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ABSTRACT
Two field experiments were conducted at the experimental farm of Tag ELEZZ
station, Dakahlia Governorate, during 2003/2004 and 2004/2005 seasons. The effect
of three nitrogen sources (urea ammonium nitrate and ammonium sulphate),
phesphorien, citreen and control as well as their interaction on growth, yield, yield
compenents 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 follows

1- Sakha 1 cullivar 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 ard
straw yield.

2- Urea sionificantly increased the plant height, number of pods/plarnt in the two
seasons, and surpassed on the number of branched/plant, seed weight ton/plant
and seed yield (ardab/fed), in the first seaszon.

3- Phosphorien gave the highly significant increase in number of branches/plant,
number of pods/plant, seed weight/plant, 100-seed weight (g) seed yield (ardab/fed).
And straw yield {ton/fed), 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 seascn

5- Planting sakha 1 cultivar 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- Giza 3 gave the highest values for P uptake (11.74 kg fed”) and Mn uptake (14.2 g
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
plant 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
Egyptian government encourages faba bean producers 1o raise the
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productivity of the cullivated area by replacing the traditional cultivars with
the new improved high ones. Amer et af., (1992) found that Giza 461 variety
surpassed Giza 3 variety in seed yield/plant, 100-seed weight and number of
branches, pods and seeds/plant. 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 {1894) found that Giza
481 variety was the superior compared with Giza 2 variety in plant height
number of pods/nlant and seed yield/plant. However, no significant
differences were cbserved 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 plant height, number of
pods/plant, number of seed/pod and seed yield/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 celtular
constituents necessary for plant development (Esteban Sanches et al., 2004).
'n the biosphere, N is available for plants in different forms, these include
roiecular Ny, volatile ammonia on No,. mineral (NO; and NH,) and in well-
aerated agricultural soils. mineral N are the most abundant forms of available
N (Von Wiren et al.. 1997).

Nitrogen fertiization 1o Faba bean as a starter 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 Nifed. EL-Khawaga and Zitton (1986) found that seed
y.eld/fed, significantly increased with increasing nitrogen levels up to 30 or 45
kg N/fed. Aodropou (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
yieid in both seasons was highest with 3% N and 0.6% Zn. Saghin (1998)
reported that the application rate NP and NPK ferlilizers, as well as farmyard
manure increased vicia faba seed contents of total nitrogen, crucial nitrogen,
o-osphorus, potassium, starch and fats.

Phospnorus 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 leve! of
available phosphorus in soil decreases sharply after a shert period from
application. They added that this case is widespread in alkaline soils, since
the available phosphorus in the added ferilizer is rapidiy transformed to
Iricalicium, thus, become unavailable to the plants, Saber (1982) & Saber
and Kabesh (1888).

Organic wastes and biofertilizers are the alternate sburces to meet the
nutrient requirement of crops and to bridge the future gaps. Farming regions
that emphasize heavy chemical application lead 1o adverse environmental,
agricultural and health, consequences. Numerous efforts are being exercised
every where to combat the adverse consequences of chemical farrming
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(Shehata and EL-Khawas, 2003). The biofertilized farming system is
emphasized, biofertilizer, organic manuring and biocontrol of agricultural
pests (Saber, 1998). In recent years, biofertilizers have emerged as a
promising component combination with other chemical fertilizers (Seema et
al., 2000).

EL-Kalla ef al.. (1999) reported that, were applied mineral P level with
phosphorien 400 g/fed and found that the seed and straw yields in both
seasons was highest. Ibrahim and Abbas (2004) reported that the inoculation
faba bean seeds with phosphorien at ihe rate 600 g/fed. increased all studied
characters in both seasons compared with other rates phosghorien.

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

MATERIALS AND METHODS

Two field experiments were carried out at the experimental farm of Tag
EL-EZZ Agriculiural Research Station, Dakahlia Governorate during
2003/2004 and 2004/2005 seasons to study the effect of pitrogen sources
with bio and micronutrients, addition on growth, yield and mineral contents of
some faba bean cultivars. Where the nitrogen sources were urea (468%),
amrmonium nitrate-N  (33%) and ammonium sulphate NHs;N (20.5%).
Phosphorien was used as a biofertilizer, which has active bacteria capaple to
convert 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 Agricuttural). Two liter/fed added to 800 liters
water. Soils samples were taken from the representing 0-30 ¢cm depth from
all sites of the trail. All collected sample, were mixture and represented by
one was taken for chemical and physical analysis. Soil sample was air-dried,
ground and passed through a 2mm sieve. Partical-size distribution was
determined by international method (Piper 1950). The soil of the trail field
was clayey texture, moderate saline (EC.=5.3 dSm'*), 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 cuitivars (Sakha 1, Giza 3 and Giza 2).
The sub-plois were occupied by the following three nitrogen sources, i.e.
urea, ammonium nitrate and ammonium sulphate while the sub-sub plots
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 planis ater 50 days from sowing and control withoul
phosphorien and citreen

The preceding crcp was rice in both seasons, phosphorus fertilizer in
forrn of calcium superohosphate (15.5% P,0s) 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 sowirng
in hills, 20 cm zpa...  After thinning (before the first irrigation) nitrcgen
sources (urea 46vx smmaiium nitrate 33% and ammonium sulphate 20 5%)
were added by the "ae of 20 kg N/fed. Al! the agricuitural practices except
stydicd ones, were 2xaclly carried cut as recommended.
£ harvest. a rando: sample of 10 guarded plants were taken from each sub-
s.:h plot to estimate *he feliowing characters:

i- Piant height {cm) 2- Number of hranches/plant.
5 Number of pods/Linn, 4- Seed weighuplant (g.)

2. 100-seed weigrt (G.) 6- Seed yield {ardzpifed }
7- Straw yiewd (Ton/fed. .

Trie firal vieid of =eeds (ardab/fed.) and straw (t/fed) were estimated
from three inner nidce oF @ach plot,

Shoot (ieaves + stems) sample were taken at harvest (as 2
physiocgical stage), where Lhe nutrients going to translocation from ieaves to
r>ds Al coilecied saniple were dried at 70 °C in forced-air circuiation oven.
around In a porcelain mortar, Macro and micronutirents v.ere delermined as
wetdigested using =,S0,;-HCIO, mixture according to (EBlack 1982). Fe, Zn.
o o¢eve determined by the atomic absorption spectropholometer (Firken EL-
mer -2380).

Obtainec Jata were subjected to the statisticar analysis as the usual
{zchnique of anaiysis of variance (ANOVA) of the split-split plot design using
the least significant difference (L.S.0.) according to the procedure outlined by
“Walter and Duncan (1969).

Correiation siudies:
Estimates of correlation coefficient (r) between different faba bean
characlers were calculated according to the following equation:
Where.
SP xy

A 85,85,
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r = correlation coefficient.
ss = sumi of square

X, y = variables

SP = standard deviation
n = tolal of treatments

RESULTS AND DISCUSSIONS

1- Faba bean cultivars performance:

The results in Tables (1 and 2) show that the sigrificant differences
were found among the experimented three faba bean cultivars with respect to
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 tor number of
branches/plant and number of pods/plant.

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

. Plant No. No. of pods/piant Seed
l C“a"""“”st height branches/plant P wei yht/plant
|_Treatments 2003/04 12004/05 2003/04 [2004/05 [2003/04 12004/05 [2003/C 12004/05
TA) Cultuvar
[Sakha 1 | 8774 12374 | 360 352 | 248 | 253 | 38.00 | 4381
Giza 3 : 10331 | 72744 | 305 | 289 | 226 | 260 | 3605 | 38.26 |
Giza 2 9523 | 9768 | 420 | 364 | 271 | 286 | 3392 | 36.19
Ftesls . x LI W L] LR 1 & LR 3 - »

LSD. E% | 135 | 146 [ 0100 | 008 | 673 | 005 | 066 | 086
1% 312 | 337 [ 0230 [ 016 | 185 | 01z | 152 1.99
ka) Min-F. 1 }
lUrea o727 [ 12973 [ 3.81 338 | 270 | 271 | 37.76 | 39.03 |
Ammonium nitrate] 9546 [ 11490 | 337 | 312 | 230 | 250 | 3471 [ 3894
E;;;‘;;‘;"‘m 9355 | 10448 | 370 | 364 J 235 | 278 | 3549 | 4040

F tests - - - NS | " ‘- N5

LSD 5% | 135 | 146 [ 0100 | ~ | 073 | 005 | 066
1% 312 | 336 | 0230 169 | 012 152 |
{C) Bio-fert. T
Control 9032 [ 11429 | 283 | 302 | 208 | 230 [ 31.79 | 3416
Cltreen 10362 | 11746 | 368 | 325 | 251 } 267 | 36.92 | 39.11
Fhoscharien 10234 [ 11436 | 435 [ 388 | 284 | 303 | 39.26 | 4510
i—"--_T';-mt—els'|s . " NS L..I . Y .- » 4 cnj

LSD. 5% | 13§ 0100 | 009 | 073 | ©05 | 066 | 086
1% 312 | 0230 | 016 | 169 | 012 | 152 1.80
(D) Interaction ]
A x B ' > I NS NS . e - s
axC NS NS NS NS NS - - NS
BaC NS | NS NS NS NS i iR NS
hcp.g NS NS NS | NS NS - NS |
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The superiority of Sakha 1 could attributed 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 et al.
{1992), Edris {(1993), EL-Banna and Soliman (1994), lbrahim and Abbas and
ElL-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 biological fertilizer and their interaction during 2003-2004
and 2004-2005 seasons.

100-seed Seed yield ardab/fed Straw yield
E Characters ( weight ¥ tonlf{.d
I Treatments | 2003104 | 2004/05 | 2003/04 |2004/05 | 2003/04 [2004/05
i {A) Cultuvar ] ! ]
%“a)kha 1 T 7489 | 8472 9.84 g87 | 1900 2.020
|Giza 3 7522 | 7958 965 9.43 . 2054 | 1970
'Giza 2 81.47 | 64.47 871 | &7 1.880 1.650
| F tests 'K} = ?' - j 'K { ' T *
[TUSD™ 5% 050 | 080 0.24 011 | 003 005 |
| 1% * 115 184 | 054 026 | 006 0.10
+{B} Min-F. i [ '
lrea 7002 77.28 973 976 194 U 1870
Ammaonium pitrate 70.05 78.06 922 24 ' 1936 | 1780
| Ammenium 7‘..3oj 75.42 [ 9.25 s02 | 1904 | 1580
sulphate ! - i D
F tests 1 NS__‘ NS NS MR R i
LsD. sk - - -- 011 003 0.08
1% - - - 026 - 0.10
i’El Bio-micro. i L | '
! Control 53.33 71.31 750 | 804 1591 ¢ 1730
| Citreen 72.77 76.17 1000 | 939 2083 i 187C |
| Fhosphorien 75.27 81.28 1670 | 1058 2160 [ 2030 |
H Ftests - w * > - u . w - [ -
1 LSD. 5% 050 0.80 0.24 0117 1 0b3 ' 005 1
1% 115 1.84 054 026 005 | 010
D} Interaction 1 i
‘;‘(A « B > NS NS . - - FE)
AxC . NS NS NS | =1 NS
B«C RS NS NS . . NS
AxBxC | NS NS ] NS ] NS NS T 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 siraw yield ton/fed
in 2004/2005 and 100-seed weight in 2003/2004 season.
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Data in Table (2) illustrated 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 season respeclively. The previous resulis agreed with the
findings of kindil (1985); EL-Kahwaga and Zitton (1986); Abdrpobou (1992)
and Saghin {1998).

Data presented in Tables (1 and 2) reveal that inoculation of faba bean
seeds wilh phosphorien significantly increased in the number of
branches/plant, number of pods/plant, seed weight/plant, 100-seed weight,
seed yield/fed. and slraw vyield/fed. compared with citreen and the cantrol
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 results are in agreement
with results of Mahmoud and Abd EL-Hafez (1982), Saber {(1982), Saber and
Kabesh (1988), Abo El-Nour ef al. (1996), and lbrahim 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/plant (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 ammaonium nitrate respectively.

Tabte (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 2004/2008
Cultivars Sakha1 | Giza 3 Giza2 | Sakhai Gizald | Giza2 |
Forms of N._ i B
Urea 28.36 21.35 31.43 27.48 26.38 27.45
mmonium nitrate 25.93 21.62 23.95 23.15 24.38 27.56
mmonium sulphate 22.32 24,38 25.93 2523 27.33 30.86
IF test . i
L.SD 5% 0.28 031
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 {(32.92) in the first
season was given by Sakha 1 variety fertilized with 20 kg Nffad. from
ammoaniurm sulphate and (34.20) was given by Giza 3 variety fertilized with 20
kg Nffed from urea in the 2™ season.
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Table (4): Number of seed weight/plant {g) as affected by the interaction
between cultivars and source of nitrogen fertilization in
both seasons.

[ Characters I Seed weight/plant (g.) q
! Seasons 2003/2004 2004/2005
Cultivars Sakha1 | Giza3 | Giza2 Sakha1 | Giza3 | Giza2
Forms of nitrogen
[Urea 43,68 3568 33.95 46.50 3420 [ 3638
[ Ammonium pitrate 37.42 34.40 32.33 4568 3650 | 34.54
[Ammonium sulphate 32.92 | 38.07 35.50 39.56 4308 | 37.67
F.test e L s
LSD 5% 3.822 L 5.018
1% | 5.353 1 8.341

The interaction between faba bean cuitivar 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 ¢m) in the second season was given by
Sakha 1 variety ferlilized with 20 kg N/fed from urea. On the other hand, the
lowest plant height (90.97 c¢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 variely ferlilized with 20 kg N/fad. from
ammonium 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 ferlilized by ammonium
sulphate.

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

| Characters T Plant height (cmj)
Seasons 2003/2004 2004/2005
Cultivars Sakha1 | Giza3l Giza2 | Sakhat1 | Giza3 | Giza2
Forms of N. | ;
Urea 108.37 | 10872 95,98 144.47 138.57 106.17 }
Ammonium nitrate 80.97 102.85 96.42 122.87 12613 95.70 |
Ammonium sulphate 93.88 07.37 83.28 104.62 11763 | 9118
F. test v -
'LSD 5% 9.78 B §.48
b% 16.26 L 14.09 !

3- Correlation coefficient:

The correlation coefficients in Table {7) show the inlerrelationships
among yield and yield componants. It is clear that positive and significant
correlation coefficients were obtained between seed yield/fed and each of
plant 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).

8284



J. Agric. Sci. Mansoura Univ., 30 (12), December, 2008

Table {6): Straw yield (ton/fed.} as affected by the interaction between
cultivars and scurce of nitrogen fertilization in 2003/2004 and

2004/2005 seasons.
Characters Straw yield {ton)/fed.

Seasons 2003/2004 2004/2005

Cultivars Sakha1 | Giza3 | Giza2 |Sakha1| Giza3d |Giza2
Forms of N.
Urea 1.911 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 | 1.937 2.043 2236 |1.871
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/piant (r = 0.618"") and positive but not
significant with r number of pods/plant and negative with 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 pian* 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 concluded that seed
yield can be increased by selection for higher number of pods/plant, heavier
seeds weight/plant and heavier 100-seed weight. These results are in
agreement with those obtained by Nigem ef af., (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™°| 0.679**] 1.000

8- Seed vield ardab/fed. 0.519* | 0.408* |0.517* [0.619** | 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 seasons showed that Grza 3 give
the highest values for P and Mn uptake (11.74 kg fed” 14. 2g fed’ ) whereas
Sakha 1 gave the highest values for K uptake {28.91 kg fed’ ) while G:za 2
gave the highest values for both N and Fe uptake(35.43 kg fed'.93.49 g fed ™).
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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 bic &
micronutrients fertilizers on micronutrients (kg fed) uptake
by shoot of broad bean plants in two seasons.

Characters N uptake P uptake K uptake
Treatments 2003/04 [ 2004/05  [2003/04 [2004/05 [2003/04 [2004/05
A) Cultuvars

Sakha 1 32.22 32.70 10.82 10.75 25.79 32.02
Giza 3 33.61 3375 10.85 12.52 26.00 31.73
1 Giza 2 32.96 37.49 10.89 11 80 24.64 30.15

F. tests - - n NS . ¥ - w *

Ls.D 5% og7 1.46 077 0.83 0.61

1% ) NS 222 1,17 . 1,26 0.83

Bj Nitrogen source

Urea 33.50 35.80 10.99 12.04 25.74 31.52
Ammonium nitrate 33.55 34.35 10.94 1200 25.35 3226
Ammoniuam sulphate 31.74 33.79 1073 11.13 25.34 3012

F. tests . L. NS i Lt

L.s.0. 5% 0.75 076 0.43 NS 0.90

1% 1.02 1.05 0.50 NS 1.23

| (C)Bio-micro  fertilizers

Control 27.18 29.36 8.45 8.58 24.02 25.88
Phgosphorien 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

F tests o -~ rn e e —

L.S.D. 5% 072 1.01 0.31 052 0.43 0.71

1% 0.96 1.36 0.41 0.70 0.58 0.95

Urea gave the highest average uptake values calcutated 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 ef al (2004) on maize, wh|le
ammonium n:trate gave the highest uptake values for K and Zn (28.8 kg fec™
and 13.28 g fed’ ) but ammonium sulphate gave the highest uptake values for
Fe (93.95 g fed . Also data from the same Tables ammonium sulphate
fertilizer gives the Iowest 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 > ammaonium nitrate > ammonium sulphate for both
N and P (which their values related as the average of both seasons), where K
uptake follow the order ammonium npitrate > urea > ammonium sulphate. But
the trend differs and foliow 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 bic 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. Aiso, the differences
between them compared with control were a highly significant, phosphorien
gave the highest values for N, P and K uptake caiculated as the average of
both seasons, which their values are: 37.24, 12.09 and 30.74 kg fed’,
respectively.

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

Characters Fe uptake Zn uptake Mn uptake
Treatments 2003/04 [ 2004/05 | 2003/04 | 2004/05 | 2003/04 | 2004/05
A) Cultuvars
Sakha 1 83 36 101.49 12.26 15.19 1474 13.46
Giza 3 82.75 104.15 12.24 1522 13.82 1458
Giza 2 81.07 105.91 1212 1213 12.78 13 63
F. tests - B NS e e :
L.5.D. 5% "0.95 177 103 042 | 102
1% 1.43 2.68 , 155 0.63
(B) Nitrogen source ' B
Urea 82.16 104.91 1234 | 1400 1414 | 1382 |
JAmmonium nitrate 83.03 100.76 1297 1429 1368 13.74
wmmonium sulphate gz 105.88 1200 14.26 13.52 1412
F. tests b . * NS t NS
LsD. =0y 0.44 1.82 0.30 0.36
1% 0.60 250 0.49
(C)Bio-micro_fertilizers |
iControl §9.18 80.42 9.92 954 1077 9.20
Phaspherien 8514 114.57 12.49 15.31 1392 15.14
Citreen 92.37 116,57 14.22 17.70 16.66 17.34
F tests w - . * @ - o
Ls.D. 5% 085 1.54 0.22 C.68 0.31 0.68
1% oasj 2.05 0.30 0.91 0.42 091

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”'. This is an excepted
result where citreen is a micronutrients fertilizer.

The interaction between cultivars and N sources are found in Tables
{10 and 11) with macro and micro uptakes by shooi 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 » 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 Sy x N, gave the highest values for Zn ( 14.73 g fed"). From the
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same tables the interaclion 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 | 2004/65 |2003/04 | 2004/05 |2003/04 2064/05
Treatments
A B S1N1 33.4% 35.88 10.62 10 60 26.71 30.74
S1N2 3227 30.74 11.00 11.72 25.47 37.58
S1NJ 30.89 31.48 10 85 9.82 25.19 27.73
G3N1 34.86 34,07 11.29 13.96 26.12 33.71
GaNz . 3389 36 31 11.13 1120 2634 2922
G3N3 32.07 30.88 10.41 12.40 25.52 32.26
G2N1 32.13 37.44 11.05 11.54 2438 30.10
GIN2 34.48 36.00 10.63 13.08 24.24 29.97
G232 32.25 39.02 10.93 11.07 2531 306.37
F lesl s e - — PR .
LSD 5% 1.29 132 0.59 0.73 0.79 1.56
1% 177 1.82 0.81 1.01 1.09 2,14
A<C S1C 26.44 27.05 §.43 8.32 24.43 30.21
S1FPh 36.43 38.54 1232 12.27 27.24 33.49 |
S1C2 33.79 32.51 11.66 11.65 25.71 32.35
G3C 2817 3161 8.45 8.30 24 48 30.07
G3Ph 37.54 36.07 12.41 14.32 28.17 34.59
G3c2 3511 3358 1197 14.95 2534 | 3013
G2C__ . 2687 29.46 §.41 213 2315 | 2638 |
G2Ph | 3754 37.30 1253 1468 2626 ;3430
G2C2 34.46 45.75 11.73 1590 | 248 | 2977
F test " ') ) [ T " '
LSD 5% 1.2% 175 0353 2.9 | 0.74 1.23
1% 1.66 2.32 Q.70 121 0.99 1.64
B.C | NIC 27.88 28.08 8.34 9.88 23.90 28.08
N1Ph 37.32 38.8% 12.54 12.83 27.95 34.13
N1C2 35.29 40 42 12.03 13 40 25.37 32.3%
N2C 27.42 32.14 8.59 915 23.88 29.88
N2Eh 37.38 w75 12.40 131.66 27.29 3649 |
N2C2 35.85 34.15 11.82 13.19 24 89 30.4% !
N3C 26.19 27.86 8.36 6.72 2427 2869 !
N3Ph 36.81 3528 12.31 14.76 26.43 3247 |
N3C2 3222 37.25 11.51 11.99 25.31 29.50
Elest - e — . e s
L8.D 5% 1.25 1.75 053 091 D74 1.23
1% 1.66 232 0.70 1.21 0.80 ; 1.64 |
A-B -CF.test K K e .. ..‘g‘ - W‘
S1=Sakhat C = contral’ N2 = ammonium nitrate
Gi=Gizal C2 = citreen N3 = ammonium sulphate
G2=Giza2 N1 = urea A x C = cultivar x bio-micronutrient
A x B = cultivar x nitrogen forms B 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 all parameter are a heighest significant,
where the interaction between N1 x ph, Nz x ph and N3 x ph give the highest
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value, for N, P and K uptake as an average of both seascens, while Ny x Cz
N, x C; and Nj x C» gave the highest values for Fe, Zn, and Mn uptake. It
can explain that, phosphoren as a biofertilizers promote plants to uptake
macronutrients. This data agree with that found by Mohamed, af al., (2001)
on broad bean.

The interaction between ail treatmenis with a!l carameters studied the
highiy significant relationships and this was chvicus 37 e (110,

Tab’e (11} The interactions =ffect betweean cu.livars, bio and
micrenutrients fertilizers on mic-onutrients uptake by
g/fed in twe seasons.

[ Charcciers Fe uptake i Zn uplake i Mn uptake
! Seasonrg 2003/04  [2004/05 '2003/04 [2004/05 12003/04  12004/05
[ Treatments
T AaxB 1 51N 82.33 97 76 248 ;4 ] 15.07 13.73
L SINZ 84.29 68.55 Fas T 14.62 13.63
i BIN3 83 46 108.17 1149"‘_757 1393 14.54 1303
' G3NT 83.07 113.53 262 1 15 24 14.21 15,45
L C3h2 8334 86.05 1226 | i 13.38 1382
CIN3 81.85 102.83 184 15725 1227 14.47
[ 81.06 10343 T 1192 T 1217 1315 12.27
. . 2’NZ | B146 107 69 1215 |1 10.687 1304 | 1377
T L TENE 80.71 106.59 1230 0 1356 ;1 1216 , 14.85
Fles:__ - - [ i P i --__ C]
L.8.0 5% | 077 315 052 . 126 | 0AR7 139
1% 1.05 4.32 072 . 173 J B85 1.81
i A«<C . 31C 70.09 81.43 1026 | 952 1185 8322
[ . &1Ph 86,89 112.28 1245 | 1E09 15.08 14.79
; w12 93.11 110.43 14066 ¢ 1597 17.30 17.37
T ¢ €9 85 7432 894 | 1023 10 81 10.08
i G3Fn 85 44 116.38 1242 | 1657 | 1386 15.72
“3c 9298 121.76 1437 1§82 1700 17 84
P52 69.09 BS 1% 956 g 81 986 9 31
G2Ph 83.11 115.06 12.60 13.28 12.81 14.89
G2C2 91.02 117.50 14.22 14 32 15.68 16.40
F' {_E_S_t . X - x - } - . . w L
LsSD 5% 1.13 2.66 639  1.18 0.54 1.18
1% 1.50 3.54 0.52 158 0.72 1.58
BxC N1C 69.71 82 51 10.16 10 53 11.38 9.23
N1Ph 85.58 119.50 12.51 14 86 14.08 14.80
N1C2 9119 1271 14.35 16 51 16.97 17 43
NZC 70.14 7858 8.57 913 1062 8.18
N2Ph B5.86 110.42 12 49 14.85 13.85 14.81
i _N2C2 93.09 113.29 1436 18.88 16.58 17.22
1 N3C 63.18 80.16 9.63 885 10.32 8.19
| N3Fh 84 00 113.80 12.47 16 21 13 83 15.80
|__MN3C: 92.83. 123.69 1383 1772 16.43 17.37
F t?st ) - - . ) L) )
LSD 9% 1.13 256 0.39 1.18 0.54 1.18
1% I 150 354 0.52 1.58 075 155 ]
AxB~CF test | T v il .t i s |
S1=S5aki.a1 C = control N2 = ammonium nitrate
Gl =Gizal C2 = citreen N3 = ammonium suliphate
G2=Giza2 N1 = urea A x C = cultivar x bio-micronutrient
A x B = cultivar x nitrogen forms B x C = Nitrogen formsx bio-micronutrient
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