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Comprehensive abstract

Introduction

The increasing demand for diverse fodder plants, along with the challenges of its production such
as the pressure on pastures, has led to increased attention to strategies for maximizing the production
of these plants per unit area. Millets are a good choice for crop rotation and production patterns in
different regions due to their high diversity, high adaptability, high dry matter production, and high
nutritional value. However, the appropriate planting date and the compatibility of the growth stages of
millet with environmental conditions are essential for maximizing production. This study was
conducted to evaluate the effect of different planting dates on the growth indices of proso millet and
how its growth stages are compatible with environmental conditions.

Materials and methods

To achieve the objectives of the research, a two-year field experiment was conducted in 2016-2017
and 2017-2018 at the research farm of the Faculty of Agricultural Sciences of the University of
Guilan. A randomized complete block design with four replications and four planting dates was used
(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). Plant growth indices, plant response, and the compatibility of plant
growth stages with environmental conditions were investigated through repeated sampling,
measurement of plant leaf area and dry matter of different plant parts, and recording of phenological
stages.

Research findings

The results of this experiment showed that the planting date influenced the dry matter
accumulation, by changing in plant growth indices such as leaf area index (LAI), crop growth rate
(CGR), relative growth rate (RGR), net absorption rate (NAR), leaf area ratio (LAR), and leaf weight
ratio (LWR). In the first cropping year, the highest total dry matter accumulation of proso millet, with
an average of 1030.8 grams per square meter, was obtained by planting it on June 27. This was due to
the maximum LAI (5.14) and crop growth rate (35.5 g-m?-day™!) obtained in the second planting time,
which led to a significant increase in dry matter compared to the other three planting dates. However,
in the second year of the experiment, planting proso millet on June 4 resulted in a significant increase
in LAI (3.69), CGR (25.99 g-m2-day™!), and NAR (18.13 g per square meter of leaf area per day)
compared to the other three planting dates. As a result of the aforementioned growth indices, the total
dry matter accumulation of proso millet was 734.66 grams per square meter, which showed a
significant increase compared to the other three planting dates.

Oom .




Conclusion

Overall, the results of this experiment suggest that the optimal planting date for proso millet in
Rasht is between June 4 and June 27. Planting during this period resulted in the highest accumulation
of dry matter and the most favorable growth indices. The findings of this study can be used to improve
the cultivation practices of proso millet in Rasht and other similar regions.
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Table 1. Soil properties of the experimental field in 2017-2018 and 2018-2019 cropping years

Year Depth Soil EC* N P K CEC* ocCf
(cm) texture (dS.m™) (%) (ppm) (ppm) (meq.100g") (%)

2017-2018 0-30 Silty clay 0.51 0.14 4.35 58.45 24.69 1.75
30-60 Silty clay 0.54 0.13 1.5 73.35 28.19 1.4

2018-2019 0-30 S%lty clay 0.46 0.10 4.4 110 33.5 0.82
30-60 Silty clay 0.59 0.04 0.8 120 31.5 0.44

T EC, electrical conductivity; CEC, cation exchange capacity; OC, organic carbon.
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Figure 1. Changes in leaf area index (LAI) of proso millet in different planting dates in two cropping years,
2017-18 (A), and 2018-19 (B). Vertical bars shows standard error.
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Figure 3. Changes in dry matter accumulation of proso millet in different planting dates in two cropping years,
2017-18 (A), and 2018-19 (B). Vertical bars shows standard error.
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The months represented in parentheses are related to the second year of the experiment.
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Figure 5. Changes in net assimilation rate (NAR) of proso millet in different planting dates in two cropping
years, 2017-18 (A), and 2018-19 (B). Vertical bars shows standard error.
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Figure 7. Changes in leaf area ratio (LAR) of proso millet in different planting dates in two cropping years,
2017-18 (A), and 2018-19 (B). Vertical bars shows standard error.
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Figure 8. Changes in relative growth rate (RGR) of proso millet in different planting dates in two cropping years,
2017-18 (A), and 2018-19 (B). Vertical bars shows standard error.
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