Iranian Journal of Horticultural Science Yl SLEL
Vol 53, No 3, Autumn 2022 (691-706) © ﬁ" < N 'i’h
DOI: 10.22059/ijhs.2022.326008.1945 FAV-YF ) 1P ) 50l oV 6 led OY 8,50

Ry 4
SIgw i Wl 4 38 (Melissa officinalis L.)

"B e S0 9 7 0 (AL s Ol 5 o
O1pl ez smls oMl 151 o5 g gl dly LB psle (5555 (52l )
Olplcp e ol NEICEEN g a1y (UL ple Ll Y
Ol pl g ambs ool S15T o &Ktsls (gl Al SLEL pske Ltils Y
CEARARARER- PR SRR AV AR ISPy B

ol

3
Lol s 53 gm0k (aols ol Gilul Ol 5 em 3T S gy Slaopas p S8 ow g5 9 Mool SU addlas ) glite 4
Jsl 5556 S plodl )l Ol p g Ol g 53 1SS 4w b ol S5 T B 55 JysSE e 4 bl (508 5
a) (8155 S+ graS 055 T 508 5 S35 S 5008 a5 (B S 508 oS ) T 4w > SIS
0556 5 (Gl 53 0 e 1) (EM) fige ol )ls S 5 Koo gt cdsl) prbans 53 53 Sosle 093 5556 ((gslms (o i
Sl 5 o O wopd SRIH L ol DL mlS g G Sle 3 mses S VINY5 TI01 010) o a3 (5555 pow
5 S gnS rs pl5 Oag Sl Sl el doys 5 S WS sl olS gl g I ST, 5 VB (glag 5
PP U P CPSY 2 g V= i At PP IS NCVISTIS B F PRRTCYL Y P RPRPRERJRCHE Rt (e e |
s3lo 32,18 5 ols Al 1) 4 nol 1 S5 (e DS CongaS )5+ gpeS H S sl SIS e 53 e sl p 31 K
Ao s SRl s ghd) Slogas SRl s Jeod g ol isd 5 iS5 Kl s Fae sl pElls S 5 JT

338 2555 oS ol il

WSS g F U5 eSS 459 Lp-:-*w-*e)f SIS (Sl (S (SS9

The effect of organic matter and type of culture medium on vegetative characteristics,
enzymatic activity and essential oil of lemon balm (Melissa officinalis 1..) under
salinity stress

Shima Rahmanian', Abdolhossein Aboutalebi Jahroomi?” and Mehdi Hosseinifarahi’
1. Ph. D. Candidate of Horticultural Science, Yasooj Branch, Yasooj, Iran
2. Associate Professor of Horticulture, Jahroom Branch, Islamic Azad University, Jahroom, Iran
3. Associate Professor of Horticulture, Yasooj Branch, Islamic Azad University, Yasooj, Iran
(Received: July 18, 2021 - Accepted: Feb. 05 ,2022)

ABSTRACT

In order to study the effect of organic matter and type of culture medium on vegetative characteristics, enzymatic activity
and essential oil of lemon balm under salinity stress, a factorial experiment based on completely randomized design with
three replications in Jahrom city of Fars province carried out. The first factor was the medium culture at three levels
(compost + soil, vermicompost + soil and compost + vermicompost + soil (all in equal proportions)), the second factor was
organic matter at two levels (humic acid (HA) and effective microorganisms (EM) (concentration of 5 per thousand) and the
third factor was salinity at three levels (515, 3656 and 7312 um/ cm). The results showed that with increasing salinity,
proline content and activity of catalase and peroxidase enzymes increased and plant height, leaf number, chlorophyll and
percentage of essential oil decreased. Co-addition of vermicompost and compost to soil on growth and physiological traits
was more effective than either of these two substances alone. In general, the use of organic matter and effective
microorganisms in the culture medium containing soil+ compost+ vermicompost reduced the negative effects of salinity on
lemon balm and the use of organic matter and effective microorganisms can improved plant tolerance under salinity stress
conditions and increased the growth characteristics and essential oil content of this medicinal plant.
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Table 1. Results of physicochemical analysis of soil, compost and vermicompost.

Sample oH EC 0.C N P Fe Zn Mn Cu B
dsm) (%) (%) (mgkg) (mgkg) (mgkg) (mgkg) (mgkg) (mgkeg) (mgke)
Soil 795 153 0.9 0.9 6.2 3.2 0.29 14 0.14 0.12
Compost 742 406 1734 173 0.87 517 68.5 185 8.5 39.5
Vermicomost 7 13.02  34.68 3.46 1.23 0.69 207.5 395 40 68.5
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Table 2. Results of variance analysis effect of medium culture, salinity and organic matter on some vegetative and

physiological traits of lemon balm.
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Culture medium (A) 2 36497 113477 15757 597847 274497 94207 26088 20.681° 17954° 41627
Salinity (B) 2 7785% 20077 7627 114717 40027 L1717 93817 3856 73937 20727
Organic matter (C) 2 1856 23147 5587 0.1280™ 0.549" 0.128" 1.3107  0.879”  94.0™  0.165"
AxB 4 12467 14647 2357 00001  0.024" 0.024" 0238 00127 278"  0.123"
AxC 4 232" 18647 3577 0.0011™  0.024"  0.020"  0.043"  0.007" 307 0.029”
BxC 4 11227 651" 49™  0.0021™  0.030" 00217 0.046"  0.074" 1.6° 0.063"
AxBxC 8 12167 3517 1277 0.0018™  0.022° 00157 0.060"  0.046" 767 0.052"
Erorr 54 163 6.9 240  0.1538  0.009  0.004  0.003 0.004 0.6 0.002
CV% 9.8 10.5 17.9 9.8 15 2.0 1.1 2.1 32 13
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ns, *, **: Non- significantly difference and significantly difference at 5 and 1% of probability level, respectively.
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Table 3. Mean comparison interaction effect of of medium culture, salinity and organic matter on some vegetative
traits of lemon balm.

i s

Salinity (W mho/cm)  Organic matter ~ Culture medium  Plant height (cm)  Leafnumber ~ Number of Lateral branches
SC 44.8%¢ 448.7M 13.0°
Control SV 30.5M 704.0 & 23.7%
Scv 58.3° 1254.7% 29.0%
SC 48.0° 726.0* 20.3 e
515 EM SV 432" 853.3 M 27.0°%%
SCv 61.8° 853.30h 27.0%%
SC 41.3%¢ 706.0 20.0"
HA SV 46.0% 920.7°¢ 30.3%
SCvV 45,0 1264.0° 36.0%
SC 36.2°" 639.3¢T 19.7%
Control Y% 33 536.01 24.09%f
SCV 39.50%¢ 1090.0 *¢ 36.0%
Sc 43,75 604.0¢" 19.0'&
3656 EM Y% 41.0%¢ 994 7%t 38.0°
SCV 432 876.0 " 22.0¢
SC 4280 773.7% 23.0¢
HA SV 40.3%¢ 1170.0* 40.3°
SCvV 442 804.01 22.3°%
SC 39.75¢ 328.7" 7.0
Control SV 38.3¢h 418.3M 16.0"
SCV 36.841 11253 32.0%
SC 38.8¢h 776.0% 23.7%
7312 EM SV 40.7%¢ 47734 19.7%
SCV 353 1060.7%° 17.08
SC 33.8¢h 558.0 17.08"
HA SV 22,01 460.7 21.7¢h
SCV 372 666.0 " 1835

SC= Soil+ Compost; SV= Soil+ Vermicompost; SCV= Soil+Compost+ Vermicompost

Al gl g @glas e y0 O Jlaizl a0 (S pie B> SO BBlas b ole oSk 5t 2 0
In each column means followed by at least a common letter, are not significantly difference at 5 % probability level.



£49 VE ) 5l o 8 Les Y 5,50 ool SLEL psle

50 ol (Sl sed Slao (S Jleole 5 ()0 S banme Bl ST (:Siko aulin ¥ Jgaer

Table 4. Mean comparison interaction effect of of the of medium culture, salinity and organic matter on some
physiological traits of lemon balm.

Salinity Organic Culture Shoot fresh Shootdry  Root fresh Root dry Plant fresh Plant dry
(pn mho/cm) matter medium weight (g) weight (g)  weight (g)  weight (g) weight (g) weight (g)
SC 53.7¢ 163™ 87.0M 32.08 140.7™ 48.3™
Control Y 65.3°% 18.75m 83.01 2331 148.3'm 42.0™
SCvV 133.0° 34.0%% 173.0% 59.3°¢ 306.0°" 93.3dh
SC 79.0%¢ 24.0%F 117.0M 41.07 196.0™ 65.0™
515 EM Y 104.3%" 29.3¢h 153.0 % 56.04" 257.3 % 85.3 &
SCvV 153.0% 413" 184.0% 82.0° 337.0% 123.3 %4
SC 63.7°® 19.3™™ 111.3% 40.07 175.0% 593
HA Y 120.3 % 34.0%% 184.0% 72.0 % 304.3%" 106.0°¢
SCV 122.0*¢ 36.3%¢ 207.0° 86.0% 329.0%¢ 122.3%¢
SC 61.7°® 18.7™ 82.0° 27.3M 143.7™ 46.0™
Control Y 145.0%% 35.0%¢ 202.0° 67.0¢F 347.0% 102.0%¢
SCV 119.3%4 37.0%4 240.0° 108.0® 359.3% 145.0%
Sc 77.0%¢ 24.0%% 120.0% 49.0% 197.0™ 73.0%1
3656 EM Y 135.0%% 51.0° 185.0% 85.0° 320.0°¢ 136.0%
SCV 109.7%¢ 34.0°% 142.3°k 58.7°¢ 252.0" 92.7¢
SC 78.7%¢ 23.00 141.0° 60.0°¢ 219.7™% 83.0
HA Y 138.3%4 39.3% 258.3° 122.3¢ 396.7¢ 161.7¢
SCV 110.7%¢ 33.3¢t 167.0% 72.7 % 277.7%¢ 106.0°¢
SC 51.7¢ 14.0™ 53.0m 6.0 104.7™ 20.0™
Control SV 98.3°¢ 31.0%¢ 71.0™ 21.07 169.34 52.0Km
SCV 106.3"f 34.0°% 162.0* 66.3¢" 268.3°" 100.3 ¢
SC 77.0%¢ 253¢ 150.0 % 64.0°" 227.0% 89.3 1
7312 EM SV 167.3° 2438k 97.3 ik 32.7¢ 264.7°" 57.0™
SCV 79.0%¢ 21.0™ 106.0 40.0" 185.0% 61.0
SC 59.7% 18.0%m 109.0° 34.0¢ 168.79 52.0Km
HA SV 116.0%¢ 263" 24237 81.7%4 358.3% 108.0¢f
SCV 97.7°¢ 29.3¢h 187.0% 80.0%¢ 284.7¢F 109.3f
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In each column means followed by at least a common letter, are not significantly difference at 5 % probability level.
SC= Soil+ Compost; SV= Soil+ Vermicompost; SCV= Soil+Compost+ Vermicompost
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Figure 1. Mean comparision effect of culture medium on essential oil of lemon balm.
SC= Soil+Compost (1:1), SV= Soil+Vermicompost (1:1), SCV= Soil+Compost+Vermicompost (1:1:1)
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Figure 2. Mean comparision effect of salinity on essential oil of lemon balm.
SC= Soil+Compost (1:1), SV= Soil+Vermicompost (1:1), SCV= Soil+Compost+Vermicompost (1:1:1)
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Table 5. Mean comparison interaction effect of medium culture, salinity and organic matter on chlorophyll, proline,
protein content and some antioxidant enzymes activity in lemon balm.

Salinity Organic matter Culture medium Chlorophylla ~ Chlorophyllb ~ Catalase  Peroxidase Prolin Protein
(p mho/cm) (mgr/gr) (mgr/gr) (IWU/gr) (IU/gr) (umollg) (%)
e 520™ 2.594 3.17° 1.74° 27.20% 3.28!

Control Y% 611" 3.06% 3.85™ 2.691 19.60%  3.72%

scv 7.42°¢ 3.70° 5369 3.55¢ 1470®  4.17°¢

SC 5.33Mm 2.67% 3.019 1.529 25.10"  3.39%

515 EM Y% 6.458 3.22°¢ 3.40° 222™ 17.70™  3.98¢
scv 791° 3.97° 5.15¢ 3.30f 10307 441°

SC 5.504 2750 276" 1.609 22407 3.50Y

HA Y% 630 3.15¢ 3.62" 2504 15.17®  3.84¢

scv 7.70° 3.84° 4.94¢ 3.11¢% 12.809 428"

SC 4.79P 2.39mP 3.86™ 2.05" 3670 3.15™

Control SV 5731 2.86" 4,58 2.96" 23.50% 3531

scv 7.12% 3.55¢ 591° 3.90°¢ 17.80™  4.00¢

SC 497% 2.48'mn 3.56" 191° 33904 3.37M

3656 EM SV 5.90¢ 295 441% 2.80¢ 1920™  3.64%
scv 730 3.64" 5.26% 3.50¢ 1440™  4.14°¢

SC 5.10™ 2.55km 3.30° 1.73° 31.50¢ 3.27

HA SV 6.11" 3.06% 4.14! 2.55% 21.808  3.77¢

scv 7.39¢ 3.69° 5.60¢ 3.71¢ 16.10™ 430"

SC 4527 2.26° 4641 2.58% 4130*  2.80°

Control Y% 5.24™ 2614 5.05% 347¢ 29.10" 3344

scv 6.84" 342¢ 6.32° 431° 2240 376

SC 4.63% 231 4.47% 238! 36.30° 293"

7312 EM Y% 5.404m 2.43mm 490" 3.28¢ 27.00% 342
scv 7.12% 3.55¢ 6.01° 4.10° 21.00% 329!

SC 4719 2.34% 412! 2.04" 38.50° 312"

HA SV 5.57% 2791 466 3.03¢" 24.40" 356"

scv 6.96 3.4914 5.70¢ 3.82 19.10™ 35179

Wl gl g Dglas w10 0 Jlaizl mhaw o S pie B SO Blas b ple ke gt o 40
In each column means followed by at least a common letter, are not significantly difference at 5 % probability level.
SC= Soil+ Compost; SV= Soil+ Vermicompost; SCV= Soil+Compost+ Vermicompost.
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