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ABSTRACT

Two field experiments were conducted in sandy soil at the Experimental farm, El-Kassasein
Research Station, Ismailia Governorate, during the two successive summer seasons of 2009 and 2010,
to study the effect of different organic fertilizer sources; i.e., farmyard, compost and rabbit manure and
bio. nitrogen fertilizers (Rhizobium, Nitrobein and their mixture) and their interactions on growth,
green pod yield and it’s components as well as pods physical and chemical quality of snap bean
(Phaseolus vulgaris L) cv. Paulista. Obtained results indicated that using rabbit manure at a level of
20m*/fad., followed by compost at 30m*/fad., reflected high values of all studied measured
morphological plant traits as well as fresh and dry weight of shoots and leaves per plant. Also, the
same treatments exhibited high total green pods yield and it's components (number and weight of
pods/plant and total yield/fad.), physical pods quality and pods chemical constituents. The
combination of using rabbit manure at 20m’/fad. and pre- sowing seed inoculation with the mixture of
tested bio-fertilizers was superior in enhancing all measured vegetative growth parameters, green pods
yield and it’s components as well as physical and chemical pods quality compared with using each of
them solely and the control.
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INTRODCTION

Snap bean (Phaseolus vulgaris L.) is one of
the most important legume vegetable crops
grown in Egypt for local consumption and
exportation. Also it is considered as a main
source of protein, carbohydrates and other
nutrients in human diets. It is well known that
sandy soil had unfavorable physical, chemical
and biological conditions which affect adversely
on plant growth and productivity.

Thus, addition of organic manures to sandy
soil is very important to increase soil fertility,
provide energy for micro organisms activity,
increasing water holding capacity (Hsieh and
Hsu, 1993). Organic manure also, contains many
species of living organisms which release many
phytohormones such as GA, IAA and CYT
which had an stimulation effect on plant growth
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(Reynders and Vlassak. 1982). In this respect,
many investigators reported positive and
increasing effect for the application of different
organic manure sources on vegetative growth,
pods yield and it’s components as weil as yield
quality for different legume crops El-Gizy
(1994) on pea, Hanna and El-Gizy (1999) on
bean, Santos et al. (2004) on snap bean, Soubeih
(2005) on pea, Abd El-Hady (2009) on cow pea
as well as Nour and Anwar (2009) on pea.

Inoculation of legume seeds pre-sowing with
associative nitrogen fixing bacteria led to
improvement of plant growth and chemical
composition of plant foliage as well as produced
yield and it’s quality (Rizk and Shafeek, 2000).

Moreover, many researchers reported that,
using bio-nitrogen fertilizers in addition to
organic fertilizer led to important activation of
vegetative growth and productivity of vegetable
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crops (Ali ef al., 2001; Ahmed ef al., 2002; El-
Bassiony, 2002; Solaiman and Rabbani, 2006 ;
Susheela et al., 2007; Gharib et al., 2009; El-
Desuki et al., 2010).

Therefore, this experiment was conducted to
study the effect of organic manure sources and
inoculation bean seeds pre sowing with nitrogen
fixing bio-fertilizers on vegetative growth,
chemical constituents of plant foliage,
productivity and pod quality of snap bean grown
under sandy soil condition.

MATERIALS AND METHODS

The present work was carried out during two
successive summer seasons of 2009 and 2010 at
the Experimental Farm, El Kassasein Research
Station, Ismailia Governorate, to study the effect
of two sources of biofertilizers; i.e., Rhizobium
and Nitrobein as well as the combination
between Rhizobium and Nitrobein in addition
to the control, and three different sources of
organic manure (farmyard manure, compost
manure and rabbit manure) and the interactions
between bio and organic fertilizers on growth,
yield and chemical constituents of snap bean
plants (Phaseolus vulgaris 1L.) cv. Paulista
grown under sandy soil conditions. The physical
and chemical properties of the experimental soil
are given in Tablel.

This experiment included 12 treatments,
which were the combinations between four
biofertilizer treatments and three different
sources of organic manure. Treatments were
arranged in a split plot design with three
replicates, organic manure sources treatments
were assigned at random in the main plots, while
sub-plots were devoted to biofertilizer
treatments.

The chemical analyses of used organic
manures were shown in Table 2. Also, nitrogen
amount in each of one m’ of different organic
manure was shown in Table 3.

Seeds of snap bean cv. Paulista were
obtained from Horticulture Research Institute,
Agricultural Research Center, Egypt and sown
on March 14" and 15® in 2009 and 2010,
seasons respectwely The area of experimental
plot was 9m’ (5 rows x 0.6m width x 3m
length). Seeds were sown in hills 15 cm apart on
one side of the ridge and two seeds per hill

Organic manure treatments were applied at soil
preparation in the middle of row and covered
with 10cm soil. All treatments received 50% of
recommended nitrogen fertilization level; i.e.,
120 kg/ fad. Ammonium nitrate (33.5%N) was
added in two equal applications at soil
preparation and the second at 20 days after
sowing. The normal cultural practices were
followed according to Ministry of Agriculture
recommendations for snap bean.

Biofertilizers were mixed with wet seeds by
adding Arabic gum solution before sowing and the
treated seeds were, directly, sown in the same day.
The wused Dbiofertilizers were Rhizobium
(Rhizobium phaseoli) as nitrogen fixing bacteria
and Nitrobein (contains Azotobacter sp. and
Azospirillum  lipoferum) as nitrogen fixing
bacteria. The source of Rhizobium and Nitrobein
was the General Organization for Agriculture
Equalization Foundation (GOAEF), Ministry of
Agriculture, Egypt.

The treatments carried out in this study were as
follows:

Main plots (organic manure sources)

1. Farmyard manure at 30 m’/fad. (81.6 kg

nitrogen),

2. Compost manure at 30 m’/fad. (81.9 kg
nitrogen), and
3. Rabbit manure at 20 m*/fad. (80.2 kg nitrogen)

Sub-plots (soil application)
1. Control (untreated) ,

2. Rhizobium (Rhizobium phaseoli) at rate of
lkg/fad.,

3. Nitrobein (Azotobacter sp., Azospmllum
lipoferum) at rate of 1kg/fad., and

4, Combination between Rhizobium and
Nitrobein.

Data Recorded
Growth parameters

A random sample of three plants was taken
from every plot at 60 days after sowing in both
seasons of study for measuring the growth
characters of snap bean plants expressed as:
plant height (cm), number of both leaves and
branches/ plant, total dry weight (leaves +
branches) / plant (g), then samples were dried in
an electric oven at 70°C till constant weight.
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Table 1. The physical and chemical properties of the tested soil during 2009 and 2010 seasons

Physical properties 2009 2010 Chemical properties 2009 2010
Sand (%) 96.5 95.6 Organic matter (%) 0.03 0.08
Silt (%) 1.7 1.6 Available K (ppm) 52 64
Clay (%) 1.8 2.8 Available P (ppm) 55 6.2
FC (%) 6.5 6.8  Available N (ppm) 54 6.9
WP (%) 24 2.5  Calcium carbonate (%) 0.18 026
Available water 4.1 43 pH g1 8.1

Water holding capacity (%) 138 145

FC: Field capacity WP: Wilting poimnt

Table 2.Chemical analysis of used organic manures during 2009 and 2010 seasons

Type of Kind of manure

analysis FYM Compost Rabbit

Season 1! 2™ 1% 2" 17 2"?

O;M.% 30.22 33.28 27.45 28.32 50.88 52.8
N% 0.56 0.63 0.93 1.03 1.59 1.65
P% 0.31 0.36 0.45 0.52 0.43 0.51
K% - 0.93 0.96 1.08 1.21 - 1.26 1.29

Table 3. Nitrogen amount in different organic manures (Kg/m")

Kind of manure 2009 2010
im®FYM = (486kg) 2.72 3.06
1m® Compost = (380kg) 2.73 2.91
1m’ Rabbit = (243kg) 3.86 4.01
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Yield and it’s components

The total pod yield was determined from
collecting all harvesting green pods during the
harvesting season and the total pod. yield was
recorded as ton/fad., average number of
pods/plant, average weight of green pods/plant
was calculated by number of pods by number of
plant per plot, average pod weight and dry
matter of pods (%).

Pod chemical constituents

Dried pods were finely ground and digested
with sulfuric acid and percholoric acid (3:1).
Nitrogen, phosophorus and potassium (%) were
determined according to the method described
by Kock and Mc-Meekin (1924), Murphy and
Riley (1962) and Brown and Lilliland (1946},
respectively.

Total crude protein

The previously determined nitrogen of dry
pods was used for calculating total crude protein
by multiplying N values by 6.25 (A.O.AC,,
1980).

Statistical Analysis

The collected data were subjected to
statistical analysis of variance using the normal
(F) test and the means separation were compared
by using Least Significant Difference (L.S.D.) at
5% level according to Snedecor and Cochran
(1980).

RESULTS AND DISCUSSION

Vegetative Growth Characters
Effect of organic manures

Data recorded in Table 4 show clearly the
effect of organic manure sources; i.e., farmyard,
compost and rabbit manure on snap bean plant
height, number of leaves and branches per plant
as well as dry weight of branches, and leaves
during both seasons of study.

Such data in Table 4 revealed that,
application of rabbit manure at rate of 20m’/fad.
increased significantly all the forementioned
vegetative growth traits compared with the
application of 30m’/fad., either from farmyard
manure or compost. Obtained results are true
during both seasons of study. In addition, using

compost at 30m’/fad. ranked the second in all
growth measurements followed by using
farmyard manure .

Such increments in morphological growth
aspects due to using rabbit manure may be
attributed to the highest nitrogen and mineral
elements content compared to farmyard manure
and compost. Also, such increments may be due
to the rapid decompose of rabbit manure and
release of nutrient elements available for plant
absorption and in true effects, positively a plant
growth rate.

Obtained results are coincided with those
reported by El-Gizy (1994) on pea, Hanna and
El-Gizy (1999) on bean, Santos ef al. (2004) on
snap bean, Soubeih (2005) on pea, Abd El-Hady
(2009) on cow pea and Nour and Anwar (2009)
on pea.

Effect of bio-fertilizers

Concerning the effect of bio-fertilizers
(Rhizobium, Nitrobein and their mixture), data
in Table 4 indicated that pre-sowing inoculation
of seeds with Rhizobium, Nitrobein or their
mixture increased significantly all vegetative
growth parameters except the number of
branches per plant which was not significantly
affected compared to the control treatment
during both seasons of growth. Moreover, using
the mixture of Rhizobium and Nitrobein,
reflected the highest increment in all studied
growth aspects compared with using each of
them alone in seed inoculation.

Mean while, inoculation of seeds pre-sowing
with Nitrobein was more effective on
stimulating plant growth (plant height, number
of leaves and branches/plant as well as dry
weight of different plant parts) compared with
Rhizobium inoculation treatment.

In this connection, the stimulating effect of
bio-fertilizers may be due to it’s ability for
fixing nitrogen element from atmosphere which
is the main nutrient element for vegetative plant
growth.

Obtained results are similar to those reported
by Ali et al. (2001); Ahmed et al. (2002); El-
Bassiony (2002); Solaiman and Rabbani (2006),
Susheela et al. (2007); Gharib et al. (2009) and
El-Desuki et al. (2010).



Zagazig J. Agric. Res., Vol. 39 No. (6) 2012°

1097

Table 4. Effect of organic manure sources and bio fertilizers on growth characters of snap bean

during 2009 and 2010 seasons
Growth characters
Season 2009 Season 2010

Treatments  Ppiant Branche Leav dry Branche Plant Branche Leav  Leav  Branche
height NoJ/ Nol‘“’_l plant weight (g) Y Weight beight  No/  No/  dry dry

{(cm) plant j} {cm) plant plant wagg' t (g) weight (g)
F.Y. manure 4225 341 29 642 3.88 3733 316 20.58 6.06 331
Compost 4533 408 25.16 7.78 5.26 38.16 342 2233 631 4.07
Rabbit manure 47.7%  4.67 27.00 8.26 544 4225 375 24.83 6.50 444
L.SD at 5% 240 0.76 0.64 0.40 0.50 122 0.19 0.57 0.31 0.21
Control 4289 411 21.89 594 3.68 3500 300 20.78 438 296
Rhizobium 4444 400 23.67 6.88 445 3778 367 21.89 536 346
Nitrobein 4533 411 2633 8.03 4.94 4078 345 2322 717 3.98
Mix 4778 400 2822 9.09 639 4345 366 2445 3.26 538
L.SD at 5% 1.97 N.S. 1.33 0.34 0.36 1.32 N.S. 147 0.46 0.31

Mix: (Rhizobium+ Nitrobein)

Effect of the interactions

As for the effect of the interactions among
the used organic manures and bio-fertilizers,
data in Table 5 show that irrespective of the dry
weight of branches and leaves per plant which
were significantly affected due to the interaction
treatment, all the studied growth aspects were
not significantly affected during both seasons of
study.

In this regard, application of rabbit manure at
20m’/fad. during soil preparation and pre-
sowing seed inoculation with the mixture of
tested bio-fertilizers exhibited high growth
values compared with other interaction
treatments during the two seasons.

Total Green Pod Yield and it’s Components
Effect of organic manures

Data presented in Table 6 show the effect of
organic manures and bio-fertilizers on total
green pod yield and it’s components expressed
as number and weight of pods per plant, average
pod length and weight as well as total produced
yield per faddan. Such data revealed that there
were significant differences in total green pod
vield and it’s components among the tested
organic fertilizers during both seasons of study.

N.S.: Not significant

In this connection, application of 20m’/fad.
rabbit manure as soil amendment before sowing
during soil preparation increased positively and
significantly the total produced yield and it’s
components compared with using compost or
farmyard manure at 30m’/fad. from each of
them.

Obtained results were connected with the
increments in all vegetative growth parameters
(Table 4) and also may be due to the more and
fast decomposition of rabbit manure and realize
of macro- and micro- nutrients which available
to be uptake by growing plants which in turn
affect it’s growth compared to compost and
farmyard manure, In this respect, similar
findings were reported by El-Gizy (1994) on
pea, Hanna and El-Gizy (1999) on bean, Santos
et al, (2004) on snap bean, Soubeih (2005) on
pea, Abd Fl-Hady (2009) on cow pea and Nour
and Anwar (2009) on pea.

Effect of bio-fertilizers

With regard to the effect of bio-fertilizers. It
is obvious from the data in Table 6 that the total
yield and it’s components; i.e., number and
weight of green pods per plant, average pod
weight and length as well as total produced yield
per faddan were significantly increased as a result
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Table 5. Effect of organic manure sources and bio fertilizers interactions on growth characters'
of snap bean during 2009 and 2010 seasons

Growth characters
Season 2009 Season 2010

Treatments Plant Branche Leaf o™ Branché o Branche Leaf Leaf Branche

height No/ NoJ w‘g’ght i height Nos  Nos w:ight w:gm
{(cm) plant plant {(cm) plant plant

2 ®
Control 4000 333 1967 464 316 3333 300 1833 404 270

FY. manure Rhizobium 4233 333 2133 576 371 3533 333 1967 49 297
Nitrobein 4233 367 2400 713 379 3967 300 2133 681 334

Mix 4433 333 2667 814 487 4100 333 2300 845 425

Control 4367 433 2233 651 371 3433 300 2033 453 266

Compost Rhizobium 44.67 400 2400 738 48 3633 367 2167 531 356

Nitrobein 4600 400 2633 804 545 3933 367 2367 738 427

Mix 4700 400 2800 9.8 708 4267 333 2367 802 580

Control 4500 467 2367 666 416 3733 300 2367 457 351

Rabbit Rbizobium 4633 467 2567 751 481 4167 400 2433 580 384

manure Nitrobein 47.67 467 2867 891 558 4333 367 2467 731 434

Mix 5200 467 3000 996 723 4667 433 2667 831 6.09
L.S.D at 5% NS. NS. NS 060 062 NS. NS. NS 080 0.55
Mix: (Rhizobium+ Nitrobein) N.S.: Not significant

Table 6. Effect of organic manure sources and bio fertilizers on yield and it’s components of
snap bean during 2009 and 2010 seasons

Yield and its components
Season 2009 Season 2010
Ave,
Treatments
Pod Pod pod  Plant Total Pods Pod Ave.pod  Plant Total

No/ length P04 yild  No/ length : vield
plant  (cm) “"g‘t Vi@ (orfad) plant  (cm) TeER® Y@ o)

F.Y. manure 2641 1577 342 9103 409 2417 1485 343 83.22 3745
. Compost 2841 1485 361 10288 4630 2516 1477 an 93.58 4211
Rabbit manure 3083 1580 405 12541 35643 2716 1577 395  108.10  4.865
LS.D at5% 1.76 044 026 1144 0515 1.25 0.56 0.30 6.82 0.307

Control 2466 1533 351 8709 3919 2189 1457 347 75.75 3.409
Rhizobinm 2711 1550 354 9670 4351 2367 1530 3.59 8551 3.848
Nitrobein 3056 1510 3.64 11152 5018 2733 1520 377 10294 4632
Mix 3180 1597 408 13045 5871 2901 1547 3.97 11568 5206

LSD at 5% 1.91 042 032 1212 0545 1.81 0.46 030 © 825 0.371

Mix: (Rhizobium+ Nitrobein)
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of pre-sowing seed treatments with tested bio-
fertilizers (Rhizobium, Nitrcbein and their
mixture) compared with the control (without
inoculation). Obtained results are true during
both seasons of study.

In this respect, pre-sowing seed inoculation
with the mixture of Rhizobium and Nitrobein
reflected high values of total green pod yield
and it’s components compared with using of
Rhizobium and Nitrobein each of them solely
during both seasons of study. In addition, pre-
sowing seed inoculation with Nitrobein
exhibited higher total yield and satiated in the
second order after the using of tested bio-
fertilizers mixture compared with using
Rhizobium and the control treatment,

Such increments in total yield and it’s
components as a result of using Nitrobein and
it’s mixture with Rhizobium may be due to it’s
enhancing effect on vegetative growth of plant
(Table 4), and in turn increased the total
produced yield and it’s components. Such
stimulating effect of bio-fertilizer on total green
pod yield and it’s components are similar to
those reported by Ali et al. (2001); Ahmed et al.
(2002); El-Bassiony (2002); Solaiman and
Rabbani (2006); Susheela et al. (2007); Gharib
et al. (2009) and El-Desuki et al. (2010).

Effect of the interactions

Data in Table 7 indicated that pre-sowing
seed inoculation with mixture of Rhizobium and
Nitrobein combined with the application of
20m*/fad. of rabbit manure during soil
preparation  increased insignificantly  all
measured yield parameters compared with other
interaction treatments during the two seasons of
growth. However, such increases reached the
level of significance in case of average pod
length only during the two seasons of study.

Chemical Compeosition of Pods
Effect of organic manures

As for the effect of organic manures, data in
Table 8 show clearly that there were significant
differences among the different sources of
organic manure in all assayed macro-elements
and crud protein percentage during the two
seasons of growth. In this connection, the highest
value of each of total nitrogen, potassium and

total crud protein percentage was recorded as a
result of using 20m’/fad., rabbit manure, while,
the highest value of phosphorus percentage was
obtained as a result of using 30m’ compost/fad.
The increment in nitrogen, potassium and crud
protein percentage in case of rabbit manure may
be due to it’s high content of nitrogen and other
elements which become quickly available to
plant uptake and consequently migrate to
storage organs (pods).

Obtained results were similar to those
reported by El-Gizy (1994) on pea, Hanna and
El-Gizy {1999) on bean, Santos et al. (2004) on
snap bean, Soubeih (2005) on pea, Abd El-Hady
(2009} on cow pea and Nour and Anwar (2009)
on pea.

Effect of bio-fertilizers

Data in Table 8 indicated that pre-sowing
seed inoculation with Rhizobium, Nitrobein and
their mixture increased significantly all the
assayed macro-elements (NPK) and the crud
protein percentage compared to the control
treatment. Obtained results were true during
both seasons of study.

In addition, high nitrogen and phosphorus
percentages were recorded as a result of pre-
sowing seed inoculation with Nitrobein either
solely or mixed with Rhizobium without
significant differences. While, high potassium
percentage during both seasons and crud protein
during the second season were noticed due to
using the mixture of bio-fertilizers. However,
using Nitrobein alone in inoculation, reflected
high protein percentage during the first season.
Similar results were reported by Ali er al.
(2001); Ahmed ez al. (2002); El-Bassiony
(2002); Solaiman and Rabbani (2006); Susheela
et al. (2007); Gharib et al. (2009) and El-Desuki
et al. (2010).

Effect of the interactions

As for the effect of the interactions, data in
Table 9 indicated that, total nitrogen,
phosphorus, potassium and crud protein
percentage were significantly affected due to the
interaction treatments among the organic
manure sources and bio-fertilizers. In this
regard, high value for each of all determined
chemical attributes were recorded in case of the
combination between using
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Table 7. Effect of organic manure sources and bio fertilizers interactions on yield and 1t’
components of snap bean during 2009 and 2010 seasons

Yield and it’s components
Season 2009 Season 2010
Treatments Pod A Pant °Bl  pg  pod A

gring e Y X e

(cm) (@ ® fad,) plant (cm)
Control 2233 153 312 6973 3138 2033 136 322 6466 2910
Y. | Rhizobium 2533 160 303 7666 3450 2300 155 330 7601 3420
Nitrobein 2867 156 365 10436 4696 2567 153 350 8908  4.009
Mix 2933 162 387 11337 5102 2767 150 372 10315 4642

Contrel 2433 154 357 8708 3919 2233 149 357 7947 3576
Compost Rhizoblum 2667 147 368 9802 4412 2267 147 358 8LI2 3650
Nitrobein 3033 143 327 9936 4471 2733 144 376 10266 4.620
Mix 3233 150 392 12706 5718 2833 151 394 11109 4999
Control 2733 153 384 10445 4700 2300 152 361 8313 3741
Rabbit Rhizobium 2933 158 392 11541 5193 2533 157 390 9939 4473
manure Nigobein 3267 154 400 13084 5888 2900 159 404 11707 5268

Mix 3400 167 444 15093 6792 3100 163 424 13281 5977
L.SD at 5% NS. 072 NS NS NS NS 08 NS NS N.S.
Mix : (Rhizobium+ Nitrobein) N.S.: Not significant

Table 8. Effect of organic manure sources and bio fertilizers on chemical constituents of snap
bean during 2009 and 2010 seasons

Chemical constituents (%)
Treatments Seasons 2009 Seasons 2010 _
N P K Protein N P K Protein
F.Y. manure 275 045 369 17.20 2.69 044 3.65 16.87
Compost 282 048 3N 17.67 275 047 3.70 17.23
Rabbit manure 292 047 4.03 18.25 283 046 3.80 17.72
L.S.D at5% 0.05 0.02 0.07 0.04 0.08 0.04 0.03 0.03
Control 2.56 045 3.56 1594 249 043 352 1560
Rhizobium 283 047 3.75 17.69 272 046 375 16.98
Nitrobein 298 048 3.74 18.67 2.89 047 3.66 18.09
Mix 296 048 419 18.53 295 047 395 18.43
LSD at 5% 0.08 001 0.07 006 007 0.03 0.07 0.07

Mix : (Rhizobjunr+ Nitrobein)
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Table 9. Effect of organic manure sources and bio fertilizers interactions on chemical
constituents of snap bean during 2009 and 2010 seasons

Chemical constituents (%)
Treatments Season 2009 Season 2010
N P K Protein N P K  Protein
Control 2.53 0.44 3.45 1566  2.46 0.42 345 15.51
F.Y. manure Rhizobium  2.71 0.47 352 1694 261 0.46 3.58 16.29
Nitrobein 2.93 0.44 364 1837 2.84 0.43 3.70 17.75
Mix 2.85 0.47 414 1784  2.87 0.45 3.89 17.94
Control 2.54 0.47 3.52 1589 249 0.44 3.52 15.60
Compost  Rhizobium  2.82 0.50 3.71 1765 271 0.48 3.77 16.89
Nitrobein 2.99 0.50 364 1871 289 0.50 3.58 18.06
Mix 295 0.47 3.98 1842 293 046 3.95 18.37
Control 2.61 0.43 370 1627 251 0.44 3.58 15.70
Rhizobium  2.95 045 402 1847 284 0.45 38  17.75
Rabbit manure
Nitrobein 3.03 0.49 3.95 1894 295 0.48 3.70 18.46
Mix 3.09.  0.50 445 1933 3.04 0.49 4.02 18.99
L.S.D at 5% 0.15 0.02 0.12 0.10 0.12 0.06 0.12 0.12

Mix: Rhizobium+ Nitrobein

20m’/fad. rabbit manure added during soil
preparation combined with pre-sowing seed
inoculation with the mixture of Rhizobium and
Nitrobein. Such resuits were true during both
seasons of study.
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