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ABSTRACT: Maize (Zea mays L.) is the most important staple crop in Khozestan with the big holder 
farming systems accounting 32% of the total produced maize of iran. An experimental  field located in 
Safi Abad Agriculture Center (SAC) which is located in Khouzestan province of iran  to test three local 
populations maize for tassel morphology, pollen prodactivity (pp) g, Main branch length (MBL)cm, 
Number of branches (NTB), Number Alopcia per row (NAPR) and Garin yield (GY ) ton/ha. The 
experiment was set up in randomized complete block on spilt plotse design  in 2 different dates of 
planting, july 17th and  Aug 6th in main plots and sub plots are hybrids corn that have 3 genotype which 
two of them are new medium maturity hybrids  and Sc704 as witness with three replications in 2010. 
Information about productive elements have been gathered from countings and measurements of  Five  
plants, which were taken from each plot. Pollen was collected in pollen bags in each plot that plants 
were randomly selected from two middle rows. The collection of pollen was started when the first anthers 
appeared on the tassels main branches. Population analyses have revealed a large amount of variability 
for tassel morphology, pollen productivity (PP) and Grain yield (GY). Pollen productivity (PP) was 
significantly affected by date, Main branch length (MBL)cm, Number of branches (NTB), Number alopcia 
per row (NAR) and Grain yield (EY ) ton/ha was significantly affected by date and genotype. According 
to the results, planting date has effitient  effects  on seed performance and the other triats. The rate of 
produced pollen grain in the Second date of planting increased to 53%.And on the other hand in second 
date of planting. The rate of alopecia per row decreased to 51% in compare whith the first date of 
planting that it leads to have have more 36.75% seed performance. In addition the effects  of hybrid was 
sufficient for all analized traits except the number of alopecia per row . in the case of hybrid effects the 
maximum performance of seed is respecting Sc MOBIN with the performance of 11.60 ton.ha -1  and Sc 
704 9.61 ton.ha -1 . So, MOBIN in compare whith the two hybrids . in the north region of Khouzestan is 
the leading variety . 
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INTRODUCTION 
 

 Maize (Zea mays L.) is a monoecius species, which has separate staminate and pistillate flowers on the same 
plant. The male inflorescence (tassel) arises from the shoot apical meristem, while the female inflorescences (ears) 
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originate from the axillary bud apicies (Maiskomitee, 2003). During development, spikelets transition from bisexual 
due to the selective elimination of male or female developmental processes, resulting in two morphologically 
distinct inflorescences; the male tassel and female ear (Wei Li, 2009). Pollination in maize can occur only if pollen 
shed by the tassel is captured by the stigmas (silks) on the ear. Pollen is produced in the anthers of the tassel at 
the top of the plant. When mature, the anthers suspend on filaments that emerge from the tassel and pollen is 
released from an opening at the tip of the anther. Branches start to shed one or  two days after the beginning of the 
pollen shed of central rachis and follow the same pattern. An individual tassel may shed pollen for 2 to 10 days, 
depending on genotype and environmental conditions (Fonesca and  Westgate, 2003). Morphology of tassel 
components primarily influencing pollen amount can be a significant factor of successful seed production. There 
are only few studies reporting tassel characteristics and pollen producing ability of maize. Inheritance of tassel 
features has not been fully clarified yet (Berke and Rocheford, 1999), cited by Bodi and Pepo (2007). The majority 
of maize varieties are able to produce adequate quantity of viable pollen under various ecological circumstance, 
and pollen production cannot be considered as a limiting factor as far as yield is concerned (Duvick, 1997). 
Managing pollen dispersion is an important consideration in seed production, too. The male tassel can produce 
considerably more pollen grains than required for pollination of a single plant (Schoper et al., 1987). A single tassel 
from a normal plant may produce up to 25 million pollen grains or an average of 25000 pollen grains for each 
female flower on an ear of 750 to 1000 kernels (Poehlman and Sleper, 1995), cited by Bannert (2006). 
Environmental conditions can affect pollen availability by modifying the synchrony between pollen shedding and 
silk  emergence, by affecting how long pollen remains viable, or by changing the amount of pollen produced per 
tassel (Bolanas and Edmeades, 1993). However, extreme abiotic stress factors may cause flowering 
asynchronism, reducing the chance of fertilization or may generate the production of less viable pollens in  lower 
quantity. Though pollen production does not limit kernel set, the amount of pollen produced per plant   could 
become a limiting factor for kernel number if the reduction in tassel size persists (Basseti and  Westgate, 1994). 
Our study was undertaken to obtained information for tassel morphology, pollen  productivity per plant for three 
local populations maize in agro ecological conditions of  Khozestan . Maize (Zea mays L.) is one of the important 
cereal crops in the world and Iran after wheat and rice (Gerpacio and Pingali, 2007). Under heat stress, maize plant 
shows stunted growth, wilting top firing, tassel blast, silking delay and desiccation, pollen abortion and poor seed 
set which eventually can result in yield losses. Heat stress is 2 nd major abiotic problem after drought that reduces 
grain yield more than 15 percent (Akbar et al, 2008). In southern part of Iran, especially in Khuzestan, heat stress is 
one of the most important abiotic stress in maize growing area. Therefore breeders need to develop such maize 
genotypes which may sustain period of heat stress stress without lowering their yield potential. 
 
Materials and Methods 

Plant material An experimental design field with three maize local SAFEI ABAD AGRICULTURE RESEARCH 
CENTER was conducted 120 km North of the KHOZESTAN at Latitude E 32º29’88”, Longitude E 49º22’57” and an 
altitude 82 m.a.s.l in iran cuntry . with an average rainfall of 325 mm per year and the mean annual temperature of 
about 28.3ºC . This site is in the region where summer temperatures sometimes exceed 50ºC, resulting in higher 
vapotranspiration The three MLPs collected from traditional farmers in regions of KHOZESTAN were designated 
as: Sc MOBIN, Sc KARON and Sc 704 (Tab. 1). The experimental design was a randomized complete block on 
spilt plotse design  in 2 different dates of planting july 17th and  Aug 6 in main plots and sub plots are hybrids corn 
that have 3 genotype which two of them are new medium maturity hybrids and Sc704 as witness with three 
replications. Experimental unit (plot) consisted of eight rows  and 1 row non sowed(border row) 8m long and 75 cm 
apart, with plant to plant distance of 17 cm or 75000 plants ha -1. Different parameters for tassel morphology were 
estimated from measurements of 10 random plants per plot. Pollen was collected in pollen bags from the two 
middle rows per plot. The  collection of pollen was started swhen the first anthers appeared on the tassels main 
branches. Measurements were carried out until there was no measurable quantity of pollen in the bags any more. 
Pollen was cleaned of impurities (anthers, insects, etc) using finemeshed screen. Main branch length (MBL), 
number of tassel branches (NTB), and total branches length (TBL), were recorded when tassels reached maximum 
pollen shed. Main branch length (MBL) was measured from the insertion of the first branch on the stem to the main 
tassel branch. Total branch length (TBL) was calculated as the sum of the lengths of all branches. This calculation 
provides an estimate of the effects pollen production (PP) per tassel by assuming a uniform distribution of flowers 
on the main tassel branch, and uniform, lower density of flowers on the lateral branches. Eventually Physiologic 
maturity occoured by harvesting lains by  not considering 1 meter of top and end of third and fifth rows. Number of 
alopecia per row and at last grain yield (GY) on 14% of humidity counted. The data for all traits were analyzed 
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using analysis of variance (ANOVA) and Duncan’s multiple range test. Statistical analyses were conducted using 
program SASS (2003) and Excel program. 
 
Results and discussion 
 Only effects  of planting date on pollen production (pp) trait at 5% significant probility(Tab 1) . 
Acording to LSD (compare mean) pollen pordactivity (pp) was first planting date (17 Jul) and second planting date 
(6 Agu) value 00.96,01.94 g  pre tassel was considers  for category  of a and b (Tab 1).  Also mean value for (PP) 
and tassel morphological characteris of three local population maize are given in (tab 2). The significantly  higher 
value (PP) was characterized genotype SC MOBIN on value 1.54 g per tassel, while ahith lower was recorded at 
SC704 (0.56 per tassel). Other study in KOSOVO of  ten local population maize had significant value on (pp) per 
tassel which varied from 00. 83g to 02.00g (Aliu et al). Tassel morphology changes dramatically as it emerges from 
the whorl, sheds pollen and senesces. Thus, attempts to relate tassel morphology with pollen production must 
consider this phenology and document the stage at which tassel are sampled (Fonesca and Westgate, 2003). 
Pollen represents a critical stage in the life cycle of plants, as viable pollen is crucial for efficient sexual plant 
reproduction. Maize pollen grains are one of the heaviest and largest (about 90-100 µm) among the wind-dispersed 
pollen grains, thus limiting the distance maize pollen can travel (Raynor et al., 1972). A study by Racz et al. (2006), 
conducted in Martonvasar showed different results for Pollen Productivity (PP) which varied from 7.5 till 2.12 . 
 

Tabel 1. Analysis of variance for pollen production and tassel morphological 
                                 characteristics of to date plantining and three maize in north of khozestan  

    MS   

Garinl yield (GY) 
ton/ ha 

NumberAl
opcia in  
row (NAR) 

Number of  
branches 
(NTB) 

Main 
branches 
Length 
(MBL) cm 

Pollen 
productivity 
PP) g) 

Degrees 
of 
freedom 

 
 
 
S.O.V 

0.31 ns 0.02* 00.27 ns 02.52 ns 
 

0.03 ns 
 

2 Replication (R) 

46.14 ** 0.82* 41.55* 61.21* 00.71* 1 
Date of planting 
(D) 

0.41 0.004 74.20 0.54 00.02 2 (D) error 

7.51 ** 0.011ns 41.18* 64.49** 00.41 2 Hybrid (H) 

2.26 ns 0.006ns 0.57 ns 12.12ns 00.36 2 
Date of planting 
(D) 

0.68 0.01 02.06 1.31 00.23 8 error(H) 

08.01 10.32a 14.73 3.88 40.09  %CV 

                                               
                        ns, * and **:nonsignificant, significant at 5% and 1% probability levels, respectively. 
 

Table 2. Mean values for pollen production and tassel morphological characteristics of to date plantining 
and three maize in north of khozestan 

                      
     *In each column, means with similar letters do not differ significantly at 5% probability level. 
 
Effects  of  plantig date and genotype on main branch length (MBL) at 5% significant and 1% probility. Also mean 
of (MBL) which varied from 25.92 per tassel in first planting date (17th jul) 25.92 Cm to 28.69 tassel in second 

Garinl yield (GY) 
ton/ ha 

 Number 
Alopcia in  
row 

Number of  
branches 
(NTB) 

Main 
stem 
Length 
(MBL) 
cm 

Pollen  
productivity 
PP) g) 

Traits 
Treatments 
Level 

Treatments 

8.71 b 9.69b 07.88b b 92/25 
 

b 0.96 
 

 17 Jul Date 
planting 
Level 11.91 a 4.59a 11.87a 28.69 b a 1.49 6 Aug 

9.61 b 6.95a 07.19 b 22.89 c b 0.56  704 

SC 9.71 b 7.75a 10.32a 24.45 b a 1.44  Karon 

11.60a 6.72a 11.33a 25.55 a a 1.54  Mobin 
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planting date (6th Age). The significantly higer value for (MBL) was characteriesd genotype Sc MOBIN on value 
25.55 per tassel while lower was recorded at Sc 704 (22.79 cm per tassel). Similar findings range of (MBL)  in six 
different maize genotype (25.35 to 32.75 Cm) was reported by fonesca and westage (2003). Also range of (MBL) in 
ten different mize genotype (27.73 to 31.72 cm) was relorted by aliu et al (2011). Effects of planting date and 
genotype on number  of tassel branches for both 5% probility (tab 1). According to LSD (compares mean) first date 
of planting (17 th jul) and second date of planting (6 th agu) 7.88 category b and 11.87 catgory a. The significantly 
higher value for (NTB) was characterized genotype SC MOBIN on value 11.33 branches per tassel, whil which 
lower was recorded at SC 704 (7.88 branches per tassel).other study, non similar findings range of NTB in ten 
different maize genotype (08.89 to 17.00) branches per tassel was relorted by aliu et al (2011). Only effects  of date 
planting on mumber of alopecia per row (NAR) trait at significantly 5% probility (tab1). The significantly higher value 
for (NAR) was first date of planting (17 th jul) 09.69 alopcia per row (tab 2). Maen of (NAR) wich varied from 6.72 in 
SC MOBIN to 7.75 in SC 704 (tab 2). Effects of planting date and genotype on grain yield (GY) for both 1% 
proability according to LSD(compare means)  second date of planting  (6 th Agu) and first date of planting (17 Jul) 
8.71 is considers category of a and b (tab2). The significantly higher value for(GY) was characteriesed genotype 
SC MOBIN on value 11.60 ton.ha -1  Whil lower was recorded at SC 704(9.61 ton.ha-1). So, MOBIN in compare 
whith the two hybrids . in the north region of Khouzestan is the leading variety .   
 
Conclusions 
 
 The results presented in this paper indicate That with correct choice of planting we can date increase pollen 
production by 53 percent and reduce alopecia per row to the 51 percent and increase the yield to 36.75 percent. 
Another findings of the study, genotype Sc MOBIN has a greater number of tassel branches, lots of pollen and 
finally the high grain yielding. 
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