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ABSTRACT
In a sustainable agricultural system, the utilization of organic matters such as humic acid had the minimum
damage to the environment and with its hormonal like activity; it can absorb water, mineral nutrients, and
ultimately increase crop yields. To investigate the effect of humic acid on quantitative yield and some qualitative
characteristics of sunflower (Var. Farrokh Hybrid) under drought stress, a split-plot experiment was conducted in a
randomized complete block design with three replications at Shahroud Agricultural Research Center, Shahroud,
Iran. Treatments were three levels of drought stress: control (irrigation by 100% water requirement), mild stress
(irrigation by80% water requirement) and high tension (irrigation by 60% water requirement) as the main plots
and five levels of humic acid: control (no humic acid), two concentrations of foliar application (1.5 and 3 gr/ liter
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of water), two levels of field application (15 and 30 kg/ha) as a subplots. Results showed that drought stress
reduced grain yield (45.5%), 1000-seed weight (26.7%), head (23.3%) and stem diameters (25.9%), biological
yield (44.6%), seed phosphorus (16.2%), and leaf chlorophyll “b” (50.7%) and carotenoids (29.8%). Foliar and
soil applied humic acid had significant effects on plant height, head diameter, grain yield, biological yield,
chlorophyll “a,” and P and K percentages in seeds and increased them. According to the results, it can be
concluded that the application of humic acid can reduce the effects of drought stress on sunflower. At first, the
application of 30 kg/h of humic acid and next, 1.5 gr humic acid /liter of water had the highest efficiency in
improving the sunflower yield under water stress conditions.

Keywords: Sunflower, humic acid, drought stress, nutrient elements, physiological parameters.
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Table 1. Some physico-chemical properties of the soil in the depth of 0-30 cm

Soil texture ~ Sand Clay Loam  Potassium  Phosphorus Nitrogen H Electrical Conductivity
% ppm % P (ds/m)
Loam Sandy
23 32 150 16 0.05 7.9 14
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Chlorophyll a = (19.3 « A663 - 0.86 « A645)
V//100W
Chlorophyll b = (19.3 - A645 - 3.6 « A663)
V//100W
Carotenoids = 100(A470) — 3.27(mg chl. a) -
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Table 2.The Analysis of variance for grain yield, the thousand seed weight, essential oil, photosynthesis pigments and
nutrient content in sunflower under drought stress and humic acid application

Nutrient elements Photosynthesis Pigments

Treatment df Plgnt G_rain Biolggical 1000 Stem _Head Esser_1tia| i
Height  Yield Yield \ygighcDiameterDiameter Ol - NitrogenPhosphorus Potassium O,,r;?hyucmo,,rgfhy”Carotenoid
Replication 2 1409™ 3076281" 20481715 *194  5.6™ 6.9™ 0.14™ 0.8™ 0.008" 0.006™  0.047™ 0.06™ 0.21™
Water stress 2 3132.1273307747"185448774" *"1356 *"1093 65.2" 3.5 0.79™ 0.007"  0.144™  0.304™ 0.45™ 1.006"
Errora 4 8727 313559 1241531 23 8.36 5.6 0.38 0.73 0.0005 0.008 0.126 0.02 0.11
Humic acid 4 1361 2616810™ 18807583 ™15 5.1"™ 231" 49.9™ 0.5™ 0.412™  0.483™ 1.1 0.01™ 0.03™
Water
stress*Humic 8 "358.9 704881"™ 4146065™ 48™  1.5™ 3.1m™ 1.3* 0.6™ 0.002™  0.002™ 0.121"™ 0.005™ 0.04"
acid
Errorb 24 2743 410445 3779624 26.1 2.7 1.6 0.54 0.65 0.007 0.008 0.0577 0.01 0.07
%CV 12.9 17.3 17.7 111 9.3 8.5 2.1 15.6 6.4 6.5 15.4 24.3 19.8

ns, * and **: Non- significant, Significant at the 5% and 1% probability levels, respectively

s,y , Lebaschy & Sharifi Ashorabadi (2003)
hyolegs s il og)ls ol (Sas s b
L as wio,S o)155 agl 5 )l adeer ( IS oo 0
a HlalS sl ans pl pw s ClblB Gl als
5 Sreevalli etal. (2001) .54 oo awls sl ails
Sb > sy oSles e gl WS el
gl mals a4 bagye Wlgioo (SiS 25 9
0‘9.9 uol..a..}‘ w.t‘)ﬁ‘ 9 sj); C',a'”" w.alS ‘OLS

SOl e (i dy Cod ady ) 4y (g

Sitgs 3 Slac
o Hlews a5 sl las bessls (shlel @i s
039 5 Seialam 0Skes ()3 cime il (Ko
O Seoged Al land oo cpl o aldls Wil i
cils (Siislser o Sles 1 )l e 3l ol
9o ol blie Sl 358 (owyp 990 Dlao 9o o
amlie @mls (V Jouz) wogs Hlogine jles
Wi 5l s mdaw Giol38l b ols las osls .50k
Al e 59 9 Siglem o Sles Gl 51 Wi 4
O Cod W3 s 5o olS e ol ol aswls
doy YEIV o TY/F Joleo iy a4 valld Lo



[Ng

CLalaSS ) (€9, o0 @ils Jlia 1 9 0, Sles 5 Sogud ol g (St il Sl o Sl s lin -V Jgu

OR8]y olié yolie olie g (g 5rmsd
Table 3.The Mean comparisons for the effects of drought stress and humic acid application on grain yield, the
thousand seed weight, essential oil, photosynthesis pigments and nutrients content in the sunflower

Nutrient elements Photosynthesis Pigments

Plant  Grain  Biological 1000 Stem Head .
Treatment Height Yield Yield Se_ed Diameter Diameter Essgnﬂal Nitrogen Phosphorus Potassium Chlo’[o’;,)hyll Chlo”ro!,nhyll Carotenoid
©m) (Kgha) (Kgha) eI “cmy emy OI1% d L
(@ (%) (mg/g Fresh Weight)
Drought stress
Wi 144.6a 5246a 14918.7a 56.8a 20.4a 17.1a 35.8a 5.0327a 1.7140a 1.64667a 1.951la 0.6% 1.64a
W2 118.7a 3028.5b 9620.7b 39.5b 17.3b 13.9b 36.5b 5.0720a 1.6720a 1.82133a 1.3289a 0.49b 1.25b
W;s 120.5a 2804.5b  8265c  41.4b 15.1b 13.1b 355b 5.4507a 1.4353a 1.72200a 1.4616a 0.34b 1.15b
Humic acid
Hi 267.1b 2889.6c 9160.1c 46.9a 16.6b 12c 33.2e 5.3411a 1.15d 1.12c 1.23c 0.639% 1.45a
H,  127.7a 3816.3ab 10091.7bc 45.1a 17.5ab 15.08ab 33.9d 5.071la  1.26c 1.41b 1.48b 0.56a 1.43a
Hs  130.8a 3606.4b 11182.9ab 44.4a 185a 155ab 36.5c 5.5178a  1.39b 1.44b 2.15a 0.62a 1.516a
Ha 138.6a 3760.1b 11211.7ab 45.6a 17.4ab 14.7b  37.7b 5.0533a  1.37b 1.38b 1.46b 0.55a 141a
Hs 135.3a 4393.3a 13027.8a 47.7a 18.1a  16.1a  38.6a 4.9422a 1.72a 1.76a 1.45bc 0.54a 1.33a

Means, in each column and for each treatment, followed by at least one similar letter are not significantly different at 5% probability

level- using LSD Test
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Figure 1. The Interaction between drought stress and humic acid application essential oil
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