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INTRODUCTION

Chickpea (Cicer arietinum, L.) is one of the most
important seed legume in the world .In"Egypt, chickpea is the
third important leguminous crop raised for seed production. Its
seeds not only provide a cheap source of protein, but also a food
of high calorific and nutritive value. Tle seeds are used either
green or dry as human diet, moreover, these seeds are used in
sweets and baby food blend. It is generally known that N,
fixation by Rhizobium is enhanced in host plants. It can grow
successfully in different soil types and it increases soil fertility.

Mostly concentrated in upper Egypt (about 90%).Farmers
of Beheira, Sharkia, Ismailia, Assuit, Sohag and Qena
Governorates used to grew chickpea for seed production, hence it
is considered as a useful cash crop with numerous uses.

The total area of chickpea in Egypt is about 10859 faddan
in 2007/2008 season. The average yield reached 5.85
ardabs/faddan in 2007/2008 season.” It is not easy to increase the
cultivated area of chickpea due to the limitation in the land and
competition with other winter cash crops. However, in the
future, it may be grown as a winter crop in the newly reclaimed
land as a leguminous soil building crop. Therefore, it is of vital
importance to increase the total production by increasing the
yield per unit area. This could be reached through developing

* Agricultural statistics, Economic (2007) winter crop. Affairs sector,
Ministry of Agricultural and land Reclamation, Arab republic of Egypt,
December vol.1pp 54-59 (In Arabic).
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high yielding new varieties and the application of best agronomic
practices. Now, there is a tendency to use high seeding rate than
before.

This tendency is the result of some recent research work
showing that the leguminous protein —rich plant depend
completely on soil fertilizers for providing its high requirements
of nitrogen and phosphorus.

Special attention should be paid to fertilization due to the
contradictory investigation results. The present study aimes to
investigate the effect of biofertilizer and micronutrients on some
varieties of chickpea (Cicer arietinum, L.). To contribute some
information concerning fertilization requirements in addition to
decrease environmental pollution.

Introduction -
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REVIEW OF LITERATURE

Micronutrients are considered ones of the very important
elements which have adistinct influence on most biosynthesis
reactions as well as play an important role not only as a catalyst
but also as co-enzyme for many chemical reactions.

Biofertilizer is a natural organic fertilizer known that
helps to provide all the nutrients required by the plants and help
to increase the content of the soil with natural microorganisms.
Biofertilizers are the most advanced biotechnology necessary to
support developing organic agriculture, sustainable agriculture,
green agriculture and non-pollution agriculture. This Bioorganic
fertilizer can increase the output, improve the quality and it is
responsible for agriculture environment. Today, it has been
widely used with excellent results in all kinds of plants and
several countries.

Kale er al. (1982) studied the effect of seed
boifertilization with a mixed culture of Rhizobium and
Azotobacter on yield of gram (Cicer arietinum,L.).They found
that inoculation resulted in a significant increase in seed yield .

Hernandez and Hill (1983) emphasized that biofertilizer
of chickpea seeds with Rhizobium sp.Strain cc 1192 increased
seed yield by 29 % with significant increase in pod numbers.

Kalyan et al. (1983)found that Rhizobium inoculation of
gram. (Cicer arietinum,L.) significantly increased the growth,
yield and quality but phosphobacterin had no significant
influence of them.

Review of Literature -3-
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Ram er al. (1984) treated 30 g of chickpea seeds with
dithan alone or with dithan followed by Rhizobium or
Rhizobium followed by dithan or left untreated before
sowing.Seed yield was higher after treatment with Rhizobium
followed by dithan in other treatments.

Gangwar and Singh (1986) manganese and zinc
application using single method or more than one method
techniques in lentil was found to increase vegetative growth,
flowering, number of branches/plant, number of pods ,number of
seed, seed yield, straw yield, protein percentage in seeds and
protein yield .

Santos and Estefanel (1986) found that on soybean seeds
coating as a fertilization technique was used beside other
application methods i.e. (soil application or foliar application) as
well, whereas, seed coating with Zn at 0,0 0.1 and 0.2% followed
by foliar spray of Zn SO, at 15+30 and 15+45 days after
emergence resulted in higher number of branches/plant,
pods/plant and seeds/pod and increased 1000-seed wt, grain yield
/plant, harvest index and seed yield/ ha.

Subba-Rao er al. (1986) mentioned that seed
biofertilization with Rhizobium and soil biofertilization with
Glomus fasciculatum increased yield of chickpea var BG 12.

Tellawi er al. (1986) found that biofertilization of
chickpea plants with three different Rhizobium strains resulted in
a significant increase in seed yield .The average increase due to
biofertilization was 110 % over the unbiofertilized control.

Review of Literature -4-
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Kabesh er at. (1987) stated that use of biofertilizer
significantly increase soybean plant growth, in terms of height,
number of leaves and dry weight.

Maurya et al.(1987)studied the effect of chickpea seeds
biofertilization with two Rhizobium strains alone and with two
Azotobacter strains (with and without soil application of 50 kg
P,0;5 /ha.) and pseudomonas strata (P solubilizer) on seed yield
.All treatments increased seed yield from 1.34 to 1.48- 1.9 t/ha.
Biofertilization with Rhizobium strain BGI+Azotobacter strai B
5 + P striata gave the highest yield.

Khune et al. (1989) found that seed biofertilization with
Rhizobium increased average seed yield of chickpea by 29%.

Sharma et al. (1989) showed that (cicer arietinum, L.)
grown inoculated and uninoculated seeds gave seed yields of
1.76 and 1.47 t/h, respectively.

Hussein et al. (1991) studied the effect of biofertilizer
application (as bacterial inoculation) on faba bean and reported
that seed yield was increased by 1.48 tons per hectare (39.8%)
due to biofertilization. Also, straw yield increased by 3.14
tons/hectare (44.9%).

Hegazy et al. (1992) using faba bean observed that
inoculation with Azospirilum and Rhizobia significantly
increased seed index.

Tippannavar et al. ( 1992 ) reported that seed yield of
(Cicer arietinum, cv. A- From the following inoculation (seed or
soil) treatments were: Rhizobium (Rh),1.53 t/h; a Aspergillus
awamori (Aa) 1.53 t; pseudomonas striata (Ps). 1.62 t,Rh+ Aa,
1.44t; Rh+ ps.1.4 t; Aa+ 12.5 kg N and 25 kg P,Os /ha (NP)
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,152t; ps+NP, 1.49 t; compared with 1.50 t with NP and 1.33
from the uninoculated control .Treatment inoculated with P.
striata only had the highest nodule dry weight,number of pods
and pod dry weight.

Yanni ( 1992 ) reported that chickpeas, lentils and Lupins
albus grown in pots where soil inoculated with Rhizobium
meliloti, R.Leguminosarum biovar viceae and Bradyrhizobium
sp.,respectively with or without 30 or 60 ppm N. plants were also
given 3 ppm Mo, 2 p.p.m. CO, 1 ppm B, or no trace elements.
Nodulation, dry weight plant and seed yield were increased by
inoculation. nodulation in chickpeas and L. albus was decreased
but seed yield increased by 60 ppm N compared with 30 ppm N.

Abd-El-Gawad er al. (1993), in Egypt, reported that
chick pea cv.Giza 2 were given 15.5, 31.0 or 46.5 kg P,0s
kg/fad. as calcium superphosphate and foliar application of 25 or
50 ppm Zn as zinc sulfate, Mn as manganese sulfate, Mo as
ammonium molybdate or Fe as iron sulfate. The highest seed
yield of 0.95 t/fad. was obtained with application of 15.5 kg P,0Os
+ 50 p.p.m.Zn or 31 kg P,Os + 25 ppm Zn. Data on yield
components are tabulated [1 faddan =0.42 ha].

Azad et al. (1993), in Indian Punjab, soil application of
12.5 kg ZnSO,/ha gave the highest seed yield of 956 kg/ha
compared with soil application of 6.25 or 25 kg ZnSO,, or foliar
application of Zn. Cu:Zn, Fe:Zn and Mn:Zn ratios in seed and
straw were decreased by Zn application, except that of Fe : Zn in
straw on lentil.

Review of Literature -6-
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El-Awag ef al(1993) reported that phosphobacterin
caused significant increase in soybean seed and straw yields as
compared with the control treatment.

Hegazy et al. (1993), in Egypt, found that seed coating
with Zn at 00.2 % and basal application of zinc sulphate at 10 kg
Zn/ha, resulted in increasing seed yield, straw and biological
vields/plant. Yield attributes (number of branches/plant,
pods/plant, seed/pod, and 1000-seed wt) were also higher than
the control when Zn was applied as a seed coating on seeds at
rate of 0.2% Zn. Maximum harvest index was recorded from
foliar sprays of Zn at 15 and 45 days after emergence and seed
coating with Zn 0.1% .

Kosgey et al. (1993) indicated that on loam soil with 0,
15, 45 or 90 kgN/ha and Rhizobium seed inoculation at 0,1 or 2
times the recommended rate were applied in chickpea.
Maximum dry matter yield which averaged 10.35 t /ha. was not
influenced by either Rhizobium inoculation or N rate .Neither
inoculation or N affected seed yield ,which averaged 2.87 t / ha
with a harvest index of 0-40.

Arf et al.(1994) reported that P. vulgaris cv.carioca seeds
were untreated, pelleted with a commercial trace element
formulation and /or inoculated with Rhizobium leguminosarum
.N fertilizer at 25 kg/ha was applied to the soil either 1/3 at

sowing and 2/3 about 21 days after emergence (DAE) or all at 21.

DAE, or 1-3 foliar applications of 300 litres/ha of 5 % urea were
given .Inoculation and N fertilizer had no significant effects, but
trace elements increased dry matter yield.
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Enania et al. (1994) in a field trial at Udaipur,
Rajasthan in rabi [winter] 1991/92, DM yield/plant of chickpeas
cv.C-235 increased with increasing p (0-50 kg p,0s/ha) and Zn
(0- 7.5 kg Zwha) rate. Plant height and branching were not
significantly affected by fertilizers. P uptake was increased by
increasing P rate and decreased by 7.5 kg Zn/ha, while Zn uptake
increased with increasing Zn rate and with 25 kg p20s/ha.

Gangwar and Singh (1994) showed that in a field
experiment on sandy loam soil (containing 0.72-0.85 ppm)
extractable Zn) at pantnagar, Uttar Pradesh, lentils cv.pant L 406
received Zn through seed coating (as Zn O), or soil or foliar
application as Zn SO4. Seed yields from the three application
methods were in the order seed coating > foliar application >
soil application. The highest seed yield of 2.4 t/ha was obtained
from coating seeds with 0.1 % Zn O. Zn application increased N
uptake in all the treatments, while increase in P uptake was only
noted in treatments where seeds were coated with Zn O, and
foliar spraying with Zn SO, decreased P uptake .

Monib er al (1994) concluded that, faba bean seed
treatment with microbial inoculants i.e. specific Rhizobiam
strains could supply the plants with apart of nitrogen rewired
during different growth stages and increase seed yield and its
components, as well as seed protein content.

Chandra (1995) found that Cicer arietinum cv Pant G-
114 seed were inoculated with Rhizobium or not inoculated
before sowing and given 0-60 kg P,Os or 20 kg Zn SO4 /ha .
Average seed yield was unaffected by inoculation or Zn
treatments.
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Gautam et al. (1995) inoculated 9 Cicer arietinum,
cultivars seeds with Rhizobium or not inoculated and given 0 , or
25 kg N -ha. Seed inoculation +25 kg N gave the highest mean
seed yield of 2.14 t/ha. the high yield cultivars were phule G-5
(2.05 t /ha), IG-5-14 (1.91 t) and JG - 226 (1.90 t).

Islam ez al. (1995) in Bogra Bangladesh, showed that
chickpeas cv.Nabin was given 20 kg N+60 kg P+40kg K +5 kg
Zn + 1 kg B +1 kg Mo/ha (complete fertilizer package,CFP) with
or without an additional 1kg. B/ha,NPKS alone or with 5 t cattle
manure/ha or 7 other treatments .They found CFP + 1 kg B/ha
gave 37 % higher yields than with CFP alone .In the following
year application of 2 kg B + 1 kg Mo/ha gave the optimum C .
arietinum yield which was 514 % higher than that obtained from
2 kg B alone .

Mahmoud (1995) mentioned that inoculated faba bean
seeds with Rhizobia in the progressive plant stages increased
number of nodules and nodule dry weight /plant, that reflect on
yield and its componts, as well as soil fertility.

Roy et al. (1995) showed that Cicer arietinum, cv.Nabin
and local were given 20 kg N/ha and/or inoculation with
Rhizobium strain RCa-220. Nodulation and dry matter yield
were similar in the 2 genotypes, but Rhizobium inoculation
increased nodule number/ plant and gave the highest harvest
index and 1000-seed weight, while total dry matter yield was
highest when inoculation was combined with N application .

Tomar and Raghumanshi (1995) reported that
Rhizobium inoculation and application of 20 kg N/ha, both
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singly and in combination, increased chickpea seed yield and net
returns compared with the control.

Gupta and Namdeo (1996) found that 10 Cicer
arietinum cultivars were inoculated with Rhizobium strin JGRS-
60. Number and dry weight of nodules increased with
inoculation and were highest in cv. BG 244. Seed yield in both
years was highest in cv. BG 244 (1.06 t/ha) followed by cv.
JCCC 43 (1.00 t). Seed protein content increased from 29%
without inoculation to 21.55% with inoculation and it was
highest in cv. ICCC 43 (22.35%) followed by cv. ICCC 42
(22.26%).

Krishnareddy and Ahlawat (1996), in India, in a field
experiment on a sandy loam soil Lens culinaris cv. JL 1 and
Lens 4076 were not inoculated or seed inoculated with
Rhizobium leguminosarum and/or Glomus fasciculatum and were
given 0 or 17.2 kg P/ha as rock phosphate (RP) or 17.2 kg P as
RP or single superphosphate (SSP) + 5 kg Zn as zinc sulfate.
LAl root nodulation, number of pods/plant, seeds number/pod
and seed yield and harvest index were higher in JL 1 whereas
plant height and 1000-seed weight were higher in Lens 4076.
Application of 17.2 kg P as SSP + 5 kg Zn produced the highest
seed yield, but this was not significantly different from the
treatment receiving 17.2 kg P as RP + 5 kg Zn. Seed inoculation
increased seed yields. Seed yield was highest where both the
inoculants were applied together.

Peksen and Gulumser (1996) evaluated the response of
chickpeas cv.ILC 482 to inoculation with Rhizobium
strains,given N fertilizer or untreated .They found that seed
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inoculation had no significant effects on seed yield or seed
protein content when compared with uninoculated controls.

Sattar et al. (1996) tested three treatments: control (no
nitrogen and no inoculation), rhizobial inoculation. and urea at
50 kg N/ ha for chickpea (Cicer arietinum,L.). They indicated
that inoculation increased the effective nodules and nodule mass.
The application of urea had little effect on nodule formation and
most characters .Increases in yield due to inoculation ranged
from 15-30 % in cowpea to 75-200 % in soyabean.

Tomar et al. (1996) in a field trial in India, (Cicer
arietinum, L.) was indicated that with 10 g phosphate-
solubilizing bacteria/ kg or uninoculated, and received 0,20,40 or
60kg P,Os/ha as diammonium phosphate, single superphosphat,
rock phosphate or rock phosphate + pyrite . Results indicated
that inoculation increased mean seed yield from 2.23 to 2.46 t
/ha. Yield was 2.40, 2.93, 3.12 and 3.38 t/ha at the 4 P. rates and
was highest (mean 3.44 t) with P applied as rock phosphate+

pyrite .

Bahr (1997) found that biofertilizer with phosphorus
significantly increased plant height, number of branches and
leaves/plant, seed index ,weight of seeds and pods /plant and
seed and biological yield/fed.of chickpea.

Pawar et al. (1997) found that seeds of Cicer ariteinum,
cv.Pule G-12 were inoculated with 19 different strains of
Rhizobium or not inoculated and sown at 30 X 10 cm spacing.
The non- inoculated plots were given 0 or 30 kg N /ha .Abasal
dose of 40 kg P,Os /ha was applied to all plots. Compared with
non-inoculated controls given no N, seed inoculation increased
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the number of nodules/plant nodule dry weight/ plant and seed
yields .the highest seed yields were obtained with seed
inoculation with Rhizobium strains co-Be-12 (4.06 t/ha) SG-8-87
(4.01 t/ha) and sG-3- 87 (3.84 t /ha) Non-inoculated controls
gave seed yields of 3.52 t /ha with N fertilizer and 3.18 t /ha with
no N.

Sharma and Parmar (1997) evaluated the influence of
various combination of phosphorus solubilizing bacteria (PSB),
farmyard manure(FYM), agricultural grade pyrites (PY), rock
phosphate (PR) and single superphosphate on productivity and
nutrient uptake by rainfed soybean cv.JS 81-1498 and gram
chickpea cv. IG 218 grown in sequence on black clay soils. They
showed that seed yield of gram was not significantly different
between the different treatments.

Yadav and Shrivastava (1997) showed that chickpea
cv.JG-315 were given 0, 20, 40, 60 kg P,Os/ha.with and without
seed inoculation with phosphate solubilizing bacteria (PSB).The
results indicated that seed yield of untreated controls was 1.10
t/ha, while the highest yield was given by 60 kg P,Os /ha+PSB
(2.67 t/ha), followed by 60 kg P205 alone (2.51t).

Abd El-Lateef e al. (1998) in Egypt, mentioned that the
biofertilization increased seed yield of soybean by 20.4 % over
the control treatment.

Bhuiyan er al. (1998) reported that Rhizobium seed
inoculation with 1 kg Mo and 1 kg B/ha increased nodule
number, shoot weight, straw and seed yield compared with the
control in soybean seeds. Seed yield was 107% and 148% higher
than control in two consecutive growth seasons. Economic
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evaluation of the crop suggested that treatment of PKMOB+
Rhizobium is optimum for higher seed yield and
PKB+Rhizobium for higher chickpea gross margin .However
Rhizobium was suitable from an economic point of view in
obtaining marginal rates of return as high as 15567% in1993 and
12400% in 1994.

Braga and Vieira (1998) showed that C.arietinum cv
JAC Marrocos and IAC India-4 were seed inoculated with
bradyrhizobium or not inoculated, and given 0 or 30kg N/ha, 0 or
40 g Mo/ha and 0 or 40 kg micronutrients/ha (Zn, B, Cu Fe, Mn
and Mo). Inoculation gave the greatest yield increase of both
cultivars compared with controls, followed by N fertilizer.
Micronutrients had a height positive effect in IAC Marrocos.

Gupta (1998) showed that the effects of B, Zn, Cu, Fe,
Mn and Mo on chickpea root pathogens (Sclerotium rolfsii
[Corticium rolfsii], Fusarium oxysporum f.sp. ciceris and
Rhizoctonia bataticola [Macrophomina phaseolinal) were
investigated in vitro, and the results are tabulated.

El-Awag (1998) noticed that Rhizobial inoculation
enhanced both numbers nodules and nodule dry weight/plant on
broad bean yield.

Negm et al. (1998) found that, total nitrogen percentage
and uptake of both seed and straw of soybean plant were
significantly increased with Rhizobial inoculation over that
uninoculated plots. Protein content in seeds which expressed by
total nitrogen determination, was significantly increased with
Rhizobium inoculation over that uninoculated plots.
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Reddy and Ahlawat (1998) reported that on a sandy
loam soil low in available N and P, application of 18 kg N + 46
kg P205 + 5.25 kg zn /ha increased growth and yield attributes,
seed and straw yields of chickpea cv. BG 261 .Dual inoculation
gave the highest bacterial count in rhizophere and net return than
other fertilizer treatment .

Rodelas et al. (1998) studied the effect of inoculation
with biofertilizers on faba bean plants and they found that, the
positive effect of Azotobcter and Rhizobia may refer to the
improvement of root development, an increase in the rate of
water and mineral uptake by roots, execration of phytohormones
and vitamins especially the group B as well as biological N2-
fixation.

Abd-EL-Aziz and Anton (1999) found that application
of coating method or micronutrients mixture of (Fet Zn+ Mn+
Mo) on faba bean significantly increased all growth characters

yield, its components and crud protein of seeds. Whereas total

carbohydrates content was decreased.

Abdel-Wahab et al. (1999) reported that biofertilization
of soybean plants with microbien containing phosphate
solubilizer increased seed and straw yields/fed Also, number of
pods/plant, 100-seed weight and seed yield/plant were increased.

El-Hadi and El-Sheikh (1999) in Sudan, inculated clay
loam, chickpea cv.plants with one of three Rhizobium sp. (Cicer
arietinum, L.) strains (TAL 480 'TAL 620 and TAL 1148) or
given 50 kg N/ha. Results indicated the absence of infective
Rhizobium strains for chickpea in the soil- Rhizobium
inoculation or fertilizer application significantly increased total
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nodul number per plant and 100-seed weight. Inoculation with
Rhizobium strain TAL 1148 increased yield by 70-72% .While
50 kg N /ha increased yield 69 — 70 %. The amounts of protein
accumulated (kg/ha) due to Rhizobium inoculation were
comparable to that due to application of 50 kg N /ha.

El-Kalla et al (1999) found that application of
biophosphate fertilizer (phosphorien) resulted in an increase in
number of pods/plant, 100-seed weight, seed yield/plant, plant
height and seed yield/fed. The results indicated that highest P
rate (45 kg P,0Os/fed) and phosphorien increased seed protein
percentage, of faba bean.

El-Karamany and Bahr (1999) studied the response of
two Chickpea cultivars Giza-2 and Giza-531 to microbien
biofertilizer, compost and chemical fertilizer (NPK) under newly
reclaimed sandy soil conditions. They indicated that chickpea
cultivar Giza -531 surpassed Giza-2 in seed yield /plant or
faddan .Organic manure gave the highest seed yield /plant or
faddan and all yield attributes followed by biofertilizaters and
chemical fertilizaters.

Hafiz (1999) in Egypt, showed that of some chickpea
Giza 1 variety exhibited little increases in the yield of seed, straw
and biological per fad. as compared with Giza 88 and Giza 195.

Hussein ef al. (1999) mentioned to the promotive effect
of Rhizobial inoculation on the quantity of nodules in the legume
crops. They reported that treatment increased both number of
nodules and the dry weight of nodules/plant, which had positive
effect on plant growth and soil fertility.
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Jain et al (1999) studied the inoculation of seed
chickpeas CV.JG 315 with Rhizobium and/or phosphorus
solubilizing bacteria (PSB) and given 30,45 or 60 kg P205 /ha
.They found that P application markedly increased nodulation,
pods/plant, seed and stover yield .Seed inoculation with
Rhizobium and PSB increased seed yield by 15% and 10 %
respectively compared with no inoculation. Combined
inoculation of Rhizobium and PSB + 60 kg P205 produced the
highest mean seed yield of 1.63 t /ha and the highest net returns.

Hamissa et al (2000) mentioned that application of
phosphate  solubilizing bacteria (phosphorien) significantly
increased top dry weight/plant and seed yield/fed of faba bean.

Mahmoud and El-Far (2000) found that protein
percentage in seeds was significantly influenced by inoculation
of peanut with bradyrhizobium sp.

Neweigy et al. (2000) revealed that biofertilization by a
mixture of Bacillus megaterium var. phosphaticum and
Rhizobium leguminosarum and 30 kg N/feddan on broad bean
significantly increased the nitrogenase activity and nodulation,
particularly on the 70th day after sowing. Data also showed that
inoculation of seeds and application of 30 kg N/feddan was
better than inoculation of seeds without inorganic N fertilizer
application. [1 faddan=0.42 ha].

Saleh et al. (2000) conducted field trials in old land and
sandy soil on faba bean which was inoculated with Rhizobium as
biofertilizer. They found that in the old land, inoculation of faba
bean with biofertilizer gave significant increase in seed yield. In
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the sandy soil inoculation increased seed yield by 0.067 ton/ha
(13.6%) compared with the check.

Smith er al. (2000) showed that the plants were given
foliar applications of B or B + Mg. B and B + Mg increased
yields of plants not infected with SCN. Yield decreased with
increasing soybean cyst nematode (SCN, Heterdera glycines)
population, but was not affected by B or B +Mg.

Abo-Shetaia and Mokhtar (2001), in Egypt, investigated
20 and 40 ppm of micronutrients (Mo, Zn or Mn). Foliar
spraying with Zn significantly increased the number of pods per
plant, weight of pods per plant and seed index, followed by Mo
and Mn respectively. Mo, Zn or Mn at 20 or 40 ppm increased
seed and straw yields/faddan. The highest value for pod length
was obtained by spraying Mo or Zn at 40 ppm. The effect of the
interaction between phosphorus and micronutrients on number of
pods per plant, number of seeds per pod, pod length, weight of
pods and seeds per plant was not significant. The highest values
for seed and straw yields were obtained by supplying chickpea
plants with 40 kg P,0s/feddan and 20 or 40 ppm Zn.

Meena (2001), in India, studied the response of chickpea
cv. RSG-44 to P fertilizer (0, 20, 40 and 60 P,0Os/ha) and to
Rhizobium and  phosphate-solubilizing  bacteria (PSB)
inoculation, either singly or in combination. Rhizobium+PSB
inoculation significantly increased the number of seeds per pod
and pods per plant as well as the seed and straw yields. The yield
obtained with this treatment was higher with that produced by
Rhizobium inoculation, but was at par with the yield obtained
with PSB inoculation.
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Sawires (2001) in Egypt, reported that foliar spraying
with Zinc caused on chickpea. Significant increase in number of
pods /plant, weight of pods/plant and seed index. Adding, Fe,
Mo, Zn and Mn at the rate of 15 or 30 ppm caused an increase in
seed and straw yields/fed., compared with the untreated
(control).

Yakout ef al. (2001) found that application of biofertilizer
(microbien) to faba bean significantly increased seed yield.

Zeidan et al. (2001) treated faba bean plants (cvs. Giza 2
and Reina Blanka) with biofertilizer (microbien) and organic
fertilizer. The results indicated that number of pods/plant, seed
yield/plant, and seed and straw yields/fed were significantly
increased. Seed yield/fed for Giza 2 and Reina Blanka was 2.55
and 3.08 tons, respectively.

Abdalla (2002) showed that treating faba bean plants with
biofertilizer (phosphorien) markedly increased number of pods/
plant and seed yield.

Misra et al. (2002) showed that in chickpea, pea and
lentil, the application of 20 mg Zn/kg significantly increased dry
weight (by 37.9, 50.8 and 127.3%) and N content (by 26, 50 and
53%) and total plant weight (by 52.9, 44.6 and 71.2%).

Nassar ef al. (2002) reported that on faba bean cv. Giza 2.
Micronutrient treatments increased plant height, number of
lJeaves and branches, the dry matter of plant organs,
photosynthetic pigments (chlorophylls and b, and carotene) and
micronutrient contents. The highest values for these parameters
were obtained with the simultaneous application of the 3
micronutrients. Fe produced the highest photosynthetic pigment
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content in plants, followed by Zn, while the lowest content was
obtained with Mn.

Sapatnekar er al. (2002) conducted on experiment to
study the interactions among different P sources and P
solubilizers along with N-fixed and their effects on chickpea cv.
PG-5 cultivation treatment combinations comprised: 100% P,0s
in the form of either single superphosphate (SSP) or rock
phosphate (RP), two P solubilizers (fungal culture, Aspergillus
awamori and a bacterial culture, Pseudomonas striata) along
with N-fixer Rhizobium loti. Among all treatment combinations,
100% SSP + A. awamori + R. loti recorded the highest yield
(14.9 kg/ha), Chickpea responded positively to application of P
sources with P solubilizers alone and in combination with R. [oti.
Based on the results, fungal P solubilizers were superior over
bacterial strains, and SSP was superior over RP.

Ulukan et al. (2002) showed that the response of faba
bean cultivar (Filiz 99) and inbred lines (PN 55 K.No. 584-066
Reine Blance and PN 54 K.No. 7954x964-12B) to zinc fertilizer
rates (0.0, 2.5, 5.0 and 7.5 kg/ha) was studied in Ankara.
Generally, the increase in zinc rate enhanced plant height,
biological yield and grain yield, but reduced first pod height,
number of pods per plant and number of seeds per pod. The
effects of zinc fertilizer on pod length, 100-seed weight and seed
protein content were not significant. The performance of the
cultivars varied with year and fertilizer rate.

Zaghloul er al. (2002) in Egypt, they found that growth
characters were significantly increased in the case of dual
inoculation compared to individual inoculation and this was true
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in the two growing seasons. Also, mung bean growth characters
were improved with zinc application either at 10 or 20 ppm
compared with no zinc application. The highest records of
macro- (N, P and K) and micronutrient (Fe, Zn and Cu) contents
in mung bean shoots were observed with dual inoculation and
zinc application at 20 ppm. Also, macro- and micronutrient
contents were higher during flowering stage than during
vegetative stage. Dual inoculation gave the highest seed yield,
biological yield and yield components as well as protein yield of
mung bean plants and this was obvious with zinc application at
20 ppm.

Ahmed et al. (2003) in Egypt, reported that the
application of biofertilizer (phosphorine) + chemical fertilizer
(nitrogen, phosphorus and potassium) resulted in the highest
increases in the characters. The increases estimated in the yield
and yield components of faba bean, chickpea and lupin plants
from the control were, more or less, the same for plants treated
with chemical fertilizer, biofertilizer, organic fertilizer, or their
combinations. Treatment with biofertilizer + chemical fertilizer
resulted in the highest increases in 100-seed weight, weight of
pods per plant, weight of seeds per plant, weight of straw per
plant, 100-seed weight, seed yield, straw yield and seed protein
yield.

Hamed (2003) found that inoculating faba been seeds with
phosphate dissolving bacteria (phosphoren) surpassed the
uninoculated in plant high, pods and seeds weight/ plant,100-seed
weight, seed and protein yields/fed.
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Jain and Singh (2003) investigated the effect of the
biofertilizer treatment on chickpea in a sandy clay loam soil.
These treatment were: control; Rhizobium sp.(Rz); phosphate
solubilizing bacteria (PSB);and Rz+PSB. The P (P205) fertilizer
was applied at O(control), 12.5, 25, 37.5 and 50 kg/ha. They
found that seed treatment with Rz+PSB showed 8.33, 24.75 and
13.07 % higher in plant height, dry matter accumulation and
number of branches per plant, respectively, compared to the
control. Rz+ PSB and P at 50% kg/ha. also increased nutrient
content and uptake. Rz+PSB increased the soil N availability
after harvest. Rz+PSB application significantly increased P
availability in the soil after harvest.

Meena et al. (2003) studied the effects of soil moisture
conservation practices (bunded field,bunded field+ 10 t farmyard
manure / ha, and bunded field + dhaincha and, P rates (0 , 30 and
60 kg P,Os /ha) with or without phosphobacterin (pseudomonas
striata) seed inoculation on the yield and nutrient uptake by
chickpea cv.pusa 256.They revealed that among the soil
conservation practices, bunded field+ farmyard manure recorded
the greatest straw yield (35.89 quintal /ha, 1 quintal= 100 kg),
and N (109.96 kg/ ha), P (18.01 kg /ha) and K (95.01 kg /ha)
uptake. Grain and straw yields, harvest index, and N, P and K
levels increased by 15.42, 7.32, 3.66, 13.70, 1.97 and 4.81 %
with phosphbacterin inoculation over inoculation.

Mehasen and El-Ghozoli (2003) reported that all growth
characters, yield and yield components as well as chemical

composition of soybean seeds in both seasons were significantly

increased by application of rock-phosphate (RP) + phosphate
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dissolving bacteria (PDB) or inoculation with PDB alone except
number of branches /plant and oil percentage in the second
season only.

Menaria ef al. (2003) found that inoculation faba bean
plants with Rhizobium, solubilizing bacteria (PSB) and
Rhizobium + (PSB) significantly increased the growth
parameters (plant height, dry matter accumulation and leaf area
index) and yield over control.

Pathak (2003) in India, showed that the effects of
biofertilizers, diammonium phosphate (DAP) and ZnSO,4 on the
growth and yield of chickpea cv. JG-315. Plant height, branches
per plant, root_nodulation, pods per plant, grains pod, 1000-grain
weight and grain yield were highest at 69 kg P,Os/ha through
DAP. Phosphate solubilizing bacteria (PSB) + 10 t farmyard
manure (FYM)/ha and 12.5 kg ZnSOy4/ha proved to be the most
beneficial treatment. The additional net return due to P>Os (69
kg/ha), PSB + FYM and ZnSO, was Rs. 8564, 6457 and 846/ha,
respectively, over their respective controls. The combined
influence of these inputs further augmented the net return. The
seed protein and protein yield/ha were also highest in these
treatments.

Pramanik and Singh (2003), in India, reported that the
treatments comprised 4 levels of biofertilizer inoculation (no
inoculation, phosphate solubilizing bacteria (PSB), vesicular
arbuscular mycorrhiza (VAM) and PSB+VAM), 3 P levels (0, 30
and 60 kg/ha) and 2 modes of P application on chickpea .
Inoculation of biofertilizers increased the yield and nutrient (N, P
and K) uptake. The inoculation of PSB+VAM recorded higher
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yield and nutrient uptake over PSB and VAM individual
applications.

Sunder et al. (2003) showed that in faba bean cv. RGC
936. Zinc at 5.0 kg/ha significantly increased the dry matter
accumulation over the control and 2.5 kg Zn/ha treatments.
Application of Zn beyond 5.0 kg/ha resulted in the decrease in
dry matter yield. A similar trend was noted for nitrogen,
phosphorus and zinc content and uptake. Protein and gm content
also showed a similar pattern of response to Zn except that
application of 7.5 kg Zn/ha was at par with application of 5 kg
Zn/ha.

El-Gizawy and Mehasen (2004) studied the effect of
phosphate dissolving bacteria (B.Megatherium) inoculation
i.e.phosphoren (with or without) three phosphorus fertilizer
levels (0, 15 and 30 kg P,Os /fed.) and two spraying treatments
with Fe (tap water and 0.5 gil as chelated iron, 14 % Fe-EDTA).
Results showed that phosphoren treatments,inoculating chickpea
seeds with phosphate dissolving bacteria (Bacillus megatherium)
significantly surpassed those of superphosphate in seed yield /
plant, seed, straw, biological as well as protein yields/ fed.,N and
P uptake /fed. while the lowest values for forenamed trails were
obtained in the unfertilized plots .

Hafiz (2004) found that a field experiment was carried
out in Ismailia, Egypt, to study the effects of the biofertilizer
Phosphorin (phosphate-dissolving bacteria), 3 levels of N + P,0s
(25+16, 45+32, and 65+48 kg/faddan), and foliar spraying of
chelated Zn (0, 400 or 800 ppm as 14% Zn EDTA) on the yield,
yield components and quality of chickpea (cv. Giza 195) grown
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on new reclaimed sandy soil. The application of Phosphorin
significantly enhanced the evaluated parameters, except the
number of seeds per pod.. The foliar application of chelated Zn
up to 800 ppm significantly improved the yield attributes; seed,
biological and straw yields/feddan; and quality. The interaction
between N + P,Os fertilizers and spraying of Zn had significant
effects on weight of seeds per plant, seed yield/feddan and
biological yield/feddan. The interaction biofertilizer x foliar
spraying of Zn had significant effects on the seed protein
content. [1 faddan=0.42 ha).

Knany et al (2004) concluded that inoculating faba bean
seeds by P dissolving bacteria significantly increased seed yield
as well as P in the soil.

Agrawal and Sharma (2005) in India, investigated the
effect of Rhizobium and P-solubilizing bacteria (PSB) as
composite inoculants with S and Mo on chickpea three levels of
S (0, 20 and 40 kg/ha) and 3 levels of Mo as sodium molybdate
(0, 2.5 and 5.0 kg/ha) were integrated with dual inoculation of
Rhizobium+PSB and an uninoculated control. The highest grain
yield (29.32 g/ha) and straw yield (31.30 g/ha) were recorded
under 40 kg S/ha + 5.0 kg Mo/ha with dual inoculation of
Rhizobium+PSB. The increases in grain and straw yields, in
response to dual inoculation, were in the ranges 4.66-12.76 and
7.47-14.65%, respectively. The lowest yield of 24.27 g/ha was
recorded in the absolute control.

Hossain and Suman (2005) reported that of Azotobacter,

Rhizoboium and different levels of urea N on growth, yield and
N-uptake of lentil results indicated that treatments of
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Azotobacter plus Rhizobium inoculation had significant effect on
nodule formation, plant height, number of seeds, seed and stover
yields, compared to uninoculated controls. The highest seed yield
was recorded for the treatment (Azotobacter+Rhizobium) that
was statistically similar to that of Rhizobium with the
corresponding yields of 1533 and 1458 kg/ha, respectively. The
dual inoculation of Azotobacter and Rhizobium significantly
influenced all the crop characters including N contents, N uptake
by seeds and shoot as well as protein content of seeds.

Johnson et al. (2005) showed that soil deficiencies of
zinc (Zn) and boron (B) limit crop production in Nepal.
Improving the micronutrient status of plants would increase yield
and increase micronutrient content of the seeds, leading to better
nutrition of the progeny crop and to improved human
micronutrient nutrition. Micronutrient treatments were evaluated
for their effect on grain yield and grain micronutrient content.
Soil B fertilization increased B content of the grain of lentil
(Lens culinaris), chickpea (Cicer arietinum,L.), and wheat by a
factor of two to five, while increasing the yield of chickpea only.
Soil fertilization with Zn had no effect on yield of any crop
.During the first season, the primed chickpea seeds failed to
emerge at either site, causing complete yield loss, but this
negative effect was not observed in the second season with
similar priming treatments at nearby sites, and no effect of
priming on yield was observed with any other crop in either
season.

Kedar er al. (2005) in India, studied the effect of
farmyard manure (FYM; at 10 t/ha) and Rhizobium culture as
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seed inoculation under different levels (0, 60, 80 and 100% of
the recommended dose of 150 kg/ha) of diammonium phosphate
(DAP) on the yield and economics of chickpea cv. KPG-59.
Rhizobium culture improved the seed yield by 2.44 g/ha
(12.55%) over the control.

Khanal et al. (2005) showed that chickpea, mung beans,
in the Terai and hills of Nepal. Soil analysis showed that the soils
were low to medium in boron and zinc with moderately acidic
reactions. In chickpeas, soil application of borax at 20 kg ha-1
and zinc sulfate at 14 kg ha-1 gave significantly higher yields
over the control treatment.

Rao et al. (2005) showed that the effects of mepiquat
chloride, potassium nitrate, borax and triacontanol, applied alone
or in combination, on flower abortion, pod setting and yield of
chickpea were determined in a field experiment conducted in
Andhra Pradesh, India. Application of 50 ppm mepiquat
chloride, 1.25 ppm triacontanol, 0.2% borax and 1% potassium
nitrate resulted in the highest flowers setting, 100-seed weight,
biomass at harvest, seed yield and harvest index, and lowest
number of aborted flowers.

Ajay et al. (2006) reported that seed inoculation and P
fertilizer rate (0, 30, 60 or 90 kg P,Os/ha through single
superphosphate) on the performance of V. mungo cultivars
(Pant-U 19, UG 218 and Type 9) were studied in Kangra,
Himachal Pradesh, India, they found the biofertilizer inoculation
generally improved the yield components. Pooled data showed
that biofertilizer inoculation increased the seed yield by 5.5%,
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total N uptake by 13.6%, and total P uptake by 16.3% over the
control (no inoculation).

Jain et al. (2006) conducted that a field experiment in
Udaipur, Rajasthan, India, to evaluate the effect of biofertilizers
(Rhizobium and phosphorus solubilizing bacteria [phosphate
solubilizing bacteria], alone and in combination) and P (0, 12.5,
25.0, 37.5 and 50.0 kg P/ha) on chickpea. Rhizobium +
phosphorus solubilizing bacteria + 50.0 kg P/ha gave the highest
grain yield (28.51 g/ha) and straw yield (59.58 g/ha).

Rizk et al. (2006) showed that the effect of organic
manure, bio- and mineral fertilizers as a total or partial
replacement of mineral fertilizers on yield and yield components
of faba bean (Vicia faba). Three levels of organic manure
(garbage compost) i.e., 0,20 and 40 m>/fad and six treatments of
bio- and mineral fertilizer i.e., zero nitrogen + 15.5 P,Os + 12
K,O0, 15 N + 15.5 P,0O5 +12 K,0, zero nitrogen + 7.75 P,Os5+6
K,0, 15 N + 7.75 P,0s+6 K,O, phosphorin (biofertilizer) and
phosphorin + 12 K,0, were investigated. The results were
obtained by using biofertilizer (phosphorin) as well as the
combination of 15 N + 15.5 P,Os+12 K,O/fad.

Singh er al. (2006) studied the effect of biofertilizers
(Rhizobium and/or vesicular arbuscular mycorrhiza (VAM)),
NPK fertilizers (75, 100 and 125%) and herbicide application (1
kg a.i. pendimethalin/ha with or without hoeing 40 days after
sowing) on the growth and yield of chickpea cv. KPG 59 were
determined in a field experiment conducted in Uttar Pradesh,
India during the rabi season of 2000-02. The combined
application of Rhizobium and VAM resulted in the highest

Review of Literature 27-

www.manaraa.com



number of pods per plant (25.2), seed yield per plant (6.9 g), test
weight (151.7 g) seed yield (1.57), straw yield (3.56), protein
content (22%) and net returns (Rs. 11 830). The values of the
parameters measured increased with increasing rates of NPK .

Srivastava et al. (2006) conducted that in a greenhouse
experiment on French bean (cv. Contender-3) inoculated with
Rhizobium leguminosarum bv. phaseoli (strain-9R) on
nodulation at 40 days after sowing (DAS), shoot and root dry
weights, seed and straw yields at maturity, nutrient concentration
and uptake at both 40 DAS and maturity. Zinc application,
especially at lower and medium N levels, Zn application
increased total dry matter, seed yields and average seed weight.
Seed yield was significantly affected by N x Zn interaction and
the highest seed yield was recorded with 40 mg N + 5 mg Zn/kg
treatment combination. Zinc application increased the N
concentration and uptake in shoots at 40 DAS and in seed and
straw at maturity. Nitrogen application, especially at medium and
high rates, decreased Zn concentration and uptake in shoots at 40
DAS and Zn concentration in seeds at maturity.

Jain et al. (2007) in India, reported that the effects of
Rhizobium leguminosarum, phosphorus at 40 kg/ha and
micronutrients, i.e. Zn at 4 kg, Mo at 0.6 kg and B at 0.1 kg/ha,
in different combinations, on mung bean cultivars Pusa 105 and
Pusa Vishal. The R. leguminosarum inoculation along with
application of phosphorus, Zn, Mo and B was found optimum for
better enhancement of grain yield and yield attributes (number of
pods per plant, pod length and number of grains per pod) of Pusa
Vishal compared to Pusa 105 .
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Ram et al. (2007) reported that application of three
biofertilizers viz., phosphate solubilizing bacteria PSB,
Rhizobium and vesicular arbuscular mycorrhiza (VAM) were
tested with five doses of phosphorus viz., 0, 20, 40, 60 and 80
kg/ha. on chickpea. Result showed that VAM produced better
growth, yield attributes and yield over rest of the biofertilizers.
In terms of margin, VAM gave 7.32 g and 3.58 g more dry
matter, 5.70 and 4.43 higher seeds per plant and 1.64 g/ha
(9.58%) and 1.42 g/ha (8.19%) higher grain yield than PSB and
Rhizobium, respectively.
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MATERIALS AND METHODS

The present investigation was conducted at the Farm of
Faculty of Agriculture,AL-Azhar University at Nasr City, Cairo
Governorate during the two successive seasons of 2007/2008
and 2008/2009 to study the effect of Biofertilizer and Micro
nutrients on growth yield and yield components of some
chickpea cultivars (Cicer arietinum, L.).
Table (1):Mechanical and chemical analysis of soil at
experimental site 2007/2008 and 2008/2009 seasons.

; 2007/2008 | 2008/2009

Mechanical analysis
season season

Sand % 60.4 58.60
Silt % 8.0 7.95
Clay % 31.6 33.45

Textural grade Sandy loam Sandy loam

Chemical analysis
pH 7.8 7.5

E.C. (ds/m) 1.6 1.5
OM.% 0.90 0.88
AvailableN (mg/kg.soil) 0.96 0.98
Available P (mg/kg.soil) 1.00 0.91
Available K (mg/kg.soil) 0.296 0.298
Available Zn (mg/kg.soil) 0.43 0.60
Available B (mg/kg.soil) 0.42 0.46
Avable Fe (mg/kg.soil) 7.6 -~ 7.8
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The preceding crop was wheat and chickpea followed by
fallow in the first and second season ,.Each experiment included
30 treatments, which were the combinations of 2 cultivars,3
treatments of biofertilizer and 5 treatments of micronutrients :
Studied Factors:

A:Cultivars:
1- Giza 1 (big seed)
2- Giza 2 (small seed)

Seeds of two chickpea cultivars were obtained from the
Agricultural Research Center at Giza .

B-Biofertilizer treatments:
1- 0.0 biofertilizer.
2- Phosphoren at the rate of 500 gm /fad.
3- Biogen at the rate of 300 gm /fad.

Biogen and/or Phosphoren were mixed with seed at
sowing.

Phosphoren and Biogen were obtained from The Unit of
Biofertilizer Agric. Res. Center, Giza — Egypt.

C- Micro nutrient treatments:
1-0.0 micro nutrient.
2-100 ppm concentration of Zn as Zn SOsa.
3-200 ppm concentration of Zn as Zn SOa.
4-100 ppm concentration of B as Na;B4O;,
5-200 ppm concentration of B as Na,B,0;.

Micro nutrients treatments were applied as foliar spray
after 40 and 60 days from sowing.
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The two experiments were planted on Nov.20 in the
first season and Nov.15 in the second season .The recommended
seed rate of 24 kg/fad was used .Nitrogen fertilizer was added
before sowing at the rate of 20 kg N/fad. in the form of
ammonium nitrate (33.5% N).Phosphorus was applied before
sowing at the rate of 31 kg P,Os /fad., in the form of calcium
superphosphate ( 15.5% P,Os ). Other normal cultural practices
of growing chickpea were followed.

The design of the experiment was a randomized complete
block design with three replications. The plot area was 6.0 m?
and included 4 ridges, which were 2.5 m length and 60 cm
width.

Studied attributes:

A- Growth characters :

Five plants were randomly selected from inter two ridges
of each plot and carefully with rooted at 75 and 105 days after
sowing(DAS). From these samples the following data were

recorded:
1- Plant height (cm)
2- Number of branches / plant
3
4
5
6

Dry weight of leaves per plant (gm)

Dry weight of branches per plant (gm)
Total dry weight per plant (gm)
Flowering date: Number of days from sowing to 50 %

flowering.
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B- Yield components :

At harvest (150 days from sowing) five plants were
randomly selected from each plot to estimate the following

characters.

1- Plant height (cm).

2- Total dry weight per plant (gm).

3- Number of pods per plant.

4- Seed weight per plant (gm).

5- Seed index (Weight of 100- seed, in gm).
C- Yield per faddan :

Plants of each plot were harvested, air dried and weighted
~and calculated per fad. (4200m2) to determine the following

characters:
1- Seed yield /fad (kg).
2- Biological yield/fad (kg).
3- Harvest index %.

The harvest index was determind as follows

. Seed yield per fad.
Harvest index % = - - X 100
Biological yield per fad.

D- Chemical characters:

1- Seed protein percentage: Nitrogen was determined using the
improved Kjeldahps methods of the A.0.A.C (1970) modified
by distilling the ammonia in to boric acid .protein percentage
was calculated by multiplying the nitrogen in the seed by 6.25
for chickpea.

Materials and Methods -33-
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2- Seed carbohydrates % were determined using the colorimetric
method described by Herbert et al. (1971).
Statistical analysis:
Values of L.S.D were obtaimed whenever, the calculated

"F" values were significant at 5 % level of probability according
to Snedecor and Cochran (1980).

Materials and Methods -34-
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RESULTS AND DISCUSSION

A. Growth characters:
A. 1. The differences between cultivars:

Results in Table (2) present the average values of plant
height (cm.), number of branches per plant, dry weight of
branches and leaves per plant, total dry weight per plant at 75 and
105 days after sowing DAS as well as number of days from
sowing to 50 % flowering for chick pea cultivars.

All studied characters showed significant differences
between chickpea cultivars at 75 and 105 days after sowing DAS,
except plant height, dry weight of leaves in the first season
,number and dry weight of branches and total dry weight per
plant in the second season at 75 DAS while dry weight of
leaves in the second season, total dry weight per plant in both
season at 105 DAS. Were insignificant.

The highest value of plant height was recorded by Giza 1 in
the second season at 75 and 105 DAS after sowing being 43.28
and 57.77 cm., respectively .

The greatest number of branches per plant was recorded by
Giza 1 at 75 and 105 days, being 9.25 and 14.75 cm in the first
season , respectively and with Giza 2 being 25.71 cm at 105 DAS
in the second season .

The highest mean values for dry weight of leaves /plant was
recorded for Giza 2 being 2.31(gm) in the second season at
75DAS and by Giza 1 being 7.09(gm) in the first season at 105
DAS.

Results and Discussion -35.
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For dry weight of branches per plant, the highest values
were achieved by Giza 1 (3.29, gm) at 75DAS and by Giza 2
(5.12 ,gm)at 105 DAS in the first season , and by Giza 1 being
8.95(gm) at 105 DAS in the second season.

Concerning total dry weight per plant, the highest mean
values were obtained by Giza 1 being 6.13(gm) at 75 DAS in the
first season.

Giza 1 erlier than Giza 2 in flowering being 72.4 and 70.93
day in the first and second seasons, respectively .

Generally, Giza 1 produced greater growth characters than
Giza 2. These differences may be due to genetical differences
between the two cultivars .These results are in harmony with
those obtained by El-Karamany and Bahr (1999), Hafiz
(1999).Yanni et al .(1992),Hegazy et al.(1993).

A.2. The effect of biofertilizers :

Results presented in Table (3) show the average values of
plant height (cm.), number of branches per plant, dry weight of
branches and leaves per plant and total dry weight per plant at 75
and 105 days after sowing DAS as well as number of days from
sowing to 50 % flowering for chick pea cultivars as affected by
biofertilizer treatments in both seasons.

These results indicate that significant differences due to the
biofertilizer treatments at 75 and 105 DAS for all growth
characters except number of branches / plant at 75 days in the
second season , number of branches / plant in both seasons and
dry weight of branches per plant in the second season at 105

DAS .

Results and Discussion -37-
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Results indicate that the tallest chickpea plants were
recorded by phosphoren being 34.64 (cm.) in the first season
and by biogen being 43.92(cm.) in the second season, at 75
DAS. Also the tallest plants were recorded by phosphoren being
55.77(cm) in the first season and with biogen being 59.13(cm.)
in the second season at 105 DAS .

The greatest number of branches per plant was recorded by
biogen being 9.19, and without significant differences
phosphoren at 75 days in the first season .

The highest dry weight of leaves /plant were 3.05 and 2.57
(gm) at 75 DAS and 7.32 and 7.50 (gm) at 105 DAS in the
first and second seasons, respectively which were obtained by
phosphoren .

Regarding dry weight of branches per plant, phosphoren
gave the highest value 3.33 and 4.51(gm) at 75 days in the first
and second seasons, respectively, as well as 5.51 (gm) at 105
days in the first season.

For total dry weight per plant ,the highest response were
achieved by phosphoren being 6.38 and 7.08 at 75 DAS in the
first and second seasons, respectively, and with phosphoren
(12.83) and biogen (16.83) at 105 DAS in the first and second
seasons, respectively.

In general, it can be concluded that applying
biofertilizers,especially phosphoren positively enhanced chickpea
growth and that is clear in all studied characters, due to their
effect on increasing the capacity of chickpea plants to accumulate
dry matter and favors cell division and expansion .These results
are in harmony with those obtained by Rodalas et al. (1998),

Results and Discussion -39-
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Kabesh et al. (1987), Mehasen and El-Ghozoli (2003),
Menaria et al. (2003) and Ram et al. (2007) they found that
VAM produced better growth, yield attributes and yield over rest
of the biofertilizers. In terms of margin.

The lowest number of days after sowing was recorded by
phosphoren being 72.36 and 69.50 in the first and second
seasons, respectively .

A.3. The effect of micronutrients:

Table (4) present the average values of plant height (cm.),
number of branches, dry weight of branches and leaves per plant
(gm), total dry weight per plant(gm) at 75 and 105 DAS as well
as number of days from sowing to 50 % flowering as affected by
micronutrient treatments in both seasons.

All studied characters showed significant differences due to
micronutrients treatments at 75 and 105 DAS for all growth
characters except dry weight of branches per plant at 75 DAS in
the second season and at 105 DAS in both seasons and total dry
weight per plant in the second season at 105 days.

From Table (4) it is clear that the tallest plant at 75 DAS
was recorded by 200 ppm boron in the first season and with 100
ppm Zn in the second season.

At 105 DAS the tallest plant was obtained by 100 ppm
boron in the first season (56.58 cm) and by 200 ppm Zn (58.88
cm) in the second season.

Concerning number of branches per plant, 100 ppm Zn gave
the highest value at 75 and 105 DAS in the first season. In the
second season results indicate that adding 200 ppm boron and

Results and Discussion -40-
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100 ppm significantly increased the number of branches per
plant at 75 and 105 DAS respectively .

Regarding dry weight of leaves/plant, results indicate that
Zn 100 ppm gave the highest values at 75 DAS in the second
season, and at 105 DAS in both seasons. While in the first
season at 75 DAS, Zn 200 ppm gave the highest value.

The highest mean values for dry weight of branches /plant
was recorded by boron 100 ppm at 75 DAS in the first season.

For total dry weight per plant, the highest response were
achieved by Zn 100 ppm at 75 DAS in the second season and at
105 DAS in the first season. While, at 75 DAS in the first season,
boron 100 ppm gave the highest value without significant
difference from those of Zn 100 ppm.

The lowest number of days after sowing was recorded by
Zn 200 ppm being 70.5 and 68.0 in the first and second seasons,
respectively.

The observed increase in plant growth of chickpea due to
Zn and boron application is possibly because Zn is essential for
photosynthetic pigments formation, while boron application is
possibly because it is essential for building up protoplasm and
proteins which induce cell division and initiate meristematic
activity. This effect resulted in an increase in number size of cell
with an overall increase in plant growth.

The good effect of micronutrients on plant height my be due
to the important function of Zn and Boron in plant metabolism
especially in chlorophyll synthesis, photosynthesis, activation of
different enzymes and finally in phytohormone regulation. These
results are confirmed with those obtained by Abd-El-Aziz and

Results and Discussion 42-
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Anton (1999) and Nassar et al. (2002) they found The highest
values for these parameters were obtained with the simultaneous
application of the 3 micronutrients. Fe produced the highest
photosynthetic pigment content in plants, followed by Zn, while
the lowest content was obtained with Mn.

A.4.Interaction effects:

A.4.1. Interaction effect between cultivars and biofertilizer

treatments:

Results present in Table (5) show the average values of
plant height, number of branches, dry weight of branches and
leaves per plant , total dry weight per plant at 75 and 105 DAS as
well as number of days from sowing to 50 % flowering as
affected by interaction between chick pea cultivars and
biofertilizer treatments .

These results indicate that significant differences due to the
interaction effect between chickpea cultivars and biofertilizers at
75 and 105 DAS on growth characters , except plant height in the
first season and number of branches/ plant in the second season
at 75 DAS and number of days from sowing to 50 % flowering
in both seasons where average dry weight of branches/ plant at
105 DAS in the first season.

The tallest plant (44.10, cm) recorded by Giza 2 with
biogen without significant difference from those of Giza 1 with
phosphoren (43.88) at 75 DAS in the second season . At 105
DAS, Giza 2 with phosphoren and Giza 1 with biogen recorded
the highest values in first and second seasons, respectively.

Results and Discussion -43-
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The results suggest that biofertilizers had an stimulating
influence on elongation as well as cell division which in turn
increased plant height.

For number of branches per plant ,the highest response
values (9.95) were achieved by Giza 1 with biogen and without
significant superiovity than those of Giza 1 with phosphoren
(9.02) at 75 DAS in the first season, whereas the highest
response were recorded by Giza 1 X phosphoren (15.36) and
Giza 2 with phosphoren (28.86) at 105 days in the first and
second seasons, respectively .

Concerning dry weight of leaves per plant , in the first
season Giza 1 X biogen gave the highest values 3.16 and 7.96
gm at 75 and 105 DAS while in the second season, Giza 1 X
phosphoren 2.72 gm at 75 DAS and Giza 1 X biogen 8.47 gm
at 105 DAS produced the highest value .

As to the dry weight of branches per plant, Giza 1 with
biogen and phosphoren at 75 DAS had the highest value in the
first and second seasons, respectively .At 105 DAS Giza 1 with
biogen recorded the highest values in the second season.

For total dry weight per plant, the highest values were
achieved by Giza 1 with biogen (6.80) and phosphoren (8.13) at
75 days in the first and second seasons, respectively. At 105
DAS Giza 2 with phosphoren (13.34) and Giza 1 with biogen
(18.92) gave the highest total dry weight in the first and second
seasons,respectively.

In conclusion, Giza 1 variety showed higher response to
biofertilizer than Giza 2 .It was also evident that biofertilizer may

Results and Discussion -45-
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be essential for building up plant organs in chickpea grown under
Egyptian condition.

A.4.2.Interaction between _cultivars and micronutrients

treatments:

Results in Table (6) present the average values of plant
height (cm.), number of branches, dry weight of branches and
leaves per plant (gm) , total dry weight per plant(gm) at 75 and
105 DAS as well as number of days from sowing to 50 %
flowering as affected by interaction between chick pea cultivars

and micronutrient treatments .

All studied growth characters showed significant
differences due to the interaction effect between chickpea
cultivars and micronutrients at 75 and 105 DAS except dry
weight of leaves and branches per plant in both seasons and total
dry weight per plant in the first season at 75 DAS as well as dry
weight of branches per plant at 105 DAS in the second season.

With regard to plant height, Giza 2 with boron 100 ppm
(35.62, cm) and Giza 1 with Zn 100 ppm (44.26,cm) at 75
DAS gave the highest values in the first and second seasons,
respectively. Whereas Giza 1 with Zn 100 ppm and Zn 200
ppm at 105 DAS gave the highest values (58.97cm) and (60.33,
cm) in the first and second seasons, respectively .

The good effect of micronutrients on plant height my be due
to the important function of Zn and Boron in plant metabolism
especially in chlorophyll synthesis ,photosynthesis ,activation of
different enzymes and finally in phytohormone regulation .These
results are in harmony with those obtained by Abd-El Gawad et
al. (1993) and Misra et al. (2002) .

Results and Discussion -46-
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For number of branches per plant ,the highest values 10.75
and 19.41 were achieved by Giza 1 with Zn 100 ppm at 75 DAS
in the first and second seasons ,respectively. While Gizal X Zn
100 ppm and Giza 2 X Zn 200 ppm recorded the highest
values,( 17.87 ) and (29.33) at 105 DAS in the first and second
seasons .respectively .

The highest mean values for dry weight of leaves /plant
was recorded by Giza 1 with Zn 100 ppm and 200 ppm being
(3.33, gm) and (2.75,gm) at 75 DAS in the first and second
seasons, respectively. At 105 DAS Giza 1 with Zn 100ppm and
200 ppm gave the highest values being (8.25,gm) and (8.56,gm)
in the first and second seasons respectively.

Giza 1 with Zn 100 ppm had the highest value for dry
weight of branches per plant (5.72 gm) at 105 DAS in the first
season .

For total dry weight per plant ,the highest value achieved by
Giza 1 with Zn 200 ppm and 100 ppm were 6.84 and 7.58 gm
at 75 DAS in the first and second seasons, respectively. At 105
DAS Giza 1 with Zn 200 ppm and 100 ppm had the highest
total dry weight per plant were 13.38 and 18.63 gm in the first
and second seasons, respectively .

The lowest number of days from sowing to 50 % flowering
was recorded by Giza 1 with Zn 200 ppm being 70.33 and 67.66
in the first and second seasons, respectively.

Generally, it could be concluded that under the conditions

of the experiments, Giza 1 cultivar showed higher response to
microelements compared with Giza 2.
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A.4.3. Interaction between biofertilizers and micronutrient

treatments:

1. At 75 days after sowing:

Results present in Table (7) show the average values of
plant height, number of branches/ plant , dry weight of branches
and leaves per plant , total dry weight per plant as well as number
of days from sowing to 50 % flowering at 75 DAS as affected by
interaction between biofertilizer and micronutrients.

These results indicate that significant differences due to the
interaction between the two factors at 75 DAS for all growth
characters ,except number of days from sowing to 50 %
flowering in both seasons .

The tallest plant was 36.00 and 47.13 cm due to biogen
with boron 100 ppm and zero micronutrients in the first and
second seasons ,respectively .

For number of branches per plant ,the highest values 10.55
and 20.60 were achieved by phosphoren with zero micro in the
first and second seasons ,respectively.

As to the dry weight of leaves /plant, phosphoren with zero
micro produced the highest weight (3.91 and 3.59 gm in the first
and second seasons respectively. The highest mean values for dry
weight of branches / plant (3.82 gm) was recorded by phosphoren
with Zn (200 ppm) in the first season and by phosphoren with
zero micronutrient (5.70 gm) in the second season.

For total dry weight per plant, the highest values were
achieved by phosphoren with zero micronutrient being 7.55 and
9.29 in the first and second seasons, respectively.

Results and Discussion -49-
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IT At 105 days after sowing:

Table (8) show that the average values of plant height,
number of branches/plant, dry weight of branches and leaves per
plant, total dry weight per plant as affected by interaction
between biofertilizer and micronutrients treatments at 105 DAS
in both seasons.

All studied characters showed significant differences due to
the interaction effect between the two factors at 105 DAS in both
seasons, except dry weight of branches/plant in the first season.

The tallest plant (59.26 and 65.33 cm) recorded by adding
zero biofert. with Zn 200 ppm  in the first season and biogen
with zero micronutrient in the second season, respectively.

For number of branches per plant, the highest values were
achieved by zero biofertilizer with zero micro.in the first season
(17.15) and with Zn 200 ppm (30.66) in the second season.

With regard to in the first season the highest mean value for
dry weight of leaves /plant, was recorded by phosphoren with
Zn 200 ppm followed by phosphoren with boron 100 ppm being
7.86 gm, while in the second season biogen with Zn 100 ppm
gave the highest value 8.79 gm .

With regard to dry weight of branches /plant, the highest
value (10.58 gm) was obtained by adding biogen with zero
micronutrient in the second season.

For total dry weight per plant, the highest values were
achieved by phosphoren with zero micronutrient (14.25gm) and
by biogen with boron 200 ppm (19.01) in the first and second

seasons, respectively.
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It could be conélﬁded that ‘!t’he interaction between
biofertilizer and microelements at 75 DAS indicated that
phosphoren acted independently on affecting growth characters
In other words, the effect of biofertilizer was not influenced by
microelement. Also, it is clear that no definite trend could be
detected for the effect of interaction between biofertilizers and
microelements at 105 DAS.

A.4.4. Interaction between cultivars, biofertilizers and

micronutrients treatments:

I._At 75 days after sowing:

Results in Table (9) present the average values of plant
height, number of branches/plant, dry weight of branches and
leaves per plant, total dry weight per plant as well as number of
days from sowing to 50 % flowering as affected by interaction
among cultivar, biofertilizers and micronutrient treatments :

These results indicate that significant differences due to the
interaction between the three factors at 75 DAS in both seasons,
except plant height, number of branches/ plant and number of
days from sowing to 50 % flowering in the first season.

As for plant height, Giza 1 with phosphoren under Zn 100
ppm had  the highest value in the second season which was
49.10 cm.

The highest number of branches per plant produced by Giza
1 with phosphoren under Zn 100 ppm which was 22.86 in the
second season.

With respect to dry weight of leaves /plant Giza 2 with
phosphoren under Zn 100ppm gave the highest weights which

Results and Discussion -53-
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were 3.98 and 3.70 gm, in the first and second seasons,
respectively.

The highest values of dry weight of branches /plant were
recorded by Giza 2 under phosphoren and boron 100 ppm
(4.23 gm) in the first season and by Giza 1 with phosphoren
under zero micronutrient (6.83 gm) in the second season.

For total dry weight per plant, the highest values were
achieved by Giza 1 with phosphoren under Zn 200 ppm (8.11
gm) and by Giza 2 with phosphoren with Zn 100 ppm (9.36 gm)
in the first and second seasons ,respectively.

The lowest number of days after sowing to 50 % flowering
was recorded by Giza 2 with phosphoren under Zn 200 ppm
being 65.00 in the second season.

II. At 105 days after sowing:

Results in Table (10) present the average values of plant

height (cm), number of branches/plant, dry weight of branches

and leaves per plant, total dry weight per plant at 105 days as
affected by interaction between the three factors.

All studied characters showed significant differences due to
the interaction effect among cultivars, biofertilizer and
micronutrient treatments at 105 days in both seasons, except
plant height in the first season and dry weight of branches/plant
in both seasons.

The highest plant height recorded by Giza 1 with biogen
under Zn 200 ppm (68.66 cm) or boron 100 ppm (67.00cm.)
followed by Giza 2 under phosphoren with boron 100 ppm

Results and Discussion .55.
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(67.66cm.) in the second season , but the differences between
these treatments were not significant .

For number of branches per plant, in the first season the
highest value was achieved by Giza 1 with zero biofertilizer.
Under Zn 100 ppm (20.10), followed by Giza 1 under
phosphoren with Zn 100 ppm (19.60), both values were
statistically the same: In the second season, Giza 2 under
phosphoren with boron 200 ppm recorded the highest value
(37.66).

The highest mean values for dry weight of leaves /plant
was recorded by Giza 1 with phosphoren under Zn 200ppm
(9.42 gm) and by Giza 1 with biogen under Zn 100ppm (11.04
gm) in the first and second seasons respectively.

For total dry weight per plant, the highest values were
achieved by Giza 1 under biogen with Zn 200 ppm followed
by Giza 2 under phosphoren with Zn 100 ppm (14.45 gm) in
the first season , while Giza 1 under biogen with Zn 100 ppm
recorded the highest value ( 24.38 gm) in the second season .

In general, it was clear that the interaction among cultivars
X biofertilizer X Micronutrient has no definite trend to ward
chickpea plants stimulation. Two important points can be
concluded: first, biofertilizers addition to the seed enables the
plants to grow well and absorb more nutrients from the soil:
Second, application of Zn and Boron is required to obtain the
best growth, strong and healthy plants.

Results and Discussion -57-

www.manaraa.com



B. Yield and its components:

B.1.The differences between cultivars:

Results given in Table (11) show the average values of yield
and its components for two chickpea cultivars under during the
two growing seasons. The differences between cultivars reached
the significant level for all studied characters except number of
pods / plant in the second season and biological yield / fad. in the
first season . Giza 1 recorded the highest values of plant height
(66.79 and 70.45 cm), total dry weight per plant (26.26 and 25.74
gm), seed yield per plant (12.82 and 10.90 gm), seed index
(26.87 and 23.72 gm) and seed yield per faddan (586.35 and
629.23 kg) in both seasons, respectively. Also, Giza 1
significantly surpassed Giza 2 in straw and biological yield per
faddan in the second season, harvest index in the first season.
The increase in seed yield of Giza 1 is mainly due to the increase
in seed yield per plant and seed index .

B.2.The effect of biofertilizers:

Results in Table (12) show the average values of yield and
its components for chickpea cultivars as affected by the

biofertilizer treatments in both seasons.

Results indicated that all studied characters were
significantly affected by biofertilizer treatments during the two
seasons.

Phosphoren produced the tallest plants (68.26 and 71.56
cm), highest values of total dry weight per plant (25.86 and 25.70
gm), number of pods per plant (42.19 and 46.34 pod), seed yield
per plant (11.94 and 11.09 gm) and seed index (24.66 and 23.24
gm) in the first and second seasons, respectively. Also,

Results and Discussion -58-

www.manaraa.com



lmml

UO1ISSNISIJ puv sjnsay

uoseds 6007/800T -TS

* UOSBIS §00Z/L00T ¢ IS
JRAR[ND 0} 12J31 "ANND)

si'osLl 669891

£6°L811 TN

st STBELY

09°civi ¥6°€511

s

[y

[5)

1S

1S

1S

(4

IS

xapug* i

Pul/pRIL (vardojorg

(3) puypraf meajs

(Bx)pwy/ppik pasg

(w)rapuy paag

()
Wed/pRIA padg

d jo'oN

(wd)

drud:

‘Apn)

181yt

&ap w0y

"SUOSEAS 6007/8007 Pue 8007/L00T Ul s1eAR[Nd BIdNIIYd 0M) Jo syuduodurod sy1 pue ppatx (17) dqelL

www.manaraa.com



IO@I

UOISSNISIT pup SINSIY

uoswas 6007/8007 7S
* u0swas gOOT/LOOT * IS
JEALINO 0} J3J01 “ARIND)

$9°€E

96'8681

o1'L9Ll

LTt

SLSIZE

L5010t

8E95L1

LS'y9¢E1

el

uasoydsoyg

$'RE81

Le'ri9l

S6°'79%1

16'7601

*22J01q 0437

s

[

1S

1S

IS

(4 1S

xpur )y

peypis ardoory

(%) pry/ppts mung

@)puy/piak paag

(w3)xapuy paas

(w3)
wisyd/ppik paag

(id)

Sl

d jo'oN

Lp ooy

sazypajorg

‘SUOSEIS GOOZ/S007 PUE 800Z/L00T I STeAN[ND BAdNIIYD 0M) JO syuouoduwod sj1 pue pp1x (1) 21q. L

www.manaraa.com



phosphoren produced the highest values of seed, straw and
biological yields per faddan being 632.06,1364.57 and 2010.57
kg in the second season, respectively.

Concerning harvest index, the maximum values (33.81
and 33.68) were produced by adding biogen in the first and
second seasons, respectively.

This result is expected since biofertilizer plays an
important role in chickpea plants and affects most of
physiological processes. These results are in harmony with those
obtained by Bahr (1997), Sharma and Parmar (1997), Abd-El-
Lateef et al. (1998), Hamissa et al. (2000), Neweigy (2000),
Ahmed et al.(2003), Kanany et al. (2004), Hossain and Suman
(2005).

B.3. The effect of micronutrient
Results in Table (13) present the means of chickpea yield
and its components as affected by microelement applications

during the two growing seasons.

Results indicated that seed yield and yield components were
significantly affected by microelement applications, except
straw yield in the first season and seed index in the second
season wherever did not exhibit significance with these
applications.

The highest value of plant height was recorded by applying
Zn 200 ppm (67.53 and 72.88 cm) in the two seasons.

With respect to total dry weight per plant, the highest value

was obtained by applying boron 100 ppm (26.47 gm) ,but the
difference between this treatments and Zn 200 ppm (26.06 gm )

Results and Discussion -61-
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was not significant in the first season. While, in the second
season the highest values were (26.15 and 25.31gm ) obtained by
adding Zn 100 ppm and boron 100 pm, respectively. However ,
the differences between them were not significance.

The highest value of number of pods per plants was
obtained by Zn 100 ppm (42.18 pod) without significant
difference with Zn 200 ppm (41.10) and boron 100 ppm (40.97)
in the first season.

As regarding seed yield per plant, the highest value was
obtained by applying boron 200 ppm (11.88 gm), but without
superiority over Zn 200 ppm ,boron 100 ppm and Zn 100 ppm
in the first season. While, in the second season, the highest value
(10.96 gm) was obtained by boron 100 ppm without significant
difference with Zn 200 ppm (10.65 gm).

The highest average of seed index (24.32 gm) was obtained
by applying Zn 100 ppm in the first season.

Concerning seed yield/fad. , results showed that the highest
seed yield/fad. was recorded by adding Zn 100 ppm ( 656.80 and
691.88 kg/fad.) in the two successive seasons, respectively .

It is obvious that the increase in the seed yield/fad. was
primarily due to the increase in number of pods per plant, seed
yield per plant and seed index . In other words, this increase may
be due to the ability of chickpea to respond better to
microelements under study, especially Zn. Similar results were
reported by Santos and Estefanel (1986), Hegazy et al. (1993 ),
Islam et al. (1995 )and Sawires (2001).

The highest average of straw yield per faddan was (1417.65
kg) obtained when appling boron 200 ppm, but with no
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significant superiority over boron 100 ppm and Zn 100 ppm in
the second season.

Concerning biological yield /fad. the highest values were
(1836.96 and 2097.73 kg) in the first and second seasons,
respectively obtained from adding Zn 100 ppm.

The highest average of harvest index were (35.98 and
34.93%) obtained when applying Zn 100 ppm in the first season
and Zn 200 ppm in the second season , respectively. Similar
results were reported by Reddy and Ahlawat (1998) and Abd-
Elaziz and Anton (1999).

B.4.Interaction effect:

B.4.1. Interaction between cultivars and biofertilizers:

Means of chickpea yield and yield components as affected
by the interaction between cultivars and biofertilizers during the
two growing seasons are shown in Table (14).

Results in Table (14) revealed that the effect of interaction
between cultivars and biofertilizers on plant height (cm) were
non significant in both seasons.

Results indicate that total dry weight per plant, number of
pods per plant, seed yield per plant and seed index were
significantly affected by the interaction between cultivars and
biofertilizers in one season out of two.

In the first season, the highest value of total dry weight per
plant (28.05 gm) produced by Giza 1 cultivar with adding of
biogen.

In the second season, the highest number of pods per plant
(46.85 obtained by Giza 1 with adding of phosphoren .
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Whereas, the highest value of seed yield per plant (13.50
gm) and seed index (27.52 gm) were recorded by Giza 1 with
applying of phosphoren in the first season.

Results in Table (14) revealed that the effect of interaction
between cultivars and biofertilizers on seed, straw and biological
yields per faddan and harvest index were significant in both
seasons.

The highest mean values for seed yield / fad. were recorded
from Gizal when received biogen (644.0 kg /fad.) or phosphoren
(692.9 kg/fad.) in the first and second seasons, respectively .

For straw yield /fad. the highest response values were
recorded by Giza 2 with (1292.58 kg) or Giza 1 (1617.30 kg)
applying phosphoren in the first and second seasons,
respectively .

The highest values of biological yield / fad., which obtained
by Giza 1 with biogen (1898.47 kg) or with phosphoren (2338.08
kg) in the first and second seasons, respectively .

Concerning harvest index, the maximum values were
recorded by Giza 1 (35.66) in the first season or with Giza 2
(35.10) in the second season with adding of phosphoren.

It was clear that Giza 1 showed higher response than Giza 2
to biofertilizer , especially phosphoren . This results is mainly
due to the different characters of the two studied cultivars .
Similar results were reported by Roy et al. (1995), Gupta and
Namdeo, (1996), El-Karamany and Bahr (1999) and Zeidan
et al. (2001).
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B.4.2. Interaction between cultivars and microelements:

With the exception of seed yield / plant and seed index in
the first season, all studied characters showed significant
differences due to the interaction effect between cultivars and
microelements during the two growing seasons.(Table 15).

The tallest plants (68.07 and 77.94 cm) were recorded by
Giza 1 cultivar with Zn 200 ppm in the first and second seasons,
respectively.

The greatest total dry weight per plant (28.60 and 26.96 gm)
was obtained by Giza 1 with Zn 200 and 100 ppm in the first and
second seasons.

Concerning number of pods per plant, the highest values
(43.02 and 45.83) were recorded by Giza 1 with Zn 100 ppm in
the first season and by Giza 2 with Zn 200 ppm in the second
season, respectively .

The highest value of seed yield per plant (11.42 gm) and
seed index (24.70 gm) were achieved by Giza 1 with Zn 200 ppm
and with Zn 100 ppm ,respectively in the second season .

For seed yield per faddan, the highest mean values which
obtained by Giza 1 with Zn 100 ppm (677.30 kg) and with boron
200 ppm (733.34kg) in the first and second seasons, respectively.

It could be concluded that applying microelements,
especially Zn favorably affected seed yield of Giza 1 cultivar.
The superiority of Giza 1 cultivar in seed yield under Zn might
be ascribed to some components of yield, especially seed index ,
seed yield / plant and number of pods / plant.
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These results are in harmony with those obtained by Abd-
Elgawad et al. (1993), Ulukan et al. (2002), Hafiz (2004) and
Johnson et al. (2005).

The effect of interaction between cultivars and
microelements on straw and biological yield / fad . indicated that
the superiority of Giza 1 on Giza 2 in both season was
significantly evident under boron . Giza 1 X boron 100 ppm
recorded the maximum values of the above mentioned characters
(1258.79 and 1892.35 kg / fad.) in the first season, respectively.
While in the second season, Giza 1 had the maximum values
(1685.08 and 2418.42 kg/fad.)) under boron 200 ppm,
respectively .

Conceming harvest index, Giza 1 cultivar recorded the
highest value (37.70%) with Znl00 ppm in the first season.
While, the highest value of the above mentioned trait (36.23%)
was obtained from Giza 2 under Zn 200 ppm in the second
season.

B.4.3.Interaction between biofertilizers and micronutrients:

The effect of the interaction between biofertilizers and
micronutrients was significant on all characters of yield and its
components of chickpea in both seasons (Table 16).

Results in Table (16) show that, in the first season applying
phosphoren with Zn both levels(100 and 200 ppm) performed
well, and recorded the tallest plant (71.25 cm) with Zn 200 ppm
and highest total dry weight / plant (27.23 gm) maximum number
of pods / plant (47.34, highest seed yield / plant (14.11 gm ) and
highest seed index (26.58 gm) with Zn (100 ppm) .
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While in the second season, the highest values of the above
mentioned traits were obtained from applying phosphoren with
different microelements under study which are (78.83 cm) with
Zn 100 ppm for plant height, (27.20 gm) with Zn 100 ppm for
total dry weight /plant, (50.38) with boron 200 ppm for number
of pods /plant, (12.28 gm) with Zn 100 ppm for seed yield /plant
and (24.26 gm) with Zn 200 ppm for seed index .

For seed yield per faddan, the highest mean values which
obtained by adding Zn 100 ppm with biogen (729.08 kg /faddan)
and with phosphoren (783.15 kg/faddan) in the first and second
seasons, respectively .

The effect of interaction between biofertilizers and
microelements on straw and biological yield /fad. showed the
surperioity of phosphoren with different microelements under
study in both seasons .

In the first season, phosphoren with boron 200 or 100 ppm
recorded the maximum values of the above mentioned character
(1357.89 and 1982.40 kg/fad.), respectively.

While in the second season, phosphoren had the maximum
values (1667.52 and 2450.67 kg/fad.) under Zn 100 ppm,
respectively .

As to the harvest index, zero biofertilizer with Zn 100 ppm
recorded the highest value (38.04 ) in the first season. While the
highest value in the second season (40.13) was obtained from
biogen under Zn 200 ppm.

In conclusion, the interaction between biofertilizer and
microelements on chickpea yield and its components indicated
that the effect of phosphoren was influenced by microelements ,
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especially Zn. Similar results were reported by Chandra (1995)
and Jain et al. (2007).

B.4.4.Interaction between  cultivars, biofertilizer and

micronutrients:

With the exception of biological yield / fad. and harvest
index in the first season and total dry weight /plant , seed
yield/plant and seed index in the second season, all other studied
characters showed significant differences due to the interaction
effect among cultivars, biofertilizers and microelements (Table
17).

The tallest plants was recorded by Giza 1 with phosphoren
and Zn (200 and 100 ppm) (72.66 and 80.33 cm) in the first and
second seasons, respectively .

The greatest total dry weight / plant was obtained by Giza 1
with biogen and Zn 200 ppm being (31.20 gm), but the difference
between this treatment and phosphoren with Zn 200 ppm or
biogen with boron 100 ppm both with Giza 1 were not
significant, in the first season.

The highest value of number of pods/plant was obtained by
Giza 2 with phosphoren and Zn 100 ppm being (48.90 pod)
without significant difference with zero biofertilizer X boron 100
ppm and phosphoren X Zn 200 ppm both with Giza 2 as well as
Giza 1 X phosphoren X Zn 100ppm, in the first season .While,
Giza 1 X phosphoren X boron 200 ppm being (52.9 pod) without
significant difference with Giza 1 X phosphoren X boron 100
ppm and Giza 2 X phosphoren X Zn 100 ppm in the second
season .
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As regarding seed yield /plant and seed index, the highest
values (15.96 gm and 29.58 gm) were obtained by Giza 1 with
phosphoren and Zn 100 ppm in the first season , respectively .

Concerning seed yield /fad., Giza 2 with biogen and Zn 100
ppm produced the highest value (765.41 kg/fad.) in the first
season.While, in the second season, Gizal with phosphoren and
Zn 100 ppm produced the greatest value (793.29 kg/fad.).
Generally, the results indicated that no definite trend could be
detected for the effect of interaction among the three
experimental factors on chickpea seed yield /fad. Similar results
were reported by Hafiz (2004).

The highest average of straw yield per faddan was obtained
by Giza 1 under biogen with boron 100 ppm being (1595.74 kg )
and phosphoren (1881.65 kg) in the first and second seasons ,
respectively .

Biological yield /fad.of Giza 1 showed the highest value
when applying phosphoren with boron 200 ppm being (2577.36
kg/fad.),only in the second season. Also, in that season Giza 2
recorded the highest average harvest index (42.70) by adding
biogen and Zn 200 ppm .

C.Seed gquality:
C.1.The differences between cultivars :

Table (18) revealed that the two chickpea cultivars
significantly differed in protein % and carbohydrate % in one

season out of two.

Giza 1 produced higher protein and carbohydrate (20.45
and 57.84%) in the first season, respectively. 4
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Table (18) Protein and carbohydrate % for two chickpea
cultivars in 2007/2008 and 2008/2009 seasons.

Carbohydrate%

S1 S2

Cultiv. refer to cultivar
S1:2007/2008 season . S2: 2008/2009 season .

C.2.The effect of biofertilizers :

The mean values of protein and carbohydrate % as affected
by biofertilizers in both seasons are presented in Table (19) .

The differences between the mean values of protein and
carbohydrate percentage as affected by biofertilizer treatments
were significant in the two seasons.

Biogen gaved the highest percentage of protein was (20.91)
and (21.15%) in the first and second seasons, respectively.
While, the maximum percentage of carbohydrate recorded by
applying phosphoren (57.96 %) in the first season and biogen
(59.94 %) in the second season. No significant difference was
observed between phosphoren and biogen in the percentage of
the two characters of seed quality under study.

These results are in feel agreement with those obtained by
Monib et al. (1994) and Negm et al. (1998).
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Table (19) Protein and carbohydrate % as affected by
biofertilizers in 2007/2008 and 2008/2009

seasons.

Biofertilizer Protein% - Carbohydrate%

treatments S1 S2 S1 S2

Zero biofert.

Phosphoren

Biogen

L.S.D.

Biofert. refer to Biofertilizer
S1:2007/2008 season . S2: 2008/2009 season .

C.3.The effect of micronutrients:

Results in Table (20), show that protein and carbohydrate
percentages were significantly increased by microelements in one
season out of two. Appling Zn 100 ppm recorded the highest
percentage of protein 21.13 and carbohydrate 58.08% .

The increase in protein and carbohydrate% by Zn
application might be attributed to the essential role of this
element to activate several enzymes which are important for
producing dry matter and storing it in seed .These results are in
feel agreement with those obtained by Abd-El-Aziz and Anton
(1999), Zaghloul et al. (2002), Sunder et al. (2003) and
Stivastava et al. (2006).
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Table (20) Protein and carbohydrate % as affected by
micronutriens in 2007/2008 and 2008/2009

seasons.
Micronutrient Protein% Carbohydrate%
| treatments (ppm) S1 S2 S1 S2

Zero micro.

100 Zn
200 Zn

100 boron

200 boron

L.S.D

Micro. refer to Micronutrient
S1:2007/2008 season . S2: 2008/2009 season .

C.4. Interaction effect:
C.4.1. Interaction between cultivars and biofertilizers:

Results in Table (21) showed significant interaction
between the cultivars and biofertilizers applications in the two

seasons.

Giza 2 cultivar with biogen had the highest values for
protein (20.95% and 21.73%) in the first and second
season,respectively. but the difference between the above
mentioned treatment and all the other treatments was not
significant except Giza 2 X zero biofertilizer in the first season.
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While, in the second season the difference was not significant
only with Giza 1 X phosphoren.

Respecting carbohydrate percentage , Giza 1 X phosphoren
produced the maximum value (58.22%) but the difference
between this treatment and all the others treatments is not
significant except Giza 2 X zero biofertilizer in the first
season.While, Giza 2 X biogen recorded the highest value
(59.30%) without significant difference with Giza 1 X
phosphoren in the second season .

Table (21) Protein and carbohydrate % as affected by
interaction between cultivars and biofertilizers
in 2007/2008 and 2008/2009 seasons.

Protein% Carbohydrate%

Cultiv. X Biofert.

S1 S2

Zero
biofert.

Phospho.

Biogen

Zero
biofert.

Phospho.

Biogen

L.S.D.

Cultiv. refer to cultivar  Bio. refer to Biofertilizer.
S1:2007/2008 season . S2: 2008/2009 season .
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C.4.2. Interaction between cultivars and micronutrients:

The effect of interaction between cultivars and
micronutrients on protein and carbohydrate percentage was
significant in one season out of two (Table 22) .

Giza 2 with Zn 100 ppm produced the maximum protein
(21.16 %) and carbohydrate (58.84 % ) percentage in chickpea
seed in the second and first season, respectively).

Table (22)Protein and carbohydrate % as affected by interaction
between cultivars and micronutrients in 2007/2008 and
2008/2009 seasons.

in¢ bohydrate?
Cultiv.XMicro.(ppm) Protein% Carbohydrate%

S1 S2 S1 S2

Zero micro. 19.51 19.93 56.96 57.71
100 Zn 21.09 21.09 58.53 58.84
200 Zn 20.64 20.58 58.18 58.58

100 boron 20.77 20.18 57.86 58.31
200 boron 20.25 19.86 57.65 58.71

Zero micro. 20.27 20.92 56.90 57.72
100 Zn 20.38 21.16 58.84 58.63
200 Zn 20.32 20.58 58.27 57.28

100 boron 19.88 19.88 57.52 57.60

200 boron 20.36 56.94 58.67

1.1 1.21 N.S

Cultiv. refer to cultivar  Micro. refer to Micronutrient
S1:2007/2008 season . S2: 2008/2009 season .
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C.4.3. Interaction between biofertilizers and micronutrients :

Results in Table (23) indicate that protein and carbohydrate
percentage were significantly affected by the interaction between
biofertilizers and micronutrients in one season only . Phosphoren
with zero microelements produced the maximum protein%
(21.37%) in the first season.While, the highest percentage of
carbohydrate per seed was 60.79 % in the second season, due to
applying biogen with boron 200 ppm .

Generally ,the results indicated that no definite differences
in protein and carbohydrate % due to the interaction between the
two factors .These results are in agreement with that obtained by
Satajit et al. (2003), Hafiz (2004), Pathak (2003) and Mut and
Gulumser (2005).

C.4.4.Interaction between _cultivars, biofertilizers and

micronutrients:

The differences between the average values of protein and
carbohydrate percentage were significant due to the interaction
effect among the three experimental factors (Table 24).

The highest mean value of protein % was obtained by Giza
1 with phosphoren and Zn 100 ppm (22.05 and 22.40 %) in the
first and second seasons, respectively.

For carbohydrate percentage, the highest mean value was
obtained by Giza 1 with biogen and Zn 100 ppm (59.43%) in the
first season and with zero microelements (62.25%) in the second
season .These results are in agreement with that obtained by
Krishnareddy and Ahlawat (1996).
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Table (23) Protein and carbohydrate% as affected by interaction
between biofertilizers and micronutrients in
2007/2008 and 2008/2009 seasons.

Protein% Carbohydrate%
Micro.(ppm) s1 s2 s1 s2
Zero micro. 21.37 22.16 59.13 59.62
100 Zn 20.32 20.56 57.96 59.05
200 Zn 19.66 20.25 57.35 58.01
Phospho | 190 boron | 20.69 | 20.18 | 57.83 | 57.52
200 boron 20.04 20.95 57.53 57.30
Zero micro. 21.00 21.67 59.10 59.36
100 Zn 20.79 21.25 58.05 57.55
200 Zn 21.00 20.03 57.96 58.13
100 boron 20.91 20.90 56.96
200 boron 20.85 21.91 57.01
Zero micro. 18.78 18.79 56.25
100Zn | 1985 | 19.55 | 57.83
200 Zn 2034 | 19.93 | 58.68

Zero
biofert. | 100 boron 20.32 19.44 57.76

200 boron 20.12 19.25 57.10
L.S.D. 1.5

Biofert. refer to Biofertilizer Micro. refer to Micronutrient

S1:2007/2008 season . S2: 2008/2009 season .
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Table (24) Protein and carbohydrate % as affected by interaction
between cultivars, biofertilizers and micronutrients

in 2007/2008 and 2008/2009 seasons.

Cultiv. refer to cultivar

Bio. refer to Biofertilizer Micro. refer to Micronutrient
S1 : 2007/2008 season . S2: 2008/2009 season .

Cultiv. X Biofert.XMicro.(ppm) Protein% Carbohydrate %

S1 S2 S1 S2
Zero micro. 19.17 20.56 57.63 57.40
100 Zn 22.05 22.40 59.26 61.00
200 Zn 20.69 21.52 58.70 60.42
Phospho. 100 boron 19.95 20.81 56.96 .| 58.72
200 boron 19.92 20.59 57.53 58.31
Zero micro. 20.59 21.43 56.96 62.25
100 Zn 21.30 21.47 59.43 57.87
200 Zn 20.69 20.12 56.70 57.76
Biogen 100 boron 21.08 19.77 58.93 57.52
200 boron 20.69 20.11 57.50 57.57
Zero micro. 18.78 18.55 56.30 56.49
Gizal 100 Zn 19.94 19.41 56.90 57.65
Zero 200 Zn 20.53 20.12 59.16 57.56
biofert, |100boron 21.27 19.21 57.70 58.70
200 boron 20.14 18.89 57.93 57.26
Zero micro. 20.92 21.34 57.43 57.20
100 Zn 20.69 21.93 59.00 58.24
200 Zn 19.94 19.60 57.23 57.68

Phospho. 100 boron 19.37 19.68 57.73 57.3
200 boron 21.46 19.77 58.13 56.73
Zero micro. 21.11 22.39 57.06 59.34
100 Zn 20.70 21.87 58.76 60.85
200 Zn 20.89 22.39 59.40 57.35
Biogen 100 boron 20.91 20.29 57.00 58.74
’ 200 boron 21.14 21.70 56.43 60.21
Zero micro. 18.78 19.02 56.20 56.62
Giza? 100 Zn 19.75 19.69 58.76 56.79
Zero 200 Zn 20.14 19.74 58.20 56.81
biofert. 100 boron 19.37 19.66 57.83 56.75
200 boron 20.14 19.61 56.26 59.07

L.S.D. 2.12 1.88 2.12

Results and Discussion

-82-

www.manaraa.com



-~

CORTIREATRYRY,

gl

£
]
2
¢
i
&
¥

www.manaraa.com



www.manaraa.com




SUMMARY

Two field experiments were carried out at the Farm of
Faculty of Agriculture,AL-Azhar University at Nasr City, Cairo
Governorate during the two successive seasons of 2007/2008
and 2008/2009 to study the effect of Biofertilizer and
Micronutrients on growth, yield and yield components of some
chickpea cultivars (Cicer arietinum, L.).

Each experiment included 30 treatments, which were the
combination of 2 cultivars, 3 treatments of biofertilizer and 5

treatments of micronutrients.
Studied Factors:
A:Cultivars
1- Giza 1
2- Giza 2
B-Biofertilizer treatments :
1-0.0 biofertilizer.
2-Phosphoren at the rate of 500 gm /fad.
3-Biogen at the rate of 300 gm /fad.
Phosphoren and Biogen were obtained from The Unit of
Biofertilizer Agric. Res. Center, Giza — Egypt.
C-Micronutrient treatments :
1-0.0 micro nutrient.
2-100 ppm concentration of Zn as Zn SOa.
3-200 ppm concentration of Zn as Zn SOa.
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4-100 ppm concentration of B as Na,B40-,
5-200 ppm concentration of B as Na,B,07.

The soil of experiment was clay loam with 7.7PH and
0.89% organic matter content .

A randomized complete block design was used with three
replication.

Data on growth characters (at 75 and 105 days after
sowing), flowering date, yield and yield components were
recorded.

Results could be summarized as follows:
A.Growth characters:
A.l1. The differences between of cultivars :

1.After 75 days from sowing :

Chickpea cultivars showed significant differences in all
studied characters at 75 days after sowing (DAS), except plant
height , dry weight of leaves in the first season ,number of
branches/plant and dry weigh of branches/plant and total dry
weight / plant in the second season .

Giza 1 recorded the highest values of No. of branches /plant
(9.25), dry weight of branches/plant (3.29 gm) and total dry
weight /plant (6.13 gm) in the first season as well as the highest
value of plant height (43.28 cm) in the second season and, no. of
days from sowing to 50% flowering by (70.93 day) in the second
season. Giza 2 gave the maximum value of dry weight of
Jeaves/plant (2.31 gm) in the second season.
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2.After 105 davs from sowing:

Chickpea cultivars showed significant differences in all
studied characters at 105 days after sowing (DAS), except dry
weight of leaves in the second season and total dry weight per
plant in the two seasons .

Giza 1 gave the highest values of plant height (57.77 cm)
and dry weight of branches/plant (8.95 gm) in the second season
as well as dry weight of leaves /plant (7.09 gm) in the first
season. Giza 2 was recorded the highest values of No. of
branches /plant (25.71) in the second season .

A.2. The effect of biofertilizers:

1.After 75 days from sowing:

Biofertilizer treatments indicate that significant differences
in all growth characters at 75 days after sowing DAS, except
number of branches / plant in the second season .

Results indicate that the phosphoren fertilizer gave the
highest values for dry weight of leaves/plant (3.05 gm), in the
first season as well as dry weight of branches /plant (4.51 gm),
total dry weight /plant (7.08 gm) and lowest days of no. of days
from sowing (69.50 day) in the second season .

Biogen fertilizer gave tallest plants (43.92 c¢m) in the second
season and No. of branches /plant (9.19) in the first season.

2.After 10S days from sowing :

Biofertilizers treatments indicate that significant differences
in all growth characters at 105 days after sowing DAS, except
number of branches / plant in the two seasons and dry weight of
branches per plant in the second season .
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Phosphoren gave the highest values of dry weight of
Jeaves/plant (7.50 gm) in the second season and dry weight of
branches per plant (5.51 gm) in the first season and Biogen gave
the tallest plants (59.13 cm) and total dry weight /plant (16.83
gm) in the second season.

A.3. The effect of micronutrient:

1.After 75 days from sowing :

All studied characters showed significant differences due to
micronutrient treatments at 75 (DAS), except dry weight of
branches per plant in the second season .

Application of Zn 100 ppm significantly increased plant
height (43.90 cm) and total dry weight /plant (7.42 gm) in the
second season. Zn 200 ppm gave the highest values of dry weight
of leaves/plant (2.87 gm) in the first season and no. of days from
sowing (68.00 day) in the second season.

Application of boron 100 ppm gave the highest value for
dry weight of branches per plant (3.61 gm) in the first season,
and no. of branches / plant (17.36) in the second season.

2. After 105 days from sowing:

All studied characters showed significant differences due to
micronutrient treatments at 105 (DAS) for all growth characters,
except dry weight of branches per plant in the two seasons and
total dry weight per plant in the second season .

Application of Zn 100 ppm gave greatest values for dry
weight of leaves/plant (7.53 gm) and total dry weight per plant
(12.76 gm) in the first season. Application of Zn concentration
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200 ppm recorded the highest values of plant height (58.88 cm)
in the second season.

Application of Zn 200 ppm produced the highest values for
no. of branches / plant (26.55) in the second season .
A.4.Interaction effects :

A.4.1. Interaction effect between cultivars and biofertilizers
treatments :

1.After 75 davs from sowing :

Results indicate that significant differences due to the
interaction effect between chickpea cultivars and biofertilizers at
75 on growth characters except plant height per plant in the first
season, number of branches/ plant in the second season and
number of days from sowing to 50 % flowering in both seasons.

Giza 1 with phosphoren gave the highest values for dry
weight branches/plant (5.41 gm) and total dry weight /plant (8.13
gm) in the second season .

Giza 1 with biogen gave greatest values for no. of branches
(9.95) and dry weight of leaves/plant (3.16 gm) in the first
season.

Giza 2 with biogen gave the highest value for plant height
(44.10 cm) in the second season.
2.After 105 days from sowing :

Results indicate that significant differences due to the
interaction effects between chickpea cultivars and biofertilizers
at 105 were obtained on growth characters, except dry weight of
branches/ plant in the first season.
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Giza 1 with biogen recorded the highest values for plant
height (62.46 cm), dry weight of branches/plant (10.43 gm) and
total dry weight /plant (18.92 gm) in the second season, as well
as dry weight of leaves/plant (7.96 gm) in the first season .

Giza 2 with phosphoren recorded the highest values for no.
of branches per plant (28.86) in the second season.

A.4.2 Interaction between cultivars and micronutrients:

1.After 75 days from sowing:

All  studied growth characters showed significant
differences due to the interaction effect between chickpea
cultivars and micronutrient at 75 (DAS), except dry weight of
leaves and branches per plant in both seasons and total dry
weight per plant in the second season.

Application of Giza 1 with Zn 100 ppm significantly
increased plant height (44.26 cm) in the second season, number
of branches per plant (19.41) in second season, and total dry
weight per plant (6.75 gm) in the first season.

Giza 1 with Zn 200 ppm gave the highest value no.of days
from sowing 50% flowering (67.66 day) in second season .

2. After 105 days from sowing:

All studied growth characters showed significant
differences due to the interaction effect between chickpea
cultivars and micronutrients at 105 (DAS), except dry weight of
branches per plant in the second season .

Giza 1 with Zn 200 ppm gave the highest values for plant
height (58.97 cm), number of branches per plant (17.87), and dry
weight of branches per plant (5.72 gm) in the first season, dry

Summray -88-

www.manaraa.com



weight of leaves per plant (8.25 gm) and total dry weight per
plant (18.63 gm) in the second season. Giza 1 with Zn 200 ppm
gave the tallest plants (60.33 cm) in the second season.

Giza 2 with Zn concentration 200 ppm recorded the height
value for no.of branches /plant (29.33) in the second season .
A.4.3.Interaction _ effect _between __ biofertilizers _and

micronutrients:

1. At 75 davs after sowing:

Results indicate that significant differences due to the
interaction effects between the two factors at 75 (DAS) for all
growth characters, except number of days from sowing to 50 %
flowering in both seasons.

The tallest plant recorded with phosphoren and zero micro
nutrients by (47.3 cm), no. of branches/plant (20.60), dry weight
of branches / plant (5.70 gm) and total dry weight per plant (9.29
gm) in the second season, as well as dry weight of leaves per
plant (3.91gm) in the first season.

TI.At 105 days after sowing :

All studied characters showed significant differences due to
the interaction effect between the two factors at 105 (DAS) in
both seasons, except dry weight of branches/plant in the first

se€ason.

Biogen with zero micro nutrients recorded the highest
values for plant height (65.33cm), dry weight of branches/plant
(10.58 gm) and total dry weight per plant (18.89 gm) in the
second season.
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Biogen with Zn 100 ppm gave the highest values for dry
weight of leaves / plant (8.79 gm) in the second season.

Appling zero biofertilizers with Zn 200 ppm gave the
highest value for no. of branches /r plant (30.66) in the second
season . '

A.4.4. Interaction effect between cultivars, biofertilizers and

micronutrient treatments:

1. At 75 davs after sowing:

Results indicate that significant differences due to the
interaction effect between the three factors at 75 (DAS) in both
seasons. except plant height, number of branches and number of
days from sowing to 50 % flowering in the first season.

As for plant height, Giza 1 with phosphoren and Zn 100
ppm had the highest value (49.10 cm), no. of branches / plant
(22.86) and total dry weight per plant (9.22 gm) in the second
season .

Giza 1 with zero micronutrient gave the highest value for
dry weight of branches /plant (6.83 gm) in the second season.
Giza 2 with phosphoren and Zn 100 ppm gave the highest dry
weight of leaves /plant (3.98 gm) in the first season.

Giza 2 with phosphoren and Zn 200 ppm gave the lowest
value for number of days from sowing to 50 % flowering (65
day) in the second season.

I.At 105 days after sowing :

All studied characters showed significant differences due to
the interaction effect among cultivar, biofertilizer and
micronutrient treatments at 105 days in both seasons, except
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plant height in the first season and dry weight of branches in both
seasons .

The highest dry weight of leaves/plant recorded by Giza 1
with biogen and Zn 100 ppm (11.04 gm) and total dry weight
/plant (24.38 gm) in the second season .Giza 1 with Biogen and
Zn 200ppm gave the highest mean values for plant height (68.66
cm) in the second season. Giza 2 with phosphoren and boron
200 ppm gave the highest for number of branches /plant (37.66)
in the second season.

II. vield and its components :
I1.1.The differences between cultivars :

The differences between cultivars reached the significance
level for all studied characters, except number of pods / plant in
the second season and biological yield / fad. in the first season .

Giza 1 cultivar gave the highest values of plant height
(70.45 cm), seed yield per fad. (629.23 kg), straw and biological
yields per fad.(1413.60 and 2052.12 kg/fad.) in the second
season, as well as total dry weight per plant (26.26 gm), seed
yield per plant (12.82 gm) and seed index (26.87 gm) in the first
season.

Giza 2 cultivar gave the highest value for number of
pods/plant (40.65 pod) in the first season.

I1.2. Effect of biofertilizers:

All studied characters were significantly affected by
biofertilizers treatments during the two seasons.

Phosphoren treatment gave the tallest plants (71.56 cm),
number of pods per plant (46.34 pod), seed, straw and biological
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yields per fad. (632.06, 1364.57 and 2010.57 kg/fad.) in the
second season, as well as total dry weight per plant (25.86 gm),
seed yield per plant (11.94 gm) and seed index (24.66 gm) in the
first season. Biogen treatment gave the maximum values for
harvest index (33.81) in the first season.

I11.3. Effect of micronutrients :

Results indicated that for effect of micronutrient under
studied characters during two seasons, except seed index in the
second season and straw yield in the first season.

Treatment Zn 100 ppm give the highest values for seed
index (24.32 gm) and harvest index (35.98 %) in the first season ,
as well as seed yield/fad. (691.88 kg) and biological yield
/fad.(2097.73 kg) in the second season Treatment Zn 200 ppm
gave the highest value of plant height (72.88 cm) in the second
season.

Boron 100 ppm treatment give the highest value of total dry
weight per plant (26.47gm) in the first season and no. of pods per
plants (45.22 pod) in the second season.

Treatment boron 200 ppm gave the highest value of seed
yield per plant (11.88 gm) in the first season and straw yield per
fad. (1417.65 kg) in the second season.

I1.4.Interaction effect :

11.4.1. Interaction between cultivar and biofertilizer :

Results indicate that total dry weight per plant, number of
pods per plant, seed yield per plant and seed index were
significantly affected by the interaction between cultivar and
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biofertilizer in one season out of two, except plant height in the
two seasons .

Giza 1 cultivar with phosphoren gave the height values for
number of pods per plant (46.85 pod), seed yield/fad. (692.90
kg), straw yield / fad.(1617.30 kg) and biological yield (2338.08
kg) in the second season as well as seed yield/ plant (13.50 gm),
seed index (27.52 gm) and harvest index (35.66 %) in the first
season. While, Giza 1 cultivar with biogen gave greatest values
for total dry weight per plant (28.05 gm) in the first season.

I1.4. 2. Interaction effect between cultivar and micronutrient:

With the exception of seed yield / plant and seed index in
the first season, all studied characters showed significant
differences due to the interaction effect between cultivars and
micronutrient during the two growing seasons.

Giza 1 cultivar with Zn 100 ppm gave greatest values for
seed index (24.70 gm) in the second season and harvest index
(37.70 % ) in the first season.

Giza 1 cultivar with Zn 200 ppm gave greatest values for
plant height (77.94cm) in the second season, total dry
weight/plant (28.60 gm) in the first season and seed yield/plant
(11.42 gm) in the second season. Also, Giza 1 cultivar with
boron (200 ppm) gave greatest values for seed yield/fad.
(733.34 kg), straw yield/fad. (1685.08 kg) and biological yield
/fad. (2418.42 kg) in the second season.

Giza 2 cultivar with Zn 200 ppm gave the highest value for
number of pods /plant (45.83 pod) in the second season .
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11.4.3.Interaction effect between biofertilizers and

micronutrient:

Results indicate that all traits were significantly affected by
the interaction between biofertilizers and micronutrient in the
two seasons.

Results show that, applying phosphoren with Zn 100 ppm
recorded the highest value for plant height (78.83 cm), straw
vield /fad.(1667.52 kg) and biological yield /fad.(2450.67 kg) in
the second season as well as total dry weight (27.23 gm), seed
yield /plant (26.58 gm) and seed index (26.58 gm) in the first
season .

Phosphoren with boron 200 ppm gave the highest value for
No.of pods/plant (50.38 pod) in the second season. Biogen
treatment with Zn 200 ppm gave the highest value of harvest
index (40.13%) in the second season .

11.4.4. Interaction effect between cultivars, biofertilizer and

micronutrient :

With the exception of biological yield/fad. and harvest
index in the first season ,total dry weight /plant ,seed yield /plant
,seed index in the second season all studied characters showed
significant.

Giza 1 cultivar with phosphoren and Zn 100 ppm gave the
highest values for plant height (80.33 cm), seed yield /fad.
(793.29 kg) in the second season and seed yield /plant (15.96
gm), seed index (29.58 gm) in the first season.
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Giza 1 cultivar with phosphoren and boron 100 ppm gave
the highest value for straw yield/fad. (1881.65 kg) in the second
season .

Giza 1 cultivar with phosphoren and boron 200ppm
showed the highest values for number of pods /plant (52.90 pod)
and biological yield /fad.(2577.36 kg) in the second season .

Giza 1 cultivar with biogen and Zn 200 ppm recorded the
highest value for total dry weight /plant (31.20 gm) in the first
season. Giza 2 cultivar with biogen and Zn 200 ppm gave the
highest value for harvest index (42.70%) in the second season .

C.Chemical seeds contents:
C.1. The differences between cultivar :

Cultivars significantly differed in the first season, Giza 1
produced higher protein and carbohydrate percentage (20.45 and
57.84%) than Giza 2.

C.2. Effect of biofertilizer:

The differences between biofertilizer treatments planting

during were significant in the both seasons.

Biogen treatment gave the highest percentage of protein was
(21.15%) in the second season .While, the maximum percentage

of carbohydrate recorded by applying Biogen (58.94%) in the
second season.
C.3. Effect of micronutrients:

Appling of Zn (100 ppm) recorded the highest percentage of
protein (21.13%) in the second season and carbohydrate
(58.68%) in the first season.
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C.4. Interaction effect :

C.4.1. Interaction effect between cultivars and biofertilizers:

Results showed significant interaction effect between
cultivars and biofertilizer applications in the two seasons.

Giza 2 cultivar with biogen gave the highest values for
protein (21.73%) and carbohydrate (59.30%).

C.4.2. Interaction effect between cultivars and micronutrient:

Giza 2 cultivar with Zn 100 ppm gave the maximum for
protein percentage (21.16) in the second season and carbohydrate
(58.84 % )in the first season.

C.4.3.Interaction __effect between biofertilizers _ and

micronutrients:

Phosphoren with zero micronutrient produced the maximum
for protein % (21.37%) in the first season. While, biogen with
boron 200 ppm gave the highest percentage of carbohydrate
(60.79 %) in the second season .

C.4.4.Interaction effect between cultivars Jbiofertilizers_and

micronutrients:

Giza 1 cultivar with phosphoren and Zn 100 ppm gave the
highest mean value of protein % (22.40 %) in the second season.
While, Giza 1 cultivar with biogen and zero micronutrients gave
recorded the highest mean value for carbohydrate (62.25 %) in
the second season.
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