Response of grain yield and some agronomic and physiological traits of sunflower
to irrigation levels, humic, and salicylic acid

Abstract

In order to investigate the effect of irrigation levels, humic, and salicylic acid on some morphophysiological traits and sunflower yield, an
experiment was conducted as a split-factorial design based on randomized complete block design with three replications at the research
farm of Islamic Azad University, Birjand Branch. In this study, irrigation was considered as the main factor at two levels (120 and 240 mm
pan evaporation), humic acid at three levels (0, 20, and 40 liters per hectare), and salicylic acid at two levels (0 and 0.75 mM) as sub-factors.
Traits such as plant height, stem diameter, number of leaves per plant, head diameter, chlorophyll meter reading 0 erlng time stomatal
conductance at flowering time, seed yield, and seed water use efficiency were studied. The results showed that
plant height, head diameter, stomatal conductance, and seed yield was significant. The highest plant height (88
cm), stomatal conductance at flowering time (103.6 mmol m™ s™'), and seed yield (1 126.9 kg ha™') were 0
evaporation irrigation level. The effect of salicylic acid on the chlorophyll meter reacyag at flowering time was ificant, the highest
value was obtained in the control treatment (44). Other simple and interaction effects Q& the studied traits were ignifi
the results of this research, to achieve maximum sunflower seed yield in the Birjand regiO@yirrigatiop treatme
pan evaporation, without the use of humic acid and salicylic acid, can be used.
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EXTENDED ABSTRACT

Introduction

Sunflower (Helianthus annuus L.) is one of the major annual oilseed crops cultivated worldwide for
edible oil production and confectionery use. Because of its high content of unsaturated fatty acids and
absence of cholesterol, sunflower oil has high nutritional value. The crop is also characterized by
relatively broad adaptation to environmental conditions and is often considered comparatively tolerant
to drought due to its deep root system. Nevertheless, water deficit remains one of the 1
sunflower growth and productivity, especially in arid and semi-arid regions. Under @
sunflower may exhibit reductions in vegetative growth, physiological activity,
resulting in lower seed yield. Therefore, identifying suitable

regulating physiological processes, and improving tolerance to abiotj study was
conducted to evaluate the effects of irrigation regime ggd foliar acid and salicylic
acid on some morphophysiological traits, seed W sunflower in the
Birjand region.

and salicylic acid have received attention because of their potential [olS% i i ,

Materials and Methods

This experiment was conducted at th
located in an arid region. The long-ter
experiment was arranged as a split-facto
replications. Two irrigation regimes, |nclu
from Class A evaporatio

amic Azad University, Birjand Branch,
ual precipitation of the area is 156 mm. The
andomized complete block design with three
ter 120 and 240 mm cumulative evaporation
plots. The subplots consisted of a factorial
combination of humic acid at ha™!) and salicylic acid at two levels (0 and
0.75 mM). Each subglot ength, with 0.6 m spacing between rows and 20 cm
spacing between plgﬂhﬁthin rows, Jesulting in a plant density of 83,333 plants ha™'. Based on soil test
recommendations tripfsupgr e and urea were applied before planting and during crop growth.
Sowing was , and irrigation treatments were applied after complete crop
establishment ta and a pressurized irrigation system. Humic acid was foliar-applied
at the four-leaf sta gence, and seed filling stage. Salicylic acid was sprayed twice during the
[ on. Morphological traits, including plant height, stem diameter, number of
head diameter, were measured on five randomly selected plants per plot.
cluded chlorophyll meter reading and stomatal conductance at flowering. At
rity, plants from the two central rows of each plot were harvested to determine seed
yield. Seed water use efficiency was calculated as the ratio of seed yield to the total volume of irrigation
water applied. Data were statistically analyzed using MSTATC software, and means were compared
using Duncan’s multiple range test at the 5% probability level.

Results and Discussion
The results indicated that irrigation regime was the main factor affecting sunflower performance under
the experimental conditions. Water deficit significantly reduced several key morphophysiological and



agronomic traits. Plant height was significantly affected by irrigation, so that the highest value (88 cm)
was obtained under irrigation after 120 mm cumulative evaporation from Class A pan. Increasing the
irrigation interval to 240 mm decreased plant height by 10.7%, indicating the inhibitory effect of drought
stress on vegetative growth.

Head diameter was also significantly influenced by irrigation and showed a marked decline under
water deficit. The maximum head diameter (8.82 cm) was recorded under irrigation after 120 mm
evaporation, while delaying irrigation until 240 mm evaporation reduced this trait by 25%. Since head
diameter is closely associated with reproductive development and seed formation, g8 reduction under
drought stress likely contributed to yield loss.

Among the physiological traits, stomatal conductance was significantly red imitation.
Under irrigation after 240 mm evaporation, stomatal conductange decreased by 4

Seed yield was significantly affected by irrigation and showed the g ivity to water deficit.
The highest seed yield (1126.9 kg ha™') was obtained under irriga m e ration. In
contrast, extending the irrigation interval to 240 mm reduced se€ .38. T8 substantial
[ , lower stomatal

Salicylic acid had a significant effect only on ch reading; however, the higher value
was observed in the control treatment, indicating that Tej
concentration did not improve chlorophy i
traits, and no significant interaction w.
treatments.

Overall, the findings showed that sunfl
whereas foliar applicatior‘ humic aci
of water deficit under the condjtions of ti%

ad no significant effect on the measured
ong irrigation, humic acid, and salicylic acid

Conclusion Q

The results of this yc
growth, physiological traits,
after 120 mm ulative
stomatal conduct
reduced sunflower pe

yield of sunflower under the arid conditions of Birjand. Irrigation
on from Class A pan produced superior plant height, head diameter,
yield, whereas increasing the irrigation interval to 240 mm significantly
ce, particularly seed yield. In contrast, foliar application of humic acid and

salicyli d levels did not provide a meaningful improvement in sunflower response under
either nor or water-deficit conditions. Humic acid had no significant effect on the evaluated
traits, and c acid influenced only chlorophyll meter reading without improving productivity.

Therefore, un he conditions of this experiment, optimizing irrigation scheduling was more effective
than applying humic acid and salicylic acid. Based on these findings, irrigation after 120 mm cumulative
evaporation from Class A pan can be recommended as a more appropriate management practice for
achieving acceptable sunflower seed yield in the Birjand region.
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