4. RESULTES AND DISCUSSION
4.1. First experiment:

“Effect of different sources of organic manure and bio-
fertilizers as well as their interaction on pea growth and
productivity under saline conditions.”

4.1.1. Vegetative growth:

Data presented in Tables (1&2) show the effect of different
sources of organic manures, recommended dose of NPK and
bio fertilizers as well as their interaction on different vegetative
growth parameters, i.e. plant length, number of branches and
lcaves/ plant and leaf area as well as fresh and dry weight per
plant.

a. Effect of organic manures:

Data in Table (1) show that there were significant
differences among the tested organic manures in all measured
growth parameters expressed as plant length, number of leaves
and branches per plant, average leaf area as well as fresh and
dry weights of plant foliage. Obtained results are true during
both seasons of study. In this respect, such data revealed that
using farm yard manure at arate of 30 m’ / fed. significantly
increased plant length, number of leaves and branches per plant
as well as dry weight of plant foliage during both seasons of
growth compared with using both chicken manure at a rate of
10 m' / fed. and sheep dung at arate of 20 m’/ fed. On the
other hand, using chicken manure at a rate of 10 m’ / fed.
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reflected the highest values for average leaf area during both
seasons and weight of plant foliage during the first season only.

On the contrary, the lowest values in all measured growth
traits were recorded in case of usin g sheep dung at a rate of 20
m’ / fed. during both seasons of growth. The enhancing effect
of using farm yard and chicken manures on plant growth may
be due to that such organic manures play a role as soil
amendment which improves water holding capacity of sandy
soils and increase macro and micro elements availability in the
rhizosphere around root system which in turn increased plant
growth.  However, application of sheep dung increased the
osmotic pressure of soil solution due to higher salinity and
higher sodium ion content as shown from Table (D) which
adversely affects plant growth,

Also, growth parameters may be enhanced due to increase
in humic and fluvic acids in soil solution and its effect on soil
PH and the availability of nutrient elements. This suggestion
agrees with the results obtained by Innocent ef al. (1 995) who
indicated that composts of Bark and Tenporon improved shoot
growth under Japan saline conditions. In addition, Farrag
(1996) mentioned that farm yard manure at rate of 30 m’ /fed.
or canal sediments at rate of 40 m’ / fed. significantly increased
growth parameters of pea plants.

b. Effect of NPK and bio- fertilizers:

Data illustrated in Table (1) showed that plant length,
number of leaves and branches, average leaf area as well as

—_—
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fresh and dry weight per plant were significantly affected due
to application of mineral fertilizer (NPK) at the recommended
dose and treating the seeds as pre-planting with different
agents of bio-fertilizer either in a single form or in combination
during both seasons of study compared with the control
treatment. In this respect, except plant length and fresh weight
of plant foliage during first season and number of leaves and
fresh weight of plant foliage during the second one which
recorded the highest values due to application of mineral
fertilizers at the recommended dose, the highest values in the
other studied growth parameters were recorded in case of using
bio-fertilizers in a mixed form compared with the other studied
treatments. These results were true during both seasons of
growth.

These results are in agreement with those obtained by
Abo-Bakr, et al. 1993 a, Bakry, ef al. 1995 and El-Beheidi,
et al. 1996 on pea, they found that the application of NPK
fertilizer increased morphological characteristics of plant
foliage. Furthermore, the results show excellent work to
microorganisms which have the capability to fixing nitrogen
and bring insoluble phosphate in soil into soluble forms, also
reduce pH level through producing organic acids in turn realize
macro and micro-nutrients which plants need (El-Borollosy,
1999). These results agree also with those of EI-Oksh ef al.
(1991) on common bean and Abo-Sedera et al. (2005) on bean
who found that pre-sowing seed treatment with bio-fertilizer

e —————————————————
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increased plant growth parameters.
c. Effect of the interaction:

It is obvious from the data presented in Table (2) that the
highest values in all the studied growth parameters expressed
as plant length, number of leaves and branches per plant,
average leaf area as well as fresh and dry weight per plant
were, in general, recorded as a result of the combination of pre-
sowing inoculation of the seeds with mixture of bio-fertilizers
agents and the application of farm yard manure at the rate of 30
m’ / fed. during the two seasons of the experiment.

Obtained results may be due to the main role of organic
manure (F.Y.M.) as a source for macro- and micro-nutrients
(Table D) which released as a result of bio-fertilizers agents to
be available for plant absorption which in turn increased plant
growth rate (Bear, 1955). In addition, application of bio-
fertilizers play major role in atmospheric nitrogen fixation
which increased the fertility of the soil and consequently
affected plant growth. Moreover, such bio-fertilizers may
change the unavailable form of macro-elements to soluble form
which become available to plant absorption which
consequently affects plant growth.

In this respect, several investigators reported that
supplementing soil with an organic matter having a wide C:N
ratio (29.83 for farm yard manure used in the present study)
resulted in densities of microorganisms especially those
having the capability to fix atmospheric nitrogen (Eweda,
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1983; Mostafa, 1983; Faid, 1994; El-Sayed, 2000 and
Desouky, 2000).

4.1.2. Chemical constituents of plant foliage
4.1.2.1. Photosynthetic pigments:-
a. Effect of organic manure:-

Significant superiority in chlorophyll a, b and total
chlorophyll values actualized from chicken manure treatment
compared with other organic manure treatments in the two
seasons are shown in Table (3). In addition, using chicken
manure at a rate of 10 m’/ fed. reflected the lowest values in
carotenoides content during the two seasons of study. This
result may be due to the different specifity of nitrogen and
magnesium content (as shown in Table D) in chicken manure
more than other organic manure treatments. This result agree
with that of El-Sheikh and El-Zidany (1997). Ahmed ef al.
(2003) who reported also that increasing sewage sludge up to
15 m’ / fed. to pea plants led to a significant increase in
chlorophyll a, chlorophyll b, total chlorophyll and carotenoids
in whole plant. Moreover, no significant differences are noticed
among the tested rates of farm yard manure and sheep dung n
all assayed photosynthetic pigments content in both seasons of
the experiment.

b. Effect of NPK and bio-fertilizers:

The same data in Table (3) showed clearly that chlorophyll
a, b and total chlorophyll were significantly increased by seeds
soaking and soil inoculation treatment with all the tested bio-
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fertilizer microorganisms either in a single form or in
combination as well as fertilization the plants during the
growth with N,P and K mineral fertilizers during both seasons
of growth compared to the control. In this regard, the highest
concentration of chlorophyll a, b and total chlorophyll was
obtained due to treating the seeds and soil inoculation with the
mixture of tested bio-fertilizers agents  (Azospirillum +
Azotobacter + Bacillus megatherium) followed by NPK
treatment compared with the other tested treatments. On the
other hand, caroteneoids content was decreased with either
using bio or mineral fertilizer treatments compared with the
check one. In this respect, the highest values were recorded in
case of the control treatment during the two seasons of growth.
The promoting effect of using bio and mineral fertilizer
treatments on chlorophyll pigments content may be related to
the role of the same symbiotic, non-symbiotic N,-fixing and
phosphate dissolving bacteria in producing of phytohormones
or improving the availability and acquisition of nutrients or
both which promoted the ve getative growth.

Many investigators indicated that total chlorophyll in
legumes and other vegetable crops increased according to
inoculation with bio-fertilizers. Barakart and Gabr (1998)
reported that the inoculation with Azotobacter Sp., Azospirillum
sp. and Klebsiella sp. alone or together on tomato plants
significantly increased total chlorophyll and decreased carotene
content. In the same line, Ismail (2002) found that the

%
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inoculation with  Rhizobium  leguminosarum + Bacillus
megatherium  var. phosphaticum significantly increased
chlorophyll content in pea leaves. In addition, Abed et al.(1987
b) and Fedina and Tsonev (1997) indicated that salinity
produced pea plants with low content of chlorophyll and high
carotene such photosynthetic pigments were enhanced by
spraying with micro-nutrients. Also, Shokr (2000) reported
that pea plants fertilized with NPK at rate of 60-30-30 or 48-
48-24 kg/ fed. have more chlorophyll in their leaves compared
with low rate treatments of NPK.

c. Effect of the interaction:

Obtained results recorded in Table (4) reveal that
chlorophyll a, b and total chlorophyll were increased when soil
was supplied with organic fertilizers combined with mixture of
studied microorganisms as compared with soil supplied with
only soil amendments, mineral fertilizers or individual bio-
fertilization treatments. The highest values of a, b and total
chlorophyll were accomplished from 10 m’/fed. chicken
manure plus mixed bio-fertilizers followed with 30 m’/fed.
farm yard manure plus mixed bio-fertilizers then 20 m’/fed.
sheep dung inoculated with mixed of bio-fertilizers. However,
data on chlorophyll a, b, and carotenoids were not si gnificant in
both seasons.

e —————————
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4.1.2.2. Endogenues hormones:

Data recorded in Table (5) show that the effect of organic
manures, bio and mineral fertilizers as well as their
combination on endogenues hormone contents in plant foliage
during both seasons of study.

a. Effect of organic manures:-

Such data in Table (5) reveal that there were significant
differences in assayed endogenues hormones, i.e., gibberellins
(GA), indole acetic acid (IAA) and cytokinins (CK) content
among the tested sources of organic manures (farm yard
manure, chicken manure and sheep dung) during both seasons
of study. In this regard, the highest values of gibberellins,
indole acetic acid and cytokinins were recorded in plants
treated with 30 m’/fed. farm yard manure in the two growing
successive seasons. Moreover, the lowest values were attained
from sheep dung treatment. On the other hand, no significant
dissimilarity in substance values between farm yard manure
and chicken manure treatment can be noticed in this respect.

These results coincided with those of EI-Ghadban et al.
(2003) who found that the content of IAA, GA;and CK in
marjoram plants treated with compost at rate of 7.5 ton / fed.
significantly increased compared with the control (with out
compost) and were nearly of equal quantity to the plants treated
with recommended dose of NPK fertilizers.

b. Effect of NPK and bio-fertilizers:

Data in Table (5)show also that pre-sowing treatment the
seeds with different bio-fertilizers either in a single form or in a

%
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mixture and / or fertilizing the plants with NPK fertilizers at
the recommended dose during the growing seasons
significantly increased all the measured endogenues hormones
(GA, TAA and CK) compared with the control treatment. In
this connection, seed inoculation with mixed Azospirillum,
Azotobacter and Bacillus significantly increased GA, IAA and
CK compared with the control or individual microbial
inoculation or NPK treatments. In addition, NPK treatment
came in the second rank in this concern. The results were in the
same trend in the two cultivation seasons.

These results are in agreement with those observed by
Jain and Patriquin (1985), where they found that bacteria of
the genera, Azotobacter and Azospirillum, could produce more
than 30 pg of indole acetic acid. Jagnow et al. (1991) indicated
also that Azotobacter and Azospirillum strains produced
adequate amounts of indole acetic acid and cytokinins, which
increased the surface area per unit root length and were
responsible for root hair branching with an eventual increase in
acquisition of nutrients from the soil. Moreover, Datta and
Basu, 1997 found that a large amount of IAA was released
from root nodule isolated from legume plants.

c. Effect of the interaction:

With regard to the effect of NPK and bio-fertilizers within
organic manures, the results reported in Table (5), generally
showed that the gibberellins, Indole acetic acid and cytokinins
concentrations were significantly increased by application of
mixed bio-fertilizers with farm yard manure compared with

—__———————'_—ﬁ—_
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Table (5): Effect of some organic manure, mineral and
bio fertilizers and its interaction on some
foliage indogenues hormones (u g/100 g. fresh

weight) of pea plants,
Seasons 1999 - 2000 2000 - 2001
Charcters —

Treatments GA IAA CK GA TIAA CK
F.Y.M 241 438 98 | 237 427 95
Ch.M. 240 434 97 | 234 424 95
Sh. D, 223 408 89 | 212 403 86

L.S.D.at0.05 | 0.02 02 2 | 004 06 1
control 165 386 84 | 159 370 81
NPK 280 453 104 | 269 443 o

A 226 422 93 | 219 416 91

Az 234 422 88 | 230 417 87

B 222420 92 | 215 416 99
A+Az+B | 281 458 107 | 274 44 104
L.S.D.at0.05 | 0.03 03 2 | 003 05 2

control | 166 395 84 1.67 376 30
NPK 280 455 106 2.74 44 4 102
A 245 438 104 2.49 42.8 102
Az 231 435 90 225 427 89
B 208 412 92 2.11 40.8 90
AAzB | 312 492 113 2.99 48.0 108
control | 1.76 398§ 92 1.69 383 90
NPK 293 466 105 2.87 454 103
A 218 424 94 2.09 422 92
Az 233 427 92 2.25 418 91
B 247 438 92 235 432 90
AAzB | 277 452 107 2.78 435 105
control | 1.54 364 75 1.42 352 72
NPK 268 437 101 247 431 98
A 215 402 81 2.00 398 79
Az 234 404 83 240 40.5 80
B 209 410 91 2.01 40.9 90
AAzB | 255 4238 101 2.44 42.4 98 |
L.S.D. at 0.05 | 0.06 0.5 B! 0.06 0.9 3 |
F.Y M. = Farm yard manure Ch.M. = Chicken manure
Sh. D. = Sheep Dung
A = Azospirillum Az = Azotobacter B = Bacillus

Farm Yard
Manure

Chicken
manure

Sheep Dung
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other treatments followed by mineral fertilizer with chicken
manure. The increments of growth hormones in plants can
increase some plant parameters, which might be reflected on
whole plant fresh and dry weight (Table 2).

These results are in agreement with those obtained by
Frankenberger and Arshad (1995) who reported that soil
microorganisms release growth hormones as IAA, CK and GA
which stimulate plant growth, dry matter and absorption of
nutrients. Ismail (2002) pointed out also that the concentration
of gibberellins, indole acetic acid and cytokinins in pea plants
were significantly increased with increasing N rates. Moreover,
GA, IAA and Ck were significantly increased by seed
inoculated with Rhizobium leguminosarum + Bacillus
megaterium var. phosphaticum. In the same line, EI-Ghadban
et al. (2003) found that the increases in compost rates up to 7.5
ton / fed. combined with bio-fertilizers significantly increased
IAA, GA3 and CK compared with recommended dose of NPK
fertilizers.

4.1.2.3. Mineral constituents of plant foliage:
a. Effect of organic manures:

Data in Table (6) clearly indicate that the application of
organic manure significantly affected foliage mineral content.
In this regard, application of farm yard manure increased
phosphorus, potassium and calcium concentrations of plant
foliage, while nitrogen content was increased with the
application of chicken manure treatment. Moreover, the plants

___—#_'1__———_
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treated with sheep dung reflected the highest concentration of
Na. The lowest quantity of N, P, K and Ca concentration in
case of sheep dung might be due to the excess of sodium
chloride in sheep dung as well as in soil and irrigation water
(Tables B and D) which inhibited the availability of macro and
micro-nutrients needed by plants. These results are in
agreement with those observed by Abed et al. (1987 b) who
reported that increasing salinity up to 9000 ppm in irrigation
water decreased N, P and K and increased Na and Ca
concentrations of pea plants. In the same line, Sawires ef al,
(1997) reported that the concentration of sodium, carbohydrate
and free proline increased with increasing salinity up to 1.2%
NaCl in growth medium for callus formed from explant of peas
c¢v. Little Marvel, whereas K concentration of callus decreased
with sodium chloride levels. According to nutrients uptake
enhancement under saline conditions, Abo-Elela (2002) found
that the farm yard manure up to 30 m® / fed. and chicken
manure up to 15 m’ / fed. significantly increased N, P and K as
well as Mn, Fe, Zn and Cu in pea plants.

b. NPK and bio-fertilizers:

Concerning the data of N, P, K, Ca and Na concentration
in pea plants treated with recommended dose of NPK (NPK),
Azospirillum,  Azotobacter, Bacillus and the mixture of
Azospirillum + Azotobacter + Bacillus, data are tabulated in
Table (6).

Generally, using mixed bio-fertilizers increased only N
concentration in pea foliage while fertilizing the plants during

M
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the growing seasons with the recommended dose of mineral
fertilizers led to an increase in P, Kand Ca concentrations.
However, such treatments significantly decreased Na
concentration during both seasons of study. Moreover, Hervas
et al. (1991) found that N supply and nodulation affected
nitrate reduction activity and growth of pea. In this respect,
Abo-Bakr et al. (1993 b) and Srivastava and Ahlawat (1995)
pointed out that N and P uptake by pea plants increased with
increasing P rates up to25.8 kg P/ha. Ismail (2002) pointed
out also that the high rate of nitrogen fertilization, 90 kg N/
fed. significantly affected the chemical composition of peas.
Although, N, K and Mg increased with increasing N levels up
to 90 kg / fed., inthe same time, P, Ca and Na accumulation
decreased in dry leaves. Moreover, Srivastava and Ahlawat
(1995) indicated that pea seed inoculated with Rhizobium
and/or phosphate solublizing was more pronounced with the
combined inoculation than with the single ones. In this regard,
Barakart and Gabr (1998) reported also that the
inoculation with  Azotobacter sp., Azospirillum sp. and
Klebsiella sp. single or mixed as bio-fertilizers significantly
increased leaf nitrogen content and leaf P content in either of
seedling or mature tomato plants.

c. Effect of the interaction:

Data illustrated in Table (7) clearly show the effect of
interaction between used organic manures, recommended dose
of NPK (NPK) and inoculation with Azospirillum,
Azotobacter, Bacillus or mixed Azospirillum + Azotobacter +

ﬁ
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Bacillus on pea foliage mineral content.

Such data clearly indicate that nitrogen concentration in
pea plants was significantly increased with application of
chicken manure combined with inculation mixed bio-fertilizers
followed with mixed bio-fertilizers within farm yard manure.
On other hand, the lowest nitrogen value was achieved from
sheep dung plus separate Rhizobium treatment (control). The
phosphorus, potassium and calcium same constant increases
took other tend, whereas the highest values were actualized
from NPK application with farm yard manure compared with
control and all other treatments. Furthermore, the content of
sodium in pea plant foliage was significantly increased with
control treatment and sheep dung manure but the lowest value
of sodium concentration in pea plant foliage resulted from
NPK plus farm yard manure treatment. These results are in
agreement with those found by Abed et al (1987 b) who
reported that salinity decreased N, P and K and increased Na
and Ca concentrations of pea foliage.

Concerning the effect of interaction between organic
manure, NPK fertilizers and bio-fertilizer under saline
conditions or without salinity, Dravid (1991) found that P
uptake increased in both peas and lentil irrigated without saline
water and inoculated with Rhizobium and supplemented 30 kg
P,0Os /ha. In addition, Mohamed (2000) reported that
application of Azotobacter, Azospirillum and Rhizobium for
broad bean significantly increased N, P and K in whole
plant. Shokr (2000) illustrated also that the levels of NPK

-——-————“‘______—__._——-"_—__-———-——'-——'"__'_—_-_—__
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fertilization had significant effect on mineral contents of dry
leaves.

4.1.3. Green pod yield and its components:-

Data in Table (8) reflect the single effect of soil
amendments, ie., farm yard manure, chicken manure and
sheep dung, all at recommended rates as well as the
recommended dose of NPK and microbial inoculation, i.c.,
Azospirillum, Azotobacter, Bacillus n single form or as a
mixed (Azospirillum + Azolobacter Bacillus) on green pod
yield and its components expressed as number of pods per
plant, pod weight, plant yield and total yield per fed.
Meanwhile, data in Table (9) indicate the effect of the
interaction of NPK and bio-fertilizers within organic manures
on the same parameters.

a. Effect of organic manures:

The results illustrated in Table (8) clearly indicate that
green pod yield and its components were significantly affected
when plants were fertilized with the different studied organic
manures where the number of pods per plant was significantly
increased with application of chicken manure compared with
either farm yard manure or sheep dung. Meanwhile, weight of
pod significantly increased with the application of farm yard
manure compared with either chicken manure and sheep dung.
Concerning the effect of organic manures on green pod yield /
plant and total yield per fed., using 30 m’ / fed farm yard
manure followed by 10 m® / fed chicken manure show
significant increases compared with sheep dung manure. In this
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respect, no  significant differences can be noticed between
FYM and ChM. These results are in the same trend in the first
and second seasons. Such increasing effect of FYM and ChM
on yield and its components was due to the enhancing effect of
them on vegetative growth (Table 1) and increasing the macro-
nutrients (N, P, K and Ca) content in plant foliage (Table 6)
which judging the productivity of plants. Concerning the
improving effect of organic manure on green pod yield and its
components, similar results were reported by Farrag (1996)
and Ahmed et al, (2003) on peas, Guu et al. (1995), Tamayo
and Munoz (1996), Guu et al (1997) as well as Gaber
(2000), Shafeek and El-Habbasha (2000) and Santos ef al.
(2001) all working on snap bean.

Moreover, Atia and Bardisi (2005) indicated that the
application of FYM at the rate of 30 m® /fed, gave the highest
values of pods / plant, yield / plant and yield / fed.
Furthermore, increasing FYM to 45 m® / fed. did not show any
significant differences with 30 m? / fed.

b. Effect of NPK and bio-fertilizers:

Regarding the effect of NPK and single or mixed microbial
inoculation on total green pod yield and its components, the
data illustrated in Table (8) show that the application of mixed
bio-fertilizers, i.e., Azospirillum  lipoferum,  Azotobacter
chroococcum and Bacillus megatherium var. phosphaticum
followed by single inoculation with Azotobacter and
Azospirillum during the first season and inoculation with

h—\
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Azotobacter and Bacillus in the second one significantly
increased total green pod yield and its components expressed
as number of pods per plant, pod weight, plant yield and total
yield per fed. compared with the control or recommended dose
of NPK application. The most effective treatment in increasing
the green pod yield and its components was the application of
the mixed bio-fertilizer. These results are in the same trend in
the first and second seasons. The increased total green pod
yield with the application of separated or mixed bio-fertilizers
as increasing the number and weight of pods per plant which
increased due to the increased branch number and the weight of
foliage dry matter (Table 1) which contain abundance of
mineral nutrients that plants need to increasing the yield.
(Table 6). These results agree with those obtained by Mor and
Manchanda (1992), Kanaujia et al. (1998) and Patel et al.
(1998) on peas, Mohamed (2000) on broad bean and Zayed
(2003) on soybean and Gupta and Namdeo (1999) on pigeon
pea.

c. Effect of the interaction:

According to the effect of the interaction between organic
manure treatments (FYM, Ch.M. and Sh.D) and recommended
dose of NPK fertilizer or the inoculation with bio-fertilizers
(Azospirillum, Azotobacter, Bacillus and mixed Azospirillum +
Azotobacter + Bacillus) on green pod yield and its components
expressed as number of pods per plant, average of pod weight,
plant yield and total yield per fed.
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The recorded data in Table (9) indicated that the highest
significant increases in green pod yield and its components
were obtained due to the application of mixed bio-fertilizers
within all organic manure treatments compared with control
treatment, mineral NPK fertilization or single inoculation with
bio-fertilizers. The must highest significant values of pod
number per plant, plant yield and total green pod yield were
achieved from the mixed bio-fertilizers combined with farm
yard manure treatment. Moreover, the highest value of pod
weight were achieved from the inoculation with Bacillus
megatherium var. phosphaticum within farm yard manure
treatment. These results are obtained in the first season, but, in
the second one the highest value of pod weight was obtained as
a result of using chicken manure and mixed bio-fertilizers
treatment. Moreover, the highest total green pods yield was
obtained due to the application of bio-fertilizer in a mixed form
combined with using 30 m’ / fed. farm yard manure or with 20
m® / fed sheep dung during both seasons of study. In this
respect, no significant differences can be noticed among such
treatments (FYM & Sh.D.). Similar results were reported by
Patel et al. (1998) and Srivastava et al. (1998) on pea and El-
shimi (2004) and Abo Sedera et al (2005) on Phaseolus
vulgaris.
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4.1.4. Pea physical characteristics:
a. Effect of organic manures:

Data present in Table (10) show the effect of the
application of farm yard manure, chicken manure and sheep
dung on pea pod characters, i.e., average of pod length, pod
diameter, number of seeds per pod and 100-seed weight as well
as netting percentage, during both seasons of the study.

Such data refer that except average of pod diameter,
which was not affected, there were significant differences
among the used organic manures in average pod length,
number of seeds per pod, weight of 100-seeds and the netting
percentage, In this regard, application of sheep dung at 20 m’ /
fed. gave the highest values for average pod length, number of
seeds per pod and net weight percentage during the two
seasons of the experiment while, using chicken manure at a
rate of 10 m® / fed. reflected the highest values for 100-seeds
weight. Similar results were obtained by El-Shimi (2004) on
common bean.

b. Effect of NPK and bio-fertilizer:

According to the results of the effect of recommended
dose of NPK, Azospirillum, Azotobacter, Bacillus and mixed
Azospirillum + Azotobacter + Bacillus data scheduled in Table
(10) clearly show that inoculation with mixed bio-fertilizer
realized significant increases for physical pea parameters
expressed as average of pod length and diameter, number of
seeds per pod, 100-seed weight as well as netting percentage

—————eeeeeeee—
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compared with all other treatments In addition, inoculation
with Azotobacter alone ranked the second place and increased
all the studied pod parameters except number of seeds per pod
and netting percentage which exhibited the highest values by
using recommended dose of NPK compared with control or
other separate inoculation treatments in the first and second
seasons.

These results are in agreement with those obtained by
Ismail (2002) on peas and Mohamed (2000) on broad bean,
who indicated that the application of bio-fertilization witl
Azotobacter, Azospirillum and Rhizobium were resulted in
significant increase number of pods / plant, weight of seeds /
pod, weight of 100 seeds. Similar results were obtained by,
Neweigy et al. (2000) on broad bean, and Zayed (2003) on
soybean. !

c. Effect of the interaction:

Regarding the effect of the interaction between organic
manures /.e. farm yard manure, chicken manure and sheep
dung as well as recommended dose of NPK, Azospirillum,
Azotobacter, Bacillus and mixed Azospirillum + Azotobacter +
Bacillus on some physical characteristic of pea pods, data
scheduled in Table (I1) indicate that significant increases in
pod length, pod diameter and net wei ght percentage parameters
in the first and second seasons were detected but no significant
effects were achieved on number of seeds per pod and pod
diameter due to the application of such treatments. In this
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respect, the inoculation with mixed bio-fertilizers combined
with sheep dung achieved the highest values of pod length,
number of seeds per pod and net weight percentage in the first
season, while the positive effect from this treatment was only
on pod length and number of seeds per pod in the second
season.

The interaction between farm yard manure and the
inoculation with Bacillus megatherium var. phosphaticum
produced the highest value of pod diameter in the first season.
The increase in 100-seed weight affirmed due to the
application of chicken manure included the inoculation with
Azotobacter (Az) in the first season, while in the second one, it
was achieved from chicken manure and mixed bio-fertilizers.
The mixed bio-fertilizers treatment produced the highest values
of pod diameter and net weight percentage in the second
season.

These results agree with those obtained by Ismail (2002)
who found that the pod length, number of seeds per pod and
net weight percentage significantly increased when pea plants
were treated with sheep manure at arate of 20 m® / fed. as a
recommended dose and inoculation with Rhizobium and
phosphate dissolving bacteria. Going in the same trend,
Ahmed et al. (2003) reported also that the pod length and
weight were significantly affected by increasing sludge up to
10 m’ / fed. and the inoculation with Rhizobium and
phosphorine ~ while number of seeds / pod was not
significantly affected. Furthermore, the results obtained by -

%
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Zayed (2003) indicated that 100-seed weight was significantly
higher by both single and combined inoculation with
Rhizobium and / or phosphate-solubilizing bacteria.

4.1.5. Nutritional value of seeds:
4.1.5.1. Organic chemical composition of pea seeds:
a. Effect of organic manure:

The results reported in Table (12) clarify indicated that
there were significant differences between the used organic
manures, 7.e., farm yard manure, chicken manure and sheep
dung, on organic chemical constituents in pea seeds expressed
as crude protein, total carbohydrates and fiber percentage
during both seasons of the experiment. The highest protein
seed content and the lowest fiber content were attributed to the
application of chicken manure whereas adding sheep dung
significantly increased carbohydrates percentage in dried green
seeds of peas. These results are true in the two growing
experimental seasons. The results regarding the effect of
organic manure on organic chemical constituents in green pea
seeds are in agreement with those of El-Sheikh and El-Zidany
(1997) on faba bean who found that application of chicken
manure (3 — 15 t/ha) resulted in significant increase in seed
protein content. In this respect, Khalil (1990) and Singer et al.
(1998) reported that higher contents of protein and
carbohydrates as well as lower fiber percentage in snap bean
pods were achieved from the application of 20 m’/ fed. of
sheep dung organic manure.

—*——-—-—.-_..._______—__—_.___.______'__
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b. NPK and bio-fertilizers:

With respect to the effect of recommended dose of mineral
NPK  fertilizer,  Azospirillum lipoferum, Azotobacter
chroococcum, Bacillus megatherium var. phosphaticum and
mixed bio-fertilizers on organic chemical constituents in green
pea seeds, the same data in Table (12) show that crude protein,
total carbohydrates and fiber percentage were positively
affected due to the application of all fertilization treatments
compared with the control one. In this regard, the application
of NPK and mixed bio-fertilizers increased crude protein in
both seasons. Whereas, the increases in total carbohydrates was
associated with the control treatment in two successive
growing seasons. Also, the fiber percentage increased with
adding mineral fertilizers in the first and second seasons. These
results are in confirmity with those obtained by Wojcieska et
al. (1998), Amer (1998), Mansour (2000), Shokr (2000),
Ismail (2002) and EI-Shimi (2004) who pointed out that the
application of NPK fertilizers significantly increased protein
content in green pea seeds. Mohamed (2000) found also that
the application of Azotobacter, Azospirillum and Rhizobium on
broad bean significantly increased crude protein in seeds.

c. Effect of the interaction:

Data illustrated in Table (12) clearly show the effect of
interaction between organic manures, i.e., farm yard manure,
chicken manure and sheep dung at used rates for each as well
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Table (12): Effect of some organic manures, mineral and bio
fertilizers and their interactions on protein, carbohydrates
and fibers percentage in green seeds of pea plants,

Seasons 1999 — 2000 2000 - 2001
Treann(é{l:grcters Protein hgg:zft;s Fibers | Protein h(;?i::z;s Fibers
F.Y.M 20.7 61.2 59 19.6 60.6 58
Ch.M. 228 583 b 38 21.2 56.8 5.2
Sh. D. 19.8 62.1 49 19.0 614 6.1
L.S.D. at 0.05 0.3 0.4 0.3 0.4 06 04
Control 19.4 627 52 18.0 618 55
NPK 226 58.9 6.2 214 58.0 6.5
A 214 59.6 5.0 20.1 59.0 54
Az 203 60.3 53 19.2 595 56
B 203 61.0 59 19.1 59.8 6.0
A+Az+B 224 60.6 5.1 21.7 595 54
L.S.D. at 0.05 0.5 1.8 0.3 0.4 1.3 0.5
- Control 18.8 63.6 5.0 18.1 63.0 5.1
5o NPK 22.6 589 6.8 21.1 585 6.5
> 3 A 216 60.3 54 19.8 60.4 35
E § Az 19.7 61.7 59 18.8 60.9 56
oy B 19.1 61.9 6.3 18.5 60.9 59
A+Az +B 22.6 60.8 5.7 214 60.1 6.2
Control 215 59.7 48 19.2 58.8 5.0
ge| NPK 243 56.3 52 22.7 547 5.7
< 2 A 22.7 57.8 45 21.1 564 49
= = Az 22.0 58.2 4.7 20.6 57.0 5.2
O=| g 225 59.3 54 20.7 574 55
AtAz+B 236 58.3 48 22.8 56.6 4.9
e | Control 17.9 649 58 16.6 63.8 6.3
g NPK 209 61.5 6.7 205 60.9 7.2
a A 19.9 60.6 52 19.3 60.1 58
a‘? Az 19.3 60.9 5.5 18.3 60.7 6.1
= B 19.5 61.7 6.0 18.2 61.0 6.4
A+ Az+B 21.1 62.7 4.8 21.0 61.8 5.0
L.S.D. at 0.05 0.8 NS 0.6 1.2 NS 0.8 |
F.Y.M. = Farm yard manure Ch.M.. = Chicken manure Sh.D. = Sheep Dung
A = Azospirillum Az = Azotobacter B = Bacillus

%
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as recommended dose of NPK and Azospirillum, Azotobacter,
Bacillus as single inoculation or mixed Azospirillum -+
Azotobacter + Bacillus on organic chemical constituents in
green pea seeds. Such results pointed out that the studied
treatments significantly affected crude protein and fiber
percentage while they have no significant effect on total
carbohydrate. The highest crude protein content was achieved
from adding chicken manure combined with either NPK or
mixed bio-fertilizers. These results are in agreement with those
reported by El-Bassiony (2003) and EI-Shimi (2004) on
Phaseolus vulgaris, where they found that the crude protein
increased with the application of organic manure and NPK
fertilization.

4.1.5.2. Mineral constituents of green pea seeds:
a. Effect of organic manure:

The results reported in Table (13) show the effect of
organic manures on mineral constituents of pea seeds cv. Little
Marvel expressed as nitrogen, phosphorus, potassium, calcium
and sodium. Such results clearly indicate that organic manure
application significantly affected pea mineral contents during
both seasons of this experiment. Data indicated that the seeds
of plants grown in soil provided with chicken manure at rate of
10 m’ / fed contained the highest amount of nitrogen while the
highest amounts of phosphorus, potassium and calcium were
established in seeds of plants received farm yard manure at rate
of 30 m’ / fed. On the other hand, sodium content was
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decreased with application of farm yard manure. These results
were true in both seasons of this trial.

Concerning the effect of organic manures on mineral
constituents of pea seeds, such data are in accordance with
those obtained by El-Bassiony (2003) on Phaseolus vulgaris
who found that total nitrogen and potassium increased when he
used 43 kg organic-N as cattle manure + 43 kg mineral
nitrogen or as poultry manure. El-Shimi (2004) pointed out
also that the significantly higher values of nitrogen, phosphorus
and potassium in snap bean pods were achieved from 40 kg
N/fed. as biogas manure compared with control treatment.

b. Effect of NPK and bio-fertilizers:

The results reported in Table (13) show the effect of
recommended dose of NPK, Azospirillum  lipoferum,
Azotobacter  chroococcum,  Bacillus megatherium  var,
phosphaticum  and mixed bio-fertilizers inoculation on mineral
constituents of pea seeds cv. Little Marvel expressed as
nitrogen, phosphorus, potassium, calcium and sodium. Such
data indicated that high significant differences attained
according to the application of NPK or single and mixed bio-
fertilizers compared with control treatment. The highest
amounts of nitrogen, phosphorus, potassium and calcium as
well as the lowest content of sodium were fulfilled without
significant differences from application of NPK or mixed bio-
fertilizers. These results are true in both growing seasons of
this experiment. The increases of nitrogen, phosphorus,
potassium and calcium associated with the application of NPK

%
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or mixed bio-fertilizers may be due to the increase of those
nutrients in plant tissues, which translocated and stored, in
mature seeds. On the other hand, the decreased sodium
concentration in pea seeds may be due to the increasing of
potassium concentration in plant tissues which minimized the
saline harmful effect in turn decreases sodium absorption from
soil solution. With respect to the effect of mineral NPK and
bio-fertilizers on mineral contents in pea seeds, these results
agree with those obtained by Midan and Malash (1982), El-
Neklawy et al. (1985), Arisha (1993), Hanafy et al. (1999),
Mohamed and El-Kabbany (1999) and Ismail (2002) .on
peas as well as Mohamed (2000), Neweigy et al. (2000) and
Shokr (2000).

c. Effect of interaction:

According to the effect of the interaction between organic
manure treatments (FYM, Ch.M. and Sh.D. at recommended
rates), recommended dose of NPK fertilizer and the inoculation
with  bio-fertilizers (Azospirillum, Azotobacter, Bacillus and
mixed Azospirillum + Azotobacter + Bacillus) on mineral
constituents of pea seeds expressed as total nitrogen,
phosphorus, potassium, calcium and sodium, it is obvious from
such data in Table (14) that total N, P, K and Na concentrations
in  pea seeds were significantly affected with different
treatments during both growing seasons of this experiment. On
other hand, Ca content was significantly affected in the first
season only. The highest values of nitrogen content were

_—_%
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associated with mineral NPK fertilization combined with
chicken manure at rate of 10 m’ per feddan followed with
mixed bio-fertilizers in case of chicken manure in both seasons.
Concerning the phosphorus and sodium contents in pea seeds,
data showed that the application of NPK or bio-fertilizers
combined with farm yard manure accomplished the highest
values of phosphorus and the lowest sodium content in both
growing seasons.

In this concern, the highest amounts of both potassium and
calcium concentration in pea seeds were obtained from the
application of mineral NPK fertilization within farm yard
manure. These results may be due to that the supplying with
mineral NPK or bio-fertilizers may cause supply more amount
of nitrogen, phosphorus and potassium in soil solution directly
with NPK fertilization or indirectly by bio-fertilizers with
fixing atmospheric nitrogen and mineralizing soil phosphorus
as  well as producing high amounts of organic acids which
decrease soil pH and available potassium, calcium and micro-

nutrients in soil solution.

These results are in agreement with those reported by
Hassan ef al. (1993), El-Sheikh and El-Zidany (1997), El-
Sayed (2000), Ismail (2002), Ahmed ef al. (2003) and El-
Shimi (2004).
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4.2. Second experiment:

Effect of different sources of organic manures and their
combinations on growth and yield of pea plants under
saline conditions.

4.2.1. Vegetative growth characteristics:

Data presented in Table (15) show the effect of 40 m® farm
yard manure (FYM), 30 m’ sheep dung (Sh.D), 10 m" chicken
manure (Ch.M), 20 m’ FYM plus 5 m’ Ch.M, 20 m* FYM plus
15 m’ Sh.D,, 5 m’ Ch.M plus 15 m> Sh.D and 20 m* FYM plus
5 m ChM plus 15 m’ Sh.D / fed. in comparison with
recommended dose of NPK (control) on the morphological
characteristics, ie., plant length, number of branches and
leaves per plant and average of leaf area, as well as fresh and
dry weight of per pea plant foliage.

Such results showed that the highest significant increases
of the studied parameters were achieved from using 20 m’
FYM plus 5 m® Ch.M plus 15 m’ Sh.D / fed. treatment except,
leaf area character which increased according to using Ch.M at
rate of 10 m’ / fed. treatment in the first and second seasons.
These results may be due to the abundance of organic matter
which decrease the saline harmful effect and its content of the
soil microorganisms which help to slow release of mineral
nutrition plants need especially microelements which play
important role in plant metabolism.

These results are in agreement with those obtained by
Waksman (1952) and El-Hadidy, Tomader et al. (1976) on

ﬁ_—_——
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cowpea as well as Abed ef al. (1987 a), Farrag (1996) and
Arisha and Abd El-Bary (2000) on peas, they found that the
application of organic manure was significantly increased the
morphological characteristics of plant foliage.

4.2.2. Chemical constituents of plant foliage
4.2.2.1. Photosynthetic pigments:-

Data showing chlorophyll a, chlorophyll b, total
chlorophyll and carotenoides pigments of pea foliage plants as
affected with FYM, ShD and Ch.M either single or 1n
combination forms as well as recommended dose of NPK
fertilizers are schedule in Table (16).

Such data indicated that the combination of the three used
different sources of organic manure significantly increased a, b
and total chlorophyll pigments followed with the application of
farm yard manure at half rate plus chicken manure at half rate
too or plus sheep dung at half rate. However, the lowest
significant values of carotenoides achieved with the same
treatments compared with the other treatments. The results
were true in both growing experimental seasons. These results
may be due to the organic manure role in mineral amelioration
status especially magnesium, sulfur and micro-nutrients which
are not found in mineral fertilizers and plants need to
constructing the organic composition. The obtained results are
in agreement with those indicated by El-Mansi et al. (1999),
Ali (2000) and El-Shimi (2004) where they found that

_—%—-
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chlorophyll a, b and total (atb) in leaf tissues were
significantly increased with the addition of organic manure at
different rates.

4.2.2.2. Endogenous hormones:

Data of gibberellins, indole acetic acid and cytokinins as
affected by organic manures as well as recommended dose of
NPK (control) were scheduled in Table (17).

Such data indicated that there were significant differences
affirmed among treatments. The highest values for gibberellins,
indole acetic acid and cytokinins were found in plants treated
with the mixture of the three tested different sources of organic
manure as farm yard manure at rate of 20 m’ / fed + sheep
dung at rate of 15 m’ / fed and 5 m’ / fed of chicken manure,
followed with FYM at rate of 20 m®/ fed plus 15m’ / fed of
Sh.D for gibberellins and indole acetic acid or FYM at rate of
20 m* / fed plus 5m’ / fed of Ch.M for cytokinins.

Obtained results are the same during the two seasons of
study. Such increase in IAA may be due to the organic manure
which may be have some organic constituents such as
tryptophan which synthesize by the pyruvate decarboxylase
pathway in some soil micro-organisms to auxin in agricultural
medium (Hegazi ef al., 1993). In addition, obtained results are
in agreement with those reported by EI-Ghadban et al. (2003).

_—_—— ——— e  ——————
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4.2.2.3. Foliage mineral content:

Data presented in Table (18) show the effect of
recommended dose of NPK fertilizer, farm yard manure, sheep
dung and chicken manure as well as organic manures as
mixture at half of the tested rates for each on mineral contents
of pea plant foliage expressed as nitrogen, phosphorus,
potassium, calcium and sodium.

Statistical analysis indicated that such treatments
significantly affected all assayed macro-element contents. The
highest values of nitrogen, phosphorus and calcium and the
lowest values of sodium content were attributed to the
application of the combination of the three used organic
manure sources followed with the treatment of half farm yard
manure plus half chicken manure for nitrogen, half farm yard
manure plus half sheep dung for phosphorus and calcium
contents and individual farm yard manure for sodium. On the
other hand, the highest potassium concentration in pea foliage
was achieved from using mineral fertilization followed with
application of the combination of the three used different
sources of organic manure. These results are true in both
growing seasons of the experiment. Such increments in N, P
and Ca due to the application of organic manures compared to
the recommended dose of NPK may be attributed to the
organic manure contents of total nitrogen and phosphorus, in
all cases, more than those applied through mineral fertilization
(Tables D and E) especially in combined treatments which may
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justify increasing nitrogen and phosphorus concentration in
plant tissue. Furthermore, during the decomposition of organic
manures, more amounts of organic acids are produced in turn
decreasing soil solution pH (Waksman, 1952 ; Bear, 1955)
and some nutrients affected with salinity become more
available like calcium which increased according to application
of mixed organic manure. The decreasing sodium
concentration may be warrant to same cause.

The obtained results are in agreement with those reported by
Araujo et al. (1982), Arisha and Abd El-Bary (2000), El-
Bassiony (2003) and El-Shimi (2004).

4.2.3. Yield and its component of peas:-

Data in Table (19) reflect the effect of soil amendments,
i.e., farm yard manure, sheep dung and chicken manure, as
well as their combinations at half amount of used rates in
addition to the recommended dose of NPK fertilization on
green pod yield and its components expressed as number and
weight of pods per plant, average of pod weight and total green
pod yield per fed. Obtained results indicate that all individual
and combinations of organic manure treatments significantly
increased total green pod yield and its components compared
with the recommended dose of NPK fertilizers. Such
increasing in total green pod yield and its components are
connected with the increasing in plant growth and its content of
organic components and macro-nutrients as shown in Tables
(15 and 18 respectively), may increase the productivity of the
same plant under the same treatments.

e e ————
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Wherever, the highest values of number and weight of pods
per plant and the total yield per fed. were achieved from the
application of the combination of half amount of farm yard
manure plus half amount of sheep dung plus half amount of
chicken manure in two respectively growing seasons.

With respect to the effect of organic manure on the yield
and its components of peas, obtained results are in agreement
with those indicated by Farrag, et al (1993), Jasrotia and
Sharma (1999), Arisha and Abd El- Bary (2000) and Ahmed
et al. (2003) on pea as well as Guu et al. (1995), Tamayo and
Munoz (1996), El-Sheikh and El-Zidany (1997), Guu et al.
(1997), Singer et al. (1998), Hanna and El-Gizy (1999),
Gaber (2000), Santos et al. (2001) and El-Shimi (2004) on
common bean (Phaseolus vulgaris). |

4.2.4. Physical characteristics of green pods:-

The physical characteristic of the produced green pod
expressed as average pod length, pod diameter, number of
seeds per pod, 100-seeds weight and netting percentage as
affected with recommended dose of NPK fertilizer, farm yard
manure, sheep dung and chicken manure as a single form and
or half amount of such studied organic manures as a mixture
are tabulated in Table (20).

Data showed that application of the individual or combined
organic manure treatments significantly increased all studied
parameters of green pods compared with NPK treatment. In
this respect, the application of FYM at rate of 20 m Yfed +

= e
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Sh.D at rate of 15 m’/fed + Ch.M at rate 5 m’/fed treatment
accomplished the superiority values in all studied pod
parameters.

Such increments due to the effect of organic manures on
physical characteristic of pea green pods were due to the
enhancing effect of biological process on vegetative growth
(Table 15) and increasing the accumulation of macro-nutrients
as well as decreasing salt harmful effect on plant foliage (Table
18) which in turn translocated to the fruits.

The results regarding the effect of organic manures on physical
characteristics of pea green pod are in agreement with those of
Farrag (1996), Jasrotia and Sharma (1999) and Arisha and
Abd El- Bary (2000) on peas as well as Guu et al. (1995),
Tamayo and Munoz (1996), Guu et al, (1997) , Singer et al.
(1998) and at last with those El-Shimi (2004) on Phaseolus
vulgaris. In addition, EI-Sheikh and El-Zidany (1997),
Hanna and El-Gizy (1999), Gaber (2000) and Singer ef al.
(2001) on bean plants.

4.2.5. Nutritional value of green pea seeds:
4.2.5.1. Organic chemical constituents:

Data in Table (21) represent the organic chemical
constituents of dried green pea seeds expressed as crude
protein, total carbohydrates and fiber percentage as affected by
the application of recommended dose of mineral fertilizer and
organic manures treatments either as individual or in

—_————
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combination form. The results indicate that significant
differences in crude protein, total carbohydrates and fiber
percentage in seeds were achieved from application of the
organic manure treatments compared with using the
recommended dose of mineral fertilizer. In this respect, using
organic fertilizers as a mixture at rate of 20 m*> FYM + 15 m’
Sh.D + 5m’ Ch.M/ fed. followed by treatment contains 20 m*
FYM + 5 m’ ChM reflected the highest values of total crude
protein during both seasons of study. On the other hand, using
mineral fertilizers at the recommended dose exhibited the
highest values of total carbohydrates and fiber percentage. The
results were in the same trend in the two experimental seasons,

Similar results were reported by El-Gizy (1990) on
common bean, Singh et al. (1992) on pea, El-Sheikh and El-
Zidany (1997) on faba bean, Jasrotia and Sharma (1999),
Singer et al. (2001) and EI-Shimi (2004) on snap bean.

4.2.5.2. Mineral chemical constituents:

Data presented in Table (22) show the effect of
recommended dose of NPK fertilizer, farm yard manure, sheep
dung and chicken manure on mineral content of dried green
pea seeds expressed as total nitrogen, phosphorus, potassium,
calcium and sodium. The results indicated that the combination
of organic manure, i.e., FYM + Sh.D + Ch.M treatment at half
of tested rate for each significantly increased the concentration
of total nitrogen, phosphorus and calcium content. However, it
decreased sodium content in dried green pea seeds. Meanwhile,
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the concentration of potassium in seeds significantly increased
with the application of NPK fertilizer. These results agree with
those obtained by Arisha and Abd El- -Bary (2000), Ahmed et
al. (2003) on peas, Araujo et al. (1982), Soliman er al (1991),
El-Bassiony (2003) and E1-Shimi (2004) on common bean.
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