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ABSTRACT

Field experiments were camied out during the two consecutive summer seasons
2004and 2005 st El-Ferdan, Ismaifia Govemorate, Egypt 1o study the effect of foliar
application of zinc, manganese and boron on yield, vield componerts and chemical
constituents of seeds of mungbean varieties (Vigna radiata L. Wilczek) Kawmy-1 and King
under newly reclaimed sandy soil. Three levels of Zn (0.0, 0. 5 and 1.0 g/L) either zinc
sulphate or chelated zinc, Mn (0.0, 1.0 and 2.0 gL) a5 manganese sujphate or chelated
manganese, B (0.0, 1.50 and 3.00 g/L.) as boric acid and mixture of (0.5 g Zn suiphate +
1.0 g Mn sulphate +1.50 g boric acid) in addition to water as control were sprayed twice at
35 and 50 days after sowing. Results indicated that concerning varietals differences, King
cv. surpassed Kawmy-1 cv. in yield, yield components and chemical composition of seeds
i.e., P, K and Ca. All treatments significantly increased sesd yield, yieldd components and
chemical composition of seeds, treatrnent of B (3gL) had superiorty in all studied
characters in both seasons. Interaction between King c.v and B {3gl) significantly
surpassed all other interaction in number of branches; pod/fpant, weight of pods;
seeds/plant ; 1000-seed weight , seed yield/fed.; as well as seed content of P, K, Ca, Zn,
Mn, B, protein and carbohydrates
Keywords: Mungbean - varieties — micronutrients

INTRODUCTION

Mungbean or green gram (Vigna radiata .. Wilczek} is early mature high
yield pulse crop which is well known in India, China, Thadand, Indonesia and
Pakistan. it is an annual leguminous crop, with short growing season range from
90 to 120 days, adapted to ¢ropping systems and a wide range of sail types and
relatively drought tolerant. Meanwhile deficiency of micronutrients in newly
reclaimed soils has been shown as yield-imiting factor (El-Fouly, 1983). Foliar
application of micronutrients was successfully used for comrecting their deficits in
crops (Alexander, 1986). In addition, (E- Fouly ef al, 1995) indicated that
micronutrients foliar application can increased the vield of agronomic crops by an
average of 22%.

Conceming mungbean, Abd-ElLateef et al, (1998) found that foliar
application of mungbean plant cv. Kawmy-1 with 0.5% Fe, 0.1% Zn, 0.2% Mn
and 0.05% Cu alone or in combined with 1% urea increased growth parameter, -
seed yield and yield components, as well as seed content of micronutrients,
pratein and carbohydrates. They also observed that the highest percentage of
seed protein and carbohydrates content were resulted from Fe and Zn combined
with urea, respectively.
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Sarkar ef al., (1998) indicated that Mn, Zn and B increased mungbean
yield and its companents over the control. Ashour {2000) in Egypt stated that
seed yield of Kawmy-1 mungbean variety ranged from 425 to 852 kg/fed. grown
on new reciaimed soils and ranged from 856 to 1143 kgffed. in day soil. Abdo
{2001) and Rizk and Abdo (2001) reported that foliar spray of micronutrients such
as Zn (0.2 or 0.4 gfl}, Mn (1.5 or 2.0 g/). B (3.0 or 5.0 g/l) or their mixture of Zn,
Mn and B (0.2, 1.5 and 3.0 g} significantly increased most of the growth
parameters i.e. stem length, number of branches, number of leaves, leaf area
(LA), leaf area index (LA!) and shoot dry weight of some mungbean cultivars.
Also increased protein percentage in seeds of the mungbean cultivars. B gave
the highest percentage of crude protein.

Zaghioul et al., (2002} studied the effect of foliar application of zinc on
growth, vield and yield components of mungbean plants. Faliar applications the
highest records of macro- (N, P and K} and micronutrient (Fe, Zn and Cu)
contents, yield and yield components as well as protein yield of mungbean
plants. EFKramany ef af.,, {2003) compared 23 introduced mungbean genotypes
imported from Asian Vegetable Research for Development Centre (AVRDC),
Taiwan and Australian variety (King ) alongside the registered local check
(Kawmy-1} used as control in sandy soil at Al —Nagah village, south Al-Tahrir
province, Al-Behaira Governorate, Egypt. They reported that king variety was
superior to the other genctypes in seed index, seed yield /plant, seed vield / fed.
and biological yield. Kawmy-1 variety gave the highest number of seeds/piant.

El-Kramany et al, (2005) reported that mungbean varieties King and
Kawmy-1 were succeeded as double used crop by cutting forage one time at 45
days after sowing DAS then take plants to recover to abundant seeds. They also
found that King variety surpassed Kawmy-1 in forage yield at 45 DAS and gave
9.02 tonffed. but Kawmy-1 gave the highest dry matter 18.4% and protein 17.8 %
content of forage. King variety produced higher seed yield either per plant 1.73 g
or per fed. 690 kgffed. and (seed index) weight of 1000-seed 6.5 g. Thalooth et
al., (2006} studied the effect of foliar application of zinc on growth, yield and yield
components and some chemical constituents of mungbean plants,. They
observed positive effect on growth parameters, yield and yield components, due
to Zinc foliar spray.

Therefore, the current investigation was designed to evaluate the
effectiveness of foliar different levels of Zn, Mn and B on yield, its components,
and seed chemical constituents of two mungbean cuitivars grown in the newly
reclaimed sandy soil under sprinkler irrigation system.

MATERIALS AND METHODS

Two field experiments were camied out in two successive summer
season, 2004 and 2005 at El ferdan, Ismailia Governorate, Egypt to study the
effect of foliar spray of each zinc, i.e. { 0. 5, 1.0 g/L) as zinc sulphate or chelated
ane, , ie. (1.0, 20 gl)as manganese sulphate or chelated manganese and
boron, i.e. (1.50, 3.00 g/L) as boric acid and mixture of (0.5 g Zn sulphate + 1.0 g
Mn sulphate +1.50 g .boric acid} on yield, yield components and chemical
composition of seeds of two mungbean (Vigna radiata L. Wilczek) cuitivars, i.e.
Kawrny -1 and King grown under newly reclaimed sandy soil .
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Representative soil samples { 0-30 cm) were taken from the
experimental field before the cultivation for each season to determine some
physico-chemical characteristics of the soil (Table -1)

Table (1): Some physico- chemical properties of sbil sample from the
experimental sites

Properties 2004 2005
Sand % 91.40 90.60
Sit % 2.00 2.00
Clay % 6.60 7.40
Texture Sandy Sandy
pH (1:2.5 soil: water) 8.47 8.40
EC 1:25 {dSm) 0.13 0.12
CaCO: % : 2.08 2.04
| Organic matter % 0.15 0.30
Available macronutrients (mg / 100 g soil)
P 0.28 0.36
K 2.20 2.50
Na 6.60 7.40
Ca 64.20 58.40
| Mg 22.20 20.20
Available micronutrients (mg / kg scil)
Fe 3.30 2.80
Zn 0.24 0.30
Mn 1.80 2.20
Cu 0.60 0.84
B . 0.24 0.26

The soil samples were air dried, ground in a wooden mortar and
passed through a 2 mm pores sieve to be analyzed for physical and chemical
characteristics. According to many workers, the following properties were
recorded: Texture and Total CaCQ; (Biack, 1965), pH, E.C, Organic matter,
avaitable K, Ca, Na and Mg, (Jackson, 1973), available Phosphorus, (Olsen et
al., 1958), Fe, Mn, Zn and Cu, {Lindsay and Norvell, 1978). Available Boron was
extracted by hot water and determined by Azomethine-H colorimetric method
(Wolf, 1974). The dry ashing technique as described by Chapman and Pratt,
{1978) was used to extract macro and micronutrients from dried seeds while
Boron was determined colorimetrically using Azomthine-H method described
by Wolf (1974).

The experimental plot area was 10.5 m? contained 5 ridges, 3 meters
in length and 70 cm apart, and mungbean seeds were inoculated prior to
sowing wrth the s?ecrﬁc strain of Rhizobium leguminousarum and sown on
May 15 " in the 1* and 2 " seasons and the inoculated seeds were sown at
the rate of 20 kg / fed on one side of the ridge in hills 20 ¢m apart and were
thinned to one plant of each hill (21days after sowing).. All agricultural
practices were done as recommended. The examined rates of micronutrients
were added twice as foliar application, 35 days after sowing (200 Lffed) and
50 days after sowing (300 Lifed).The follows treatments were as follows:
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T, (sprayed with water) Tz (2.00 g manganese suiphate /L)

T, {0.50 g zinc sulphate/L Ty (1.00 g chelated manganese/L)
T3 (1.00 g zinc sulphate/l) - Te (2.00 g chelated Manganese/l)
T, {0.50 g chelated zinc/L) Ty4g (1.50 g boric acid 1)
Ts (1.00 g cheated zinc/L) T13 (3.00 g boric acid /L)

Te _(1.00 g manganese sulphate /L) | Ty (Tp* Ta+ T10)

The plots were arranged in randomized complete block design with
four replications and 12 micronutrients treatments were randomly arranged in
each block. The Irrigation system at 6 days intervais as district system.

At harvest (after 100 days from sowing) ten plants from the two central ridges
in each plot were randomly taken and the following measurements were
recorded: number of branches per plant, number of pods per plant, pods weight
per plant, weight of seeds per plant, 1000- seed weight and all plants of each piot
were cut to determine seed vield (kgfed.) was calculated on the base of yield of
the three middle rows from each experiment.

Representative seeds sample was taken after harvest and analyzed for
macro and micronutrient after washing in sequence with tap water, 0.01 N HCi
acidified bidistilled water and bidistilled water, respectively, and then dried in a
ventilated oven at 70°C iifl constant weight. The plant sample were ground in
stainless steel mill 0.5 mm sieve and kept in plastic containers for chemical
analysis.

Total nitrogen was determined in ashing or dried seed using Micro-Kjeidahal,
while P, K, and Ca were measured using flame photometer, Dr Lange
instument. Concentration of Zn and Mn were measured by using atomic
absorption spectrophotometer, Perkin Elemer mode! 1100.

Protein was determined as total nitrogen using Micro-Kjeldahal method and
crude protein was obtained by (N %} x 6.25 according to A.Q.A.C. (1990). Total
Carbohydrates percentage was determined according to Dubois (1956).

The obtained data were statistically analyzed according to Snedecor and
Cochran, (1990), treatments means were cornpared using the least significant
differences LSD at 5% of probability.

RESULTS AND DISCUSSION

1- Yield and yield components
Number of branches per plant;

Data in Tables (2, 3) clearly show that all treatments of micronutrients
significantly increased number of branches per plant of the two mungbean
cultivars under investigation in both seasons. The maximum increase in the
number of branches per plant in both seasons was recorded by B,. Being over
the control by (4.5 and 5.1} in the two seasons.

Data also revealed that mungbean. King cv. surpassed mungbean
Kawmy-1 cv. in this respect with a significant difference between them in both
seasons. These results are in accordance with those obtained by Sarkar et al.,
{1998); Rizk and Abdo (2001) and Thalooth et af., (2006).
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Table {2): Effect of Zn, Mn and B on yield and yield components of

mungbean in 2004 seascn
Number of Number of pods /
Treatments branches /plant | Mean plant Mean
Kawmy-1 [ King Kawmy-1: King
Ty 4.5 4.6 4.6 16.3 17.0 16.7
T2 6.0 6.5 6.3 20.8 21.5 212
T, 6.5 6.8 6.7 21.0 25.3 232
Ta 6.2 6.6 6.4 21.0 22.3 217
Ts 7.9 8.5 8.2 26.0 30.0 28.0
Ts 5.8 6.0 5.9 19.0 20.5 19.8
T7 6.0 6.3 8.2 20.5 22.8 217
Tg 6.2 6.3 6.3 20.5 23.3 21.9
Ty 6.3 6.2 6.3 225 26.5 24.5
Ta 7.3 7.5 7.4 23.3 30.0 267
T3 8.6 9.5 9.1 275 33.3 30.4
Tig (T2 TatT1p) 7.4 8.0 7.7 24.0 29.5 26.8
Mean 6.6 6.9 6.7 21.9 25.2 235
Treat. 0.6 1.2
LSD s.es Var, 0.3 0.5
[Treat.*Var. 1.1 1.7

Table (3): Effect of Zn, Mn and B on vield and yield components of
munghean in 2005 season

Number of Number of pods
Treatments branches /plant Mean Iplant Mean
Kawmy-11 King Kawmy-1 King
T, 5.2 5.3 53 16.3 21.9 19.1
T 7.8 8.1 7.9 23.8 327 28.3
T 8.0 8.5 8.3 25.9 335 2.7
Ta 7.8 8.5 8.2 23.2 31.4 273
Ts 9.6 9.7 9.7 28.8 36.4 32.6
Tg 6.8 8.3 7.6 21.5 311 263
T; 7.5 8.3 7.9 22.8 33.2 28.0
Ts 6.8 8.2 7.5 23.8 321 278
Te 7.5 8.4 7.9 255 331 29.3
Tio 9.0 9.2 9.1 27.0 38.4 327
Ti 10.3 10.4 10.4 30.0 41.4 357
Ti2 (To+Ta+T1a) 8.0 8.7 B4 27.5 34.1 30.8
Mean 7.9 8.5 8.2 24.7 333 29.0
Treat. 0.8 1.4
LSD g5 ar. 0.4 0.6
[Treat* Var. 0.9 0.8

Number of peds per plant:

It is realized from Tables (2, 3) that all adopted treatments of
micronutrients significantly increased nurmber of pods per plant in both seasons.
The highest value was obtained by B followed by the combined three
micronutrients in both seasons, being over the coantrol by (13.7 and 16.6) in the
first and second seasons, respectively.
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Data in Tables (2, 3) indicated that mungbean King cv. surpassed
mungbean Kawmy-1 cv. in this respect with significant difference in both
seasons. In this connection, Rizk and Abdo (2001} and Thalooth et al., (2006)
found that micronutrients application increased the number of pods/ plant.
Similarly, Abd-Ei-Lateef ef al., (1998) on mungbean and Sarkar et al., (1998) on
green gram, stated that the application of micronutrients increased the number of
pods per plant.

Weight of pods per plant (g):

Data presented in Tables (4, 5) indicated that all adopted treatments of
micronutrients significanly increased weight of pods per plant of the two
mungbean cultivars under investigation in both seasons. It is also obvious that
King cv. significantly exceeded Kawmy-1 cv. in weight of pods per plant in both
Seasons.

Table (4): Effect of Zn, Mn and B on yield and yield components of
mungbean in 2004 season

Weight of pods / Weight of seeds
Treatments plant (g) Mean {Plant (g) Mean
Kawmy-1! King Kawmy-1| King |
T, 6.8 9.7 8.3 5.2 10.0 7.6
T, 12.5 14.8 13.7 7.5 13.9 10.7
T, 13.4 18.4 15.9 8.8 16.1 12.5
T4 13.2 14.2 13.7 8.2 14.7 11.5
Ts 18.5 228 20.7 10.1 16.4 13.3
Ts 11.2 12.7 11.9 7.2 11.5 94
T, 12.9 15.5 14.2 8.0 12.6 10.3
Te 12.1 15.4 13.8 7.2 11.7 8.5
T 14.6 18.3 16.5 8.3 12.9 10.6
Ty 15.9 22,5 19.2 9.4 14.9. 12.2
Ty 20.6 27.3 23.9 10.5 17.1 13.8
Tig (To+TetT40) 16.3 21.2 18.8 9.3 14.3 11.8
Mean 14.0 17.7 15.9 8.3 13.8 11.1
Mreat. 0.8 0.4
LSD g5 ar. 03 0.2
[Treat.*Var. 0.1 0.7

On the other hand, the highest increases in weight of pods per plant were
recorded by B treatment which exceeded by (15.6 and 20.7 g) more than the
contral in the first and second seasons; respectively .Similar resuits were also
recorded by Abd-El-Lateef et al.,, (1998), Rezk and Abdo (2001) and Thalooth et
al., (2006). .

Weight of seeds per plant (g}:

Data in Tables (4, 5) revealed that all treatments significantly increased
weight of seeds per plant in both seasons. The increases in weight of seeds per
plant due to B treatment were (6.2 and 6.9 g) over the control in the first and
second seasons, respactively.
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Data in Tables (4, 5) indicated that mungbean King cv. surpassed mungbean
Kawmy-1 cv. in this respect with significant differences in both seasons. In this
conceming, Rizk and Abdo (2001), E-Kramany et al., {2003) and Thalocth et al,
{2006) found that micronutrients application increased the weight of seeds per
plant.

Table (5): Effect of Zn, Mn and B on yield and yield components of
mungbean in 2005 season

Weight of pods / Weight of seeds
Treatments piant{(g) Mean /Plant Mean
Kawmy-1 | King Kawmy-1 | Ki
T, 8.2 11.3 0.8 5.8 10.2 8.0
T 15.7 20.6 18.2 8.9 14.4 1.7
T3 18.4 218 20.1 9.5 15.0 12.3
Ta 158 20.3 18.1 9.2 14.4 11.8
Ts 21.8 7.7 247 11.2 16.9 14.1
T 14.2 19.4 16.8 7.9 13.3 10.6
T; 15.9 21.3 18.6 8.5 13.9 11.2
Ts 16.6 19.9 18.3 8.1 13.5 10.8
Ts 18.3 21.2 19.8 8.9 14.6 11.8
T 20.3 28.2 243 10.2 15.8 13.0
T 25.5 35.4 30.5 11.9 17.8 14.9
T1z T2+ Te+T10) 18.4 234 20.9 9.8 $5.9 12.9
Mean 17.4 22.5 20.0 9.2 14.6 1.9
Treat. 1.0 0.5
LSD g5 Var. 0.4 0.6
[Treat*Var. 0.1 0.8
Table (6): Effect of Zn, Mn and B on yieid and yield components of
mungbean in 2004 season
n? 1000-seed weight Seed yieid
Treatments {g) Mean kg / feddan Mean
Kawmy-1 | King Kawmy-1| King
T, 3.2 53.0 42.1 660.7 764.7 712.7
T2 37.0 §0.5 48.8 720.0 854.6 787.3
Ta 38.1 62.4 50.8 772.9 879.6 826.2
Ta 37.5 61.0 493 753.8 856.4 805.1
Ts 41.7 64.0 52.9 828.3 920.2 874.2
Ts 35.7 55.2 45.5 602.5 794.7 743.6
Ty 37.0 57.9 475 722.0 824.6 773.3
Ts 358 56.3 46.1 702.8 810.2_ | 756.5
Ts 38.2 58.9 48.6 7426 832.9 787.7
Tig 40.3 61.8 51.1 779 907.0 842.4
Tu 41.6 64.8 53.2 861.4 10150 | 938.2
Tiz (TotTetTwo) | 40.9 63.3 52.1 786.5 908.6 847.5
Mean 38.0 59.9 49.0 751.8 864.0 807.9
Treat. 1.4 25.9
LSDoes | Var. 1.3 16.3
Treat.*Var. 1.8 36.4
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1000-seed weight (g}:

It is revealed from Tabies (6, 7) that the dry weight of seeds was positively
affected by micronutrient treatments in both seasons. Whereas, all assigned
treatments of micronutrients were significantly increased the average weight of
1000 - seed of the two investigated mungbean cuttivars in both seasons.

The increases over the control was (11.1and 11.9 g} m the first and second
season, respectively. It is worthy to note that mungbean cv. King exceeded
cv.Kawmy-1 in this respect with significant differences in both seasons. These
data agreed with the findings of, Abd-El-Latesf et al, (1998), Sarkar et &/, (1998),
Rizk and Abdo {2001), Kramany et al., (2005) and Thalooth et al., (2006).

Table (7): Effect of Zn, Mn and B on yield and yield components of

mungbean in 2005 season
1000-seed weight Seed yield

Treatments (g Mean kg / feddan Mean
Kawmy-1| King Kawmy-1 King

T4 340 52.4 43.2 679.1 792.3 7357

T2 39.0 61.1 50.1 749.1 873.8 811.4

Ta 40.8 62.9 51.9 778.2 882.5 830.3

Ta 39.8 61.8 50.8 783.6 819.3 851.4

Ts 43.0 64.9 54.0 844.1 965.2 904.6

Ts 36.5 58.3 47.4 716.5 835.2 7758

Tr 376 59.4 48.5 744.2 867.1 805.6

Ts 375 59.8 48.6 727.8 845.8 786.8

Ty 38.8 61.0 49.9 753.9 879.5 816.7

Trwo 424 62.6 52.5 810.5 957.5 884.0

T 449 65.2 55.1 905.0 1045.3 975.1

Tz (To+Ta+Tio} 41.7 62.6 52.2 805.7 957.5 881.6

Mean 39.7 61.0 50.3 774.8 901.8 838.2
Treat. 15 7.7
LSD p.05 Var, 1.6 17.4
Treat."Var. 1.9 40.4

Seed yield (Kg/feddan):

Data of seed yield per feddan of the two mungbean cuilivars King and
Kawmy-1 as affected by spraying with the micronutrients are given in Tables {5,
7). The obtained results revealed that all treatments with Zn, Mn, B or their
mixture significantly increased vield of seeds per feddan of the two cultivars in
both seasons. It is clear that cv. King significantly surpassed cv, Kawmy-1in this
respect in both seasons. The highest values of seed yield per fed. were obtained
by B treatments followed by the micronutrients treatment.

The increases over the control due to B treatment was (225.5and 239.4
kg) in the first and second season, respectively. It i worthy to note that the
increase in seed yield couid be mainly attributed to the #erease in the number of
pods per plant as well as in the number of seeds per pod @ihd partiafty in weight
of 1000 seeds. The present findings are in accordance with those reported
Sarkare et al., (1998), Zaghloul et af., (2002), E-Kramany et al., (2005) and
Thalooth et al., (2006). -
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2- Nutrient content in mungbean seeds:
A- Macronutrients:
Phosphorus:

Results in Tables (8, 9) indicated that all adopted treatments of micronutrients
showed positive statistical effect on seeds phosphorus percentage of the two
mungbean cultivars in both growing seasons.

Mungbean King cv. surpassed Kawmy-1 cv. in this respect with a significant
difference between the two cultivars in the both season. The present findings
agreed with those obtained by Rizk and Abdo (2001), Zaghlou! et al., {2002).

Table (8): Effect of Zn, Mn and B on phosphorus and potassium

concentration (mg/100g) of mungbean seeds in 2004 season
Phosphorus Potassium
Treatments Kawmy-1| King | Mean |Kawmy-1| King Mean
T, 407.0 | 440.0 | 4235 | 9140 | 9770 | 9455
T2 464.0 | 497.0 | 4805 | 971.0 | 1034.0 | 1002.5
T3 473.0 | 506.3 | 489.7 | 977.6 | 1040.7 | 1009.2
T4 466.3 | 4993 | 4828 | 984.0 | 1047.0 | 10155
Ts 487.3 | 520.3 | 503.8 | 998.3 | 1061.3 | 1029.8
Ts 423.3 | 456.3 | 439.8 | 9250 | 988.0 | 956.5
17 4340 | 467.0 | 4505 | 973.0 | 9950 | 984.0
Ts 4120 | 4453 | 4287 | 937.0 | 5924 | 9647
Ts 4443 | 4773 | 4608 | 9770 | 10065 | 991.3
T 473.3 1 506.3 | 489.8 | 987.7 | 1050.0 | 1018.9
T 493.0 | 526.0 | 509.5 { 1010.7 | 1076.0 | 10434
Taa (TotTetTyo) | 477.0 | 510.0 | 483.5 995.0 | 1015.0 | 1005.0
Mean 4545 | 487.6 | 471.1 §70.8 | 1023.5 | 997.2
Treat. 8.2 5.2
LSD g5 Var. 120 9.0
Treat.*Var. 4.2 3.3

Potassium:

Results in Tables (8, 9) cleared that ail adopted treatments of micronutrients
revealed statistical effect on percentage of potassium in seeds of the two
mungbean cultivars King and Kawmy-1 in the two growing seasons of 2004 and
2005.

Mungbean ¢v. King surpassed mungbean cv. Kawmy-1 in this respect with a
significant difference between the two cultivars in both seasons. The present
findings are in accordance with those reported by Zaghloul et a/., (2002)
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Table (9): Effect of Zn, Mn and B on phosphorus and potassium
concentration (mg/100g} of mungbean seeds in 2005 season

Phosphorus Potassium
Treatments | Kawmy-1 | King |} Mean | Kawmy-1 [ King | Mean
T, 416.0 449.0 432.5 933.0 966.0 949.5
Ty 473.0 506.0 489.5 990.0 1053.0 1021.5
Ta 482.0 515.0 | 498.5 996.0 1059.0 | 10275
Ts 475.0 508.0 | 491.5 | 10030 | 1066.0 | 10345
Ts 496.0 529.0 512.5 1017.0 1080.0 1048.5
Ta 432.0 465.0 | 4485 954.0 964.0 959.0
T7 443.0 476.0 1 459.5 989.0 996.0 992.5
Ta 421.0 454.0 437.5 956.0 974.0 965.0
Ta 453.0 486.0 469.5 990.0 999.0 994.5
Tio 482.0 515.0 498.5 1006.0 1069.0 1037.5
Ti 502.0 535.0 518.5 1029.0 1082.0 1060.5 |
T(Ty#TetTio) | 4860 518.0 | 5025 | 10140 | 1077.0 | 10455
Mean 463.4 496.4 479.9 989.8 1032.9 1011.3
Treat. 9.1 7.2
LSD 005 Var. 15.0 11.0
Treat*var. 4.5 43 |
Calcium;

Resulls in Tables (10, 11) revealed that all adopted treatments of
micronutrients showed significant effect on seeds calcum content of the two
mungbean cultivars in both growing seasons.

Mungbean King cv. significantly surpassed on Kawmy-1 cv. in this respect in
both seasons. The present findings are in accordance with those reported by
Zaghloul et al., (2002).

Table (10): Effect of Zn, Mn and B on calcium (mg/00g} and zinc {mg/kg)
concsntration of munghean seeds in 2004season

Calcium Zinc
Treatments Kawmy- | King | Mean Kawmy- | King | Mean
1 1

Ti 163.0 190.0 176.5 30.3 33.3 31.8

Tz 193.0 220.0 206.5 37.3 40.3 38.8

Tz 198.3 225.3 211.8 42.3 45.3 43.8

Ta 196.3 223.3 209.8 37.7 40.7 39.2

Ts 213.0 240.0 226.5 46.3 49.3 47.8

Ts 175.3 202.0 188.7 35.3 38.3 36.8

Tz 184.0 211.0 197.5 41.3 44.3 42.8

Ts 177.0 204.0 190.5 36.3 39.3 37.8

T 194.0 221.0 207.5 41.0 44.0 425

T1o 202.0 229.0 215.5 43.0 46.0 445

Tn 223.0 250.0 236.5 90.7 53.7 52.2

T2 (T2+Ts+Tao) 200.3 227.3 213.8 45.3 48.3 46.8

Mean 193.3 220.2 206.8 40.6 43.6 421
Treat. 4.2 0.8
LSD o5 Var. 9.0 0.3
Treat*Var. 3.1 1.1

4124



abou zied, s.t. et al.

Table (11): Effect of Zn, Mn and B on calcium (mg/100g) and zinc (mg/kg)
concentration of mungbean seeds in 2005 season

Calcium T Zinc
Treatments | Kawmy- | King | Mean FKawmy- King | Mean
1 1
T, 167.0 195.0 181.0 33.0 36.4 347
Tz 197.0 225.0 211.0 41.4 45.2 43.3
T3 202.0 -230.0 216.0 46.2 49.4 47.8
T4 200.0 228.0 214.0 40.7 46,2 435
Ts 217.0 245.0 231.0 48.3 54.2 51.3
Ts 179.0 182.0 180.5 37.3 38.4 37.9
Tz 188.0 194.0 191.0 43.3 44.2 43.8
Ts 181.0 185.0 183.0 38.3 40.3 393
Ty 194.0 199.0 196.5 43.0 45.0 44.0
Tig 206.0 234.0 220.0 46.0 48.0 47.0
Ti1 227.0 255.0 241.0 52.7 55.7 54,2
T2 (T2#+Ts+Ta0) 204.0 232.0 218.0 48.4 50.3 49.4
Mean 196.8 217.0 206.9 43.2 461 447
Treat. 7.2 0.9
LSO s.0s Var. 10.0 0.4
Treal."Var. 3.3 1.2

B- Micronutrients:
Zing:

Results in Tables (10, 11) revealed that all adopted treatments of
micronutrients showed significant effect on seed zinc content of the two cuttivars
in the two growing seasons,

King cv. surpassed significantly Kawmy-1 cv. in this respect in both
seasons. The present findings are in accordance with those found by Zaghloul et
al., (2002) and Thalooth et al., (2006).

Manganese

As shown in Tables (12, 13} foliar application of micronutrients had significant
effect on manganese seed content of the two mungbean cultivars in the two
growing seasons.

Mungbean King cv. significantly surpassed Kawmy-1 ¢v. in this respect in
both seasons. The present findings are in accordance with those reported by
Thalooth et al., {2006)

Boron

Results in Tables (12, 13) cleared that all adopted treatments of
micronutrients had significant effect on seed boron content of the two cuitivars in
the two growing seasons.

King ov. significantly surpassed Kawmy-1 cv. in this respect in both seasons.
The present findings are in accordance with those reported by Thalooth et al.,
{20086).
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Table {12): Effect of Zn, Mn and B on manganese and boron concentration
JngLk’_g) of mungbean seeds in 2005 season

Manganese Boron
Treatmerts Kawmy- | King | Mean Kawmy- | King | Mean
1 1
T, 8.3 9.4 8.9 7.6 7.8 7.7
T2 11.3 12.5 11.9 9.6 0.6 9.6
Ty 12.3 13.8 13.1 11.0 11.0 11
T4 12.3 13.7 13 10.4 10.4 10.4
Ts 14.3 14.9 14.6 11.3 11.3 11.3
Ts 15.8 16.0 15.9 8.7 8.7 8.7
Tz 17.3 18.0 17.7 9.3 0.3 9.3
Ta 15.3 16.4 15.9 9.0 9.0 9.0
T 18.2 19.2 18.7 9.3 10.0 9.7
T 13.3 14.0 13.7 13.2 13.5 13.4
Tu 14.5 15.0 14.8 14.3 14.6 14.5
Tiz2 (Te+Ta+Ti0) 13.7 14.5 14.1 12.5 12.5 12.5
Mean 13.9 14.78 14.3 10.5 10.6 10.6
Treat. 0.8 0.6
LSD o.0s Var, 0.3 0.3
Treat.*Var. 1.2 0.8

Table (13): Effect of Zn, Mh and B on manganese and boron concentration
{mg/kg) of mungbean seeds in 2005 season

Manganese | Boron
Treatments | Kawmy-1 | King | Mean Kawmy-1 | King | Mean
Ti 11.8 12.9 12.4 8.7 9.5 9.1
T2 14.7 16.0 154 11.9 12.9 12.4
Ta 15.8 17.3 16.6 13.3 14.1 13.7
Ts 15.7 17.2 18.5 12.7 13.1 12.9
Ts 17.8 18.4 18.1 13.7 14.5 141
Ts 19.2 19.5 19.4 11.0 11.1 11.05
Tz 20.7 21.5 21.1 11.4 12.1 11.9
Ts 18.7 19.9 19.3 11.2 11.5 11.4
Ts 21.8 22.7 22.2 11.5 11.9 11.7
Tig 16.7 17.5 17.1 14.3 14.2 14.3
T 17.9 18.5 18.2 15.7 16.0 15.9
Tiz T2+ T+ T10) 17.1 17.9 17.5 14.8 14.9 14.9
Mean 17.3 18.3 17.8 12.6 13.0 12.8
Treat. 0.9 0.7
LSD gos Var. 0.4 0.3
Treat.*Var. 1.3 0.8

3- Seed protein and carbohydrates content:
Crude protein

It is realized from Tables (14, 15) that all micronutrients treatments
significantly increased seeds crude protein percentage of the two cultivars under
investigation in both studied seasons. Results presented in Tables (14, 15)
clearly indicated that seeds of King cv. significantly exceeded Kawmy-1 cv. in
crude protein percentage in both seasons. The highest percentage of séed crude
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protein was recorded with piants which sprayed with B in both seasons being
(8.6%} and {8.9%) more than the control treatment plants in the first and second
$eason; res_pectively.

Table (14): Effect of Zn, Mn and B on protein and carbohydrates (%) of
mungbean seeds in 2004 season

protein carbohydrates
Treatments Kawmy-1 King Mean Kawmy-1 King Mean
Ty 17.6 19.0 18.3 51.7 5.6 52.7
T2 21.7 23.7 227 58.6 60.7 59.7
T 223 24.4 23.4 59.0 61.0 80.0
Ta 23.0 25.2 24 .1 59.0 61.2 60.1
Ts 25.3 27.3 26.3 62.3 64.3 63.3
Ts 20.3 223 21.3 57.0 59.2 58.1
T 21.3 23.2 22.3 58.3 60.0 59.2
Ts 20.5 22.4 21.5 57.2 59.4 58.3
Ts 21.8 236 22.7 58.8 60.3 59.6
T 23.3 25.8 24.6 61.3 63.3 62.3
Tu 25.9 27.9 26.9 64.2 654.5 64.4
Tz (Tz"‘Ts"’Tm) 240 24.4 24.2 60.4 62.0 61.2
Mean 22.3 241 23.2 59.0 60.8 59,9
Treat, 0.9 1.0
LSD g0s Var. 0.4 0.4
Treat.*Var, 1.3 1.4

Table (15): Effect of Zn, Mn and B on protein and carbohydrates (%)

of

munghean seeds in 2005 season

protein carbchydrates
Treatments | Kawmy-1 [ King Mean | Kawmy-1 | King Mean
T4 17.4 19.4 18.4 52.0 53.5 52.8
T 22.9 25.1 24.0 59.3 62.1 60.7
Ta 23.6 25.9 24.8 60.3 62.5 61.4
Ta 24.3 26.7 25.5 60.3 62.7 61.5
Ts 26.6 28.8 27.7 63.6 65.8 64.7
Ts 216 22.0 21.8 58.3 59.0 58.7
T7 22.6 22.9 22.8 59.3 60.0 59.7
Ts 21.8 22.4 22.1 58.5 59.1 58.8
Ty 22.3 23.3 22.8 59.4 60.5 59.9
Tig 246 253 24.9 62.6 64.8 83.7
T 26.7 27.8 27.3 65.5 66.0 65.8
Tiz (T2+Te+Tig) 25.3 25.9 25.6 61.7 63.5 62.6
Mean 23.3 24.6 24.0 60.1 61.6 60.8

Treat. 0.9 1.1

LSD o.s Var. 0.4 0.5

] Treat.*Var. 1.4 1.5

In this concern, Rizk and Abdo (2001) and Zaghloul et a/, {2002) reported
that application of boron increased the percentage of crude protein in seeds of
green gram. Likewise, Abd- El-Lateef ef af, (1998) found that application of
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manganese increased the percentage of crude protein in seeds of mungbean.
All, being in agreement with the present findings.

Total carbohydrates

Data in Tables (14, 15) clearly showed that all treatrents of micronutrients
significantly increased total carbohydrates of the two mungbean cultivars under
investigation in both seasons. The maximum increase in the total carbohydrates
were in both seasons recorded by B,. Being over the control by (11.7) and
(13.0%) in the first and second seasons, respectively.

Data also revealed that mungbean King ¢v. surpassed mungbean Kawmy-1
cv. in this respect with a significant difference between them in both seasons.
These results are in accordance with those obtained by Sarkar et al., (1998) and
Thalooth ef al., (2006)
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