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 To investigate the summer delay planting dates on agronomical traits of grain corn in 

double planting after rice agronomy product, an experiment in the form of completely 

randomized block design with four replications was performed. Results showed that 
plantation date has significant effect on all studying traits at probability level of 1 

percent, statistically. Only maize height and grain number in the maize didn’t affected 

statistically by variety. Yield rate of grain for hybrid 704 was more than hybrid 304. 
Maximum yield of grain for hybrid 704 was achieved at the planting dates of August.28 

and Aug. 13 and for hybrid 304 was achieved at planting date of Aug 20.Hybrid of 304 

had only vegetative growth in the 10 Sep plantation date. The maximum rate of grain 
weight to the steam was achieved for hybrid 704 , with planting at 28 Aug. 
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INTRODUCTION 

 

 Corn is a monoecious plant and annual, from the family of Graminae , sub family of Maydeae, genus of Zea 

and spice of mays with 2n=20 chromosome [17]. The purposes of this paper are, specifying the best date of 

planting after rice harvest on plant-traits of maize and specifying the best genotype on plantation date of maize 

in summer delay-planting. Mokhtarpour et al [22] by investigating the effect of plantation date and density  on 

the maize yield in sweet corn in summer delay-plantation concluded that maize height has been affected 

statistically by plantation date at the probability level of 5% and plantation date in year at the probability level of 

1%.maize weight showed significant difference statistically under effect of plantation date and plantation date × 

year. Similar results were achieved about the factor of grain weight to steam also. Hybrid varieties have high 

potential of yield but adaptation of different hybrids to ecological condition has significant difference. Plantation 

date not only influences germination speed of seeds but impress all phonology steps of plant too. In this juncture 

the time of generative organs emergence and also pollination and fertilization in the respect of conjunction with 

stressful condition specifically heat and or humidity deficiency can influence growth and final yield of plants 

seriously. Hashemi dezfoouli and Herbert in 1992 have reported that the shadow occurring specially in high 

density can lead to increasing infertility percent to 50 percent. Hanway and Eick in 1965 Duncan and Huskt in 

1968 during separate experiments expressed that the number of leaf in maize has positive correlation with plant 

height and it is a good index to determine maturity degree of different hybrid group of maize such that the 

number of leaves in early-mature hybrids are less than late-mature hybrids. The following suggested model that 

was offered by olsen and et al in 1993, will be a suitable tool for forecasting harvest date of sweet corn in 

tropical areas and forecasts days numbers from plantation to maturity exactly. 
 for   Th<T<Topt               R=Ropt (T-Topt)  ÷ (Topt-Tb) 
for  Topt<T<Tmax             R=Ropt (T-Topt)  ÷ (Tmax-Topt) 
Topt=optimum temperature degree (centigrade) 
Ropt= growth rate in optimum temperature degree in day 
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Tb=base temperature 
R= growth rate in day 
Tmax=maximum temperature 
 Hunter in 1980 during an experiment concluded that with delay in plantation the growth period length of 
plant is decreased and providing sufficient assimilates to reserved in grains is decreased, but the plantation date 
hadn’t effect on nitrate amount in corn grains. 
 Apart from the subjects about photosynthesis and grain filling, planting date and density optimum have 
reciprocal effect meaning that early or late plating date changes the optimum density . Nuf ziger in 1994, 
achieved and reported the following relation on the base of two component of density and planting date: 
Yield=23.96+1.659(D)-0.0302(D)2+ 7.673?(P)-0.1266(P)2 
D=days numbers after 1th april 
P=plant density to 1 thousand bush in acer 
 Peaslee and et al in 1971 during an experiment found that the days number between germination until silk 
emergency, influences from plantation date as in early planting as compared with late planting, the plant reaches 
to the flowering and fertilization stages in much number of days. Growth daily additive(assembly) temperature 
degree (GDD),increased by delay in plantation  date ,that is confirmer of strong effect of heat on the growth rate 
of plant from germination to the silks emergency, thus the plant growth rate influences by planting date , also in 
early plantation, the grain yield is more than late planting. 
 

MATERIALS AND METHOD 
 
 Due to investigating the best plantation date and variety on yield and the yield factors of the grain corn, an 
experiment was performed in the farm of Chalous azad university in the agronomy year of 2013.This farm is 
placed at the 40 degree and 58 northern minute latitude and 53 degree and 69 eastern minute longitude from 
Greenwich meantime and its height from the sea is +3 meter. 
 The soil of experiment place has the clay texture with electerical conductivity of 0.94 mili mouse on cm2 
and PH=7.31.This experiment was performed as completely randomized block design in four replication. 
Plantation date was the main factor and variety was the secondary (subsidiary) factor. The main factor was 
included four levels: 
A1: first planting date at 18.aug.2013 
A2:second planting date at 27.aug 2013 
A3:third planting date at 9.sep.2013 
 Secondary factor was included two levels: 
B1:semi early maturation genotype(KSC304) 
B2:very late maturation 
 Seeds were soaked in water for 24 hours, after disinfectant for better germination and after germination 
plantation in the main field was performed. Preparation of the field such as irrigation, plough+ (when humidity 
reaches to 75 percent of FC) was done and then grading of the soil was performed. Application of chemical 
fertilizers was performed following the soil and water research center suggestion in the amount of 184 kg pour 
nitrogen of urea fertilizer-source, 75 kg potassium as k20 from potassium-sulfate source and 26 kg phosphorus 
as P205 from super phosphate triple source. Any treatment or subsidiary plot after creating furrows  including 7 
plantation lines with 5 meters long and 65 cm distance between lines , 2 meters distance between replication, 1 
meter distance between subsidiary plots and 1.5 meters distance between the main plots. Plantation was 
performed as heap (mass) and it was planted 3 seeds in each heap and at 4- leaves stage one bush was kept. The 
distance between two bushes was 25 cm. All agronomical controls were performed in the suitable time. 
Harvesting was done from the level of 4 m2 from two middle lines and after removing border effect and mean 
compare by Duncan test the best treatment- combination was selected and suggested. During development , 
sampling was performed to investigate steam dry weight, leaf dry weight and leaf area index. Different sampling 
for assessment in maturation time such as plant height, maize length, maize diagonal, maize weight, number of 
rows in maize, number of grain in row, number of grain in maize, the weight of 100 grain, dry weight of bush 
per m2, ratio of grain weight to steam, grain yield per m2 and harvest index were recorded. For measuring dry 
weight of bush during agronomy season through   some managements, 1 m2 of each plot was cut from ground 
level and then different components of plant were placed for 72 hours in oven at 90 degree of centigrade. After 
weighting of samples the amount of dry mater was recorded. Achieved dates by MSTATC software were going 
under analysis of variation and mean compare has been performed by multi-sided test of Duncan at the level of 
5 percent, also correlation coefficient and step to step analysis was performed between traits through SPSS 
software and for drawing graphs EXCEL software was used. 
 

RESULTS AND DISCUSSIONS 
 
 As it is seen in table 1, plant height, statistically was affected by simple effect of plantation date and variety 
at the probability level of 1 percent (table 2). With delay in planting of spring maize, because of the faster 
providing of temperature requirement, the length of developmental period of plant will be shortened and growth 
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speed, such as plant height will be decreased. But with delay in plantation of summer maize (after rice 
harvesting), due to contact with very low temperature and shorter length of autumn days, the growth speed and 
plant height is decreased [2,13]. 
 Maize length, statistically, is affected by simple effect of planting date and reciprocal effect of planting date 
× variety at the probability level of 1 percent (Table 1). As it is seen in table 2, the least length of maize was 
achieved for plantation date of 1 sep. Waligora [32]. Reported also with delay in planting , the maize height was 
decreased significantly. 
 As it is evident from table 1, maize diameter and weight were affected statistically by planting date , variety 
and their reciprocal effects at the probability level of 1 percent. Mokhtarpou et al [17] showed that maize weight 
, under effect of planting date and planting date in year showed significant diversity, statistically. 
 
Table 1: mean of squares of some agronomical traits in two variety of grain corn(KSC304, KSC704) under different plantation date. 

Source of variation DF Plant height Maize length Maize diameter Maize weight 

replication 3 12438.281** 10.029 n.s 0.639* 13.031 n.s 

Plantation date 3 10190.365** 287.924** 
18.705** 

 
196887.36** 

Error a 9 494.142 3.473 0.145 32.142 

variety 1 7843.781** 0.945 n.s 7.9** 57715.031** 

Planting date × variety 3 651.865 n.s 75.57** 1.489** 12484.865** 

Error b 12 614.094 3.06 0.062 17.656 

Variation 
Coefficient(cv) 

-- 19.45 12.74 7.39 1.39 

Levels of significant:* =P< %5, **= P<%1 and NS = not significant 

 
Table 2: mean compare of some agronomical traits of two grain corn variety under different planting dates. 

Treatments Plant height(cm) Plant length(cm) Maize diameter(cm) Maize weight(g) 

Planting dates     

19 august 143.1 ab 17.19 a 4.35 a 423.5 a 

27 august 160.5 a 16.38 a 4.313 a 389.4 b 

2 september 128.4 b 16.63 a 3.725 b 321 c 

9 september 77.63 c 7.75 b 1.125 c 76 d 

Varieties     

KSC704 112 b 13.9 a 3.9 a 345 a 

KSC304 143 a 13.6 a 2.9 b 260 b 

Means with similar letter were not significant at the 5% probability level. 

 
 Number of rows in maize was affected statistically by simple effect of plantation date and variety and 
reciprocal effect of planting date × variety at the probability level of 1 percent (table 3). Beniot et al in 1965 
during a research concluded that plantation date has considerable effect on the grain yield as grain yield in those 
corns that are planted at near the late of growth are much less than those that have been planted in sooner 
planting date of the same year. As it is seen in table 3, number of grain in row is affected statistically by planting 
date and reciprocal effect of planting date × variety at the probability level of 1 percent and under simple effect 
of variety at the probability level of 5 percent. Number of grain in maize is affected statistically by plantation 
date and reciprocal effect of plantation date × variety at the probability level of 1 percent (table 3). Plantation 
date influences factors such as pollination, grain growth, grain weight, and also grain number per maize (Beniot 
et al, 1965). As it is clear in table 3, weight of 100 grain is affected statistically by simple effects of planting 
date and variety at the probability level of 1 percent. Mokhtarpour et al [22] found that grain weight didn’t 
affected by planting date but mean compare showed that in planting date of 23 june, the most grain weight was 
achieved. Reciprocal effect of planting date × bush density at the probability level of 1 percent influenced grain 
weight. 
 
Quantification traits: 
 Simple effects of planting dates, variety and their reciprocal effect  on ratio of grain weight to steam weight 
at the probability level of 1 percent didn’t show significant difference statistically.(table 5). Mokhtarpour et al 
[22] showed that ratio of grain to steam weight is affected by year at the level of 1 percent. As it is seen in table 
5, the bush dry weight is affected statistically by planting date at the probability level of 1 percent and reciprocal 
effect of plantation date × variety at the probability level of 5 percent(table 6). Karamzadeh and kashani 
expressed that difference of varieties from the viewpoint of dry matter production and bush dry weight, was 
significant and on the other hand with delay in plantation, grain yield increases. Assembly temperature of daily 
growth (GDD) decreases with delay in planting date that is confirmer of strong effect of temperature on the 
plant growth speed and bush dry weight from germination stage to silk emergency. Therefore, plant dry weight 
is under effect of planting date [25]. Simple effect of plantation date, variety and reciprocal effect of variety× 
planting date on grain yield at the probability level of 1 percent had significant difference statistically (table5). 
 One of techniques that is used in spring early planting is use of polymer coated seeds that it can be planted 
corn 2-3 weeks before pasture (grassland) and amends the risk of yield decrease in late planting date [7]. Simple 
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effect of planting date variety, and reciprocal effect of variety× planting date had significant effect on harvest 
index at the probability level of 1 percent, statistically(table 5). 
 Mokhtarpour et al [22] in studying of planting date effect and concentrarion  on the yield of corn maize in 
summer planting, reported that harvest index was significant under effect of year at the level of 1 percent. 
 
Table 3:- mean squares of yield component of two grain corn variety(KSC304,KSC704) under different plantation date. 

Source of variations DF 
Number of row 

per maize 
Number of grain 

per row 
Number of grain per 

maize 
Weight of 100 

grain 

replication 3 0.865 n.s 0.781 n.s 666.417 n.s 0.365 n.s 

Plantation date 3 140.365** 1051.281** 248660.583** 2979.615** 

Error b 9 0.337 11.865 2344.056 9.031 

variety 1 157.531** 69.031* 1104.5 n.s 1391.281** 

Planting date× variety 3 61.615** 511.948** 73903.583** 18.615 n.s 

Error b 12 0.677 8.385 2316.563 5.865 

Variation coefficient(cv)  6.5 10.61 12.21 7.55 

Levels of significant:* =P< %5, **= P<%1 and NS = not significant. 

 
Table 4: mean compare of yield components of two grain corn variety(KSC304, KSC 704)under different planting dates. 

Treatments 
Number of row per 

maize 
Number of grain per 

row 
Number of grain per 

maize 
Wight of 100 
grain(gram) 

Plantation dates  

19 august 14.75  A 33.13 A 480.4 B 47.25 A 

27 august 14.88  A 33.88  A 502.1 A 46.75  A 

2 spptember 14.63 A 32 A 463.3 C 25.88B 

9 september 6.375  B 10.13 A 130.8 D 6.5 C 

varieties  

KSC704 15 A 26 B 388 A 39 A 

KSC304 10   B 29 A 400 A 26 B 

Means with similar letter were not significant at the 5% probability level. 
 
Table 5: meansqures of grain yield and dry weight traits of two grain corn variety(KSC304, KSC 704) under different plantation dates. 

Source of variations 
Degree of 
freedom 

Grain weight 
Bush dry 

weight(gr/m2) 
Grain yield 

(gr/m 2) 
Harvest index Steam 

weight(gr) 

replication 3 0.009 n.s 704455.333 n.s 1663.405 n.s 48.072 n.s 

Planting date 3 0.259** 9617436** 1228347.14** 1797.90** 

Error b 9 0.009 464825.11 5177.145 23.52 

variety 1 0.284** 151250 n.s 61127.56** 582.64** 

Planting date × varity 3 0.068** 2574023.33* 60454.84** 547.327** 

Error b 12 0.007 681402 2383.916 22.461 

Variation coefficient  31.37 25.85 10.37 26.41 

Levels of significant:* =P< %5, **= P<%1 and NS = not significant 
 
Table 6: mean compare of grain yield and dry weight traits of two grain coro varietv(KSC304, KSC 704). 

Treatment 
Grain weight 

Bush dry weight(gr) Grain yield(gr/m2) Harvest index 
Steam weight(gr) 

Planting dates  

19 august 0.3219 a 4106 b 841.06  a 20.36 b 

27 august 0.4681 a 2732 c 865.15 a 34.59 a 

2 september 0.2081 a 4157 a 451 b 13.38 c 

9 september 0.0424 a 1914 d 81.36c 13.36 c 

varieties  

KSC704 0.3544 a 3159 b 596.125 a 22.07 a 

KSC304 0.1658 b 3296 a 508.75 b 13.625 b 

Means with similar letter were not significant at the 5% probability level. 
 
Conclusion:  
 Maximum grain yield for hybrid 704 was in planting date of 19 and 27 august and for hybrid 304 was in 
planting date of 10 august and grain yield in hybrid 704 was more than hybrid 304. Thus plantation of corn in 
rice field alternation as double plantation after rice is possible. With respect to being variable of climate in 
different years with different areas it is suggested that this experiment perform more than once and in different 
areas. With respect to that, variety type is one of important factors of planting therefore it is necessary that in the 
next experiments different varieties and in different dates be investigated. 
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