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Extended Abstract

Introduction

Water deficit is one of the major abiotic stresses limiting crop production in an%d semi-arid regions.
Forage maize (Zea mays L.) is widely cultivated as an importantsource of livestock feed; however, its
growth and productivity are highly sensitive to drought conditions."Under water deficit, physiological
processes such as photosynthesis, cell division, and nutrient uptake a&smpted, leading to reduced
biomass accumulation and yield. Salicylic acid (SA), a'phenolic plant growth regulator, has been
reported to improve plant tolerance to envirenmental stresses,, Therefore, the present study aimed to
evaluate the role of salicylic acid foliar applieation in mitigating drought stress effects on growth and
yield components of forage maize. \8\

Materials and Methods

The experiment was conductedduring the 2019-2020 growing season in a private farm located near
Faruj, Iran. The experimental design was a split-plot arrangement based on a randomized complete block
design with three replicationsglrrigation, levels weredssigned to main plots, including 100% (control),
75%, and 60% of crop water requirement. Foliar application of salicylic acid was considered as the
subplot factor at three levels: no applieationi(control), 0.50 mM, and 0.75 mM.

Measured traits ificluded leaf area index (LAI), stem diameter, plant height, stem dry weight, plant dry
weight, plant fresh weight, and ear fresh weight. Data were analyzed using SAS software, and means
were comparedmusing Duncan’symultiple range test at the 5% probability level.

Results and Discussion

Leafarea index. decr&%e;i a8 drought stress intensified. The highest LAI (7.14) was recorded under full
irrigation. Howeyer, under severe drought stress (60% water requirement), foliar application of 0.75 mM
salicyliciacid increased LAI by 28.44% compared with the untreated control and by 14.22% compared
with 0.50 mM SA. Stem diameter also declined with increasing water stress. Under severe drought
conditionsythe‘eontrol treatment showed a stem diameter of 13.44 mm, whereas foliar application of
0.75 mM salieylic acid increased it to 18.48 mm, representing a 27.27% improvement. These findings
suggest that SAienhances structural growth and possibly improves assimilate translocation within the
plant. Plant height exhibited a similar trend. The maximum plant height under severe drought stress
reached 190.66 cm with 0.75 mM SA, which was 26.04% higher than the untreated control (141 cm).
This improvement may be attributed to enhanced physiological activity and improved water status in
plants treated with salicylic acid. The highest stem dry weight (1400.22 g m™2) and plant dry weight
(1804.04 g m?) were recorded under full irrigation combined with 0.75 mM SA. Under severe drought
stress, foliar application of salicylic acid increased stem dry weight and plant dry weight by 32.5% and
28.81%, respectively, compared with the untreated plants. Fresh forage yield showed a similar response
pattern. The highest plant fresh weight (54,647 kg ha™') was obtained under full irrigation with 0.75 mM
SA. Under severe drought conditions, application of salicylic acid increased fresh biomass by 36.31%
compared with the control treatment. Results revealed that while salicylic acid application had no
significant effect on cob fresh weight under well-watered conditions, it significantly mitigated drought
stress under severe water deficit (60% water requirement). Specifically, foliar application of 0.75 mM
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salicylic acid increased cob fresh weight to 13,728 kg/ha, compared to only 8,732 kg/ha in the control
treatment under the same stress level. These results highlight the potential role of salicylic acid in

maintaining plant water balance and improving biomass production under drought stress.

Conclusion

Overall, drought stress significantly reduced growth and yield attributes of forage maize. However, foliar
application of salicylic acid, particularly at the concentration of 0.75 mM, effectively alleviated the
adverse effects of water deficit. Therefore, salicylic acid foliar application can be considered a practical
strategy to improve drought tolerance and productivity of forage maize in water-limited environments.

Keywords: Drought stress, Plant growth regulator, Foliar application, Biomass production, Stress
tolerance.
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Table 1. Soil properties of the experimental site

il il oo L ST ens e OAERS Goe
d . . 5395 ] 29 o
Texture e B e B N:):rogen Organic pH e s
B Available K Available P (%) Carbon ) EC Soil Depth
(mg/kg) (mg/kg) (%) (ds/m) (cm)
w e ) \Ai4 AN R4 </ FA Y/AY i) Ye--
ome

N

ol s s 55 sl ol Jole 0l S5 4 ol Jol5 S5k o bt o M S G5 oo 4 ol
Bl s ol 55 e Jole 5 a5 4588 15 55 ol i aoys B gl A VB il L 0y )+ ) sl
LI b 5 Jglone 5 NMeshoe /0 SIE b 3k Jyone (e o o Sepln Al b 4 5 Sl 3
5o aye yie FA Colus b e £xA slal (6lls plaS™ 1o« STYY slows go02e8 58 0am Lol anl Yoo Lo /YO
o ¥ bS5 e Alold iman g e VIO ol (clocs,S e AlolBliglio il VO o8 clacs S oy alold i 4z S
WAA Jlo Coiguua,l YO &6 50 )3 csS Sllacmp V- F SIS @ iolej] ol 10 Clls 5550 o8, 00,5 Ll
Solel eils ) om aloladl .ol azs F Las s oo il Vo (285 00y Al gt Sl Ve oy (o alold ol plol
23,5 plsl b )d ol (S el al> o 5l (Sis lmlela jle Jlasl glcd S plowil (glo,kad g, 42 59, @ 90 L
by athn G alols b oy aw 10 Sl sl b Jolme sla Lo cpimen (Danilevskaya et al., 2019)
Sl 0,5 Jue VoVF 5 £ Coiga QY ale /YO /0 Joloeo o) SO s gl ol ploul clilS ) as ole g0
sobeds (oo cnl peliat ewlu ) y) So g a4 Sl Sl G 5 Jo 000 A7 U1 ) e 05 SbnJle
23,5 eolatwl (NEWR)(glBh el ST 5l abols slaosls jl zg,ls aibaie jo glails &)d o LS 385 (pons
calr 55 (BT0) gz pe oS oy 35— o5 Do Jol> 5l g 5o o lailiwl (g (ol 2 (BTC) olS (oa3ly (3,05 e

0 Al (V) adaly b gillae o) caliee J>lhe 0 (Ke) 2LS

ETe= KCXETOET@ EToETc = Kc X ETo )

oo cdnig gatlail) s ) G5 > Jo e b caslite Ko polie g 729, oS! wliilgn slaosls ulul »p ETo  polis
YO axJiBgps goidalats o cilS & b aSiyl 4 daxgi L (Y Joo) 050 )5 zlpal (55 ae aibelu Sledbl SOL 5l (GLL 5
o @ BB, o 5L gsemme polul p bajles (Brae Of o g oloyg 0 Yo (o)Ll 00,51 036 5 s
Vo) ol il hess 5o )bl T o ol Gl )8 Jlosl a5 50 (am (sl2 )5S g 5 dnslons (5L
5 (depd £0) WK 5 (300 YB) w2l (5 LaeS (slajlos g 0l 800 1S 50 Syt #O- + Jolas (o 5L oo
bl olej B Gyt ¥o) bl 0ay3 T m (o alold a5 sl 155 4y p3¥ i Jlasl 0y Jad Jsbo o L (e 2
o> 6kl lajles Jlael 5l G Coled po 0l 8,8 a5 o (65lol (g (Sae; 0)99 Olsieds (o V0) Jgazme ol
Fro g0 g eaSe ;e FAYD olS o 5l 0o 0 VO Jles o ol oS o #0r ol 5li ooy Vv Jled 0 Brae ol

23,5 5505 caSe e YA+ oS T LS ao o



ol plusl sy hlizen Joly 50 (ETC) )b o 5L 3 (ET0) g2 y0 3585 3 yusid (KO) (8L o pb 0l ¥ Jgur
Tl aibin gl LS (o 5 o
Table 2. Values of the crop coefficient (Kc), reference evapotranspiration (ETo), and maize crop water

requirement (ETc) at different growth stages based on the National Crop Water Requirement System
for the Farooj region
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Figure 1. Comparison of the mean interaction, effects of irrigation levels (60%, 75%, and 100% of crop

water requirement, respectively) and salicylic acid \foliar application (distilled water spray as control, and
salicylic acid concentrations of 0.50 and 0.75 mM) on leaf area index (LAI). Means followed by the same
letter are not significantly different according to Duncan’m\ultiple range test at the 5% probability level.
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Figure 2. Comparison of the mean interaction effects of irrigation (levels 60%, 75%, and 100% of crop
water requirement, respectively) and salicylic acid foliar application (distilled water spray as control, and

salicylic acid concentrations of 0.50 and 0.75 mM) on stem diameter. Means followed by the same letter
are not significantly different according to Duncan’s multiple range test at the 5% probability level.
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Figure 3. Comparison of the mean interaction effects of irrigation levels (0.60, 0.75, and 1.00 of crop water
requirement, respectively),and salicylic/acid foliar application (distilled water spray as control, and

salicylic acid cencentrations of 0.50 and 0.75 mM) on plant height. Means followed by the same letter are
notysignificantly different according to Duncan’s multiple range test at the 5% probability level.
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Figure 4. Comparison of the mean interaction'effects of irrigation\levels (0.60, 0.75, and 1.00 of crop water
requirement, respectively) and salicylic acid'foliar applica (distilled water spray as control, and
salicylic acid concentrations of 0.50 and 0.75 mM) on steam dry weightaMeans followed by the same letter
are not significantly different according to Duncan’ssmultiple range test at the 5% probability level.
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Figure 5. Comparison of the mean interaction effects of irrigation levels (0.60; 0.75, and 1.00 of crop water
requirement, respectively) and salicylic acid foliar application (distilled water spray as control, and

salicylic acid concentrations of 0.50 and 0.75 mM),on plant dry weight. Means followed by the same letter
are not significantly different according to Duncan’s multili\range test at the 5% probability level.

\
Haals  Haw) Shodls V50 00 H s Silils Y50 - V0
50 b
- b
3 40 ] bc c
B
g2 30 d
3\ ﬂ —
oL d
& 20 [ ]
10
0
100 75 60
1 @il Eotaw

Irrigation Level
90L5) bl sl (bl J9lxn 9 (2T S S0 yd Vv 5 VO b a5 @) (g3l Zobws il 31 (paSilao Ay llio .# JSCi
By (51510 45 (D reSilo gy 5 (339 1 (Scrkamd s Sl Y g0 o < /YD 9 /0 Clile b (ol Jplxa yhaiie O (ol Jodxo
il i 10 o MBS 118 o y3 & Jlodia gl 50 (55518 (y903T wls! 3 sdamd S yidino
Figure 6. Comparison of the mean interaction effects of irrigation levels (0.60, 0.75, and 1.00 of crop water
requirement, respectively) and salicylic acid foliar application (distilled water spray as control, and

salicylic acid concentrations of 0.50 and 0.75 mM) on plant fresh weight. Means followed by the same
letter are not significantly different according to Duncan’s multiple range test at the 5% probability level.
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Figure 7. Comparison of the mean interaction effects of irrigation levels (0.60, 0.75, and 1.00 of crop water
requirement, respectively) and salicylic acid foliar application (distilled water spray as control, and salicylic acid
concentrations of 0.50 and 0.75 mM) on fresh ear weight. Means followed by the same letter are not significantly
different according to Duncan’s multiple range test at the 5% probability level.
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