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Comprehensive abstract

Introduction

Cultivating forage plants is an important way to address the problem of a lack of forage and its
consequences, which can be beneficial to the economy and improving food security. Millet is an
excellent source of forage for livestock because of its high dry matter production, low water footprint
and adaptability to different environments. However, there is not available well documented
experimental results on the crop planting date for Rasht, Guilan province, Iran. Therefore, this study
was performed to evaluate the impact of various planting dates on the crop grain and biomass yield in
Rasht, which could be extended to similar regions.

Materials and methods

The study was conducted to evaluate the impact of various planting dates on the grain and biomass
yield of proso millet (Pishahang cultivar) in Rasht, Guilan province. The study was conducted at the
Faculty of Agricultural Sciences, University of Guilan in two cropping years, 2017-18 and 2018-19. A
RCBD based experiment with four replications and four planting dates was used. The planting dates
were May 29, June 27, July 29 and August 29 in the first year, and June 4, July 7, August 5 and
September 6 in the second year. The central rows of each plot were used to measure grain yield and
biomass yield, respecting the margin effect. We tracked the growth of the leaf area over time by
measuring leaf area and maximum leaf area index from tillering stage to final harvest. The SAS
software was used to analyze variance and compare data values.

Research findings

The results of the study showed that the interaction between planting date and year had a
significant effect on biomass yield, grain yield, harvest index, leaf area index, panicle weight, panicle
number, grain number, and 1000- grain weight. In the first year, planting millet on June 27 resulted in
the highest biomass yield (9927 kg. ha™), grain yield (2182 kg.ha™), panicle dry weight (25.53 g.plant”
1, panicle number (15.08 per plant), grain number (2121 per plant), 1000-grain weight (5.23 g), and
leaf area index (5.14). This was likely due to the favorable temperature conditions at that time of year.
In the second year, planting millet on July 7 resulted in the highest biomass yield (6537 kg. ha™), grain
yield (1283 kg. ha), panicle dry weight (11.77 g. plant™), panicle number (6.75 per plant), grain
number (1345per plant), 1000-grain weight (4.7 g), and leaf area index (3.69). This was likely due to
the favorable meteorological parameters at that time of year, such as maximum and minimum
temperature (30.24 and 21.46 °C, respectively), solar radiation (17.7 MJ.m™.day"), and sunshine hours
(7.67 hours).
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Conclusion
Overall, the results of the study suggest that planting millet in the period from June 4 to June 27
will result in the highest dry matter and grain yield in the Rasht region.
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Figure 1. Weather parameters of the experimental site in 2017-18 and 2018-19 cropping years. a) Average daily
radiation (Mjm2.day™!), B) Sunshine hours. Data from Rasht Airport Meteorological Station.
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Table 1. Soil properties of the experimental field in 2017-18 and 2018-19 cropping years

Cropping year Depth Soil EC pH N P K CEC Organic
(cm) texture (dS.m™) (%) (ppm) (ppm) (meq.100.g)) carbon (%)
2017-2018 0-30 Silty clay 0.51 6.05 0.14 435 58.45 24.69 1.75
30-60 Silty clay 0.54 511 0.13 1.5 73.35 28.19 1.4
2018-2019 0-30 S%lty clay 0.46 6.8 0.1 4.4 110 335 0.82
30-60  Silty clay 0.59 6.8 0.04 0.8 120 31.5 0.44
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Figure 3. Maximum ratio of leaf area index of proso millet in two cropping years, 2017-18 and 2018-19 (The dates
represented in parentheses are related to the second year of the experiment)
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Table 2. Analysis of variance of the effect of planting dates on proso millet traits in two consecutive crop years (2017-2018 and 2018-2019)

Mean square

Source of variation df Leaf area index Biomass yield Grain yield  Harvest index Grain numbers Panicle Panicle weight 1000.-gra1n
(Max) numbers weigh
Year (A) 1 13.76™ 91480391.6™  3855307.58™ 276.82™ 3476715.16™ 42.09™ 488.91™ 6.29"
ReplicationxYear 6 0.05 64404.7 12355.45 3.74 10893.54 0.08 0.3 0.09
Planting date (B) 3 26.31™ 53018300.6™  1583256.7" 626.51™ 1235461 145.92™ 404.91™ 0.76"
BxA 3 3.74" 11914720.8™ 442375.7" 147.63™ 425001.56™ 39.92™ 73.35™ 1.39"
Error 18 0.03 43856 9939.6 8.45 10969.01 0.18 0.3 0.09
CV (%) - 7.67 4.56 9.34 11.37 9.27 4.72 4.57 7.32

“and ™ Significant at 5% and 1% probability levels, respectively.

Table 3. The planting dates by year interaction effects on the studied traits in proso millet

Cropping Planting date Leaf area  Biomass yield Grainyield Harvest Grain Numbers Panicle Numbers Panicle dry weight 1000- grain
Year index (Max.) (Kg.ha'!) (Kg.ha!)  index (%) per plant per plant (g.plant!) weight (g)
May 29 4.54° 8773.3° 1625.4° 18.52¢ 1609.5° 12.83° 21.02° 4.58%
2017-18 June 27 5.142 9927.7 2182.1° 22¢ 21212 15.08* 25.53* 5.23¢%
July 29 2.044 4398.14 1289.9¢ 29.49° 1471.4%¢ 11.08¢ 14.91¢ 4.24¢
August 29 0.22f 417.1# 60.6 14.539 98.8¢ 6.08f 1.01f 3.7
June 4 3.69¢ 6537.6¢ 1283¢ 19.62¢ 1345¢ 6.75¢ 11.779 4.7%¢
2018-19 July 7 1.87¢ 3978.8¢ 1096.8¢ 27.52° 1184.8¢ 5.33¢ 11.399 4.8%®
August 5 1€ 2403.3f 892.7° 37.22¢ 939.4¢ 10.59 9.73¢ 4.74°
September 6 0.13f 299.1¢ 106.2f 35.58¢ 259.5¢ 5.4¢8 0.89f 2.29¢

Means followed by at least one common letter in each column do not significantly differ by Duncan's multiple range test.
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Figure 4. Maximum ratio of biomass yield of proso millet in two cropping years, 2017-18 and 2018-19 (The
dates represented in parentheses are related to the second year of the experiment)
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Figure 5. Maximum ratio of proso millet grain yield in two cropping years, 2017-18 and 2018-19 (The dates
represented in parentheses are related to the second year of the experiment)
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Figure 6. Maximum ratio of leaf area index of proso millet grain number in two cropping years, 2017-18 and
2018-19 (The dates represented in parentheses are related to the second year of the experiment)
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Figure 7. Maximum ratio of panicle dry weight of proso millet in two cropping years, 2017-18 and 2018-19 (The
dates represented in parentheses are related to the second year of the experiment)
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