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GROWTH AND YIELD ATTRIBUTES OF A WHITE MAIZE GENOTYPE
SAUWMOPMDT?273 UNDER DIFFERENT PLANTING CONFIGURATIONS

ABSTRACT

A field experiment was carried out at the Agronomy Field of Sher-e-Bangla
Agricultural University, during the period from July to October, 2018 to study
the growth, phenology, yield attributes and yield of a white maize genotype
SAUWMOPMDT273 under different planting configurations. Fifteen planting
configurations viz., 40 cm x 15 c¢cm (T4), 40 cm x 20 cm (T,), 40 cm x 25 cm
(T3), 45 cm x 15 cm (T,), 45 cm x 20 cm (Ts), 45 cm x 25 cm (Tg), 50 cm x 15
cm (T7), 50 cm x 20 cm (Tg), 50 cm x 25 cm (Tg), 55 cm x 15 cm (T4g), 55 cm
x 20 cm (Tyy), 55 cm x 25 cm (T1,), 60 cm x 15 cm (Ty3), 60 cm x 20 cm (Ty4)
and 60 cm x 25 cm (Ty5) were considered for the present study. Data on
different growth and yield attributes were recorded, processed, analyzed and
found having statistically varied. Results showed that the, treatment T,5 showed
significantly the maximum plant height, tassel length and leaf area at silking,
grain filling and at harvest. At silking stage, the T,5 had the highest area of an
individual leaf 477.9 cm?, 879.3 cm? and 496.3 cm? as well as stem dry matter
weight of 28.73 g, 21.35 g and 27.40 g plant™ below cob-node, at cob-node and
above the cob-node respectively. The treatment T;3 showed maximum
biological yield (14.64 t ha) which was identical to T,, T, and T in this
respect. T4 treatment showed significantly the highest cob length (15.94 cm)
and number of grains row™ (20.00), but the highest number of grains cob™
(231.50), 100 seed weight (29.99 g), grain weight cob™ (59.81 g) were recorded
from Ty. Ty had significantly the highest grain yield (4.77 t ha™) which
however was not significantly higher than those of Ts, T13 and T4 (4.62-4.75 t
ha™). As the treatment T4 had sparser configuration (60x20 cm) requiring less
seed rate, this configuration may be followed.



LIST OF CONTENTS

. Page
Chapter Title No.
ACKNOWLEDGEMENTS i
ABSTRACT ii
LIST OF CONTENTS iii
LIST OF TABLES v
LIST OF APPENDICES vi
ABBREVIATIONS AND ACRONYMS vii
I INTRODUCTION 1-4
Il REVIEW OF LITERATURE 519
i MATERIALS AND METHODS 20-28
3.1 Description of the experimental site 20
3.1.1 Geographical location 20
3.1.2  Agro-ecological region 20
3.1.3 Sail 20
3.1.4 Climate 21
3.2 Experimental details 21
3.2.1  Treatments 21
3.2.2  Layout of the experiment 22
3.2.3  Planting materials 22
3.3 Preparation of the experimental field 22
3.4 Fertilizer application 22
35 Seed sowing 23
3.6 Intercultural operations 23
3.7 Harvesting and post-harvest operations 24
3.8 Recording of data 24
3.9 Procedures of recording data 25
3.10  Statistical analysis 28
v RESULTS AND DISCUSSION 29-51
4.1 Growth parameters 29
4.1.1 Plant height 29




LIST OF CONTENTS (Cont’d)

. Page

Chapter Title Ng.

AV RESULTS AND DISCUSSION

4.1.2  Tassel length (cm) 31

413 Leafarea 32

4.1.3.1 Leaf area at silking time 32

4.1.3.2 Leaf area at 15 days of silking time 34

4.1.3.3 Leaf area at harvest 36

4.1.4  Dry matter content 38

4.1.4.1 Dry matter content at silking time 38

4.1.4.2 Dry matter content at15 days after silking 40

4.1.4.3 Dry matter content at harvest 41

4.2 Yield contributing parameters 43

4.2.1  Cob length (cm) 43

4.2.2  Cob breadth (cm) 44

4.2.3  Number of rows cob™ 44

4.2.4  Number of grains row™ 45

425  Number of grains cob™ 45

4.2.6  Weight of 100 seeds (g) 46

4.3 Yield parameters 47

43.1  Grain weight cob™ (g) 47

432  Shell weight cob™ (g) 47

433  Chaff weight cob™ (g) 48

4.3.4  Grainyield ha™ (t) 49

435  Stover yield ha™ (t) 50

43.6 Biological yield ha™ (t) 60

4.3.7  Harvest index (%) 51
v SUMMERY AND CONCLUSION 52-54
REFERENCES 55-61
APPENDICES 62-67




LIST OF TABLES

Table . Page
No. Title No.
1 Plant height of maize as influenced by different planting 30
configurations
2. Tassel length of maize as influenced by different planting 32
configurations
3. Leaf area of maize at silking time as influenced by 34
different planting configurations
4. Leaf area of maize at 15 days after silking time as 35
influenced by different planting configurations
5. Leaf area of maize at harvest as influenced by different 37
planting configurations
6. Dry matter content of maize at silking time as influenced 39
by different planting configurations
7. Dry matter content of maize atl5 days after silking as 40
influenced by different planting configurations
8. Dry matter content of maize at harvest as influenced by 43
different planting configurations
9. Yield contributing parameters of maize as influenced by 46
different planting configurations
10. Yield parameters of maize on grain weight cob™, shell weight 48
cob® and chaff weight cob™ as influenced by different
planting configurations
11. Yield parameters of maize on grain yield ha™*, stover yield ha’ 51

! biological yield ha™ and harvest index as influenced by
different planting configurations




LIST OF APPENDICES

l. Agro-Ecological Zones of Bangladesh showing the 62
experimental location
. Characteristics of experimental soil analyzed at Soil Resources 63
Development Institute (SRDI), Farmgate, Dhaka.
II. Monthly records of air temperature, relative humidity and rainfall 63
during the period from July 2018 to October 2018.
V. Layout of the experiment field 64
V. Plant height of maize as influenced by different planting 65
configurations
VI. Tassel length of maize as influenced by different planting 65
configurations
VII. Leaf area of maize at silking time as influenced by different 65
planting configurations
VIIL. Leaf area of maize at 15 days after silking time as influenced by 65
different planting configurations
IX. Leaf area of maize at harvest as influenced by different planting 66
configurations
X. Dry matter content of maize at silking time as influenced by 66
different planting configurations
XI Dry matter content of maize at15 days after silking as 66
influenced by different planting configurations
XII Dry matter content of maize at harvest as influenced by 66
different planting configurations
XX  Yield contributing parameters of maize as influenced by 67
different planting configurations
X1V Yield parameters of maize on grain weight cob™, shell weight cob™ 67
and chaff weight cob™ as influenced by different planting
configurations
XV Yield parameters of maize on grain yield ha®, stover yield ha™, 67

biological yield ha™ and harvest index as influenced by different
planting configurations

Vi



ABBREVIATIONS AND ACRONYMS

AEZ = Agro-Ecological Zone

BBS = Bangladesh Bureau of Statistics
BCSIR = Bangladesh Council of Scientific and Industrial Research
cm =  Centimeter

CV % = Percent Coefficient of Variation
DAS = Days After Sowing

DMRT = Duncan’s Multiple Range Test
etal., =  And others

e.g. = exempli gratia (L), for example
etc. = Etcetera

FAO = Food and Agriculture Organization
g = Gram (S)

.e. = idest (L), thatis

Kg = Kilogram (s)

LSD = Least Significant Difference

m? = Meter squares

ml = Millilitre

M.S. = Master of Science

No. = Number

SAU =  Sher-e-Bangla Agricultural University
var. = Variety

°C = Degree Celsius

% = Percentage

NaOH =  Sodium hydroxide

GM = (Geometric mean

mg = Milligram

P =  Phosphorus

K = Potassium

Ca = Calcium

L = Litre

Mg = Microgram

USA = United States of America

WHO =  World Health Organization

vii



Chapter |
Introduction




CHAPTER |
INTRODUCTION

Maize (Zea mays L.) is one of the most important cereal crops of the world. In
Bangladesh, the cultivation of maize has been gaining popularity in recent
years because of its high productivity and diversified use (Tajul et al. 2013). In
Bangladesh, it covers about 3.5 lac hectares of land producing 23 lac metric
tons grains (Baral, 2016). Maize crop has been included as a major enterprise
in the crop diversification and intensive cropping programmes (Zamir et al.
2011).

Preferences for endosperm color depend on the local traditions, though white is
generally chosen for human food. Yellow maize is preferred for feeding
animals because it contains carotenoids; for this reason, white-maize
production decreased from 50% in 1920 to 1% in 1970 (Troyer, 1999). Today,
white maize is preferred for human consumption because degradation of
carotenoids during baking or frying causes a strong aroma and flavor.
Commercial quality requirements for white maize are quite strict for purity of
the white color, large uniform size of kernels, high specific density, hard
endosperm, and white cob (Watson, 1988). There are few publications on
white-maize breeding because it is mainly performed by private companies.
The genetics of endosperm color has been summarized by Coe et al. (1988),
who exposed the complex genetic interactions of the numerous factors involved
in the determination of endosperm color and other traits, such as chlorophyll

synthesis or endosperm morphology.

As food, it can be consumed directly as green cob, roasted cob or popped grain.
Its grains can be used for human consumption in various ways, such as, edible
oil, corn meal, fried grain and flour. Green parts of the plant and grain are used
as livestock and poultry feed. Sheaths of cobs are used to make paper of

improved quality cigarettes. Stover, dry leaves, coverings of cobs and shelled



cobs are used as good fuel (Ahmed, 1994). Maize is a major cereal crop for
both livestock feed and human nutrition, worldwide. With its high content of
carbohydrates, fats, proteins, some important vitamins and minerals, maize
acquired a well-deserved reputation as a “poor man’s nutria-cereal” (Prasanna
et al., 2001). So, maize can contribute in food and nutritional security program

in Bangladesh because of its higher productivity and nutritional value.

The average yield of maize in Bangladesh is not satisfactory. It is rather very
low compared to leading maize growing countries of the world. The national
average yield is only 6.45 t ha™*, whereas, the newly released varieties have the
potential to produce more than 8 t ha™ (AIS, 2015).

Plant spacing is important factor, which plays a significant role on growth,
development and yield of maize. Plant population and nutrient management
usually affect on crop environment, which influence crop growth and yield.
Less plant population and poor nutrient management practices are the major
yield reducing factors in maize (Dawadi and Sah, 2012). The majority of
farmers are not aware much about information on crop management aspects,
especially optimum row spacing, suitable variety and maintaining optimum
plant population per hectare. Conventional broadcast method of maize
cultivation has a lot of defect includes, trouble to establish a correct plant
population, trigger-off inter-plant and intra-plant competition; provide uneven
opportunity for all plants for nutrients, water and light. The Broadcasting
method produced the most effective spatial arrangements. It generally gave

lower yields than sowing in rows (Krezel and Sobkowicz, 1996).

Hence, there is a scope to improve the maize productivity via several
agronomic manipulations. Spacing is usually relies on expected growth of
specific crop in given agro-climatic condition and determining controlling
factor in their growth, development and yield. Agronomic management,
especially row spacing which significantly influence on yield, since it is
ultimately correlated with plant population, root development, plant growth

2



and fruiting (Davi et al., 1995).

Maize differs in its responses to plant density (Luque et al., 2006). Closer row
spacing leading to overcrowding, enhanced inter-plant competition for incident
photosynthetic photon flux density and soil rhizosphere resource, resulting
reduced yield per plant because of its influence on hormonally mediated apical
dominance, exaggerated barrenness, and there by finally decreases the number

of ears plant™ and kernels ear’* (Sangoi, 2001).

Optimum plant population provides scope to the plants for efficient utilization
of solar radiation and nutrients. Lower plant population under wider spacing,
solar radiation can penetrate canopy more easily and can reach the soil surface,
which may cause excessive evaporation of soil moisture. Closer spacing
hampers intercultural operations and as such more competition arises among
the plant for nutrients, air and light. As results, plant becomes taller but weaker
& thinner and consequently reduces yield of maize. Adjustment of proper plant
spacing in the maize field is important to ensure maximum utilization of solar

energy by the crop and reduce evaporation of soil moisture (FAO, 2012).

Wider row spacing causes low density of population promotes dense vegetative
growth, increased weed density due to more feeding area available and remain
nutrient and moisture unutilized thereby decrease in total yield. However,
under high population density, cumulative yield is higher per production area,
but drops yield per plant. The appropriate row spacing outcome optimum plant
population per area for optimum vyield. So, optimum population should be
maintained to exploit maximum natural resources, such as nutrients, sunlight,
and soil moisture, to ensure satisfactory growth and yield. Narrow row spacing
and higher plant density results to delay initiation of intra- specific competition

(Duncan, 1975) resulting effect is vigourous early crop (Bullock et al. 1988).



Thus the optimum plant spacing has to be ensured with a view to maximizing
yield of maize. With the above view, this experiment was designed to evaluate
growth, phenology and yield attributes of maize under different planting

configurations with the following objectives:

1. To examine the effects of varying planting configurations on the
growth, phenology and vyield of the white maize genotype
SAUWMOPMDT273.

2. To find out the optimum planting configuration for achieving the
highest seed yield of the white maize genotype SAUWMOPMDT273.
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CHAPTER 11
REVIEW OF LITERATURE

Maize (Zea mays L.) ranks the largest cereal crops after rice and wheat on the
basis of acreage covered by it. Its grain is a rich source of many important
nutrients and used for multipurpose needed. But yield of maize crop is
alarmingly affected due to lack of proper cropping technique. Optimum plant
population per unit area is a key to enhance and sustain crop productivity.
Therefore, the available findings of the effect of planting configuration of

maize as sole crop have been briefly reviewed below:

Koirala et al. (2020) carried out a field experiment to study the effect of
different row spacings on different maize varieties at Deupur, Lamahi
municipality. Four levels of spacings (boardcasting and three row spacings of
45, 60 and 75 cm) and two maize varieties (Rampur Composite and Arun-2)
were evaluated using randomized complete block design with three
replications. The highest grain yield was found in Rampur Composite and
Arun-2 while they were planted with row spacing of 60 cm with plant to plant
spacing of 25 cm. The highest grain yield, cob length, cob circumference,
number of rows per cob, thousand grain weight were reported when maize was
planted in the row spacing 60x25cm. Among the maize varieties, Rampur
Composite produced the highest grain yield, cob length, cob circumference,
number of rows per cob as compared to Arun-2. This study suggested that
maize production can be maximized by cultivating maize varieties with row

spacing of 60 cm with plant to plant spacing of 25 cm.

Fromme et al. (2019) conducted a field studies were conducted (a) to determine
the effects of plant density levels on plant height, ear height, stalk diameter,
lodging, corn grain yield, test weight, and photosynthetically active radiation
with modern corn hybrids in central Louisiana and (b) to test the hypothesis
that the response of grain yield to plant population density would depend on the

reproductive plasticity (flex, semiflex, or fixed ear) of the hybrids evaluated.
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Rainfall was above average while air temperatures were below average during
the growing season in both years. Higher plant height was achieved with lower
populations. Grain yield showed a hybrid response in one of two years (fixed
ear greater than semiflex ear) while yields increased as plant populations
increased. Test weights were less with the fixed ear hybrid and the effect of
plant populations was inconsistent with increased populations resulting in
greater test weight in one of two years. Lodging increased as plant populations
increased with the fixed ear hybrid resulting in greater lodging in one of two
years. /ere was a hybrid by plant population interaction for ear height and seed
weight. /e effect of plant populations is an important factor for corn vyield;
however, yield gains associated with higher plant populations may be
dependent on the genetic predisposition of corn hybrids (regardless of the
reproductive plasticity) to tolerate various environmental conditions and

stresses associated with higher populations.

Shrestha and Yadav (2018) conducted a study to assess the effects of nitrogen
fertilizer application and plant density on phenology (days to tasseling, silking
and maturity) and grain yield of maize (Variety.: Rampur Composite) at
Mangalpur VDC-3, Anandapur, Chitwan, Nepal during 2006-07 winter season.
The five levels of nitrogen as 0, 50, 100, 150 and 200 kg N/ha and three levels
of the plant population as 55555, 66666 and 83333 plants/ha were evaluated
using two factorial randomized complete block design with three replications.
The days of flowering (tasseling and silking) decreased with increasing
nitrogen level up to 200 kg N/ha and increased with increasing level of plant
population up to 83333 plants/ha). Physiological maturity and grain yield
increased with increasing level of nitrogen up to 200 kg N/ha and plant
population up to 83333 plants/ha. The highest grain yield (6925.79 kg/ha) was
obtained with 200 kg N/ha + 66666 plants/ha. This study suggested that maize
production can be maximized by cultivating maize with the use of 200 kg N/ha

and maintaining the plant density of 66666 plants/ha.



Zeleke et al. (2018) conducted a field experiment to determine N rate and
planting density on maize yield in South Achefer district during 2014 cropping
season at 3 locations. Three planting densities and four N levels were tested in
randomized complete block design in the factorial arrangement with three
replications. There were significant differences (P<0.05) among panting
densities. Plant height, ear height, and leaf area index were significantly
increased with increasing planting density from 44444 to 88888 plants ha™.
However, the cob diameters, cob length, numbers of kernels per cob were
decreased with increasing plating density. The grain yield was increased by
65.16% on 88888 plants ha™* with 161 kg N ha™ as compared to 44444 plants
ha® with 92 kg N ha® and it was the best economically (39746.9 birrrs)

profitable treatment combination.

Jiang et al. (2013) conducted a study with summer maize (Zea mays L) cultivar
Denghai 661 and planted in rectangular tanks (0.54 m x 0.27 m x 1.00 m) under
27 cm (normal) and 6 cm (narrow) plant spacing and treated with zero and 7.5
g nitrogen (N) per plant. Compared to normal plant spacing, narrow plant
spacing generated less root biomass in the 0-20 cm zone under both N rates,
slight reductions of dry root weight in the 20-40 cm and 40-70 cm zones at the
mid-grain filling stage, and slight variation of dry root weights in the 70-100
cm zone during the whole growth period. Narrow plant spacing decreased root
reductive activity in all root zones, especially at the grain-filling stage. Grain
yield and above-ground biomass were 5.0% and 8.4% lower in the narrow plant
spacing than with normal plant spacing, although narrow plant spacing
significantly increased N harvest index and N use efficiency in both grain yield
and biomass, and higher N translocation rates from vegetative organs. These
results indicate that the reductive activity of maize roots in all soil layers and
dry weights of shallow roots were significantly decreased under narrow plant
spacing conditions, resulting in lower root biomass and yield reduction at
maturity. Therefore, a moderately dense sowing is a basis for high yield in

summer maize.



Ibeawuchi and Matthews-Njoku (2008) conducted field experiments to
determine the influence of plant spacing on the yield and dry matter
accumulation of local and improved maize varieties. The experiments were laid
out as a split plot in a randomized complete block design (RCBD) with four
replications consisting sixteen (16) treatments per replicate. The results
obtained showed that maize growth and yield was significantly (P = 0.05)
affected by the different plant spacing used. The highest dry maize grain yield
was obtained in the hybrid varieties using plant spacing of 25 x 75cm while the
lowest yield was obtained in the local maize type with plant spacing of 100 x
100cm. The trend observed in the other plant attributes measured such as the
Mean Leaf Area (MLA)(cm? ), the plant height and the Dry Matter
Accumulation (DMA) showed that the hybrid maize varieties performed
significantly better than the local ones and had higher nutrient efficiency and
conversion rate than the local cultivars although the yield was predicated on
plant population. Based on the research findings, growing maize sole using
plant spacing of 25 x 75cm remains the best recommendation for optimum
maize grain yield in the field and an improvement of the local maize cultivars

genetically for sustainability and food security purposes.

Enujeke (2013) carried out a study to evaluate the effects of variety and
spacing on growth characters of hybrid maize. It was a factorial experiment
carried out in a Randomized Complete Block Design (RCBD) with three
replicates. Three hybrid maize varieties were evaluated under three different
plant spacing for such growth characters as plant height, number of leaves, leaf
area and stem girth. The results obtained during the 8™ week after sowing
indicated that hybrid variety 9022-13 which had mean plant height of 170.0cm
number of leaves of 13.2, leaf area of 673.2cm? and stem girth of 99.4mm was
superior to other varieties investigated. With respect to spacing, plants sown on
75 cm x 15 cm had higher mean height and number of leaves of 176.7 cm and
13.8, respectively while plants sown on spacing of 75 cm x 35 cm had higher

mean leaf area of 713.7 cm? and stem girth of 99.4mm, respectively. Results of
8



interaction showed that variety and spacing were significantly (P<0.05)
different in 2008 and 2009. Based on the findings of this study, it is
recommended that (i) hybrid variety 9022-13 be grown in the study area of
enhanced growth characters which interplay to improve grain yield of maize
(i) spacing of 75 cm x 35 cm be used to enhance increased stem girth and leaf

area whose photosynthetic activities could positively influence maize yield.

Farnham (2001) conducted studies at six locations to determine: (i) if there is a
different optimum plant density or (ii) if hybrids of varying relative maturity
respond differently for corn grown in narrow row spacings (38 cm) compared
with conventional row widths (76 cm) in maize. Averaged across years,
locations, and plant densities, corn grown in 76-cm row spacings produced
higher vyields than that grown in 38-cm rows (10.5 vs. 10.3 Mg ha’,
respectively). Harvest moisture content of corn grown in 38-cm row spacings
was significantly less than that of corn grown in 76-cm row spacings (160 vs.
161 g kg, respectively). Averaged across years and locations, there was no
statistically significant (P<0.05) yield difference between the two row spacings
for four of the six hybrids tested. Hybrid MAX23 yielded significantly more
grain in 76cm row spacings (9.4 vs. 8.9 Mg ha™') while ‘MAX454’ yielded
more grain in 38-cm row spacings (10.0 vs. 9.8 Mg ha'). It is thus concluded
that optimum plant densities for narrow-row corn production are similar to
those required to produce maximum vyields for conventional wide-row corn
production. In addition, a strong hybrid X row spacing interaction among the
six hybrids tested here suggests that certain hybrids may perform better at

prescribed row spacings.

Fanadzo et al. (2010) conducted a study to determine the effects of inter-row
spacing (45 and 90 cm) and plant population (40000 and 60000 plants ha™) on
weed biomass and the yield of both green and grain materials of maize plants.
The experiment was set up as 2 factorial in a randomised complete block

design with three replications. Plant population had no significant effects and



interaction among factors was not significant on weed biomass. Narrow rows
of 45 cm reduced weed biomass by 58%. Growing maize at 40000 plants ha™
resulted in similar green cob weight regardless of inter-row spacing. Cob length
decreased with increase in plant population and with wider rows. Similar grain
yield was obtained regardless of inter-row spacing when maize was grown at
40000 plants ha™, but at 60000 plants ha™, 45 cm rows resulted in 11% higher
grain yield than 90 cm rows. Increasing plant population from 40000 to 60000
plants ha™ resulted in a 30% grain yield increase. The study demonstrated that
growers could obtain higher green and/or grain yield by increasing plant
population from the current practice of 40000 to 60000 plants ha™ and through

use of narrow rows.

Stephanus et al. (2018) reviewed that maize (Zea mays L.) productivity has
increased globally as a result of improved genetics and agronomic practices.
Plant population and row spacing are two key agronomic factors known to have
a strong influence on maize grain yield. A systematic review was conducted by
Stephanus et al. (2018) to investigate the effects of plant population on maize
grain yield, differentiating between rainfall regions, N input, and soil tillage
system (conventional tillage [CT] and no-tillage [NT]). Data were extracted
from 64 peer-reviewed articles reporting on rainfed field trials, representing 13
countries and 127 trial locations. In arid environments, maize grain yield was
low (mean maize grain yield = 2448 kg ha ) across all plant populations with
no clear response to plant population. Variation in maize grain yield was high
in semiarid environments where the polynomial regression (p < 0.001, n = 951)
had a maximum point at 140,000 plants ha—1, which reflected a maize grain
yield of 9000 kg ha*. In subhumid environments, maize grain yield had a
positive response to plant population (p < 0.001). Maize grain yield increased
for both CT and NT systems as plant population increased. In high-N-input (r2
= 0.19, p < 0.001, n = 2 018) production systems, the response of plant
population to applied N was weaker than in medium-N-input (r2 = 0.49, p <

0.001, n = 680) systems. There exists a need for more metadata to be analyzed
10



to provide improved recommendations for optimizing plant populations across
different climatic conditions and rainfed maize production systems. Overall,
the importance of optimizing plant population to local environmental

conditions and farming systems is illustrated.

Hasan et al. (2018) conducted an experiment to investigate the effect of variety
and plant spacing on yield attributes and yield of maize. The experiment
comprised of five varieties viz., Khoi bhutta, BARI hybrid maize 7, BARI
hybrid maize 9, C-1921, P-3396 and five plants spacing viz., 75 cm x 20 cm,
75 cm x 25 cm, 75 cm x 30 cm, 75 cm x 35 cm and 75 cm x 40 cm. The
experiment was laid out in a randomized complete block design with three
replications. Results revealed that variety and plant spacing had significant
effect on the studied crop characters and yield. The highest plant height,
highest number of leaves plant™, longest cob, maximum diameter of cob,
highest number of kernel cob™, the highest 1000-grain weight, maximum grain
yield and stover yield were observed in BARI hybrid maize 7. On the other
hand, the shortest plant, lowest number of cob, diameter of cob, lowest number
of grains cob™, 1000-grain weight, grain yield and stover yield were observed
in Khoi bhutta. The longest plant, highest cob, maximum diameter of cob,
highest number of kernel cob™ the highest 1000- grain weight, maximum grain
yield and stover yield was observed in the spacing of 75 cm x 25 cm. In
contrast, the spacing of 75 cm x 30 cm produced the lowest values of the above
mentioned plant parameters and also showed the lowest grain yield. In regard
to interaction effect of variety and spacing, the highest plant height (232.67
cm), maximum number of cob plant-1 (1.73), maximum diameter of cob (4.60
cm), highest number of kernel cob-1 (34), maximum stover yield (12.38 t ha-1
) were observed at the spacing of 75 cm x 25 cm with BARI hybrid maize 7
and resulting in the highest grain yield (9.04 t ha™). The lowest values of the
above parameters were recorded in the narrowest plant spacing of 75 cm x 35

cm with Khoi bhutta. Based on the experimental results, it may be concluded
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that maize (cv. BARI hybrid maize 7) can be cultivated with a spacing of 75

cm x 25 cm for appreciable grain yield.

Rahman et al. (2016) conducted an experiment to investigate the effect of
planting spacing and nitrogen levels on yield attributes and yield of maize cv.
Khaibhutta. The experiment comprised three nitrogen levels viz. 50, 100 and
150 kg N ha-1 and five plant spacings viz. 75 cm x 25 ¢cm, 75 cm % 20 cm, 50
cm x 25 c¢cm, 50 cm x 20 cm and 100 cm x 20 cm. The experiment was laid out
in a randomized complete block design with three replications. Results
revealed that nitrogen levels and plant spacing had significant effect on yield
attributes and yield of Khaibhutta. The highest number of cobs plant®, grains
row™, grain yield and stover yield were recorded with 150 kg N ha™* followed
by 100 kg N ha™ and the lowest values were observed in 50 kg N ha™. The
highest number of cobs plant™, grain rows cob™, grains row™, grains cob™,
1000-grain weight, grain yield and harvest index were recorded at 75 cm x 25
cm spacing. In contrast, the closest spacing of 50 cm x 20 cm produced the
lowest values of grain rows cob™, grains row™, grains cob™, 1000-grain weight
and grain yield. In case of interaction, the highest grain yield and harvest index
were obtained at 75 cm x 25 cm spacing fertilized with 150 kg N ha™. The
lowest values of the above parameters were recorded in the closest spacing 50
cm x 20 cm with 50 kg N ha™. From this study it may be concluded that maize
(cv. Khaibhutta) can be cultivated at the spacing of 75 cm x 25 cm with 150 kg
N ha™ for appreciable grain yield.

Muranyi (2015) investigated the development of yield amounts of eight
different genotypes in a small-plot field experiment with four replications on a
calcareous chernozem soil type at the Latokép Research Site of the University
of Debrecen in the crop years 2013 and 2014. Row distances of 45 and 76 cm,
just as plant densities of 50 000, 70 000 and 90 000 plants per ha were set.
Significant differences were found between the yield amounts of the studied

hybrids in both studied crop years, while the effect of plant density on yield
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amount showed different results. In the crop year of 2013 the hybrids resulted
high yields in the treatment with a row distance of 45 cm and plant density of
90 000 plants per ha, however, in 2014 significant yield decrease was found in
comparison with the previous year, that can be attributed to the weather
conditions in the months April-May and June. Optimal plant densities of
hybrids, just as the corresponding expectable yield amounts were determined
with quadratic equations. Optimal plant densities of the hybrids were different
in the two studied crop years: in 2013, regarding the treatments set with the
row distance of 45 cm, increasing plant densities resulted in higher yields,
while in 2014, the yield showed decreasing tendency parallel to the increasing
plant densities, that is confirmed by the fact that plant densities of 50 000 and
65 000 plants ha-1 proved to be more favourable. Regarding the treatments
with a row distance of 76 cm, hybrids obtained their yield maximums by 80
327 plants ha™ in 2013, while in the vegetation of 2014, by higher plant density
(85 845 plants ha™).

Golla and Chalchisa (2019) conducted a field experiment to determine the
response of maize phenology and grain yield for various nitrogen fertilizer
rates and plan spacing. The experiment was arranged in a Randomized
Complete Block Design in factorial combination with three replications. Three
plant spacing i.e. 20cm, 30cm and 40cm, with one row spacing of 75cm and six
nitrogen rates i.e. Okg ha™*, 23kg ha™, 46kg ha™, 69kg ha™, 92kg ha™ and 115kg
ha™ were assigned to the experimental plot by factorial combinations. The
results showed that reduction in plant spacing and nitrogen starvation resulted
delaying to attain 50% tasseling and silking while it speeding up maturity
period. Maximum grain yield (10,207.8 kilo gram per hectare) obtained under
the narrowest plant spacing (20 centimeters) with application of the highest rate
of nitrogen (115 kilo gram nitrogen per hectare). This yield result surpassed by
8.9% compared to the standard check. The experiment indicated an increasing

trend of grain yield with increasing N rate and decreasing plant spacing, so
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further increasing of N rates and reducing plant spacing might further increased

the grain yield.

Carlos (1990) reported that ‘super sweet” corn can be grown for young cobs at
a population density of 60, 000 plants ha™, the population, however, can be

increased up to 1, 80, 000 plants ha™.

Thakur et al. (1995) evaluated the performance of maize cultivar early
composite for baby corn production under different spacing regimes viz., 40
cm and 60 cm of inter-row spacing and 10 cm and 20 cm of intra-row spacing.
They found 40 cm x 20 cm and 40 cm x 10 cm spacings as optimum for baby
corn and baby corn + green fodder productions, respectively. Significantly
higher yield of baby corn (1737 kg ha™) was recorded by planting the crop at
40 x 20 cm spacings than the other spacing of 60 x10 cm (1561 kg ha™), 40
x10 cm (1588 kg ha™) and 60 x 20 cm (1555 kg ha™).

Experiments on three plant populations, at densities of 1, 06, 666, 1, 60, 000
and 2, 13,333 plants ha™ resulting from the row spacing of 75 cm and 25 cm
between hills with 2, 3 and 4 plants hill™*, respectively showed that there was
significant difference in husked and unhusked young cob weights and husk

weights at different densities (Soonsuwon et al., 1996).

Thakur et al. (1997) conducted a field experiment on corn and indicated that
the wider spacings of 60 cm x 20 cm increased significantly all the yield
attributing character viz. cob per plant, cob number per unit area, cob weight
with and without husk of corn as compared to other spacing of 40 cm x 20 cm,
60 cm x 10 cm and 40 cm x 10 cm. But the spacings of 40 x 20 cm recorded
significantly more corn yield of 17.37 q ha™* as compared to 40 x 10 cm (15.88
q ha™') and 60 x 20 cm (13.55 q ha™) spacing.

Thakur et al. (1998) reported that cob yield with husk and maize yield was
significantly higher under plant spacing of 40 cm x 20 cm compared to 60 cm

x 20 cm and 60 cm x 10 cm, whereas green fodder yield was significantly
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higher under spacing 40 cm x 10 cm compared to other plant spacings.

Sahoo and Panda (1999) reported that plant spacing of 40 cm x 20 cm, being at
par with 40 cm x 15 cm recorded significantly higher maize yield in wet season
compared to 40 cm x 25 cm spacing, whereas green fodder yield during winter
season was significantly higher under 40 cm x 15 cm spacing compared to

other spacings.

Sukanya et al. (1999) found that the green fodder yield of maize increased

significantly with reduction in plant spacing compared to other spacings.

Thakur and Sharma (2000) conducted a field experiment on maize and showed
significantly higher length of cob with husk and cobs per plant under wider
spacings of 60 cm x 30 cm and 40 cm x 40 cm as compared to other closer

spacing.

Raja (2001) conducted a field experiment and reported that green ear weigh t
ha™ and green kernel weigh t ha™ of super sweet corn was significantly higher
at the population density of 88,888 pants/ha (108.05 g ha™ and 83.15 g ha™)
than the other plant population to s viz. 66,666 and 53,333 plants/ha.

Pandey et al. (2002) conducted a field experiment and reported that the lower
plant density (1,11,000 plants ha™) of maize recorded significantly higher
weight of green cob and maize/plant than 1,33,000 and 1660 plants per ha. It
was also reported that the maize yield and fodder yield obtained respectively at
plant density of 1660 plants ha™. (1,148 kg ha™ and 24.5 t ha™') and 1,33,000
plants ha' (1,0536 kg ha™ and 23.4 t ha) were on par and significantly
superior to that of 1,11,000 plants ha™ (900 kg ha™ and 20.3 t ha™).

Ramchandrappa et al. (2004) carried a field study and observed that the length
and girth of corn was adversely affected with the increase in plant densities and
the differences were not significant. The wider spacings of 45 x 30 cm

recorded higher number of baby ears per plant, husked corn length, girth and
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weight. Wider spacings of 45 cm x 30 cm also recorded significantly higher

corn yield than other spacings (45 cm x 20 cm and 30 cm x 30 cm).

Sahoo and Mahapatra (2004) conducted a field trial on sweet corn and reported
that higher plant population (83,333 plants per ha) with spacings of 60 cm x 20
cm produced maximum number of ears. But green cob weight and length of
dehusked cob were maximum under lower plant population (55,555 plants per
ha) which was at par with 66,666 plant population per ha. It was also reported,
significantly higher green cob yield and fresh grain yield when sweet corn was
sown with a spacings of 60 cm x 25 cm than that of 60 cm x 20 cm and 60 cm

x 30 cm spacings.

Ochapong (2005) reported no significant difference in maize yield among plant
densities. The results suggested that planting of 2 plants hill* at the
recommended plant density especially when field practices and cost of seed
were also taken into consideration and application of nitrogen 40 kg ra™

yielded highest maize production.

Kar et al. (2006) conducted a field experiment and reported that the spacings
of 60 x 20 cm significantly increased the number of prime cobs, green cob
yield, highest net return and benefit : cost ratio over the 45 x 30, 45 x 20 and
60 x 30 cm spacing.

Zarapkar (2006) observed from a field study that the yield attributing
characters of cob such as length of cob, number of cobs per plant, cob weight
with husk and cob weight without husk were significantly higher under wider
spacings of 60 cm x 20 cm as compared to closer spacings of 30 cm x 20 cm. It
was also found that baby corn yield was significantly higher under the closer
spacings of 45 cmxx 20 cm than remaining spacing viz. 30 cm x 20 cm and 60
cm x 20 cm. However, green fodder yield and total biomass yield per hectare

were significantly higher under spacings of 30 cm x 20 cm than other spacing.

Prodhan et al. (2007) reported that the plant density of 1, 33,000 plants ha™
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gave significantly higher husked, dehusked yield and standard yield of baby
corn compared to plant densities of 66, 000 and 2,08,000 plant ha™ whereas
barrenness per cent was significantly higher in plant density of 66,000 plants
ha® and fodder yield was significantly higher under density 1, 33, 000
compared to 2, 08, 000 plants ha™.

Kunjir (2007) conducted a field experiment on sweet corn and observed that
length of cob, rows per cob, girth of cob, weight of cob, weight of grains per
cob, number of grain rows per cob, weight of grains per cob and 1000 grains
weight increased significantly with wider spacing (75 cm x 20 cm) as
compared to narrower spacing (45 cm x 20 cm and 60 cm x 20 cm). The
experiment also showed that the close spacings of 45 cm x 20 cm reported
significantly higher cob yield (114.99 q per ha), stover yield (73.79 q ha™) and
total biomass yield (188.78 q ha™*) than the remaining broader spacing (60 x 20

cm and 75 x 20 cm).

The results of a study on light interception and productivity of baby corn as
influenced by crop geometry, intercropping and integrated nutrient
management practices revealed that barring at 25 DAS, plant spacing of 60 x
19 cm registered higher green cob yield and baby corn equivalent yield

compared to 45 x 25 cm spacing (Thavaprakaash and Velayudham, 2008).

Long et al. (2009) carried out the study on effects of plant density on hybrid
maize production. Four plant densities (two plants/hill): D, (114,000 plants/ha),
D, (133,000 plantsha™), D5 (143,000 plantsha™) and D, (167,000 plantsha™)
and 3 maize varieties: RL1, RL4 and LVN23 (check) were assigned. At plant
density D, (167000 plantsha™), total yield, green fodder yield and marketable
yield of three hybrids were higher than other dens