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RESPONSE OF BROAD BEAN TO ZINC AND MANGANESE
UNDER MARYOUT AND NOBARIA CONDITIONS

El-Hefny, Eslah M. M.
Desert Research Center

ABSTRACT

Zinc and manganese sulphate were applied to broad bean at Maryout and
Nobaria locations, as foliar spray in concentration 0, 1, 2 and 3 g/l. and as soil addition
at rates of 0, 5, 10 and 15 kg.ffed. In Maryout, growth parameters, yield and its
components and chemical composition were enhanced with foliar spray application
method than soil addition. White, method of application had no effect on number of
tillers/plant and net weight percentage. In Nobaria, growth and yield of broad bean
surpassed with soil addition application method than foliar spray, while method of
application had no effect on net weight (%) , dry matter (%) and protein content of seeds.

Zinc sulphate application at 2 gfl. as foliar spray or 10 kg./fed. as soil addition
increased growth , yield and manganese content of broad bean significantly than other
zinc treatments. While the highest values of protein and zinc content in seeds obtained
with 3 g./L or 15 kg/fed. Zinc sulphate application. These resuits obtained in Maryout and
Nobaria locations. As regard manganese sulphate application at 1 g/1. as foliar spray or
5 kg/fed. as soil addition increased growth , weight of 100 seed , net weight , dry matter
percentage. Also, protein and zinc content in seeds increased significantly with treatment
2g./L or 15 kgffed. MnSO,4 than control treatment , but manganese sulphate application
at conc. 3 g/L or 15 kgffed. gave the highest yield of pods/plant , yield/fed. and
manganese content in seeds under Maryout conditions. In Nobaria, application of
manganese sulphate at 1 g./L as foliar spray or 5 kgffed. as soil addition increased all
characters of broad bean under study significantly than other manganese treatments,
except manganese content in seeds surpassed with high rate of manganese application

(3 9.L or 15 kg/fed.).
INTRODUCTON

Zinc and manganese nutrients are most important factors affecting
legume plants productivity. In calcareous Maryout soil, a lack of zinc and
manganese causes disturbance in plant growth because of most of nutrients are
nonexchangable and unavailable to plants. On the other hand, in Nobaria soil, a
lack of nutrients results from deficiency of elements in sandy soils. Hassan
(1982) reported that Zn application treatments on various legume crops
enhanced growth of all vegetative parts of plants. Accordingly, Abdrabou and
Hamada (1991) found that seed yield of faba bean was highest with 0.8% Zn.
Also, Gomaa (1991) added 0, 4 or 8 kg./fed. ZnSO, as soil addition or 0.2 kg. as
foliar spray to faba bean and found that the yield was increased by Zn
treatments and highest with foliar application. Abdrabou (1992) sprayed faba
bean with Zn , the highest seed yield, pod no./plant, seed no./pod and 100 seed
weight were obtained with 0.6% 2Zn. In the same year, Kucharaski and
Niklewska used 0 - 1000 ppm. Zn as ZnSO, on faba bean, the best results
obtained with 100 ppm. Zn application. In clay soil, Majumdar et al. (1994)
applied 0 - 20 kg. Zn/ha. as zinc chloride , seed yield and zinc content increased
with increasing levels of Zn fertilizers. Sakr et al.(1996) found that the highest
seed yield of V. faba obtained with 1000 ppm. Zn foliar spray. In field tral Zn
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application as foliar spray at 200 ppm. increased dry weight of plant, seed yield
and protein content (Salam , 1998).

Many workers investigated the effect of manganese on legumes. EI-
Assiouty (1983) found that application of micronutrients increase the chemical
components of bean plants. Mn application had a favorable effect on pod no.,
seed yield and content of protein in seeds (Kotecki, 1990). Also, Abdel-Reheem
et al. (1992) concluded that pod no., seed yield and total nitrogen uptake
increased in seeds of faba bean with 200 g. Mn/fed. application as foliar spray.
Seeds and protein yield of faba bean increased significantly with addition of Mn
at rate of 0.12 g./kg seeds (Azer et al., 1992).

In the same line, Hegazy et al. (1993) sprayed Vicia faba with 0.1% Zn or
Mn in vegetative and reproductive stage, seed yield was higher with Mn foliar
application. In sandy soil, Mn or Zn in sulphate form were added to the soil , the
optimum yield corresponds for faba bean seeds and shoots to 20 kg. Fe, Mn
and Znffed. (Dahdoh, 1997).

This study aimed to determine the suitable application method of Zn and
Mn to broad bean in Maryout and Nobaria region. Also to study the effect of Zn
or Mn treatments on growth, yield and chemical composition of broad bean.

MATERIALS AND METHODS

This work was carried out during the two successive seasons of 1996-

1997 and 1997-1998 at Maryout Experimental Station (highly calcareous soil)

of Desert Research Center, and at Nobaria sector (sandy soil), El-Behera

Governorate. Broad bean (Vicia faba), Kobrosy cultivar was used. Seeds

were sown on october 25" and 28" in the first and second seasons

respectively. The seeds were treated with Rhizobium leguminosarum before
sowing. The experiment included 14 treatments with four replicates in a split

plot design, according to Thomas and Hills (1975). The plot area was 1/400

feddan and consists of 5 rows, each of 3.5m. long and 60cm wide. The

distance between hills was 30cm. The treatments were applied in the two
locations under study as follows:

1- Plants were sprayed 30 and 50 days after sowing with 0,1,2 and 3g./l. zinc
or manganese sulphate.

2- Zinc or manganese sulphate were added to the soil at rate of 0,5,10 and
15kg./fed. Each quantity was divided to two equal parts and added at 30
and 50 days after sowing respectively.

The Application methods were randomly arranged in the main plots,
whereas zinc and manganese concentrations were distributed in sub-plots.

Data recorded were as follows:
A- Growth characters were studied 90 days after planting date in
representative samples of 10 plants from each plot.
1- Plant height (cm.).
2- Plant weight (g.). -
3- No. of tillers per plant.
B- Yield and its components, four months after seeds planting.
4- Yield of pods per plant.
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5- No. of pods per plant.
6- Weight of 100 seed (g.)
7- Yield of pods (ton/fed.).

average weight of seeds/pod ) x 100
average weight of pod

9- Dry matter of seeds (%).

C- Chemical composition.

10- Protein content (%) of dry seeds samples was estimated by
multiplied total N x 6.25. Total N was determined using micro-kjeldahl method
described by Ranganna (1978).

11- Micro elements (Zn and Mn) were assayed according to the
method described by Chapman and Pratt (1961).

8- Net weight (

Table (A) and (B) show mechanical and chemical analysis of Maryout
and Nobaria soil, respectively.

Table (A)
; . Chemical analysis
Mechanl(c;l)analyms pH and soluble Soluble anions
° cations (meg/l.)
Sand 38.50 pH 8 HCOy 04.00
Silt 33.00 Ca" 18.10 meq/l. COy” Nil
Clay 28.50 Mg 09.00 meq/l. cr 31.80
Texture class |Clay loam| Na* 29.32 meq/l. SO4 21.82
K 01.20 meg/l.
Mo™ | 00.30 meg/l.

Table (B)
Sand 94.0 pH 7.3 HCOy 24
Silt 02.5 Ca" | 5.8mg/100g. COy™ - 5.8
Clay 03.0 Mg** 4.6 mg/100g. cr 6.6
Texture class | Sandy | Na' 2.7 mg/100g. SO, Nil
oM 00.4 K 1.7 mg/100g.
EC 1.7 ms/em.

Mechanical analysis of soil was carried out according to Piper (1950).
While chemical analysis was performed as described by Jackson (1958).

RESULTS AND DISCUSSION

A-Growth characters:

Data in Table(1) show that plant height and plant weight of broad bean
increased significantly with foliar spray application method than soil addition
under Maryout conditions, while methods of application did not affect
significantly no. of tillers per plant. The highest values of growth characters
obtained with application of zinc sulphate at 2g./L. as foliar spray or 10
kg/fed. as soil addition, the increment was significantly in both growing
seasons. The same trend of results observed with application manganese
sulphate at 1g./L. as foliar spray or 5 Kg/fed as soil addition .
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Interaction between foliar spray method and zinc sulphate application
at 2g./L. or manganese sulphate concentration at 1g./L. gave the highest
growth parameters results of broad bean than other treatments. The
beneficial effect ofZn application as foliar spray on growth of Vicia faba agree
with Salam (1998). Also manganese application as foliar spray on faba bean
had a favorable effect on plant growth (Kotecki, 1990).

In Nobaria region, data in Table (2) indicate that plant height and plant
weight increased significantly with soil addition than foliar spray method in
both growing seasons, while No. of tillers/plant increased significantly with
soil addition method in second season only.

Zinc sulphate application at 2g./L. as foliar spray or 10 kg/fed. as soil
addition gave the highest results of broad bean growth than other treatments
of zinc. Also the highest values of growth characters observed with
manganese sulphate application at 1g./L as foliar spray or 5 kg/fed. as soil
addition. The increment of growth parameters was significantly in both
growing seasons under study. The interaction between soil addition method
and zinc sulphate application at 10 kg.ffed. or manganese sulphate
application at 5 kg./fed. increased growth characters significantly than other
treatments in both growing seasons except No. of tillers/plant, interaction had
no significant effect in first season.

These results are in the same line with Majumdar et a/. {1994) and
Dahdoh (1997) who added Zn and Mn in sulphate form to faba bean in sandy
soil as soil addition and found significant increase in plant growth.

The obtained results show that increasing rate of Mn application
decrease plant growth, and these results agree with Azer ef al.(1992).

The favorable effect of zinc on plant growth may be due to increase in
IAA content, Devlin and Witham (1979). As regard Zn has a role in the
promotion of enzymes activity and the internal growth regulators, which may
be connected with plant growth (Hassan, 1982). '

The importance of Mn application to plant growth may be due to .
manganese is localyzed to a very extent between 50 and 80% in the
chloroplasts, metachondria and other cell arganelia (Mucknhirn 1936). Also
manganese has an important role in respiration and nitrogen metabolism
(Devlin and Witham 1979).

B- Yield and its components:

Data in Table (3 and 4) indicate that, in Maryout location, yield and
number of pods per plant, weight of 100 seeds and yield/fed. and dry matter
of seeds (%) increased significantly with foliar spray application method than
soil addition. On the other hand, method of application had no effect on net
weight(%) of seeds.

Zinc sulphate concentration at 2g./L. as foliar spray or 10 kg/fed. as
soil addition, gave the highest yield components of broad bean significantly
than other treatments of zinc. As regard manganese sulphate concentration
at 1g./L. as fofiar spray or 5 kg/fed.
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As soil addition increased weight of 100 seed, net weight (%) and dry
matter of seeds (%), while yield and number of pods per plant and yield of
pods/fed. gave the highest values significantly with application 3g./L.
manganese sulphate as foliar spray or 15 kg/fed. as soil addition than other
manganese treatments.

The interaction between foliar spray method and zinc concentration at
2g./L. gave the highest yield and number of pods per plant, weight of 100
seed and yield /fed. of broad bean. While soil addition method with 5 kg/fed.
manganese sulphate gave the highest percentage of net weight and dry
matter of seeds.

These results in the same line with Gomaa (1991) and Abd rabou
(1992), they obtained a good result of bean yield with adding zinc to plants as
foliar spray. Also Abdel-Reheem et al. (1992) obtained a favorable effect of
yield when sprayed plants of faba bean with manganese.

Table (5 and 6) show that, under Nobaria conditions, broad bean yield
and number of pods per plant, weight of 100 seed and yield of pods/fed.
increased significantly with soil addition method than foliar spray. On the
other hand, method of application had no effect significantly on net weight
(%) and dry matter of seed percentage.

Zinc sulphate concentration at 2 g./L as foliar spray or 10 kg/fed. as
soil addition, surpassed than other treatments of zinc and gave the highest
resuits of yield and its components. Also manganese sulphate concentration
at 1g./L as foliar spray or 5 kg/fed. as soil addition gave the highest yield of
broad bean than other treatments of manganese. The interaction between
soil addition method and zinc at 10 kg/fed. or manganese at 5 kg/fed. gave
the highest values of yield and its components in both growing seasons.
These results in the same line with Gomaa (1991), Hegazy et al. (1993) and
Majumdar et al. (1994), they obtained a best yield of faba bean with applying
zinc as soil addition to plants. Also Azer et al. (1992) and Dahdoh (1997)
obtained the optimum yield with application manganese to faba bean plants
as soil addition.

The favorable effect of Zn on yield of broad bean may be due to zinc
activate in the enzyme tryptophan synthetase, therefore, zinc participates in
the metabolism of plants as an activator of several enzymes. Kucharski and
Niklewska (1992) mentioned that, high rates of Zn decreased dehydrogenase
and phosphatase activities in Rhizobium leguminosa, this explain that
second rate of Zn gave the highest resuits of growth and yield while growth
and yield decrease with increasing rate of Zn application.

The good effect of manganese on yield of plant may be due to
manganese application increased nodulation which improve yield of faba
bean (Hegazy et al.,1993). The site of manganese activity is in the oxygen-
producing step in photosynthesis. Manganese is involved in electron transfer
from water to chiorophyll during the high reaction of photosynthesis (Devlin
and Witham, 1979).

Azer et al. (1992) indicate that the high rate of Mn application decrease
yield of faba bean.
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C- Chemical composition:
Table (7) show that protein, zinc and manganese content in broad

bean seeds increased significantly with foliar spray application method than
soil addition method in both growing seasons under Maryout conditions. Zinc
sulphate application at rate 3 g./L as foliar spray or 15 kg/fed. as soil addition,
gave the highest protein and zinc content in seeds significantly , while
manganese content surpassed with 2 g./L zinc sulphate application as foliar
spray or 10 kg/fed. as soil addition than other treatments of zinc.

As regard manganese application at concentration 2 g./L as foliar
spray or 10 kgffed. as soil addition gave the highest values of protein and
zinc content in broad bean seeds than other treatments of manganese , while
manganese content of broad bean seeds increased significantly with
manganese sulphate application at 3 g./L as foliar spray or 15 kg/fed. as soil
addition than other treatments of manganese.

The interaction between foliar spray method and zinc sulphate
application at 3 g./L gave the highest protein and zinc content of broad bean
seed, while foliar spray method with 3 g./L manganese sulphate gave the
highest manganese content of broad bean seeds than other treatments under
study.

The favorable effect of zinc and manganese application as foliar spray
on chemical composition of broad bean agree with El-Baz et al. (1990) and
Sakr et al. (1996).

The favorable effect of applying zinc and manganese as foliar spray on
broad bean under caicareous soil conditions due to micronutrient uptake by
plant decrease by increasing soil pH from 5.6 — 7.7 (McEwen et al/., 1990)

Under Nobaria conditions, Table (8) show that method of application
had no effect significantly on protein content of seeds, while foliar spray
application method increased zinc and manganese content significantly than
soil addition method.

Zinc sulphate application at concentration 3 g./L as foliar spray or at
rate 15 kg/fed. as soil addition increased significantly protein and zinc content
of broad bean seeds than other treatments of zinc, while zinc sulphate
application at 2g./L as foliar spray or 10 kg/fed. as soil addition gave highest
manganese content than other trof zinc. On the other hand, manganese
application at 1g./L as foliar spray or 5kg/fed. as soil addition gave the
highest content of protein and zinc in broad bean seeds than other
manganese treatments, while the highest values of manganese content
obtained with 3g./L manganese application as foliar spray or 15 kg/fed.
manganese application as soil addition.

The results indicate that low rate of manganese application increase
protein and zinc content in broad bean seeds than high rates of manganese,
these resuits agree with Azer et al. (1992).

The increasing content of protein, zinc and manganese in broad bean
seeds as a result of zinc and manganese application agree with Fawzi et a/.
(1989) , El-Baz et al. (1990) and Kotecki (1990).

The importance of zinc application to plants in increasing protein
content maybe due to zinc must play an important role in protein synthesis
(Deviin and Witham 1979).
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In the same line, there was positive correlation between the amount
of micronutrients added and the content of these minerals by the different
plant organs. These findings are in agreement with those of Muckenhirn
(1936) and Ricks (1958).
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