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Table 1. Some physical and chemical properties of studied soil
Soil texture H EC O.M Caco, K P N
P (ds.m™) (%) (%) (mg.kg™) (mg.kg™) (%)
Clay Loam 7.92 0.78 1.28 315 202 7.24 0.52
58 a8 sl plas 26 Jles 4 by Sl Sile acslis eIt
DS & s a3, s S35 3 el il S G, s S

.)Jila.ﬁ- C)L% L &}SAJLA (Y Jﬁ.k:-) .X:J; LS G}SAJLA
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Origanum vulgare ssp. vulgare
Table 2. ANOVA and means comparison of Piriformospora indica inoculation effects on some growth
parameters of Origanum vulgare ssp. vulgare

Tranets Cotr e IO oun
Plant height (cm) 25.91b 35.17a faied
Number of leaves 62.13b 72.59 *

Leaf fresh weight (g.plant™) 1.81b 2.32a *
Leaf dry weight (g.plant™) 0.53b 0.60a ok
Stem fresh weight (g.plant™) 1.25b 1.6a ok
Stem dry weight (g.plant™) 0.41b 0.52a ok
Root fresh weight (g.plant™) 2.50b 4.09a il
Root dry weight (g.plant™) 0.61b 1.10a i
Herb fresh yield (g.plant™) 3.06b 3.92a b
Herb dry yield (g.plant™) 0.78b 1.12a ok

ns, *, and **: not significant and significant at P<0.05 and P<0.01, respectively.
The means in each column followed by similar letter(s) are not significantly different using Duncan’s test (P<0.05).
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Table 3. ANOVA and means comparison of Piriformospora indica inoculation effects on chlorophyll index,
essential oil content, total phenols, and total flavonoids of Origanum vulgare ssp. vulgare

Chlorophyll L o Total phenols Total flavonoids
Treatment (SPAD) Essential oil content (%) (Mg GAE g'l FW) (mg QE g‘l FW)
Inoculation with 47a 1.43a 4.88a 0.52a
P. indica
Control (no 42.23p 1.01b 2.96b 0.23b
inoculation)
ANOVA * ** ** **

ns, *, and **: not significant and significant at P<0.05 and P<0.01, respectively.
The means in each column followed by similar letter(s) are not significantly different using Duncan’s test (P<0.05).

Origanum vulgare ssp. vulgare julul sleeus 5 Piriformospora indica z,B L oS4l U -F Jous

Table 4. Effects of Piriformospora indica inoculation on essential oil composition of Origanum
vulgare ssp. vulgare

No. Compound (no i(r:lgtr:]ltﬂg'ltion) Inoc;ll?rtlidoir;;/v " RI
1 a-thujene 1.0 1.3 924
2 a-pinene 15 2.0 934
3 sabinene - 0.4 971
4 1-octen-3-ol 15 1.6 975
5 p-myrcene 1.0 1.2 988
6 a-terpinene 3.2 3.5 1016
7 p-cymene 13.3 242 1026
8 y-terpinene 20.2 225 1057
9 cis-sabinene hydrate - 0.4 1098
10 terpinene-4-ol 0.8 0.6 1177
11 a-terpineol 0.8 0.3 1191
12 carvacrol methyl ether 12.7 15.6 1231
13 thymol 5.3 35 1289
14 carvacrol 340 18.4 1298
15 f-caryophyllene 0.5 0.4 1417
16 germacrene D - 0.3 1484
17 cis-a-bisabolene 1.2 2.1 1506

Total (%) 97.8 98.5
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Table 5. ANOVA and means comparison of Piriformospora indica inoculation effects on amount of leaf nutrients
of Origanum vulgare ssp. vulgare

Treatment P (%) K (%) Fe (mg.kg™h
Inoculation with P. indica 0.4a 3.8a 2.19a
Control (no inoculation) 0.35b 2.6b 180b

ANOVA * ** *

ns, *, and **: not significant and significant at P<0.05 and P<0.01, respectively.
The means in each column followed by similar letter(s) are not significantly different using Duncan’s test (P<0.05).
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Abstract

Piriformospora indica is one of the growth-promoting microorganisms that can stimulate
growth and increase plant tolerance in adverse environmental conditions. To evaluate the effects
of P. indica inoculation on some vegetative, physiological, biochemical, and nutrient acquisition
parameters and essential oil content of Origanum vulgare L. ssp. vulgare, a pot experiment was
conducted in a completely randomized design with three replications. Treatments included
control (without inoculation) and inoculation with P. indica. The results showed that inoculation
with
P. indica increased growth parameters, chlorophyll index, total phenols and total flavonoids
content, essential oil content, and nutrients uptake of iron, potassium, and phosphorus
singnificantly. The highest and lowest amounts for aerial parts fresh yield (3.92 and 3.06 g plant
Y, aerial parts dry yield (1.12 and 0.78 g plant™), chlorophyll index (47 and 42.23), total phenol
(4.88 and 2.96 mg GAE g* FW), total flavonoids (0.52 and 0.23 mg QE g™ FW), essential oil
content (1.43 and 1.01%), phosphorus (0.41 and 0.35%), potassium (3.8 and 2.6%), and iron
(219 and 180 mg kg™) were obtained in the plants inoculated with fungus and non-inoculated
plants, respectively. Inoculation with P. indica decreased the amount of major essential oil
compounds such as carvacrol and thymol and increased the amount of p-cymene, carvacrol
methyl ether, and y-terpinene compared to the control. Overall, the findings of this study
showed that inoculation with growth-promoting microorganisms can improve the morphological
and phytochemical traits of oregano by improving nutrients uptake.

Keywords: Phosphorus, total phenols, endophytic fungus, essential oil content,
Origanum vulgare L. ssp. vulgare.



