
Vol.31 No. 08 (2024) JPTCP (3505-3517)  Page | 3505 

Journal of Population Therapeutics 

& Clinical Pharmacology 
 

RESEARCH ARTICLE 

DOI: 10.53555/v9f5xc91 

 

SOWING DATE AND NUTRIENT EFFECTS ON MAIZE 

GENOTYPES FOR ENHANCE YIELD 
 

Noor Zada1* and Zahid Hussain 

 
1*,2Department of Agriculture, Faculty of Sciences, Bacha Khan University, Charsadda, Pakistan 

 

*Corresponding author: Noor Zada 

*Email: noormkd8@gmail.com 

 

ABSTRACT 

In recent climate changes, the optimum sowing time for best maize (Zea mays L.) genotype with 

desired nutrients management is the best option to overcome production cost in the developing 

countries. This study was aimed to compare three sowing timings starting from very early i.e. Feb. 

20, with a 10 days difference i.e. Mar. 02 and Mar. 12 comparing three recommended maize hybrids 

(CS-200, Garanon and Pioneer 3025) under provided nutrient managements (sole bacterial coated 

urea (PGPB), sole bacterial coated DAP, 50% each bacterial coated urea and normal urea, and 50% 

each bacterial coated urea and DAP) to yields a uniform rates of 150 kg N ha-1 and 90 kg P ha-1. 

Experiment was conducted in a randomized complete block design replicated three times with split 

plot arrangement. Sowing timings and genotypes were in the main-plot as treatment and nutrients 

combinations in sub-plots. Early sowing i.e Feb. 20 resulted in with a higher dry matter partitioning 

for stem, leaves, and ears before tasseling of the plant growth and development in both years of the 

study (2018 and 2019). The same early sowing timing has also resulted in with dry matter partitioning 

within stem, leaves  and ears  at the crop physiological maturity for both years of the study and hence 

resulted in with better traits i.e. grain number row-1 and grain ear-1, unit grain weight (g) and hence 

the final grain yield. Higher dry matter accumulation and partitioning within stem, leaf, and ear at pre-

silking and post-silking favors the early sowing in the season and superiority of the maize genotypes 

Garanon with healthy traits. Moreover, sole bacterial coated DAP has also resulted in with higher dry 

matters and healthy traits and hence the grain yield. The study concludes that early sowing in February 

of the hybrid Garanon) if treated with sole bacterial coated DAP is the best option for maize growers 

in a climate similar to Charsadda Pakistan for maize production. 

 

Keywords: maize hybrids, sowing timings, nutrients management, yield traits and grain yield 

 

INTRODUCTION 

Genotype with environment has a close association to determine the crop yield. Changes in the 

climatic conditions demands optimum sowing time of a crop for best production. Proper nutrients and 

optimum sowing time ensures the highest return per unit area. Maize productivity mostly depends on 

appropriate sowing of a good variety and ensures soil with proper nutrient management for the soil 

health subject to irrigation water availability and/or sufficient moisture by natural rainfall 

(Ramankutty et al., 2002). Timely sowing of maize in season is important to harvest optimum yield. 

By onset of the spring followed by summer, the delay in sowing of a crop has significantly decreased 

yield due to limiting its reproductive growth i.e. anthesis in hot temperature and thereafter the grain 

development (Anapalli et al., 2005). Selection of appropriate sowing time for the best suitable variety 
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that was properly fertilized with recommended agro-management practices have guaranteed best net 

return (Qureshi et al., 2007). To achieve better yield with efficient resources management i.e. 

nutrients, water and sunlight ensures optimum productivity (Ogobomo and Remison, 2009). Under 

the existing climate change transition phase, selection of good hybrid is important for food security. 

Among the major yield limiting factors, best suitable hybrid with optimum sowing time are the 

prime’s ones to be taken in consideration. High yielding hybrid perform a key role to successful maize 

production (Inamullah et al., 2011a). Comparison of different maize hybrids for yield potential is 

necessary for Peshawar valley (Inamullah et al., 2011b).  

Our soil is mostly deficient with P and organic matter which are the major limiting factors of cereal 

crop production in Khyber Pakhtunkhwa. The application of phosphorous solubilizing bacteria (PSB) 

with sowing dates has shown an increase in the P availability and equally a positive effect on the crop 

productivity. However, there is a need for the research to investigate the interactive effects of sowing 

date with phosphorous solubilizing bacteria (PSB) for P in the Khyber Pakhtunkhwa.  

This study aims to address the sowing time response on maize genotypes with crop treated with 

different types of fertilizer on the plant growth, dry matter partitioning and healthy traits to evaluate 

the future of the maize crop for the growers to address their livelihood in changing climate of the 

region. The study, therefore, designed to evaluate three potential maize hybrids by sowing them from 

early spring with 10 days intervals in the season treated with simple urea and di ammonium phosphate 

as well as treated with bacterial coated urea and bacterial coated di ammonium phosphate.   

 

MATERIALS AND METHODS 

Field experiment was conducted for different sowing dates, nutrients management and maize 

genotypes. The study was conducted at the Research Farm, Bacha Khan University Charsadda during 

2018 and repeated in 2019 by using fresh hybrid. The experimental soil shows less than 1% organic 

matter and silt loam in the soil classification (Table 1). The rainfall data collected at the farm are 

shown in Fig. 1.  Treatments of the experiment was sowing timings (i.e. Feb. 20, Mar. 02 and 12), 

genotypes (CS-200, Garanon and Pioneer-3025) and nutrients management (i.e. Plant growth 

promoting  bacterial coated urea (PGPB) , bacterial coated DAP, 50% each bacterial coated urea + 

urea and 50% each bacterial coated urea + DAP). The N was adjusted with urea for a plot where N 

required. The total nutrients were ensured to yield 150 and 90 (kg ha-1) of N and P, respectively. 

Experiment was laid out in Randomized Complete Block with split plots in three replications. Sowing 

dates (SD) and genotypes (G) were in main plots and nutrients management in sub plots. Each plot 

has 5 rows, 70 cm a part. Nitrogen and P were adjusted from urea and SSP. The irrigation and other 

management practices were made when necessary. Seed drill was used for sowing. Thinning was done 

once when crop was at knee stage. 

The data was recorded on ear length (cm), grain number ear−1, the grain rows ear-1, 1000 grain weight 

(g), biological, grain yield and shelling percentage  

 

Statistical Analysis 

Field data were analyzed statistically as per procedure of RCBD split-plots and LSD (0.05) used for 

mean comparison (Jan et al., 2009). The statistical analyses were carried out with Statistix software 

version 8.1 (Informer Technologies Inc.) and means were expressed in different figures made in 

Sigma Plot version 12.5 (Systat Software Inc., USA). 

 

RESULTS 

Ear length 

Ear length (cm) was significantly (p<0.05) affected by various treatments, including sowing dates, 

hybrids and fertilizer types during 1st year, 2nd year of the study and average over the two years data.  

During 1st year i.e 2018 sowing dates were found significant for ear length with maximum for 20th 

February. The early sowing on 20th February increased the ear length by 1.69 and 2.93 cm than sowing 

on 2nd and 12th March respectively. Similarly, the hybrids were also found significant for ear length 

with highest length observed from Garanon and lowest from CS 200. However, no significant 
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variation in ear length were observed with Garanon and Pioneer 3025. In case of nutrients, sole 

bacterial coated DAP had resulted in maximum ear length (19.75 cm). While the minimum ear length 

(17.15 cm) was observed with 50% bacterial coated urea + 50% urea.  During 2nd year significant 

differences in ear length were also observed with different sowing dates. The sowing on 2nd and 12th 

March had resulted in statistically similar but less ear length than early sowing on 20th February. The 

hybrids also brought about significant variation in ear length during 2nd year. Among hybrids the 

Garanon had resulted more ear length (19.98 cm) than CS-200 (17.18 cm). While no profound 

variations were observed for ear length across Garanon and Pioneer 3025. Likewise, the ear length 

observed with 50% bacterial coated urea + 50% urea and 50% bacterial coated urea + 50% DAP were 

statistically similar but lower than ear length observed with sole bacterial coated DAP. Across average 

over year’s data, the ear length decreased from 20.05 cm to 17.32 cm with delaying sowing dates from 

20th February to 12th March. Among hybrids the Garanon and Pioneer 3025 had an ear length 

increased by 2.12 and 1.73 cm than CS 200 respectively. The nutrients also brought about significant 

variations in ear length with highest values at sole bacterial coated DAP (19.74 cm) and lowest at 

50% bacterial coated urea + 50% urea (17.75 cm). 

Regarding interactions, the SD * H was found significant for ear length across average over years 

data. However, the remaining interactions were found non-significant at the same interval. The SD * 

H interaction revealed that the hybrids irrespective of their type had increased the ear length with 

sowing on 20th February. However, the response of Garanon and Pioneer 3025 was more pronounced 

across all sowing dates than CS 200. It was also observed that Pioneer 3025 had increased the ear 

length over Garanon with sowing on 20th February and 2nd March compared with delayed sowing on 

12th March. 

 

Table 1.Ear length (cm) as affected by sowing dates, hybrids and nutrients management 

during 2019 and 2020. 

Treatments 
Years (Y) 

Means 
2018-19 2019-20 

Sowing dates (SD)    

20 February 19.94 a 20.15 a 20.05 a 

02 March 18.25 b 18.50 b 18.37 b 

12 March 17.01 c 17.62 b 17.32 c 

LSD0.05 1.17 1.00 0.74 

Hybrids (H)    

CS-200 17.41 b 17.18 b 17.29 b 

Garanon 18.85 a 19.98 a 19.42 a 

Pioneer-3025 18.94 a 19.12 a 19.03 a 

LSD0.05 1.17 1.00 0.74 

Nutrients (150 kg ha-1 N+ 90 kg ha-1 P) (N)    

Sole bacterial coated urea 18.42 b 18.93ab 18.68 b 

Sole bacterial coated DAP 19.75 a 19.73 a 19.74 a 

50% bacterial coated urea + 50% urea 17.15 c 18.34 b 17.75 c 

50% bacterial coated urea + 50% DAP 18.27bc 18.03 b 18.15bc 

LSD0.05 1.24 1.00 0.79 

Mean 18.40 18.76  

Interactions    

SD x H NS * ** 

SD x N NS * NS 

H x N NS NS NS 

SD x H x N NS NS NS 

 

Grains ear-1 

Grains ear-1 were significantly higher during 2nd year (338) compared to 1st year (331) of the 

experiment. During 2018 sowing dates were found non-significant for number of grains ear-1. 

However, the grains number greatly varied among hybrids. The highest number of grains ear-1 were 
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observed with Garanon (434) followed by Pioneer-3025 (408) and lowest numbers with CS-200 (391). 

In case of nutrients, sole bacterial coated DAP had resulted in maximum number of grains ear-1 (427) 

that was statistically at par with sole bacterial coated urea (415). However, the lowest number of 

grains ear-1 (395) were observed with 50% bacterial coated urea + 50% urea.  During 2nd year 

significant differences in number of grains ear-1 were observed with different sowing dates. However, 

hybrids and nutrients brought about significant variation in number of grains ear-1. Among hybrids 

the Garanon had resulted in higher grains ear-1 (446) than CS-200 (395) and Pioneer-3025 (420). 

Likewise, the grains ear-1 observed with sole bacterial coated urea, 50% bacterial coated urea + 50% 

DAP and 50% bacterial coated urea + 50% urea were statistically similar but lower than grains ear-1 

observed with sole bacterial coated DAP. The sowing dates were found significant for number of 

grains ear-1. Reduction in number of grains ear-1 from 420 to 412 were observed with delaying sowing 

dates from 20th February to 12th March. Among hybrids the Garanon had increased the number of 

grains ear by 26 and 47 numbers than pioneer 3025 and CS 200 respectively. Likewise, sole bacterial 

coated DAP had resulted more number of grains ear-1 (430) than 50% bacterial coated urea + 50% 

urea (403). 

 

Regarding interactions, SD * H was found significant for grains ear-1 across average over years data. 

However, the remaining interactions were found non-significant at the same interval. 

SD * H interaction revealed that CS-200 increased the grains ear-1 with sowing on 20th February 

compared with sowing on 2nd March and and 12th March. Conversely, the grains ear-1 across Garanon 

increased with sowing on 2nd March. However, the Pioneer-3025 had increased the number of grains 

ear-1 with delaying sowing dates from 20th February to 12th March.  

 

Grains row-1 

Grains row-1 were not significantly different across both years of the experiment. During 1st year 

sowing on 20th February had resulted higher number of grains row-1 (42) than sowing on 2nd March 

(39) and 12th March (37). Likewise, the hybrids were found significant for grains row-1 with highest 

number noted from Garanon (43) than CS-200 (36) and Pioneer-3025 (39). Among nutrients, 

application of sole bacterial coated DAP had resulted maximum number of grains ear-1 (42) while 

minimum (38) was observed with 50% bacterial coated urea + 50% urea. During 2nd year, more 

number of grains row-1 was counted when sowing was done on 20th February than delayed sowing. 

Among hybrids, the Garanon had resulted higher number of grains row-1 (45) than CS-200 (36) and 

Pioneer-3025 (39). Likewise, the grains row-1 observed with 50% bacterial coated urea + 50% urea 

and 50% bacterial coated urea + 50% DAP was statistically comparable but lower than sole bacterial 

coated urea. The higher number of grains row-1 across average over year’s data was observed with 

sowing on 20th February than delayed sowing (12th March). Likewise, the hybrids were found 

significant for grains row-1 with highest number noted from Garanon (44) than CS-200 (36) and 

Pioneer-3025 (39). Similarly, the maximum number of grains row-1 (42) was observed with sole 

bacterial coated DAP while minimum with 50% bacterial coated urea + 50% urea (39). However, the 

number of grains row-1 observed with all treatments except sole bacterial coated DAP were 

statistically comparable.  

 

Regarding interactions, SD * H was found significant for grains row-1 during 2nd year and average 

data. However, SD * N during 2nd year and SD * H * N during 1st year were found significant for 

grains row-1.  SD * H interaction revealed that CS-200 and Pioneer 3025 had increased the grains row-

1 with early sowing (20th February) than delayed sowing (12th March). Conversely, the grains row-1 

across Garanon increased with delaying sowing dates with highest values at 12th March than 20th 

February. It was also observed that grains row-1 was in the order of Garanon > Pioneer 3025 > CS 200 

across all sampling intervals 

. 
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Table 2.Number of grains ear-1 as affected by sowing dates, hybrids and nutrients 

management during 2019 and 2020. 

Treatments 
Years (Y) 

Means 
2018-19 2019-20 

Sowing dates (SD)    

20 February 417 a 423 a 420 a 

02 March 409 a 420 a 414 b 

12 March 407 a 417 a 412 b 

LSD0.05 NS NS 5.4 

Hybrids (H)       

CS-200 391 c 395 c 393 c 

Garanon 434 a 446 a 440 a 

Pioneer-3025 408 b 420 b 414 b 

LSD0.05 8.6 7.3 5.4 

Nutrients (150 kg ha-1 N+ 90 kg ha-1 P) (N)       

Sole bacterial coated urea 415 ab 418 b 417 b 

Sole bacterial coated DAP 427 a 433 a 430 a 

50% bacterial coated urea + 50% urea 395 c 412 b 403 c 

50% bacterial coated urea + 50% DAP 407 bc 417 b 412 bc 

LSD0.05 12.9 9.5 7.9 

Mean 331 338   

Interactions    

SD x H NS NS * 

SD x N NS * NS 

H x N NS NS NS 

SD x H x N NS ** NS 

 

1000 grains weight 

Thousand grains weight was not significantly different during 2018-19 and 2019-20. During 2018-

19, the sowing on 20th February and 2nd March had resulted in statistically similar but higher 1000 

GW than delayed sowing. Likewise, the hybrids were found significant for 1000 GW with maximum 

values noted from Garanon (326.30 g) than CS-200 (321.04 g) and Pioneer-3025 (322.90 g). However, 

CS-200 and Pioneer 3025 were statistically similar for 1000 grains weight. Among nutrients, the sole 

bacterial coated DAP had resulted maximum 1000 GW (328.25 g) while minimum (317.50 g) was 

observed with 50% bacterial coated urea + 50% urea. During 2nd year, the early sowing on 20th 

February had increased the 1000 grains weight by 7.48 g than delayed sowing. Among hybrids, the 

Garanon and Pioneer 3025 had resulted higher grains weight than CS 200. Likewise, the 1000 grains 

weight observed with sole bacterial coated DAP was 10.7 g higher than grains weight recorded at 

50% bacterial coated urea + 50% urea.  

The sowing dates were found significant for 1000 grains weight across average data. The 1000 GW 

decreased from 417.12 g to 410.12 g as the sowing dates were delayed from 20th February to 12th 

March. 

 

Table 3.1000 grains weight (g) of maize as affected by sowing dates, hybrids and nutrients 

management during 2019 and 2020. 

Treatments 
Years (Y) 

Means 
2018-19 2019-20 

Sowing dates (SD)    

20 February 325.83 a 328.41 a 327.12 a 

02 March 325.10 a 324.39 ab 324.74 b 

12 March 319.32 b 320.93 b 320.12 c 

LSD0.05 1.64 4.10 2.12 

Hybrids (H)       

CS-200 321.04 b 321.00 b 321.02 c 
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Garanon 326.30 a 327.60 a 326.95 a 

Pioneer-3025 322.90 b 325.12 a 324.01 b 

LSD0.05 1.64 4.10 2.12 

Nutrients (150 kg ha-1 N+ 90 kg ha-1 P) (N)       

Sole bacterial coated urea 324.39 ab 325.40 b 324.90 c 

Sole bacterial coated DAP 328.25 a 330.17 a 329.21 a 

50% bacterial coated urea + 50% urea 317.50 c 319.47 c 318.48 d 

50% bacterial coated urea + 50% DAP 323.51 b 323.25 b 323.38 b 

LSD0.05 4.41 4.46 3.10 

Mean 323.41 324.58   

Interactions    

SD x H NS NS NS 

SD x N NS NS NS 

H x N ** NS NS 

SD x H x N NS ** NS 

 

Biological yield 

Biological yield was significantly higher during 2nd year (19354 kg ha-1) compared with 1st year 

(19097 kg ha-1) of the experiment. The biological yield ranged over from 18138 kg ha-1 to 16982 kg 

ha-1 during 1st year and from 18351 kg ha-1 to 17335 kg ha-1 during 2nd year, indicating the significant 

effect of sowing dates. It was also observed that ranking of different sowing dates across both years 

was similar with highest values at early sowing and lowest values at delayed sowing.  Likewise, the 

nutrients management also brought about significant variations in biological yield. In case of hybrids, 

the Garanon had increased the biological yield by 11.7% and 11.3% over CS-200, by 12.5% and 

15.2% over Pioneer 3025 respectively during 1st year and 2nd year. In addition, the CS 200 and Pioneer 

3025 were found statistically non-significant for biological yield during 1st year. Across average over 

years data, the ranking of sowing dates and hybrids were similar to that observed during 2nd year, 

However, it ranged over from 18245 kg ha-1 to 17159 kg ha-1 with sowing dates and from 19125 kg 

ha-1 to 16800 kg ha-1 with hybrids. In case of nutrients, the sole bacterial coated DAP was found 

superior to rest of the treatments in term of increasing the biological yield.  

The interactions between factors were generally not significant across average data, except for the 

interaction between sowing dates and hybrids (SD * H). Generally, these results suggest that the 

effects of sowing date and nutrient treatments may vary depending on the hybrid used. The SD * H 

interaction, plotted against average data revealed that biological yield across CS-200 and pioneer 3025 

reduced with delaying sowing dates from 20th February to 12th March. However, the reduction was 

more pronounced with CS 200 (7.3%) than Pioneer 3025 (6.8%). On the other hand, a slight increase 

(2.7%) in biological yield was observed across Garanon with delaying sowing dates. In addition, no 

significant differences in biological yield with sowing on 20th February and 2nd March was observed 

across CS 200 and Pioneer 3025.  Furthermore, the biological yield with Garanon was higher than 

other hybrids across all sowing dates. 

 

Table 4.Biological yield (kg ha-1) of maize as affected by sowing dates, hybrids and nutrients 

management during 2019 and 2020. 

Treatments 
Years (Y) 

Means 
2018-19 2019-20 

Sowing dates (SD)    

20 February 19638 a 19851 a 19745 a 

02 March 18982 b 19362 b 19172 b 

12 March 18482 c 18835 c 18659 c 

LSD0.05 250 205 155 

Hybrids (H)    

CS-200 18412 b 18889 b 18650 b 

Garanon 20395 a 20854 a 20625 a 

Pioneer-3025 18295 b 18305 c 18300 c 
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LSD0.05 250 205 155 

Nutrients (150 kg ha-1 N+ 90 kg ha-1 P) (N)    

Sole bacterial coated urea 19166 b 19550 ab 19358 a 

Sole bacterial coated DAP 19477 a 19692 a 19584 a 

50% bacterial coated urea + 50% urea 18649 c 18821 c 18735 c 

50% bacterial coated urea + 50% DAP 18845 c 19334 b 19090 b 

LSD0.05 277 337 216 

Mean 19097 19354  

Interactions    

SD x H * NS ** 

SD x N * NS NS 

H x N * NS NS 

SD x H x N NS ** NS 

 

Grain yield 

Grains yield of maize was significantly higher during 2nd year (8674 kg ha-1) compared to 1st year 

(8402 kg ha-1) of the experiment.  Grain yield was significantly affected by sowing dates, hybrids and 

nutrients management during 1st year, 2nd year and average data. The ranking of different sowing dates 

was similar for grain yield during 1st year and year having highest values with early sowing (8505 and 

8827 kg ha-1) and lowest values with delayed sowing (8259 and 8487 kg ha-1) respectively. Likewise, 

across average data, the grain yield across sowing at 20th February and 2nd March was statistically 

similar but higher than its values observed with late sowing. Regarding hybrids, the Garnon and 

Pioneer 3025 had resulted in statistically similar but more grain yield than CS 200 during 1st year. 

Being statistically similar yield, the Garnon had increased the grain yield by 9% than Pioneer 3025 

but 25% than CS 200. Whereas, the grain yield recorded with Garanon was 29% and 27% higher than 

CS 200 during 2nd year and average data. The nutrients application during 1st year had resulted higher 

yield with sole bacterial coated DAP (8757 kg ha-1) but lower with 50% bacterial coated urea + 50% 

urea (8095 kg ha-1). However, no significant differences in grain yield was observed with sole 

bacterial coated urea and sole bacterial coated DAP as well as between 50% bacterial coated urea + 

50% urea and 50% bacterial coated urea + 50% DAP. In the following year, the grain yield ranged 

over from 9174 kg ha-1 (sole bacterial coated DAP) to 8290 kg ha-1 (50% bacterial coated urea + 50% 

urea) indicating the significant effect of nutrients. The highest ranking of sole bacterial coated DAP 

in term of grain yield was also observed across average data compared with other managements. 

Regarding interactions, all the two way interactions: SD * H, SD * N and H * N was found significant 

for grains yield across average over years data. While, the three-way interaction (SD x H x N) was 

found non-significant. SD * H interaction revealed that CS-200 reduced the grains yield by 14% with 

delay in sowing dates from 20th February to 12th March. Conversely, the grains yield across Garanon 

increased by 2% with delaying sowing dates to 2nd March compared with early sowing at 20th 

February. Moreover, the grain yield observed with Garanon across sowing at 20th Febrauray and 2nd 

March was statistically comparable. However, the Pioneer-3025 had increased the number of grains 

ear-1 with sowing on 2nd March than 20th Febrauary and 12th March.  

 

Table 5.Grain yield (kg ha-1) of maize as affected by sowing dates, hybrids and nutrients 

management during 2019 and 2020. 

Treatments 
Years (Y) 

Means 
2018-19 2019-20 

Sowing dates (SD)    

20 February 8505 a 8827 a 8666 a 

02 March 8443 ab 8709 ab 8576 a 

12 March 8259 b 8487  b 8373 b 

LSD0.05 222 270 168 

Hybrids (H)       

CS-200 7542 b 7626 c 7584 c 

Garanon 9165 a 9536 a 9351 a 
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Pioneer-3025 8500 a 8860 b 8680 b 

LSD0.05 222 270 168 

Nutrients (150 kg ha-1 N+ 90 kg ha-1 P) (N)       

Sole bacterial coated urea 8547 a 8715 bc 8631 b 

Sole bacterial coated DAP 8757 a 9174 a 8966 a 

50% bacterial coated urea + 50% urea 8095 b 8290 d 8192 d 

50% bacterial coated urea + 50% DAP 8210 b 8518 cd 8364 c 

LSD0.05 215 238 158 

Mean 8402 8674   

Interactions    

SD x H ** * ** 

SD x N ** ** * 

H x N ** * * 

SD x H x N NS ** NS 

 

Harvest index 

Harvest index of maize was not significantly different across both years. The harvest index was not 

significantly affected by sowing dates during 1st year, 2nd year and average data. The hybrids brought 

about significant variations in harvest index during 1st year, 2nd year and average data. The ranking of 

different hybrids were similar for harvest index across all sampling intervals with highest values 

observed at Pioneer 3025 (46.5, 48.5, and 47.5%) and lowest with CS 200 (40.9, 40.4, and 40.7%) 

during 1st year, 2nd year and average data respectively. In case of nutrients, the higher harvest index 

was observed with sole bacterial coated DAP (45%) and lower with but lower with 50% bacterial 

coated urea + 50% urea (43.4%). The nutrients were also found significant for harvest index during 

2nd year and average data. The sole bacterial coated urea, 50% bacterial coated urea + 50% urea, 50% 

bacterial coated urea + 50% DAP had resulted statistically similar but lower values for harvest index 

than sole bacterial coated DAP across both years.  

Regarding interactions, the SD * H, and H * N was found significant for harvest index across average 

over years data. While, the SD * N and three-way interaction (SD * H * N) was found non-significant. 

SD * H interaction revealed that CS-200 reduced the harvest index by 5.4% with delay in sowing 

dates from 20th February to 12th March. Conversely, the harvest index across Garanon and Pioneer 

3025 increased by 2.1% and 3% respectively with delaying sowing dates to 2nd March compared with 

early sowing at 20th February. The H * N interaction showed that CS 200 and Garanon were more 

responsive than Pioneer 3025 to sole bacterial coated DAP than other nutrients management. The 

Pioneer 3025 was responsive to nutrients management in the order of sole bacterial coated urea > sole 

bacterial coated DAP > 50% bacterial coated urea + 50% DAP = 50% bacterial coated urea + 50% 

urea. 

 

Table 6.Harvest index (%) of maize as affected by sowing dates, hybrids and nutrients 

management during 2019 and 2020. 

Treatments 
Years (Y) 

Means 
2018-19 2019-20 

Sowing dates (SD)    

20 February 43.5 a 44.5 a 43.9 a 

02 March 44.5 a 45.0 a 44.7 a 

12 March 44.6 a 45.1 a 44.9 a 

LSD0.05 NS NS NS 

Hybrids (H)    

CS-200 40.9 c 40.4 c 40.7 c 

Garanon 45.0 b 45.8 b 45.4 b 

Pioneer-3025 46.5 a 48.5 a 47.5 a 

LSD0.05 1.29 1.44 0.93 

Nutrients (150 kg ha-1 N+ 90 kg ha-1 P) (N)    

Sole bacterial coated urea 44.6 ab 44.6 b 44.6 b 
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Sole bacterial coated DAP 45.0 a 46.6 a 45.8 a 

50% bacterial coated urea + 50% urea 43.4 bc 44.1 b 43.8 b 

50% bacterial coated urea + 50% DAP 43.6 c 44.1 b 43.9 b 

LSD0.05 1.20 1.58 0.98 

Mean 44.33 45.12  

Interactions    

SD x H ** * ** 

SD x N * * NS 

H x N ** NS * 

SD x H x N NS NS NS 

 

V. DISCUSSION 

Yield and yield components 

The grains yield was significantly affected among sowing dates. Early sowing (20th February) had 

resulted more grains yield compared to sowing at 2nd March and 12th March. This increase in grain 

yield may be due to the fact that maize planted at optimum time provided favorable condition for 

growth and hence grain yield increased as compared to late planting. These findings are in line with 

Aziz et al. (2007), Jaliya et al (2008), Namakka et al. (2008) who reported higher grain yield for 

optimum planting and lower grain yield for delayed planting. The other possible reason for higher 

yield with early plantation might be due the longer growth cycle and favorable temperature during 

grain filling stage (Ahmad et al., 2018). Moreover, with late planting, the lower grain yield was largely 

due to the short grain filling phase owing to high temperature and radiation level which may amplify 

the yield decline. These results were in line with the findings of Bhusal et al. (2016) who reported that 

in late sowing, crop had shorter period to produce grains that limit the yield. 

Significant differences were observed across hybrids for grains yield. Difference in varieties for grains 

yield is might be due to differences in their thousand grain weight, ear length, rows per ear and grains 

per row.  The hybrid Garanon had the highest yield, followed by Pioneer-3025 and CS-200. The high 

yielding hybrid Garanon is known for its high-yielding potential, and its use has been reported to 

result in higher grain yield in previous studies (Jamil et al., 2017; Maqbool et al., 2019). Among 

nutrients, 50% bacterial coated urea + 50% DAP had resulted in more grain yield compared to 50% 

bacterial coated urea + 50% urea. These findings are in conformity with Khaliq et al. (2004); Boateng 

et al. (2006) who reported maximum grain yield when DAP applied in combination with urea. 
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