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ABSTRACT
Two field experiments were conducted at the experimental farm of Tag ELEZZ
station, Dakahlia Governorate, during 2003/2004 and 2004/2Q05 seasons. The effect
of three nitrogen sources (urea ammonium nitrate and ammeonium sulphate),
phospharien, citreen and contrel as well as their interaction on growth, yield, yield
components and macro & micronutrients uptake of three faba bean cultivars namely

(Sakha 1, Giza 3 and Giza 2) were studied. A split-split plot design with four

replicates were used. The main findings could be summarized as foliows:

1- Sakha 1 cultivar surpassed Giza 3 and Giza 2 in seed weight/plant, 100-seed
weight and seed yield drdab/fed and on Giza 3 in number of branches/plant in the
two seasons, but Giza 3 surpassed on Sakha 1 and Giza 2 on plant height and
straw yield.

2- Urea significantly increased the plant height, number of pods/plart, in the two
seasons, and surpassed on the number of branchedlpiant seed weight ton/plant
and seed yield (ardab/fed), in the first season.

3- Phosphorien gave the highly significant increase in number of branches/plant,
number of podsfplant, seed weight/piant, 100-seed weight (g) seed yield (ardab/fed).
And straw yield {tonffed), in the two seasons compared with the citreen and control.

4- The interaction between faba bean cultivars and nitrogen sources had a significant
effect on plant height {cm), number of pods/plant, seed weight/plant and straw yield
(ton/fed), in the two seasons and the increased in 100-seed weight in the first
seasons only and significantly increased in seed yield/fed., in the second season.

5- Planting sakha 1 cuitivar and fertilizing with 20 kg Nffed, and 1000 g/phosphorien
from phosphorein may be the recommended treatment to improve the productivity of
faba bean under the condition of the present study.

6- Guza 3 gave the highest vatues for P uptake (11.74 kg fed™) and Mn uptake {1424
fed’) as the average of both seasons. While Sakha 1 gave the highest uptake for K
(28.91 kg fed™"), while Giza 2 for N (35.43 kg fed ') and Fe uptake (93.49 g fed™).

7- Phosphorien as a biofertilizer gave the highest values for N, P, and K uptake by
niant respectively in both seasons.

8- It is noticed that, the interactions effect between all treatments with N, P, K, Fe, Zn
and Mn uptake by faba bean plants were highly significant in both seasons.

INTRODUCTION

Faba bean (Vicia faba L.) is one of the most important food legume
crops in Egypt as a source of vegetable protein and carbohydrates. The
Egyplian government encourages faba bean producers to raise the
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productivity of the cultivated area by replacing the traditional cultivars with
the new improved high ones. Amer ef al., (1992) found that Giza 461 variety
surpassed Giza 3 variety in seed yield/plant, 100-seed weight and number of
branches, pods and seeds/piant. Edris (1993) reported that Giza 3 variety
surpassed the other varieties such as Giza 1 and Giza 2 in dry matter
accumulation in seeds/plant. EL-Bana and Soliman (1994) found that Giza
4861 variety was the superior compared with Giza 2 variety in plant height
number of pods/plant and seed yield/plant. However, no significant
differences were observed between the two varieties respecting number of
branches per plant and 100-seed weight. EL-Kaddoussi (1996) stated that
Giza variety markedly exceeded Giza 402 variety in piant height, number of
pods/plant, number of seed/pod and seed vield/plant as well as/fad.

Plant growth depends on an adequate supply of nitrogen (N) in order to
synthesize the amino acids, proteins, nucleic acids and other cellular
constituents necessary for piant development (Esteban Sanches et af., 2004).
In the biosphere, N is available for plants in different forms, these include
maolecular N,, volatile ammonia on No,, mineral (NO; and NH.) and in well-
aerated agricuitura!l soils, mineral N are the most abundant forms of available
N (Von Wiren et al., 1997).

Nitrogen fertilization to Faba bean as a slarter dose might be useful
Kandil (1985) reported that number of pods and seeds/plant, 100-seed
weight, seed and straw yield/fed. were significantly increased by increasing N
rates up to 20 kg N/fed. EL-Khawaga and Zitton (1886) found that seed
vield/fed, significantly increased with increasing nitrogen levels up to 30 or 45
kg Nifed. Abdrobou (1992), revealed that when faba bean sprayed from 40
to 60 days after sowing with 1, 2 or 3% N and 0, 0.3, 0.6 or 0.9% Zn the seed
yield in both seasons was highest with 3% N and 0.6% Zn. Saghin (1998)
reported that the application rate NP and NPK fertilizers, as well as farmyard
manure increased vicia faba seed contents of fotal nitrogen, crucial nitrogen,
phosphorus, potassium, starch and fats.

Phospharus is considered as one of the essential nutrients for growth
and development of faba bean plant. In this connection, Mahmoud and Abd
EL-Hafez (1982) found that after fertilization with super phosphate the level of
available phosphorus in soil decreases sharply after a shorl period from
application. They added that this case is widespread in alkaline soils, since
the available phosphorus in the added ferilizer is rapidly transformed to
tricalicium, thus, become unavailable to the plants, Saber (1982) & Saber
and Kabesh {1988).

Organic wastes and biofertilizers are the aiternate sources to meet the
nutrient reguirement of crops and to bridge the future gaps. Farming regions
that emphasize heavy chemical application lead to adverse environmental,
agricultural and health, consequences. Numerous efforts are being exercised
every where to combat the adverse consequences of chemical farming
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(Shehata and ElL-Khawas, 2003). The biofertilized farming system is
emphasized, biofertilizer, organic manuring and bioccntrol of agricultural
pests (Saber, 1998). In receni years, biofertilizers have emerged as a
promising component combination with other chemical fertilizers (Seema et
al., 2000).

EL-Kalla et al.. (1999) reported that, were applied mineral P ievel with
" phosphorien 400 g/fed and found that the seed and straw yields in both
seasons was Righest. Ibrahim and Abbas {2004) reported that the inoculation
faba bean seeds with phosphorien at the rate 600 g/fed. increased all studied
characiers in both seasons compared with other rates phosphorien,

The aim of this work is to study the effect of three mineral nitrogen
sources, phosphorien and citreen as a micronutrients fertilizer on yield,
growth and mineral uptake of three faba bean cullivars grown on clay soil.

MATERIALS AND METHODS

Two field experiments were carried out at the experimental farm of Tag
EL-EZZ Agricultural Research Station, Dakahlia Governorate during
2003/2004 and 2004/2005 seasons to study the effect of nitrogen sources
with bio and micronutrients, addition on growth, yield and mineral contents of
some faba bean cultivars. Where the nitrogen sources were urea (46%),
ammonium nitrate-N  (33%) and ammonium sulphate NHe-N (20.5%).
Phosphorien was used as a hiofertilizer, which has active bacteria capaple to
converi tricalcium phosphate to mono calcium phosphate and cirteen, a trade
name, containing Zn:Mn:Fe at 2% for each (bio and micronaurient products
were produced by ministry of Agricultural)., Two liter/fed added to 600 liters
water. Soils samples were taken from the representing 0-30 cm depth from
ali sites of the trail. All collected sample, were mixture and represented by
one was taken for chemicat and physical analysis. Soil sample was air-dried,
ground and passed through a 2mm sieve. Partical-size distribution was
determined by international method (Piper 1850). The soil of the trail field
was clayey texture, moderate saline (EC.=5.3 dSm'1), pH (8.1), ESP (8.1%),
CaCO; (2.50%) and organic matter (1.60%), all chemical analysis were
determined according to Richard, (1954). Available, N, P, K were determined
according to Black (1982). Available forms of Zn, Mn and Fe in soil were
determined by DTPA method (diethylene triamine penta acetic acid)
according to Lindsay and Norvell (1978).

Split-split plot design with four replicates was allocated. The main plots
were devoted to the three faba bean cultivars (Sakha 1, Giza 3 and Giza 2).
The sub-plots were occupied by the following three nitrogen sources, i.e.
urea, ammonium nitrate and ammonium sulphate while the sub-sub piots
were assigned to three treatments i.e. phosphorien at the rate of 1000 g/fed
inoculating the seeds, microelements i.e. citreen at the of 2000 cm” per feddan
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spraying on the planits after 50 days from sowing and control without
phosphorien and citreen.

The preceding crop was rice in both seasons, phosphorus fertiiizer in
form of calcium superphosphate (15.5% P;0Os) was fully added before tillage
by the rate of 15 kg. The sowing date was in the first week of November in
both seasons. Three seeds of faba bean were sown as usual as dry sowing
in hills, 20 cm apart.  After thinning (before the first irrigation) nitrogen
sources (urea 48%, ammuonium nitrate 33% and ammaonium sulphate 20.5%)
were added by the rate of 20 kg N/fed. All the agricultural practices except
studied ones, were axactiy carried out as recommended.

Al harvest, a randoim sample of 10 guarded plants were taken from eacn sub-
sub plot to estimate *he foilowing characters:

1- Plant height (cm) 2- Number of branches/plant.
2- Number ¢f pods/piant. 4- Seed weight/piant (g.)
2. 100-seed weight (g.). 6- Seed yield (ardab/fed.)

7- Straw yield (Ton/feaq}.

The final vield of seeds (ardab/fed.) and straw (t/fed} were estimated
from three inner ridge ¢7 each plot.

Shoot (leaves + stems) sample were taken at harvest (as a
physioiogical stage), where the nutrients going to transiocation from leaves to
pods. All coliected sampie were dried at 70 °C in forced-air circulation oven,
ground in a porcelain mortar, Macro and micronutirents were determined as
wetdigested using H,SGs-HCIO, mixture according to (Black 1982). Fe, Zn,
Mn were determined by the atomic absorption spectrophotometer (Pirken EL-
mer —2380).

Obtained data were subjected to the statistical analysis as the usual
technique ¢f analysis of variance (ANOVA) of the split-split plot design using
the least significant difference (L.S.D.) according to the procedure outlined by
Waller and Duncan (1969).

Correlation studies:
Estimates of correiation coefficient (r) between different faba bean
characters were calculated according to the following equation;
Where:
SP x ¥

~ Jss..ss,
Sy —Y . ¥V

i

SS« =Zx" (Z x):

SS . =ZVLZ.L
- n
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r = correlation coefficient.
ss = sum of square
X, y = variables

SP = standard deviation
n = total of ireatments

RESULTS AND DISCUSSIONS

1- Faba bean cultivars performance:
The results in Tables (1 and 2) show that the significant differences
were found among the experimented three faba bean cullivars with respect t¢

all studied characters in the two growing seasons.

Sakha 1, and Giza 3

came in the first order for plant height, seed weigh/plant, 100-seed weight,
seed and straw yields/fed, but Giza 2 came in the first rank for number of
branches/plant and number of pods/plant.

Table {1): Mean values of plant height, number of branches/plant,
number of pods/plant and seed weight/plant for faba bean
cultivars, mineral fertilizer and hiclogical fertilizer and their
interaction during 2003-2004 and 2004-2005 seasons.

Plant No. No. of pods/piant Seed
Characlers height branches/plant P : wei tht/plant
Treatments [2003/04 2004/05 [2003/04 [2004/05 2003/04 2004/05 2003/C4 [2004/05
(A) Cultuvar
Sakha 1 97.74 | 12374+ 3860 352 24.8 253 38.00 | 439
Giza 3 i103.31 | 12744 1 3.05 2.99 2286 26.0 36.05 | 38.26
Giza 2 95.23 | 9768 4.20 364 271 28.6 3392 | 36.19
F lests s - .« e - s . .
L.s.D. 5% 1.35 1.46 0.100 0.09 0.73 005 0.65 0.886
1% 3.12 337 0.230 0.16 1.69 0.12 1.52 1.99
B) Min-F.
Urea 167.27 : 12973 | 3.81 3.38 27.0 271 37.76 | 38.03
Ammonium nitrate; 95.46 | 11490 | 337 312 23.9 25.0 34.71 38.94
mronium
ulphate £355 | 10448 | 370 364 235 278 3549 | 4040
F. tests - » n - NS - & o * NS
L.8.D. 5% 1.35 1.46 0.100 0.73 0.05 0.66
1% 312 3.36 0.230 -- 1.69 0.12 182
C} Bio-fert.
Cantrol 9032 | 11429 | 283 3.02 209 23.0 31.79 | 3418
Citreen 103.62 | 11746 { 368 325 251 26.7 3692 | 3.1
Phesphorien 102.34 1 11436 1 435 3.88 28.4 303 826 | 45.10
Ftests - N NS - & L] - o .- - - -
L.S.D. 5% 135 — 0.100 0.09 0.73 0.05 0.66 0.86
1% 3.12 0.230 0.16 1.69 0.12 1.52 1.99
(D) Interaction
A % B - L] NS NS -w ) - * w
A x C NS NS NS NS NS . * NS
BxC NS NS NS NS NS i i NS
WxB<C NS NS NS NS NS " NS
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The superiority of Sakha 1 could atiributed to the genetic potential in proving
the lend of resistance to chocolate and rust diseases. Moreover, the
variations among the investigated cultivars mainly due to the differences in
their genetic constitution. These data agree with that found by Amer ef al.
{1992), Edris (1993}, EL-Banna and Soliman (1994), lbrahim and Abbas and
EL-Kaddoussi (1996).

Table (2}: Means values of 100-seed weight, seed yield ardab/fed and
straw yield ton/fed for faba bean cultivars, mineral fertilizers
and biclogical fertilizer and their interaction during 2003-2004
and 2004-2005 seasons.

100-seed Seed yield ardab/fed Straw yield
Characters weight T (ton/fed)
Treatments 2003/04 2004/05 2003/04 2004/05 2003/04 2004/05
(A) Cultuvar
Sakha 1 74.69 84.72 9.84 9.87 1.800 2.020
Giza 3 75.22 79.56 9.65 9.43 . 2054 1.970
Giza 2 61.47 64.47 8.71 8.71 1.880 1.850
F tests - rae — ram — P
L.S.D. 5% 0.50 0.80 0.24 0.11 0.03 005
1% 1.15 1.684 0.54 0.26 0.06 0.10
«{B) Min-F.
Urea 70.02 77.28 9.73 876 1.994 1.870
Ammonium nitrate 70.05 76.08 ! 022 9.24 1.936 1.780
Ammonium
sulphate 71.30 75.42 825 .02 1.904 1.980
F.lests NS NS NS b * *
LSO 5% -- - -- 0.11 0.03 0.05
1% - - - 0.26 - Q.10
{C) Bio-micro.
Control 63.33 71.31 7.50 8.04 1.891 1.730
Citreen 72.77 76.17 10.00 9.39 2.083 1.870
Phosphorien 75.27 §1.28 10.70 10.58 2.160 2.030
F tests - - r—y P e s
L.S.D. 5% 0.50 0.80 0.24 0.11 0.03 0,05
1% 1.15 1.84 0.54 0.26 0.06 0.10
{D} Interaction
A x B X ow NS NS Y ' w -
[AxC : NS NS NS ik NS
BxC . NS NS * * NS
iAxB xC NS NS NS NS NS NS

2- Influence of mineral and micronutrients fertilization:

Results presented in Tables (1 and 2) showed that, the nitrogen source
of urea gives the highest values at most studied parameters in both seasons
except ammonium sulphate fertilizer gave the highest values for No. of
branches/plant, No. of pods/plant, seed weight/plant, and straw yield ton/fed
in 2004/2005 and 100-seed weight in 2003/2004 season.
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Data in Tabie (2) illustraled that, Sakha 1 gives the highest vaiues in
seed yield/fed with Giza 3 and Giza 2, which the increased in percentages
were 1.9% and 13% in the first season respectively while 4.7% and 13.3% in
the second ssason respectively. The previous results agreed with ihe
findings of kindil (1985); EL-Kahwaga and Zitton (1988), Abdrpobou (1992)
and Saghin {1998).

' Data presented in Tables (1 and 2) reveal that inoculation of faba bean
seeds with phosphorien significantly increased in the number of
branches/plant, number of pods/piant, seed weight/plant, 100-seed weight,
seed yield/fed. and straw yield/fed. compared with citreen and the control
without (phosphorien and citreen). The increased in seed vield was 7%, 42%
in the first season and 12.7%, 31.6% in the second season to phosphorien
over than citreen and control respectively. These resulis are in agreement
witih results of Mahmoud and Abd EL-Hafez (1982), Saber (1982), Saber and
Kabesh (1988}, Abo El-Nour et al. (1996), and Ibrahim and EL-Abbas (2004).

The interaction effect between faba bean cultivars and nitrogen
sources had a marked effect on number of pods/plant and seed weight/plant
in the two seasons asit is shown in Tables (3 and 4). The highest in umber
of pods/plant (31.43) in the first season and (30.86)in the second season was
produced from Giza 2 variety fertilized with 20 kg N/fed. from urea and
ammonium sulphate, respectively. On the other hand, the lowesi number of
pods/piant (21.35) in the first season and (23.15) in the second season was
given by Giza 3 and Sakha 1, respectively variety fertilized by 20 kg N/fed.
from urea and ammonium nitrate respectively.

Table {3): Number of pods/plant weight as affected by the interaction
between cultivars and source of nitrogen fertilization in
2003/2004 and 2004/2005 seasons.

Characters Number of pods/plant

Seasons 2003/2004 2004/2005

Cultivars Sakha 1 Giza 3 Giza 2 Sakha 1 Gizad | Giza2
Forms of N.
Urea 2B8.36 21.35 31.43 27.48 26.38 27.45
AWmrnenium nitrate 25.93 21.62 23.95 23.15 24.38 27 .56
Ammonium sulphate 22.32 24.38 25.95 23.23 27.33 30.86
F test i .
LS.D 5% 0.29 0.3
1% 0.49 0.51

The highest seed weight/plant (43.68) in the first season and (46.50) in -
the second season produced from Sakha 1 varitey fertilized with 20 kg N/fed
from urea on the other hand, the lowest seed weight/plant (32.82) in the first
season was given by Sakha 1 variety fertilized with 20 kg N/fad. from
ammonium sulphate and (34.20) was given by Giza 3 variety fertilized with 20
kg N/fed from urea in the 2™ season.

8283



Mohamed, M.R. and El. El-Abbas

Tabhle (4): Number of seed weight/piant {g) as affected by the interaction
between cultivars and source of nitrogen fertilization in- -
both seasons.

Characters Seed weight/plant {g.)

Seasons 2003/2004 2004/2005

Cultivars Sakha1 | Giza3 Giza2 Sakha 1 Giza3 | Giza2
Forms of nitrogen
Urea 43.68 35.68 33.95 48.50 34.20 36.38
Ammeniumn nitrate 37.42 34.40 32.33 45.68 36.59 34.54
Ammonium suiphate 32.92 38.07 35.50 39.56 43.98 37.67
F. test . i
LSD 5% 3.822 5.018
1% 6.353 8341 }

The interaction between faba bean cultivar and source nitrogen
sources had a marked effect on plant height and straw yield/fad. in the two
season as it is shown in Tables (5 and 6). The highest plant height (108.37
cm) in the first season and (144.47 cm) in the second season was given by
Sakha 1 variety fertilized with 20 kg N/fed from urea. QOn the other hand, the
lowest plant height {90.97 ¢m) in the first was given by Sakha 1 variety
fertilized with 20 kg N/fed. from ammonium nitrate and (91.18 cm) in the
second season was given by Giza 2 variety fertilized with 20 kg N/fad. from
ammeonium sulphate. The highest straw yield (2.125 ton/fed) was given by
Giza 3 variety fertilized by ammonium nitrate in the first season while it was
(2.236 ton/fed) in the second season given by Giza 3 fertilized by ammonium
sulphate.

Table (5): Plant height {cm) ton/ffed as affected by the interaction
between cultivars and source of nitrogen fertilization in
2003/2004 and 2004/2005 seasons.

Characters Plant height {cm)

Seasons 2003/2004 T 2004/2005 |

Cultivars Sakha1 ! Giza3l Giza2 | Sakha1 | Giza3 Giza 2
Formms of N.
Urea 108.37 109.72 95,98 144.47 138.57 105.17
Ammonium nitrate 90.97 102.85 96.42 122.87 126.13 95.70
Ammonium sulphate 93.88 07.37 93.28 10462 117.63 91.18
F. test . il
LS.D 5% 978 8.48
1% 16.26 14.09

i

3- Correlation coefficient:

The correlation coefficients in Tabie (7) show the interreiationships
among yield and yield componants. 1t is clear that positive and significant
correlation coefficients were obtained between seed yield/fed and each of
piant height (r = 0.516**), number of branches/plant (r = 0.409*), number of

pods/plant (r = 0.517**), seed weight/plant (r = 0.619***) and 100-seed weight
(r=0.662).
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Table {6): Straw yield (ton/fed.) as affected by the interaction between
cultivars and source of nitrogen fertilization in 2003/2004 and

2004/2005 seasons.

-

Characters Straw vield {ton)/fed.
Seasons 2003/2004 2004/2005
Cultivars Sakha1 [ Giza3 | Giza2 |Sakha1!| Giza3d (Giza2
Forms of N.
Urea : 1.811 2.104 1.970 2.006 1.828 | 1.771
Ammonium nitrate 1.972 2.125 1.712 2.025 1.822 | 1.503
Ammonium sulphate 1.824 1.954 | 1937 2.043 2236 11671

F. test
LSD 5% 0.148 0.262
1% 0.246 0.436

100-seed weight was positive and significantly correlated with plant
height (r = 0.574™) and seed weight/ptant (r = 0.618**) and positive but not
significant with r number of pods/plant and negative W|th r number of
branches/plant {r = -0.051).

The seed weight/plant was positive and significantly with r number of
pods/plant (r = 0.472* and positive but not significant with r plant height and
number of branches. Number of pods/plant was positive and significantly
correlated with number of branches (r = 0.795™) and positive but not
significant with r plant/height (r = 0.151). Thus it can be conciuded that seed
yield can be increased by seiecticn for higher number of pods/plant, heavier
seeds weight/plant and heavier 100-seed weight. These resuits are in
agreement with those obtained by Nigem et al., (1983).

Table (7): Correlations coefficient between all parameters.

Character 1 2 3 4 5 6

1- Plant height 1.000

2- No. of branches -0.031™] 1.000

3- No. of pod/plant 0.151° | 0.793** | 1.000

4- Seed weight/ plant 0.358™ | 0.359™ | 0.472* | 1.000

5- 100-seed weight 0.574™ |- 0.051™0.041| 0.579"* [ 1.060

6- Seed vield ardab/fed. 0.519* | 0.409* (0517 10.619* | 0.662**|1.000 |

4- Mineral contents:

Data in Tables (8 and 9) show that, there are highly significant
differences between varieties for all studied parameters in both seasons
except at 2003/2004 season for both P and Zn uptake, which were
insignificant. The calculated average of two seascns showed that Glza 3 give
the highest values for P and Mn uptake (11.74 kg fed™',14. Zg fed™"), whereas
Sakha 1 gave the highest values for K uptake (28.91 kg fed 1) while Gtza 2
gave the highest values for both N and Fe uptake(35.43 kg fed’ 93 49gfed’).
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Data illustrated in Table (8 and 9) clearly show that the differences
values between nitrogen sources were significant on most macro and
micronutrients uptake by broad bean shoots under study in both seasons
except P and K uptake in 2003/2004 seasons as well as Zn and Mn in
2004/2005 season,

Table (8): Effect of different cultivars, nitrogen sources and bio &
micronutrients fertilizers on micronutrients (kg fed™') uptake
by shoot of broad bean plants in two seasons.

Characters N uptake P uptake K uptake
Treatments 2003704 2004/05 2003/04 2004/05 2003/04 ]—2004105
(A} Cultuvars
Sakha 1 32.22 32.70 10.82 10.75 25.79 32.02
Giza 3 33.81 33.75 10.95 12.52 26.00 31.73
Giza 2 32.96 37.49 10.89 14.80 24.64 30.15
FteStS * o Ns " - " LR
L.S.D. 5% 0.97 1.46 Q77 0.83 0.61
1% ) NS 2.22 117 . 1,286 0.93
{B} Nitrogen source
Urea 33.50 35.80 10.89 12.04 2574 31.52
Ammonium nitrate 33.55 34.35 10.94 12.00 25.35 32.26
Amemoniuam sulphate 31.74 33.78 10.73 11.13 25.34 36.12
F. tests o L. NS - -
L.S.D. 5% 0.75 078 0.43 NS Q.20
1% 1.02 1.05 0.50 NS 1.23
(C)Bio-micro _fertilizers
Control 27.16 20.36 8.45 8.58 2402 28.88
Phosphorien 37.17 37.30 12.42 13.75 27.22 34.26
Citreen 34.45 37.28 11.79 12.83 25.18 30.75
E tests ras o = — - rm
L.S.D. 5% 0.72 1.01 0.3 0.52 0.43 0.71
1% 0.98 1.36 0.41 0.70 0.58 0.95

Urea gave the highest average uptake values calculated for both
seasons for both N, P and Mn (34.65, 11.52 kg fed”, 13.98 g fed”) these
data agree with that found by Sarhan et al (2004) on maize, wh|le
ammonium nltrate gave the highest uptake values for K and Zn (28.8 kg fed”
and 13.28 g fed’ ) but ammonium suiphate gave the highest uptake values for
Fe (93.95 g fed ) Also data from the same Tables ammonium sulphate
fertilizer gives the !owest values for N P, K and Zn uptakes by shoat (32.77,
10.93, 273 kg fed” and 13. 13 kg fed™ ) respectively. From the same Tables
(8 and 9), the effect of N-sources on nutrient uptake of shoot at harvest
reduced in order of urea > ammonium nitrate > ammonium sulphate for bath
N and P (which their values related as the average of both seasons), where K
uptake follow the order ammonium nitrate > urea > ammonium sulphate. But
the trend differs and follow this order ammonium sulphate > urea >
ammonium nitrate for Fe while for Zn ammonium nitrate > Urea > ammonium
Nitrate. sulphate and Mn urea > ammonium sulphate > ammonium
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The effects of bio and micronutrient fertilizers on macro and
micronutrient uptake by shoot at harvest time are illustrated in Tables (8 and
9) data reveal that, the differences between the two kind of fertilizers were
highly significant for all nutrients uptake under study. Also, the differences
between them compared with control were & highly significant, phosphorien
gave the highest values for N, P and K uptake calculated as the average of
both seasons, which their values are: 37.24, 13.08 and 30.74 kg fed,
respectively.

Table (9): Effect of different cultivars, nitrogen sources and bioc &
micronutrients fertilizers on micronutrients uptake by shoot
of broad bean plants in two seasons,

Characters Fe uptake Zn uptake Mn uptake
Treatments 2003/04 2604/05 260304 2004/05 2003/04 2004/05
(A) Cultuvars
Sakha 1 83.36 101.49 12.26 15.18 14.74 13.46
iGiza 3 82.7% 104,15 12.24 15.22 13.82 14.58
Giza 2 81.07 105.91 12.12 12.13 12.78 13.63
Fiests — — NS — F .
LSD. 5% | ‘095 1.77 | 103 042 | 102
1% 1.43 2.68 1.55 0.63
B) Nitrogen source )
Urea 82.16 104.81 12.34 14.00 14.14 13.82
JAmmonium nitrate 83.03 100.78 1227 | 1429 13.68 13.74
IAmmonium sulphate 82.01 105.88 1200 | 14.26 13.52 14.12
F. tests "= .. - | NS . NS
L.S.D. 5% 0.44 1.82 030 | 0.38
1% 0.60 2.50 i 0.49
C)Big-micro_fedilizers
IContral 69.18 80.42 9.92 9.54 10.77 9.20
Phosphorien 85.14 114.57 12.49 15.31 13.92 15.14
Citreen 92.37 116.57 14.22 17.70 16.686 17.34
F tesis - e - ram P ra
L.S.D. 5% 0.65 1.54 0.22 0.68 0.31 0.68
1% 0.86 2.05 0.30 0.91 0.42 c.a

And citreen gives the highest values for Fe Zn, and Mn content
which their values are: 104.47, 15.96 and 17.00 g fed”. Thisis an excepted
result where citreen is a micronutrients fertilizer.

The interaction belween cultivars and N sources are found in Tables
{10 and 11) with macro and micro uptakes by shoot of faba bean plants at
harvest time. Data revealed the highly significant effect between treatments
and all parameters under study in both seasons. It is clear that from this
Tables that G3 x N1 gives the highest values (calculated as the average for
both seasons) for P, K, Fe and Mn uptake which are: 21.63, 29.92 kg fed”’
and 98, 30 14.83 g fed"' respectively. While the highest value content for N
by kg fed' was found at G3 x N3 (35.64 kg fed''). But the interaction effect
between S; x N, gave the highest values for Zn ( 14.73 g fed™). From the
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same tables the interaction effects of cultivars and bio-micronutrionts with all
parameters under study were significant. Which G2 x C2 gave the highest
values for N uptake (40.11 kg fed™") and Fe uptake’ (104.26 g fed ™.
Table (10): The interactions effect between cultivars, bio and
) micronutrients fertilizers on macronutrients (kg fed™)
uptake in two seasons.

Characters N uptake P uptake K uptake
Seasons 2003/04 | 2004/05 | 2003/04 | 2004/05 2003/04 | 2004/05
Treatments
A-B S1N1 33.49 35.88 10.62 10.60 26,71 30.74
S1NZ 32.27 30.74 11.00 11.72 25.47 37.58
L S1N3 30.89 31.48 10.85 99?2 26.19 27.73
G3N1T 34.86 34.07 11.29 13.96 26.12 33.71
G3N2 33.89 36.3t 11.13 1120 26.24 2922
G3N3 32.07 30.88 10.41 12.4C 2552 32.26
G2N1 32.13 37.44 11.05 11.54 24.38 30.10
G2N2 34.48 36.00 10.68 13.08 24.24 29.97
G2N3 32.25 39.02 10.83 11.07 25.31 30.37
Feal - — Fa T - T o
LSD 5% 1.29 1.32 0.59 0.73 079 1.56
1% 1.77 1.82 0.81 1.01 1.09 2.14
A~xC S1C 26.44 27.05 8.48 832 24.43 20.21
S1Ph 36.43 38.54 12.32 12.27 27.24 33.49
S1C2 33.79 32.51 11.66 11.85 25.71 32.35
G3C 2817 31.81 8.45 8.30 24 48 30.07
G3Ph 37.54 36.07 12.41 14.32 28.17 3499
G3C2 35.11 33.58 11.97 14.95 25.34 20.13
G2C 26.87 29.46 3.4 9.13 2315 26.38
G2Ph 37.54 37.30 12.53 14.66 26.26 3430 |
G2C2 34.48 45.75 11.73 11.90 2453 26.77
Flest .. — e s S e
L3.D 5% 1.25 1.75 0.53 0.9 0.74 1.23
1% 1.66 2.32 0.70 1.21 0.99 1,64
B.C N1C 27.88 28.08 8.34 9.88 23.90 28.08
N1Ph 37.32 38.89 12.54 12.83 27.95 3413
N1C2 35.29 40.42 12.03 13.40 25.37 32.35
N2C 27.42 32.14 8.59 9.15 23.88 29.88
NZPhH 37.38 36.75 12.40 13.66 27.29 36.49
N2C2 35.85 34.15 11.82 13.18 24.89 3C.41
N3C 26.19 27.86 836 6.72 24.27 28.69
N3Ph 36 8% 36.26 12.31 14.76 26.43 32.17
N3C2 32.22 31.25 11.51 11.91 2531 29.50
F. lest - - - . B "
LSD 5% 1.25 1.75 053 0.91 0.74 1.23
1% 1.66 2.32 0.70 1.21 0.80 1.64
A‘B’(CF.test - L} -x L - -
S1=Sakha $ C = control’ N2 = ammonium nitrate
Gi=@Giza3l C2 = citreen N3 = ammonium sulphate
G2=Giza2 N1 = urea A x C = cultivar x bio-micronutrient
A x B = cuitivar x nitrogen forms 8 x C = Nitrogen formsx bio-micronutrient

It is clear that from Tables (10 and 11) the interaction effect of nitrogen
sources and bio-micronutrients with ali parameter are a heighest significant,
where the interaction between N1 x ph, N> x ph and N; x ph give the highest

3288



J. Agric. Sci. Mansoura Univ., 30 (12), December, 2005

value, for N, P and K uptake as an average of both seasons, while N x C,,
N, x C; and N3 x C; gave the highest values for Fe, Zn, and Mn uptake. [t
can explain that, phosphoren as a biofertilizers promote planis to uptake
macronutrients. This data agree with that found by Mohamed, et al., (2001)
on broad bean.

The interaction between all treatments with ail parameters studied the
highiy significant relationships and this was obvicus in Table (11}

Table (i1): The interactions effect between cuitivars, bio and
micronutrients fertilizers on micrenutrients uptake by
g/fed in two seasons.

Characters Fe uptake Zn uptake Mn uptake
Seasons 2003/04 2004/05 2G03/04  12004/05 2003/04 | 2004/05
Treatments
AxB 1 S1N1 82.33 97./6 12.48 14,59 15.07 13.73
L SINZ2 | 8429 98.55 12.40 17.03 14.62 13.63
i SIN3 | 8346 108.17 11.680 13.93 14.54 13.03
i i G3N1 83.07 113.53 12.62 15.24 14.21 15.45
[ G3NZ 83.34 96.05 12.26 15.14 13.38 13.82
P i G3N3 81.85 102.88 11.84 1529 13.87 14.47
. G2NT 81.06 103.43 11.92 12.17 13.15 12.27
C GIEND 81.46 107.69 1215 10.67 13.04 13.77
| G2N3 §0.71 106.59 12.30 13.56 1216 14.85
Ftest - * - n . ] <‘ " x
LSD 5% Q.77 3.15 0.52 1.26 0.62 1.39
1% 1.05 4.37 0.72 1.73 0.85 1.91
AxC | SIC 70.09 81.43 10.26 G.52 11.85 8.22
. S1Ph 86.69 112.28 12.46 1€.09 15.08 14.79
L e 93.11 110.43 14.06 18.97 17.30 17.37
i G3C £9.85 74.32 954 ;10728 10.61 16.08
P G3Ph 85.44 116.38 12.42 16.57 13.86 15,72
! 3C2 92.98 121.76 1437 18.82 17.00 17.94
i GZC T 6903 8515 958 8.81 9.88 9.31
GZPh 83.11 115.06 i2.60 13.28 12.81 14.89
G2C2 §1.02 117.50 14.22 14.32 15.68 16.40
F iest = v s 5 7 F
LSD 5% 1.13 - 266 0.38 1.18 0.54 1.18
1% 1.50 3.54 0.52 1.58 0.72 1.58
[ B«xC T ™NIC 69.71 82.51 1016 10.63 11.38 9.23
i N1Fh 85.58 118.580 12.51 14.86 14.08 14.80
N1C2 91.18 112.71 14.35 16.51 16.97 17.43
N2C 7C.14 78.58 9.97 9.13 10.62 918
N2Fh 85.86 110.42 12.49 14.86 13.85 14.81
1 N2C2 93.09 113.29 14.36 18.88 16.58 17.22
| __N3C 69.18 80.16 9863 8.85 10.32 9.19
| N3FPh 84.00 113.80 12.47 16.21 13.83 15.80
i N3C2 92.83. 123.69 1383 17.72 16.43 17.37
Ftes: * - * W * - w -
LSD 5% 1.13 2.66 Q.39 1.18 0.54 1.18
1% 1.50 354 0.52 1.58 0.7% 1.55
A)"B’CFtest K oA x - C3ED ) -
51 = Sakha 1 C = contral N2 = ammonium nitrate
G3=Giza3l C2 = citreen N3 = ammonium sulphate
G2=Giza 2 N1=urea A x € = cultivar x bio-micronutrient
A x B = cultivar x nitregen forms B x C = Nitrogen formsx bio-micronutrient
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