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ABSTRACT 
 
Maize (Zea mays L.) is widely grown all over the world, and can fairly withstand high temperature condition. The present 
study was conducted to evaluate the yield potential and adaptation of nine promising and commercial yellow maize hybrids in 
different agro-ecological domains of central Punjab i.e., Yousafwala, Arifwala, Harapa, Pakpattan, Depalpur, Chinniot, 
Sargodha, Abbaspur, Jhang and Toba Tek Singh, during two cropping seasons (Spring & Autumn) 2009. These distinct agro-
ecological domains of the central Punjab are the core areas for the maize cultivation. Statistical analysis showed that maize 
hybrids differed significantly (P≤0.05) in yield and locations. The data regarding the yield for nine promising maize hybrids 
showed that the promising hybrid YH-1921(commercial name: Yousafwala Hybrid) performed better than the commercial 
hybrids (32 F-10, 34 N-43, 8288) by yielding 12637 kg/ha and led by commercial hybrid 8441 (13104 kg/ha) at the farmer’s 
field Chinniot, during Spring, 2009, while it ranked 3rd at Jhang during Kharif, 2009. In Autumn season 2009, the promising 
hybrid YH-1898 out yielded all the commercial hybrids by yielding 12300 kg/ha at Jhang and YH-1921 ranked 3rd at the same 
location by yielding 11360 kg/ha, showing that both the promising hybrids of Yousafwala hybrids have wider adaptability in 
both the seasons and are nearly at par in yield with the commercial hybrids. These experimental hybrids also exhibited good 
stand-ability, comparable to commercial check hybrids. © 2011 Friends Science Publishers 
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INTRODUCTION 
 

Importance of any crop can be judged by its area, 
production utilization and share in trade. The same criteria 
or standards can be valid for maize to judge its importance 
as cereal crop. Maize (Zea mays L.) belongs to family 
Poaceae and is grown as a multipurpose crop in the world. It 
is well adapted to subtropical, tropical and temperate 
regions of the world. It possesses a remarkable diversity of 
vegetative types having a wide range of ecological 
adaptation. The unique energy capturing capacity and 
efficient use of CO2 as C4 plant have made it capable of 
producing maximum grain yield per unit area as compared 
to all other cereal crops. Because of its short life cycle and 
possibility of growing two crops in one year, maize is 
considered to play an important role in the economy of a 
country. It is the primary staple food in many developing 
countries (Morris et al., 1999). It ranks third in Pakistan as 
well as in world’s production following by wheat and rice. 
More than 70 countries produce maize, which is widely 
used for animal feed and industrial raw material in the 
developed countries, whereas in the developing countries it 
is generally used for feed. 

Yield is the primary objective in breeding maize 

hybrids. Hybrids generally have higher yield potential than 
open pollinated varieties. Hybrids maize has long ears, more 
grain rows per ear and greater grain yield than the open 
pollinated cultivars (Sleper & Phoelman, 2006). In Pakistan, 
maize is the staple food for a large population especially in 
hilly area. This crop is capable of producing the largest 
quantity of grain per unit area (Akbar et al., 2008) and can 
be grown twice in a year i.e., during spring and summer 
seasons. 

Maize yield is gradually increasing from last decade in 
Pakistan and particularly in the Punjab province. The 
increase in per hectors yield of maize is mainly due to 
adoption of hybrid seed by progressive growers during 
spring season as a whole and some shift in autumn season 
by small farmer also. The availability of quality seed is yet 
not more than 50% of the total area planted in the province, 
while it availability on Pakistan basis is around 34%. The 
hybrid seed so far available is mostly imported and 
marketed by some multinational companies. The price of 
commercial hybrids is not affordable by the farming 
community. 

Maize production is not optimal in most parts of the 
country on account of cultivating low yielding open 
pollinated varieties (OPVs), high weed infestation (Subhan 



 
HASSAN et al. / J. Agric. Soc. Sci., Vol. 7, No. 4, 2011 

 144

et at., 2008), sub-optimal plant nutrition (Rasheed et al., 
2004a), water stress (Tabassum et al., 2007), improper 
planting methods and crop varieties (Rasheed et al., 2004b); 
Abdullah et al., 2007). Shah (1994) stated that increased 
production could only be achieved with a proper 
combination of agronomic practices and cultivation of high 
yielding varieties under the specific climatic conditions. For 
this reason, the process of varietal evaluation is of 
continuous nature for different ecological zones due to 
climatic and biological variations. Olakojo and Iken (2001) 
noted significantly different maize yield at different 
locations. Similarly, Nazir et al. (2006) stated that maize 
hybrids usually have high yield potential than OPVs due to 
hybrids vigour. Aziz et al. (1992) and Khan et al. (1999) 
suggested variety testing and observation plots to compare 
commercial varieties with promising and newly released 
hybrids in order to improve the adoption rate of new 
hybrids/varieties. Such testing of hybrids is more important 
than that of OPVs, because hybrids have limited range of 
adaptation due to their narrow genetic base. 

In view of the above, the present study was conducted 
to evaluate the yield potential and adaptation of nine 
promising and commercial yellow maize hybrids in 
different ecological domains (core areas of maize 
cultivation) of central Punjab viz., Yousafwala, Arifwala, 
Harapa, Pakpattan, Depalpur, Chinniot, Sargodha, 
Abbaspur, Jhang and T.T. Singh, during two cropping 
seasons (Spring & Kharif, 2009). 
 
MATERIALS AND METHODS 
 

The present study was conducted in strips arrangement 
(11 m × 3.75 m) to evaluate the yield potential and 
adaptation of nine promising and commercial yellow maize 
hybrids in different ecological domains of central Punjab, 
Pakistan viz., Yousafwala, Arifwala, Harapa, Pakpattan, 
Depalpur, Chinniot, Sargodha, Abbaspur, Jhang and T.T. 
Singh, during two cropping seasons (Spring & Kharif, 2009). 
The plot size was kept as (11 m × 3.75 m2) and each hybrid 
was sown in two rows with row-to-row and plant-to-plant 
distance of 75 and 20 cm, respectively. Nitrogen, phosphorus 
and potash fertilizer were applied @ 138-69-75 and 120-60-
50 NPK kg ha-1 during spring and autumn seasons, 
respectively. All phosphorus and potash and half nitrogen 
were applied at planting time, whereas the other half of the 
nitrogen was given to crop after 30 days of sowing. The data 
regarding yield were noted for nine promising maize hybrids 
at seven varied locations in the central Punjab. Data recorded 
were subjected to analysis of variance technique (Steel & 
Torrie, 1980) and subsequently LSD Test (P≤0.05) was used 
to determine the level of significance among the treatment 
means by using MSTATC program. 
 
RESULTS AND DISCUSSION 
 

Statistical analysis showed that maize hybrids differed 

significantly (P≤0.05) in yield kg/ha and locations 
(replications) as reported by Olakojo and Iken (2001). It 
revealed from the data that the promising hybrid YH-1921 
(commercial name: Yousafwala Hybrid) performed better 
than the renowned commercial hybrids (32 F-10, 34 N-43, 
8288) by yielding 12637 kg/ha and led by commercial 
hybrid 8441 (13104 kg/ha) at the farmer’s field Chinniot, 
during Spring, 2009, while it ranked 3rd at Jhang during 
Kharif, 2009. In Autumn season 2009, the promising hybrid 
YH-1898 out-yielded all the commercial hybrids by 
yielding 12300 kg/ha at Jhang and YH-1921 (commercial 
name: Yousafwala Hybrid) ranked 3rd at the same location 
by yielding 11360 kg/ha, depicting that both the promising 
hybrids of Maize and Millets Research Institute, 
Yousafwala, Sahiwal have wider adaptability in both the 
seasons and are almost at par in yield with the commercial 
hybrids (Table I & II). It is also evident from data (Table III) 
that non-additive effects were non-significant among the 
hybrids in both seasons. These results are in close 
conformity with Shah (1994). Similarly Aziz et al. (1992) 
and Khan et al. (1999) reported that genetically different 
varieties had significantly different grain yield. The grain 
yield in the tested hybrids ranged between 8303 to 10900 
kg/ha during spring, 2009 and 8681 to 10210 kg/ha during 
autumn, 2009 with a grand mean of 9501.44 and 9464.88 
kg/ha, respectively (Table IV). 

The data showed in Table IV showed that LSD and co-
efficient of variability were 1068 kg/ha and 10.46% and 
652.9 kg/ha and 6.36% for spring and autumn seasons, 
respectively. This indicated the validity and precision of the 
data. Data given in Table V revealed that the best location for 
existing hybrids was Chiniot and Jhang during spring and 
autumn 2009, respectively. Olakojo and Iken (2001) found 
that open pollinated crops like maize produce significantly 
different yields at different locations in Nigeria. The grand 
means, LSD and CV% (Table V) depicted the validity and 
preciseness of the data grain locations for the germplasm 
under study. The lower magnitude of the experimental error 
is also evident from CV% values. 

The hybrids available in Pakistan are generally 
marketed by the multinational companies. It is concluded, 
on the basis of the research findings that among the nine 
promising maize hybrids YH-1921 (commercial name: 
Yousafwala Hybrid) performed better than the renowned 
commercial hybrids (32 F-10, 34 N-43, 8288) by yielding 
12637 kg/ha and led by commercial hybrid 8441 (13104 
kg/ha) at the farmer’s field Chinniot, during Spring, 2009, 
while it ranked 3rd at Jhang during Kharif, 2009. In Autumn 
season 2009 the promising hybrid YH-1898 out yielded all 
the commercial hybrids by yielding 12300 kg/ha at Jhang 
and YH-1921 ranked 3rd at the same location by yielding 
11360 kg/ha, depicting that both the promising hybrids of 
Maize and Millets Research Institute, Yousafwala, Sahiwal 
have wider adaptability in both the seasons and are almost at 
par in yield with the commercial hybrids. These 
experimental hybrids also exhibited good stand-ability,
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Table I: Grain yield (kg/ha) for yellow maize hybrids sown at different ecological domains of central Punjab, 
during spring, 2009 
 
Hybrid Yusafwala Arifwala Harapa Pakpattan Depalpur Chiniot Sargodha Mean 
8441 10206 10319 7908 10733 11219 13104 12843 10905 
YH-1921 8418 10164 6697 8113 10176 12637 12411 9802 
FH-963 9545 10664 6953 8939 10747 10580 10076 9643 
YH-1898 8775 10759 6164 8246 9346 12024 11685 9571 
FH-793 8278 9253 5431 8553 9645 13147 12547 9551 
32F10 10593 10219 6415 8813 11115 10598 8912 9524 
34N43 8199 7882 5704 7973 9496 12800 11794 9121 
YH-1850 8836 8106 4828 8506 10213 12081 11180 9107 
8288 5824 9666 5319 7455 6598 11760 11501 8303 
 
Table II: Grain yield (kg/ha) for yellow maize hybrids sown at different ecological domains of central Punjab, 
during autumn, 2009 
 
Hybrid Yusaf wala Pak Pattan Arif Wala Abbas Pur Sargodha Jhang T.T Singh Mean 
YH-1898 9684 8669 8733 9720 11027 12300 11360 10213 
NT6621 9109 8435 7611 10459 10457 11947 11965 9998 
YH-1921 8577 8939 8626 8785 10233 11360 11155 9668 
30Y87 8015 7956 8226 9994 10517 11793 10408 9552 
FH-985 9969 8531 7962 8199 9833 11248 9751 9356 
FH-793 8082 8067 7499 8725 9615 9500 10019 8787 
YH-1850 7742 7359 8026 6924 9484 10713 10516 8681 
 
Table III: ANOVA for Yield (kg/ha) for hybrids at varied locations 
 

d.f. Sum of squares Means squares F. values S.O.V. 
Sp09 Kh.09 Sp. 09 Kh.09 Sp. 09 Kh.09 Sp. 09 Kh.09 

Replication (Locations) 6 6 208407002.89 65865466.12 34734500.48 10977577.69 35.19** 30.27** 
Varieties/hybrid 8 6 26837778.70 13856733.27 3354722.34 2309455.54 3.40** 6.37** 
Error 48 36 47377407.96 13057449.88 987029.33 362706.94   
Non-.adiditivity 1 1 1947575.09 536141.87 1947575.09 536141.87 2.01 1.50 
           Residual 47 35 45429832.87 12521308.01 966592.19 357751.66   
 62 48 282622189.56 92779649.27     
 
Table IV: Means, grand means, LSD and CV% for grain yield kg/ha for both seasons 
 

Spring-2009 Autumn-2009 
Means in Ranked Order  Hybrid Yield Kg/ha Means in Ranked Order  Hybrid  Yield Kg/ha 
1 8441  10900 A 1 YH-1898 10210 A 
2 YH-1921 9802 B 2 NT-6621 9989 AB  
3 FH-963 9643 B 3 YH-1921 9668 AB 
4 YH-1898 9571 B 4 30Y87 9552 B  
5 FH-793 9551 B 5 FH-985 9356 BC 
6 32F10 9524 B 6 FH-793 8787 CD 
7 34N43 9107 BC 7 YH-1850 8681 D 
8 YH-1850 9107 BC 
9 8288 8303 C 
Grand Mean   9501.44 

Grand Mean                  9464.9 

LSD   1068 LSD 652.9 
CV%  10.46 CV% 6.36 
 
Table V: Means, grand means, LSD and CV% for locations (replications) during Sp and Kh 2009 
 

Spring-2009 Autumn-2009 
Means in Ranked order  Locations Yield kg/ha Means in Ranked order  Locations   Yield Kg/ha 
6 Chiniot 12080 A 6 Jhang 11270  A 
7 Sargodha 11440  A 7 T. T. Singh 10740 AB 
5 Depalpur 9839 B 5 Sargodha 10170 B 
2 Arifwala 9670 BC 4 Abbaspur 8966 C 
1 Yusafwala 8742 CD 1 Yusafwala 8740 CD 
4 Pakpattan 8581 D 2 Pakpattan 8279 D 
3 Harapa 6158 E 3 Arifwala 8098 D 
Grand mean 9502 Grand mean 9465 
LSD 941.7 LSD 652.9 
CV% 10.46 CV% 6.36% 
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comparable to commercial check hybrids. Hence, they are 
recommended for general maize cultivation in the area to 
cut short the huge import bill generated by importing 
commercial maize hybrids and to decrease the burden on the 
National economy. Moreover, these locally bred maize 
hybrids also showed morphological superiority at all agro-
ecological domains of the central Punjab, ultimately leading 
to matching yield potential with the commercial hybrids of 
the multinational companies. 
 
REFFERENCES 
 
Abdullah, Hussain, I.A. Khan and M. Munir, 2007. Effect of planting 

methods and herbicides on yield and yield components of maize. 
Pakistan J. Weed Sci. Res., 13: 39–48 

Akbar, M., S. Shakoo, A. Hussain and M. Sarwar, 2008. Evaluation of 
maize 3-way crossed through genetic variability, broad sense 
heritability, characters association and path analysis. J. Agric. Res., 
46: 39–45 

Aziz, A., M. Saleem, H. Rahman and F. Muhammad, 1992. Performance of 
maize hybrids under irrigated conditions. Sarhad J. Agric., 8: 509–
512 

Khan, M.A., S. Akbar, K. Ahmad and M.S. Baloch and M. Sadiq, 1999. 
Evaluation of corn hybrids for grain yield in D.I. Khan. Pakistan J. 
Biol. Sci., 2: 413–414 

Olakojo, S.A. and J.E. Iken, 2001. Yield performance and stability of some 
improved maize (Zea mays) varieties. Moor J. Agric. Res., 1: 21–24 

Morris, M., J. Risopoulos and D. Beck, 1999. Genetic Change in Farmer 
Recycled Maize Seed: A Review of the Evidence, pp: 28–30. Working 
paper 99-07, CIMMYT 

Nazir, H., F. Khan, E. Ahamd, A.A. Khan and Q. Zaman, 2006. Evaluation 
of corn hybrids under agro-ecological conditions of D.I. Khan. 
Sarhad J. Agric., 22: 633–636 

Rasheed, M.H. Ali and T. Mahmood, 2004a. Impact of nitrogen and sulfur 
application on growth and yield of maize (Zea mays L.) crop. J. Res. 
Sci., 15: 153–157 

Rasheed, M., W.M. Bhutta, M. Anwar-Ul-Haq and A. Ghaffar, 2004b. 
Genotypic response of maize hybrids to NP applications. Int. J. 
Agric. Biol., 6: 721–722 

Shah, P., 1994. Rabi Cereal Crops, p: 233–250. Crop Production, National 
Book Foundation, Islamabad, Pakistan 

Sleper, D.A. and J.M. Poehlman, 2006. Breeding Field Crops. The 
Blackwell Publishing Inc., Ames, Lowa 

Steel, R.G.D. and J.H. Torrie, 1980. Principles and Procedures of Statistics: 
A Biomaterical Approach. McGraw Hill Book Co. Inc., New York 

Subhan, F., N. Din, A. Azim and Z. Shah, 2007. Response of maize crop to 
various herbicides. Pakistan J. Weed Sci. Res., 13: 9–15 

Tabassum, M.I., M. Saleem, M. Akbar, M.Y. Ashraf and N. Mahmood, 
2007. Combining ability studies in maize under normal and water 
stress conditions. J. Agric. Res., 45: 261–268 

 
(Received 30 June 2011; Accepted 30 September 2011) 


