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ABSTRACT: Micro-nutrients application namely zinc and
manganese applied to faba bean plants (Giza Blanca cv.) by
coating seeds prior to sowing under various water regimes
were investigated in field experiments during successive sea-
sons 1999/2000 and 2000/2001 at Nubaria Experimental Sta-
tion, Agricultural Research Center (ARC). The first irrigation
(El-Mohaya) was applied at three different intervals {rwo , four
and six weeks from sowing irrigation). Doses of 0.00, 0.15 and
0.30 g/kg seeds of both Zn-EDTA and Mn-EDTA were used.
Faba bean plants were monitored for their growth, yield and
seed quality characteristics, whereas, the obtained results re-
vealed that growth characters (number of branches/plant, num-
ber of leaves/plant, dry weights of stem and leaves) were sig-
nificantly affected by water regime and micro-nutrients
application as well. As faba bean plants gradually suffered
from water deficit by delaying first irrigation from two to four
and six weeks intervals, all growth and yield characters were
dramatically reduced, hence, the greatest growth and yield of
faba bean plants were obtained when first irrigation was ap-
plied after two weeks from sowing irrigation, On the other
hand, The most pronounced values of growth parameters were
obtained from plants received 0.30 g Zn + 0.15 g Mn/kg seeds,
Moreover, the same treatment showed the most positive effect
on root length, dry weight of root, number of nodules formed
on roots and dry weight of formed nodules. Therefore, number
of pods/plants at harvest were increased when plants received
.30 g Zn + 0.15 g Mn/kg seeds when compared to control
treatment.
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INTRODUCTION

Faba bean (Vicia faba, L.) is the most important food legumes crop for
human nutritive and improvement of soil characters in the newly reclaimed
land of Nubaria region, FEgypt. Cultivated area is 333,693 feddan in 2000
yielding 439,425 ton. Mhny physiological processes which necessary for
crop growth are affected by water supply, meaning that good growth re-
quired an amount of water available to plants and sufficient to meet the crop
demand. Plants subjected to drought from initiation of pod set to full pod set
produced 32% less total dry matter and 45% less seed yield than the irrigat-
ed control plants (Xia, 1997). Also flowering duration was shortened espe-
cially before peak flowering stage as a response to water stress. Not only
flowering, pod-set and pod-filling stages are the sensitive stages to drought,
but also the vegetative period from the beginning to the peak of pod forma-
tion is highly sensitive stage to water stress, whereas, it was found that wa-
ter deficiency at this stage decreased biomass and therefore seed yields
(Grashoff, 1990). Early podding stage of development was the most sensi-
tive stage to water deficit in faba bean; causing reduction in seed yields of at
least 50%. As water deficits developed, leaf water potential decreased,
leaves lost turgid and leaf area reduced dramatically due to wilting, leaflets
were unable to expand and stomatal conductance decreased. Leaf size was
also reduced permanently, especially with stress at podding (Mwanam-
wenge et al 1999). Applying irrigations during and after flowering gave sta-
tistically significant yield increases and greater efficiency of water use at
post flowering applications (Abd-El-Fattah et al 1997 and Knott 1999). De-
laying date of first irrgation caused decreases in seed yield (Linsalata et al
1990). On the other hand, when early drought as compared with late
drought, reduced dry matter but later drought slightly reduced yield (Gej
1992). Interest in seed coating technique with micro-nutrients was stimulat-
ed by reports of (Abdel-Aziz et al 1987 and El-Gayar et al 1988). Who
pointed out the superiority of applying micro- nutrient coated on seed .They
added that, the high Vicia faba seed yields were obtained by applying a
mixture of micro-nutrients. When micro-nutrient applied to the seeds as the
only way to add the crop micro-nutrient requirement, it gave pronounced

54



Al-Azhar J. Agric. Res., Vol. 35 PP. 53 - 72 (June}, 2002

yields. Faba bean increased almost 2-fold, yield increased from 1.48 t/
ha to 2.21 t/ha (Santos and Estefanel 1986). Manganese and zinc applica-
tion. increase vegetative growth, flowering, number of plants, number of
pods, number of seeds, seed yield and straw yield, (Lewis and Hawthorne
1996). Meanwhile, rates of application of these micro-nutrients should be
selected carefully since higher dose caused a decrease in yield (Azer et al
1992). There are literatures assumed a considerable role of zinc and manga-
nese in reducing flower and pod loss and enhance the plant metabolism to-
wards producing high yield. The present investigation proposed to study
time of first irrigation and micronutrients application (zinc and manganese)
on growth, pod setting, yield and yield component of faba bean cv. (Giza

Blanca).
MATERIALS AND METHODS

Six field experiments were carried out during the two successive seasons
1999/2000 and 2000/2001 at Nubaria Research Station, to study the effect of
first irrigation intervals, and micro-nutrients application (zinc and manga-
nese) on faba bean growth, pod setting, yield and yield components.

Plant material

Faba bean (Vicia faba,L.) Giza Blanca cultivar was submitted by Food
Legumes Research Section, Field Crops Research Inst. Seeds were planted
at October, 16 and October, 8 during the two seasons 1999/2000 and 2000/
2001, respectively. All cultural recommended practices for faba bean piant-
ing at Nubaria region were followed. ~

Experimental factors
A-Trrigation

Three separate irrigation treatments were carried out using three different
intervals between the soWing Irrigation and the first irrigation (El-Mohaya).
These intervals were two, four, and six weeks after the sowing irrigation and
the first irrigation. All faba bean of the three different irrigation treatments
received successive irrigations after the first irrigation till harvest as recom-
mended in Nubaria region, whereas, plants were irrigated every four weeks.
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B- Zinc and Manganese fertilizer application

Zinc and Manganese fertilizer were added by seed coating at three rates
of 0.00 (Zn,), 0.15 (Zn,) and 0.30 (an) g/kg seeds in form of zinc-EDTA
(14%).

Seed coating

Both zinc and manganese fertilizers were added to seeds, whereas,
amounts of each treatment was figured, weighted based on the weights of
seeds used in sowing each experimental plot and mixed thoroughly with
seed in the presence of water contained 4 drops of the adhesive material

(Triton B} at rates of 10 ml/kg seeds. Seeds were air dried.
Characters studied

During vegetative growth, two sarﬁples i three replicates each were tak-
en (average of 5 plants each replicate) after 75 and 105 days from sowing in

both seasons. Whereas, the following characters were determined.:
I- Number of branches/plant.

2- Nurr'lber of leaves/plant.

3- Dry weight of stem/plant (g).

4- Dry weight of leaves/plant (g).

5- Root length {(cm)

6- Root dry weight/plant (g). (after 75 days from sowing).
7- Number of nodules/plant (after 75 days from sowing).
8- Nodules dry weight/plant (g). (after 75 days from sowing).
9- Number of pods/plant (after 75 days from sowing).
10- Dry weight of pods/plant (g) (after 75 days from sowing).

At maturity, plants were collected manually from each individual plot

and the following characters:

1- Number of branches/plant.
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2- Number of pods/plant.

3- Seed yield (ardab/feddan).
4- Straw yield (tons/feddan ) .
Statistical analysis

Three separate experiments were conducted each handled an irrigation
regime of the three irrigations regimes used in this investigation. Combina-
tion of three doses of Zn application and three doses of Mn application were
arranged in complete block design with four replicates. Each experiment
data were conducted and subjected to the proper statistical analysis of com-
plete block randomized design, then combine analysis was performed ac-
cording to Snedecor and Cochran {(1969}. And combine values of both sea-
sons 1999/2000 and 2000/2001 were used for means comparison. LSD at

level (5%) was used according to Gomez and Gomez (1984).
RESULTS AND DISCUSSION

Number of branches/plant

Number of branches/plant were reduced as the first irrigation was de-
layed up to four weeks and reached its maximum reduction with plants re-
ceived the f56irst irrigation after six weeks (Table 1). Number of branches
per plant significantly affected by applying (Zn + Mn) as shown in Ta-
ble (1), whereas, the maximum amounts of Zn + Mn applied as seed coating
(0.30 g Zn + 0.30 g Mn /kg seed) gave the greatest number of branches/plant
after 75 days from sowing. Plants produced from seed coated with 0.30 g Zn
+ (.15 g Mn/kg seed gave the maximum value of number of branches/plant
after 105 days from sowing. Increasing number of branches can be attribut-
ed to the beneficiat effects of Zn and Mn application. Both Zn and Mn were
found to stimulate cell division and RNA content, hence, endogenous hor-
mone may be also stimulate under the level of Zn + Mn application
(Jasinska and Kotecki, 1989).
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Table (1): Effect of time of first irrigation and Zn + Mn application on aumber of branches and dry weight of stem (g) faba bean
plants after 75 and 105 days from sowing).

Number of branches Dry weight of stem (g)
Characters (after 75 days from sowing) (after 105 days from sowing) | (after 75 days from sowing) (after 105 days from sowing)
Date of the first irrigation (El-Mohaya} from sowing (weeks after sowing)
Treatment two four six Mean | two four six  Mean | two four Six Mean | two four six  Mean
ZnoMno 70 6.9 55 6.5 68 6.4 53 6.2 13.4 12.9 14.1 489 462 404 453
ZnoMn) 6.1 6.7 55 6.1 6.8 6.5 58 6.4 13.6 11.83 112 11.8 67.2 654 453 39.3
ZnoMhn: 75 6.2 6.0 X 7.0 82 6.6 7.3 18.9 14.2 12.2 15.2 70.3 662 -54.0 63.5
ZniMno 76 6.6 52 6.8 39 85 6.2 18 18.8 177 11% 16.1 71.8 65.8 542 63.9
ZniMn. 6.7 6.7 6.6 6.6 9.8 95 7.5 3.9 18.2 18.4 126 16.4 31,9 743 676 753
Zni1Mn: T6 7.3 61 6.9 77 6.8 7.0 7.2 20.4 20.6 3.6 18.3 732 542 46 4 58.¢
ZnaMno 67 7.4 6.1 6.7 78 85 7.0 7.8 17.7 18.9 12.2 16.3 16.4 715 559 67.9
Zn:Mn 80 73 6.2 72 9.5 90 8.7 9.0 235 16.9 132 17.8 88.6 77.9 68.8 78.4
A Zn :Mn: 85 78 6.1 7.5 8.5 86 86 8.6 | 263 23.6 3.6 211 61.1 T4.4 57.1 64.2
Mean 13 6.9 6.0 6.8 8.1 8.0 6.9 7.7 193 17.3 12.6 14,9 713 66.2 54,4 64.0
L.SD.oos

Lrrigation 0.24 0.30 0.68 1.52
Fertilization 0.41 052 117 263
Interaction 0.71 0.91 2.03 4.56
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Dry weight of stem

As faba bean plants exposed to water deficit by delaying first irrigation
up to four or six weeks from sowing irrigation, dry weight of stem showed
continuous dramatic reduction after 75 days and 105 days from sowing (Ta-
ble 1). Although applying 0.30 g Zn + 0.30 g Mn /kg seed gave the maxi-
mum dry weight stems after 75 days from sowing, plants received 0.30 g Zn
+ 0.15 g Mn /kg seeds gave the maximum stem dry weight after 105 days

from planting.
Number of leaves/plant

Number of leaves per plant irrigated after four or six weeks from sowing
were lower as compared to those irrigated after two weeks from sowing,
even if these plants received the most pronounced Zn + Mn application (Ta-
ble 2). It is concluded that water availability affects the availability of many
plant nutrients by its effects on the solubility and precipitation of salt, this
effect is' more pronounced for mineral elements in calcareous soil. As the
soil dries, the concentration of soluble salts in the soil solution increases
(Taylor, 1983). Data presented in Table 2, revealed that number of leaves /
plant reduced as plants suffered from water deficit up to six weeks hefore re-
ceiving the first irrigation, that was true after 75 and 105 days from sowing.
Due to the slight reduction occurred in number of branches/plant when first
irrigation was delayed from two to four weeks. Therefore, such plants,
which suffered from water deficit (up to six weeks after sowing irrigation)
are expected to have lower photosynthetic potential. These findings are in
agreement with those obtained by (Grashoff, 1990). There were a significant
increase in number of leaves/plant as.Zn + Mn were applied to plant from
early vegetative stage (Table 2), values of 68.7 and 93.3 were obtained after
75 and 105 days from sowing respectively, as application of (0.30 ¢ Zn +
0.15 g Mn/kg seeds) was used. -
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Table (2): Effect of time of first irigation and Zn + Mhn application on number of leaves and dry weight of leaves {(g) after 75
and 105 days from sowing) per faba bean plant.

R

Characters Number of leaves Dry weight of leaves (g)
(after 75 days from sowing) (after 105 days from sowing) | (after 75 days from sowing) (after 105 days from sowing)
Date of the first irrigation (El-Mohaya) from sowing (weeks after sowing)
Treatment two four six Mean [ two four six  Mean | two four six Mean | two four six  Mean
ZnoMne 72.2 69.0 60.0 67.1 81.9 66.2 67.9 68.6 11.7 96 9.9 10.5 129 172 16.6 17.9 ]
ZnoMni | 619 647 499 585 | 735 652 617 668 | 122 97 97 106 | 182 180 172 178
ZnoMn: 558 603 615 59.2 730 66.4 659 - 68.4 10.3 103 96 10.1 18.5 18.5 17.7 18.2
Zni1Mno 62.0 676 592 62.9 73.0 81.0 728 735.6 123 11.6 103 11.4 18.8 215 182 19.6
ZniMn: 60.1 65.8 62.4 62.8 988 05.0 746 89.5 126 [2.1 11.0 119 246 235 196 22.6
711 Mn: 70.5 69.7 62.4 67.8 817 74.0 54.4 70.0 12.4 1.7 10.8 11.7 20.7 18.4 16.8 18.8
Znz2Mno 69.5 688 56.6 64.9 730 76.7 705 73.4 13.6 11.6 11.2 12.1 19.4 18.6 18.4 18.8
Zn:Mn 75.8 699 60.5 68.7 | 1067.7 997 725 93.3 153 13.6 12.4 13.8 20.6 253 186  23.6
Zn:Mn: 704 7806 458 64.9 70.4 779 63.6 70.6 151 13.4 98 12.7 18.1 192 175 18.3
Mean 66.5 68.3 7.6 64.1 81.4 73.0 67.1 75.1 12.8 115 10.5 11.6 20.5 20.0 17.9 19.5
L.SD.oos
Irrigation 1.62 2.06 0.32 0.4
Fertilization 381 3.58 0.55 0.76
| [meraction 487 6.19 0.96 132
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Dry weight of leavey

Significant reduction was found in dry weights of leaves/plant as plants
exposed to water deficit (Table 2). High rates of irrigation were found to
have the greatest positive effect on faba bean growth especially during inter-
mediate growth and development stages (Lockerman et al 1989). Data pre-
sented in (Table 2), show that leaves .dry weights response to micro- nutri-
ents applied under different systems of watering schedule, whereas,
significant differences were found on leaves as affected by experimental
treatments. After 75 and 105 days from sowing, the maximum dose (0.30 g
Zn + 0.15 g Mn /kg seeds), was superior in producing the maximum leaves
enhancing the photosynthetic potentials of plants produced under these cir-
camstances, however, increasing the applied Mn from 0.15 g to 0.30 g /kg
seeds in coating material did not gave pronounced effects on leaves. Several
investigators pointed out the superiority of applying micro-nutrients coated
on seed, whereas, they found that applying mixture of micro-nutrients stimu-
late the vegetative growth (Azer et al. 1992 and Lewis and Hawthorne,
1996).

Root Length

Data presented in Table (3), show that root length increased when first
irrigation delayed from two weeks up to four and six weeks after sowing ir-
rigation respectively. It could be concluded that when faba bean plants suf-
fered from water deficit, root elongation may increase. It was found that,
with water shortage, the greater depth and the continuing extension of root-
ing zone into deep soil was pertormed by plants (Looker, 1978}, therefore
plants attempted to substantially modity its root distribution to maximizing
the wata:r extraction and such root depth could have a substantial effect on
the plants abitity to withstand subseqﬁent drought. The longest root was
measured in plants received 0.30 g Zn + 0.00g Mn/kg seeds. Applying mi-
cro-nutrients seemed to assist plant building huge root structure since it
helps increasing not only root growth but also all vegetative characteristics
{Number of leaves/plant, Number of branches/plant, leaves dry .
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Table (3): Effect of time of first irrigation and Zn + Mn application on root length (cm), dry weight of root (g), number of nods, and

dry weight of nods (g) per faba bean plant afier 75 days from sowing.

Characters Root length (cm) | Dry weight of root (g) { Number of nodules i Dry weight of nodules (g)
Date of the first irrigation (E1-Mohaya) from sowing (weeks after sowing)
Treatment two four six Mean | two four six Mean | two four six Mean | two four six  Mean
ZnoMno 137 14.3 153 14.5 413 3.97 6.37 4,83 286 25.5 218 254 0.34 0.28 0.20 0.27
ZnoMn 14.7 14.1 15.¢ 14.6 5.84 446 6.15 5.49 325 23.2 235 26.4 0.37 6.33 0.22 0,31
ZnoMn2 13.6 16.6 15.9 15.4 438 6.72 6.32 5.81 29.0 244 224 253 0.42 0.31 0.24 0.32
ZniMne i4.0 15.3 15.6 - 15.0 565 529 474 5.23 34.2 252 232 289 | 045 0.35 0.21 0.34
ZniMn, 12.2 15.8 16.1 14.7 4.73 6.57 6.65 5.98 26.0 278 26.8 26.9 0.39 0.39 0.27 0.35
Zni1Mn: 14.0 15.2 15.5 14.9 6.18 4.99 6.24 5.81 343 250 15.0 26.1 0.41 0.32 0.2% 0.31
Zn2Mno 135 141 16.7 17.8 5.48 5.51 6.88 5.95 338 26.5 222 27.5 0.44 0.33 0.22 0.33
ZnzMni 149 149 169 15.6 533 5.74 6.93 5.87 428 293 225 31.6 0.55 0.42 0.22 0.39
Zna.Mn: 139 15.7 14.8 14.9 5.09 5.66 591 5.56 29.0 306 239 27.8 0.40 0.45 0.21 0.35
Mean 13.83 15,1 15.8 14.9 5.20 S.43 6.20 5.60 32.3 26.8 22.8 273 0.42 0.35 0.22 0.33
LS8D.oos
Imigation 0.16 0.12 1.12 0.04
Fertilization 027 0.21 1.94 0.06
Interaction 0.47 037 337 0.11
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weight and stem dry weight). Because of manganese activate a relatively
large number of enzymes including manganese-protein in photo system II
(PSI) and number enzymes involving oxidative and non-oxidative decar-
boxylation reaction, zinc also play an important role in biosynthesis and the
rate of elongation and enhance DNA and RNA metabolism and cell division
as well (Coleman 1992 and Vallee and Falchuck 1993).

Dry weights of root

Data of dry weight of roots (Table 3), revealed that faba bean plants af-
fected significantly by water deficit caused plants to form more root system.
When plants suffered from water deficit up to four and six weeks interval
between sowing and first irrigation respectively. Roots grown in soil sub-
jected to drying cycles were distributed more deeply than those growing in
wet soil. Jones (1963). Combined amounts of 0.15 g Zn with 0.15 g Mn /kg
seeds coating on seed prior to sowing caused an increase in root dry weight.
It was found that the dramatic reduction in meristem activity, cell division
and extension, probably abnormalities of cell wall synthesis and growth of

root tips are associated with micro-nutrient deficiency.
Number of nodules /plant

Data‘presented in (Table 3), revealed that delaying the first irrigation
from two weeks after sowing to four or six weeks caused a gradual reduc-
tion in number of nodes/plant. As faba bean exposed to water stress, the
plant efficiency to form nodules is affected. Moisture stress is known to be
inhibitory factor on root-hair infection with Rhizobium, however, with in-
creasing water supply, nodules showed a more open structure with a better-
developed air-space system and more obvious connections between these
and the soil atmosphere. (Gallacher and Sprent, 1978). Data presented in
(Table 3), revealed the great influence of micro-nutrients and water stress as
well on number of nodules formed on root of vicia faba plants. Applying
amount of 0.30 g Zn + 0.15 g Mn /kg seeds coating on seeds increased the
number of nodule formed on roots of plants of such treatment. Meanwhile,

increasing amount of Mn in coating material from 0.15 g to 0.30 g/kg seeds
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added to 0.30 g Zn/kg seeds showed a inhibitory effects on number of
nodules. These finding are matchable with those obtained by (Azer et al
1992), Since they decleared that higher rates than 0.15g/kg seeds gave a
negative effect on growth, they added that rates of application of these mi-
cro-nutrients should be selected carefully since higher dose caused yield to

be decreased.
Dry weights of nodules/plant

Although gradual water deficit caused ans increase in root length and dry
weights, number of nodes as well as dry weight of nods/plant showed gradu-
al decrease (Table 3). Therefore, increasing root hairs did not stimulate the
bacteria infection under condition of water shortage. The greatest dry weight
obtained when such treatment (0.30 Zn + 015 Mn g/kg seeds) used, these
findings may be due the greatest number of nods/plant obtained with the

same treatment.
Number of pods/plant

Water regime and rate and timing of irrigation plays an important role in
regulating flower sheeding. Water deficit at different times during all
growth periods increased flower shedding, the most pronounced when stress
was applied to plants during flowering. Meanwhile, results obtained in this
study (Table 4), declared that suffering faba bean plants from water deficit
during the early vegetative growth caused a significant reduction in number
of pods per plant. The reduction occurred when plants watered after six
weeks from sdwing (20.3). Similar results of water deficit flower and pod
shedding were pointed out by (Grashoff 1990 and Pilbeam et al 1990). It 1s
evident that loss of yield potential can occur at several phases of
reproductive  growth and these must be identified and investigated
individually. Flower shedding in Vicia faba is the most important factor
contributes in loss of yield potential. Therefore, stabilizing and reducing the
level of flower shedding would be an important step towards stabilizing and
raising yields. Many environmental factors affecting flower and fruit
abortion, the most important of that are the nutrient balance especially

micro-nutrients which play an important role in reproductive stages and
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water supply since water deficit was found to have a great effect on flower
and fruit abortion. Additionally, pod abortion can be attributed to failure of
yield potential, consequently, remaining pods on faba bean plants was taken
as final result of all factors affect flower shedding, pod set and pod abortion.
Treatments selected in this investigation showed highly significant effects
on number of pods/plant after 105 days from sowing (29 days from first
flower stage), since maintaining high number of remaining pods was the
main target to maximize the yield. The maximum number of pods/plant was
given by 0.30 g Zn +0.15 g Mn /kg seeds treatment (26.8). It could be con-
cluded that applying micro-nutrients coated on seeds at rate of 0.30 g Zn +
0.15 g Mn /kg seeds, maintain great number of pods/plant.

Table (4): Effect of time of first irrigation and Zn + Mn applaction on
number of pods and dry weight of pods (g) per faba bean plat
after 105 days from sowing.

Characters Number of pods f Dry weight of pods
Datc of the first irrigation (El-Mohaya) from sowing (weeks from sowing)

Treatment two four gix ~ Mean two four six ~ Mean

.Mn .Zn 213 203 152 189 | 618 476 451 51.%
\Mn .Zn 216 205 185 202 | 658 618 525 60.1
«Mn .Zn 227 200 168 198 | 621 453 458 51.1
.Mn.Zn 245 240 187 224 | 966 793 527 76.2
vMnZn 299 254 222 258 | 1392 1185 672 1083
+MnZn 226 218 217 223 | 831 686 582 69.9
.MnZn 225 243 215 228 | 965 1096 586 £8.3
v Mn «Zn 288 271 245 268 | 1729 1333 673  124.5
‘MnZn 227 243 235 235 | 949 674 533 71,9

Mean 241 231 203 222 | 97.0 8L3 556 71.9
.o L.SD.
Irrigation 0.81 325
Fcr:iliz?lion 141 563
Interaction 244 975
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Dry weight of pods/plant

Data presented in (Table 4), revealed that plants subjected to drought by
delaying the first irrigation from two weeks to foor and six weeks after sow-
ing showed a decrease in dry weight of pods/plant, whereas, dry weight of
pods decreased frop 97.0 g to 81.3 and 55.6 g after two, four and six weeks
from sowin respectively (Mwanamwenge et al 1999). Dry weight of pods/
plant response similarly as number of pods/plant, dry weight/plant as affect-
ed by micro-nutrients applied. This result declared the superiority of apply-
ing 0.30 g Zn + 0.15 g Mn /kg seeds over other Zn and Mn combinations
used in this investigation. It was found that seed coating with micro-
nutrients resulted in increasing number of pods/plant and gave higher values

than the control {Azer et al 1992).
Number of branches/plant

Response of number of branches/plant at harvest due to first irrigation in-
terval and micro-nutrients application presented in (Table 5), whereas, num-
ber of branches reduced significantly as faba bean suffer from water stress
when first irrigation delayed from two to four and six weeks after sowing ir-
rigation: It could be concluded that activity of lateral bud especiaily on plant
stem responsible in producing stem branches was negatively affected by wa-
ter stress. Number of branches/plant increased by applying both Zn and Mn
coated on seed prior sowing .The maximum increase was found when seeds
coated with 0.30 g Zn + 0.15 g Mn /kg seeds. Applying micro-nutrient
showed stimulation effects on vegetative characters and therefore on bio-
mass produced and translocated in different plant organs, giving a pro-
nounced plant canopy if compared with plants received zero application of
micro-nutrients. Similar conclusions were pointed outl by (Khade et al

1989).
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Table (5): Effect of time of first irrigation and Zn + Mn application on number of branches per plant, number of pods per plant,
Seed yield (ardab/fed.) and straw yield (T./fed.)of faba bean plant at harvest.

— T H " - "y
Characters Number of branches | Number of pods | Seed yield (ardabifed.) |  straw yield (T./fed.) ]

Drate of the first irrigation (El-Mohaya) from sowing (weeks after sowing)

Treatment two four $ix Mean | two four six  Mean | two four six Mean | two four slx

Mean

" Zn o Mo 77 7.6 6.0 7.0 182 157 128 156 | 9462 7519 7421 813 | 561 519 296
ZnoMn; 7.7 8.0 6.3 7.2 163 163 146 157 | 10362 9348 7706 9306 | 620 629 364
*ZnoMn: 7.6 7.6 1.0 1.4 193 174 156 175 | 8841 8293 6849 7994 | 537 431 404
ZniMno 3.4 8.4 6.4 7.7 197 159 145 167 |11.033 1068 9980 10566 6.24 625 377
ZniMn: 89 83 7.8 84 | 222 183 172 19.6 12693 12.085 10677 11.818] 705 623 425
Zn1Mn:z 8.0 75 7.7 76 | 209 180 153 180 |12.878 10334 8931 10714 537 551  29i
Zn:Mne 856 7.4 8.1 8.1 192 186 167 182 | 11832 10942 8789 10528 747 398 345
Zn2Mna 97 83 89 90 | 231 192 173 19.9 13702 1185 10408 11988 839 633 63!
Znz2Mn: 5.0 82 38 8.7 193 173 154  17.4 | 12249 10587 9527 10788 | 613 454 584
Mean 8.4 7.9 1.4 7.9 198 17.5 155 176 i 11452 10239 RS2 10204 | 645 541 413
L.SD.oos

Imigation 0.22 0.73 0.40
Fertilization 0.38 0.42 0.23
Interaction 0.66 130 0.69

4.59
538
4.58
5.37
5.85
4.60
4.97
7.08
5.50
533

0.21
0.36

0.62 |
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Number of pods/plant

Number of pods/plant had significant reduction due to suffering faba
bean plants to water stress, whereas, applying first irrigation after two weeks
from sowing gave the greatest number of pods/plant (19.8) in Table (5). The
increasing of number of pods/plant when plants received 0.30 gZn + 0.15 g
Mn/kg seeds (19.9) applied by coating on seeds prior to sowing was a result
of the useful effects of such treatment in reducing flower. Applying such
amounts of micro-nutrient caused number of pods/plant to be increased. Bud
abortion is a problem associated with assimilate production, whereas, pod
abortion is the result of failure of development of vascular transport path-
ways. Flower shedding in Vicia faba is the single most important factor pre-
venting the realization of the known yield potential, the crop exhibits a high
level of flower shedding not attributable to failure of pollination, and this is
exacerbated by a wide range of environmental stresses. Stabilizing and re-
ducing the level of flower shedding would be an important step towards sta-
bilizing and raising yields (Hebblethwaite, 1981). These results may be due
to activation role of Zn + Mn in plant metabolism which have beneficial ef-
fects on reducing number of flowers and pods aborted during reproductive
neriod. Many investigations have pointed out that seed coating as a fertiliza-
tion technique resulted in higher number of pods/plant. (Gangwar and
Singh, 1986).

Seed vield {ardab/feddan)

Data presented in (Table 5), revealed that, seed yield (ardab/feddan) was
significantly reduced by delaying first irrigation and the greatest seed yeild
values obtained (11.452), ardab/fed. after two weeks from sowing. Although
faba bean exposed to drought at early vegetative stage, later stages of bio-
mass production, flowering, pods filling were remarkable affected in turn.
The results of this investigation are generally agreement with these obtained
by (Khade et at 1989 and Xia, 1994). Fertilizer treatments significantly af-
fect seed yield (Table 5), whereas, combination of 0.30 g Zn +0.15 g Mn/kg
seeds gave the highest values of seed yield. These results may attribute to
the increase reported on number of pods. These findings revealed the
importance of applying micro-nutrient coating on seed. Similar trend was re-
ported by (Santos and Estefanel 1986 and Hegazy et al 1992},
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Straw yield (ton/feddan)

Straw yield was lowered as faba bean suffered from water deficit {Table
5). These re< ' s suggested that delaying first irrigation from two to four and
six weeks intervals caused a remarkable decrease in number of irrigation re-
ceived by faba bean plants during the whole season, which in turn expose
these plant to water deficit, such conditions had a negative effects on plant
growth and yield obtained. Results presented in (Table 5), revealed the dra-
matic effects of water deficit on straw yield. Similar results were obtained
by (Farag and Shamma, 1994). Applying micro-nutrients seed prior to sow-
ing which enhance faba bean growth and gave pronounced yield caused
straw yield to be increased accordingly as plant growth increased. Treatment
such as coating seed with 0.30 g Zn + 0.15 g Mn /kg seeds which produced
faba bean plants characterized by great growth parameters led to produce
greatest straw yield. Similar results were documented by (Gangwar and
Singh, 1986). Zinc and manganese application using coating method tech-
nique was found to increase vegetativeA growth and in turn straw yield.
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