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ABSTRACT

Two field Experiments were conducted at the agricultural
experimental farm of Al-Azhar Univ. at Assiut, during Y+ «A/Y .4
and Y. «3/Y+1. seasons to study the response of three varieties of
faba bean (Misr-Y, Giza-¢Y% and Giza-¢ +) to application of bio-
fertilizers (control and inoculation with phosphorien) and different
phosphorus fertilizer rates (Y¢.e, ¥\.« and ¢1.¢ kg PvO, /fed.). The
experiments were performed in a split-split plot design with four
replicates; where faba bean varieties were assigned to the main
plot, while phosphorus rates and bio-fertilizers were distributed
randomly in the sub and sub-sub plot, respectively.

The obtained results showed that faba bean varieties
exhibited significant differences in \ + «-seed weight; seed yield and
straw yield/fed. and protein percentage in faba bean seeds in both
seasons, except number of branches and seed yield/plant in the
first season only. On other hand number of pods/plant and
phosphorus percentage didn't show significant increase in both
seasons. Misr-\ variety was superior to Giza-£Y4 and Giza-¢+ in
all studied traits.

Increasing the level of phosphorus applications from Ye.e to
Yy.« or £%,¢ kg PyO. /fed. caused a significant increases in all
traits under study in both seasons.
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Applications of phosphorien induced significant increases in
all studied characters, i.e. number of branches, number of pods,
seed yield/plant, Y-«+-seed weight as well as seed and straw
yields/fed. Also, such treatment increased phosphorus and protein
percentages of faba bean seeds.

The interaction between phosphorus rates and bio-fertilizer
had a significant effect on number of pods and seed yield/plant,
Y+ v-seed weight (gm) and straw yield (ton/fed.) in both seasons
and number of branches/plant in the first season only. Concerning
the interaction between varieties and phosphorus fertilizer rates
was significant on Y-.-+-seed weight and seed yield/fed. in the
second season only.

In general, the highest value of seed yield/ fed. was obtained
from Misr-Y when received ¢1.¢ kg P+O./fed. and inoculation with
phosphorien under Assiut conditions.

INTRODUCTION

Faba bean (Vicia faba, L.) is one of the most important winter
legumes crops for seeds in Egypt. Its importance lies chiefly in its
high protein content (Y¢ %.) and inbeing source of carbohydrates. It is
also well supplied with phosphorus and calcium in addition; it is
relatively not expensive crop to produce. Bakheit et al. (Y++)) showed
that seed yield/fed. and ) + +-seed weight were significantly affected by
faba bean cultivars (Giza-Y, Giza-¢+Y, Giza-¢Y% and Giza-1V¢).
While number of branches, number of pods and straw yield/fed. were
not affected by cultivars. Khalil et al. (Y++¢) found that Misr-)
cultivar surpassed Giza-¢ + cultivar in number of pods/plant, weight of
seeds/plant, weight of Y« «-seeds (gm), seed yield ard./fed., straw yield
(ton/fed.) and protein percentage in faba bean seeds and not
significantly affected phosphorus percentage in both seasons. Sharaan
et al. (Y++¢) indicated that the tested faba bean cultivars (Giza-Y,
Giza-£Y14, Giza-A¢Y and Misr-Y) showed significant differences for all
of the studied characters (seed yield /plant, seed index, seed yield /fed.
and protein percentage). Ahmed and El-Abagy (Y:+V) showed that
faba bean cultivars significantly differed in number of branches/plant,
number of pods /plant, seed yield/plant, seed yield/fed. straw yield/
fed. and protein% per seeds. Talaatt and Abdallah (Y« +A) showed that
there were significant differences between the faba bean cultivars in
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number of branches, number of pods/plant, weight seeds/plant; seed
and straw yields/fed. as well as V- +-seed weight. Sakha-\ cultivar
significantly surpassed Giza- ¢+ cultivar in all previous tested
parameters, and it heid the highest values of protein and carbohydrates
in seeds. EI-Banna et al. (Y:+%) found that there were significant
differences between the two faba bean cultivars in number of
branches/plant, number of pods/plant, seed yield /plant, seed yield
[fed. straw yield/fed. and protein content in both seasons. Ragab et al.
(Y+)+) showed that there were significant differences between the
three faba cultivars (Nubaria-V, Giza-V)1 and Sakha-V) in seed vyield
kg/fed. and weight of )+ +-seeds.

Phosphorus is the second most commonly soil limiting nutrient
element after nitrogen. Soil supply with phosphorus is very important
practice for legumes, where it is considered the most important
nutrient limiting pulse production. A vigorous plant growth, coupled
with greater assimilates formation and translocation to plant fruiting
parts, resulting in a better development for seed vyield and its
components are consequences for supplying legume plants with
phosphorus at optimum rates (Parihar and Tripathy Y4A%). Khalil et al.
(Y++¢) concluded that increasing phosphorus fertilization rate (.-,
Yo« and Y.+ Kg PyO./fed.) to faba bean had significant increases in
number of pods /plant, weight of seeds /plant, seed index, seed and
straw yields /fed. and phosphorus and protein contents of seeds.
Ahmed et al. (Y+:+°) found that all studied parameters (seeds yield,
straw yield and protein percentage in seeds) were significantly
increased due to increasing the level of phosphorus fertilization from
(+.+, Y+ or £0) Kg P,O./fed. EI-Set, Abd-El-Aziz (Y- +°) indicated
that applications of phosphorus fertilizer with YY.e Kg PyO./ fed.
followed by ‘e.» Kg P\O./ fed. and ¥+.+ Kg PyO./ fed. induced
significant increases in number of branches/ plant, number of pods
/plant, )+ +-seed weight, seed yields /plant as well as seed and straw
yields /fed. Also, such treatment increased protein content of faba
bean seeds. Abd-Allah and Hamed (Y- +1) reported that increasing
phosphorus fertilizer level (Y+, Y+ and Y+ kg PyO./fed.) to faba bean
increased the number of branches/plant, number of pods/plant, seed
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yield /plant, seed index and seed yield/fed. Getachew and Rezene
(Y++7) found that highly significant positive responses of number of
pods per plant, thousand seed weight, and seed yields of faba bean to
phosphorus fertilizer. The highest number of pods per plant, total
biomass and seed yields of faba bean were recorded from the
application of Y+ kg P/ ha. Zaki and Radwan (Y++7) indicated that
phosphorus levels supply on )+ +-seed weight and seed yield ton/fed.
were significantly enhanced at all applied treatments. Abd El-Aziz
(Y++V) found that increased phosphorus rates +, ¢©, 2+ and Yo kg
PyO./ ha. caused a significant increase in number of branches/plant,
number of pods/plant, seed yield /plant, seed index, and seed yield/fed.
at the end of the growth. Ahmed and EI-Abagy (Y+ V) showed that
phosphorous fertilizer at rate ¢1.° Kg PO./fed. significantly increased
all yield and its components (number of branches, seed yield/plant,
straw yield/ fed. seed vyield/fed. phosphorus and protein percentage).
El-Habbasha et al. (Y« + V) showed that significant increased in number
of pods /plant, weight of seeds/plant, - --seed weight, seed vyield
(kg./fed.), straw yield(kg/fed.) and seed protein content, except
number of branches, increase with increasing phosphorus levels from
zero to ¢° kg P+O./fed. Talaatt and Abdallah (Y +A) showed that Yo7
or -7 of recommended phosphorus doses increased number of
pods/plant; weight seeds/plant; seed and straw vyields/fed. and Y- --
seed weight as well as phosphorus and protein. EI-Gizawy and
Mehasen (Y- +14) indicated that the phosphorus fertilizers were highly
significant in number of branches and pods/plant, )+ +-seed weight,
seed vyield/plant, seed and straw vyields/fed. and protein% in both
seasons. lbrahim (Y-+9) reported that applications of phosphorus
fertilizer up to (V+ kg PyO./fed.) significantly increased number of
pods/plant, seed yield/plant, Y- +-seed weight, straw yield (ton/fed.),
seed yield (ard./fed.), phosphorus and protein contents in faba bean
seeds. Rugheim and Abd EI-Gani (Y++?%) showed that application of
phosphorus chemical fertilizer significantly increased crude protein in
faba bean seeds.

Bio-fertilization became an important factor to increase the
availability of phosphorus in soil or applied as fertilizer. Phosphate
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dissolving bacteria are considered as biological fertilizers which have
an important role in the solubility of phosphorus and enhancing its
absorption by plants (Koreish et al. Y+ +Y). On the other hand, some
soil microbes such as phosphate dissolving bacteria play an important
role in supplying the growing plants with available forms of
phosphorus through the production of organic, inorganic acids and
COY. They increase the soil acidity and consequently convert the
insoluble forms of phosphorus to soluble forms (Saad and Hammad
Y44A). EI-Set, Abd-El-Aziz (Y:-°) indicated that applications of
phosphorien induced significant increases in number of branches/
plant, number of pods /plant, )+ +-seed weight, seed yields /plant as
well as seed and straw vyields /fed. Also, such treatment increased
protein content of faba bean seeds. Mohamed and Abbas (Y::°)
pointed out that phosphorien gave the highly significant increase in
number of branches/plant, number of pods/plant, seed weight/plant,
\ + +-seed weight, seed yield (ard./fed.) and straw yield (ton/fed.) in the
two seasons compared with citreen and control. Phosphorien as a bio-
fertilizer gave the highest value for phosphorus uptake by plants
respectively in both seasons. Radwan and Mohamed (Y - + @) found that
the application of bio-fertilizer of "phosphorien” gave significant
effects on seed vyield /fed. and its components (number of
branches/plant, number of pods/ plant, seed index, seed yield /plant
and straw yield/fed.). Ahmed and EIl-Abagy (Y:+V) showed that
application of phosphorien significantly improved number of
branches, number of pods /plant, seed and straw yields /fed. and
protein% per seeds. Talaatt and Abdallah (Y++A) showed that
Rhizobium inoculation and VAM inoculation improved plant growth
in number of branches/plant at 1+, 9+ and ‘Y. days after sowing
compared with the uninoculated plants. Fungal infection and
Rhizobial inoculation increased number of pods/plant; weight
seeds/plant, seed and straw yield/fed. and Y- +-seed weight as well as
the concentration of protein on both cultivars as compared with
uninoculated plants. EI-Banna et al. (Y++%) found that most traits
under study (number of branches/plant, number of pods/plant, seed
yield /plant, seed yield /fed. straw yield/fed. and protein content)
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increased significantly due to inoculation treatment. Applications of
VA-mycorrhiza inoculation resulted in the highest values of number
of pods/plant, straw yield/plant, seed yield /fed. and straw yield/fed. in
both seasons and seed yield /plant in the first season. EI-Gizawy and
Mehasen (Y« + ) indicated that bio-fertilizer with phosphate dissolving
bacteria (PDB), increased number of branches and pods/plant, V- «-
seed weight, seed yield/plant, seed and straw yields/fed. and protein%.
Phosphorus fertilizer levels mixed with PDB significantly affected all
studied characters. Rugheim and Abd EI-Gani (Y- +?%) reported that
Bacillus megatherium var. phosphaticum inoculation significantly
increased seed yield/fed. and crude protein of faba bean seeds. Osman
et al. (Y+)+) showed that Rhizobium inoculation significantly
increased vyield, crude protein and ):-:-seed weight. Bacillus
megatherium var. phosphaticum inoculation significantly increased
crude protein content. On the other hand, Rhizobium and Bacillus
megatherium var. phosphaticum Co-inoculation significantly
increased seed yield, protein content and ):-:-seed weight. The
objective of the present work is to study the response of three-faba
bean varieties to three levels phosphorus fertilization with Bio-
fertilization under Assiut conditions.

MATERIALS AND METHODS

Two field Experiments were conducted at the agricultural
experimental farm of Al-Azhar Univ. at Assiut, during Y+ +A/Y++% and
Y++4/Y«)+ seasons to study the response of three varieties of faba
bean (Misr-Y, Giza-¢¥4 and Giza-£+) to application of bio-fertilizers
(control and inoculation with phosphorien) and different phosphorus
fertilizer rates (Ye.e, Y).« and ¢1.¢ kg PyO. /fed.). The preceding
summer crop was maize in both seasons. The experiments were
performed in a split-split plot design with four replicates where, faba
bean varieties were assigned to the main plot, while phosphorus rates
and bio-fertilizers were distributed randomly in the sub and sub-sub
plot, respectively. The experimental unit comprised five ridges, each
Y.emlong and +.* mwide (Y. m' inarea= /¢ +/ fed.). Seeds were
sown on the two sides of ridges, in hills Yo c¢cm apart, and thinned to
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two plants/hill. Seed were sown on Oct. ¥+ Y++A and Oct. Yo Y. .4,
respectively. Phosphorus was added during soil preparation i.e. before
sowing. Phosphorus was used in the form of calcium super phosphate
(Ye.eZ PyO.). The sub-sub plots were assigned in relation to two bio-
fertilizers treatments {Control treatment (B.) and inoculation with
phosphorien (B))}. The Bio-fertilizer phosphorien is a phosphate
solublizing bacteria (PSB) Bacillus megatherium var. phosphaticum
and was provided by the biological amendments project Agriculture
Research Center, Egypt. The inoculation was performed by coating
faba bean seed at the rate of ) kg/fed. using a sticking substance
(Arabic gum ©7%) just before sowing. All other practices were
uniformly applied as recommended for faba bean production in the
region. The physical and chemical analyses of the experimental site
are presented in Table (V)

Table Y: The mechanical and chemical analysis of soil field
experiments

Characteristics Characteristics
Mechanical [« «eA/Ye QY q/Y00, Chemical analvsis Voo A/Yoe QYo ed/Y )
analysis y
Sand (%) e Ye.¥+ | Organic matter (%) | -V VoY
Clay (%) Yh.ee | ¥eXs 1 Available P(ppm) | Y| Vet
Available K (ppm) | Y°°.Ye | Yir.ve
\e v.va V.4A
Soil texture Clay loam PH (s.p.1°)
E.C.(ds.m") Yy VA
Total CaCor (%0) Y.Ae AR

Studied attributes:-
A- Yield and yield components:
At harvest samples of )+ plants were chosen randomly from the
inner ridges and the following characters were recorded:
Y- Number of branches / plant.
Y- Number of pods / plant.
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Y- Seed yield /plant (gm).

¢- ).~ seed weight (gm): the weight of )+ +-seed was calculated as an
average of five random samples for each plot. It was weighted in
grams.

°- Seed yield (ard./fed.) (ard = Ye° kg).

1- Straw yield (ton/fed.). In addition, seed and straw yields were
recorded on plot basis. The recorded values were used to estimate
the corresponding value per fed.

B- Chemical analysis:
At harvesting, seed samples were ground and kept for chemical analysis.
\- Protein percentage:-

Total nitrogen content in seeds was estimated by using
microkjeldahl method as described by A.O.AC (Y4A:) and
percentage of protein was calculated by multiplying the nitrogen
percentage by 1.ve,

Y- Phosphorus percentage:-

Total phosphorus was determined in the plant digests
colorimetrically using the spectrophotometer according to the method
described by Chapman and Pratt (Y41Y).

Statistical analysis:-

The results were statistically analyzed according to Gomez and
Gomez (Y3A¢£) using the computer MSTAT-C statistical analysis
package by Freed et al. (Y3A3). The least significant differences
(LSD) test at probability level of +..° was manually calculated to
compare the differences among means.

RESULTS AND DISCUSSION
A- Yield and yield components:-
V- Number of branches / plant:-

It is quite clear from presented data in Table (Y) that number of
branches/plant was significantly affected by varieties only in
Y+« A/Y 4 geason. Misr-) had higher number of branches/plant than
Giza-¢+ and Giza-£Y4varieties. The increase was estimated by (¥.¢)7
comparison Giza-¢Y4 and ©.£17 comparison Giza-¢+) in the first
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season. This may be due to differences in genetic make up between
varieties. These results are in agreement with those found by Ahmed
and El-Abagy (Y++V) and El-Banna et al. (Y++4) who reported that
number of branches /plant was significantly affected by varieties.

The results revealed that the application of phosphorus fertilizer
rates to faba bean plants exerted a significant influence on number of
branches/plant in Y+«+A/Y++3 and Y.+3/Y+)+ seasons. The highest
values (Y.VY and ¢.YA) were obtained when phosphorus was applied at
a rate of £€1.0 kg P+O./ fed. in both seasons, respectively. This may be
due to the important role of phosphorus for helping the development
of more extensive root system and thus enabling plants to extract
water and nutrients form deeper depth. This, in turn could enhance the
plants to produce more assimilates which was reflected in high
number of branches. These results are in harmony with those obtained
by EI-Set, Abd-El-Aziz (Y++°) and EI-Gizawy and Mehasen (Y. +%)
who reported that number of branches / plant increased by increasing
phosphorus rates.

The presented data indicated that application of bio-fertilizer
with phosphorien to faba bean plants exerted a significant influence on
number of branches/plant as compared to the control in both seasons.
These effects may be due to the ability of the microorganisms to
produce growth regulator substance i.e., Indole Acetic Acid (IAA),
Gibbrelic Acid (GA) and Cytokinones (CK) (Megahed and Mohamed,
Y++Y). These growth substances may play an important role in plant
growth through promoting photosynthesis, translocation and
accumulation of dry matter within different plant organs. It may also
be related to the role of the more available phosphorus produced by
phosphorus releasing bacteria in plant growth. These results are in
agreement with those obtained by Mohamed and Abbas (Y:+°) and
El-Bannaetal. (Y:+%).

The presented data in table (Y) showed that number of
branches/plant was significantly affected by the interaction between (P
X B) in the first season only, where the highest value (£.YY) was
obtained from £1.0 kg PyO./ fed. and inoculation with phosphorien.
The interaction among VXPXB was not significant in both seasons.
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Table Y: Effect of phosphorus and bio-fertilizers on number of
branches and number of pods/plant of some faba bean

varietiesin Y« +A/Y+««d gand Y+ +4/Y+ Y+ seasons.

characters Number of branches/plant Number of pods/plant
Seasons YooA/Yeud Yeed/YoNo AT JARER Yeod/YaNo
Varieties | P-levels | Bio- Bio- Bio-f Bio-
V) (PxO. |fertilizer fertilizer ertilizer fertilizer
kg/fed.) (B) Mean (B) Mean (B) Mea (B) Mean
(P) B. | B B. | B, B. B, [n B. B,
Yo 0 [ V.o [ Y. Eu| V40 [N A YA YR [ Vg | Ay YEA| YT EL [ Ve,
Misr-) LA WR I X O I Y20 I SN I SN T I K A R R . IR RAAD AR
€9.0 (WY e | YA [WAC[EAY] £ | AV e | AV WA YA s [ AY.a,
1V
Mean YV ¥e | YAy [ YV AN FEY [V AV | AV VRAY[AVLY LY
108 [NV [Y RO YA [NV Y VO Y Y [ VE gAY EATEER R TN RN
Giza- FA YR YA [YVA[E Y] e | Ve, . Yol | VV.en |V 00
AL £7.0 [ WYL [EXYe]| ¥V [Wou g Ae| £A [V ¥ V8 AW.E | YV AV L
VA
Mean YRRV OYAY [ YRR R AR rYR Yo vy [ 1A Yo 4 | AV Y. |V 00
v
Vo0 [ AW Y Yl v ve [N YV Yae [ vere [V VET| VY[ Ve g
Giza-t+ PAe | YFOrel | YAl Yo [ £ A Y FE | Yo e . Yo o | YV ¥V g
£9.0 [ WYL |EN | rRe [roes o WAl £ Y [ VY| V1A WY | YV A VY 00
AR
Mean YV YV oYYV [ Yoo [YAA[ WYY [ Ve iy | V1A IR RN AR ERRT
v
Mean Yo, 8 |Vt [ Y| Y AS AV Y Y YYY [ Ve g | ALY VEV | YFL [ Ve e
for P- PA | YFO PR YA | YRR |E.08| Yre | Ve 00 . YO AV FY [ VN EA
levels £9.0 [ WYV e Yy rvY [raY a0 £ YA [V ¥ | VA V.o [ AV AY | AY.AA
P v
YA
Mean YN PPV Y AE [ YA YAN | FYA [ Yo ve | VA 10,46 YV AV | V1 60
A

-4Y-




Effect of phosphorus and bio-fertilizers on faba bean
L.S.D. at ¢’ for

Varieties (V) 4 N.S N.S
Phosphorus(P) AR <Y oV
Bio-fertilizer (B) Sig. Sig. Sig.
V XP N.S N.S N.S
VXB N.S N.S N.S
PXB A N.S <A
VXPXB N.S N.S N.S

Y- Number of pods / plant:-

Table (Y) showed that number of pods/plant was not significantly
affected by varieties in Y+ +«A/Y++4 andY++3/Y«)+ seasons. These
results agree with those obtained by Bakheit etal. (Y+ V).

It is clear from the revealed data that varying the applied
phosphorus levels had a significant effect on this trait in both seasons.
The highest numbers of pods/plant were (YY.2e and YV.7A) achieved
by plants fertilized with the highest phosphorus level (¢%.2 kg P+O./
fed.) in both seasons, respectively. This may be due to that phosphorus
fertilizer increased the vegetative growth of faba bean, in addition to
the role of phosphorus fertilizer in enhancing photosynthesis process.
Furthermore, phosphorus might have encouraged faba bean growth
and caused the significant increase in number of pods / plant. The
importance of P fertilizer for number of pods in legume had been
found by different investigators such as Abd—Allah and Hamed (Y+ + 1)
and El-Habbasha et al. (Y« +V).

The presented data showed that significant differences between
the treatment of inoculation and non inoculation with P-dissolving
bacteria (phosphorien) for number of pods/plant in both seasons. It
could be concluded that application of the bio-fertilizer named
phosphorien increased number of pods/plant due to that phosphorien
enhanced phosphorus solubilization converting immobilized soil P to
soluble form that increased plant P uptake and consequently the
uptake of other nutrients. Such effects increased plant vegetative
growth, with respect to number of pods. The results of bio-fertilizer in
number of pods obtained in the study are in agreement with those
obtained by Mohamed and Abbas (Y:+:°) and Talaatt and Abdallah

(Y++A).
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The presented data showed that number of pods/plant was not
significantly affected by the interaction between (V x P) and
interaction between (V x B) in both seasons. The interaction between
(P x B) was significant in both seasons, since the highest value (YV.A+
and YVY.AY) was obtained from £1.¢ kg PyO./fed. and inoculation with
phosphorien. The interaction among (V x P x B) was not significant in
both seasons.
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¥- Seed yield /plant (gm):-

It is quite clear from presented data in table (¥) that seed
yield/plant was significantly affected by varieties only in Y+ +A/Y .4
season. Where Misr-) had higher seed yield/plant than Giza-¢+ and
Giza-¢Y4 varieties. However, Misr-) variety surpassed Giza-¢Y4
variety by (+.Y%) while; Misr-) variety surpassed Giza-¢+ variety by
(Y.4YZ) in Y+ +A/Y«+4 season. This may be due to the rank of one of
them or both as the highest variety of number of branches/plant. These
results are in harmony with those found by Sharaan et al. (Y+ -+ ¢) and
El-Banna et al. (Y:+3) who reported that seed yield/ plant were
significantly affected by varieties.

The presented data revealed that increasing phosphorus rates
increased seed yield/plant significantly in both seasons, since the
highest values (Y4.°Y and ¢+.2Y gm) were obtained when phosphorus
was applied at a rate of ¢1.© kg PyO./ fed. in both seasons,
respectively. These values surpassed treatment ()¢.° PO./fed.) by
(Yv.o¢Z and Y).247) in the first and second seasons, respectively,
while, these values exceeded treatment (YV.+ kg PxO./fed.) by () + AYY
and Y+.317%) in Y++A/Y+eq and Y.+9/Y.V. seasons, respectively.
These results could be explained in light of the beneficial effect of
phosphorus fertilizer in increasing number of branches/plant and
number of pods per plant which were previously discussed. It is
worthy to mention that our results are in good agreement with those
obtained by Khalil et al. (Y + £) and Abd EI-Aziz (Y+ +V).

The presented data indicated that inoculation with phosphorien
gave significant effect on seed yield/plant in the first and the second
seasons. Seed yield/plant tended to increase when bean seeds were
inoculated with phosphorien compared with the control treatment. The
inoculation with phosphorien exceeded the non inoculation by () ¥.£77
and YY.+17) in both seasons, respectively. It could be concluded that
application of the bio-fertilizer named phosphorien increased seed
yield/plant due to that phosphorien enhanced phosphorus
solubilization converting immobilized soil phosphorus to soluble from
that increased plant phosphorus uptake and consequently the uptake of
other nutrients. Such effects increased plant vegetative growth, with
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respect to leaf area index (L.A.l). An increase in LAl means the

increase in plant photosynthesis and photoassimilates translocation to

seed increasing seed yield/plant. The results are in accordance with

those obtained by Radwan and Mohamed (Y::°) and Talaatt and

Abdallah (Y+ + A).

Table Y: Effect of phosphorus and bio-fertilizers on seed
yield/plant (gm) and ‘:-+-seed weight (gm) of some
faba bean varieties in Y« «A/Y+e% and Yee4/¥00)

Seasons.
characters Seed yield/plant (gm) \ « +-seed weight (gm)
Seasons YouA/Ye s \AERRYARRK YooA/Yeud \AERRTARRK
P-levels Bio- Bio- Bio- Bio-
Varieties | (P+O, fertilizer Fertilizer Fertilizer Fertilizer
(V) | kg/fed) (B) (B) (B) (B)
(P) B. B, | Mean | B. B, |Mean| B. B, [Mean| B. B, |Mean
YA [P Y | YN [NA Y[ VY e | Ve A | V¥ | Vre | VYA
. ] . . o . . o
Vo, 0 YV.Ae [YE oo | ¥ 40
Yro | YAY [ Foa | VrYV | VoAl VEY [ VES | VR | Vot
Mi \ Yy YR [PV, 0| Fo 00 o o
ISr= £1.0 | rae. [sv | eore| ’ ) ) ’
£, 0 | EY 0| EVY [ VEA| VRN [ Vet | Ve N | VA Y| VeV
. ] ] . A . . .
M erre Loyl veco | TET YAS | YUE [ VY o [ VEA| VYR | Ve | Ve x| ver
ean : : : v . v A 4 v v v
YAG [ Pe e | YA [ e[ nay | ve [ e a | Ve | Ve
. . [ . . . . . o
Yoo YVAC[¥Y e v ne
. L EOY PNV [ VT YRR VYYD VY | vy
Giza- LA FYY. [Fa Y| we v,
. . [ . . . . . o
£Y4 €10 | FANL [ €480 YA Y0
A [ EV, 0 | £ Y | VYN [ Ve g | VY | VY e [ ve Y | vy
. . [ . . ° . . .
O PV I R AR RCRN AR N AR AR R RN RN RANE AN
. . o .
Mean ) : : v v \ v . ¥ . v L
YAV [ Few | ¥y e [rr[av.e | e e | TwY VY | et
. . . . . . A . ¢
Ve.e YV E0 [FYAL| Y Ye
YV FAY [ Yo q [NV.Y | Ve [ TAY [ AV.e [ Vv | v
. LI A4 [ FANL| Yo s
-¢ . . [ . . ° . . .
Giza €10 [ FV.AL £ 0| YA
FANLEVY | to o [V Y [VAY [ VOV [ Ve [ VYA VY
. . [ . . . . . .
ex to Loy oyl weye | TTE[TAY L TOA P TLA TN PIAY AV Ve | TAe
. . I
Mean : : : . v Y v . A % v A
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vaa [ ren | vy [ [rav [ avaa e [ver ] A
v v v v A . v \
Meanfor| 16.8 | ¥V.V. [¥¥.o¥) V. Y Fey | ray | ey [ Ve | VeY [ VYA [ vy | v | ey
p- Fae |y [vAaYy | ve e
v v v v
levels(P) | £3.2 | TAEV [ £ ) TA0¥ va e | ey | geo | vrr | vealvey [vey | ve | v
Y . Y ° Y [
Mean T VP D 2 K22 X RURY AT RO N R K
: : . ¢ A . v . 5 \ q o
L.S.D. at o7 for
Varieties (V) . YY N.S AR . t0
Phosphorus(P) ..o .00 ..oV Al
Bio-fertilizer (B) Sig. Sig. Sig. Sig.
V XP N.S N.S N.S <A
VXB N.S N.S N.S N.S
PXB Y A D + V)
VXPXB N.S N.S N.S N.S

The interaction effect between factors under study was
insignificant during the two seasons with the exception of the
Interaction between phosphorus and bio-fertilizer treatment in the first
and second seasons, where the highest values (¢+.7+ and £).7+ gm)
were obtained from €1, kg P«O./fed. and inoculation with
phosphorien.
£- Y+ .-seed weight (gm):-

Table (¥) indicated that Y-:-:-seed weight was significantly
affected by varieties in Y++«A/Y++% gnd Y++3/Y+)+ seasons. Misr-)
had higher Y. +-seed weight than Giza-¢Y4 and Giza-¢+ varieties in
both seasons. The differences between faba bean varieties in V+ +-seed
weight may be due to the differences in partitioning and migration of
photosynthetic products between faba bean varieties and the
endogenous hormones content. Results agreed with those obtained by
Bakheitetal. (Y++)) and Ragab etal. (Y+)+).

Applications of phosphorus fertilizer to faba bean plants had a
significant effect on this trait in both seasons. The highest )+ +-seed
weight values (YY.)¢ and YY.£+ gm) were obtained when phosphorus
was applied at a rate of ¢1.¢ kg P:O./ fed. in both seasons,
respectively. These results might be attributed to that phosphorus
fertilization encouraged growth of plants, pod setting and pod and
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seed filling. This might interpret the increase of weight of seed/plant
and this might account much for a good seed filling and subsequently
higher seed index. The stimulatory effect of phosphorus, also, may be
due to its role in enhancing metabolic processes such as
photosynthesis, starch synthesis, glycolysis and synthesis of fats and
proteins. These results are in accordance with those found by El-
Habbasha et al. (Y« V) and lbrahim (Y- +%).

The presented data observed that application of phosphorien
significantly improved ) + +-seed weight. Inoculation with phosphorien
increased Y--+-seed weight compared with uninoculation with
phosphorien. This may be due to that inoculation with phosphorien
Increases the capacity of plant in utilizing light, water, mineral
nutrients and carbon dioxide in building great amount of metabolites
which are easily translocated from source to sink and finally
accumulation in pods and seeds of faba bean plant. The result of bio-
fertilizer in Y + +-seed weight obtained in the study is in agreement with
those obtained by EI-Set, Abd-El-Aziz (Y:+°) and El-Gizawy and
Mehasen (Y +4).

The presented data illustrate that Y-:-.-seed weight was
significantly affected by the interaction between (V x P) in the second
season only, where the highest value (Y°.Y+gm) wase obtained from
Misr-) when received £1.°kg P+O./fed. No significant affection by the
interaction between (V x B) in both seasons. The interaction between
(P x B) was significant in both seasons, where the highest values
(YY.4Y and Ve.Y.gm) were obtained from ¢%1.¢ kg P.O./fed. and
inoculation with phosphorien in both seasons, respectively. The
interaction between (V x P x B) was no significant in both seasons.
°- Seed yield (ard./fed.):-

The presented data in table (¢) emphasized that faba bean
varieties was significantly differed in seed yield (ard./fed.) in
YeoA/Yeedgnd Y+ 3/ 40« seasons. Furthermore, data showed clearly
that Misr-\ variety surpassed in seed yield /fed. than Giza-£¢Y% and
Giza-¢ + varieties in the first and the second seasons. However, Misr-)
variety to excel Giza-¢Y4 variety by (Y.A¢7 and Y.A47) while, Misr-)
variety surpassed Giza-¢ + variety by (A.YAZ and A.+Y7) in the first and
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second seasons, respectively. The differences between faba bean
varieties in the production efficiency may be due to the differences in
number of formed nodules on the root of the tested variety,
consequently, the growth of each variety may depend mainly on
nitrogen fixation, also, to the differences in partitioning and migration
of photosynthetic between faba bean varieties. These results are in
harmony with those found by Talaatt and Abdallah (Y-+A) and El-
Bannaetal. (Y++9).

It could be concluded that varying the applied phosphorus levels
had a significant effect on this trait in both seasons, where the highest
seed yield ard./fed. values (Y Y.Ye and YY.eY ard./fed.) were obtained
when phosphorus was applied at a rate of £1.© kg PyO./ fed. in both
seasons, respectively. These values to surpass treatment ()©°.°
PyO./fed.) by (Y:.7eZ and Y:.147) in the first and second seasons,
respectively, while, these values surpassed treatment (¥).++ PvO./fed.)
by (Y.74% and V.©)7%) in the first and the second seasons, respectively.
These results might be attributed to the role of phosphorus as a
constituent of all important nucleo-porteins and thus increases the
efficiency of root system. Consequently the physiological activities of
the plant are enhanced leading to better yield. It is worthy to mention
that our results are in good agreement with those obtained by El-
Gizawy and Mehasen (Y« + %) and Ibrahim (Y« + %),

The presented data also, illustrated that application of bio-
fertilizer with phosphorien to faba bean plants exerted a significant
influence on seed vyield ard./fed. in both seasons. In general,
application of phosphorien produced higher seed yield ard./fed. as
compared to the control in the first and the second seasons. The
inoculation with P-dissolving bacteria surpassed the non inoculation
by (V+.Y7Z and Y:.o¥Z) in Y++A/X++q and Y.+4/Y¢)+ seasons,
respectively. Phosphate dissolving bacteria presses the ability to bring
a soluble phosphate in soluble forms secreting organic acids which
lower the pH and bring about the dissolution of bonds forms of
phosphate and render them available for growing plants. Such effects
increased plant vegetative growth, with respect to LAI. An increase in
LAI means the increase in plant photosynthesis and photoassimilates
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translocation to seed, increasing seed yield/fed. The result of bio-
fertilizer in seed yield /fed. in the study is in agreement with those
obtained by El-Banna etal. (Y++%) and Osman etal. (Y:) ).

Results recorded in table (¢) revealed also that there was
significant interaction between varieties and phosphorus treatment in
the second season only, where Misr-) variety when received ¢7.°kg
PxO./ fed. resulted the highest seed yield ard./fed. The other
interaction had no significant effect on such criterion at the two
seasons.

1- Straw yield (ton/fed.):-

The presented data in table (¢) illustrated that straw yield
(ton/fed.) was significantly affected by varieties in Y++A/Y++q and
Y++4/Y )+ seasons. Misr-) variety had higher straw yield than Giza-
¢Y2 and Giza-¢+ varieties in both seasons. This may be due to
differences in genetic make up between varieties. These results agree
with those obtained by Ahmed and El-Abagy (Y- +V) and Talaatt and
Abdallah (Y+ +A).

The data in the same Table illustrate that varying the applied
phosphorus levels had a significant effect on this trait in both seasons,
where the highest straw yield values (Y.YY and Y.YA ton/fed.) were
obtained when phosphorus was applied at a rate of ¢7.© kg PxO./ fed.
In both seasons, respectively. This may be due to that phosphorus
fertilizer encouraged the vegetative growth of faba bean plants for
which plant height as well as branching capacity could be taken as
good criteria. This might interpret the increased straw yield due to
phosphorus application. These results are in accordance with those of
El-Gizawy and Mehasen (Y« +4) and Ibrahim (Y- + 9).

Concerning the application of bio-fertilizer with phosphorien to
faba bean plants exerted a significant influence on straw vyield
(ton/fed.) in both seasons. In general, application of phosphorien
produced higher straw yield (ton/fed.) as compared to the control in
both seasons. Phosphate dissolving bacteria presses the ability to bring
a soluble phosphate in soluble forms secreting organic acids which
lower the pH and bring about the dissolution of bonds forms of
phosphate and render them available for growing plants. Also, may be
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due the increase in straw yield (ton/fed.) might be associated with high
plant height and number of branches/plant. The results of bio-fertilizer
in straw yield obtained in the study are in agreement with those

obtained by Mohamed and Abbas (Y++°) and ElI-Banna etal. (Y++1).

The presented data showed that straw yield (ton/fed.) was no
significantly affected by the interaction between (V x P) and the
interaction between (V x B) in both seasons. While, the interaction
between (P x B) was significant in the two seasons. Where, the highest

values (Y.YY and Y.¢ - ton/fed.) were obtained from £1.2 kg P<O./fed.
and inoculation with phosphorien in the first and second seasons,

respectively. The second order interaction was not significant in both

seasons.

Table ¢: Effect of phosphorus and bio-fertilizers on seed yield

(ard./fed.) and straw yield (ton/fed.) of some faba bean

varietiesin Y+ +A/Y««8 gnd Y+ +4/Y Y seasons.

characters Seed yield (ard./fed.) Straw yield (ton/fed.)
Seasons YouoA/Y o8 IR AREE YouA/Y el \RRIARRE
Varieties | P-levels Bio- Bio-fertilizer Biofertilizer Biofertilizer
V) (P+O, fertilizer (B) (B) (B) (B)
kg/fed.) B. g, | Mean | g g, |Mean| g B, |Mean| g B, |Mean
(P)

Vo o Q. EA | Yo AE [ YN a0 [ Ve Y YAl Y e [ Y Yy [ Y e | Yove | Y va | Y.y
Misr-" LA ANAY | NY T YV AY [ YYYYAY AV YV YA | eyt vy | vyy | Ye | YLYa
£.0 VY XYY [ AP Fo | YY VA [ YT R[NP oA YAV Yr | YrE | Yve | Y RA Y ey | Y e
Mean Yo 80 [ NY YT L NN NNV N YL EY NV YL Y Yy | YLYr [ Yoye | Yr | oYLory
Vo o A0 [ Ve re | Ay [ ave [Ye oo GAN Y e YAV Y N | Y ea ] XY Yo
Giza-£ Y9 LA Yo 80 [ NY Y | NN oA [N o [ NYEW VN VE| YL | XYY | YLYY [ YoYV [ Yvy | Y.vs
£.0 YN [ AY, A0 [ NY O [ NYLYY [ VW NE NIV YL YR | YLY | YRE | Y.ea | TPy
Mean Yo VY YV AY | NYYA Y AE YT YN EW ] Y NA | YLYE | YLYY [ YYY [ Yv. | Y Yy
V0.0 AAA [ Yo ve | a0y [ Ay [ Ve N[ a0y [ Yooy | Y e | YA | YAy | YYe | Y
Giza-¢ LA IR R R A R A I IR A R A R A R R R A N E R R N E AT A X I K T
£.0 YAYO [ NY Y | NNV [NNEY YT ER N A YLYa | YLEY | YR [ YRY [ YRA | Y
Mean Ve N | NN [N R Y YN e Y AT Y e | Y YY | Y Na | Y Y. | Yre | Y Yo
Mean for Vo0 A0 | Ve g [ QA Ay [ Yeeg | A [ Y VYAV Y AY | Yy | Yy | Yy
P- LA Yo VY NY Y NNt [N A NY Y [N oA Y AT LYY Y. | YYY | YrY | oYYy
levels(P) £1.0 YAAT LAY AR | A re [NV AA[¥ co Ao | Yry | Y Y | YRy [ Yowe | Y.t | Y ¥A
Mean Yo 0 [ NN VY NN YA Y Y NN AV YN RE | Y NA | YLYE | YLYY [ YYY [ YorY [ Y Yy

S I




Kh. A.O. El-Arifetal.
L.S.D. at ¢/ for

Varieties (V) AR Y AL A
Phosphorus(P) A AR Y « Y
Bio-fertilizer (B) Sig. Sig. Sig. Sig.
V XP N.S ¥4 N.S N.S
VXB N.S N.S N.S N.S
PXB N.S N.S ‘0 oY

VXPXB N.S N.S N.S N.S
B- Chemical analysis:-

V- Protein percentage:-

[llustrated data in table (°) clearly indicated that varieties had
significantly affected the abovementioned trait in Y:+A/Y++4 and
Y++4/Y«)+ seasons. Where, Misr-) variety achieved the highest
protein percentage in both seasons. It exceeded the Giza-¢Y? variety
by (£.)+7 and Y.£Y%) in the first and the second seasons, respectively.
While, it exceeded the Giza-¢+ variety by (1.+)7 and Y.YYX) in the
first and the second seasons, respectively. These results are in line
with those found by Ahmed and EI-Abagy (Y +VY) and El-Banna et al.
(Y++9).

Table ¢: Effect of phosphorus and bio-fertilizers on protein and
phosphorus percentage of some faba bean varieties in
YooA/¥Yeudand Y.+ 4/Y 4V . seasons.

characters Protein percentage phosphorus percentage

Seasons LRV YAREX Yord/Yan, YouA/Yaad Yoad/Yan,
P-levels Bio- Bio- Bio- Bio-
Varieties | (P+O. Fertilizer Mean Fertilizer fertilizer fertilizer
) kgffed) B) ©) Mean (©) Mean (©) Mean
(P) B. B, B. B, B. | B B. | B
Vo0 Yo Xo [ XYY &0 [ YN | YN [ YEY | YY A | g | v g | et | v gy | gV | . g0
LA YEeN [ YA | Yo wo [ Yo R | YAY. [ Yi40 |« tA | oY | oY | £4 | 00| . o

Misr-? €10 [ YV [ wo ¥ [ YAVe [Yve [vo | vase | v og | v oA | w01 |00 | ed | oy

Mean YE 00 [ YUYY | Yo Nt | YEAV [ YV AL YR YY [ gA] v oY | v | v g8 | v 0t | 4 0

Vo0 AT A 2 O I U2 I U0 A A 2 O SO I S W O PO S T P -0 RO 2 I R O IO SV I ¥

Giza-£ Y4 A YP 6o | YEQ [ YENO | YO XV [ YV, Yo | YA Y. eV | oy o 84 v 00 NCA
€0 YUEY [ YA | Yv.Eq | YV | YAV | YA [ veg [ ved | vev [ et [ vy | A

Mean YYAE | YO XA [ Ye Ny [ Ye v | ¥une [ Yo ey [ eV | v oY | g4 | . g4 | et | .0
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Vo0 WA YoV [ va e [ Ve e [ YV A Y | gy | vt | gy [ gy | gV | g0
) LA YA Yo v [ YEY [ YE XL | Y6 [ Yowe | LA | v e8| vy | . 4| 80| . oY
Giza-t: £n,0 Yo au | YAY [ YV, o [ Y Y | YA [ YV ¥o [ v ot | v oA | 00 [ v ot | | v oY
Mean XYY O F | YEVY [ YWY [ YY Y. | YooV | Ye &Y | L gA| v oY [ v o0 | o A | . 0t o
Mean for ) YAXYY | YV A0 | Yot | Y gy | YYAV | YYVe | 6N | g0 | L gY | v gY | o gV | o te
P-levels iy YV Ve [ Yo e | YE oV | Yo o [ YV ¥e | YAV | « ¢A ]| « 0¥ A 84| . 00 A
P) £1.0 Y0 | YA Y | YVVY | YAV [ YAV | YAYY | veg | v oA | von | oo | v e | vV
Mean Yr e [ Yo o | Ye W | Ye e [ YRR Yo £ [ v gA | v oY | v on | v g8 | v 0t | 4 0
L.S.D. at ¢’ for
Varieties (V) A AR N.S N.S
Phosphorus(P) L VY AR A o)
Bio-fertilizer (B) Sig. Sig. Sig. Sig.
V XP N.S N.S N.S N.S
VXB N.S N.S N.S N.S
PXB N.S N.S N.S N.S
VXPXB N.S N.S N.S N.S

The data indicated that phosphorus fertilizer levels had
significantly increased protein percentage in both seasons. The highest
values (YV.Y1 and YAYY %) were obtained when phosphorus was
applied at a rate of ¢1.¢ kg PyO./fed. during Y::A/Y++% and
Y++4/Y )+ seasons, respectively. These results might be due to the
beneficial effect of phosphorus fertilizer on leguminous crops due to
its role in activation the microbial population in nodules to fix more
Ny that used by plants in protein synthesis (Bhadoria et al. Y33V).
These results are in accordance with those found by El-Habbasha et al.
(Y++V) and Rugheim and Abd EI-Gani (Y- +94).

The data showed that inoculation with P-dissolving bacteria had
significantly increased protein content in faba bean seeds compared
with uninoculated control plants. The beneficial effects of phosphorien
on protein percentage often related to the increase of nutrients uptake.
These results are in line with those found by El-Set, Abd-El-Aziz
(Y++2)and Osman et al. (Y+)+) who reported that protein content was
significantly affected by bio-fertilizer.

The presented data revealed that protein percentage was not
significantly affected by all possible interactions.

Y- Phosphorus percentage:-
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Presented data in table (°) revealed that the three studied
varieties did not differ significantly for this character in Y« +«A/Y+.4
and Y. +3/Y+Y+ seasons. Same conclusion was found by Khalil et al.
(Y++9).

The data indicated that applying phosphorus fertilizer levels had
significantly affected phosphorus percentage in seeds in the two
growth seasons. However, the highest values (+.©%% and +.°Y7%) were
obtained when phosphorus was applied at a rate of ¢1.¢ kg PyO./fed.
in both seasons, respectively. The response of faba bean plants to the
super phosphate application may be due to the increase of available
(P) in soil. These results are in accordance with those found by Talaatt
and Abdallah (Y« +A) and Ibrahim (Y« + %),

The data indicated that inoculation with phosphorien had
significantly increased phosphorus percentage in faba bean seeds
compared with uninoculated control plants. The inoculation with
phosphorien bacteria surpassed the uninoculation by (V.147 and
AYV)in Yo« A/Ye e and Y+ /Y4« seasons, respectively. This may
be due to converting immobilized soil phosphorus to soluble from
increased plant phosphorus uptake and consequently, the uptake of
other nutrients, such effects increased phosphorus percentage in seeds.
The results of bio-fertilizer in phosphorus uptake obtained in the study
are in agreement with those obtained by Mohamed and Abbas (Y« +2).

All studied interactions had no significant effect on such character
in the two seasons.
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