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Abstract

Introduction

The limited availability of groundwater in Hamedan Province, along with the short growth period and
lower water requirements of sweet corn varieties (compared to late-maturing grain corn), has
encouraged the expansion of sweet corn cultivation in the region. The super sweet corn produced in
Hamedan is considered one of the most suitable in Iran for industrial processing such as canning or
freezing, due to the region’s favorable summer climate — characterized by warm days and moderate
nights- which contributes to a high grain extraction percentage from green ears. Planting date
significantly affects the phenological development of super sweet corn, thereby affecting the yield
components and ultimately the grain and green ear yields. This study aims to evaluate the effects of
different planting dateson the phenological and agronomic traits of various super sweet corn cultivars,
with a focus on grain and green ear yields as well as their suitability for industrial food processing.

Materials and Methods

A two-year field experiment (2020-2021 and 2021-2022) was conducted at Ekbatan Station of
Agriculture and Natural Resources Research and Education Center in Hamedan province, Iran. The
experimental design was a split-plot arrangement. Planting dates (9 May, 4 June, and 30 June) were
assigned to the main plots, while cultivars (Basin, Messenger, Sheba, Passion and Shaker) were
allocated to the subplots. At harvest time (milky grain stage), the green ear yield per unit area was
recorded. After separating the grain from the cob, the canned grain yield and the grain-to-green ear
weight ratio (percentage of grain extraction) were calculated. In addition, the percentage of Total
Soluble Solids (TSS) in the grain was measured using a refractometer. A combined analysis of
variance (ANOVA) was performed across the two years, and the effects of planting date and cultivar
on the mean of each trait were compared using the Least Significant Difference (LSD) test at the 5 %
probability level.
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Results and Discussion

According to the results, the highest values of Growth Degree Day (GDD) to pollination were
observed in the cultivars Shaker (713.4 °C), Messenger (698.2 °C) and Basin (688.7 °C). Among the
planting dates, the earliest date (9 May) recorded the highest GDD to pollination with 708.5 °C.
However, the highest GDD values to ear harvest were observed from the 4 June planting date. In this
planting time, the cultivars Messenger, Shakar and Basin demonstrated superior performance with
1212 °C, 1195 °C and 1162 °C, respectively. Regarding the number of rows per ear, the second
planting date (4 June) showed a significant advantage with an average of 15.17 rows, outperforming
the other planting dates. Among the cultivars, Messenger (14.95), Shaker (14.74), and Basin (14.59)
exhibited significantly higher values than the others. Similarly, in terms of the humber of grains per
row, all cultivars achieved their highest values under the second planting date. The Basin cultivar was
significantly superior with 44.58 grains per row. The high values for both the number of ear rows and
grains per row - key components of grain yield — contributed to the Basin cultivar achieving the
highest green ear and grain yields (38854 and 15922 kg ha™, respectively) under the second planting
date. Additionally, the highest TSS content (23.11%) was recorded under the third planting date (30
June), although this value was not significantly different from that of the second planting date
(22.32%). Among cultivars, Messenger (24.37), Sheba (22.38) and Basin (22.17%) showed
significant superiority in TSS content compared to the other cultivars.

Conclusion

In the Hamedan region, where late spring and early autumn frosts are common, selecting an
appropriate planting date for sweet corn is crucial. Based on the results, the most suitable planting
period for super sweet corn in Hamedan province is the first ten days of June. Delaying planting until the
third ten-day period of June is not recommended, as it leads to a significant reduction in both green ear
and grain yields. Furthermore, due to its high green ear and grain yields, along with acceptable levels of
TSS content, the Basin cultivar is recommended for cultivation in Hamedan and other areas with
similar climatic conditions.
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Table 1. Overview of super sweet corn cultivars evaluated

Cultivar Origin Grain Color Advantages

Great taste and eating quality, High resistance to some races

Passion United States Yellow
of common rust
Obsession United States Bicolor Easy to pull ear from plant, Provides excellent eating quality,
High resistance to several races of common rust
Excellent eating quality, Intermediate resistance to maize
Basin United States Yellow dwarf mosaic virus, Sugarcane mosaic virus and Stewart’s
wilt
Messenger United States Yellow Suitable for cut kerngl_ and/or_com on the_ cob packs, Notable
standability, Resistance against rust
Shaker United States Yellow Great taste and eating quality, High resistance to several

races of common rust

Table 2. Soil physico-chemical properties of experimental site

EC H of paste Clay Silt Sand TNV Total N oC p K
(dsmt) PROTP %) %) %) %) %) @) (mgkg?) (mgkg?)
1.1 7.63 26 24 50 1.8 0.05 051 3 239

Table 3. Mean minimum and maximum temperatures and wind speed during super sweet corn growing
period in Hamedan in 2021 and 2022

First 10 days Second 10 days Third 10 days
Min. Max. Wind Min. Max. Wind Min.  Max. Wind
Months Year Temp. Temp. Speed Temp. Temp. Speed  Temp. Temp. Speed
(°C)  (°C) (Km.h™) (°C) (°C) (Km.hhy  (°C) (°C) (Km.h™h
M 2021 6.3 20.1 335 75 26.0 35.2
ay
2022 6.8 22.8 30.3 7.9 27.3 31.7
June 2021 80 271 361 100 30.2 35.2 11.0 31 334
2022 95 286 329 106 321 34.3 11.8 32 34.0
July 2021 16.0 36.0 271 170 37.0 28.3 16.1 35.8 27.3
2022 176 378 296 176 379 30.3 16.9 36.9 29.3
Augest 2021 141 352 302 141 359 315 14.1 35.1 35.9
2022 142 365 282 145 36.7 30.1 14.9 36.4 33.2
September 2021 121 331 391 10.2 320 45.9 11.0 311 50.6
2022 128 341 372 109 324 41.2 11.5 315 53.9
October 2021 82 280 552

2022 88 297 542

5 S5 Jle b Cos et 3 A8, 6

313 13 (e o)l dry3 5 555 Jsb) (aos Ll )0 o g b
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Table 4. Compound variance analysis of phenological and morphological traits, yield components, and grain and green ear yield of super sweet corn in
different planting dates

Means of squares

Plant  Stem No. of - No. rows Ear Ear  Greenear G_raln Gra"?
yield  extraction

grains  of per . . 0
perrow  ear length diameter  vyield %) (%)

1 2884™ 14838™  34.84™ 3230™ 532.9* 6428* 033® 0.19° 017" 17.60® 0.06™ 35479490™ 15657504™ 17.60™ 6.45™
4 8.29 1276 15.29 13207 61.73 7250 0.13 455 0.65 14.81 0.03 5303506 3326446 3.01 1.10
2 458.36* 5861* 673.7* 34955™  1676.8* 5126** 0.39* 308.8** 7.53* 2265* 2.10™ 566640080** 69720017* 165.3* 95.39*
Pd xY 2 8.25™ 282.6™ 10.84™ 4378™ 4031 737" 0.01™ 038" 0.14™ 017" 025%™ 1224277" 744194 822" 462"
Errora 8 7.25 2414 10.55 5789 61.73 45.63 009 187" 1.19 5.38 0.09 1569610 1098258 1.98 1.09
Cultivar (C) 4 15836*%* 19264* 8467.1** 84678** 4282*  407.1* 155* 144.8** 10.06* 76.62** 1.01™ 172265993**47027313** 88.15** 48.23**
4
8
8
48

SOV. df Dayto GDDto Dayto GDDto  Plant

pollination pollination harvest ~ harvest  height ~ height  diameter

Year (Y)
Y (replication)
Planting date (Pd)

Cxy 3.99" 1691™ 573" 1946™  66.58™ 3864 0.14™ 251" 111 314" 017® 6861115° 1063161 356™ 2.01™

CxPd 5.96™ 5104"™  20.18* 4104*  2233* 1127° 017" 744* 328™ 546* 036" 12688967* 4634806** 7.75* 0.67"

CxPdxY 3.84" 703.9" 523" 1049™ 574 1187° 009 215° 100® 126® 0.15® 3350378™ 581976.8" 213" 054
Errorb 51 341 6.94 1587 48.83 15.76 006 106 048 1.85 0.08 2943894 464449 1.99 1.06
CV. (%) 5.08 2.65 451 351 345 4.22 519 376 4.75 6.87 7.17 549 6.12 5.91 4.98

™, * and **: Non significant, significant at 5 and 1% levels of probability, respectively.

Table 5. Slice analysis of variance of interaction effect of super sweet cultivars and planting dates on some physiological characteristics and yield and
its components

Means of squares
Planting dates f Day to GDD to Plant No. of Ear Green ear Grain Grain
harvest harvest height grains per row length yield yield extraction
May 9 4 153.13** 42323** 220.30* 49.71* 27.73* 101466166* 28052746** 10.60™
June 4 4 63.13** 27364** 142.69* 52.69* 35.44* 63079836* 24674003* 38.95*
June 30 4 72.47%* 3746.14* 121.82* 48.29* 20.38™ 23097926™ 3570176™ 24.21"™

" *and **: Non significant, significant at 5 and 1% levels of probability, respectively
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Table 6. Mean comparison of phenological and morphological traits, yield components, and grain and green ear yield of super sweet corn in
different planting dates

Dav to GDD to av o GDDto Plant Ear Stem No.of No.of Ear Ear Greenear Grain Grain TsS
Treatment L8y X pollination Y10 arvest height  height diameter grains per rows per length diameter yield yield extraction
pollination harvest 1 1 (%)
(°C) (°C) (cm) (cm) (cm) row ear (cm)  (cm) (kg.ha®) (kg.ha”) (%)

2021 50.89a  695.1a 78.65a 1135a 201.70a 104.27a 4.20a 37.45a 14.75a 20.52a 4.12a 3174la 11501a 36.47a 21.10a
2022 4853a  671.0a 77.6la 1129a 19556b 97.67b 4.14a 36.95a 14.47a 19.38a 4.02a 30793a 1076%9a 35.64a 21.88a
LSD (5%) 1.70 2491 229 37.27 1.99 6.99 0.21 1.25 047 225 0.13 1048 872 1.02 1.21
May 9 54.27a  708.5a 104.8a 4.59a 14.44bc 3.84a 19.05b
June 4 4893b  680.2bc 100.43bc 3.81b 15.17a 4.35a 22.27a
June 30 45.93¢c 660.5¢c 97.69c 4.10c 14.22¢ 4.02a 23.14a
LSD (5%) 1.89 25.36 3.03 0.22 0.70 0.55 2.26
Basin 50.22ab  688.7ab 99.06b 3.98c 14.59ab 4.12a 22.17a
Messenger 51.22a  698.2ab 109.55a 4.38a 14.95a 4.24a 24.37a
Sheba 4511c 638.9¢ 94.84c 4.02bc 14.37c 3.91a 22.38a
Passion 4889  676.2b 98.74bc  4.00bc 14.40bc 3.88a 18.79bc
Shaker 53.11a 713.4a 102.68b 4.46a 14.74ab 4.21a 19.72¢
LSD (5%) 3.14 27.25 3.96 0.28 0.50 0.40 2.63

Within each column, different letters show significant differences at the 5% level of probality (LSD test)
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Table 7. Mean comparison of effect of double interactions for planting date and cultivar on phenological and morphological traits, yield
components, and grain and green ear yield of super sweet corn

Treatments Day to GDD to harvest Plant height N_umber of Earlenght Green ear_%/ield Grain y!(leld Grain extraction
Harvest (°C) (cm) grains per row (cm) (kg.ha™) (kg.ha™) (%)

May 9 x Basin 77.33b 1116b 203.61cd 37.7a 20.55a 36985a 13985a 36.27a
May 9 x Messenger 83.67a 1184a 212.65a 33.58¢c 18.1ab 34185ab 12243a 35.52a
May 9 x Sheba 69.33d 998d 200.11d 32.28d 17.27bc 26475c 8808c 33.6a
May 9 x Passion 73.33¢c 1062¢ 204.73bc 30.25e 15.5¢c 29847hc 9156hc 34.7a
May 9 x Shaker 82.33a 1175a 208.96a 35.53b 18.53ab 33784ab 11300abc 34.88a
LSD (5%) 242 48.62 6.12 1.16 311 5587 2812 3.04
June 4 x Basin 75.33b 1162hbc 197.36¢d 44.58a 26.2a 38854a 15922a 41.55a
June 4 x Messenger 82.33a 1212a 208.32a 41.28b 23.47a 37143ab 12942bcd 40ab
June 4 x Sheba 68.67d 1098d 194.25d 38.35¢C 22.2bc 30543c 10453d 35.25¢
June 4 x Passion 70.67cd 1123cd 200.11bc 36.83d 19.5¢ 33365hbc 11836cd 36.78bc
June 4 x Shaker 80.33a 1195ab 204.31ab 40.3b 23.53a 35264ab 12236bcd 39.48ab
LSD (5%) 3.77 47.01 5.53 1.32 3.80 5229 2900 4.67
June 30 x Basin 81.67hc 1133bc 185.25bc 40.95a 20.55a 28654a 10495a 37.45a
June 30 x Messenger 84.33ab 1160ab 196.21a 39.22b 20.37a 27843a 10000a 34.7a
June 30 x Sheba 70.00d 1065d 182.63c 33.47d 17.93a 23842a 8574a 32.9a
June 30 x Passion 80.33c 1121c 188.61ab 36.5¢c 18.13a 25219 9113a 33.03a
June 30 x Shaker 86.00a 1172a 192.36a 37.22c 19.1a 27000a 9965a 34.75a
LSD (5%) 3.32 36.70 8.07 1.29 2.83 5030 2234 4.58

Within each column, different letters show significant differences at the 5% level of probality (LSD test)
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