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ABSTRACT

In order to evaluate the effect of humic and salicylic acids spraying on some morphological
characteristics, yield and yield components of sorghum (Sorghum bicolor L.), a split split plots
experiment based on RCBD design with three replications was conducted in 2015-2016 growing seasons,
in University of Gonabad, Iran. The main plots, sup plots and sub sub plots included different levels of
irrigation in three levels (full irrigation, cuting irrigation at flowering stage and grain filling in the end of
growth season stages?, humic acid in two levels (0 and 6 liter.ha™) and salicylic acid in two levels (0 and
1 mMol), respec_tlveg/. The results showed that cutting irrigation at flowering and grain filling stages
decreased seed yield 30% and 51% compared to control, respectively; while it did not effect on biological
performance and harvest index. Simultaneous application of humic and salicylic acids improved most of
the studied traits, so that the highest ﬁlant height (207.16 cm), tiller number per Plant (1.88), seed number
per panicle (1854), 1000 seeds weight (40.20 g) and seed yield (2838.67 kg.ha™*) in application of humic
and salicylic acids treatment in the full irrigation conditions were obtained. Cross-sectional stress
treatment in the 8rain filling stage and non-application of humic and salicylic acids had the highest rate of
harvest index (29.47%). The highest biological yield (15802.7 kg.ha™) was obtained under full irrigation
and humic and salicylic acids application conditions. Also, the most positive and significant correlation
was observed between seed number per panicle and the plant he_ight (r= 0.97**) . According to the results
of this research, it is recommended touse 6 liter.ha™ humic acid and 1 mmol salicylic acid spraying to
improve growth and yield of sorghum plant in drought stress conditions.
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Table 1- Characteristics of used soil, humic acid and salicylic acid.

Physicochemical characteristics of soil Humic acid Salicylic acid
Soil texture Silty loam Trade name WGS 85% Chemical formula ~ C7HeOs
Total nitrogen (%) 0.076 Humic acid (%) 85 Molar mass 138
Auvailable phosphorus (ppm) 11.9 Potassium oxide (%) 12 Density 14
Available potassium (ppm) 472 Fe (%) 1 Melting temperature 158
Electrical conductivity (dS.m™) 23 Organic nitrogen (%) 08 Boiling temperature 200
Soil organic carbon (%) 0.58 pH 9-10 Solubility in water 2.4
pH 7.26 pH 21

A (g S ol dils e fy5e g digs o dils slows
9 b oslazul wfb )'| @ig aLb.':')‘ (_g).zfo)’k\j‘ «5‘)‘.
S8 olF il az )0 VY gles jo sl 5o el FA
@93l 5 ekl b lapl ()i e 5 98,5
32 039 5 0b 05l 05 paocSy cds b Jms
B b Jlooms il sl eolanl Lo ails
ils 0,Sles posd S 0D o 05 )l S
sialos] sl S o sdilendl slaaigs (glail>
o Sles 4y ailo o Slae s 5l cllilo yy asli ol

Dal s Vo v 0 s i
oialejl sloosls (g)lol Ll g uilyly 42529 (sl
oslazwl Excel Ver. 14 4 SAS Ver. 9.1 138ls 5 5l

eSoee -V Sl sl YShgl 6l
Vg 5o ol Glaskie a5 cul apwl SSgio
F) conbin 05155 & )y 6l ol 0 ]
oLS e 3l S Slles (@oyerie 5o g2
DS jobitesy . chS bl ez o o
N0 ol fa) (Fws ey Cog dw o lacile
Gy b el (GBS 5 e, FO 5 Y
WS Wby 0y50 Jsb 0 5 ey (gjlweslel
i ool _lond LS 6 5 S edl o aSile
5 Lails (S al>yo 5Ll L 5 0y Jad 2l 5o
25 g yie @Sy olS g il as Sas
i) b lio 5 bl dslas ebay &S
(2lep plal S 39 Wigr jo amy olawi iy

. IUPAC Name



04 VE) Sl o) 8,Les DY 5,58 el el laliS psle

VO [ Iy N RS W R E O R
e Sl 5 Sl sl (3l 5 oo

5 20,0 i Jleixl mhaw j0 b Sl anglae ol
A ‘nl.?QT oSSl (glasalsans Qgﬁ)'—‘ by
Gg gl Shedlo sl 5 Seogen sl

o g W
g )lo e S aS sls plas (F Jgom) by apes gols
ol 9 Sonogud sl bl Jaloro il i 095 gm0 (05 Sloogas (5 (wilyls 41525 - Joo

S o byl 50 Sl

Table 2. Analysis of variance of some sorghum quantitative characteristics affected by humic acid
and salicylic acid spraying under drought stress condition

df Tiller Seed

1000 . .

Source of variance Pl_ant number number seed Sged Blol_oglcal Harvest

height per per A yield yield Index

. weight
plant panicle

Block 2 328** 0.01** 2873ns 4.75%* 17.69ns 1264128ns 15*
Irrigation levels 2 20681%*  1.12%%  960225%*  1024**  4412962**  183248523**  157**
Main error 4 18 0.002 497 0.24 9894 590748 17
Humic acid 1 6418** 0.36**  346332**  321**  287924**  94853084** 78**
Irrigation levelsxHumic acid 2 36** 0.03** 7357* 53** 56146* 522564ns 44**
Sub error 6 5 0.0007 1373 0.98 10693 1476587 14
Salicylic acid 1 1671 0.10** 95378** 91**  1338263**  43835630** 16*
Irrigation levelsxSalicylic acid 2 3.05ns 0.006** 2635ns 15** 3909ns 247066ns 7.30ns
Humic acidxSalicylic acid 1 2.72ns 0.007** 1892ns 1.30ns 33550ns 6967110** 2.58ns
Irigation ~~_ levelsxHumic 2 g gaax gooper  BSO1*  199%  92603%*  72785Ins 4%
acidxSalicylic acid
Total error 12 410 0.0003 1520 0.49 9687 401319 3.24
CV (%) - 142 141 2.77 3.34 5.77 7.57 8.17

Sl sire Dgliipas g ao 0 S g iy Jlio e jo o e oS 54y NS g s
*, **and ns: Significant at 5% and 1% of probability levels and non-significant, respectively.
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Table 3. Mean comparisons of interaction effect of different levels of irrigation and humic acid and
salicylic acid spraying on some quantitative characteristics of sorghum.

Plant height (cm) Tiller number Seed number 1000 seed weight Seed yield Harvest
per plant per panicle g g.ha ndex
9 | icl kg.ha't Ind
Full irrigation
Humic acid Salicylic acid 207.16% 1.88° 1854.00% 40.20* 2838.67% 18.04¢
umic act Non-Salicylic acid 190.30° 1.730 1722.67° 33.18° 2528.33" 20.7°
. Salicylic acid 175.26° 1.59¢ 1654.67°¢ 28.11° 2266.67°¢ 20,20
Non-Humic acid Lo ’ d " d 4 "
Non-Salicylic acid 163.90 1.46 1526.33 23.57 1742.33 16.769
Cut irrigation in flowering stage
Humic acid Salicylic acid 158.03¢ 1.52¢ 1607.67¢ 21.39¢ 2250.00¢ 19.9°
umic act Non-salicylic acid 144.10° 133 143333 19.38" 161333%  19.26%
Non-Humic acid Salicylic acid 133.83f 1.21f 1296.33f 17.609 1402.331 19.56%
Non-Salicylic acid 122.839 1.15% 1255.00% 16.16° 1252.67" 25.48%
Cut irrigation in Seed filling stage
Humic acid Salicylic acid 119.53" 1.13M 1220.00M 15.90¢ 1541.331 20.7°
umic aci . '
Non-Salicylic acid 111.10" 1.06M 1173.33" 14.22" 1148.33" 24.433%¢
. Salicylic acid 97.16' 1.04' 1098.67' 12.70" 1081.00' 29.412
Non-Humic acid . )
Non-Salicylic acid 77.000 0.99' 1003.00 10.26' 781.33 29.47%
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* In each column, means followed by the same letters are not significantly different at 5% probability level.
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Figure 1. Biological yield of sorghum affected by different levels of irrigation.
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Figure 2. Biological yield of sorghum affected by interaction effect of humic and salicylic acids
spraying
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Table 4. Correlation coefficients between studied traits in sorghum affected by humic acid and
salicylic acid spraying in different drought stress conditions

Plant Tiller number Seed number 1000 seed Seed yield Biological yield Harvest Index (7)
height (1) per plant (2) per panicle (3) weight (4) (5) (6)
1 1
2 0.973" 1
3 0.978™ 0.978™ 1
4 0.958" 0.970™ 0.946™ 1
5 0.949™ 0.958™ 0.960™ 0.939" 1
6 0.948™ 0.947™ 0.954™ 0.921™ 0.956™ 1
7 0.660™ -0.600™ -0.656™ -0.554™ -0.583™ -0.746™ 1

**: Significant at 1% of probability level.
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