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ABSTRACT

Two ficld experiments were carried out on reclaimed sandy soil in South
AL-Tahrir province. AL-Behara Governorate, during the two successive summer
seasons of 2003 and 2004 to study the effect of foliar application with some
micronutrients {Fe, Zn and Mn) alon¢ or combination of them on growth. yield
and some ¢ izmical constituents of mungbean plants

The results showed that the high content of chl a+b value was recorded
in mungbean plants spraying with Fe+Zn+Mn. Foliar apptication with Fe, Zn and
Mn alone cr combination resulted in better growth parameters i.e. plant height,
number of hranches and leaves, weights of leaves. stem and total dry weight per
plant, leaf zrea (LA), leaf area index (L.AI) as well as specific leaf weight (SLW),

All foliar application treatments increased number of pods, seeds per
plant and seed index when compared with control treatment. It could be
concluded that the highest viclds of sced. straw and biological (416, 1138 and
1554 kg/ fal)) respectively were obtained by foliar spraying with the combination
of Fe + Zn '+ Mn.

Beneficial effects were attained from the combination of Fe + Zn + Mn
on protein percentage, N%, K% and P%.

Key wards: Mungbean, foliar application with some micronutrients. growth
photosynthesis, vield, protein percentage. N%. K% and P%.

INTRODUCTION

. Miungbean {Vigna radiata (L..) Wilczek} is a summer pulse crop
with short duration (70-90 days) and high nutritive value. The seeds
contain 22-28% proiein, 60-65% - carbohydrates. 1-1.5% fat, 3.5 - 4.5% .
fibers and 4.5-5.5 ash, It can be consumed directly by cooking or as
sprouts as well as making popular foods when it s mixed with other
cereals (Liwn and Ahn. 1985). Morcover mungbean sceds surpass lentil
and faba bean in Fe, Ca and vitamin A contenis (Kassab. 2005)
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This crop can be used for both seed and forage production. [t not only
plays an important role in human dict, but also in improving the soil fertility by
fixing atmospheric nitrogen.

According to the Food and Agricultural Organization of the United
Nations (FAO), despitc the umprovements in the agricultural producticn over the
past decades, one-third of the world's population is affected by vitamin A, iron,
and zinc deficiencies in their diets.

Iron (Fe) is a component of various enzymes and functlion as a catalyst in
the synthesis of chlorophyil (Tang ef o/, 1992). Zinc (Zn) is essential element for
plants and is involved in many cellular processes, including act vation of
enzymes, protein synthesis, and membrane stability (Marschner, 1995)

Manganes¢ (Mn) is involved in chlorophyll synthesis, r:spiration,
nitrogen assimilation and photosynthesis, It has a role as an enzyme aclivator for
oxidation -reduction reaction. The soil of the south AL-Tahrir sector like the
sandy texture soils are characterize very low organic matter. low watir helding
capacity and high nutrient leaching losses

Micronutrients added to the sandy sotl will be affected by soil environmental
factors. Foliar application techniques, as a particular way to supply micionutrients
could avoid these factors and results in rapid absorption. If applied prop:rly, foliar
spraying can be considered practical to supply nutritional plant requirement;.

Foliar application is greatly affect plant growth and crop prod rction .In
this respect, Abd-El-Lateef ef al., (1998} indicated that foliar spray with Zn, Mn
or Fe increased the seed yield and improve the quality of mungbean seeds. Rizk
and Abdo, (2001) indicated that foliar application with Zn, Mn and its
combination increased significantly growth parameters, vield and its corponents,

Currently, foliar application of Fe and Zn increased yield of nungbean
plant (Gupta et al, 2003). Moreover, Kassab, (2005) indicated tlat foliar
application of Fe, Mg, Mn and Zn significantly increased growil: parameters,
yield and its components of mungbean plants.

The objective of this study is to investigate the effect of foliar
application with some micrenutrients on growth, yield and its componeni s as well
as some chemical composition of munghean seeds under sandy soil.

MATERIALS AND METHODS

Two field experiments were carried out on reclaimed sandy soil in South
AL-Tahrir province, AL-Behara Governorate, during the two successive summer
scasons of 2003 and 2004 1o study the effect of foliar application with some
micyonutrients on growth, yield and its components as well as some chemical
constitucnts of mungbean plants.

*FAQO reported of (2005)
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Mungbean seeds {Vigna radiata (L). Wilczek} cv. Kawmy - 1 was used
in the both experiments.

The experimental soil (0-30 depth) was analyzed according to the
method deicribed by Chapman and Pratt, (1978). Soil texture was sandy and
having the following charactenslncs sand 94.7%, pH 8.6, Organic matter 0.8 %,
CaC03 2.4%, EC 0.13 mmhos/cm’, available N 28.0 ppm, availablc P 18.0 ppm,
available K. 94 ppm, available Zn 1.18 ppm available Fe 4.0 ppm and available
Mn 3.25 ppm.

E:iperimental plot was 10.5 m? (5 ridges. 3m in length and 0.70 m in
width) Coriplete Randomized Block design with six replicates was used. Calcium
superphost hate (15.5% P,Os) and Potassiur sulphate (48% K>0) at the rate of
150 and !0 kgffed.. respectively were applied during sced-bed preparation.
Mungbean sceds were inoculated with the specific rhizobium strain and
immediate y sown in both sides of the ridge at 20cm space between hills. Sowing
dates were 25 and 30 May in the first and second seasons, respectively. Nitrogen
fertilizer was added at the rate of 15Kg N/fed in the form of ammonium nitrate
33% N aftcr sowing. Thinning was carried out 15 days afier sowing to secure two
plants per 1ili. The other agronomic practice for growing mungbean was followed
as recomnended,

The experimental treatments were.
1-Control ‘tap water)
2.1,0g/L. Fe —- EDTA (6%)
3-1.0g/L Zn - EDTA (12%)
4-1.0g/L Mn —- EDTA (12%)
5-1.0g/L Fet+1.0g/L Zn
6-1.0g/l Fe+1.0g /. Mn
7-1.0g/L Zn+1.0g/1. Mn
8-1.0g/L Fe+ 1.0g/L Zn+1.0g /L Mn

Foliar application with some micronutrients was done twice during
vegetative stage (30 days after sowing) and at pod development period (45 days
after sowiag). After 60 days from sowing a representative vegetative sample was
taken from each treatment and the following parameters per plant were studied:
plant height, numbers of branches and leaves, weights of leaves, stem and total
dry weigh! per plant, leaf area (LA), leaf area index (LAJ) as well as specific leaf
weight (51.W) were determined.

Leaf area LA was determined as (cm) */plant by the discs method
according to Johnson, (1967) as follows:
- Leaf arca (LA) =dry weight of leaf x discs arca / discs dry weight
- Leaf arva index (LAI)-=unit leaf area /unit ground area.
- Specific leaf weight (SLW) =leaf weight (mg)/leaf area (cm’®)
- Photosynthetic pigments were determined as mg/g dry wi. acoordmg to the
formulz. described by Von Wettestein, (1957).
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At harvest time, ten graded plants from each plot were taken rindomly to
determine yield attributes i.e. number of pods /plant, number of seed /pod,
number of seed per plant, sced weight per plant and seed index. Who ¢ plot was
harvested for determination of seed, straw and biological yields / fed.

Total N content of the soeds was determined and the percentayre of crude
prolein was calculated by multiplying the N conient by the factor 6.25. K% and P% in
seeds were determined using the methods described by Chapman and Pratt (1978).

The obtained results were subjected 1o statistical analysis af variance
according to method described by Snedecor and Cochran, (1982) and the
combined analysis of the two scasons was calculated according to the method of
Steel and Torrie, (1980). The least SIgmﬁcam differences (LSD) was used to

- compare the means.

RESULTS AND DISCUSSION

1-Effect of foliar application with some micronutrients ou photosynthetic
pigmcats content:
Data presented in Fig. ( l) it can be concluded that foliar apphcauon with
micronutrients significantly increased the content of chi.atb in the leaves of
mungbean plants as compared with the plants spraying with tap water (control) .

There was 0o SIgmf canlly dnt’ferem in the concentration ¢f chlatb
between spraying with Fe alone, Mn alone and Fe+ Mn

It is worthy to note that the high concentration of bhi.aﬂ: value was
recorded in mungbean plants by spraying with the combination of the three
micronutricats Fe+ Zn + Mn.

Such increase in chlorophyli content in the leaves of plant; may be
attributed to the role of these micronutrients for the manufacture of chlorophyll.
Numerous studies confirmed our positive response for the foliar applicition with
micronuirients Wiersma, (2005) and Thalooth ef al,, (2006).

2-Effect of foliar application with some micronutricnts on growth paraneters:

Table (1) illustrate the effect of foliar application with some mictomnricnis
on growth parameters. The results show that foliar applicaiion with Fe, Za, 14n and its
combination caused significant increase in all growth parameters ie. plant height,
number of branches and leaves; weights of leaves and stem per plant, total dry weight,
leaf area (LA), beaf area index (LAI) as well as specific leaf weight (SLW).

Foliar application with Zn alone surpassed Fe and Mn alon¢ in plant
height. In addition foliar application with Fe+ Zn gave the tallest plarits (38.68
cm). The highest number of branches per plant was recorded by munghe an plants
sprayed with Fe+ Zn + Mn. While control treatment had lowest namber of
branches per plant as compared to the other treatments . The same trend was
noticed regardmg number of leaves per plant..
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From the same tabie, it can be realized that foliar application with Fe, Zn
and :Mn-zlone or in combination were able to accumulate greater dry matter
conitént in leaves than the control treatment.

.. The resutts also show that foliar application with Fe+ Zn + Mn, Fe+ Zn
and Zn + Mn increased significantly the total dry weight per plant but this
increment; did not significant between them. Foliar application with Fe+ Zn +Mn
gave the highest value leaf area (LA) per plant and leaf area index (LAI).

" There were found increase in specific leaf weight (SLW) when the plants
sprayed with micronutrients, but this increase significantly only in the plants
sprayed with Fe+ Zn + Mn and Fe+ Zn treatments as shown in Table (1).
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The results coincide with obtained by Abd El-Lateef et of., (1998) Abdo,
(2001) Zaghloul ef af., (2002) Kassab,(2005) and Thalooth ef af., (2(06).

From the obtained resuits, it can be concluded that foliar application
with micronutrients had positive effect on increasing all growth psrameters of
mungbean plants. The beneficial effects of micronutrients on improving
mungbean plant productivity may be attributed to their enhancemert effects on
increasing plant metabolic activity,

3-Effect of foliar application with some micronutrients on yicld and its
compouaents:-
Data given in Table (2) show that the effect of foliar applization with
some micronutrients is significant on mungbean vield and its compon:nts.

. Table (2): Effect of foliar application with some micronutrients on yield and
its components of mungbean plants

3% ¥l s% i i ii
reatments g 51 g 3
atvol :
tap water) lf‘ls 638 | 98 |[3.11 2.91
e 1785 ] 685 | 110 (32701 357§
17731 658 | 105 [3.19] 3.20
» 17.75 ] 6.63 | 105 |3.20[ 3.40
e+Za 1865] 7.60 | 114 |3.33] 3.68
'c+Mn 1795| 695 | 110 |3.28] 3.58
+Ma 1813 ] 7.15 | 111 |3.32] 3.61
erZn+Mn | 1915 | 7.83 | 120 1333] 3.93
S.D.(0.05)| 1.00 | 091 | 10 {013} 0.54

The highest number of pod per plant detected when the plants weie sprayed
with combined Fe + Zn + Mn followed by Fe + Zn. However, the lowest number of
pod per plant was observed as a result of foliar spray with tap water (conrof). The
same trend was noticed regarding number of seeds per pod and plant.

All foliar application treatments increased seed index when conipared to
- control. While, foliar application with Zn alone has the lowest value of s¢ed index
. as compared to the other nutricnts,

From the same table, it can be reafized that foliar spray with Fe, Zn, Mn
alone or in combination increased seed yield per plant compared with the: control
. treatment. Evidently, the data shows that when foliar spray with Fe + Zn + Mn, .
higher sced yield per faddan(416 kg/ fad) were obtained. The increase in ‘seed’
mungbean yicld/fad with foliar spraying might be due to the increase in number
of pods and seeds / plant, secd yield per plant as well as seed index. _
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The results of straw and biological yiclds per faddan show significant
differences among foliar treatments. It could be concluded that the highest yields
of straw and biological (1138 and 1554 kg/ fad.) respectively were obtained by
foliar spray with combination Fe + Zn + Mn

Such favourable effect could be attributed to physiological processes
especially pliotosynthesis and metabolic transponation as resuft of the effect of
micrenutrieits. The favourable effect of foliar spray with micronutrient on yield
component 1nay be atiributed to its effect on most vegetative growth.

Several studies pointed out to the positive response of mungbean yield to
foliar spray with micronutrients (Abd El-Lateef et al., 1998. Sarkar ef ol . 1998.
Rizk and Atdo, 2002. Ahmed and Mohamed, 2005. and Kassab, 2005).

4-Effect ol foliar application with some nicmnutnents on chemical
constituents of sceds:

Du z presenied in Fig. (2) show that spraying mungbean plants with
micronutrients resulted in a significant increase in the percemage of protein in the
produced seeds as cowmpared with spraying by tap water (control). There was no
significantly different in the protein content spraying mungbcan plants with Fe or
Mn alone. The highest protein percentage was recorded mungbean plants sprayed
with the coinbination Fe + Zn + Mn. However, the low content of protein value
was recorded in mungbean seeds when the plants was sprayed with Zn alone
compared with the other nutnems '

Fig: (3) show that increase in N%, K% and P% in mungbean sced with
foliar applcation with micronutrients. Foliar spraying with Zn alone or
combination with the other nutrients increase in P% in mungbean seed, while.
spraying mingbean plants with Fe or Mn alone or its combination increase N%
and K% in mungbean seed . The highest N%, K% and P% in seed were recorded
by mungbein plants sprayed with the combination Fe + Zn + Mn. -

Such enhancement effect of spraying with micronutrients might be
attribuied to the favourable influence of these nutrients on photosynthesis, critical
for chlorophyll formation and biclogical activity and its stimulating effect on
photosynthetic pigmenis and enzyme activity which in tum encourage vegetative
growth and yield of plants and consequently prolem content (Michail er al.
2004).

Tte obtained results are in great a‘greemem‘ with those obtainedby Abd
El-Latecf ¢t al.. (1998), also Kassab, (2005) who found a slight iucrease in seed
protein conlent of mungbean.

From these results, it can be concluded that foliar spraying with
micronutricats could enhance growth, increase yield and improve quality of secds
mungbean under the condition of this experiment.
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