 57 2.24 2.06 2.19 1.93 202 2.09 2.00 1.89 1.84 1.59 1.67 1.8
114 2.24 2.14 2.49 2.05 205 219 2.00 1.91 2.01 2.04 2.03 2
Average 2.11 2.02 2.23 1.80 1.82 2.00 1.92 1.86 1.87 1.73 1.76  1.83
0 2.25 2.40 2.51 2.30 206 23 2.13 2.03 2.11 2.08 2.07 2.08
37 57 2.43 2.42 2.57 2.40 221 241 217 2.19 2.30 2.17 2.09 2.18
114 2.50 2.54 2.57 2.56 225 248 2.31 2.29 2.38 2.18 212 2.26
Average 2.39 2.45 2.55 2.42 217 240 2.20 2.17 2.26 2.14 2.09 217
0 2.64 2.73 2.66 2.65 240 262 234 2.34 2.64 2.21 225 2.36
74 57 2.80 2.75 2.88 3.12 243 2.8 2.53 2.39 2.64 2.45 226 245
114 2.88 2.87 2.98 3.30 277 296 2.71 2.96 2.92 2.58 260 2.75
Average 2.77 2.78 2.84 3.02 253 279 2.53 2.56 2.73 2.41 2.37 252
Potassium 0 2.25 2.33 2.39 2.12 1.95 221 207 2.05 2.17 1.95 1.97 2.04
Levels 57 2.49 2.41 2.55 2.48 222 243 223 2.16 2.26 2.07 2.01 215
_ (kg k2O/ha) 114 2.54 2.52 2.68 2.64 236 255 2.34 2.39 2.44 2.27 225 2.34
Average for Cultivars 2.43 2.42 2.54 2.41 218 24 2.21 2.2 2.29 2.1 2.08 2.18

Means followed by the same letters are not significantly different at 0.05 level of probability.
LSD at 5% level for:

Phosphorus= n.s n.s
Potassium= 0.21 0.188
Phosphorusx Potassium = n.s 0.325
Cultivars = 0.250 n.s
PhosphorusxCultivars = n.s n.s
PotassiumxCultivars = 0.434 n.s
Phosphorus x Potassium x Cultivars = 0.749 0.524
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Table (8).harvest index (%) as affected by phosphorus, potassium fertilization levels and faba bean cultivars during
2013-2014 and 2014-2015 seasons.

Harvest index(%)

Phosphorus Potassium

Levels Levels 201 3_-201 4 201 4_-201 5
(kg P,05/ha) (kg K,O/ha) Cultivars Cu.ltlvars.
Libyan1 Giza843 Nubariah3 Giza716 Sakhal Mean Libyan1 Giza843 Nubariah3 Giza716 Sakhal Mean
0 31.70 26.39 30.74 22.47 19.08 26.08 27.39 19.87 26.33 15.44 19.78 21.76
0 57 33.71  33.09 32.71 2436 24.79 29.73 27.89 25.26 29.29 2557 212 25.84
114 34.30 33.36 33.29 28.79 27.22 31.39 29.54 27.09 29.7 27.84 27.44 28.32
Average 33.24 30.95 32.25 25.20 23.70 29.07 28.27 24.07 28.44 22.95 22.87 35.31
0 36.69 35.44 38.23 33.77 28.35 345 30.49 30.06 29.75 28.47 27.74 293
37 57 37.68 35.86 41.42 34.75 34.13 36.77 30.89 30.41 32.25 29.82 28.84 30.44
114 38.21 36.12 41.68 36.19 35.84 37.61 31.84 31.82 33.92 33.57 29.04 32.04
Average 37.53 35.81 40.44 34.90 32.77 36.29 31.07 30.76 31.97 30.62 28.54 30.59
0 38.71  37.07 42.12 40.09 38.72 39.34 3449 345 35.14 32.33 30.65 33.42
74 57 41.58 40.13 42.86 41.05 39.90 41.1 38.07 36.66 35.93 36.07 34.82 36.31
114 42.02 45.38 42.91 43.86 42.44 43.32 38.24 37.83 44.98 38.92 3493 38.98
Average 40.8 40.9 42.63 41.7 404 41.26 36.93 36.33 38.68 35.77 33.47 36.24
Potassium 0 35.7 3297 37.03 32.11 28.72 33.3 30.79 28.14 30.41 2541 26.06 28.16
Levels 57 37.66 36.36 39 33.39 3294 3587 3228 30.78 32.49 30.49 28.29 30.86
(kg k20/ha) 114 38.18 38.29 39.29 36.28 35.17 37.44 33.21 32.25 36.2 33.44 30.47 33.11

Average for Cultivars 37.18 35.87 38.44 33.93 32.28 3554 32.09 30.39 33.03 29.78 28.27 30.71
Means followed by the same letters are not significantly different at 0.05 level of probability.
LSD at 5% level for:

Phosphorus = n.s n.s

Potassium = 1.888 2.856
Phosphorus x Potassium = 3.269 4.947
Cultivars = 2.423 2.886
Phosphorus x Cultivars = n.s 4.999
Potassium x Cultivars = n.s 4.999
Phosphorus x Potassium x Cultivar = 7.268 n.s
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