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1- Vermicompost tea
2- Aerated vermicompost tea (ACT)
3- Non-aerated vermicompost tea (NCT)
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Table 1- Analysis of variance (mean of squares) for the effect of humic acid levels and vermicompost extract concentrations
on yield parameters of Satureja khozistanica
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Table 2- Effect of humic acid levels and vermicompost extract concentrations on yield parameters of Satureja khozistanica

s SUS S 1 5 Sos ol 'zm &w; dj; )S’SJ“ z’wt:; ol 3 ,Sdes

I s s &rore 2P o) ~ §
b b
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a;b; 150 & 336.6° 2.4° 4.6
arb, 190° 386.6°¢ 26°¢ 49%®
a;bs 140%c 333.3 3.33° 4.9%
ah; 174.6*° 403.3%° 2.6°¢ 4.6%
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a; & and ag: 1.5, 2.5 and 3.5 L.ha™ Humic acid, respectively and b;, b, and bs concentration: 5, 10 and 20 percent of vermicompost extract,
respectively.
*Means that have the same letters are not significantly different.

Table 3- Effect of humic acid levels and vermicompost extract concentrations on yield parameters of Satureja khozistanica
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a; a;and ag: 1.5, 2.5 and 3.5 L.ha™* Humic acid, respectively and by, b, and b; concentration: 5, 10 and 20 percent
of vermicompost extract, respectively.
*Means that have the same letters are not significantly different.
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Table 4- Analysis of variance (mean of squares) for the effect of humic acid levels and vermicompost extract concentrations
on phenol and flavonoid content of Satureja khuzistanica

Ol ki golio oI5l 4z 50 g5 IS adgighs
S.0.vV df Total phenol  Total flavonoid
<3
’_’i‘ ) 2 35.4" 514.9™
Replication
Sen I x o
#0380 S 2 505.3 77207.1
Humic acid
Cw o lac *k *k
232255059 2, 2 356.6 169903.8
Vermicompost extract
sy las s S 4 116.5™ 169903.8™
Vermicompost extract* Humic acid
s
18 22.6 4385.8
Error
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*, ** and ns: significant in the levle 5 and 1 percent and non-significant, respectively.
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Table 5- Mean comparisons for the effect of humic acid levels and vermicompost extract concentrations on phenol and
flavonoid content of Satureja khuzistanica

. Mieighd
» Js g3 L Eeel
- (S5 8, 5 oo ;3 dunsl S 0,5'5,500) (S ojbas 0 F ke 2 99, 75,500)
Treatment C Flavonoid (pg routin/mg dry extract)
Total Phenol (ug gallic acid/mg dry extract) Total
a, 12.565" 482.38°
a, 36.713% 572.09°
as 32.639° 680.57°
b, 39.150° 699.29
b, 27.389° 607.28°
bs 29.378" 429.04°
b 12.283° 435.38°
Control

Al o CavgreS soyg t)las o3 Ve g Ve & slacbile (g gDy By 5 Kiogd dpl )i 1> I YD 5 VO VD polie cspa A g8y By
bl oyl re BMB] B1 M S e gy s &7 Sl Sl
a; apand az: 1.5,2.5and 3.5 L.ha™ Humic acid respectively and by, b, and bs; concentrations:
5, 10 and 20 percent of vermicompost extract, respectively.
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Table 6- Mean comparisins for the effect of humic acid levels and vermicompost extract concentrations on phenol and
flavonoid content of Satureja khuzistanica

Tre)atment (Suid ojbas 0.5 o 13 dsl S 0,59,500) (St 0,Las 0,5 o 43 (9, 055 9550)
Total Phenolic (ug gallic acid/mg dry extract) Total Flavonoid (ug routin/mg dry extract)

aib; 397" 615.5°
&b, 19% 5265
abs 21.5¢ 306.7¢
aby 46.5% 733.2%
a,b, 32.2° 565.1°
a,bs 31.3% 417.8™
agh; 31.8" 749.1°
asb, 30.8° 7302

aghs 35.20¢ 565.5°
_— 12.2% 435.5°

Control

..\MLL;o A'_'Aw%.os‘_g;s)g o)Lac Loy Y. 9 Ve id dl!bu.lal.c :bg 3b2 <b1 9 &m}.\b .h.w‘ )L:_im )s;gY/a 9‘1/& AV )ijuin ol 4 id3 ¢ Ap Ay

bl I gime OS] U8 (itud Syl gy gy 45T pla Sl
a; a8 and ag: level, 1.5, 2.5 and 3.5 L.ha™* Humic acid, respectively and by, b, and bs, concentration
5, 10 and 20 percent of vermicompost extract, respectively.
*Means that have the same letters are not significantly different.
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Introduction

Vermicompost tea can be extracted under aerated or non-aerated (passive) conditions. This water extractable
compound includes: Active microorganisms, primarily Bacteria, Fungi and some Protozoa, Mineral nutrients,
Organic acids and other microbial by-products. Considerable variability in the efficacy of compost tea to
promote plant growth has been reported in many experiments. The results suggest that the reasons for the
beneficial effects of the compound are complex and depend on many factors, including plant species, compost
quality, extraction method, and growing conditions. They may have direct and indirect effects on plant growth
and development. The indirect effects of humic compounds on soil fertility include: (i) Increase in the soil
microbial population including beneficial microorganisms, (ii) Improved soil structure and (iii) Increase in the
cation exchange capacity and the pH buffering capacity of the soil. Directly, humic acid compounds may have
various biochemical effects either at cell wall and membrane level or in the cytoplasm, including increased
photosynthesis and respiration rates in plants, enhanced protein synthesis and hormone-like activities in plants.

Satureja khuzistanica Jamzad is an endemic species of the genus Satureja in Iran. It is a valuable medicinal plant
because of high concentration of Rosmarinic Acid in the extract. This plant also has other unique growth
properties such as high growth under calcareous and poor soils of arid region.

Materials and Methods

In order to study the effects of different levels of humic acid and vermicompost tea on growth, yield,
morphological and phytochemical characters of Satureja khuzistanica, an experiment with factorial arrangement
based on randomized complete block design with three replications was conducted in 2013. Factors included of
three levels of humic acid (1.5, 2.5 and 3.5 liter per ha.) and vermicompost tea in concentrations of 5% (5:1,
water: vermicompost) 10% and 20% which were sprayed on aerial parts of the plants. Parameters like plant
height, plant crown, leaf length, leaf width, shoot dry weight, leaf dry weight, oil content, essential oil yield,
content of phenolic and flavonoids compounds were studied in this study to evaluate the effects of the treatments
on Satureja Khuzistanica.

Results and Discussion

The results showed that treatments of 3.5 I.ha™ humic acid + 20% vermicompost tea had the maximum dry
weight (460 g.m), leaf dry weight (195.33 g.m™) and essential oil yield (6.38 g.m?). The highest essential oil
percentage (3.44%) was obtained in the treatment of 1.5 L.ha™ humic acid + 20% vermicompost tea. The
maximum content of phenolic and flavonoids compounds were observed in treatments of 2.5 I.ha™ humic acid +
5% vermicompost tea (46.56 ug gallic acid /mg dry extract) and 3.5 l.ha™ humic acid + 5% vermicompost tea
(749.13 pg routin /mg dry extract), respectively. The interactions of the humic acid and vermicompost tea effects

on plant height, plant crown, leaf length and leaf width were not significant in both years.
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Conclusion

Results of this experiment showed that mixed application of humic acid and extract of vermicompost
(vermicompost tea) has more positive effects on growth and yield parameters of this plant rather than sole
application. Results of Azza et al, (2010) showed that the extract of vermicompost can increase yield, oil content
and essential oil yield in Levisticum officinalis. Appropriate amounts of humic acid and vermicompost extract
can increase soil organic matter by improving the soil microbial activity and nutrient availability, and this will
result in increasing the rate of photosynthesis and plant dry matter so this is a way to ultimately improve the
yield, leaf dry weight and the essential oil yield of Satureja khuzistanica. Among the treatments, application of
3.5 l.ha™* humic acid + 20% of vermicompost tea, had the best effects on growth and yield.
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