
Journal of Applied Science Research, 2(12): 1342-1345, 2006
© 2006, INSInet Publication

Correspondiong Author: Zeidan, M.S., Department of Field Crops Research, National Research Center, Dokki, Giza, Egypt

1342
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Abstract: Two field experiments were conducted during the two winter season of 2003/2004 and 2004/2005
at a private farm, Al-Nagah village, El–Tahrir Province, El–Behiera Governorate. The aim of this study to
determine the reduction of yield in lentil (Lens cultinaris Med.) due to the deficiencies of micronutrients in poor
sandy soils. The crop was raised by providing all macro and micronutrients and also by with holding individual
micronutrients (Fe, Mn and Zn) in sandy soils and compared for determine the effect of individual
micronutrient. Application of micronutrients successfully prevented occurrence of chlorosis and increased plant
height, number of branches and pods/plant, seed yield/plant, 1000-seed weight, seed yield/fed and macro as
well as micronutrients uptake as compared with control and NPK treatments. On the other hand, application
of single micronutrients (T4, T5 and T6) caused losses of all characters. These losses could be attributed to the
compared with (T3). Results indicated that the important of macro and micronutrients for cultivation lentil
plants in sandy soil deficiencies of Fe, Mn and Zn. 
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INTRODUCTION

Lentil (lens culimaries,Medic ) is one of the most
important leguminous crop grown in Egypt. The area
grown by lentil is getting increased in the Nile delta and
the newly reclaimed soils. Science the reclaimed sandy
soils are considered valuable for future expansion,
attention should be taken with respect to their nutritional
statue of these soils. It is important to increase the total
production through good agronomic management. Proper
supply of nutrients, which play a major role in increasing
lentil yield. Several researchers have reported increasing
in  yield  as  a  result  of  macro–and micronutrients.
Fawzi et al[1] reported that intensive use of nitrogen and
phosphorus fertilization and micronutrients for high
yielding varieties resulted in nutrient imbalance shown by
wide–spread micronutrients deficiency symptoms
particularly of Zn, Mn and Fe. Khalil and Khlifa[2]

reported that application of NPK and micronutrients in
combination with (Zn + Mn + Fe) significantly increased
seed yield by 58 %. Okaz et al[3] reported that lentil plants
responded significantly to micronutrients. Singh[4]

reported that application of macro–as well as
micro–nutrients caused increase in pod yield by 60 % of
which 17 % could be ascribed to the micronutrients, he
also found that application of micronutrients successfully
prevented occurrence of chlorosis and increased
chlorophyll content and micronutrient uptake. The aims of
this study were to determine the extent of yield losses in
lentil that occur due to deficiencies of various
micronutrients in sandy soil with the low contents of these
elements. 

MATERIALS AND METHODS

Two field experiments were carried out at a private
farm Al–Nagah village, South El–Tahrir Province,
El–Behiera Governorate during two successive winter
growing seasons of 2003/2004 and 2004/2005 to
determine the extent yield losses in lentil plant var. Giza-9
that occur due to deficiencies of various micronutrients in
newly reclaimed sandy land. The soil of the experimental
field was sandy low in texture. The physico- chemical
properties of the soil are shown in Table (1). The
treatments were arranged in a randomized block design
with four replicates. The plot size was 3 x 3.5 m. The
macronutrients N, P, K, Ca, S and Mg at 30, 30, 50, 15
and 5 Kg/fed, respectively were applied, 50 % at the time
of sowing and the remaining 50 % at 30 day after
emergence the treatments are the following: 

Table 1: Analysis of the experimental soil according to the methods
given by Jackson[5].

Character 2003/2004 2004/2005 
Fine sand (%) 94.8 94.72
Silt (%) 4.5 2
Clay (%) 0.7 3.28
Texture Sandy Sandy
Organic matter (%) 0.93 0.85
pH 7.9 8
EC (mmhos/cm2) 1.3 2.4
CaCo3 3.8 2.86
Total N (ppm) 4.1 5.6
Available P (ppm) 4.3 4.7
K (mg/100 g soil) 5.6 4.55
Fe (ppm) 1.3 1.43
Zn (ppm) 0.35 0.5
Mn (ppm) 1.2 1.3
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T1 : Unfertilized control
T2 : All the macro–nutrients were provide
T3 : All the macro – as well as micro–nutrients were

provided.
T4 : T3 minus Zn
T5 : T 3 minus Mn
T6 : T3 minus Fe

The plant received two sprays of the solutions
contained  0.5 g/L from the following treatments 30 and
50 days after sowing, Zinc chelate (14 % Zn), Iron chelate
(6 % Fe), Manganese chelate (13 % Mn). 

Random samples of ten guarded plants in each plot
were taken at harvest to estimate the following characters:
Plant height (cm), numbers of branches and pods per
plant, seed yield/plant. The whole plot was harvested once
and threshed for determine 1000-seed weight (g) and seed
yield (ardab/fed.)

Chemical analysis: The protein % in seeds was
determined and calculated[6]. The P was determined by
spectrophotometer, K by flame photometer[5],
micronutrients contents (Fe, Mn and Zn) in the seeds were
estimated by using Atomic Absorption spectrophotometer.

Statistical analysis: The combined analysis was
conducted for the data of the two experiments according
to Cochran and Cox[7]. The least significant difference
(LSD) was used to compare the means.

RESULTS AND DISCUSSIONS

Data in Table (2) show that application of
macronutrients (T2) increased plant height, number of
branches and pods/plant, seed yield/plant, 1000-seed
weight and seed yield/fed by (24.6, 43.0, 66.0, 55.0, 0.079
and 39.2 %) respectively over control, however
application of macro and micro-nutrients (T3) produced
(28.0, 126.0, 81.9, 65.7, 12.5 and 56.5 % ) in plant height,

number  of branches and pods/plant, seed yield/ plant and
seed yield/fed respectively over the control. The increase
in seed yield of (T3) than (T1) and ( T2) might be
associated with high number of pods/plant, seed
yield/plant and 1000–seed weight. 

On an average, application of macronutrient (T2)
increased seed yield by 39.2 % over the control, however
application of macro and micronutrients (T3) produced
(56.5%) seed yield than the control. The micronutrients
(T3) collectively increased plant height, number of
branches and number of pods/plant, (1000-seed weight
and seed yield/fed. by 3.40, 83.5, 15.9, 12.7 and 17.3 %,
respectively. The increase in the studied characters due to
micronutrients may be attributed to its influences in
enhancing the photosynthesis process and translocation of
photosynthetic products to the seed as a result of increase
enzymatic activity and other biological activities.
Therefore, it is very important to add micronutrients such
as Fe, Zn and Mn in order to avoid the deficiency of these
elements during the growth of lentil plant in sandy soils.

The yield data of treatments lacking in any one of the
micronutrients (T4 - T6) showed that there was a
significant loss of seed yield/fed in these treatments than
macro- plus micronutrients (T3). This indicated that
micronutrients deficiencies resulted in loss yield and this
loss could be recovered if the relevant micronutrients was
applied. The average loss of yield and yield components
due  to  individual deficiency of Zn, Mn and Fe was (34.6,
44.8, 0.7 and 34.0 % ), (22.9, 32.5, 10.3 and 32.7 % ) and
(37.8, 46.5, 0.8 and 29.4 %) for number of pods/plant,
seed yield/plant, 1000-seed weight and seed yield /fed.,
respectively. This means that when lentil grow in sandy
soil with Zn, Mn and Fe deficiencies seed yield/fed loss
by 34.1 %, 32.7 % and 29.4 % respectively this loss could
be attributed to loss of all pods/plant, seed yield/plant and
1000–seed weight. Okaz et al[3] reported that lentil plants
responded significantly to micronutrients where the Fe +
Zn + Fe gave the highest seed yield/fed than the other
treatments.  Sheriff  and  Said[8]  found   that  foliar

Table 2: Yield and yield components of lentil plant as affected by NPK and micronutrients.
Number/plant
----------------------------------

Treatmnet Plant ht. (cm) Branches Pods Seed yield/plant (g) 1000-seed wt. (g) Seed yield/fed (Ardab)
T1: Control 26.4 2.3 12.4 0.397 25.4 1.91
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
T2: NPK 32.9 3.3 20.6 0.608 27.43 2.66
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
T3: NPK + micronutrients 33.8 5.2 22.2 0.658 28.59 2.99
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
T4: T3 minus Zn 27.5 2.7 14.5 0.363 26.54 1.97
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
T5: T3 minus Mn 29.4 3.6 17.1 0.444 25.64 2.01
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
T6: T3 minus Fe 31.9 3.5 13.8 0.352 26.3 2.11
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
LSD 5% 2.40 0.90 6.30 0.087 1.66 0.43 

application with micronutrient either separately or in
mixture  significantly  increased number of branches and
pods/plant, 1000–seed weight and seed yield/fed. The
response of lentil plants to Fe, Mn and Zn app may be due

to the low contents of these elements in the experimental
soil. Singh[4] concluded that the micronutrients
deficiencies (in form of chlorosis), which are of regular
occurrence in groundnut grown deficient soil, unless 
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Table 3: Macro and micronutrients contents in lentil seeds as affected by NPK and micronutrients.
Macronutrients (%) Micronutrients (mg/100 g)
---------------------------------------------------- -----------------------------------------------------

Treatments P K Protein % Fe Mn Zn
T1: Control 0.272 1.3 24.3 8.23 2.23 3.4
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
T2: NPK 0.288 1.58 26.5 11.6 2.48 4.28
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
T3: NPK + micronutrients 0.335 1.86 27.8 12.78 3.83 6.38
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
T4: T3 minus Zn 0.3 1.48 26.1 10.7 3.5 6.15
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
T5: T3 minus Mn 0.28 1.4 26.2 8.8 2.45 5.25
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
T6: T3 minus Fe 0.32 1.53 26.3 11.95 3.63 5.7
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
LSD 5% 0.011 0.18 1.70 3.27 1.03 2.38

corrected by external application of micronutrients would
result in significant loss of crop yield.

Combined data reported in Table (3) revealed that P,
K and protein (%) and Fe, Mn and Zn (mg/100 g) in seeds
of lentil plant were significantly increased due to NPK
(T2) than control. On the other hand, (T3) gave the
highest increase than (T2) and control.Application of all
macro and micro-nutrients (T3) increased P, K and
protein and Fe, Mn and Zn by 23.0, 43.0, 14.4, 55.0, 71.0
and 87.6 % respectively than the control and (T2) who
take macronutrients alone.

Results in the same table also indicated that lentil
plants showed loss of P, K, protein, Fe, Mn and Zn in
content in seeds due to lake of any one of these elements
(T4 - T6) which caused severe reduction in the uptake of
P, K, protein, Fe, Mn and Zn. The maximum decrease in
uptake of all elements were found when Mn and Fe
omission which gave 16.4, 24.7, 6.0, 31.0, 36.0 and
17.7% by lacking Mn and 4.0, 17.7, 5.3, 6.4, 5.2 and 1.0%
by lacking Fe, respectively. Okaz et al., 1994 found that
P, k, protein, Fe, Mn and Zn content in seed were
significantly increased by most micronutrients treatments.
Abdel–Salam[9] reported that foliar application of Zn
significantly increased Zn content in grain. Ziaeian and
Mala Kouti[10] indicated that Fe, Mn and Zn fertilization
caused significant increase in concentration and total
uptake in shoots and Aysen Akay[11] reported that Zn and
protein content of chickpea grains were significant
increase by Zn foliar application. Mohammed Reza pol
Shekan Pahlavan[12] reported that Zn foliar application
increased Zn and Fe concentration in grain.
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