
 

 

 

INTRODUCTION 

 

In Pakistan after wheat and rice, maize is 3rd vital cereal crop. 

Globally maize is a staple food of many countries, in Pakistan 

maize is cultivated on 1,117 thousand hectares having 4,527 

thousand tonnes production (GOP, 2014). At reproductive 

stage a high day temperature (36°C) affects pollination and 

grain formation of spring planted maize which results in 

reduced grain yield (Wahid et al., 2007).  

Different hybrids perform differently under various 

environmental conditions and agro-management practices. So 

hybrid selection is a critical management decision for corn 

growers. Selection of appropriate corn hybrid with high 

yielding potential can improve the probability of better grain 

yield at harvest (Thomison, 2008) although intensive 

management reduces plant stress allowing hybrids to yield 

closer to their genetic potential (Rouse, 2007). Higher grain 

yield is produced by newer maize hybrids as compared to old 

ones mainly because they can remain photosynthetically 

active longer than older hybrids especially during the grain-

filling period. The refuse in photosynthetic activity of older 

hybrids during senescence is usually accredited to the 

deprivation of both structural and functional workings of 

chloroplasts (Ding et al., 2005). 

 Plant spacing refers an important agronomic attribute as it 

plays an important role for the exploitation of the photosphere 

and rhizosphere by the plants. Maintaining the proper plant 

population is key factor for achieving the potential yield 

particulary in case of maize because it can’t produce tillers 

(Savage et al., 2004). An appropriate plant population may 

help more efficient utilization of all the renewable and 

nonrenewable resources for obtaining higher crop yields. 

Ogunlela et al. (2005) studied as increasing plant population 

delays maturity and decreases grains per cob, shelling 

percentage and 1000-grain weight. Planting geometry affects 

germination, growth and development of roots and water 

requirements of the crops. If the plants are arranged in an 

appropriate pattern then inputs such as water and nutrients are 

economically utilized (Ali et al., 1998). 

 Increasing plant density per unit area positively influenced 

the grain yield but up to a certain limit, beyond which decline 

in mean yield per plant take place (Andrade et al., 1999). 

Increased plant population become the cause of lodging and 

creates great competition among the plants for sunlight, 

nutrients, water for proper growth (Sangoi, 2000). Plant 

density greatly affects the maize growth and development 

because it has competitive effect at vegetative and 

reproductive stages. Maize hybrids respond differently to 

different plant densities (Luque, 2006). 

Keeping in view the above facts, a study was conducted to 

investigate the performance of several maize hybrids under 

varying plant spacing.  
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Planned field study was performed to investigate the effect of various intra-row plant spacings on the yield of different maize 

hybrids at the Agronomic Research Area, University of Agriculture, Faisalabad. Experiment was designed in Randomized 

Complete Block Design (RCBD) with factorial arrangements having 3 replications with net plot size of 5 m × 3 m. Study 

comprised of two factors, three maize hybrids i.e. NT-6621, DEKALB-919, HYCORN 11 PLUS and three plant spacings i.e. 

6 inches, 9 inches and 12 inches, respectively. The data related to crop yield was recorded using standard procedures. Among 

maize hybrids greater plant height (216.88 cm), cob length (19.02 cm), rows per cob (14.67), grains per cob (488), grain yield 

(7.38 t ha-1), biological yield (17.76 t ha-1) was recorded for NT – 6621 hybrid while lower for HYCORN 11 PLUS. Moreover, 

data showed that intra-row spacing had statistically significant effect on yield and yield components of Maize. On the other 

hand, more plant height (218.88 cm) and biological yield (17.70 t ha-1) were recorded when different hybrids were sown at 6 

inches and greater cob length (19.86 cm), rows per cob (14.31), grains per cob (501) and 1000-grain weight (339 g) were 

recorded where 12 inches plant spacing was kept, while plant spacing at 9 inches gave maximum grain yield (7.24 t ha -1) 

compared to other plant spacings. 
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MATERIALS AND METHODS 

 

A study was performed during 2014-15 at Student Research 

Farm, University of Agriculture, Faisalabad, situated at 31° N 

latitude, 73° E longitude and 184 m elevation. Experiment 

was laid out in Randomized Complete Block Design (RCBD) 

having factorial arrangement with a net plot size of 5 m x 3 

m. It was two factor study i.e. three maize hybrids (NT- 6621, 

DEKALB - 919 and HYCORN 11 PLUS) and three plant 

spacings/populations viz. S1 = 6 inches (86000 plants/ha), S2 

= 9 inches (55733 plants/ha), S3 = 12 inches (41780 

plants/ha). Experiment wa sown on 2nd week of August, 

2014, row to row distance of 75cm was maintained using a 

seed rate of 25 kg ha-1. Seven irrigations and NPK fertilizers 

@ 272-114-124 kg ha-1 was applied. Constant plant 

population was maintained by thinning. To check the weed 

growth, two hand weeding were carried out at 30 and 45 DAS 

to keep the plots free from weeds and to provide better 

aeration. Pesticide spray was done according to the 

requirement of crop. Data was examined statistically using 

Fisher’s analysis of variance and least significant difference 

test at 5% probability level was used to relate the treatments 

means (Steel et al., 1997). 

 

RESULTS AND DISCUSSION 

 

Plant height (cm): Different intra-row plant spacings had 

significant effect on various maize hybrids. However, the 

combo of intra - row plant spacing and maize hybrids revealed 

statistically non-significant effect on plant height (Table 1). 

Maximum plant height (218.88 cm) was noted when different 

maize hybrids were sown at the S1 (6 inches). While minimum 

plant height (202.17 cm) was noted when different maize 

hybrids were sown at the S3 (12 inches) intra- row plant 

spacing. For maize hybrids maximum plant height (216.88 

cm) was noted in the H1: NT – 6621. While minimum plant 

height (204.56 cm) was noted in the H3: HYCORN 11 PLUS 

(Table 1). Plant height increased as the plant density 

increased. This might be atributed to significant effect of row 

spacing on plant height. 

These findings are in accordance with the work of Park et al. 

(2003), who revealed that plant density positively affect the 

plant height. 

Cob length (cm): Data regarding cob length are presented in 

Table 2. The statistical analysis revealed that different intra - 

row plant spacing significantly affected the cob length of 

maize hybrids. However, both maize hybrids and the 

interactive effect of intra- row plant spacing showed 

statistically significant results for cob length As interactive 

effect is concerned maximum cob length (21.40 cm) was 

observed when H1: NT – 6621 was sown at S3 (12 inches) 

while minimum cob length (15.50 cm) was observed H2: 

DEKALB – 919 when sown at S1 (6 inches) (Table 2).  

The significant effect of intra-row spacing on cob length 

might be attributed to intense competition for nutrients, water 

and light. All these growth factors depend upon spacing 

between plant rows. These findings are in accordance with 

(Sangoi, 2001) who found high plant population increases 

competition among plants for nutrients sun light and moisture, 

which may be unfavorable to final grain yield as promotes 

apical dominance and eventually decreases the cobs produced 

per plant and number of grain per cob. 

Number of rows per cob: Main effect of intra- row plant 

spacing and maize hybrids has significant affect on the rows 

per cob. However, the interactive effect of intra- row plant 

spacing and maize hybrids showed statistically non 

significant results for number of rows per cob (Table 3). 

Maximum number of rows per cob (14.31) was noted when 

different maize hybrids were sown at the S3 (12 inches). While 

minimum number of rows per cob (13.40) was noted when 

Table 1. Effect of plant spacing on plant height (cm) of different maize hybrids. 

Maize hybrids 
Intra-row plant spacing 

S1 (6 inches) S2 (9 inches) S3 (12 inches) Mean 

H1: NT – 6621 226.93 215.20 208.50 216.88 A 

H2: DEKALB – 919 218.87 209.53 202.50 210.30 AB 

H3: HYCORN 11 PLUS 210.83 207.33 195.50 204.56 B 

Mean 218.88 A 210.69 AB 202.17 B  

LSD value at 5% level for Hybrids = 8.54; Spacing = 8.54 

 

Table 2. Effect of plant spacing on cob length (cm) of different maize hybrids. 

Maize hybrids 
Intra-row plant spacing 

S1 (6 inches) S2 (9 inches) S3 (12 inches) Mean 

H1: NT – 6621 16.67 de 19.00 bc 21.40 a 19.02  

H2: DEKALB – 919 15.50 e 17.66 cd 20.18 ab 17.78  

H3: HYCORN 11 PLUS 18.00 cd 15.60 e 18.00 cd 17.20  

Mean 16.72  17.42  19.86   

LSD value at 5% level for Hybrids = 0.82; Spacing = 0.83; Interaction = 1.43 
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different maize hybrids were sown at the S1 (6 inches) intra- 

row plant spacing that was statistically at par with S2 (9 

inches). For maize hybrids maximum number of rows per cob 

(14.67) was noted in the H1: NT – 6621. While minimum 

number of rows per cob (13.22) was noted in the H3: 

HYCORN 11 PLUS (Table 3). These results are highly 

related with the findings of Sangoi (2001) who revealed that 

at low plant population, many maize varieties produce only 

one ear per plant. Whereas, high plant population increases 

competition among plants for nutrients sun light and moisture, 

which may be unfavorable to final grain yield as it induces 

barrenness, promotes apical dominance and eventually 

decreases the cobs per plant and number of grain per cob. 

Number of grains per cob: The intra- row plant spacing and 

maize hybrids showed statistically significant results for cob 

length (Table 4). Maximum number of grains per cob 

(501.22) was noted when different maize hybrids were sown 

at the S3 (12 inches). While minimum number of grains per 

cob (417.33) was noted when different maize hybrids were 

sown at the S1 (6 inches) intra- row plant spacing that was 

statistically at par with S2 (9 inches). For maize hybrids 

maximum number of grains per cob (487.78) was noted in the 

H1: NT – 6621. While minimum grains per cob (392.00) was 

noted in the H3: HYCORN 11 PLUS (Table 4). These results 

are in accordance with the work of Reddy and Reddi (2004) 

who stated that higher plant densities increases interplant 

struggle for water, nutrients and sun light mainly at the time 

of bracketing silking and ultimately decreases the cobs 

produced per plant and grains per cob. 

1000 grains weight (g): The interactive effect of intra- row 

plant spacing and maize hybrids showed statistically non 

significant results for 1000 grains weight (Table 5). 

Maximum 1000 grains weight (339 g) was noted when 

different maize hybrids were sown at the S3 (12 inches). While 

minimum 1000 grains weight (315.44 g) was noted when 

different maize hybrids were sown at the S1 (6 inches) intra- 

row plant spacing it is also statistically at par with S2 (9 

inches). For maize hybrids maximum 1000 grains weight 

(336.33 g) was noted in the H1: NT – 6621. While minimum 

1000 grains weight (318.00 g) was noted in the H3: HYCORN 

11 PLUS (Table 5).  

The significant variation in maize hybrids with respect to 

1000 grain weight is due to the reason that genetic makeup 

along with different management practices has pronounced 

effect on 1000 grain weight. These findings are highly 

consistence with the work of Sharifi et al., (2009); Maoveni 

et al. (2011); Zamir et al. (2011) and Ogunlela et al., (2005) 

who exposed that 1000-grain weight reduced with improved 

plant density.  

Grain yield (t ha-1): The combo of intra- row plant spacing 

and maize hybrids showed statistically significant results for 

grain yield (t ha-1) (Table 6). Further analysis by Least 

Table 3. Effect of plant spacing on number of row per cob of different maize hybrids.  

Maize hybrids Intra-row plant spacing 

 S1 (6 inches) S2 (9 inches) S3 (12 inches) Mean 

H1: NT - 6621 14.07 14.80 15.13 14.67 A 

H2: DEKALB – 919 13.66 13.60 13.80 13.68 B 

H3: HYCORN 11 PLUS 12.46 13.50 14.00 13.32 B 

Mean 13.40 B 13.96 AB  14.31 A  

LSD value at 5% level for Hybrids = 0.80; Spacing = 0.81 

 

Table 4. Effect of plant spacing on number of grains per ear of different maize hybrids. 

Maize hybrids 
Intra-row plant spacing 

S1 (6 inches) S2 (9 inches) S3 (12 inches) Mean 

H1: NT – 6621 409.67 497.33 556.33 487.78 A 

H2: DEKALB – 919 475.67 473.00 514.33 487.66 A 

H3: HYCORN 11 PLUS 366.67 376.33 433.00 392.00 B 

Mean 417.33 B 448.89 B 501.22 A  

LSD value at 5% level for Hybrids = 51.64; Spacing = 45.64 

 

Table 5. Effect of plant spacing on 1000-grain weight (g) of different maize hybrids. 

Maize hybrids Intra-row plant spacing 

 S1 (6 inches) S2 (9 inches) S3 (12 inches) Mean 

H1: NT – 6621 315.67 338.33 355.00 336.33 A 

H2: DEKALB – 919 320.00 325.33 337.67 327.56 AB 

H3: HYCORN 11 PLUS 310.67 319.00 324.33 318.00 B 

Mean 315.44 B 327.44 AB 339.00 A  

LSD value at 5% level for Hybrids = 14.03; Spacing = 13.03 
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Significant Difference (LSD) test for interactive effect has 

confirmed that maximum grain yield (7.38 t ha-1) was 

observed when H1: NT – 6621 was sown at S2 (9 inches) while 

minimum grain yield (5.56 t ha-1) was observed in H3: 

HYCORN 11 PLUS when sown at the S3 (12 inches) 

(Table 6). These results are in line with the findings of 

Farnham (2001) who stated that the grain yield of maize 

improved from 10.11 to 10.88 t ha-1 as plant densities got 

better. 

Biological yield (t ha-1): Data regarding biological yield of 

maize hybrids is presented in (Table 7). The interactive effect 

of intra- row plant spacing and maize hybrids showed 

statistically non-significant results for biological yield 

(Table 7). Maximum biological yield (17.70 t ha-1) was noted 

when different maize hybrids were sown at the S1 (6 inches). 

While minimum biological yield (14.18 t ha-1) was noted 

when different maize hybrids were sown at the S3 (12 inches) 

intra- row plant spacing. For maize hybrids maximum 

biological yield (17.76 t ha-1) was noted in the H1: NT – 6621. 

While minimum biological yield (15.15 t ha-1) was noted in 

the H3: HYCORN 11 PLUS (Table 7). These results are in 

line with the work of Sharifi et al. (2009) and Zamir et al. 

(2011) who stated that biological yield increased with 

increase in plant density. 

 

Conclusion: The results of study concluded that intra-row 

spacing significantly affected growth, yield and yield related 

components of maize hybrids. Highest grain yield was 

recorded when different maize hybrids were planted at intra-

row spacing of 9 inches. Among the tested maize hybrids H1: 

NT – 6621 performed better than other hybrids. It is 

recommended that maize hybrids should be rather cultivated 

at 9 inches plant spacing for maximum grain yield. 
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