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Table 2- Analysis of variance of humic acid on the growth and essential oil of lemon balm indices under
drought stress

©la o (255Lo
Mean of squares

7ok 39

oy S el F 0 0% olass il ks ai, Sis Loy >
=)' S . ) WL“‘
s i i Plant Fresh asls Stem Root Ay, ol .
e e height weight Dry diameter i Oil
SOV DF g weight Branch fresh Root  Essential eld
(cm) (gr) & number (cm) weight dry oil (%) 7
(1) ! (ml/gr)
(gr) weight
K 2 379.60%*  536.87** 54.75* 36.81**  3.52**  26.54** 26.73**  0.02* 1/01*
Drought
Srnge el 2 232.21* 258.511* 20.67** 15.39** 1.07** 8.41*  4.15*  0.003**  4.58*
Hiumic acid
Senguddpnl Sas
Hiumic «Drought 4 4.09* 11.29* 2.50% 0.07"s 0.12* 0.84**  0.29* 0.001**  0.15*
acid
Error Uas 18 0.44 1.62 0.16 0.23 0.01 0.10 0.04 0.00008 0/02
G2 JUUPS T
T e _ 2.17 2.80 2.68 3.31 1.94 2.29 4.35 3.49 3.97
(%)C.V

©,** and ™: significant at 5% , 1% and not significant respectively
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Table 3- Mean comparison the interaction of drought and humic acid on the growth parameters and
essential oil of lemon balm

KIS Gl Aok SO ks sy SRS aep °Jst’:
Seoguds Plant Frgsh Plagt dry Stem Root‘fresh Roqt dry ol “Sﬂ
Droughtx height weight weight diameter weight weight Essential iold
hiumic acid (cm) (g/planty  (g/plant) (cm) (g/plant) (g/plant) oil (%) (yn11Vg)

Al1*Bl 19.60f  31.37g 11.69¢g 5.34g 10.66g 2.22h 0.28¢c 3.11e
Al1*B2 23.83e  37.50f 12.65f 5.48f 12.82f 3.21g 0.30b 3.87cd
A1*B3 28.74d  43.36e 13.82¢ 5.76e 13.70e 3.90f 0.35a 4.92a
A2*Bl1 24.60e  38.70f 12.34¢gf 5.87e 13.87¢ 4.42¢ 0.29bc 3.66d
A2*B2 31.80c  48.15d 15.23d 5.98d 14.60d 5.74d 0.28¢c 4.26b
A2*B3 36.03b  51.58bc  17.44bc 6.30bc 15.30bc 6.00cd 0.29bc 5.05a
A3*Bl 32.87c  49.55cd  78.16¢c 6.16¢cd 15.14cd 6.15bc 0.18¢ 3.0le
A3*B2 35.69b  52.15b 17.52b 6.86b 15.77b 6.40b 0.22d 3.84cd
A3*B3 42.66e  56.73a 18.64a 7.29a 16.43a 6.92a 0.22d 4.10bc

(OS1s 53031) diied dopd iy Jloi] mhaes 58 (5l ire BB 330 W )ls Sy By > a5 golael

The same letters indicate the no significant difference at the 0.05 level of probability (Duncan test)
(Seogep Sl 0,5 Lo e ) B3 (oo asl 0,5 hoo Vo ) B2 ((Senge a5 ,315" pe) B (25 poe) A3 (sl byl 0o 0 VO) A2 (5 Sud )b ao o 0-) Al
Al (50 % field capacity), A2 (75% field capacity), A3 (lack of stress), B1 (No application of acid hiumic), B2 (200mg acid hiumic), B3 (400 mf
acid hiumic)
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ABSTRACT

Due to increased environmental issues, more attention has been paid to
biofertilizers. This experiment was conducted as factorial with completely
randomized design with three replications. Treatments included irrigation
at 100 (control), 75 and 50% FC and humic acid spraying at 0, 200 and 400
mg 1. The most and the least plant height, fresh and dry weight, number
of lateral branches, stem diameter and root dry weight were observed for
irrigation at 100% FC and 50% FC, respectively. Whilst, the highest essential
oil percentage and essential oil yield was achieved for irrigation at 50% FC
and 75% FC, respectively. Interaction of 400 mgl™* humic acid and irrigation at
100% FC had the most plant height, fresh and dry weight, stem diameter, and
root dry weight. Meanwhile, application of 400 mg humic acid and irrigation
at 50% FC and 75% FC had the highest essential oil percentage and essential
oil yield, respectively. The interaction was not significant for number of lateral
branches. Vegetative growth decreased with increasing drought stress and
increased with increasing humic acid application. These results suggested that
humic acid alleviated drought stress on lemon balm.
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