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A Tield trial to sce the clfect of dilferent rates of nitrogen at a constant level of
phosphorus on growth, grain yicld and quality of maize (Zea mays L.) was carricd
oul on a sandy clay lvam soil having 0.04% total N, 14 ppm available P and 212 ppm
K. Nitrogen and phosphorus levels were 0-0, 75-75, 150-75 and 225-75 kg NP ha'l,
The two new genolypes UM-6 and UM-31 were Lesled against varicty Akbar, The
resulis showed that the highest grain yicld of 55.03 g ha'! was obtained with the ap-
plication of 225-75 kg NP ha'! and UM-31 yiclded highcr than cither Akbar or UM-
6. Leal arca index also increasced with the application of fertilizer. Similarky protein
and oil conteats were higher in varicly UM-31 with the same dosc of fertilizer com-

pared 1o other treatments.
INTRODUCTION

Maize (Zeg mays L) is an important
cereal crop which ranks Lhird in production
after wheat and rice. Maize crop has a high
yield potcntial but its average yicld in Pak-
istan is 1317 kg ha"! which is low compared
to the other maize growing countrics of the
world. Amongst the various yicld determin-
ing factors, the astule use ol fertilizer and
genetic potential of cullivars to utilize the
nutricnt ¢lements efficiently are of major
importance. It is nceessary o apply
adequale and proportional dose of {ertilizers
1o get higher yields and to improve the grain
quality. Similarly, it is also essential o
evolve the cultivars of high yield potential.

Increasc in grain yield and yicld com-
ponents of maize with nitrogen application
was reported by Ali et al. (1980) and Jokela
and Randall (1989). An increasc in grain oil
and protein contents has been reporied by
Bari (1969), and Warren ef al. (1980}). On
the other hand, Keicheseon and Beauchamp
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(1978} observed thatl grain yield of maize
was suppressed by inereasing N rates beyond
168 kg ha'l. Ahmad (1989) uobtained the
maximum grain yield ol maize by applying
150 kg N ha'l. With this controversial
response of maize to N application, it is
pertinent Lo ascertain its suitable dosc espe-
cially for newly evolved genotypes. The
present research work was, thereflore, car-
ricd out to find a judiciad N lertilizer dose at
a constant P level Tor two new maize vari-
etics against a standard variety Akbar,

MATERIALS AND METHODS

A quadruplicated experiment laid out
in a split plot design was conducted at the
Agronomic Research Area, Universily of
Agricullure, Faisalabad during the year 1989
on a normal sandy clay loam soil having
0.04% Lotal N, 14 ppm available P and 212
ppm K, Net plot size mcasured 2,40 x 5.00
m, The N-P levcls were 0-Q, 75-75, 150-75
and 225-75 kg hal. The test varictics wese



UM-6 and UM-31 and Akbar was uscd as a
standard variety.

The {ertilizer levels and varicties were
randomized in main and subplots, respec-
tively, The crop was sown in 90 cm apart
double-row strips with 30 cm row Lo row
distance. The whole of phosphorus as single
super-phosphate and half nitrogen as urea
were drillcd between the rows at sowing
time while remaining nitrogen was applicd
with the first irrigation. All other cultural
praclices were kept normal and uniform for
all the treatments. The data on growth, yicld
and qualily paramelers were collected by
using standard procedures. The data were
tabulated and analysed statistically using
LSD test at 5% probability level (Steel and
Torrie, 1986).
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RESULTS AND DISCUSSION

It was noted (Table 1) that application
of nitrogen at a constant level of phosphorus
improved the grain yield and quality char-
acteristics over the control. The highest val-
ues were obscrved at the highest level of N
and P.

Grain yicld was significantly the highest
of all the treatments in treatment F3 where
225 kg N was applicd in combination with 75
kg P,Os hal. It may be auributed o the
highest leal arca index, number of grain
rows per cob, grains per row and the weight
of 1000-grains, The oil and protein per-
centages increased by 1.2 and 1.5 times,
respectively with the application of 225 kg N
+ 75 kg P,0s ha'! over the control. These
results are supported by the lindings of Bari
(1969) and Warren ¢t al. (1980).

Table 1. Effect of different fertilizer levels an varieties on grain yield and quality paraine-

ters in maize

Treatments Leal area No, of grains  No. of grains  1000-grain Grain yiell  Oil contents Protein
index rows per cob  per row ol colr  weighl (g) g ha'ly of grain (%) conlents of
grain (%)
a. Fertilizer levels (N + P kg kal)
FO (0 + 0) 124 ¢ 13.63 b 2099 ¢ 22767 d 3281d 2624d 7944
FI{(75+75) 160b 14580 2741b  23875¢ 3755¢ 302c 937¢
F2{(150 + 75) 2.05a 1542ab 3137a 280160 4357b 3.13b 11.00 b
F3(225 +75) 2.17a 16.57 a 3346a  317.04%a 5303 a 3244 1220 a
b. Genotypes
V1(Akbar) 147b 1423 b 27.23b  263.11Db 4140 b 299b 10.00 b
VZ(UM-6) 189a 1509ab 27.72b 25878c¢  3957¢ 291 ¢ 9.69 ¢
V3(UM-31) 193a 1584 a 30.02a  27031a 44.20 a 311a 10.71 a

{LSD at 5% probability level).

Mcans with different letters differ significantly from each other.
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UM-31 gave the highest grain yickd
(44.20 q ha'!) which may be duc to an in-
crease in number of grains per row and
weight of 1000-grains. The lcaf arca index
and number of grain rows per cob were also
high in UM-31 but differed non-significantly
from UM-6. Differences in variclics owing
to their yicld and yicld contributing (actors
were also observed by Brinsmcad ef al.
(1973).

The variety UM-31 had significantly
the highest oil (3.11%) and prolcin
(10.71%) contents of all the varieties. Vari-
ety Akbar followed UM-31 while UM-6
produced the lowest oil (2.91%) and protein
(9.69%) contents. These findings are sup-
ported by the observations made by Bari
(1969).

1t can be concluded from these resulis
that maiz¢ variety UM-31 had higher yield
potential as well as the oil and protein con-
tenls in grain were higher than those of
either UM-6 or Akbar. Out of the various
{ertilizer doses, application of 225 kg N
along with 75 kg P;Os hal was the most
suitable to get the maximum yield of 55.03 q
hal under Faisalabad conditions. These re-
sults are in contrast with those reporied by
Ketcheson and Beauchamp (1978) because a
decrease in corn grain yield was oblained at
higher dose of nilrogen level than that of
lower one. They conducted this study over
10 years period and they grew corn with and
withoul removal of stover or addition of
poultry manure to the field in addition Lo
adding a readily available source of nitrogen
in the form of urea. In our experiment, the
wholc of the nitrogen applicd to the crop
was through a readily available sourcc as
urea which was used by the crop more clli-
ciently. Hence the increase in yield occurred
in (he present sty even at higher dose of
nitrogen (225 kg ha'!) in the presence of 75
kg P,O; ha'l,
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