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Introduction

Forage sorghum (Sorghum bicolor (L.) Moench), a drought-tolerant Cs crop, is increasingly vital for
sustainable livestock feed production in arid and semi-arid regions like Iran, where climate change and water
scarcity threaten agricultural productivity. Despite its resilience, the limited availability of high-quality seeds
hampers its widespread adoption. Plant growth regulators (PGRs), such as Medax Top (containing mepiquat
chloride and prohexadione calcium), offer a promising approach to enhance grain yield and seed quality by
modulating plant growth and assimilate allocation. This study aimed to evaluate the effects of Medax Top foliar
application on grain yield, seed quality, and physiological traits of two open-pollinated forage sorghum cultivars
under water-limited conditions, providing insights into optimizing seed production for sustainable agriculture.

Materials and Methods

A two-year field experiment (2023-2024) was conducted at the Seed and Plant Improvement Institute, Karaj,
Iran, using a factorial split-plot of treatment arrangement in complete randomized block design with three
replications. Main plots comprised factorial combination of Medax Top doses (0, 0.5, 1, and 2 L ha) and
application timings (3-4 and 6-8 leaf stages), while subplots included two sorghum cultivars (Mansour and
Behesht). The trial was established in a semi-arid climate (265 mm annual rainfall, 14°C mean temperature) with
drip irrigation. Measured traits included leaf SPAD-value, leaf area index (LAI), grain yield, seed germination
percentage, grain starch, total carbohydrates, soluble sugars, and forage yield. Data were analyzed using SAS
9.1, with means compared via LSD’s test (P < 0.05) after confirming variance homogeneity across years.

Results and Discussion

Medax Top application significantly influenced physiological and agronomic traits. As the application rate of
Medax Top increased, leaf SPAD -value, grain yield, grain starch content, carbohydrates, soluble sugars and
seed germination percentage significantly increased. However, these positive changes were accompanied by a
reduction in LAI and forage yield. Foliar application at the 3-4 leaf stage, compared to the 6-8 leaf stage,
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significantly increased starch content and grain yield while decreasing forage yield. Application at the 3-4 leaf
stage yielded higher grain production (2976 kg ha) than the 6-8 leaf stage (2723 kg ha?), likely due to reduced
competition between vegetative and reproductive sinks in early development duration. The 2 L ha* of Medax
Top maximized grain yield and germination percentage, alongside enhancing SPAD-value and carbohydrate
content, reflecting improved photosynthetic efficiency and assimilate storage. However, forage yield decreased
by 34% at this dose, indicating a shift in resource allocation from vegetative to reproductive growth. The
Mansour cultivar demonstrated significant superiority over the Behesht in terms of starch content, carbohydrates,
soluble sugars, and forage yield, showcasing superior genetic potential. The maximum grain soluble sugar
content (6.88%) was observed in the Mansour cultivar with a ModaxTop application rate of 2 L ha* in the first
year, while the highest grain yield (4542 kg hat) was achieved in the same cultivar with a dose of 1 L ha* in the
second year. Lower doses (0.5-1 L ha?) better supported forage production, balancing vegetative biomass
retention.

Conclusion

This study demonstrated that foliar application of Medax Top effectively improved grain yield and seed
quality in open-pollinated forage sorghum cultivars. A rate of 2 L ha™' applied at the 3—4 leaf stage was
identified as the optimum treatment for seed production, particularly in the 'Mansour' cultivar. In forage
production systems, however, lower application rates are recommended to minimize reductions in biomass.
Overall, a foliar application of Medax Top at 2 L ha™! is recommended to maximize seed yield and quality,
whereas an applicationrate of 1 L ha™' is more suitable for combined seed and forage production. These findings
highlight the potential of plant growth regulators to optimize sorghum production according to specific
production objectives, seed, forage, or both, in water-limited environments, thereby enhancing agricultural
resilience and food security.
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Table 1- Monthly mean air temperature and total precipitation during the experimental period
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Table 2- Combined analysis of variance for the studied traits in forage sorghum as affected by year, dose and time of
application of Medax Top, and cultivar

5L ! |
o= ¢ T: 55 ‘5:;‘? oy adgle 3,Slhos
O ydS alio @2 ot P y e T s Gl Ses (5 dil)
SOV Sl (K » e &ls Jokoxe Seed Grain Forage
df ~ spap  Leaf Grain Lo rain  SOlUDIe  germination yield yield (stem
area  starch o popydrates  SU93"  percentage and leaf)
index  content content
Y"(Ja:r 1 7.65M 0.69™ 1537 "™ 15.06 " 0.01"s 18.38 " 24524838™  185375975"
Bi;)J(l;() (ié:r) 4 8.76 0.40 19.44 26.37 0.56 20.21 858458 12776847
ij;:;ej’za) 3 63.39™  1.31™ 135.20™ 203.40™ 6.96" 148.49™ 21762652"  144140304™
Year x a 3 0.76" 0.01" 4.56" 5.81" 0.26" 4.49"s 2066468 3649292™
_Ik__:r’:;;rg) 1 0.06" 0.31M .77 4.02" 0.01"s 15.04"s 1541280" 35555873"
Year x b 1 0.01" 0.02 " 0.01m 0.05" 0.05" 1.04" 6767 111112"
axb 3 0.01™ 0.05M 0.20M™ 0.21" 0.04" 0.26" 554794" 4621845™
Year xaxb 3 0.03™ 0.01M 0.04 " 0.07"s 0.01"s 1.82"M 25980 811961 "
Block (year x a x b) 28 4.37 0.08 21.19 22.54 0.27 6.02 68884 820485
Cu|t;:j;.l’ © 1 14.96™ 0.31"™  43.69 73.05" 3.75" 9.38"s 9119268  168275104™
Year x 1 0.29" 0.04 " 0.10M™ 0.04"s 0.01"s 0.38"s 649117 17120™
axc 3 0.46" 0.01M 3.24 4.60™ 0.14"s 0.15" 1478943™ 13794747
Yearxaxc 3 0.11m 0.03M 0.30M™ 0.08"s 0.08" 0.49"s 396926" 83947
bxc 1 0.04" 0.01M 0.08 "™ 0.14"s 0.01" 0.04"s 771 1344267 "
Yearxb x ¢ 1 0.01" 0.06 0.26 ™ 0.25" 0.01"s 0.38"s 77ns 1191267 "
axbxc 3 0.03™ 0.01M 0.03M™ 0.06"s 0.01"s 0.15" 16863 " 517411
Year xaxbxc 3 0.02" 0.01M 0.28 ™ 0.27" 0.01"s 0.49"s 38018 1031824 "s
E:‘!:Zr 32 1.74 0.05 14.04 16.29 0.26 4.38 63001 510827
‘“C')‘\‘;”E;/“;"’ : 5.3 75 7.6 7.6 8.6 42 8.8 71
. V. 0

2o K g guy Jleis] pdaw j3 )13 ime g I gimepuf o iy en 9w NS
ns, * and **: non-significant, and significant at 1% and 5% probability levels, respectively.



YOO .. hbgle poFsom 085 35 u5ala 3ud (SS9 9 by Sk (il 3 )Shos p Qb puSToo 13T sy 00 3 aLiurle

w59 U STao B s b 953 W ool Ol 51 55U Cod gladgle 095 jomr oy o2 D590 Olhio (S 1Sl dmslio - T Jous
Table 3- Main effects of year, dose and time of application of Medax Top, and cultivar on the studied traits in forage

sorghum
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* In each column and for each factor, the means followed by the same letter are not significantly different (P<0.05) according to the
LSD test.
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Table 4- Interaction effect of dose and application time of Medax Top on the soluble sugar content and grain yield of forage

sorghum
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* Means followed by the same letter in each column are not significantly different (P<0.05) according to the LSD test.
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Table 5- Interaction effect of Medax Top application dose and cultivar on starch and carbohydrate content of grain and
forage yield of forage sorghum
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* Means followed by the same letter in each column are not significantly different (P<0.05) according to the LSD test.
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Table 6- Interaction effect of year, dose and application time of Medax Top on the soluble sugar content and grain yield of
forage sorghum
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* Means followed by the same letter in each column are not significantly differentns (P<0.05) according to the LSD test.
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