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Table 1. Mean comparison of quantitative and qualitative traits of Dracocephalum moldavica L. affected by

Ascophyllum nodosum and GABA.

L Sl o lac a byl b Jeds,ls wigs)ll wadllgsplle SV ST J5SLE
GABA A.nodosum  Chlorophyll  Chlorophyll  Carotenoid  Malon-di- Catalase Guaiacol
(1LM) foliar a b (mg gt aldehyde (unitg proxidase
application (mgg*FwW) (mgg?*FwW) FW) (uM/g FW)  Yprotein) (unitg
(% viv) Yprotein)
0 0 12+0.80° 11.6+0.059 1.5+0.01° 2.5+0.003*  0.80+0.0001F  8.5+0.00019
0 1 27+1.012 27.5+0.042 3.9+0.03°  2.1+0.002° 0.90+0.0001¢"  11+0.0002f
0 2 23+0.90¢ 16.9+0.02° 4.8+0.01*®  2.3+0.002° 1.30+0.0002°¢  12+0.0002°
200 0 26+1.01% 21.7+0.05¢ 5.3+0.03? 1.7+0.002¢  2.00+0.0001¢  15+0.0001¢
200 1 27+1.012 27.6+0.05% 4.2+0.03®  1.5+0.001° 2.00+0.0002¢  23+0.0002°
200 2 25+1.01%¢ 23.3+0.04° 45+0.01®  1.5+0.001°® 2.10+0.0002%¢  18+0.0002°
400 0 25+1.01%¢ 19.5+0.03¢ 5.3+0.03%  1.4+0.001¢" 2.50+0.0001*  18+0.0002°
400 1 25+1.01% 25.4+0.04° 4.0+0.01° 1.1+0.0019  3.40+0.0001°  24+0.0002%
400 2 24+1.00% 20.9+0.02% 5.2+0.022 1.3+0.001F  2.90+0.0002®  25+0.00012

JRCS AN PR YL S IRCTE IR <[RS IRVEIR S G SS S SO U BN g XS JESIE WIPL CORP ] R PR 4008
In each column means followed by at least a common letter, are not statistically different at 5% probability level.
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Table 2. Mean comparison of quantitative and qualitative traits of Dracocephalum moldavica L. affected by

Ascophyllum nodosum and GABA.

L A Sl olas

Aly, Sis e

lon plail 5

oy 5 09 039 lga plal Sas 55
GABA nodosum foliar Fresh weight ~ Dry weight of Fresh weight of Dry weight of
(uM) application of roots roots aerial aerial
IV ) (9) (9) (9) (9)

0 0 13+0.3¢ 1.23+0.024 12+0.9° 2.4+0.05°

0 1 15+0.24 1.27+0.09¢ 10+0.2° 2.2+0.06"

0 2 18+0.5¢ 1.53+0.03% 16+0.5° 4.3+0.05%
200 0 14+0.7¢ 1.37+0.04 15+0.5° 3.8+0.01%
200 1 18+0.4¢ 1.50+0.08" 19+0.6° 4.0+0.05%
200 2 24+0.8° 1.47+0.03% 20+0.6% 4.5+0.02%
400 0 26+0.7° 1.63+0.03° 21+0.6% 5.1+0.05%
400 1 42+0.6° 2.60+0.03? 32+0.12 7.2+0.082
400 2 24+0.3° 1.60+0.08° 20+0.5% 4.3+0.05%

Al o I3 gixe BMB) JEB 4SSl g0l do s O Jletn] paws 43 (g le] i S e B K pSiwd gyl b Sikie
In each column means followed by at least a common letter, are not statistically different at 5% probability

level.
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Table 3. Mean comparison of quantitative and qualitative traits of Dracocephalum moldavica L. affected by
Ascophyllum nodosum and GABA

L Selzojlas Gg ot 8l ks S ol 2% 039 gy Ofkes il 0 Slee
GABA  A.nodosum lon Stem Leaf Seed weight ~ Vegetative Essential
(uM) foliar leakage diameter number (9) yield oil Yeild
T (em) (ko) (miim?)

0 0 87+1.54% 0.23+0.0001¢ 37+1.01° 1.443+0.04 1.62+0.06°  0.69+0.004f

0 1 80+1.45% 0.40+0.0001°¢ 25+1.08° 4.050+0.01° 2.00+0.05°  0.63%0.0049

0 2 80+3.20 0.42+0.0001°¢ 39+1.12® 3.793+0.02° 2.20+0.09°  0.74+0.003°

200 0 47+1.10° 0.55+0.0001° 39+1.01® 3.993+0.06° 2.00+0.10°  0.84+0.003°

200 1 60+1.90° 0.56+0.0002° 39+1.02% 4.280+0.02° 4.39+0.05*  0.72+0.001°

200 2 53+1.40° 1.37+0.0001® 41+1.21% 5830+0.03° 4.14+0.04® 0.98+0.001°

400 0 80+3.50° 0.58+0.0001° 41+1.89% 5,007+0.02®® 2.05+0.05  0.97+0.003¢

400 1 53+2.10° 0.47+0.0001°¢ 57+1.09% 2.303+0.04° 3.11+0.04° 1.07+0.005°

400 2 54+1.80° 0.51+0.0001% 40+1.02®® 4.320+0.01° 4.06+0.10% 1.41+0.0012

Al o Iy gme BB 1381 SOl 903l doyd B Jlein] a3 (g)lel Jlas 5l S ynitie By S oSKwd gyl Lo Sl
In each column means followed by at least a common letter, are not statistically different at 5% probability
level.
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Evaluation of Growth Characteristics and Essential Oil Yield of
Dragonhead Treated with y-Aminobutyric acid and Ascophyllum nodosum
Extract as Biofertilizers

N. Zeinalipour™ and B. Nejhad Shahrokh Abadi!

In order to investigate the effect of gamma aminobutyric acid and Ascophyllum nodosum
extract on some physiological, morphological and biochemical properties of medicinal
vegetable Dragonhead (Dracocephalum moldavica L.), a factorial experiment based on
randomized complete block design with nine treatments and three replications was performed
in the greenhouse. Treatments included different concentrations of gamma aminobutyric acid
at three levels (0, 200 and 400) uM and Ascophyllum nodosum at three levels (0, 1 and 2) %
v/v. The results showed that the highest fresh and dry root and shoot weight, number of leaves
and the lowest amount of malondialdehyde were obtained affected by GABA
400uM+Ascophyllum extract %1v/v. Also, the highest seed weight was observed in GABA
200puM-+Ascophyllum extract %2v/v treatment. Interaction of GABA 200uM+Ascophyllum
%1v/v extracts had the best results on chlorophyll content, carotenoids, stem diameter and
vegetative yield. The highest yield of essential oil was assigned to the combined treatment of
GABA  400uM+Ascophyllum  %2v/v.  finally, foliar application of GABA
200uM-+Ascophyllum %]1v/v is recommended to increase the vegetative yield of dragonhead.
Keywords: Ascophyllum nodosum, Biofertilizer, Dragonhead, GABA, Vegetative yield.
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