J. Plant Production, Mansoura Univ., Vol. 1(5): 769 - 777, 2010

EFFECT OF FOLIAR NUTRITION ON GROWTH, GREEN AND
FODDER Y!ELD OF SWEET CORN

Al-Betar, A.! and M. Abdou?
! Al-Quds Open University.
? Fac. of Agric, Suez Canal University, Egypt.

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 comn. 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 com is one such newly evolved
vegetable; it is the de-husked com cob harvested within 2-4 days of silk
emergence. The importance and use of this com product is fitle 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 vields in crop plants (Boote ef al., 1978). Increasing the yield due to
foliar nutrition in different crops has been well documented previously (Singh
et al., 1998 and Ali and Mishra, 2001).
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Phosphorus is one of the indispensable elements to plants and
appiication of P fertilizers can promote root growth, enhance utilization of seil
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-phasphate (ATP) that contains P consequently the
metabolism of nitrate is related {o 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 Gusde
1999).

Potassium is the most abundant cation in plant celis. It is known to be
involved in osmotic regulation {Rains, 1976), membrane transport (Ball ef al.,
1987), metabolic process, and the enzymatic reaction (Suelter, 1970 ; Evans
and Wildes, 1871 and Bewley of al, 1983). There are more than 50 enzymes
that either completely depend on or are stimulated by potassium (Sueiter,
1970).

Similarly, Boron plays an important role in synthesis of protein and
translocation of sugars { Sakal ef af., 1990) and increases the yield (Sinha ef
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, E-Oweinat East,
New Valley Governorate, during the two summer seasons of 2008 and 2009,
to determine the effect of three chemical substances (as a2 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 ie. Di-ammonium phosphate granular fertilizers
contains 18 % N and 46 %, P,0; (DAP), Di- potassium phosphate contains
62 % K0 and about 38 % P,0s (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 ie. DAP at 0.25 % (1.5 kg/acre), 0.50 % (3.0 kgfacre) and
0.75 % (4.5 kglacre), 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 kglacre) 0.50 % (3.0 kg/acre) and
0.75 % (4.5 kg/acre).

Each experimental basic unit mcluded 5 ridges, each of 60 cm width
and 20 m length, resulted an area of 60 m? (1/70 fed). The preceding winter
crop was Faba Bean. Sweet com variety Songer with field duration of 90-95
days was used in the trail,
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The experimental site is located in 30° 34' 08.37" N latitude, 32° 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 C°, 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.

eteorologicai data [Jan.|Feb.|Mar.| Apr.| May [Jun.] Jul. JAug. [Sep. | Oct. {Nov. [ Dec.
oan Dally Temperaturs 4o | 15 | 13 | 24 [ 29 |31 {30 [ 30 | 28 {26 | 18 | 13
slative Humidity % 43) 34 126119 | 15 | 19 [ 18 | 20 | 23 | 25 | 37 | 41

Wind Velocity {m/sec) 53|51157|67!66168|61({65;80]|63[65](51
Total ralnfall mm/month {0.0] 0.0 { 0.0 1. 0.0 {1 0.0 00(00/00/00;00;00]00

dean dally evapotranslz 7| 8.0 [10.1|11.0]18.0|186{17.8{19.3|10.0{109| 7.5 | 7.8

oil temperature C* 1617 [ 22 [ 27 132 | 34 | 35 {35 ] 32 [ 30 j 21 | 17

Soil samples were taken at random from the experimentat 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.

ISoll characters Values b othods used

\Calcium {ppm) 1847 HMMAmmoniumnitrate tomicbsorption/ICP5:25,

agnesium (ppm 132 [t M ammonium nitrate, Atomic Absorption/ICP 6:25
58 1 M Ammonlum Acetate with 2¢g/1 quinol, Atomic
bsorption/iICP 2.5:25

anganese {ppm}

ot Water (80C" ), soluticn spectrophotometery after
[Boron {ppm) 10 conlexing with azomethine 10:25
[Copper (ppm) 0.2 .08 M EDTA disodlum salt, Atomic absorption/ICP 5:25
olybdenum 0.1 monium acetate ( 24.9 g/l + oxalic acid (12.6 g/l) Atomik
m . bsorption with nitrous oxide 1:5
ron (ppm) 26 .05 M EDTA disodium salt, atomic absorption/ICP 5:25
Rinc {ppm) 0.6 0.05 M EDTA disodium salt, atomic absorption/ICP 5:26
Calcium  tetrahydrogen  diorthophosphate, solutio
Eulphuf {ppm) “ Ispectrophotometry of precipitated barium sulphate 40:100
150‘““'“ (ppm) 199 :'5 Ammonium nitrate, Flame emission spectrometry/ICP|
ICaCO, 0 IConcentrated HCI, volume of CO, released
Nitregen (ppm) 85 :S0.JH;PO; digestion, Kjeldhal distillation
Olsen {Sodium hydrogen carbonate), solutio
Phosphorus (ppm) 8 pectrophatometry after complexing with ammonlurq
olybdate 5:100
Eotasslum (ppm) 85 ;15 Ammonium nitrate, Flame emission spectrometry/IGP|
8.4 Water, pH electrode/meter 10:25

H
_c {mmohsicm) 1.337  Water, conductivity of solution 20:50

ached with 1 M ammonium acetate followed by 10 % KCl,
CEC (meq/i00g) | 2.508 L 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 P.Osfacre) and potassium
sulphate (55 kg K;0). 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 com 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 plantfacre) during 10™ June in the first season and 23
June in the second season. The other agricultura) 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 ¢m length of silk emergence:

ICP Inductively Coupled Plasma Analyzer

For recording various biometric observations on sweet com, 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 {LAl) and dry Matter Production (DMP) at 55 days and harvest were
determined. Piant height was measured from ground level to the tip of flag
leaf. The leaves collected from the sample plants were taken to the |aboratory
and the leaf area was measured by using leaf area meter (LICOR Model
3100). From the leaf area, LAl was calculated

Leaf area plant™

LAl =
Ground area occupied plant

Dry matter production (DMP) was obtained by drying the plant
sample at  70C° 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 com, were measured from the sampling plants. Green
cob to corn ratio was calculated by dividing the weight of green cabs by the
weight of sweet comn. The number of ¢cobs per hectare was obtained by
muitiplying the number of plants per hectare and the number of cobs per
plant. The green cob yleld from net plot was harvested on alternate days,
weighed and expressed in kg ha',

Statistical analysis of the obtained data was anaiyzed according to
Steel and Torrie (1980), using LSD at 5% level for comparison between
means of the different treatments. Green cob and fodder ylelds 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 £ {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 aiso the other nutrients (K and B) at different concentration failed
to influence the growth parameters. Similarly there was no significant
variation among the {reatments with respect to days to first tasselling and first
cob initiation in sweet com.

Table 3: Influence of foliar nutrition on growth parameters of sweet

corn.
Treatments Plant height 4 Daysto |Daystocob
o) LAl [OMP (kgha")| 1, V00 | ivtiation
DAP1-0.25% 179.5 3.11 8153 52.8 53.5
DAP2-0.50% 1816 3.07 8275 52.3 58.0
DAP3-0.75% 189.7 3.34 8910 52.0 58.0
DKP1-0.25% 179.2 3.00 8336 52.0 50.6
DKP2-0.50% 1775 2.90 8114 52.0 55.0
KP3-0.76% 179.3 2.99 8100 52.6 54.6
B1-0.25 179.3 2.96 8314 52.0 54.6
1B2-0.50% 175.5 2.97 8160 52.6 §5.0
B3-0.75% 179.9 2.93 §159 52.0 54.6
\Control 175.0 2.96 8179 52.6 543
LSD at oo 6.22 0.23 634 NS NS
Yield attributes

Data on the effect of foliar nutrition on the yield attributes of sweet
com are presented in Table 4. During the growing season, the iength of cob
and com, and the number of cobs were not influenced by the foliar nutrition.
Yield atiributes, viz., width of cob and corn, weight of cob and corn, cob-com
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 No, of Jlerigth of| Width of] weight [length of width of| weight | cob-co
Cobs/ cob cob of cob | corn corn | of corn | ratio
plant {em) {em) {cm) cm {9
DAP1-0.25% 2.6 21.8 361 46.4 10.3 1.62 10.3 4.41
DAPZ-0.50% 2.4 216 364 47.0 10.4 1.64 10.4 4.50
DAP2-0.75% 24 22.8 4.01 52.4 10.8 1.80 13.8 4.01
IDKP1-0.25% 28 1.9 3.59 454 10.3 1.59 10.1 4.51
DKP2-0,580% 2.4 21.3 3.57 45,9 10.4 1.59 10.3 4.47
KP3-0.75% 28 214 3.51 46.1 10.4 1.59 10.3 4.47

1-0.25% 2.4 21.7 3.58 453 10.4 1.63 10.2 4.41
2-0.50% 24 219 361 458 10.3 1.61 10.3 443
B3-0.75% 26 1.8 3.57 46.1 104 1,60 10.4 4.42

<

antrol 286 13 3.56 46.0 10.3 1.59 10.4 441
SD at oes NS NS 0.28 3.8 NS 0.13 0.81 0.37
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Foliar application of (DAP) contain N and P (0.75%) produced thicker cobs
and com, heavier cobs and comn and also reduced the cob-com 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™) and it was 08.2% hlgher over control.
Similarly, green fodder yield was also maximum (30.1 t ha™) with DAP at
0.75% spray.

Table 5. Influence of foliar nutrients on sweet corn and fodder yields of

sweet corn

[Treatments Sweet com yield (kg acre’ ) Fodder yleld (t acre™)
DAP1-0.25% 6459 26.1
IDAP2-0.50% 6549 - ’ 26.5
DAP3-0 75% 7039 30.1
DKP1-0.25% 6406 25.7
DKP2-0,50% 6433 26.1
DKP3-0.75% 6513 26.1
B81- 0.25% 6467 26.4
B2- 0.50% 6500 25.6
B3- 0.75% 6532 26.0
icontrol 6268 24.4
LSD at a.05 386.5 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 resuits 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 com. 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 turm increase the
chiorophyll content and higher photosynthetic activity in sweet com. 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 com. Kalarani and Jayakumar (1998)
suggested that N and P spray as Di-ammonium phosphate (DAP) enhanced
the NR,. activity due to the enhancement of N uptake and photosynthetic
activity which resulted in higher chlorophyll ii content, essentiat 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 tum increasing green cob yield of sweet
corn. Higher growth parameters such as plant height, LAl 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 fo be effective, economicai in some crops
(Afridi and Wasiudden, 1979). Increased vyield due to nitrogen and
phosphorus nutrition was earlier documented (Thakur et al., 1996 ; Kalarani
and Jayakumar, 1998 and Thavaprakaash et ai., 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 aftributes of green cob and green fodder vields of sweet com.
Recommending this practice will improve the net outcome of farmers. A
further study is needed on the physiological basis of Di andior-ammonlum
phosphate on enhanced productivity of sweet com.
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