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ABSTRACT

A-field-experiment was carried out at Giza experimental Station, Agricultural
Research Center (ARC), during 2004/2005 and 2005/2006 seasons. The main
objettive was to study the effect of *either iron (Fe) or-manganese (Mn) application
methods,. viz. seed coating at rates of 0.2 g Fe or 0.3 g Mn / 1 kg seed, foliar
application at 200-ppm Fe or 300 ppm Mn 45 days after sowing (DAS) and the
combination .of both methods on -growth, yield and seed quality of Giza 40 and
Nubaria-1 faba-bean cultivars. The $plit plot design with three replications was used.
Results showed that Giza 40 produced significantly taller plants at 64, 85, 106 and
127 DAS. It was also superior-in plant shoot dry weight at 64 and 85 DAS. The same
trend was true at hamest regarding pod number / piant in both seasons. However,
Nubaria 1 surpassed Giza 40.in plant shoot dry weight at 106 and 127 DAS. In
addition, Nubaria 1 was superior to Giza 40 in leaf area (LA) / plant at all growth ages,
100-seed:weight, 'seed weight / plant.: seed and straw yields / feddan as well as seed
crude protein, Fe and Mn contents. All treatments induced significant increases -over
the control in afl investigated yield traits in. both seasons. Foliar application of Fe was
the most effective 4reatment in this respect followed by foliar application of Mn. The
average increases due to foliar application of Fe were 20.4, 42.8, 14.2 and 23.2 % for
numbes of-pods / plant, seed weight / plant, 100-seed weight and seed yield / feddan,
respectively compared with control. Resuls -giso indicated that foliar application of
either Fe or Mn could have improved yield and seed quality traits. The improvement in
seed protein, total carbohydrate, Pe and Mn contents due to foliar application over
coating or coating + spraying-methods were 4.8 and 3.9 % for crude protein, 6.1 and
5.5 % for total carbohydrates, 11.1 and 7.5 %-for Fe and 10.4 and 7.2 % for Mn,
respectively. . .
Keywords: Faba bean, Seed coating, Foliar- application, Fe, ‘Mn, Growth,

Photosynthetic. pigments, Yield, Seed quality. :

INTRODUCTION

Faba bean (Vicia faba'L.) is the most important food legume in Egypt.
The local production is aften- below the country requirements. Thus, it
becomes urgent to -seek several avenués to boost production to meet the
increasing demand for food.

Under field conditioris; deficiency in Fe-and Mn is usually confined to
plants grown in tighly leached ‘tropical soils or high Ph soils with a large
organic matter content. So, it can be corrected through foliar or soil
applications of Fe and Mn (Azer-et al., 1992). The efficiency of micronutrient
fertilization depends mainly-on the method of application (soil application,
foliar application or seed coating) and micronutrient fertilizer source (salts or
acids or chelates). :
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__El-Mansi et al (1991) on faba bean, reported that plant height, shoot -

dry weight (at 50, 70 and 90 days after sowing), photosynthetic pigments in
leaves and some yield components were significantly increased when plants
were sprayed with 1000 ppm Fe. At the mean time, it was found that foliar
application with Mn at 1000 or 2000 ppm had in general a determined effect
 on most of the studied characters. : '
' Hegazy et al. (1992) and Osman et al. (1992) on faba bean found that
seed coating method with either 0.15 g Mn EDTA or 0.3 g Fe EDTA/ Kg seed
gave better growth traits and yield components. Azer et al. (1992) stated that
seed and protein yields of lentil and faba bean were significantly increased as
. Mn was applied at the rate of 0.24 g/ kg seed, while the highest rate of 0.48
g / kg seed showed lower response. Abido et al. (1995) applied Fe or Mn
foliarly in chelate form at the rate of 0.3 g / L. The resuits showed that all
treatments caused increases in seed and straw yields." They found that the
effect of Fe surpassed Mn. ,

Abdel-Aziz and Anton (1999) on faba bean, mentioned that seed
. coating at a rate of 0.3.g / kg seed for Fe and Mn significantly increased plant
“height, leaf area / plant, number of pods / plant, seed and straw yields / plant,
straw and seed yields / feddan. Such treatment increased seed protein
content. However, total carbohydrate content was decreased.

The effect of seed coating with Mn at 0.15 g and/or 0.3 g Fe in form of
EDTA / Kg seed of faba- bean was investigated by Nassar et al. (2002 a and
b). This results indicated that micronutrients treatments increased plant
height, dry matter of different plant organs, photosynthetic pigments,
micronutrient contents in leaves and seeds as well as seed yield and its
components. Moreover, they found that seed vyield was significantly -
correlated with seed Mn and Fe contents.

Nenova (20086) applied Fe at rates of 0.1, 2.0, 10.0 or 40.0 mg / L on
pea plants grown hydroponically and stated that Fe at the rate of 20 mg /L -
gave the most favourable effect on plant growth and pigment content. It was
found that such treatment increased shoot length, dry biomass, total
chlorophyll and carotenoides contents. -

' The present investigation aimed to determine the best method of -
applymg micronutrients; i.e., seed coating, foliar spraying and their
. combination on two cultivars of faba bean. Plant growth, yield and vyield ..

components as well as seed chemical composmon (seed quality) were
mvestlgated o |

MATERIALS AND METHODS -

The present mvestlgatlon was carned out at Giza Expenmental Station,
ARC, during 2004 / 2005 and 2005 / 2006 seasons to study the effect of iron
(Fe) and manganese (Mn) application- methods (seed coating, foliar spray
.and coating combined with foliar spray) on growth and yield of Giza 40
(selection from' Rebaya 40, early maturing) and Nubaria 1 (selection from
- Giza Blanca, late maturing) faba bean cultivars. - .
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Physical and chemical soil analyses for the éxperimental sites were
cairied out according to Chapman and Pratt (1961) and Jackson (1867), and
results are presented in Table (1).

Table 1: Physical and chemical analyses of the experimental soil.

Soil properties — 2004 / 2005 200517 2006
Physical analyses:
Coarse sand (%) 3.40 3.48
Fine sand %) 28.5 28.12
Siit (%) 299 30.80
| Clay (%) 38.2- 37.60
Soil texture Clay loam Clay loam
Chemical analyses:
Es. dsm’ cm 0.23 0.29
Organic matter (%) _1.39 1.56
CaCos (%) 2.80 3.10
{ Available nutrients (ppm): ‘
N ' 53.0° 52.0
P 9.2 9.5
K 488.0 486.0
L Fe 8.1 8.9
L Mn 7.0 75
| Ph (1:2.5 Soil suspension ) 7.7 8.0

A split plot design with three replication was used. Main piots were
devoted to cultivars, whereas sub-plots comprised micronutrients treatments
including without treated, seed coating, fohar spray and coating combined
with foliar spray. Each sub-piot was 10.8 m? (six ridges, three meters long
-and 60 cm apart).

Coating treatments were carried out before planting. Seeds were
coated with Fe and Mn at rates.of 0.2 and 0.3 g / kg seed, respectively.
Seeds were first damped with a solution of a sticker substance (Triton B) and
mixed with thechelated substance of tested micronutrients. The coated
seeds were air dried just before sowing. For foliar application method, plants
were sprayed with either 200 ppm Fe or 300 ppm Mn 45 days after sowing.
The combined treatment for each micronutrient was applied at same rates
mentioned. Fe and Mn were -applied in the form of ethylenediamine
tetraacetic acid (EDTA) compound. ,

. Seed was sown in hills 20 cm apart on both sides of ridges. Sowing
took place on 10 November in both seasans. Three weeks after planting,

seedlings were thinned at one plant per hill. Other cultural practices were

applied as recommended.

Data recorded:

A. Growth traits:

A sample of five plarts was randomly taken from. the second ridge of
each sub-plot at 64, 85, 106 and 127 days after sowmg (DAS) to measure the
following traits:

1. Plant height (cm)
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* 2. Shoot dry weight per plant (g), for dry weight determination, plant shoot
was dried at 70° C in an electnc oven to a constant weight.

3. Leaf area (LA) per plant (dcm ) was determined according to the following
formulae

= (Disc area x No. of disks) x dry weight of leaves per plant / dry weight

of leaves disk - '
B. Chemical analysis in faba bean Ieaves :

Chemical analysis was done only in 2005 / 2006 season: . :

Total chlorophyll (chl a + chl b) and carotenocides (mg /-g fresh weight),
Fe and Mn (ppm) were determined in the third uppermost leaf at 80 DAS.

-Photosynthetic pigments were determined after acetone 85%
extraction according to ‘Arnon (1949) and calculated according to A O.AC.
(1990)..

Whereas Fe and Mn were determmed by atomic spectrOphotometer
IL-157 (Cottenieet al., 1982). .
C. Yield and yield components:

In both seasons, harvesting was done during the flrst and thnrd weeks
of Aprit for Giza 40 and Nubaria 1, respectively. Five plants were randomly
taken from each sub-plot and the followmg traits were determnned

e Pod number per plant.
« Seed weight per plant (g). a

In addition, seed and straw yields- per feddan as well as 100 seed
weight were determined from the three central ridges in each sub-plot.

D. Some chemical constituents of seeds (seed quality): . .
Samples of mature dried seeds were finely ground and chemical

analysis were carried out in three replicates on samples taken from the -

second season of 2005 / 2006. The following determinations were conducted:
1. Total carbohydrates were determined as glucose (%) accordmg to Dubois
et al. (1956).
2. Crude protein (%) was determmed by micro. Kieldahl method, total
nitrogen was multiplied by 6.25 according to A.O.A.C. (1990). .
3. Fe and Mn (ppm) were determined by atomnc spectrophotometer (Cottenne'
et al, 1982).
Statistical analysis: :
- Data were statistically analyzed according to Steel and Torrie (1980).

Homogeneity test for the data cf the two seasons was done. Therefore, the - -

discussion was held on the mean of the two seasons -except chemical
analysis (one season only). .

RESULTS AND DiSCUSSlON

A. Growth traits:
Results in Table (2) indicate that faba bean cv. Giza 40 surpassed cv.
Nubaria 1 in plant height at all growth ages in each season as well as in

combined analysis of both seasons. With respect to the shoot dry weight per
plant (Table 3), Giza 40 was.superior to Nubaria 1 at the first two ages; i.e. 64 .

and 85 days after sowing (DAS). However, Nubaria 1 surpassed Giza 40 in
shoot dry weight at the last two ages of plant growth (106 and 127 DAS).
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Regarding total leaf area / -plant (Table 4), Nubaria 1 was superior to Giza 40
-cultivar-at all studied ages of. plant-growth. In general the differences between
the two cultivars were significant in combined analysis of both seasons.

~ As for the. effect of nutrient application treatments, it was evident that
" all treatments surpassed the control. This held true for all investigated traits at
all growth ages. In this respect, it was found that foliar application of Fe gave
higher values for all investigated morphological traits at.all growth ages in
each season and in combined analysis of both seasons. Su¢h treatment was
the best followed by-foliar application of Mn and seed coating with Fe.

Foliar-spray was the most effective method of application for improving
growth traits, viz: plant.height, plant shoot dry weight and total plant leaf area
at alf growth ages followed by seed coating and the combined treatment, i.e.
seed. coating + foliar spray. Such improvement in growth traits of the
investigated faba bean cultivars due to.micronutrient foliar spray was found to
be significant over the other nmathods of application.

- The interaction between cuitivars .and micronutrient treatments was -
found to be significant at all growth ages, except at 64 DAS, for all growth
traits. In this respect, it was found that foliar application of Giza 40 with Fe
gave higher values for plant height followed by foliar application with Mn. With ~
respect to shoot dry weight it is clear that foliar application with Fe gave
higher value in the second age of plant.growth (85 DAS) for Giza 40 cuitivar,
whereas the higher value in the third and.fourth ages of plant growth (106
and 127 DAS) was found in Nubaria 1. At the same time, Nubaria 1 gave
higher values. of total leaf area in the last three ages of plant growth when
plants were sprayed with Fe. Likewise, total leaf area / plant of Giza 40 at 106
DAS showed higher values when plants were sprayed with Mn and the
difference between spraying Mn and spraying Fe proved scgnﬁtcant in this
concern. '

Interaction between cultivars and apphcatnon method was not

significant for all investigated traits at all growth ages (except plant shoot dry
weight and tatal plant leaf area at 106 DAS), with respect to combined
analysis of both~seasans (Table 2, 3 and 4). -
, These.results are generally in agregment with those obtained by El-
Mansi-et al. (1991) on faba-bean and Nenova (2006) on pea who pointed out
that foliar spray with Fe hadfavourable effects on plant height and dry weight
of different plant organs. On the other hand, Azer et al. (1992) on lentil and
faba bean-as well as Hegazy et al. (1992), Osman et al. (1992) and Abdel-
Aziz and Anton (1999) on faba-bean reported that seed c;oatmg method gave
better growth relative to foliar application method.

The response of faba bean plants to Fe and Mn may be due to the
important role of these -elements in enzyme activation and hormone
regulation, in-metabolism of carbohydrates, protein and auxins and also in
multipie - processes, development, division and differentiation of cells. In
addition, Fe is characteristic for its ability .to undergo oxidation-reduction
reaction and to form a component of chiorophyll. Mn influences directly the
indole. acetic acid balance in plants, responsible-for piant height.
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Table 2 : Plant height {(cm) of two faba bean cultivars at different ages as affected by apphcauon mqthods
micronutrients in 2004/2005 and 2005/2006 seasons and its combined.

of\

) Micronutrients 'Hy 64 zd ays P 85 2dta¢ys Hy 106{‘;’ s 1 1272%?1—5
Cultivar treatment season | season Como. season | seasan Comb. season | season Comb. season | season Comb.
Conlrol §7.4 667 | 6205 | 733 845 | 7860 | ©47 | 1078 | 101.25 | 1082 | 1209 | 114.55
Fe  Coating | 67.7 774 | 7255 | 883 | 1042 | 96.25 | 109.4 | 1265 | 117.95 | 1267 | 136.7 | 131.70
Spray 713 805 | 7590 | 949 | 1086 | 101.75 | 1185 | 133.2 | 12585 | 1316 | 141.4 | 136.50
Gizaqo  [Coating + Spray| 668 754 | 7100 | 877 | 1027 | 9530 | 1079 | 120.9 | 114.40 | 1228 | 1306 | 126.70
Mn_ Coating 673 759 | 7160 | 886 .1 989 | 9375 | 111+ | 1214 | 116.25 | 1246 | 131.2 | 127.90
Spray 694 7860 | 7370 | 908 | 101.4 | 9615 | 1132 | 127.5 | 12035 | 1284 | 136.5 | 13245
Coaling + Spray| 653 737 | 6950 | 845 948 | 8965 | 1048 | 1202 | 112.50 | 1211 | 1284 | 124.75
Mean * 66.43 | 75.37 | 70.90 | 86.89 | 99.30 | 93.09 | 108,51 | 122.5 | 115.51 | 123.34 | 132.24 | 127.79
Control 396 458 | 4270 | 602 686 | 6440 | 818 | 913 | 8655 | 914 987 | 9555
Fe  Coating 476 540 | 5080 | 697 801 | 7490 | 959 | 107.7 | 101.80 | 1079 | 1133 | 11060
Spray 50.4 569 | 5365 | 743 862 | 8025 | 1045 | 1135 [ 10900 | 1135 | 117.5 | 11550
’Nubana 1' Coaling + Spray| 46.5 51.7 49.10 69.3 77.7 73.50 91.2 1024 | 96.80 | 103.3 | 106.2 | 104.75
' Mn_Coating 458 509 | 4835 | 684 769 | 72685 | 954 .| 1002 | 97.80 | 1025 | 107.5 | 10500
Spray 491 543 | 51.70 | 731 804 | 7675 | 1022 | 1998 | 106.00 | 1093 | 1147 |'112.00
Coaling + Spray| . 44 8 503 | 4755 | 669 | 743 | 7080 | 934 | 1015 | 9745 | 1008 | 107.3 | 104.05
[Mean _ 46.26 | '51.99 | 49.12 | 68.84 | 77.74 | 73.29 | 94.91 | 103.77 | 99.34. | 104.1 | 109.46 | 106.78
.|_Control: 4850 | 5625 | 52.38 | 6675 | 7655 | 7165 | 88.25 | 99.55 | 93.90 | 99.80 | 110.30 | 105.05
General - Fo™Coating 5765 | 6570 | 6168 | 79.00 | 9215 | 8558 | 10265 | 117.10 | 109.88 |.117.30 | 125.00 | 121.15
ot |Spray 6085 | 6870 | 6478 | 8460 | G740 | 9100 | 11150 | 123.35 | 117.43 | 12255 | 129.45 | 126,00
ients Coating + Spray| 56.55 | 83.55 | 60.05 | 78.50 | 90.20 | 8435 | 9955 | 111.65 | 10560 | 113.05 | 11840 [ 11573
ireatment [Mn__ Coating 5655 | 6340 | 5998 | 7850 | 87.90 | 83.20 | 103.25 | 110.80 | 107.03 | 113.55 | 119.35 | 116.45
Spray 5925 | B6.15 | 6270 | 8200 | 90090 | 86.45 | 107.70 | 118.65 | 11318 | 118.85 | 125.60 | 122.23
. [Coating + Spray| 55.05 | 62.00 | 5853 | 7570 | B455 | 8013 | 8910 | 110.85 | 104.98 4 110.85 | 117.85 | 11440
General © (Coating -] 5710 | 6455 | 6083 | 78.75 | 9003 | 84.39 | 10295 | 113.95 | 108.45 | 11543 | 122.18 | 118.80
means  ofSpray 60.05 | 6743 | 6374 | 8330 | 94.15 | 8873 | 109.60 | 121.00. | 115.30 | 120.70 | 127.53 | 124.11
pplication [Coating + Spray| 5580 | 62.78 | 5929 | 771 | 87.38 | 82.24 | 99.33 | 111.25 | 105.29 | 112.00 | 118.13 | 115.06
L.5.D.{0.05) For: ' - j
cul“var . (A) - £ - e e . . £ e (g g e
Treatment By | 143 166 1.07 1.56 205 1.25 1.79 243 1.47 1.47 1.74 111
interaction (AxB)| NS NS NS 220 290 1.77 169 | 344 2.08 2.08 NS 157
Method (€) 1.01 1.18 078 | 110 1.45 0.89 1.26 1.72 1.04 1.04 123 0.82
Treated Vs untfea'ed (D) - - an e 3 - . '3 ," we O -
Interaction (AxC)! NS, NS NS NS NS NS, NS NS NS - NS NS NS
lﬂlel’actlon ] (A X D) - av - RS - LR * - » o at .

*, ** and NS'indicate" sugmf:cant at 0. 05 0.01 and insignificant, respechvely.
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Table 3 : Shoot dry welght {(g) of two faba bean cultivars at different ages as affected by apphcatlon methods of
'n 2004/2005 and 2005/2006 seasons and its combined.

micioautrients

] Micronutrients - 64 ?3 ) 85 digys 106 days 127 %a s
Cultivar treatment ! 2 Comb. ¥ 2 Comb. ¥ 2% Comb. ¥ 2 Comb.
season| season sSeason | season $eason | season Season | season
Control 18.93 | 2074 | 19.84 | 2748 | 30639 | 28.94 | 5529 | 60.11 | 87.7 | 74.91 | 8071 | 77.81
Fe  Coating 23.74 | 2673 | 2524 | 3660 | 4337 | 39.99 | 6658 | 7329 | 69.94 | 9358 | 107.87 | 100.73
Spray 2514 | 2829 | 26.72 | 3894 | 46.08 | 42.51 | 7291 | 80.22 | 76.57 | 101.29 | 115.01 | 108.15
Gizaqp Coating+Spray | 2209 | 2458 | 2334 | 3333 | 3641 | 34.87 | 63.22 | 6951 | 66.37 | 8881 | 97.12 | 92.07
AP Mn_Coating 24.21 1 2725 | 2573 | 36114 | 4029 | 3822 | 66.08 | 7128 | 66.68 | 69.02 | 9839 | 93.79
Spray 2546 | 2848 | 26.97 | 3842 | 42.01 | 40.22 | 7011 | 77.71 | 73.9% | 96.81 | 106.32 | 101.57
Coating + Spray | 22:58 | 23.72 | 2315 | 3199 | 3514 | 33.57 | 6452 | 68.59 | 66.56 | 84.30 | 91.70 | 88.00
Mean 23.16 | 2568 | 2442 | 3470 | 3910 | 36.90 | 65.53 | 71.53 | 68.53 | 89.82 | 99.50 | 94.71
Control 17.16 | 1821 | 17.69 | 24.27 | 2651 | 2539 | 62.72 | 6B.79 | 6576 | 8542 | 9288 | 89.15
Fe Coaling 2121 | 2356 | 2239 | 3150 | 36.77 | 34.14 | 80.59 | 90.91 | B5.75 | 103.61 | 114.71 | 109.16
Spray 2228 | 2418 | 23.24 | 3306 | 3743 [ 35.25 | 86.10 | 97.38 | 91.74 | 114.48 | 123.29 | 118.80
Nubaria 1 [coating + Spray | 20.13 | 21.76 | 20.95 | 2000 | 34.25 | 31.63 | 7508 | 84.22 | 79.65 | 100.69 | 106.21 | 103.45
Cone T Nin Coating 2068 | 2227 | 2148 | 2978 | 3213 | 30.96 | 78.61 | 87.77 | 83.19 | 103.21 | 113.37 | 108.23
" | Spray, . 12208 | 2298 | 2253 | 31.65 | 34.04 | 32.85 | 8349 | 93.41 | 88.45 | 113.11 | 122.21 | 117.66
Coating + Spray | 1963 | 21.07 | '20.35 | 2847 | 3088 | 29.68 | 7368 | 8218 | 77.93 | 100.86 | 10862 | 104.75
ean ‘12045 | 22.00 | 21.23 | 29.68 | 3314 | 3141 | 77.18 | 86:38 | 5178 | 103.06 | 111.61 | 107.34
ontrol 18.05 | 19.48 | 18.77 | 2588 | 2845 | 2747 | 59.01 | 6445 | 61.73 | 8017 | 86.80 | 83.49
General ™ ¢ oating 2248 | 2515 | 23.82 | 34.05 | 4007 | 37.06 | 7358 | 8210 | 77.85 | 9860 | 111.29 | 104.95
eronut. | Spray 2372 | 2624 | 2498 | 36.00 | 4176 | 38.88 | 79.51 | 8880 | 84.16 | 107.89 | 119.15 | 113.52
ionts Coating + Spray | 2111 § 2317 | 2214 | 3117 | 3533 | 33.25 | 69.15 | 76.87 | 73.01 | 8475 | 101.67 | 98.21
reatments Mn__Coating 2245 | 2476 | 23.61 | 3296 | 3621 | 3459 | 72.35 | 79.53 | 75.94 | 96.12 | 105.88 | 101.00
Spray 23.77 | 2573 | 24.75 | 3504 | 3804 | 3654 | 7680 | 8556 | 61.18 | 104.98 | 114.27 | 109.62
. Coaling + Spray | 2111 | 2240 | 21.75 | 3023 | 33.01 | 31.62 | 6010 | 7536 | 72.25 |. 92.60 | 100.16 | 96.38
General  [Coating 2246 | 2495 | 2372 | 3351 | 3814 | 3583 | 7297 | 8081 | 76.89 | 97.36 | 108.59 | 102.98
means  ofiSpray 2374-) 2598 | 24.87 ; 3552 | 3689 | 37.71 | 78.15 | 87.17 | 82.67 | 106.42 | 11671 | 111.57
@pplication [Coating + Spray | 2111 | 2278 | 21.95 | 3070 | 3417 | 3244 | 69.13 | 76.13 | 7263 | 9367 | 10081 | 57.29
.S5.D.(0.05) For: ) :
Cultivar A . = ; ; : " = = 5 = = =
fTreatment (B) 1.02 110 | 073 1.05 136 | 076 | 082 1.37 0.78 0.91 1.74 1.84
Interaction {A x B) NS NS NS 1.49 1.93 1.08 1.16 193 | 110 1.28 246 1.31
Method € 072 | 078 | 053 | 074 | 096 | 060 | 058 | 097 0.54 0.64 1.23 066
reated vs untreated (0] = - = o= = = = ~ T =
interaction {(AxC) | NS 1.10 NS NS 1.36 NS 082 |' 1.37 | G&0 0.91 NS NS
interaction’ (AxD) NS NS -1 NS * * * e Lo . " :

» ** and NS indicate significant at 0.05, 0.01 and insignificant, respectively.
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Table 4. Total leaf area / plant (d cm’) of two faba bean cultivars at different ages as affected by appllcatlon

methods of micronutrients in 2004/2005 and 2005/2006 seasons and its combined.

leuttivar Mlcronuments = 64?(3&?5 -' o 85:a S L 10.62%‘.615 — 1272%ays
reatment seasoi | season Comlb.‘ ' season | season Comb. season | season Comb. season | season Comb.
Control 18.32 17.82 | 18.07 24.99 | 26.51 2575 | 4219 | 4521 | 43.70 | 2638 | 23.52 | 24.95
Fe  Coating 23.76 | 2366 | 23.71 36.04 | 4072 | 3838 | 56.32 | 63.16 59.74 37.04 | 3464 | 3584
Spray 25.01 2518 | 2510 | 39.61 4554 | 4258 | 61.05 | 6849 | 6477 | 39.89 | 3758 | 38.74
\Giza 40 Coating + Spray | 22.02 | 20.76 | 2139 | 31.71 35.11 33.41 5122 | 54.48 52.85 | 3266 | 28.51 30.58
Mn_ Coaling 22.86 | 22861 2274 | 3284 37.09 | 3497 | 55.35 | 58.46 | 56.91 34.21 29.52 | 31.87
Spray 2490 | 23.81 24.36 | 3566 | 4008 | 3787 | 63.07 | 7355 | 68.31 3659 | 3283 | 4N
Coating + Spray | 21.86 | 20.97 | 2142 30.79 | 3247 | 31€3 | 51.73 | 5656 | 5415 | 31.18 | 26.93 [ 29.06
Mean © 22,68 |- 2212 | 2240 | 33.09 36.79 | 34.94 §4.42 | 59,99 | §7.20 | 33.99 } -30.50 ; 32.25
Control 19.57 | 20.26 19.92 | 28.24 3039 | 2932 | 5547 | 6056 | 5802 | 2825 | 27.98 | 28.12 -
Fe  Coating 2568 { 2717 | 2643 | 3835 | 4261 40.48 | 76.77 | 87.51 82.14 13867 | 39.73 | 39.20
ISpray 2752 | 2826 | 2789 | 4129 | 46.71 44.00 | 7904 | 9120 | 8512 | 41.08 )} 43.28 | 4218
INubaia 1 Coaling + Spray | 2327 | 2478 | 2403 | 3488 | 3856 | 36.72 | 68.28 | 74.37 71.33 | 3466 | 36.14 | 3540
Mo Coalting 23.97 | 2427 | 24.12 | 3550 3914 | 3732 | 7189 | 81.33 | 7661 3574 | 3453 | 3514
ISpray 25.58 | 25.79 | 2569 3849 | 4176 | 4013 | 76.77 88.48 | 8263 | 3760 | 36.44 37.02
Coating + Spray | 22.86 | 23.98 | 2342 33.78 37.56 | 3567 | 6640 | 7322 | 69.81 3299 | 3153 | 3226
Mean 24.06 24.93 | 24.50 35.79 39.53 { 3766 | 70.66 | 79.52 75.09 | 35.57 35.66 | 35.62
Control 18.95 19.04 19.00 | 26.62 28.45 | 27.54 | 4883 52.89 50.86 | 2732 | 2575 | 26.54
.?nee'::‘;a' mFe - Coating 24.72 | 2542 | 2507 37.20 | 4167 [ 3944 | 6655 | 75.34 7094 | 3786 | 37.19 | 37.52°
micronutri- Spray 26.27 | 2672 1-2650 | 4045 | 4613 | 4320 | 7005 | 7985 | 7495 | 4049 | 4043 | 4046
ents Coating + Spray 22.65 | 2277 | 2271 33.30 | 3684 3507 | 59.75 | 6443 | 6209 | 3366 | 3233 | 33.00
s reatment M0 Coating 23.42 | 2344 | 2343 34.17 38.12 | 36.15 | 6362 | 6990 | 66.76 | 3498 | 3203 | 3351
ISpray 2524 | 2480 | 2502 3708 | 4092 | 39.00 | 69.92 81.02 7547 | 37.10 | 3464 | 3587
Coating + Spray | 2236 | 22.48 | 2242 3229 | 3502 | 3366 | 59.07 | 6489 | 61.98 | 3209 | 29.23 | 30.66
General Coating 24.07 | 24.43 | 2425 | 3568 3989 | 3780 | 6508 | 7262 | 6885 | 3642 [ 34.61 35.52
Imeans  ofiSpray 2575 | 25.76 | 2576 | 38.76 | 4352 | 4115 | 69.98 | 8043 7522 | 3879 | 3753 | 3817
japplication (Coating + Spray | 22.50 | 22.62 | 22.57 3279 [ 3593 | 34.37 59.41 64.66 | 62.04 32.87 30.78 | 31.83.
. £.8.D. (0.05) For: ' . i - .
Cultivar H <Al . . - « .- . « e - N B *
Treatment {B) 0.84 0.97 0.73 092 1.09 0.70 ,1.18 0.92 0.73 0.82 0.'78 06
Interaction (A x B) NS NS NS 131 1.55 0.98 1.67 1.29 1.03 1.18 1.10 0.86
Method {C) 0.59 0.69 045 065 0.77 0.51 0.83 0.65 0.82 0.58 0.55 0.41
’Tfea};d vs untreated (Dl we e Iz e ) ) ) . T ) - ]
Interaction {AxC) NS NS NS NS 1.09 NS 1.18 0.92 074 NS 0.78 NS
interaction (A xD) NS NS NS NS NS NS . . - i NS NS NS
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From the aforementioned results, the enhancing effect of trace elements on
dry matter accumulation of shoot can be attributed to their effective
physiological role in increasing plant values (Tables 2, 3 and 4). These
results are in agreement with those obtained by Gangwar and Singh (1994)
on lentii and Waly (1996) on pea.

Finally, foliar spray with Fe and Mn attains a suitable balance between
these elements that is required to achieve better growth, stronger and more
healthy plants in comparison -with other methods. - '
B- Photosynthetic pigments and micronutrients content in leaves:

Data concerning the effect of application methods of Fe and Mn-on the
content of photosynthetic pigments and Fe or Mn in faba bean leaves’at the
age of 80 days are presented in Table (5).

1. Photosynthetic pigments:

Data in Table (5) indicate that no significant effect between two
cultivars under study.

These results showed that all photosynthetic pigments (chl. a & b and
carotenoides) were significantly increased by different treatments. in this
respect, spraying method attained the highest increase compared to the other
methods of application. The enhancing effect of micronutrients addition on
the content of photosynthetic pigments of faba bean leaves -could be
explained by its beneficial effects on the number of chloropiasts per cell or by
forming chloroplasts with a high chiorophyll content (Hassan, 1996). At the
same time; the superior impact of Fe treatments might be due to the essential
roles of Fe in the redox reactions of chloroplasts, in the mechanism of
photosynthetic electron transfer and aiso in the formation of heme and
nonheme proteins, concentrated in chloroplasts. Numerous investigators
reached to the same conclusion, e.g. lturbe~Ormaetxe et al. (1995) on maize
* and pea, Waly (1996) on pea and Nassar et al. (2002 a) on faba bean.

The interaction between cultivars and application methods on
carotenoides was found to be significant. The use of spraying method with
Nobaria 1 surpassed Giza 40 cultivar. In this regard, El-Mansi et al. (1991)
and Nenova (2006) reported that foliar application of Fe increased
photosynthetic pigments in faba bean feaves.

2. Micronutrients:

Data presented in Table (5) clearly show that the difference between
the two investigated faba bean cultivars was not significant. Whereas, most of
the tested treatments had superior effect on increasing Fe or Mn in leaves
when compared to control.

As to the effect of application methods, foliar spraying gave the highest
increase of Fe and Mn contents in leaves by 11.75 and 8.9 % more than
coating method and by 6.6 and 4.8 % more than combined method of coatmg
+ foliar spraying, respectively.

In this respect. El-Gyar et al. (1988) on faba bean, stated that Fe had a
stimulating effect on metabolic process through its direct effect on the
enzymatic reactions. Likewise, Ghaly et al. (1992) on lentil and Nassar et al.
(2002 a) on faba bean observed-that Fe and Mn applications had positive
effect on Mn and Fe contents in-leaves, being in agreement with the present
findings.
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The effect of all studied interactions were not significant on Fe and Mn
contents in leaves of the two studied cultivars.

Table 5. Photosynthetic pigments, iron and manganese of two faba
bean cultivars at the age of 80 days as affected by
application methods of micronutrients in the second season

of 2005 / 2006.

Photosynthetic pigments )
cultivar Micronutrients mglg fresh weight Fe Mn
. treatment Total Caroteoides ppm ppm
-chlorophyil )
Controt 3.840 0.564 306.2 209.4
" [Fe  Coating 4.524 0.695 338.7 228.2
Spray 4.965 - 0.732 394.6 233.5
Giza 40 Coating + Spray 4.755 0.689 358.2 230.1
- |Mn_Coating 4.150 0.700 316.3 2744
Spray 4.773 0.708 330.4 2995
Coating + Spray 4.668 0.714 327.6 - 2971
Mean 4.525 0.686 338.86 253.17
Control 3.760 0.547 330.2 220.1
Fe Coating 4.523 0.688 366.5 244.0
Spray 4.719 0.797 430.5 274.0
.. 4Coating + Spray - 4.646 0.663 390.0 236.2
Nubaria 1= sating 3.180 0.707 3373 296 3
ISpray * 4.595 0.733 362.8 3286 .
{Coating * Spray | 4552 0.700 348.6 3204 !
| Mean 4.425 0.690 366.56 274.23
f Control ~ 3.800 0,556 318.20 2148
General means Fe  Coating 4.524 0.692 352.60 236.1 |
of micronutri- Spray 4.842 0.762 412.55 253.8
ents treatment Coating + sﬂay 4.701 0.676 374,10 233.2
n Coating 4.185 0.704 . 326.80 285.4
pray - 4.684 0.721 346.60 314.1
Coating + Spray 4.610 ©0.7207 338.10 308.8
. ofCOating 4.344 0.698 339.7 260.7
oF Spplication 52121 “a763 | 0rat | 3796 ey
Coating + Spray | 4.655 0.692 356.1 2710 |
L.S.0. (0.05) For : ’
Cultivar {A) NS NS NS NS .
Treatment (8) 0.36 0.025 21.24 25.25
interaction (A x B) NS 0.035 NS ‘NS
Method (C) 0.26. 0.013 15.02 17.85
[Treated vs untreated (D) - i -~ -
interaction {A x C) NS 0.025 NS NS
Interaction (A x D) NS NS NS NS

", ™ and NS indicate significant at 0.05, 0.01 and insignificant, respectively.

C- Yield and yield components: B 7

Data given in Table (8) Clearly show that Nubaria 1 cultivar was
significantly lower than Giza 40 in number of pods / plant. By contrast,
Nubaria 1 surpassed significantly’Giza 40 in 100-seed weight, seed weight /
plant, seed yield / feddan and straw yield / feddan in combined analysis of

both seasons.
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Table 6. Yield traits of two faba bean cultivars as affected by application methods of micronutrients in 2004/2005
and 2005/2006 seasons and its combined..

: -
ks No. of pods / plant ) Seed weight / plant 100-seed weight Seed )z;carl‘;ialt)f)eQdan Straw yield / feddan (kg)
Cultivar i ast -
treatment 1 ] 2™ 1 = 198 ' 2 =T 2 15 ] 2%
’ e 7._easonse_z:ggnco_T?'{s_gj\sonseaso'nCom'b‘seasonseasoncom t)‘seasohseasoncm-" ,b'se"ason eason Com b.
Control | 26.3 | 28.1 | 27.20 | 35.96 | 37.86 | 36.91 | 57.44 | 55.93 | 56.69 | 10.83 [11.29 | 11.06 [1752.2{1879.7{ 1815.95
Fe Coating | 301 | 317 | 30.90 | 46.25 | 45.56 | 45.91 | 63.53 | 62.08 | 62.81 | 12.82 { 1248 | 12.65 | 1890.3;2128.3} 2009.30
Spray 316 | 333 | 3245|5150 53.19 | 52.35 | 65.94 | 63.75 | 64.85 ) 13.78 | 13.86 ) 13.82 | 1983.012305.5| 2144.25
Giza 40 [Co8g*Spay | 29.8 | 309 | 30.35 | 44.28 | 4537 | 44.83 1 62.72 | 6112 | 61.92 | 1219 | 12.35 | 12.27 |1853.6]1994.2) 1923.90

Mn  Coating | 28.5 | 30.2 | 29.35 | 44.42 | 43.52 | 43.97 | 61.75 | 59.97 ; 60.86 | 12.11 | 12.41 | 12.26 [1827.0/2052.3| 1938.65

Spray 304 | 32,1 ;31.25 ] 48.06 | 49.63 | 48.85 | 64.51 [ 63.18 | 63.85 | 13.05 | 13.34 | 13.20 1 1985.2/2100.3| 2042.756

ICoating + Spray 28.2 | 30.0 | 29.10141.37 | 43.05 | 42.21 1 61.36 ] €1.22 1 61.29 | 11.91 | 12.27 | 12.09 |1796.8/1986.9( 1891.85

Mean-.  129.27 | 30.9 | 30.09 | 44.55 | 45.45 | 45.00 | 62.46 | 61.04 { 61.75 | 12.38.{ 12.57 | 12.48 |1869.7|2063.9| 1966.81
Control' | 16.9 | 18.5 | 17.70 | 55,67 | 64.05 | 59.86 [104.72]108.59]106.66| 15.76 | 17.09 | 16.43 |2284.1]2542.8] 2413.45
Fe Coating | 19.5 | 210 120.25|72.30 | 82.18 | 77.24 {116.941119.32|118.13] 18.39 | 18.88 | 18.64 |2649.6}12963.3 2806.45
Spray 211 | 221 | 21.60 | 82.48 | 89.27 | 85.88 {120.85[122.47{121.66] 19.68 | 20.44 | 20.06 |2892.513239.1| 3065.80

Nubaria1Coai1g+Spay . 18.7 | 20.3 | 19.50 | 68.89 | 77.97 | 73.43 |115.30{118 58{116.94| 17.61 | 18.66 | 18.14 {2606.6{2810.4| 2708.50
n Coating | 18.3 | 20.2 [ 19.25 [ 67.67 | 77.61 | 72.64 1114.791117.931116.36{ 17.44 | 18.54 | 17.99 12808.1|3089.8[ 2948.95
Spray {1202 | 21.3 1 20.75}78.25 | 86.74 | 82.50 |119.31{123.12{121.22§ 18.90 | 20.05 | 19.48 {3004.8|3352.7| 3178.75

. ICodim+Spray- |1 18.3 | 199 | 19.10 | 66.15 | 76.42 | 71.29 [113.55/118.37/115.96; 17.14 | 18.43 | 17.79 |2750.3|3028.4| 2889.35
Mean | 19.0 {20.47 | 19.74 | 70.20 | 79.18 | 74.69 115.07]118.34|116.71]-17.85 | 18.87 | 18.36 |2713.7{3003.8| 2858.75

] “Control | 21.60 [,23.30 | 22.45 | 45.82 | 50.96 | 48.39 | 61.08 | 82.26 | 81.67 | 13.30 | 14.19 | 13.75 |2018.2]2211.3| 2114.70
General =™ Coating | 24.80 | 26.35 | 25.58 | 59.28 | 63.87 | 61.58 | 90.24 | 90.70 | 90.47 | 1561 | 15.68 | 15.65 |2270.0]2545.8| 2407.88

'“.ea":;f Spray | 26.35 | 27.70 | 27.03 | 66.99 | 71.23 | 69.11 | 93.40 | 93.11 | 93.26 | 16.73 | 17.15 | 16.94 |2437.8[2772.3] 2605.03
e ts Coing+Spay | 24.25 | 2560 | 24.93 | 56.50 | 61.67 | 50.13 | 89.01 | 89.85 | 89.43 | 14.00 | 15,51 | 15.21 [2230.1[2402.3] 2316.20

£00Z snbny ‘(g) £¢ “Aup) einosuey 195 by T

treatment Mn_ Coating | 23.40 | 25.20 | 24.30 | 56.05 | 60.57 | 8.31 | 88.27 | 88.95 | 88.61 | 14.78 | 15.48 | 15.13 }2317.6|2571.1] 2444.30

Spray 25301 26.70 | 26.00 | 63.16 | GB.19 | 65.68 | 91.91 | 93.15 | 92.53 | 15.98 | 16.70 | 16.34 {2495.0{2726.5| 2610.75
Coding+Spray | 23.25 1 24.95 | 24.10 | 53.76 | 59.74 | 566.75 | 87.46 | 89.80 | 88.63 | 14.53 | 15.35 | 14.94 {2273.612507.7| 2390.60

General Coating {24.10 {125.78 | 24.94 | 57:66 | 62.22 { 59.95 | 89.25 | 89.83 | 89.54 | 15.19 | 15.58 | 15.39 {2293.812558.4{ 2426.10

means of Spray .| 2583]2720)26.52 6507 | 69.71 | 67.39 [.82.65 | 93.13 | 82.89'{ 16.35 | 16.92 | 16.64 | 2466.4]2749.4] 2607.90

applicalion C@+Spay 237512528 | 24.52 | 55.17 | 60.70 | §7.94 | 88.23 ] 89.82 | 89.03 | 14.71 | 15.43 | 15.08 [2251.8{2455.0| 2353.40
L.S.D. (0.05) For: ; 1

Cu|tivar (A) ok " £ i L] *h _h - L - - 2] LAl La ) -k ah
Treatment {B) 045 | 084 | 046 ; 063 .| 080 | 0.48 | 078 | 0.44 | 044 | 0.26 | 0:11 | 0.14 | 52.18 | 41.53 | 32.47
Interaction (AxB)] 063 | 118 | 065 | 089 | 113 | 069 | 111 | 062 | 062 | 0.36 | 0.16 | 0.19 | 73.79 | 58.73 | 45.92
Methods (C) 031 ] 060 | 0.30 | 044 | 056 | 0.35 [ 055 { 031 [ 0.30 | 0.18 | 0.08 | 0.08 | 36.90 | 29.36 | 21.87

ITreated vs untreated (D) . e

- 3 TS . '
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As to the effect of treatments, it is obvious that any of the assrgned
treatments induced srgmﬁcant increase over the control plants in all
investigated yield traits in each season and in combined- analys:s The higher -
values in most investigated yield-traits in combined analysis of both seasons
were obtained by foliar applicationwith Fe, being in average 20.4, 42.8,14.2
and 23.2% more than the contrel for number of pods / plant, .seed weight /
. plant, 100-seed weight and seed yield / feddan; respectively.~Whereas, .straw

“yield / feddan was increased significantly by 23.2 % meoce than_the control
when plants were sprayed by Fe and the significant increase over the control
was 23.5% when plants were sprayed by Mn. Worthy to note that the
difference between these two treatments proved insigrificant with respect to
" straw yield / feddan. ‘

It is noted that spraying method for mrcronutnents -applieation was

significantly superior in its response compared to the ‘other two methods of -
application; i.e., coating method and the combined treatment (coating *
spraying). Thus, methods of apptying ‘micronutrients could be arranged ‘in
descending order wsth respect to its-response as follows: spraymg >'coating >
- coating + spraying.
These results are in full agreement with those reported by El- Mansr et
al. (1991) and Abido et al. (1995).

The enhancing effect of the investigated elements on the number of
pods / plant may be attributed to changes induced by these nutrients in the
““endogenous hormane raties, which led-to reduce in shedding percentage and
increase setting percentage (lbrahim and Shalaby, 1994 and Nassar et al/.,
2002 b). The incréase of both the seed index(100-seed weight) and the seed
" weight / plant may be-due to these elements enabling the piants to grow well

and to improve the-transfer of the photosynthehc substance from leaves to
seeds during the synthesis processes, because of their sffects on the
enzymatic group. Consequently, the weight of seeds increased, according to
Nassar et. al. (2002 b) on faba hean. The superior effect of Fe treatments,
.compared to Mn, is in-agreement with that obtained by many investigators
such as El-Gyar et. al. (1988) on faba bean plants.

The interaction effect between cultivars and micronutrient treatments ’
(Table 6) had a.significant effect on all yield charactérs. _Highest values for
yield traits of the two cultivars were recorded with foliar applrcatnon with Fe
and the difference between spraying Fe and spraying Mn proved significant in
No. of pods / plant, seed weight / plant and seed yield / feddan. Likewise,
100-seed weight gave higher value when faba bean plants cv. Nubaria 1
were sprayed with Fe although the difference between foliar dpplication with
Mn and foliar application with Fe was nat significant. At the same time, straw
yield / feddan of Nubaria 1 recorded significant increase with Mn and the
difference between spraying Mn or Fe proved significant.

Regarding- the interaction between cultivars and application methods
data presented in Table (7) proved significant effect on all yield and yield
components except No. of pods / plant where_the differences were not”~
significant. Foliar spray was the most effective methad of application for
improving yield and yield components. - -
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*

, ** and indicate significant at 0.05 and-0.01, respectively.

One ardab = 155 kg

Table 7. Interaction between two cultivars of faba bean and appllcatlon methods wuth mlcronutnents in 2004/2005
‘and 2005/2006 seasons.

Seed weight / plant 100-seedweight Seed yield / feddan ; Straw yield / feddan
No. of pods / ptant
Culti Application {g) {g) {ardab) (kg)
ultivar
method 1¥ 22T 1F T 2™ 1T M 19 |2
Comb. Comb. Comb. Comb. Comb.
season seasonjseason seasonjseason season/season| seasoniseason
Coating 29.30 [ 30.95 | 30.13 | 4534 | 44.54 | 44.94 | 62.64 | 61.03 | 61.84 | 12.47 | 12.45 | 12.46 |1858.7]/2090.3[1974.5
Giza 40 Spray 31.00 | 32.70 | 31.85 | 49.78 | 51.41'| 50.60 { 65.23 | 63.47 | 64.35 | 13.42") 13.60 { 13.51 [1984.1|2202.9]2093.5
o Coating + Spray| 29.00 | 30.45 } 29.73 | 42.83 | 44.21 | 43.52 | 62.04 | 61.17 | 61.61 { 12.05 | 12.31 | 12.18 [1825.2]1990.6]1907.9
Coating 18.90 1 2060 | 19.75 | 69.99 |1 79.90 | 74.95 |115.87|118.63|117.25] 1792 | 18.71 | 18.32 {2728.9{3026.6|2877.8
Nubaria 1 Spray 20.65121.70 | 21.18 | 80.37 | 88.01 | 84.19 [120.08]122.80)121.44( 19.29 | 20.25 | 19.77 |2948.7(3295.9(3122.3
Coating + Spray| 18.50 | 20.10 | 19.30 | 67.52 77.2 72.36 1114.431118.481116.46} 17.38 | 18.55 } 17.97 {2678.5|2919.4|2798.9
L.S.D. (0.05) For: . ‘ ' ' K ' '
Interaction : . ' ‘
. ‘I NS NS NS 063 | 080 ( 0.5t { 078 { 044 | 046 |'026 | 011 | 0.13 | 52.18 | 41.53 | 33.46
Cultivar x method

i
NS indicate insignificant at 0.05 and 0.01, respectively.

One ardab = 155 kg

2002 ‘1snbny ‘() €€ “aun einosuey *138 "21bY T
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Such improvement in yield traits .of the investigated faba bean cultivars due to
micronutrients spray was found to be signifi icant over the other methods of
application.

The positive effects of the ‘micronutrients under mvestlgatlon on both
seed and straw yields can be explained as follows:

1. Seed yield is a function of the number of pods, seed weight / plant and
100-seed weight. These parameters are positively affected by
micronutrients addition (Table 6). Hence, yield is also increased.
Likewise, straw yield .is a product of plant height, so, straw yield
increased.

2. Fe and Mn are mvolved directly or indirectly in formation of starch; protein
and other biological components in faba bean seeds through their role in
the respiratory and photosynthesis mechanisms, as well as their roles in
the acuvity of various enzymes (Monged et a/., 1992).

3. These micronutrients play -important roles in stimulating the vegetatwe
growth through increasing cell size and leaf area. Thus, the rate of
photosynthesis increase {(Mahmoud et al., 1987).

4. The aforementioned trace elements delay the senescence of plants
through raising the level of IAA, chiorophyll content and native
assimilation ratio (NAR) in leaves. Thus, total dry matter accumulation
and yield components increase (Nassar et. al.; 2002 b).

D. Certain chemical constituents of the seed (seed quality):

Data in Table (8) revealed that Nubaria 1 cultivar surpassed
significantly Giza 40 in seed crude protein by 7.78 %. Meanwhile, the
difference in total carbohydrates between the two investigated faba bean
cuitivars was not significart.

Concerning the effect of treatments, it is evident that all treatments
surpassed control with sugmﬂcant differences.

As for the effect of application methods, it was found that foliar
application of either Fe or Mn gave the best values for crude protein and total
carbohydrates. The increases due to foliar spray than coating or coating +
spray were 4.8 and 3.9 %, respectively for crude protein and 6.1 and 5.5 %,
respectively for total carbohydrates.

The interaction between cultivars and treatments or application
methods on protein and total carbohydrates were not significant. The present
results are in .line with those -reported by Rizk and Abdo (2001). They
indicated that foliar apphcatlon with mlcronutnent lncreased protein content of
mungbean seeds. :

Results in Table (8 ) clearly show that faba bean cv. Nubaria 1
surpassed significantly Giza 40 with respect to micronutrient contents of the
seed. The increment over Giza 40 cultivar was 5.87 % for Fe content and it
was 9.30 % for Mn content.

Data also revealed -that any of the ass:gned treatment surpassed
controt with respect to micronutrients contents in seed of the two investigated
faba bean cultivars. The.higher values of Fe and Mn were achieved when
plants were sprayed with Fe being 24 4 and 25.8 % more than the control,
respectively.
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Regarding the effect of application methods, it was noted that foliar
application method with the micronutrients gave the best values of Fe and Mn
contents in faba bean seeds. The increment due to foliar application method
¢ompared to coating or coating + spraying were 11.1 and 7.5 % for Fe and
10.4 and 7.2 % for Mn, respectively.

The interactior: ~ between cultivars and treatments or application
methods on Fe and Mn content of seed were not significant.

Table 8. Seed quality of two faba.bean cultivars as affected by

application methods of micronutrients in the second season

of 2005/ 2006, .
. . Crude Total L
Cultivar Micronutrients protein | Carbohydreate Fe . Mn
treatment % o % mag/kg myg/kg
Control 22.79 51.52 2076 [ 1042 |
Fe Coating 24.64 5615 | .2339 118.4 |
‘ Spray 26.49 - 57.05 256.3 | 131.6.
P Coating + Spray | 25.34 55.03 2415 122.9
Giza 40 Mn Coating] 24.55 5512 2292 | 1161
Spray ~ 2563 61.03 2436 | 1242
Coating + Spray | 24.33 55.32 2342. | 118.7 |
Mean| 24.82 55.89 235.2 119.4
Control .. 23.72 5224 2237 | 1158
| __Fe  Coating  26.82 55.25 2413 | 1282 |
’(L Spray . 28.22 57.37 280.4 1446 |
' . Coating + Spray 27.66 ~ 56.64 253.9. 132.7
Nubaria 1= ™ cating | 26.87 " 54.55 2364 | 1254
Spray 27.49 - 59.14 . 264.7 138.4
| Coating + Sprav | 26.45 - 55.39 212.8 128.5"
L Mean 2675 | . 55.80 249.0 1305
3 Control 23.26 51.88 215.7 1100 |
Ge“era'f Fe_Coating 2573 55.70 | 2376 | 1233 |
o . Spray _ 27.36 57.21 2684 | 1381
ents Coaﬁng4-8m?y 26.50 55.84 247.7 | 127.8
treatment Mn Coaiing| 25.71 - 5484 232.8° 1 1208
, Spray . 26.56 60.09 2542 131.3
Coating + Spray 25.39 55.36 238.5. | 1236
General Coating’ 25.72 55.27 2352 122.0
means of Spray . 26.96 58.65 2613 1347
application | Coating + Spra 2595 | -— 55.60 2431 125.7
L.S.D. (0.05) For: . -
Cultivar (A) - " NS . -
Treatment (B) 0.56 - 2.55 15.68 9.58
Interaction (AxB). | NS NS NS NS
Method (€ 0.39 . .1.80 11.12 6.72
Treated vs untreated (D) > — - ] - -
Interaction (AxC) NS NS NS NS
interaction {A'x D) " NS " -

*, ™ and NS indicate significant at 0.05, 0.01 and insignificant, respectively.
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Finally, it could be stated that foliar application of either Fe or Mn
enables the plants to grow well.and to absorb more nutrient directly from the
leaves, as well as to produce higher seed yield with better quality.
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