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ABSTRACT
Two field experiments were performed at the Jenaan Farm, El-Oweinat East,
New Valley Governorate, during the two summer seasons of 2008 and 2009. The
main objectives of this study were to determine the effect of three chemical
substances (Di-ammonium phosphate, Di-potassium phosphate and Borax ) as a
sources of NPK and B nutrients on growth and yield of sweet corn variety Songer. The
experiments were laid out in a randomized complete block design with three
replicates, under sprinkler irrigation system. The obvious result of this investigation
can be summarized as follows:
1- Spraying with Di-ammonium phosphate (as a source of N and P) favorably
influenced the growth parameters, yield attributes and green cob and fodder
yields of sweet corn as compared with other treatments.
2- Application of Di-ammonium phosphate at the rate of 7.5% concentration at 20
and 40 days after sowing significantly increased growth parameters with thicker
cobs and corns, and increased the individual cob weight, which in turn increased
the green cob yield of sweet corn. Generally, increasing in growth parameters
resulted in increasing green fodder yield.
3- Application of NPK and B with different concentrations (0.25 and 0.50%) failed to
influence the growth and yield of sweet corn.
Keywords: Sweet corn, foliar nutrition, cob yield, nitrogen, phosphorus, potassium,
boron.

INTRODUCTION
Throughout the world, especially in Europe there is a great demand
for fresh and good quality vegetables. Sweet corn is one such newly evolved
vegetable; it is the de-husked corn cob harvested within 2-4 days of silk
emergence. The importance and use of this corn product is little known to the
Egyptian farmers in spite of the fact that it fetches very lucrative prices in the
local and international markets.
The growth of any plant is determined mainly in terms of its plant
height, photosynthetic attributes and accumulation of photosynthesis in terms
of a dry matter and its contents. These growth parameters are affected by the
nutrition given to the plant.
Foliar application of nitrogen (N), phosphorus (P) and potassium (K)
maintains leaf nutrition in photosynthesis, enhances N, P and K content,
carbon (C) balance and self-destructive mechanisms that have resulted in
higher yields in crop plants (Boote et al., 1978). Increasing the yield due to
foliar nutrition in different crops has been well documented previously (Singh
et al., 1999 and Ali and Mishra, 2001).
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Phosphorus is one of the indispensable elements to plants and
application of P fertilizers can promote root growth, enhance utilization of soil
nutrients and water that taken up by plant roots and finally increase crop yield
and improve yield quality (Geo et al., 1989 and Li et al., 1995). Absorption
and reduction of nitrate is an energy-consuming process, and the energy is
supplied by adenosine tri-phosphate (ATP) that contains P consequently the
metabolism of nitrate is related to P supply (Wang and Li, 1996). Phosphorus
nutrient spray as Di-Ammonium phosphate (DAP) at 2% concentration is
commonly recommended for almost all the pulses (Crop production Guide,
1999).
Potassium is the most abundant cation in plant cells. It is known to be
involved in osmotic regulation (Rains, 1976), membrane transport (Ball et al.,
1987), metabolic process, and the enzymatic reaction (Suelter, 1970 ; Evans
and Wildes, 1971 and Bewley et al., 1983). There are more than 50 enzymes
that either completely depend on or are stimulated by potassium (Suelter,
1970).
Similarly, Boron plays an important role in synthesis of protein and
translocation of sugars ( Sakal et al., 1990) and increases the yield (Sinha et
al., 1999). Enhancement of nutrient content of Potassium, Calcium,
Magnesium, Copper, Iron, Manganese, and Zinc in plant tissues due to Boron
has also been reported (Ohki, 1975).
However, no reports are available on foliar nutrition on sweet corn
production. Keeping this in view, field experiments were carried out.

MATERIALS AND METHODS
Field experiments were carried out in Jenaan Farm, El-Oweinat East,
New Valley Governorate, during the two summer seasons of 2008 and 2009,
to determine the effect of three chemical substances (as a sources of NPK
and B ) with three concentration on growth and yield of sweet corn variety
Songer.
The experiments were laid out in randomized complete block design
with three replications. The experiment consisted of 10 treatments. The three
chemical substances i.e. Di-ammonium phosphate granular fertilizers
contains 18 % N and 46 %, P2O5 (DAP), Di- potassium phosphate contains
62 % K2O and about 38 % P2O5 (DKP) and Borax contains 10 % Boron (B),
each with three concentrations as a source of (NPK and B) plus the control .
Each chemical substances was prepared by diluting with water and sprayed
on 20 days and 40 days from sowing during afternoon hours. The three
concentrations i.e. DAP at 0.25 % (1.5 kg/acre), 0.50 % (3.0 kg/acre) and
0.75 % (4.5 kg/acre), DKP at 0.25 % (1.5 kg/acre), 0.50 (3.0 kg/acre) and
0.75 % (4.5 kg/acre) and B at 0.25 % (1.5 kg/acre), 0.50 % (3.0 kg/acre) and
0.75 % (4.5 kg/acre).
Each experimental basic unit included 5 ridges, each of 60 cm width
and 20 m length, resulted an area of 60 m2 (1/70 fed). The preceding winter
crop was Faba Bean. Sweet corn variety Songer with field duration of 90-95
days was used in the trail.
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The experimental site is located in 30o 34′ 08.37″ N latitude, 32o 10′ 54.80″ E
longitude and at an elevation 277 m MSL and has an arid climate with a hot
dry air. Meteorological data (Temperature Co, relative humidity %, wind
velocity m/sec, total rainfall mm/month, mean daily evapotranspiration and
soil temperature) of El- Oweinat East district during the two seasons were
shown in Table 1.
Table 1: Meteorological data of El- Oweinat East district during the two
seasons.
Meteorological data

Jan. Feb. Mar. Apr. May Jun. Jul. Aug. Sep. Oct. Nov. Dec.

Mean Daily Temperature
Co
Relative Humidity %
Wind Velocity (m/sec)
Total rainfall mm/ month
Mean daily evapotrans.
(mm)
Soil temperature Co

12

13

18

24

29

31

30

30

28

26

18

13

43 34
5.3 5.1
0.0 0.0

26
5.7
0.0

19
6.7
0.0

15
6.6
0.0

19
6.8
0.0

18
6.1
0.0

20
6.5
0.0

23
8.0
0.0

25
6.3
0.0

37
6.5
0.0

41
5.1
0.0

7.7 8.0

10.1 11.0 18.0 18.6 17.9 19.3 10.0 10.9

7.5

7.8

21

17

16

17

22

27

32

34

35

35

32

30

Soil samples were taken at random from the experimental field area
at the depth of 90 cm from soil surface before soil preparation to measure
the mechanical and chemical soil properties. Results of mechanical and
chemical analysis are presented in Table 2.
Table 2: Soil characteristics (90 cm depth), extraction methods and
methods used to measure of the experimental field.
Soil characters

Values

Calcium (ppm)
Magnesium (ppm)

1847
132

Manganese (ppm)

58

Boron (ppm)

1.0

Copper (ppm)
Molybdenum
(ppm)
Iron (ppm)
Zinc (ppm)

0.2
0.1
26
0.6

Sulphur (ppm)

44

Sodium (ppm)

199

CaCO3
Nitrogen (ppm)

0
85

Phosphorus (ppm)

8

Potassium (ppm)

85

PH
EC (mmohs/cm)

8.4
1.337

CEC (meq/100g)

2.508

Methods used
1MAmmoniumnitrate,tomicbsorption/ICP5:25,
1 M ammonium nitrate, Atomic Absorption/ICP 5:25
1 M Ammonium Acetate with 2g/l quinol, Atomic
Absorption/ICP 2.5:25
0
Hot Water (80C ), solution spectrophotometery after
coplexing with azomethine 10:25
0.05 M EDTA disodium salt, Atomic absorption/ICP 5:25
Ammonium acetate ( 24.9 g/l + oxalic acid (12.6 g/l) Atomic
absorption with nitrous oxide 1:5
0.05 M EDTA disodium salt, atomic absorption/ICP 5:25
0.05 M EDTA disodium salt, atomic absorption/ICP 5:25
Calcium
tetrahydrogen
diorthophosphate,
solution
spectrophotometry of precipitated barium sulphate 40:100
1 M Ammonium nitrate, Flame emission spectrometry/ICP
5:25
Concentrated HCl, volume of CO2 released
H2SO4/H3PO4 digestion, Kjeldhal distillation
Olsen
(Sodium
hydrogen
carbonate),
solution
spectrophotometry after complexing with ammonium
molybdate 5:100
1 M Ammonium nitrate, Flame emission spectrometry/ICP
5:25
Water, pH electrode/meter 10:25
Water, conductivity of solution 20:50
Leached with 1 M ammonium acetate followed by 10 % KCl,
ion specific electrode for ammonium 5 g: 4x25
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The experimental field well prepared and then divided into the
experimental units. The base dose of macronutrient fertilizer, nitrogen,
phosphorus and potassium were applied in the form of ammonium nitrate (55
kg N/acre), calcium superphosphate (45 kg P2O5/acre) and potassium
sulphate (55 kg K2O). Half of the nitrogen rate and all of potassium and
phosphorus were applied at the time of sowing. While, the remaining half of
nitrogen was applied 25 days after sowing as top dressing.
Sweet corn grains were hand sown in hills at the rate of 2-3
grains/hill using dry sowing method on one side of the ridge 30 cm between
hills (about 60,000 plant/acre) during 10th June in the first season and 23rd
June in the second season. The other agricultural practice was kept the same
as normally practiced in sweet corn fields.
De-tasselling was done at the early emergence of tassel from the flag
leaf. The cobs were harvested after 2-3 cm length of silk emergence.
ICP Inductively Coupled Plasma Analyzer
For recording various biometric observations on sweet corn, a sample
consisting of five plants from each net plot was selected at random and
tagged. From the tagged plants, observations on plant height, Leaf Area
Index (LAI) and dry Matter Production (DMP) at 55 days and harvest were
determined. Plant height was measured from ground level to the tip of flag
leaf. The leaves collected from the sample plants were taken to the laboratory
and the leaf area was measured by using leaf area meter (LICOR Model
3100). From the leaf area, LAI was calculated:
Leaf area plant-1
LAI =
Ground area occupied plant
Dry matter production (DMP) was obtained by drying the plant
sample
at
70Co until the constant weigh was attained. Days taken to the
tassel and cob emergence were noted. The yield parameters, such as the
number of cobs per plant, length, width and weight of green cob, length, width
and weight of sweet corn, were measured from the sampling plants. Green
cob to corn ratio was calculated by dividing the weight of green cobs by the
weight of sweet corn. The number of cobs per hectare was obtained by
multiplying the number of plants per hectare and the number of cobs per
plant. The green cob yield from net plot was harvested on alternate days,
weighed and expressed in kg ha-1.
Statistical analysis of the obtained data was analyzed according to
Steel and Torrie (1980), using LSD at 5% level for comparison between
means of the different treatments. Green cob and fodder yields were pooled
and analyzed.

RESULTS
Growth Parameters:
The data on growth parameters of sweet corn as influenced by foliar
nutrition are given in Table 3. Growth parameters such as plant height, LAI
and DMP did not vary significantly at 55 days, whereas at harvest, the above
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parameters were significantly influenced by the foliar nutrition during growing
season. Application of (DAP) substance containing N and P (0.75%)
promoted all the aforementioned growth parameters significantly. However at
lower concentrations of (DAP and MKP) containing N, P and K at (0.25 and
0.50%) and also the other nutrients (K and B) at different concentration failed
to influence the growth parameters. Similarly there was no significant
variation among the treatments with respect to days to first tasselling and first
cob initiation in sweet corn.
Table 3: Influence of foliar nutrition on growth parameters of sweet
corn.
Treatments
DAP1-0.25%
DAP2-0.50%
DAP3-0.75%
DKP1-0.25%
DKP2-0.50%
DKP3-0.75%
B1-0.25
B2-0.50%
B3-0.75%
Control
LSD at. 0.05

Plant height
(cm)
179.5
181.6
189.7
179.2
177.5
179.3
179.3
175.5
179.9
175.0
6.22

-1

LAI

DMP (kgha )

3.11
3.07
3.31
3.00
2.90
2.99
2.96
2.97
2.93
2.96
0.23

8153
8275
8910
8336
8114
8100
8314
8160
8159
8179
634

Days to
Tasselling
52.6
52.3
52.0
52.0
52.0
52.6
52.0
52.6
52.0
52.6
NS

Days to cob
initiation
59.6
58.0
58.0
59.6
55.0
54.6
54.6
55.0
54.6
54.3
NS

Yield attributes
Data on the effect of foliar nutrition on the yield attributes of sweet
corn are presented in Table 4. During the growing season, the length of cob
and corn, and the number of cobs were not influenced by the foliar nutrition.
Yield attributes, viz., width of cob and corn, weight of cob and corn, cob-corn
ratio, were significantly influenced by foliar nutrition on sweet corn.
Table 4: Effect of foliar nutrients composition and concentration on
yield components of sweet corn
Treatments
DAP1-0.25%
DAP2-0.50%
DAP3-0.75%
DKP1-0.25%
DKP2-0.50%
DKP3-0.75%
B1-0.25%
B2-0.50%
B3-0.75%
Control
LSD at 0.05

No. of length of Width of weight length of width of weight
Cobs/
cob
cob
of cob
corn
corn
of corn
plant
(cm)
(cm)
(g)
(cm)
(cm)
(g)
2.6
21.8
3.61
46.4
10.3
1.62
10.3
2.4
21.6
3.64
47.0
10.4
1.64
10.4
2.4
22.6
4.01
52.4
10.8
1.80
13.8
2.6
21.9
3.59
45.4
10.3
1.59
10.1
2.4
21.3
3.57
45.9
10.4
1.59
10.3
2.6
21.4
3.51
46.1
10.4
1.59
10.3
2.4
21.7
3.58
45.3
10.4
1.63
10.2
2.4
21.9
3.61
45.8
10.3
1.61
10.3
2.6
21.6
3.57
46.1
10.4
1.60
10.4
2.6
21.3
3.56
46.0
10.3
1.59
10.4
NS
NS
0.28
3.8
NS
0.13
0.81
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cob-cor
ratio
4.41
4.50
4.01
4.51
4.47
4.47
4.41
4.43
4.42
4.41
0.37
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Foliar application of (DAP) contain N and P (0.75%) produced thicker cobs
and corn, heavier cobs and corn and also reduced the cob-corn ratio as
compared to the rest of the sprays. Lower concentration of DAP (0.25 and
0.50%) and also K and B, did not have any significant influence on sweet
corn yield attributes.
Green cob and green fodder yield
Data on green cob and green fodder yield of baby corn as influenced
by foliar nutrition are given in Table 5. Green cob and green fodder yields
were significantly varied due to foliar application of nutrients. Application of
DAP substance contain N and P at 0.75% concentration recorded the highest
green cob yield (8910 kg ha⎯¹) and it was 08.2% higher over control.
Similarly, green fodder yield was also maximum (30.1 t ha-1) with DAP at
0.75% spray.
Table 5. Influence of foliar nutrients on sweet corn and fodder yields of
sweet corn
Treatments
DAP1-0.25%
DAP2-0.50%
DAP3-0.75%
DKP1-0.25%
DKP2-0,50%
DKP3-0.75%
B1- 0.25%
B2- 0.50%
B3- 0.75%
control
LSD at 0.05

-1

Sweet corn yield (kg acre )
6459
6549
7039
6406
6433
6513
6467
6500
6532
6268
386.5

-1

Fodder yield (t acre )
26.1
26.5
30.1
25.7
26.1
26.1
26.4
25.6
26.0
24.4
3.32

However, lower concentrations (0.25 and 0.5%) of DAP, contain N, P and
also DKP and borax, contain P,K and B with different concentrations failed to
influence the green cob and green fodder yields of sweet corn.

DISCUSSION
The results of the present study revealed that the application of DAP
contain N and P at 0.75% concentration significantly increased the growth
and yield attributes of green cob and fodder yields of sweet corn. All the
growth parameters were influenced by P at 0.75% concentration. The
possible attributed reason for higher growth characters is higher availability of
N and P to the sweet corn in the 0.75% DAP applied treatment which might
have influenced the growth of sweet corn. Foliar application of N and P at two
splits (25and 45 days) might have helped in supplementing the nutrient
requirement of the crop (Kahn et al., 1993). Thakur et al., (1996) reported that
nitrogen and phosphorus enhanced the photosynthetic activity, which led to a
better supply of carbohydrates, and ultimately higher dry matter production.
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The yield attributes had a positive relation with N and P (0.75%)
spray. This might be due to the higher photosynthetic attributes such as more
retention of green leaves up to harvest (higher leaves area and higher leaves
area index to produce more dry matter production which in turn increase the
chlorophyll content and higher photosynthetic activity in sweet corn. Both
width and weigh of cob and corn were increased. The ratio of cob-corn was
reduced due to the N and P spray explaining the higher economic part (corn)
and reduced sheath in sweet corn. Kalarani and Jayakumar (1998)
suggested that N and P spray as Di-ammonium phosphate (DAP) enhanced
the NRase activity due to the enhancement of N uptake and photosynthetic
activity which resulted in higher chlorophyll ii content, essential for higher
enzyme activity. Higher green cob and green fodder yields were obtained
with N and P at .075% foliar nutrition than other nutrients and concentrations.
The possible reason might be the increased growth parameters that
enhanced the yield attributes, in turn increasing green cob yield of sweet
corn. Higher growth parameters such as plant height, LAI and DMP attributed
higher green fodder yield over other treatments. The waste of N and P
nutrients like leaching, fixation, volatilization, etc. can be enhanced by foliar
application, which has been shown to be effective, economical in some crops
(Afridi and Wasiudden, 1979). Increased yield due to nitrogen and
phosphorus nutrition was earlier documented (Thakur et al., 1996 ; Kalarani
and Jayakumar, 1998 and Thavaprakaash et al., 2006).
The current study suggest that the application of DAP as a source of
N and P as a compound fertilizer at 0.75% concentration during (early
vegetative stages (25 and 45 days from sowing) increases the growth and
yield attributes of green cob and green fodder yields of sweet corn.
Recommending this practice will improve the net outcome of farmers. A
further study is needed on the physiological basis of Di and/or-ammonium
phosphate on enhanced productivity of sweet corn.
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تأثير التسميد الورقي علي نمو ومحصول الحبوب والعلف للذرة الحلوة
عالئي البيطار* ومحمـــد عبـــده

**

* جامعة القــدس المفتوحـــة
** جامعـــة قنـــاة السويـــس.

أجريت تجربتان حقليتان بمزرعة شركة جنان لإلستثمار الزراعي بمنطقة شرق العوين ات
 محافظ ة ال وادي الجدي د خ الل الموس مين الص يفيين  ٢٠٠٨و  ٢٠٠٩وذل ك لدراس ة ت أثير مركب اتتحتوي على أربعة عناصر غذائية ض رورية للنب ات و ھ ي النت روجين و الفوس فور والبوتاس يوم )م ن
مركب فوسفات ثنائي األمونيوم ومركب فوسفات ثنائي البوتاس يوم( وعنص ر الب ورن ت م إض افته ع ن
طريق مركب الب وراكس ٠المركب ات الثالث ة أض يفت ب ثالث تركي زات لدراس ة ت أثير التس ميد ال ورقي
على النمو ومكونات المحصول ومحصول الحبوب الخضراء والعلف األخضر لصنف الذرة الحل وة
)صنف سونجر( ٠وقد تم تنفيد التجارب فى تص ميم القطاع ات الكامل ة العش وائية ف ى ث الث مك ررات
تحت نظام الري بالرش المحورى مس تخدما ً مي اه األب ار اإلرتوازي ة ٠وق د أظھ رت النت ائج المتحص ل
عليھا ما يلى:
 -١وجود فروق معنوية بين المركبات المستخدمة لبعض صفات النم و ممثل ة ف ى ط ول النب ات ودلي ل
مساحة األوراق والمادة الجافة المنتج ة ٠ول م يك ن ھن اك ت أثير معن وى عل ى ك ل م ن ص فة ع دد
األيام من الزراعة حتى طرد النورة الم دكرة والمؤنث ة ٠أعط ى التركي ز المرتف ع م ن المركب ات
الت ى تحت وى عل ى النت روجين و الفس فور و البوتاس يوم ب التركيز األعل ى )  (0.75%أعل ى
إستجابة في المحصول الطازج من الكيزان كم ا أن ه أعط ى أعل ى إنت اج م ن محص ول العل ف .
بينما التركيزات المنخفضة من ھذه المركبات لم تظھر أي استجابة للنباتات عليھا .
 -٢ك ان لل رش بالمركب ات ت أثير معن وى عل ى مكون ات المحص ول س واء محص ول الحب وب والعل ف
ماع دا ع دد الكي زان الخض راء وط ول الك وز وط ول الحب ة وق د أعط ت التركي زات المرتفع ة
أعلى القيم٠
توصى الدراسة للحصول على أعلى محصول من الكيزان والعلف األخضر بالرش ب المواد
المختلفة بالتركيزات المرتفعة٠

قام بتحكيم البحث
أ.د  /محسن عبد العزيز بدوى
أ.د  /محمد احمد نصر مطلوب

كلية الزراعة – جامعة المنصورة
كلية الزراعة – جامعة االسماعيليه
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