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Maize is one of the important crops
which meet the dietary needs of man and
also which provide raw materials for a wide
variety of industrial products. At present
the extensive cultivation of maize in India
is chiefly confined to parts north of the
Deccap Plateau.

A Co-ordinated Maize Improvement
Scheme was started at the . A. R. I, New
Delhi, in collaboration with the Rockefeller
Foundation and aso with different State
Denartments of Agriculture. So far nine
hybrid varieties, viz., Ganga 1 Ganga 3,
Ganga 101, Ganga Safed 2, Deccan, Ranjit,
VL 54, Him 23 and Hi-Starch, have been
evolved and released.

In order to find out the possibilities of
raising maize as a subsidiary food crop in
Kerala, a preliminary trial was conducted
in the Agricultural College & Research
Institute Farm, Vellayani, with Deccan
Hybrid Makka and encouraging results
were obtained. Hence a detailed investi
gation was conducted during the Kharif
season, 1963, with the following objectives:

1. To arive a a suitable manurial
schedulz for the maize crop under Kerala
conditions,and

2. To find out a proper spacing for the
crop under Kerala conditions.

Review of Literature

Extensve investigations on fertitization
of maize have been carried out both in
India and elsewhere in the world. Vaidya-
nathan (1933) reported high response of
maize to nitrogenous fertilizer application
in Bihar. Application of sulphate of
ammonia a the rate of 100 kg per hectare
at the time of planting considerably incre-
ased the yield of marketable grains in the
dry season culture(Calma and Castro, 1950).
Dhesi (1953) recommended an economic
dose of 1} mds of sulphate of ammonia per
acre (11595 kg/ha)for richer soils and 4mds
of sulphate of ammonia per acre (368.99
kg/ha) for lighter soils to give good maize
yields. Long (1953) stated that for an yield
of 100 bushels per acre the crop needed
about 150 |b of N (168.15 kg/ha), 58 Ib of
Ps0; (6500 kg/ha) and 110 Ib of K.D
(123.30 kg/ha) per acre. Nandpuri (1960)
concluded that high yields of grain can be
obtained with 180 ib per acre (201,78 kg/ha)
for a plant population of 26000 plants per
acre (64,220/ha). Verma and Bhatnagar
(1962) in afertilizer-spacing—variety studies,
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observed that at 3 levels of nitrogen (44.84,
89.68 and 13452 kg/ha) and 4 spacings,
higher yields were obtained from 134.52
kg/ha. Shah and Gauwtam (1964) reported
that maize yielded highest when fertilized
with 179 kg of Ntha, but the increase in
yield after 90 kg/lha was not statistically
significant. Investigations carried out by
Shah and Gautam (1964) showed that
Ganga 101 recorded increasingly higher
yields upto 180 kg/ha.

Sen and Kavitkar (1956) from the Pusa
Permanent Manurial Experiments reported
highly significant response to nitrogen but
not to phosphorus. Hinkle and Garrett
(1961) found that P and K were of limited
or even negligible value in increasing the
yield of maize.

Nezamuddin and Prasad (1958) recom-
mended 2 ft row spacing for N, Bihar and
15 ft row spacingfor S. Bihar and the hilly
tracts of Chotanagpur. The best spacing
hatween plants was 12 inches (305 cm).
Highest yields of maize, with the heaviest
dose of mineral nitrogen at the closest
spacing of 2 ft (61 cm.) was recommended
by Verma and Sharma (1958). Fielding
(1958) observed that increased yields could
be obtained by increasing the plant popula-
tion to a maximum of 14520 per acre
(35865 per hectare). Nandpuri (1960) re-
ported highest yield of maize grain with
approximately 26000 plants per acre (64220
per hectare) and 180 1b of N per acre
(20178 kg per hectare). Nine years corn
fertilizer and spacing experiment by Hinkle
and Garrett (1961) proved that the optimum
plant population when nutrient supply was
adequate, was between 12000 and 16000
plants per acre (29640 per hectare and
39520 per hectare respectively). Relwani
(1962) reported that closer spacing of 24
inches (61 cm) and 9 inches (23 cm) pro-
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duced higher yield of maize than 24" x 12'
(61 cm x 305 cm) and 30" X 127(71 cmx
30.5cm).  Gautam et af (1964) concluded
that a wider row spacing of 91 cm and
25 cm between plants may be adopted
without adversely affecting the yield of
maize.

Materials and Methods

The experiment was laid out at the Agri-
cultural College and Research Institute
Farm, Vellayani during the Kharif season
of 1963, The soil of the experimental site
was red loam having a low N content
(0.05%), low available P (0.0021%) and
low potash (0,077%). The total rainfall
averaged 620 mm during the crop period
from 1—7—1963 to 30--10—1963. The
maximum and minimum temperatures
during 1963 were 31660 and 27.770° C
respecttvely  The maximum relative humi-
dity which prevailed during the crop season
in 1963 was 88.7 per cent.

A seed rate of 15.0kg per hectare of ths
variety Deccan Hybrid Makka was used for
the trial. The percentage of germination
was 98. A basal dose of well decomposed
F. Y. M. was given at the rate of 3750 kg
per hectare. Nitrogen, Phosphorus and
Potash were supplied in the form of Sul-
phate of Ammonia, Superphosphate and
Muriate of Potash respectivety.

The whole of F. Y. M. (3750 kg per hec-
tare), Superphosphate(74.10 kg per hectare)
and Muriate of Potash (37.0 kg per hectare)
and rd of Ammonium sulphate were given
as basal dressing and the balance 2/3rd of
Ammonium sulphate was top dressed at
tasseling stage (50 days after sowing).

The experiment was laid out in Rando-
mised Block Design with 4 replications
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with plots having a sizeof 55 m x 61 m N, Levels
with the following treatments : N; @ 7410 kg per hectare
Spacings N, : 11115
8, 61 cm. Ny - 14820
Se e 76 cm. The crop was sown on 4-7-1963 and was
S3:91cm. harvested on 30-10-1963.

Results and Discussion
1. Height ofplants

TABLE |
Maximum height of plants due to different treatments
Treatment Height in cm, 70 days after sowing
8, 16068
S 167 22
Ss 14648
N1 154.86
N, 157.28
Ny 162.29
t test Sg
S Em, 6.69
C. D-a 5% [1.25

It is seen from Table | that among all in height of plants in narrow spacings of i
the treatments spacing alone significantly and - may be dueto insufficient inso-
affectedthe height of plants. This increase lation resulted by higher plant population.

2. Earliness in cobhbing

TABLE 1l

Average number for cobbing due to different treatments
Treatment Msan number of days

S, 65

S, 4

S 67

N; 67

N« 66

N; 65

t test Not significant

S. Em 151
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Itis seen from Table Il that neither
spacingsnor N levels had any significant
effect in bringing the plants to early
cobbing. But, between spacing treatments,
plants in S. treatments took minimum

3. Cob studies
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number of days (64) while between N levels
N had taken the minimum of 65 days.
The results indicate that earliness in cobbing
was not significantly influenced by the
various treatments tried.

TABLE 111
Mean length, girth and weight of cob as affected by various treatments

Treatment Mean length (cm) Mean girth (cm) Mean weight (g)
S 1465 391 15883
S» 1578 404 184.09
S; 1577 3% 17408
N, 14.64 3% 15438
N, 1584 398 17884
N, 1574 4.06 18393
t test N.S. N. S N. S.
S. Em 0.73 0087 1353

None ofthe cob characters studied was
affected significantly by the treatments. S,

spacing foliowedby Ss and 31 ghowed COM-
paratively higher values for all the charac-

ponding increase in the girth and weight of
cob with increases in nitrogen levels. Long
et al (1956) and Nandpuri (1960) found
that the cob weight significantly increased

ters studied. Similarly there was corress as the nitrogen dose was increased.
4. Yidd studies
TABLE IV
Mean grain yield per plant and per plot and the mean stover
yield per plot as affected by various treatments
Mean grain Mean grain Mean stover
Treatment yield/plant yield/plot yield/plot
@ kg) (kg)
S: 126.6 11.02 1054
Sa 1465 1018 1049
Ss 1359 6.21 7.76
N, 1129 849 7.74
N; 1375 953 9.39
N, 1585 1039 1166
t test Sig. Sig. Sg.
S. Em. 9.63 0.82 0.86
C.D. a 5% 1621 137 138
Ne N N, Ns N: Ny Ns N: N
S S; 8 Si S, S
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It is seen from Table Il that dl the levels
of nitrogen tried significantly increased the
yield of grain both per plant and per plot
and aso the stover yield. As for the grain
yield per plant and for stover yield per
plot Ns was superior t0 Nz apq Ns 4 N2
were superior to N; application. There
was no significant increase in grain yield
per plot between N: and N: applications
and between Np and N, applications. gyt
N,y application was superior to N1 applica-
tion. Theseresults confirm the findings of
earlier workers like Calma and Castro

5 Test weight oafrain

(1950), Dhes (1953), Verma and Sharma
(1958), Nandpuri :(1960), Hinkle and
Garrett (1961), Relwani (1962} and Shah
and Gautam (1964).

The spacing treatments significantly in-
creased the per plot yield of grain and
stover. In both cases S; and S; treatments
gave a significant!v higher yield than Ss.
But there was no significant differences in
yield between S, and S Thisis m close
conformity with the findings of Verma and
Sharma (1958), Nandpuri (1960 and
Relwani (1962).

TABLE V
Mean test weight of 1000 grain as affected by
various treatments

Treatment Mean test weight of 1000 grain (g)
S 27491
Ss 29481
3 273.69
N, 27555
N; 276.75
Ng 281.95
t test N. S.
S.Era 9.83

Table V shows that both spacings and
nitrogen levels had no sigeificanteffect on
the test weight of grains. However there
is a trend showing that as nitrogen level is
increased the test weight is also increased.
This may be because the variations between
levels of nitrogen was not sufficient to show
asignificant difference. Sharma (1961) aso
found that nitrogen application to maize
increased the test weight of grains.

Summary and Conclusions

1. Ofthe three spacings tried (61 cm,
76 cm and 91 cm) 76 cm between rows
and 305 cm between plants increased the
weight significantly.

2. There was a significant increase in
yield per plant from 1:i2.9 g to 1585 ¢
as the nitrogen level increased from
7410 kg/ha to 14820 kg/ha.
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3. Application of 14820 kg/ha increased
the yield of grain by 22.4% over 74.10kg
of N/ha. The dose of 14820 kg of
N/ha gave an average grain yield of
443608 kg/ha.

4. The application of 14820 kg of N/ha
increased the yield of stover by 50.64%
and 21.31% over 7410 kg of N/ha and
11115 kg of N/ha respectively.

5. The narrow spacing of 6] cm between
rows gave significantly higher yield of grain
and stover over 91 cm spacing but the
increase over 76 cm spacing was not
significant,

The results of this investigation indicate
that maize can successfully be grown under
Keradla conditions and that economic yields
can be obtained by planting at a spacing of
61 cm between rows and 305 cm between
plants and by giving nitrogen at 14820 kg
per hectare over a basal dose of 3750 kg of
farm yard manure, 74.10 kg of phosphorus
and 37.00 kg of potash per hectare, during
the fc/wi/season. Since thereis an increa-
sing trend in yield corresponding to incre-
ased levels of nitrogen the optimum level
may be even beyond 148.20 kg/ha. This
requires further investigation.
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