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Table 1. Physical and chemical characteristics of experimental soil (0-30 cm depth).
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Fig. 1 —Interaction effect of irrigation time, PGPRs and humic acid on plant height of basil.
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Fig. 2 —Interaction effect of irrigation time and PGPRs on branch number in plant of basil.
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Fig. 3 —Interaction effect of irrigation time and humic acid on inflorescence number in plant of basil.
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Fig. 4 —Interaction effect of irrigation time and PGPRs on inflorescence number in plant of basil.
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Table 2. Variance analysis for effect of experimental factors on seed yield and yield components of basil.
Ola po opaiileo
ol et Pl aBlw Lo § Louis 3 &ils Lo l l . il duo o
v';.s...o \':"J - solii  dweEWl : e ‘:1: ) 5T ’ 5T )Jg &ls 4138 o3 ’ ’ ol E;ential o
o df Plant el = o o 1000 seed weight aits 8993 S cuils percent
height Branch number Inflorescence Seed number 9 S . . . . .
A : : eed yield Biological yield Harvest index
in plant number in plant in plant
)I-)S; . 2 238.76 " 0.3ns 112.68 " 25.17"s 0.078ns 6190490.1 "¢ 11368870 "¢ 0.000879 s 0.018ns
Replication
el > 35205" 0.416™ 281.84 188,67 0.0253™ 15175239.9° 577000284~ 0.000904" 0.21"
Irrigation interval
a ‘ESU” 4 6.13 0.014 20.72 5.89 0.0017 405984 838703 0.00002 0.004
a
Soogad S - - o * . - o o o
T 1 1540.12 0.818 206.72 21.12 0.005 4039.1 5680390 0.00332 0.136
Humic acid
0y S e 555t 3 211586" 4.868" 158331 99.23" 0.081" ILT98ITS8™ 404600028  0.00778" 0.019 ™
PGPRs
Sooged Sl x (5 Lol g0 o * - - o
T g ’ 3 51.16 0.006 " 19.34 0.58 ns 0.0080 531879.8"s 5004466 0.000334 0.0036 "
Irrigation x Humic acid
‘S’SL * olabgd 6 77.18™ 0.69™ 16.16™ 4,65" 0.0116™ 933064.5" 5218498™ 0.0005046 " 0.037"s
Irrigation x PGPR
d);S-L. * JMM S 3 22.38"s 0.036"s 1.53ns 0.023"s 0.0091™" 1269932.1* 2045ns 0.000012"s 0.0048 "s
Humic acid x PGPRs
X Seogud dul x (5,L0T 590
b 6 67.03™ 0.012"s 477" 1.708"s 0.0100™ 1651809.5™ 9393509™ 0.000073"s 0.0066 "
Irrigation x Humic acidx
PGPRs
b glas
Eb 42 5.2 0.015 4.86 3.24 0.00134 295436.9 942121 0.000035 0.0056
St 3.96 7.57 8.66 10.11 2.07 10.59 7.69 2.38 11.04
CV (%)

bl e 2o )0 S5 0 Jim e 5o ls pixe gl S i 4 NS Ky

ns , * and **:Nonsignificant and significant at %5 and %1 level of probability respectively.

* Kk
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Table 3. Correlation coefficients between experimented traits.
Olao ) a8l Lo i J5 50 ailo e ) Kprarys Kgrares ™) bl dus yo
Traits g Wl ; ; PO | 47 s 55 039 ; s | s Essential il
Plant Ag y0 £y8 &gyl Rl 1000 seed FHE 0095 G ) el Croent
height Branch number in Inflorescence number Seed number in weight Seed Biological Harvest P
plant in plant plant yield yield Index
Plant height
Agy o &5;)5 ASL.w )Lo.w 0.92 *e 1
Branch number in plant
Inflorescence number 0887 0847 1
in plant
ool B 4.;!3.)1.«.:2; 0.95 ** 0.88 ** 0.92 ** 1
Seed number in plant
bl 0 0.82 0.7 0.85 091" 1
1000 seed weight
s o Slac 0.87 ™ 0.85 ™ 0.96 ™ 0.88 ™ 0.82* 1
Seed yield
“Sedlser 2,8 067" 0.60 * 074 0.74* 0.68 0.69 1
Biological yield
oy el 0.79* 0.82* 0.89 0.78* 0721 095" 0.65 1
Harvest index
ol 2oy 048" 054" 0.68" 053" 0.67 ™ -0.50 * 045" -0.63™ 1

Essential oil percent

ns, * and **:Nonsignificant and significant at %5 and %1 level of probability respectively.

bl e 2oy SO Jlaiml e (o o g g )l pxe e oS5 4 NS Ky
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Effects of plant growth promoting rhizobacteria (PGPR) and humic acid on yield
and yield components of basil (Ocimum basilicum L.) under drought stress in
Qom region
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Introduction: Drought is one of the most limiting factors on plant production and both the grain yield and yield
components of medicinal plants are influenced by it. Today, factors stated as being capable of improving stress
resistance are included in the research requirements and organic methods are given the priority. In order to
achieve these aims, the effects of plant growth promoting rhizobacteria (PGPRs) and humic acid on the yield and
yield components of basil (Ocimum basilicum L.) under drought stress conditions were evaluated.

Materials and methods: An experiment was carried out during 2013 in the Northeast of Qom region, as a split
factorial based on complete randomized blocks design in 3 replications. Irrigation interval on 3 levels (irrigation
after 40, 70 and 100 mm evaporated water from a class A evaporation pan) as the main factor, humic acid at 2
levels (non-application and application) and PGPR using methods on 4 levels (non-application and application
by seed inoculation, irrigation water and seed inoculation + irrigation water) as factorial were considered as sub-
factors. Humic acid and PGPR applications in irrigation water were undertaken twice at the 4- and 12-leaf
formation stages. The humic acid consumption volume was 3 liters per hectare for each irrigation treatment. The
PGPR sources applied were Azotobacter (Azotobacter crococcum) and Azospirillum (Azospirillum brasilense).

Results and discussion: The results demonstrated that drought stress had a significant decreasing effect on all
experimented traits; however, PGPR and humic acid had a positive effect on evaluated characteristics in both
stress and non-stress conditions (irrigation after 40 mm). According to the findings, with the exception PGPR x
humic acid, all double and triple interaction effects were significant on seed and biological yield of basil. In this
case, the highest seed yield (2336.67 kg ha*) and biological yield (6867.01 kg ha't) were observed in the 40 mm
irrigation, humic acid and PGPR (seed inoculation + irrigation water) treatment. The triple interaction effect of
experimented factors was meaningful on 1000 seed weight. In this case, the highest amounts of the
aforementioned traits (2.09 g) belonged to the integrated use of PGPR sources and humic acid in the optimal
irrigation method (irrigation at 40 mm evaporation) and resulted in a 26.31 percent increase compared to the
control treatment. Based on the research findings, drought stress improved the shoot essential oil content of
basil; however, application of anti-stress agents by providing most of the plant requirements under both normal
irrigation and water deficit stress conditions eventually made and stored higher essence content.

Conclusion: The drought stress created by increasing irrigation intervals, reduced significantly all yield and
yield components of basil. Overall, the PGPR and humic acid application decreased adverse effects of water
deficit stress, although the role of PGPR was greater than that of humic acid. The effect of experimental factors
on the shoot essential oil percentage was in contrast and, under these circumstances, the role of drought stress in
the consequential changes in essence content was greater than the total impact of the stimulating factors, namely
PGPR and humic acid.

Keywords: Basil (Ocimum basilicum L.), Biological fertilizers, Water deficit stress, Grain.
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