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Evaluation of adaptability and forage yield stability of the pearl millet
(Pennisetum glaucum) hybrids

Ataei, R.! Torabi, M.2, Azari-Nasrabad, A.2, Ghasemi, A.* and Shiri, M.R.>

ABSTRACT

Ataei, R., Torabi, M., Azari-Nasrabad, A., Ghasemi, A. and Shiri, M.R. 2025. Evaluation of adaptability and forage yield
stability of the pearl millet hybrids. Iranian Journal of Crop Sciences. 27(1): 180-191. (In Persian).

Introduction: Iran, with its diverse climatic conditions, is predominantly classified as dry and semi-dry country,
where limited water resources, precipitation fluctuations and uneven distribution and summer heat, and are
among the main challenges for the agricultural crop production. In such conditions, the development of crop
cultivars with low water requirements, short life-cycle, and tolerant to abiotic stresses, particularly drought and
heat, and high yield is an unavoidable necessity. The development of high-yielding hybrid pearl millet cultivars
with broad adaptation can be an effective strategy to improve resource productivity and the resilience of
cropping systems under changing climatic conditions in Iran.

Materials and Methods: To evaluate the adaptability and yield stability of the promising hybrid pearl millet
cultivars, 11 promising hybrid pearl millet along with a control (cv. Mehran) were grown in a randomized
complete block design with three replications in four field staions; Karaj, Birjand, Isfahan, and Zabol in 2022
and 2023. Days to 50% flowering, plant height, leaf number, panicle length, panicle diameter, tiller number,
fresh forage yield, and dry matter yield were measured and recorded.

Results: The results of the combined analysis of variance revealed considerable genetic diversity for the studied
traits. Mean comparisons showed that four hybrids; H543, H353, H333, and H604, had higher fresh forage yield
with 98.2, 96.1, 91.9 and 80.9 ton.hal, respectively. Forage yiled stability analysis (by rank method and Lin &
Binns superiority index) indicated that these four hybrids performed a good combination of high forage yield and
and yield stability.

Conclusion: The results of this experiment showed that the potential heterosis present in pearl millet hybrids for
replacing older cultivars with the newly developed hybrids. All the hybrids evaluated had higher forgae yiled
compared to the cv. Mehran. Moreover, considering drought and rising temperatures stresses, due to changing
climate conditions, the development of high-yielding hybrid pearl millet cultivars with broad adaptation can be a
key strategy for mitigating the adverse effect of climate change on food production and security.
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Table 1. Pear millet hybrids used in the experiment
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No. Pearl millet hybrids No. Pearl millet hybrids
1 H294 7  H543
2 H314 8 H563
3  H333 9 He04
4  H353 10 H794
5 H444 11  H824
6 H504 12 Mehran (Control)
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Table 2. Geographic coordinates and meteorological information of the experiment locations
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Table 3. Mean comparisons of plant traits of pearl millet hybrids
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Pearl millet hybrids  Plant height (cm) Days to flowering  Fresh forage yield (ton.ha*)  Dry forage yield (ton.ha't)
H794 148.7; 56.3h 65.0f 15.2b
H824 158.3h 62.4d 62.0fg 15.4b
H604 164.4g 58.9f 80.9c 18.6¢c
H504 152.8i 58.1g 60.99 14.6b
H444 174.6d 62.1d 71.6e 17.1c
H294 170.7e 60.0e 74.6de 17.3c
H563 176.6¢ 64.0c 76.6d 17.4c
H353 209.1a 73.3a 96.1a 24.6d
H314 168.6f 59.2f 62.0fg 15.3b
H333 209.2a 71.5b 91.9b 23.9d
H543 203.4b 71.0b 98.2a 23.5d
Mehran (Control) 118.8k 64.7¢c 52.4h 12.1a
Mean - 63.4 74.3 18.0
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Table 4. Mean fresh forage yield (ton.ha?) and ranking of pearl millet hybrids across different environments

oS

45
Environment L>. H294 H314 H333 H353 H444 H504 H543 H563 H604 H794 H824 Mehran Means Rank
El Yy ;o 713 721 728 86.1 5438 49.3 82.2 57.0 715 521 55.5 40.8 63.8 5
E2 Ve i 710 721 716 873 542 47.9 79.7 56.2 726 519 54.1 38.6 63.1 6
E3 \Fo\ s ,. 515 280 575 83.0 453 375 78.6 57.3 63.7 36.6 53.0 35.3 53.1 7
E4 \FoY > ,. 515 28.0 589 79.6  45.0 35.0 75.5 47.0 63.6 358 43.6 31.8 48.8 8
E5 Vo Olgasl 877 809 119.0 1011 97.0 816 1274 1012 922 912 79.1 64.2 93.5 3
E6 VFeY olgasl 911 809 1195 106.2 99.0 829 1272 1050 929 942 82.3 65.8 95.6 1
E7 \Fy -5 86.0 67.0 1144 1126 88.0 68.0 1123 937 932 746 64.4 65.1 81.4 4
E8 \'FeY -5 865 66.8 1215 1126 89.7 847 1028 956 97.3 836 64.4 7.7 95.4 2
Means oKl 746 620 919 96.1 716 60.9 98.2 76.6 80.9 65.0 62.0 52.4 74.3
Rank ) 6 10 3 2 7 11 1 5 4 8 9 12
Mean Ranks w5y o Soke 6.7 8.8 2.7 2.0 6.7 9.2 2.2 53 4.7 8.8 9.3 11.0
Pi (GLY) JuxoSex gy 3420 6525 68.0 50.7 3655 6053 192 2420 1878 511.6 598.0 878.6
Pi (GL) oeax 55 458 988 112 73 531 933 25 382 292 767 917 1351

E1; Zabol 2022, E2; Zabol 2023, E3; Birjand 2022, E4; Birjand 2023, E5; Isfahan 2022, E6; Isfahan 2023, E7; Karaj 2022, E8; Karaj 2023
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