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Abstract

In order to evaluate the yield and grain yield components of corn hybrids in two successive planting dates under Kargj
conditions, two experiments were conducted at Seed and Plant Certification and Registration Institute (SPCRI). The
experiments were carried out in a split plot design based on randomized complete blocks with four replications. In this
research, five levels of biofertilizers (contral, three different levels of Humiforte, Aminol-forte, fosnutren and kadostim
and also a combined level of Aminol-forte-Humiforte and kadostim-fosnutren) were arranged in main plots and three
maize hybrids (including SC704, SC500 and SC260) were regarded as the sub-plots. Some traits such as grain yield, grain
row number, grain number/row, 1000-grain weight and total grain number/ear were studied. The results of variance
analysis in the first planting date disclosed that the effects of different fertilizers, different hybrids and also their
interactions on grain yield were not significant, while the results of second planting date showed that different corn
hybrids had significant effects on grain yield. Mean comparisons of two successive planting dates revealed that the

cultivar 704 produced the highest yield (14.31 and 14.17 t/ha, respectively).
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Introduction

Planting date is one of the most important as-
pects of management in agricultural system
which can affect yield through influencing emer-
gence date, plant density, normal growth, and
pollination and maturity date (Noormohammadi
et al., 1997). Seed planting in suitable date re-
sults in root development, increment of plant to-
lerance against stresses and maize growth cycle
completion and finally yied increment (Dasilva
et al., 1999). Early planting along with humidity
stress or drought stress can disrupt plant repro-
ductive development stages. These kinds of
stresses can result in yied decrement through
kernd abortion and production of kernds with
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lower 1000-grain weight on plants which have
been cultivated with dday (Colvile, 1962). Grain
yidd is a complex character determined by sev-
eral components which reflect positive or nega-
tive effects upon this trait. Meanwhile, it is im-
portant to examine the contribution of each of the
various components in order to consider the ones
which have the greatest influences on yidd (Ozer
et al., 1999). Maize grain yidd potentia has
dramatically increased during the last 50 years
especialy in the temperate regions of the world
(Russd., 1991; Tollenaar et al., 1994). Thisyied
enhancement can be largely attributed to the re-
lease of genetically superior hybrids, higher plant
densities, increased use of chemical fertilizers,
reduction of row spacing, improved cultural prac-
tices, and better weed and pest control (Carlon
and Russd, 1987; Dwyer et al., 1991). In many
parts of Iran, after harvesting winter cereal crop
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(wheat and barley) and rapeseed (Brassica napus
L.) at the end of spring to the next planting in
autumn, there is an 80 to 90-day time gap. As a
short duration cereal crop, maize hybrids have
attained top priority in the areas of high moun-
tains, where water scarcity, chilling conditions
and snowfall limit the growing period of other
cereals. Therefore, sdecting the crops with a
short growth duration is a good choice for plant-
ing in this period. Results of an experiment con-
ducted by Siadat and Shaigan (1994) to evaluate
the effect of hybrid types and planting date on
grain yidd in Khoozestan province revealed that
maize single-cross hybrid 704 produced the high-
est yiedd and was superior among the hybrids.
Dungan (1974) reported that late-maturing maize
hybrids produced higher yield than early- and
medium-maturing cultivars. Maize hybrids differ
in nutrient uptake potential. The results from dif-
ferent researches about the effect of using micro-
nutrients on crop yields are not consistent. Some
researchers indicated that using micronutrients
did not increase maize yied (Sgjedi, 2004; Fo-
touhi et al., 2006; Mohseni et al, 2000) while
others showed different results (Robson et al.,
1984; Lisuma et al., 2006; Slaton et al., 2005). In
an experiment on evaluation of the best plant
density, maize single-cross hybrid 711 (with the
density of 65000 plants/ha) reportedly produced
higher yied (8.86 ton/ha) compared with maize
single-cross hybrid 704 (Ganjeh, 1998). Sadeghi
and Bahrani (2000) indicated that the highest
yidd of late-maturing cultivars belonged to ma-
ize single-cross hybrid 704 while the highest
yidd was observed in medium-maturing culti-
vars.

This study was carried out to evaluate the ef-
fects of different planting dates, various hybrid
types and different biofertilizers on maize grain
yidd.

M aterials and M ethods

The study was carried out in experimental
field of Seed and Plant Certification and Regis-
tration Institute (SPCRI), Kargj, Iran in 2008-09.

The climate of the region was arid and semi-
arid. Experiment was conducted in a split plot
design based on randomized complete blocks
with four replications. Each replication consisted
of 15 plots. In this research, five levels of biofer-
tilizers (control, three different levels of Humi-
forte, Aminol-forte, Fosnutren and Kadostim and
also a combined levd of Aminolforte-Humiforte

and Kadostim-Fosnutren) and three maize single-
cross hybrids (SC704, SC500 and SC260) were
considered as main plots and sub-plots, respec-
tivey. Also, al three different levels of Humi-
forte, Aminol-forte, Fosnutren and Kadostim
were used as beow formula:

(1) Suggested standard biofertilizer levels (2)
25% more than standard dosage (3) 25% less
than standard dosage (4) combined form of sug-
gested biofertilizer dosage. Biofertilizers were
applied at different stages of plant growth in all
plots without control treatment: (1) Aminol-forte
was used at 2-3-leaf stage, (2) Humiforte was
applied at primary growth stages to supply N-P-
K, (3) Fosnutren was used before tasselling and
silking stages, and (4) Kadostim was applied be-
fore maturity between milky and dough stages.
Each plot consisted of six rows 75 cm apart and 8
meter long. In this research, plant density of ma-
ize single-cross hybrids (SC704, SC500 and
SC260) were considered as 65, 75 and 85
plants/n?, respectivdy (with in-row spacing of
20, 18 and 16 cm).

Results and Discussion
Total grainyield

The results of variance analysis of the first
planting date showed that the effect of bioferiliz-
er, hybrids and their interaction on grain yied
was not significant (Table 1). Also means com-
parison of biofertilizers x hybrids interaction by
Duncan Multiple Range Test (DMRT) recog-
nized F3V1 trestment (applied biofertilizer 25%
more than standard dosage with SC704) pro-
duced the highest grain yidd (14.31 t/ha) (Table
2). The results of variance analysis of the second
planting date showed that the effect of bioferiliz-
ers and ther interaction was not significant but
the hybrids effect on grain yidd was significant
at 1% probability (Table 1). Also, SC704 pro-
duced the highest grain yidd (14.17 t/ha) and
also there was not observed significant difference
between hybrids SC500 and SC260 (Table 2).
Also, means comparison of biofertilizers x hybr-
ids interaction in the second planting date by
DMRT showed that F2V1 treatment (standard
dosage of applied biofertilizer with SC704) pro-
duced the highest grain yidd (14.43 t/ha) (Table
3). The results of variance analysis of the com-
bined two planting dates made clear that the grain
yidd was not affected by the planting date and
biofertilizers (Table 4) but mean comparison
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Table1. Analysis of variance of grain yield and related characteristics in the corn hybrids

First planting date (MS)

SO.V. df Grainyidd  Graingrow Rows'ear  Tota grainsear ~ 1000-grain weight
()
Replication 3 14.208 0.407 23.496 9025.974 2071.667
Fertilizer 4 5.182™ 1.052™ 16.582™ 6620.611™ 6191.150™
Error 12 3.511 0.265 9.197 3628.938 4266.081
Hybrids 2 5.137™ 63.185" 197.288" 84958.887" 8431.023"
Hybrids x fertilizer 8 3.821™ 0.238™ 10.164™ 3132.267™ 1572.951™
Total error 30 3.107 0.464 7.121 2550.875 1626.135
Total mean 239.515 150.804 936.705 368609.772 160402.278
C.\V. 13.94 3.91 6.70 7.28 14.18
Second planting date (MS)
SO.V. df Grainyidd  Graingrow Rowsear ~ Tota grainsear ~ 1000-grain weight
()

Replication 3 2.772 17.659 7.216 6452.937 1321.695
Fertilizer 4 0.220™ 14.370™ 0.799™ 5772.702™ 4.846™
Error 12 1.536 22.253 0.551 7302.995 296.260
Hybrids 2 27.212" 744.842" 62.256" 97873.737" 7931.612"
Hybrids x fertilizer 8 0.820™ 5.273™ 0.233™ 1288.357™ 175.423™
Total error 30 1.435 11.563 0.408 3517.864 145.644
Total mean 131.669 2256.262 170.086 441675.811 29175.515
C.\V. 9.30 8.15 3.94 8.85 3.98

showed that the first planting date accompanied
with the applied biofertilizer 25% more than
standard dosage produced the highest yidd (Fig.
1). Furthermore, combined variance analysis of
two planting dates showed grain yidd was af-
fected by hybrids (P < 0.01) and also planting
date x cultivar interaction was significant (P <
0.05). Also, second planting date with hybrid
SC704 produced the highest grain yidd (14.17
t/ha) (Table 4)

The results of combined variance analysis of
hybrids was significant (P<0.01). It was recog-
nized that SC704 and SC260 produced the high-
est (13.46 ton/ha) and lowest (12.00 t/ha) grain
yidd, respectively (Fig. 2).

The results of combined variance analysis of
cultivars and bioertilizers were not significant
(Table 4) but mean comparisons indicated that
the highest and lowest grain yields were obtained
by F3V1 (biofertilizer applied 25% more than
standard dosage with SC704) and F1V3 (control
biofertilizer treatment and SC260) treatments as
14.15 and 11.60 t/ha, respectivey (Fig. 3).

The effects in combined variance analysis of
hybrids, biofertilizer and planting date were not
significant (Table 4) but means comparison re-
vealed that the highest and lowest grain yieds
were obtained by L2F2V1 (second planting date,
standard biofertilizer dosage treatment with
SC704) and L1F1V1 (first planting date, control

Table 2. Means comparison of simple effect of hybrids in two planting dates on the measured characte-

ristics
First planting date
Treatment Grainyield Graingrow Rows/ear Total graingear 1000-grain weight
)
SC704 12.7a 4348 a 16.62b 722.1a 3042a
SC500 12.09a 38b 19.49a 740.1a 263.1b
SC206 12.13a 38.08b 16.23b 619.3b 285.6 ab
Second planting date
Treatment Grainyield Graingrow Rows/ear Total graingear 1000-grain weight
)
SC704 1417 a 1497 c 48.76 a 724.1a 3182a
SC500 1261b 18.23a 38.13b 694.5 a 280.5b
SC206 11.88b 1544 b 38.25b 590.9 b 3105a

Meanswith similar lettersin each column are not significantly different.
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Table 3. Means comparison of interaction between fertilizer and hybrids in two planting dates

First planting date (MS)

Treament  Gronyidd  Graingrow  Rowsear  Total graingear  1000-grain weight
)
Fivi 10.66 ¢ 39.72bc 17.03b 676.3 bed 2998.2 a
F1v2 12.24 abc 37.43 cd 19.87 a 743.5 abc 2181b
F1v3 12.80 abc 37.70 cd 16.05 607.5 de 2199b
F2v1 12.60 abc 43.96 ab 16.25 hc 714.3 abc 2889a
F2v2 12.74 abc 38.17 cd 19.36 a 738.7 abc 269.5 ab
F2v3 14.04 ab 40.09 bc 16.42 hc 659 cd 297.2a
F3v1 14.31a 4554 a 16.98 b 7716a 305.3a
F3v2 12.60 abc 38.40 cd 19.53a 750 ab 291a
F3v3 13.63 abc 39.84 bc 16.60 bc 662 cd 3054 a
FAvV1 12.20 abc 4332 ab 16.64 bc 721.2 abc 298.3a
Fav2 11.73 abc 37.79 cd 19.63 a 741.5 abc 2715ab
F4v3 13 abc 37.55cd 16.40 bc 614.9 de 300.8a
F5v1 13.97 ab 44.85 a 16.21 bc 727.2 abc 330.1a
F5v2 11.16 bc 38.18 cd 19.04 a 726.8 abc 265.7
F5v3 11.98 abc 35.21d 15.69 ¢ 553 e 304.7 a
Second planting date (MS)
Treatment _ _ _ _
Grainyield Graingrow Rows/ear Total graingear 1000-grain weight
)
F1vi1 13.91 abed 48.62 a 15.12 bc 7344 a 312.7ab
F1v2 13.33 abcde 39.07b 18.72a 7305a 287.5cd
F1Vv3 11.77e 38.15b 15.87b 605.8 b 309.1 ab
F2v1 1443 a 49,58 a 14.86 bc 736.2a 319.3ab
F2v2 12.15de 41.15b 1797 a 7334 a 2725d
F2v3 11.70e 39.20 15.40 bc 603 b 314.1ab
F3Vv1 13.90 abed 4751 a 14.88 bc 707.6a 324.7a
F3v2 12.42 bede 36.42b 17.83a 652.3 ab 273d
F3Vv3 11.95de 37.42b 14.97 bc 561.7b 313.1ab
FAvV1 14.26 abc 49.72 a 15.27 bc 731.2a 318.6 ab
Fav2 12.02 de 36.23b 18.10a 656.8 ab 286.8 cd
FAV3 12.30 cde 36.97b 15.67 bc 578.8b 304.3bc
F5Vv1 14.33 ab 48.37 a 14.70c 711.2a 315.6 ab
F5v2 13.12 abcde 37.78b 1854 a 699.6 a 282.8d
F5v3 11.70e 39.53b 15.30 be 605.2 b 311.8ab

Means with similar lettersin each column are not significantly different.

biofertilizer treatment and SC704) treatments as ids (SC500 and SC260) although no significant
14.43 and 10.66 t/ha, respectively (Table 4) (Fig. difference was observed between biofertilizers
4) and hybrids. In away, grain yied is an indicator

-General observation of data showed that that shows whether or not maize yield affected by

SC704 used biofertilizers more than other hybr- applied nutrients. Dungan (1974) noted that late-

Table4. Combined analysis of variance for grain yield and related characteristics in the corn hybrids

S.O.V. df Grainyield Graingrow Rows/ear Total graingear 1000-grain weight
()

Planting date 1 9.537" 104.179"™ 45.547" 17278.799™ 10562.255"
Error 6 5.563 20.578 3.811 7739.455 1696.170
Fertilizer 4 1.804"™ 13.722"™ 1.031™ 2636.322"™ 3134.651"™
Planting date x fertilizer 4 3.342"™ 17.230"™ 0.819 9756.991™ 3060.991™
Error 24 2279 15.745 0.408 5465.966 2281.268
Hybrid 2 23.075" 854.402" 123585 177024.899" 16047.001"
Planting date x hybrid 2 6.88™ 87.728" 1.857" 5807.725™ 309.326™
Fertilizer x hybrid 8 2.366"™ 5.985"™ 0.226"™ 2109.896"™ 630.059"™
Planting date x fertilizer x hybrid 8 1771™ 9.452™ 0.245™ 2310.728™ 1116.119™
Error 60 2.289 9.342 0.436 3034.369 885.547
Total error 1373.880 633.437 3297.146 527564.383 200087.177
C.V. 11.34 3.92 7.49 8.08 10.13

ns, * and **: non-significant and significant at 5% and 1% probability levels, respectively.
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Fig. 3. Combined means comparison of interactions of biofertilizers and hybrids for grain yield

maturing cultivars could produce higher grain
yidd than early- and medium-maturity cultivars
in order to preserve the suitable environmental
and agronomical conditions. In ancther research,
it was reported that late-maturing cultivars pro-
duced higher grain yidd than early- and medium-
maturity cultivars (Sarmadnia and Tahmasebi,
1993).

Sadeghi and Bahrani (2002) found that the in-
crease in grain yidd of each plant through apply-
ing higher nitrogen rate was due to the increase in
grain number/ear. By applying higher pure nitro-
gen rate (from 138 and 184 to 230 kg/ha), Hami-
di et al. (2000) observed maximum yield in corn.

Row number/ear

According to the results of variance analysis
at the first planting date, it was clear that bioferti-
lizers and hybrids x biofertilizers interactions did
not have significant effects on row number/ear,
but it was affected by hybrids at 1% probability
(Table 1). Hybrids means comparison showed
that SC704 produced the highest row number/ear
(19.87) (Table 2). Means comparison of bioferti-
lizers x hybrids by DMRT at the first planting
date indicated that SC500 produced the highest
row number/ear (19.87) (Table 3). According to
the results of variance analysis at the second

planting date, it was observed that row num-
ber/ear was affected by hybrids (P < 0.01) (Table
1). SC500 was the superior hybrid in producing
the highest row number/ear (18.23) (Table 2).
Also, means comparison of hybrids x biofertiliz-
es interaction at the second planting date by
DMRT showed that SC500 produced the highest
row number/ear (18.72) in all applied biofertilizer
levels (Table 3). Also, the results of combined
variance analysis showed that planting date x
biofertilizers interaction was not significant (Ta
ble 4). The results of means comparison showed
that the highest row number/ear was attained
from L1F3 (first planting date and standard bio-
fertilizer dosage) treatment as 17.70, meanwhile
L2F3 (second planting date and applied bioferti-
lizer 25% more than standard dosage) treatment
produced the lowest row number/ear as 15.89
(Table 6). Combined variance analysis indicated
that row number/ear was affected by planting
date x hybrids interaction at 1% probability (Ta-
ble 4). The highest and lowest row numbers/ear
were attained by L1V2 (first planting date and
SC500) and L2V1 (second planting date and
SC704) treatments, respectively (Table 5). Al-
though hybrids x biofertilizers interaction was
not significant (Table 4) but the highest row
number/ear was belonged to F1V2 (standard bio-
fertilizer and SC500) treatment, while the lowest
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Table 5. Means comparison of interaction between planting dates x hybrids in two planting

dates
Treatments  Grainyied Rows/ear Graingrow  Weight (g) Total graingear
L1Vl 12.75b 722.1ab 16.62 ¢ 304.1ab 43.48b
L1v2 12.09b 740.1a 19.49.a 263.1d 38c
L1V3 12.13b 619.3¢ 16.23¢ 285.5 bc 38.08¢c
L2Vv1 1417 a 724.1ab 1497 e 318.1la 48.76 a
L2v2 12.61b 694.5b 18.23b 280.5 cd 38.13c¢c
L2V3 11.88.b 590.9c¢c 15.44d 3104 a 38.25¢
Meanswith similar lettersin each column are not significantly different.
Table 6. Means comparison composite interactions of planting date x biofertilizer
Treatments  Grainyield  Grainsrow Rows'ear  Total graingear 1000-grain weight (g)
L1F1 11.44b 17.65a 38.28b 675.8ab 245.4b
L1F2 12.70ab 17.34ab 40.74ab 704.0ab 285.2ab
L1F3 13.13a 17.70a 41.26ab 727.9a 300.5a
L1F4 12.08ab 17.55a 39.55ab 692.5ab 290.1a
L1F5 12.27ab 16.98hc 39.41b 669.0ab 300.1a
L2F1 13.00a 16.57cd 41.94ab 690.2ab 303.1a
L2F2 12.76ab 16.8de 43.31a 690.9ab 301.9a
L2F3 12.76ab 15.8% 40.45ab 640.5b 303.5a
L2F4 12.86ab 16.35de 40.97ab 655.6b 303.2a
L2F5 13.05a 16.18 de 41.89ab 672.0ab 303.3a

Meanswith similar lettersin each column are not significantly different.

row number/ear was attained from F5V1 (com-
bined biofertilizer level and SC704) treatment
(Table 7). Furthermore, it can be observed that
planting date x biofertilizer levels x hybrids inte-
ractions were not significant (Table 4). As it can
be seen (Table 8), the highest and lowest treat-
ments regarding row number/ear were belonged
to L1IF1V1 (first planting date, standard leve of
biofertilizer and SC500) and L2F5V1 (second
planting date, combined biofertilizer level and
SC704) treatments, respectively. Our results are
consistent with the results of other researchers
such as Sadeghi and Bahrani (2002), Ghasemi
Pirbalouti et al., (2002) and Mokhtarpour (2002).

It was reported that high plant density in maize
made more competition among plants for photo-
synthetically active radiation (PAR) absorption
and it would result in reduction in row num-
ber/ear and ddayed silking date (Hashemi-
Dezfouli and Herbert, 1992; Vatal, 1991). Roy
and Biswas (1992) declared that by the increase
in plant density from 75000 to 85000 plants/ha,
row number/ear dlightly decreased. SC500 with
standard biofertilizer application produced the
highest row number/ear.

Grain number/ row

Table 7. Means comparison composite interaction of hybrid x biofertilizer

Treatments  Grainyied Graingrow Rows/ear Total graingear 1000-grain weight (g)
F1vi1 12.28bc 16.08b 44.17a 705.4a 305.4abc
F1v2 12.78 abc 19.30a 38.25b 737.0a 252.7e
F1v3 11.60¢c 15.96b 37.92b 606.6b 264.5e
F2v1 13.52 ab 15.55b 46.77a 725.2a 304.1abcd
F2v2 12.45 abc 18.66a 39.66b 736.1a 271.0de
F2v3 12.23 bc 15.91b 39.65b 631.0b 305.6abc
F3v1 145a 15.93b 46.52a 739.6a 315.0ab
F3v2 12/51 abc 18.68a 37.41b 701.2a 281.9bcde
F3v3 12/22 bc 15.79b 38.63b 611.9b 309.2abc
F4v1i 13/23 abc 15.95b 46.52a 726.2a 308.4abc
Fav2 11/87 bc 18.87a 37.01b 699.1a 279.1cde
F4v3 12/30 bc 16.03b 37.26b 596.9b 302.5abcd
F5Vv1 14/11a 15.45b 46.61a 719.2a 322.8a
F5v2 12/14 bc 18.79a 37.98b 713.2a 274.2cde
F5v3 11/69 ¢ 15.49b 37.37b 579.b 308.2abc

Means with similar lettersin each column are not significantly different.
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Table 8. Means comparison of interactions of planting dates x varieties x biofertilizers

Treatments Grainyield Graingrow Rows/ear Total graingear 1000-grain weight (g)
L1F1V1 10.66 f 39.72fghi 17.03fg 676.3bcde 298.2abcd
L1F1V2 12/24 abcdef 37.43hi 19.87a 743.5abc 218.1e
L1F1V3 11/42 def 37.70hi 16.05ghijkl 607.5efg 219.8e
L1F2V1 12/60 abedef 43.96bcdef 16.25ghij 714.3abc 288.9abcd
L1F2Vv2 12/74 abedef 38.17hi 19.36abc 738.7abc 269.5cd
L1F2V3 12/75 abedef 40.09¢fghi 16.42ghi 659.0bcdef 297.1abcd
L1F3V1 14/31 abc 45.54abcd 16.98fg 771.6a 305.3abcd
L1F3V2 12/59 abedef 38.40ghi 19.53abc 750.0ab 290.9abcd
L1F3V3 12/49 abedef 39.84fghi 16.60gh 662.0bcdef 305.3abcd
L1F4V1 12/20 abcdef 43.32cdefg 16.64gh 721.2abc 298.2abcd
L1F4V2 11/73 bedef 37.79hi 19.63ab 741.5abc 271.4cd
L1F4V3 12/30 abedef 37.55hi 16.40ghi 614.9defg 300.8abcd
L1F5V1 13/97 abed 44.85abcde 16.21ghijk 727.2abc 330.0a
L1F5V2 11/16 f 38.18hi 19.04abcd 726.8abc 265.7d
L1F5V3 11/68 cdef 35.21i 15.69hijkimn 553.0g 304.6abcd
L2F1V1 13/91 abcd 48.62ab 15.12klmn 734.4ahc 312.7abcd
L2F1V2 13/33 abcde 39.07fghi 18.72bcde 730.5abc 287.4abcd
L2F1V3 11/77 bedef 38.15hi 15.87hijklm 605.8¢efg 309.1abcd
L2F2V1 14/43 a 49.58a 14.86mn 733.4abc 319.3abc
L2F2Vv2 12/15 abedef 41.15defgh 17.97¢f 603.0efg 272.5cd
L2F2V3 11/70 bedef 39.20fghi 15.40ijklm 707.6abc 314.0abcd
L2F3V1 13/90 abcd 47.51abc 14.88mn 652.3cdef 324.7ab
L2F3V2 12/42 abcdef 36.42hi 17.83¢f 561.7g 273.0bcd
L2F3V3 11/95 abcdef 37.42hi 14.97Imn 731.2abc 313.0abcd
L2F4V1 14/26 abc 49.72a 15.27jklmn 656.8bcdef 318.6abc
L2F4V2 12/02 abedef 36.23hi 18.10de 578.8fg 286.8abcd
L2F4V3 12/30 abedef 36.97hi 15.67hijkimn 711.2abc 304.3abcd
L2F5V1 14/33 ab 48.37ab 14.70n 699.6abcd 315.5abed
L2F5V2 13/12 abedef 37.98hi 18.54cde 605.2¢fg 282.7abcd
L2F5V3 11/70 bedef 39.53fghi 15.30jklmn 311.8abcd

Meanswith similar lettersin each column are not significantly different.

Variance analysis showed that biofertilizers
and ther interaction with hybrids at the first
planting date were not significant, but grain
number/row was affected by hybrids (P < 0.01)
(Table 1). Also, it was noticed that the highest
grain number/row was attained by SC704 (Table
2). The results of the second planting date were
similar to the first planting date (Table 1). Also,
the interaction of biofertilizers x hybrids showed
that the highest and lowest grain number/row
beonged to F4V1 (applied biofertilizer 25% less
than standard dosage with SC704) and F4V2
(applied biofertilizer 25% less than standard do-
sage with SC500) treatments, respectively (Table
3). According to the combined variance analysis
results of the two planting dates, it was observed
that the interaction of biofertilizers x hybrids did
not have significant effect on grain number/row
(Table 4). Also, L2F3 (second planting date and
standard biofertilizer dosage) and L1F1 (first
planting date and control) treatments produced
the highest and lowest grain number/row, respec-
tively (Table 6). According to the combined va-
riance analysis of the second planting date, it was
observed that grain number/row was not affected
by hybrids (Table 4). So, the highest and lowest
grain numbers/row were obtained by SC704 and

SC500, respectively (Table 4). As it can be seen
(Table 4), grain number/row was affected by
planting date x hybrids interaction (P < 0.01).
The highest grain number/row was attained from
L2V1 (second planting date and SC704) as 48.76
(Table 5) as wdll. Also, the interactions of biofer-
tilizers x hybrids and planting dates x biofertiliz-
ers x hybrids were not significant for this trait
(Table 4). Furthermore, it was recognized that
F2V1 (standard biofertilizer dosage and SC704)
produced the highest grain number/row (46.77)
(Table 7). Asit can be seen (Table 8), the interac-
tion of planting dates x biofertilizers x hybrids
showed the L2F4V1 (second planting date, ap-
plied biofertilizer 25% less than standard dosage
and SC704) and L1F5V3 (first planting date,
combined biofertilizer and SC260) treatments
produced the highest and lowest grain num-
ber/row (49.72 and 35.21), respectively. Grain
number/row in ear is one of the most important
yidd constituents which is dightly affected by
environmental conditions (Sabindemetes and Pdl-
Irin, 1992). Also, linear reduction in grain num-
ber/row concurrently with plant density incre-
ment has been reported (Siadat and Shaigan,
1994). Also, it has been found that this trait is
dightly affected by plant density and shadow
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rather than other grain yidd components. The
result of the current study showed that SC704
produced the highest grain number/row because
of having bigger ear size which is consistent with
previous researches.

Total grain number/ear

The results of variance analysis for the first
planting date showed that the effect of bioferiliz-
ers and interaction of bioferilizers x hybrids on
grain yield were not significant but this characte-
ristic was affected by hybrids (Table 1). Also,
means comparison of hybrids showed that SC500
and SC704 were in the same statistical group
(740.1 and 722.1, respectively) (Table2). Also,
means comparison of biofertilizers x hybrids in-
teraction indicated that F3V1 (applied biofertiliz-
e 25% more than standard dosage and SC704)
and F5V3 (combined biofertilize level and
SC260) treatments produced the highest and low-
est grain yidd, respectively (771.6 and 553 grain
number/ear on average) (Table 3). The results of
variance analysis of the second planting date
showed that the effect of hybrids on grain num-
ber/ear was significant (P < 0.01), but bioferiliz-
ers and bioferilizers x hybrids interaction were
not significant (Table 1). Means comparison of
hybrids in the second planting date showed that
SC704 and SC500 produced the highest grain
number/ear and were in the same statistical group
(Table 2). Furthermore, it was observed that
F2V1 (standard biofertilizers levd and SC704)
and F5V3 (combined biofertilize level and
SC206) treatments were in the highest and lowest
statistical groups (Table 3). Based on the com-
bined analysis results, it was observed that the
effects of planting dates, different levels of bio-
fertilizers and ther interactions were not signifi-
cant on this trait (Table 4). Also, means compari-
son of planting date x biofertilizers interaction
showed that L1F3 (first planting date, applied
biofertilizer 25% more than standard dosage) and
L2F3 (second planting date, applied biofertilizer
25% more than standard dosage) treatments pro-
duced the highest and lowest total grain num-
ber/ear, respectively (Table 6). According to the
combined variance analysis, this characteristic
was affected by hybrids (P < 0.01) (Table 4). As
it can be seen, the highest and lowest total grain
number/ear belonged to SC704 and SC260, re-
spectively. Means comparison of planting date x
hybrids interaction indicated that L1V1 (first
planting date and SC500) treatment produced the

highest total grain yidd (Table 5). Interaction of
hybrids x biofertilizers and also planting date x
biofertilizers x hybrids interactions were not sig-
nificant for total grain number/ear (Table 4). Fur-
thermore, it was observed that through interaction
of hybrids x biofertilizers, F3V1 (applied biofer-
tilizer 25% more than standard dosage and
SC704) and F5V3 (combined biofertilize leve
and SC206) treatments produced the highest and
lowest total grain yidd/ear (Table 7).

Means comparison of planting date x hybrids
x biofertilizers interactions showed that the high-
est total grain yidd/ear belonged to L1F3V1 (first
planting date, applied biofertilizer 25% more than
standard dosage and SC704 hybrid) treatment
(Table 8). Also, it has been noticed that corn ear
weight reduction had been occurred because of
plant density increments which is in agreement
with our results (Dungan, 1974).

Also, based on hybrids x biofertilizers x
planting date interactions, it was observed that
total grain yidd/ear had been affected by SC704
in the first planting date.

Thousand-grain weight

Thousand-grain weight is one of the most im-
portant yield components that has a significant
effect on grain yidd. This characteristic depends
on four factors, i.e. grain filling period, active
leaf number at reproductive stage, leaf area and
stem dry weight (Kouchaki and Banaian, 1994).
Results of variance analysis from the first plant-
ing date showed that the effect of hybrids on
1000-grain weight was significant but the effects
of bioferilizers and interaction of bioferilizers x
hybrids were not significant on this trait (Table
1). Hybrids means comparison showed that
SC704 was in the highest statistical level (304.2
g on average) (Table 2). Means comparison of
biofertilizers x hybrids interaction revealed that
F5V1 (combined biofertilizer levdl and SC704)
and F5V2 (combined biofertilizer levd and
SC500) treatments were in the lowest statistical
group (330.1 and 265.7 g in average, respective-
ly) (Table 3). Also, the results of variance analy-
sis of the second planting date were similar to the
first planting date in this sense (Table 1). Means
comparison of the hybrids showed the SC704
was in the highest statistical group (318.2 gr on
average) (Table 2). As it can be seen (Table 3),
F3V1 (applied biofertilizer 25% more than stan-
dard dosage and SC704) and F5V2 (combined
biofertilizer level and SC500) treatments were in
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the highest and lowest statistical groups, respec-
tively. Results of combined variance analysis
indicated that 1000-grain weight was affected by
the two planting dates (P < 0.05), but it was not
affected by planting date x biofertilizers interac-
tion (Table 4). Also, it was found that the effects
of hybrids on this trait was significant (P < 0.01).
In addition, the highest and lowest 1000-grain
weights were attained by SC704 and SC500, re-
spectively (311.1 and 271.8 g) (Table 4). Planting
date x hybrids interaction was not significant but
means comparison showed L2V1 (second plant-
ing date and SC704) and L1V2 (first planting
date and SC500) treatments produced the highest
and lowest 1000-grain weight (318.1 and 263.1
gr on average), respectively (Table 5).

Biofertilizers x hybrids interaction was not
significant and it was observed that F5V1 (com-
bined biofertilizer level and SC704) treatment
was in the highest statistical group (Table 7). Fur-
thermore, planting date x biofertilizers x hybrids
interactions were not significant for 1000-grain
weight. It was observed that L1F5V1 (first plant-
ing date, combined biofertilize levd and SC704)
and L1F1V2 (first planting date, control biofertil-
ize level and SC500) treatments produced the
highest and lowest 1000-grain weight (330 and
218.1 g on average), respectively (Table 8). The
results indicated that 1000-grain weight change
can be due to various reasons such as different
plant densities. It has been reported that 1000-
grain weight would be decreased significantly by
the increase in plant density (Hashemi-Dezfouli
et al., 2001). The highest 1000-grain weight in
SC704 (at the second planting date by using
combined biofertilizer level) can be related to the
longer growth period, higher leaf number and
higher active leaf accompanied with using
growth regulators and micronutrients, specially at
reproductive stage. These findings are consistent
with Mostafavirad and Tahmasebi-Sarvestani
(2006).
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