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Effect of Nutrient Supply on Yield and
Photosynthetic Parameters of Maize Hybrids
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Abstract—We examined the crop yield results of hybrids in
2012. We found out that in the control treatments the lowest yield
was reached with the hybrid PR37M81: 10,012 kg ha™'. The highest
yield was in case of hybrid P37N01: 11,581 kg ha™'. As we raised the
nutrient doses the lowest yield of all examined nutrient levels was in
case of hybrid PR37M81. We measured at Ng+PK nutrient level
12,517 kg ha’!, at Nj2tPK nutrient level 12,760 kg ha’!, and at
N50tPK nutrient level 12,535 kg ha! yield results. At Ngot+PK and
Ni20+PK nutrient level the highest yield was reached with the hybrid
P9494 (NgtPK: 13,970 kg hal, Nj,o+PK: 13,871 kg ha'). In case of
the N;5otPK fertilization treatment the hybrid P37NO1 gave the
highest yield results (13,962 kg ha™).

Keywords—Hybrids, maize, nutrient levels, SPAD and LAI
values.

[. INTRODUCTION

HE relationship between the effect of vintage, fertilization

and corn hybrids is very strong according to [1]. In
excessively dry, droughty years fertilization did not have any
yield raising results, while under favorable circumstances it
could bring a yield raise of up to 50%. The type-specific
fertilization is a fundamental factor of nutrient management.
The different genotypes have different agronomic and vegetal-
physiological features [2]. Finding the optimal fertilization
dosage is one of the most difficult tasks in crop production
technology. Nutrient exploitation facility, reaction on fertilizer
and vintage effect have to be taken into consideration at each
grew hybrid [3].

Growth analysis is a suitable method to examine the plants
growth and ecological, agronomic factors influencing growth
[4]. Reference [S5] has found a strong relation between the
leaf’s chlorophyll-nitrogen content and the SPAD meter.
Reference [6] has measured significantly higher chlorophyll
contents in case of average nitrogen fertilization in a droughty
year, than in years with beneficial water supply. According to
[7] the chlorophyll concentration in corn correlates positively
with the leaf’s nitrogen concentration and nitrogen supply. The
assimilation parameters of corn are influenced by the water
supply and the fertilization [8], [9]. Reference [10] examined
the connection between SPAD rates of corn leafs and the yield
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results, and stated that there is a middling strong positive
connection between them. According to the results of [11] the
photosynthetic activity after blooming and the chlorophyll
content decreased much slower in new types of corn hybrids
than in older types. Reference [12] stated that nitrogen
fertilization and the hybrids have a significant effect on the
leaf area of each plant, as well as on the plant height.
Reference [13] proved that the rising nitrogen doses
significantly increase the leaf area, however created a perfect
microclimate for pathogens.

II. MATERIALS AND METHODS

The research was set up on chernozem soil with lime
patches at the Latokép AGTC MEK research area of the
University of Debrecen. The research area is located in
Eastern-Hungary on the area of the aeolain loess of the
Hajdusag. Tilth of the research area is around 80 to 90 cm, is
of good agricultural condition, medium hard and loamy with
medium humus content. Features of water supply of the soil
are favorable (see in Table I). The long-time experiment was
set up in 1983.

In 2012 we used Pioneer hybrids (P 37NO1, P 9494 and a
PR 37M81) as a small parcel research in four repetitions. Our
pre-crop was winter wheat. The fertilization covered four
levels of treatments shown in Table II. 50% of the nitrogen
and 100% of phosphorus and potassium were applied in the
autumn in the complex form of Kemira Optima 10:15:18. The
residual 50% of nitrogen was applied during the spring in the
form of a 34% ammonium nitrate on each parcel.

The amount of precipitation in April 2012 was 20.7mm,
21.7mm less than the thirty-year average (42.4mm).
Precipitation in May was 13.1mm more and in June 12.2mm
more compared to the long term average. The amount of
precipitation in July (65.3mm) was similar to the average of
the past thirty years (65.7mm). The amount of precipitation in
August lagged behind the long term average (60.7mm) as it
was 4.1lmm. Values of the average temperature exceeded the
long term monthly average during the crop year (see Table
110).

We determined the leaf area with the help of SunScan
Canopy Analysis Systems (SS1) mobile leaf area measurer and
the chlorophyll content with a SPAD-502 chlorophyll
measurer, each 5-5 times. The measurement of plant height
took place seven times, in each parcel we measured 5 average
plants.
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TABLEI
EXPERIMENTAL SOIL DATA
Soil physical H 05+NO 1205 10
+
Soil layes (cm) pH value ol physica CaCO3 % umus Total N % NOs 2 AL soluble
structure content % ppm
ppm ppm
0-25 6.46 43.0 0.0 2.76 0.150 6.20 133.4 239.8
25-50 6.36 44.6 0.0 2.16 0.120 1.74 48.0 173.6
50-75 6.58 47.6 0.0 1.52 0.086 0.60 40.4 123.0
75-100 7.27 46.6 10.2 0.90 0.083 1.92 39.8 93.6
100-130 7.36 45.4 12.7 0.59 0.078 1.78 31.6 78.0
TABLE II 15000 |
13871
APPLIED FERTILIZER DOSES (DEBRECEN, 2012) 12760
N P,0s K,O 12000 |
Treatment =T
kg ha -
Control 0 0 0 4 9600 7
1 60 45 53 %
2 120 90 106 = com
3 150 112.5 132.5
3000 /
TABLE III 04 ;" .
SOME IMPORTANT METEOROLOGICAL DATA (DEBRECEN, 2012) N120+PK
Precipitation . LSD 5% (Hybrid): 13747 Nutrient levels
(mm) April  May  June July August Total LSD 5% (Nubrient level): 630.9 R “prioa PRITEL
2012. year 20.7 71.9 91.7 653 4.1 253.7 . . . . . .
30 year average  42.4 58.8 795 657 607 3071 Fig. 1 Yields of examined maize hybrids in different nutrient
treatments (Debrecen, 2012)
Temperature
©0) April  May  June July August Average
2012. year 117 164 209 233 225 19.0 At the Ng+PK nutrient level and measurement of 21 May
30 yearaverage 10.7 158 187 203 19.6 17.0 the lowest SPAD results were recorded in case of hybrid

III. RESULTS AND DISCUSSION

We examined the crop yield results of hybrids in 2012. We
found out that in the control treatments the lowest yield was
reached with the hybrid PR37MS81: 10,012 kg ha'. The
highest yield was in case of hybrid P37N01: 11,581 kg ha". As
we raised the nutrient doses the lowest yield of all examined
nutrient levels was in case of hybrid PR37M81. We measured
at Ngo+PK nutrient level 12,517 kg ha™!, at Nyy+PK nutrient
level 12,760 kg ha™!, and at N;sc+PK nutrient level 12,535 kg
ha yield results. At NgtPK and Nj,,+PK nutrient level the
highest yield was reached with the hybrid P9494 (N4+PK:
13,970 kg ha”, Nj,tPK: 13,871 kg ha'). In case of the
NisotPK fertilization treatment the hybrid P37NO1 gave the
highest yield results (13,962 kg ha™") (see Fig. 1).

In case of the SPAD result’s examination we found out that
in the control treatment, at the first measurement (21 May) the
best result was reached with the hybrid P9494 (44.2), the
lowest with the hybrid P37NO1 (56.5). In the area where no
fertilizer was used, in the blooming time (25 July) hybrid
P37NO1 brought the best results (56.5), while hybrid
PR37M81 brought the lowest result (50.1). In the
measurement on 22 August the lowest SPAD result was found
at hybrid P9494 (7.1).

PR37MS81 (32.5) and the highest in case of hybrid P9494
(36.5). The chlorophyll content measured at the time of
blooming showed that the hybrid P9494 had the highest results
(60.3) and the hybrid PR37M81 the lowest SPAD results
(57.3). In the previously mentioned fertilization treatment at
the time of measurement of 22 August the hybrid P37N01
reached the highest SPAD rate (53.1), while at hybrid
PR37MS8]1 the lowest (31.1).

In the previously mentioned fertilization treatment of 22
August we reached the highest SPAD rate with hybrid P37N01
(53.1) and the lowest with hybrid PR37M81 (31.1).

At the N,,+PK fertilization treatment the first measurement
(21 May) showed the following results: hybrid P37NO1
reached the lowest SPAD rates (31.9), hybrid P9494 the
highest (38.0). In the measurement of 25 July we reached the
highest SPAD rates (P37NO1: 63.0, P9494: 60.0 and a
PR37M81: 59.3). In the last measurement (22 August) the
highest SPAD rate was reached by hybrid P37N01 (43.2), the
lowest in case of hybrid P9494 (39.9).

At nutrient level N5p+PK the first measurement (21 May)
showed the highest SPAD rates in case of hybrid P9494
(35.8). During the blooming the highest chlorophyll content
was measured in case of hybrid P37N01 (63.8) and the lowest
in case of hybrid PR37M81. In the measurement of 22 August
the highest SPAD rate was recorded at hybrid PR37M81
(42.2) and the lowest at hybrid P37NO1 (see Figs. 2-4).
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Fig. 2 The SPAD values of P37N01 hybrid

the lowest (3.4 m*m’ and 1.3 m%/m?).

In the fertilization treatment of N,;*PK the first
measurement on 21 May gave the same results for all hybrids
(0.8 m*%m®). At blooming time however the highest LAI rate
was measured in case of hybrid P37NO1 (3.5 m’/m?), the
lowest in case of hybrid P9494 (3.2 m%m?®). At the last
measurement hybrid P37N01 gave the highest (1.9 m*m?),
hybrid P9494 gave the lowest LAI rates (1.6 m*/m?).

In case of nutrient treatment N150+PK at the time of the
first measurement (21 May) hybrid P37NO1 gave the highest
LAI rate (0.9 m%m?). Both at the time of blooming and at the
time of the last measurement hybrid P37NO1 gave the highest
LAI rate (3.7 m*m’ and 2.1 m*m?). The lowest LAI rate was
measured at blooming time and at the measurement of 22
August at hybrid PR37M81 (3.4 m*/m” and 1.8 m*/m’).
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Figs. 5-7 show the LAI rate for 1 m” and the dynamics at . .
different measure times. We found out that in the control Fig. 6 The LAl values of the P9494 hybrid
treatment the highest LAI rate was measured at the first w
measurement (21 May) in case of hybrid P9494 (0.8 m*/m?). s
At blooming time hybrid P37N01 gave the highest LAI rates E 3:0
(3.5 m*/m?). In case of the other two hybrids the examined g 25
rates were lower (3.2 m*m?). At the last measurement (22 (g 20
August) in the not fertilized area hybrid P37N01 gave the i .
highest LAI rate (1.9 m’m?), while hybrid PR37M8I the N .
lowest (1.6 m¥/m?). .7
At Ngo+PK nutrient level in the measurement of 21 May the 00 ) ) i ;
hybrid PR37M81 had the highest LAI rate (0.9 m*m?), hybrid 0521, 06.14. o4 o7, 05
P9494 the lowest (0.7 m*/m?). At blooming time and on 22 LSDE%:044 Contl - _mm R

August in case of hybrid P37NO1 the highest LAI rate was
measured (3.8 m*m’ and 1.7 m*m?), while PR37M81 hybrid

Fig. 7 The LAI values of the PR37M81 hybrid
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IV. CONCLUSION

In case of the crop yield results we found out that the best
results were measured in the not fertilized treatment at hybrid
P37N02 (11,581 kg ha™). Nutrient level Ngo+PK at hybrid
P9494 proved to be optimal (13,970 kg ha™), in case of hybrid
PR37M81 nutrient level Nj,;+PK, while in case of hybrid
P37NO01 nutrient level N;5,+PK was the best with highest yield
results. Significant results were recorded at all three hybrids
between the control treatment and the Ngy+PK, N;,+PK and
N,50tPK nutrient treatments.

According to the SPAD results recorded on different
nutrient levels we found that hybrid P37N01 showed the
highest chlorophyll content on 25 July on all nutrient levels. In
case of hybrids P9494 and PR37M81 we recorded the highest
chlorophyll contents in the control treatments and on nutrient
level Ng+PK on 4 July, and on fertilization treatments
Ni20tPK and Ny5,+PK at blooming time on 25 July.

We also found out that in the parcels treated with fertilizer
the examined corn hybrid’s chlorophyll content was higher
than in the ones where no fertilizer was used, at the time of the
last measurement on 22 August (P37NO1: Control:11.7,
NgotPK: 53.2, NjpptPK:43.2, N;50tPK: 36.8; PR37MSI1:
Control:8.0, NgytPK: 31.1, Nj,+PK: 42.1, N;5¢+PK: 42.4;
P9494: Control:7.1, Ngo+PK: 35.4, Nj,+PK: 39.9, N;50+PK:
38.9).

Examining the leaf area index rates we can state that the
highest rates were recorded at the time of blooming (25 July).
In this period the LAI rates were between 3.2-3.8 m*m’. In
case of the last measurement (22 August) the highest LAI rates
were recorded at hybrid P37NO1.
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