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Effect of sowing date on forage yield and quality of millets (Panicum spp.) in saline
soils in south of Kerman province, Iran

Eshraghi-Nejad, M.!, Firozi, F.2, Naghavi, S.3, Ataei, R.* and Sarhadi Sardoei, J.3

ABSTRACT

Eshraghi-Nejad, M., Firozi, F., Naghavi, S., Ataei, R. and Sarhadi Sardoei, J.2025. Effect of sowing date on forage yield
and quality of millets (Panicum spp.) in saline soils in south of Kerman province, Iran. Iranian Journal of Crop Sciences.
27(1): 147-164. (In Persian).

Introduction: Millets are one of the most important cereal crops in arid and semi-arid regions worldwide, valued for
its high adaptability to unfavorable environmental conditions such as salinity and drought stresses. It plays a crucial
role in food security in these regions. Optimal planting dates and suitable and adapted cultivars are among the most
important management factors for enhancing forage yield and quality of millet. Additionally, millet species differ in
responses to different planting dates. Considering the importance of this facotor, this experiment was desiged and
implemented to investigate the effect of planting date on forage yield and agronomic characteristics of millet species
under saline soil conditions in south of Kerman province in Iran.

Materials and Methods: The experiment was carried-out using randomized complete block design with three
replications over two cropping seasons (2022-2023). The experimental treatments included sowing dates (Aug. 1, Sep.
1, Feb. 10, Mar. 10, and Apr. 10) and millet species (Pearl millet cv. Mehran, Foxtail millet cv. Bastan, and Proso
mollet cv. Pishahang). The evaluated traits included fresh and dry forage yield, plant height, days to flowering,
metabolic energy (ME), acid detergent fiber (ADF), ash content, crude protein content, neutral detergent fiber (NDF),
fat content, and dry matter percentage.

Results: The results of the combined analysis of variance indicated that the sowing date x milet species significantly
affected most of the studied traits. The highest fresh forage yield (38 t.ha') and dry forage yield (5.8 t.ha™) were
achieved from the Pearl millet cv. Mehran, particularly in planting dates of August 1 and September 1, respectively.
Overall, summer sowing dates had higher forage yield compared to spring sowing dates. The maximum plant height
(123.9 cm) was observed in the Pearl millet cv. Mehran sown on August 1. The shortest days to flowering (36.7 days)
was recorded in the Proso millet cv. Pishahang sown on April 8. However, the longest days to flowering (56.3 days)
was observed in the Pearl millet sown on August 1. The highest protein yield (831.3 kg.ha') was observed in the
September sowing date. Furthermore, the economic evaluation of millet production demonstrated that the benefit-cost
ratio (BCR) was 3.08, indicating economic viability (as values >1 are desirable), and in studied cropping seasons,
the net present value (NPV) was positive (>0).

Conclusion: The findings of this experiment demonstrate that both sowing date and millet species significantly
affected the forage yield and quality as well as, agronomic characteristics of millet species under saline soil conditions.
Given its nutritional value, particularly its adequate energy content, crude protein content, and plant cell wall
components, millet forage can serve as a suitable alternative in the forage portion of ruminant diets. Based on these
findings, it can be concluded that millet production is economically profitable in the saline soil in the southern regions
of Kerman province. In conclusion, summer sowing dates (August and September) and the Pearl millet cv. Mehran
had the highest forage yield.
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Table 1. Meteorological information of the experiment site

Ju e sles o80e  Lales il ales Sl i by Sk
Year Month L Mean temp. (°C) Min temp. (°C) Max temp. (°C) RH (%) Rainfall (mm)

Jan. ©3 14.3 8.5 20.2 66.1 152.8

Feb. o 14.8 7.2 225 55.5 0.0

Mar. Al 211 125 29.6 48.1 6.0

Apr. RYESYY 26.0 15.7 36.2 30.9 0.0

May — ciges)l 30.1 20.3 39.8 29.0 0.0

YF-VFee o Jun, sls & 34.2 240 445 24.6 0.0
2021-2022  Jul. I 36.2 28.0 444 37.8 0.0
Aug. sls 34.9 26.5 434 35.0 17.9

Sep. By 32.6 22.9 424 29.5 0.9

Oct. e 28.9 19.8 38.1 26.2 0.0

Nov. oLt 234 15.6 31.3 48.7 7.2

Dec. 55T 16.7 8.3 25.0 42.3 0.0

Jan. ©3 11.9 55 18.4 56.2 145

Feb. oo 14.6 7.3 219 53.6 7.6

Mar. Al 214 13.0 29.9 47.2 8.1

Apr. g 23.6 14.9 32.3 43.4 18.2

May — cigus) 29.2 195 38.9 30.0 0.1
VFeY-YEeyJun. sls 5 34.5 25.1 43.9 27.6 0.9
2022-2023  Jul. % 37.1 28.4 45.7 345 0.8
Aug. 513 40 35.8 27.1 445 328 22.2

Sep. By 34.9 25.6 44.2 317 0.0

Oct. e 29.7 22.0 374 27.6 2.8

Nov. oLt 23.2 155 31.0 45.9 30.4

Dec. 53T 17.6 9.2 26.1 45.5 0.0
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Table 2. Chemical properties of water and soil at the experiment site

b =
el SN ST S <l P K
Sample EC (dS.m™) pH 0.C (%)  Texture (mg.kg?) (mg.kg?)
Water T 2.7 7.7 - - - -
Soil S 10.7 10.7 0.31 Silt loam 11.7 260
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Table 3. Characteristics of millets used in the experiment

5 ke s Ses oSt & e 3 Shee 4y g A5, Shaessndsk

05 g Fresh forage yield Dry forage yield Plant height  Days to Growth

Millets (ton.ha'!) (ton.ha't) (cm) flowering duration
(Kaliy) Jgans 395
Proso (Pishahang) 30 100 60 Early
(Okl) salesoes o385
Foxtail (Bastan) 30 100 60 Early
(Ol,80) 5515 . . ) 395
Pearl millet (Mehran) 60-70 110-120 60-70 Early
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Table 5. Gross income, profit, and production costs of forage millet per hectare in South of Kerman (in Tomans)
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Table 7. Results of economic evaluation of forage millet production in south of Kerman (in Tomans)

ATy (o 51 i b A5 ol b 5]
Jle LT )s PR JF s Present Value of Income  Present Value of Cost ~ Net Present Value FWE
Year Income Cost Discount rate (PVB) (PVC) (NPV) PWC
1 38000000 13316000 0.8130 20068092 10825908 30894000 2.8
2 38000000 12216000 0.6609 17040646 8073554 25114200 3.1
3 38000000 12216000 0.5373 13853743 6563657 20417400 3.1
4 38000000 12216000 0.4368 11262451 5335949 16598400 3.1
5 38000000 12216000 0.3552 9158477 4339123 13497600 3.1
6 38000000 12216000 0.2887 10617941 3526759 10970600 3.1
7 38000000 12216000 0.2347 8632505 2867095 8918600 3.1
8 38000000 12216000 0.1908 7250166 233.813 7250400 3.1
9 38000000 12216000 0.1551 3999098 1894702 5893800 3.1
10 38000000 12216000 0.1261 3251362 1540438 4791800 3.1
IRR=171% 9704880 4729800 14434680 3.08
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