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ABSTRACT 
Cultivars released for the other agro-ecological zones of the country are comparatively late maturing and usually do not fit in 
the shorter growing season experienced at high altitudes. Hence, farmers in the Northern mountainous area of Pakistan 
require high yielding, early maturing genotypes. A study involving 42 hybrids/synthetics was conducted during 2002 at 
Gilgit Town to find out the suitable high yielding and early maturing maize hybrids/synthetics for the double cropping zone 
of northern region. The data were recorded on days to 50% silking, plant height (cm), number of cobs per plant, and grain 
yield (kg ha-1). Analysis of variance revealed highly significant difference for all the traits studied among the 
hybrids/synthetics. The synthetics/varieties Ev-1097 and Soan-3 proved to be the earliest in maturity among the entries 
studied having 47 and 48 days to 50% silking, respectively. The hybrid TCON-178 produced the maximum number of cobs 
(1.323).  The hybrid TCOD-177 had the tallest plants (332 cm) while Check hybrid Babar produced the shortest plants. Be-
Misal-202 (hybrid) produced the maximum grain yield (7200 Kg ha-1). Association between plant height and grain yield was 
positive. Similarly, the number of cobs plant-1 was positively correlated with grain yield but a significant negative correlation 
between grain yield and early maturity was observed. The synthetic cultivar Ev-1098 was at par with the high yielding 
hybrid in terms of yield but it was earlier in maturity than Be—Misal-202. Similarly, the synthetic cultivars Ev-1097 and 
Soan-3 were the earliest maturing entries among the tested Hybrids/synthetics and were second in terms of yield.  Because of 
early maturity, synthetics (open pollinated cultivars) may better fit into the specific short growing season of Northern Areas 
of Pakistan. 
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INTRODUCTION 
Cultivation of maize and elaboration of its food 
products are inextricably bound with rise of pre-
Colombian Mesoamerican civilization. Due to its 
adaptability and productivity, the culture of maize 
spread around the globe after Spaniards and other 
Europeans exported the plant from Americas in the 
15th and 16th centuries. Maize is currently produced 
in the most countries of world and is third most 
planted field crop (Salvador, 1997). On global basis 
maize is grown on an area of 137 million hectare 
with an average yield of 4436 Kg ha-1 (FAO, 2001). 
In Pakistan it is grown on about one million hectare 
with an average yield of 1720 Kg ha-1 (FAO, 
2001). Our yield levels are not only lower as 
compared to developed countries but also to some 
developing countries in the region like China and 
Vietnam (5 tonne ha-1). This demands increased 
productivity of maize in the country. 

Maize is the second most important crop after 
wheat in the northern Areas of the Pakistan, mostly 
grown as kharif crop in double cropping zone of 
the region. It is mainly grown for domestic purpose 
both for grain and fodder. The grain is used mainly 
for human consumption while dry matter (stover) is 
used for livestock during winter. In double 
cropping zone, maize sowing is usually started 
from first June and continues to the first week of 
July depending upon altitude.  One of the most 
growth-limiting factors of the crop in the region is 

prevalence of the shorter growth period. Farmers 
commonly plant local land races having very low 
yield potentials with conventional cultural 
management practices. Practically very little 
breeding research has been conducted explicitly for 
this region of high elevation.  The cultivars 
released for the other agro-ecological zones of the 
country are comparatively late maturing; hence do 
not fit into this shorter growing season of the 
northern mountainous area.  Farmers in this area 
require high yielding, early maturing genotypes 
with enhanced cold and disease resistance 
(CIMMYT, 1989; Rajaram et al. 1998). Hence the 
Aga Khan Rural Support Programme (AKRSP) 
started a participatory varietal selection program. In 
this program the candidate/released cultivars of 
National and International leading Research 
Organizations are preliminary tested at AKRSP 
managed nursery and then at farmers fields. With 
coordination of National Agricultural Research 
Center Islamabad, maize hybrids/synthetics were 
evaluated for maturity and yield potential under 
double cropping zone of the Northern Areas of 
Pakistan. 

 
MATERIALS AND METHODS 
The study was conducted during 2002 in AKRSP 
managed nursery located at Gilgit Town 
comprising 42 maize hybrids/synthetics. Among 
the research material, Akbar (late maturing, hybrid) 
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and Pahari (early maturing, synthetic cultivar) were 
checks, Soan 3, EV-1097 and EV-1098 were 
synthetics and the remaining 37 entries were 
hybrids. Maize Program NARC, Islamabad, 
provided the planting material. A randomized 
complete block design (RCBD) with three 
replications was used.  

Each entry consisted of a two-meter long four rows 
subplot in each replication. The distance between 
the rows was maintained at 75 cm and plant to 
distance as 20 cm. The crop was sown on July 4, on 
well-prepared seedbeds, in a fertile field enriched 
with organic matter with the help of a single row 
hand drill. A basal dose of 120 Kg N and 90 Kg 
P2O5 ha-1 was applied.  All the P2O5 in the form of 
Super Phosphate was incorporated in the soil at the 
time of seedbed preparation. While N in the form 
of urea was applied in two splits, half at the time of 
seedbed preparation and half at knee height. 

The data were recorded for days to 50% silking, 
plant height (cm), number of cobs per plant, grain 
yield (kg ha-1). The data were subjected to analysis 
of variance (Steel and Torrie, 1981). Variables 
showing significant differences among the 
treatments were further tested for comparison of 
significance of means by using Duncan’s Multiple 
Range Test (Duncan, 1955). 

 
RESULTS AND DISCUSSION 
All entries were evaluated in comparison with two 
check cultivars, Babar (late maturing hybrid) and 
Pahari (early maturing, synthetic). Except the check 
hybrid Babar, the data for late maturing (days to 
silking were more than 60) hybrids/synthetics were 
not included in the study. Suitable maturity is an 
important consideration in maize cultivars to fit 
into multiple cropping systems in Northern Areas 
of Pakistan. The prevailing agro-climatic 
conditions of the region do not allow cultivating 
highly yielding late maturing cultivars. Thus the 
top consideration is given to early maturity and 
high yield. 

Analysis of variance revealed that the effect of 
hybrids/synthetics was highly significant for all 
traits studied (Table I). The check hybrid Babar 
took maximum days to 50% silking (69 days) 
followed by hybrid Be-Misal-2002 (60 days). The 
synthetics/varieties Ev-1097 and Soan-3 proved to 
be the earliest among the entries studied taking 47 
and 48 days, respectively for days to 50% silking  
(Table-II).  This result suggests different genetic 
background among the hybrids/synthetics studied 
for days 50% to silking (Khan, et al. 2002).  Days 
to 50% silking and days to maturity have been 
reported to be positively correlated (Khan, et al. 
2002).  

The data in Table II revealed that the hybrid 
TCOD-177 yielded the tallest Plants (332 cm) 
while the check hybrid Babar produced the shortest 
(169 cm) plants. The highest yielding genotype Be-
Misal 202 has a height (267 cm), which is 
statistically at par with the height of the tallest 
genotype. This result is in accordance with those of 
Khan et al. (2002) who also reported significant 
difference among the maize synthetics for plant 
height and days to maturity. Association between 
plant height and grain yield expressed in Pearson's 
correlation coefficient was positive (Table III). A 
higher plant height was correlated with greater 
grain yield. Spanner, et al. (1995) also reported a 
positive correlation between plan height and grain 
yield. 

Difference among the hybrids/synthetics for 
number cobs of plant-1 was highly significant 
(Table I).  The hybrid TCON-178 produced t 
maximum number of cobs (1.323) plant-1 while 
TCON-124 yielded the minimum numbers of cob 
(0.97) plant-1 (Table II). The highest yielding 
genotype Be-Misal-202 had the number of cobs 
plant-1 at par with those of TCON-178. The number 
of cobs plant-1 was positively correlated with grain 
yield (Table III). 

The final grain yield is a function of the combined 
effect of individual yield components, which are 
likely to be influenced by the genetic as well as the 
environmental factors. In the present study 
difference among the hybrid/synthetics was 
significant for grain yield. Be-Misal-202 (hybrid), 
TCON-173 (hybrid), EV-1098 (synthetic) TCON-
110 (hybrid), and EV-1097 (synthetic) were at par 
with each other and produced the maximum grain 
yield. Similarly the synthetic cultivar Soan-3 is at 
par with hybrids CON-168, TCON-140, TCON-
114 and TCON-147 were at par and these entries 
were in the second position in term of grain yield. 
Aziz, et al. (1992) tested maize hybrids and 
synthetics and found significant difference for yield 
and days to silking. A significant negative 
correlation between grain yield and early maturity 
was observed and there was a tendency that the 
hybrids/synthetics with shorter maturity period 
produced higher grain yield.  This might be 
because of shorter growing period (earlier winter 
fall), as the late maturing cultivars need a longer 
growing season for different developmental stages. 
Hence the late maturing cultivars cannot produce 
the potential yield (CIMMYT, 1989; Rajaram et al. 
1998).  

Earlier researches on farmers’ fields revealed that 
the hybrids could enhance maize productivity in the 
country (Chughtai et al. 2003). However, in this 
research, the synthetic cultivar Ev-1098 was at par 
with the high yielding hybrid in terms of yield but 
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it was earlier maturing than Be-Misal-202. 
Similarly, the synthetic cultivars Ev-1097 and 
Soan-3 were the earliest maturing entries among 
the tested Hybrids/synthetics and placed in second 
group in terms of yield (Table II).  Because of their 
early maturity and high yielding potential, these 

synthetics (open pollinated cultivars) may fit into 
the specific short growing season of Northern 
Areas of Pakistan. Thus the synthetic cultivars Ev-
1098, Ev-1097 and Soan-3 are recommended for 
cultivation in the double cropping zone of Northern 
Areas of Pakistan. 

Table-I: Mean square values from analysis of variance for the traits studied 

SVO df Days to silking Plant height (cm) Cobs plant-1 Yield (Kg ha-1) 

Replication  2 1.87 493.58 0.009 1800357.1 

Genotypes  27 49.231** 470`4.13** 0.027** 4575754.0** 

Error 54 3.07 1348.66 0.012 714986.8 

Total 83     
** Highly significant 
 
Table-II: Performance of different hybrids/synthetics for various traits 

Entries 
Days to 50% 

silking 

Plant height 

(cm) 

Cobs plant-1 Grain yield 

 (Kg ha-1) 
TCON-113 57.0 b-e 185 f-h 1.230 a-d 2250 h 
Baber  (Check) 69.0 a 169 h 1.137 a-e 2450 gh 
TCON-63 53.7 e-g 255 b-f 1.090 b-e 2900 f-h 
TCON-84 57.0 b-e 249 b-g 1.057 b-e 3000 e-h 
TCON-180 58.7 bc 233 b-h 0.957 e 3100 d-h 
TCON-135 59.0 bc 195 e-h 0.980 e 3150 d-h 
TCON-185 54.7 d-g 275 a-c 1.110 b-e 3250 c-h 
PAHARI 53.0 fg 274 a-d 1.050 b-e 3650 c-h 
TCON-124 54.7d-g 276 a-c 0.970 e 3700 c-h 
TCON-175 58.0 bc 256 b-e 1.043 c-e 3800 c-h 
TCON-171 56.0 c-f 243 b-g 1.080 b-e 4050 c-g 
TCON-153 58.7 bc 276 a-c 1.130 a-e 4250 c-f 
TCON-165 52.0 g 178 gh 1.033 c-e 4250 c-f 
TCOD-177 58.7 bc 332 a 1.120 a-e 4300 c-f 
TCON-144 56.7 b-e 202 d-h 1.050 b-e 4350 c-f 
TCON-178 55.0 d-g 232 b-h 1.323 a 4400 b-f 
TCON-129 55.7 c-f 261 b-e 1.020 de 4400 b-f 
TCON-85 56.7 b-e 213 b-h 1.060 b-e 4500 b-f 
SOAN-3 48.0 h 197 e-h 1.050 b-e 4500 b-f 
TCON-168 52.0 g 229 b-h 1.000 e 4650 b-f 
TCON-140 54.7 d-g 205 c-h 0.977 e 4700 b-d 
TCON-114 56.0 c-f 214 b-h 1.037 c-e 4700 b-d 
TCON-147 55.0 d-g 231 b-h 1.103 b-e 4700 b-d 
EV-1097 47.0 h 221 b-h 1.243 a-c 4900 bc 
TCON-110 52.0 g 284 ab 1.263 ab 6000 ab 
EV-1098 54.7 d-g 275 a-c 1.080 b-e 6600 a 
TCON-173 53.0 fg 178 gh 1.043 c-e 7000 a 
Be-Misal-202 60.0 b 267 a-e 1.250 a-c 7200 a 

LSD (P = 5%) 2.87 60.12 0179 
1384 

*  Means in the same column followed by the same letters are not significantly different (DMRT). 
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Table-III: Pearson’s correlation coefficient between various traits studied 

 Plant height Cobs plant-1 Yield 

Days to 50% silking -0.03NS 0.04 NS -0.35** 

Plant height  0.08 NS 0.12 NS 

Cobs plant-1   0.15 NS 

NS  Non-significant  ** highly significant 

 
REFERENCES 
Aziz, A., M. Saleem, H. Rahman and F. Muhammad. 

1992. Performance of maize hybrid under 
irrigated condition. Sarhad J. Agric. (5): 509-
512. 

 
Chughtai, S.R., M. Hussain, M. Aslam, H.N. Malik and 

H.I. Javed. 2003. Performance of maize 
hybrids developed from indigenous sources. In: 
Sustainable utilization of plant genetic 
resources for agricultural production. PGRI, 
NARC, Islamabad. 227-234. 

 
CIMMYT. 1989.   Maize Research in Pakistan. Mexico, 

D. F. CIMMYT. 
 
Duncan, D.B. 1955. Multiple Ranges and Multiple F. 

Test. Biometrics 11:1-2.FAO. 2001. 
FOASTAT Database. 

 
Khan, A., H. Rahman, A. Ahmad and H. Khan. 2002 

Evaluation of maize synthetics for maturity and 

yield under Haripur conditions. Sarhad J. 
Agric. 18(30): 299-302. 

 
Rajaram S., P.R. Hobbs and P.W. Heisy. 1998. Review 

of Pakistan wheat and maize Research 
Systems. 

 
Salvador, R.J. 1997. Maize. In: The Encyclopedia of 

culture and Society of Mexico. Fitzroy 
Dearborn Publishers. 

 
Spaner, D., R.A.I. Brathwaite and D.E. Mather. 1995. 

Evaluation of open pollinated maize varieties 
in Trindad. Plant Varieties and Seeds 8(2): 
125-134. 

 
Steel, R.G.D. and J.H. Torrie. 1980.  Principles and 

procedures of statistics. Mc Graw Hill Book 
Co. New York. pp. 107-109.

 


