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Introduction

The aeroponic system is a promising technique for the future of agriculture, growing plants in an air or mist
environment without the use of soil or an aggregate medium. In aeroponic, plants are suspended in a closed or
semi-closed environment by spraying the plant's dangling roots and lower stem with an atomized or sprayed,
nutrient-rich water solution (30). Increased aeration of nutrient solution delivers more oxygen to plant roots in
aeroponic in compare to conventional hydroponic systems, stimulating growth and helping to prevent pathogen
formation (1). Cultivation of medicinal plants under controlled conditions of aeroponic and hydroponic systems
commercially provides a better result in terms of quality improvement, bioactivity and biomass production (5, 4).

Mint (Mentha) is one of the most important genus of Lamiaceae family. Different species of the genus have
high economic value, due to their active and aromatic substances and are used as raw materials in food,
cosmetics, health, beverage and pharmaceutical industries. M. piperita, M. spicata and M. suaveolens are the
most common and popular species of the genus for cultivation. M. aquatica is also a perennial plant of the genus
that is cultivated in Europe, North and Northwest Africa and Southwest Asia (2). Aeroponic system is more cost
effective than other systems. Because of the reduced volume of solution throughput, less water and fewer
nutrients are needed in the system at any given time compared to other nutrient delivery systems. However, due
to lack of research and sufficient technical information, the use of aeroponic system is not common among
farmers and greenhouse owners. In addition, many tips are not yet scientifically known about the cultivation of
different plant species in this system (4). Despite the benefits of aeroponics, no research has been previously
conducted on the cultivation of different species of mint in this system. Therefore, the present study was
conducted with the aim of investigation of growth, yield and morpho-physiological characteristics of five mint
species in the aeroponic system.

Methods and Methods

This study was conducted in greenhouses of faculty of Agriculture and Natural Resources of Lorestan
University in 2020. The experiment was performed as a split plot design. Mentha species (including M. aquatica,
M. pulegium, M. spicata, M. suaveolens and M. piperita) were considered as the main plot and harvest time (first
and second harvests) was used as sub-plot. In each experimental block, one row (with ten plants) of five mint
species was planted. In the early stages of growth, plants were fed with half Hoagland nutrient solution and then
with complete Hoagland solution. Finally, morphological and physiological traits and some biochemical
characteristics of plants were measured. After harvesting the first batch of plants and in order to better evaluation
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of species in the aeroponics system, all studied traits were measured about two months after the first harvest.
Analysis of variance was performed based on the experimental design using SAS software. The comparison of
means was also done with the least significant difference (LSD) test at the level of 5%.

Results and Discussion

The results showed that M. spicata and M. suaveolens had the highest leaf to stem ratio. The highest stem dry
weight and plant height were related to M. pulegium. While, the highest leaf area, leaf fresh and dry weight, stem
fresh and dry weight, stolon fresh and dry weight, shoot fresh and dry weight, total plant dry weight and relative
water content were related to M. aquatic, followed by M. piperita. In addition, M. piperita had shown the highest
fresh root weight. The highest amount of carotenoid and chlorophyll, photosynthesis rate and CO, under the
stomata was obtained in M. piperita. In this experiment, most of the yield-attributes traits including leaf area,
leaf fresh and dry weight, root fresh weight, shoot fresh weight and total plant dry weight, as well as relative
water content and photosynthesis rate were higher in the second harvest than the first one.

Conclusion

All studied species in this experiment were successfully growth in the aeroponic system. Due to high water
use efficiency, no need for soil and high crop production, mint cultivation in the aeroponic system can be a
healthy and profitable alternative to in soil cultivation approach. According to the results of the present study, M.
aquatica has shown higher performance than other species in terms of the yield attributes traits (including leaf
number, leaf area, fresh and dry weight of plant, fresh and dry weight of shoots and fresh and dry weight of
leaves). Among the other species, the highest shoot dry weight and plant dry weight was obtained by M. piperita.
Finally, the high potential of M. aquatica and M. piperita for cultivation in the aeroponic system can be
concluded.
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O 93 2 > gl ks plu b &5 g (Jald gl pgd (>
(D Jods) caily gyl xe S

Mg Jdan S g g claeis pob b
Sl a3 sdie dlge g Ol (Vb oL g e Y e
aS 5,8 o)l35 (Kernahan, 2016) lal S .asla s aslis
05— ord 3 9 0LeS A5y g9y Sy J S CuiSlgn i
ddyy (St 9 it o)l jl 5 S o0 ]S 3k Blge
e ke ) ady) (olsp CuiSlgn s S (00 (Sl oS
L aglie 53 5, Slas ialj8l a jomie ol Jole S o S
coiS Cote @l (Asa0, 2012) cuwl oM 455 (gla i
S sl alS t5le LalS (ctisS ) 6ol > CuiSlon
(Hayden, 2006) cuol oas

buog YL b oS 2 53 a9y 25 oS dSTied 5 jriwgid
Clo) LSl 558 il Wligy 658 <Yolg (g,uS0jlul olKas
S (g ,—S03lal(340,Handheld  Photosynthesis system
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o by o) ST L ol g,y 4 il glyscinl il
SS 5l 2,510 (uilul gl sl jslaieds .c8)S s oS
Oylys el ¥ Gnody 20slS b j0 905 ogdd ol Suis
WSt mrdew Slilga g odal cwdan Luilisl 505 02l
ool Ladiges (uill doy> 1035 (i cdoes g b (50
(35 5339) (25 aged 8 Ve Jloaal Cumsay il (9
On Cedldy 3l e ((Mumivand et al., 2021) 1,5)5 auobre
CuitS ol 3 LadssS ol e (b)) yglateds 9 (LS Jol
Jol ey 5l asy olo 90 dgan dalllas 550 lio plos ccuiSTlgn
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Table 2- ANOVA for the morphological traits and plant biomass of mint species in two harvest time

Mean squares

Slar o pSbe
Es
F\KeY)
Euwy! PFES ) -
@ 3 Job slas | & 039
’ ols 5 Sala gl bl i = ” T Sy S
Oy alia P e . gl Sl . 7709
; Internod No. of L] Stem ory Leaf S Leaf fresh S
sov bt height e length node No. of diameter Stolon Leaf No. Leaf/ area weight #
. number stem Leaf dry
main weight
and
secondar
y branch
;:’l* 2 169.23" 1.68" 0.008"™ 12.4m 2.01" 31.52" 14654.5™ 0.024" 2.53™ 233.47"™ 0.595"
ep
s “ 4 208.52" 2.48" 3.40" 98.38" 4.61" 158.02  89346.85°  0.662" 312.93"  10876.44™  245.07™
pecies
s X Soh 8 62.29 0.8 3.03 32.33 1.26 49.75 20313.77 0.043 1.43 107.95 1.54
Rep x Species
by ol 1 29" 0.007" 1.63™ 10.2" 0.066" 10.2™ 23885.4"™ 0.019" 7.79" 246.61" 3.92"
Harvest time
65 X cuily oy
Harvest time x 4 56.48" 1.08™ 2.75" 54.35" 1.82 37.77  42665.05°  0.003™ 0.482" 18.91 0.370"™
Species
E”’” 8 80.11 0.922 3.76 38.40 1.02 21.44 8012.07 0.005 0.574 18.41 0.49
rror
et - 15.4 20.41 14.8 217 22.75 81.96 10.44 6.85 3.38 4.96 5.04
C.V (%)
i ) Gixe 546 pae 920y 0 9 ) Jlainl maw 3 (6 gixe (gonimd i i g4y NS 4*
** *and ": significant at the 1% and 5% of probability levels and non-significant, respectively.
Sl yr gloj 93 50 gLl SAgF (LS 835365 9 SG998 )90 o wily)lg 41300 -F Joda el
Continued Table 2- ANOVA for the morphological traits and plant biomass of mint species in two harvest time
Slayyo (:55ke
Mean squares
. . ’; - - 'é‘_\';‘r:.. MU)S -
FORSTY LA 039 [$31] [S37] ) ) [S37] [S3}] . [S31]
R L. - - e e & 'gs‘a'o‘.u‘ o
s aslio a il il Ry Suis gy e Ay PO Swis oS algp & Suis
o e . Root Root fresh . ; aLS .
S0V &3] Stemfresh  Stemdry Stolon O g! volume weight b3 Fresh weight S S5
- - fresh 9 of aerial Dry
Df weight weight : Stolon Root ; Dry
weight parts weight of .
dry dry aerial weight
weight weight parts of plant
‘Rffj‘- 2 09™.2746 18.97 502.45" 7.56™ 139.6™ 41,727 0.217 6913.87"™ 48.35™ 53.88"™
ep
. xd 4 19716480  35333"  248454°  36.70° 33908217  18046.63 66467  70507.06" 137879~ /0829
pecies
9 X Ssh 8 788.88 10.48 577.72 6.67 125.14 47.65 0.26 245221 32.23 35.36
Rep x Species
by olej 1 140.07 0.88"™ 9.13™ 0.007™ 6720.03™ 2992 14117 933.98 8.02™ 43.44™
Harvest time
65 X iy oy
Harvest time x 4 89.22" 0.544 " 10.08™ 0.098" 324.11" 68.34" 0.381" 258.41" 1.61™ 3.15™
Species
E”b 8 115.61 1.68 70.82 1.28 35.44 20.28 0.094 124.57 211 1.95
rror
et - 11.17 9.17 54.11 59.22 3.26 4.37 4.81 5.62 4.84 3.84
C.V (%)

At I gme 5l ps g Mo 30 9 ) Jlos] aw 3 ()b gxe godimd Ui cag ey NS
** *and ": significant at the 1% and 5% of probability levels and non-significant, respectively.
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Table 3- The morphological traits and plant biomass in mint species

5 o5 ”f’f;’ Sud 33 I3)
o 339 i I ol Suis
ey che S e :{.. ol Saspy  TOR & »e .
e I Sy Sy Saic Slw Stolon o] Wl - oS Gy
aed Bl Leaf Leaf = Stem a8lw fresh O Root fresh oS Dry Dry
Species /Leaf area fresh > fresh  stem weight Stolon dry weight Fresh weightof  weight
weight ~ Leafdry  yejgh d weight (gplant-  Wweight aerial of plant
stem ht ry plant 9P
- weig t weight lant - (9.p ) ) of parts
(cm?) (gplant  @plant™ (g pla (g.pla (g‘pl aerial (g.plant-  (g.plant
,1) 1) nt 71) nt _1) ) parts 1) 71)
(g.plant
)
M. aquatica
&:’i gl 1.067° 32.99*  151.11*  24.13*  166.25° 22.69° 41.12% 5.872 118.63°  358.49% 52.02% 59.26%
M. pulegium ) b b . b b
gy gl 0.563¢ 18.19° 60.12° 11.72¢  121.49 21.147 1.63 0.248 69.91 183.24" 33.11 38.72°
M. picata
o £l 1.364% 16.58° 59.26¢ 9.49¢ 58.63¢ 7.13¢ 0.10° 0.001°  128.85°  117.99% 16.5¢ 22.23¢
M. suaveolens
gl 1.368° 17.32° 52.95° 8.414 32.97° 6.25° 0.68° 0.152° 28.06° 86.62¢ 14.81° 16.89°
M. piperita
s plias 1.121%® 26.76° 109.15°  15.95°  101.77° 1353  34.23* 3.96° 169.4% 245.16° 33.45° 44,745
)l gl e BB 2o y> B et gl ;3 LSD 9051 (bl ygmm st 53 ailiie g o gyl (cla uSilio
Means with similar letters in each column, are not significantly different based on LSD test at 5% of probability level.
ELS G598 )90 Olio 9 3,8dos sl 2 (093 9 Jol) Cedld gyl ST =€ Jgoa
Table 4- The effect of harvest time (first and second) on growth, yield and morphological traits of mint
Spioiy  Sp SRy Al P ol ol ales plail 5 o S 13 ks
- e Sas LA 3 S
Cwildyr lej Leaf fresh Leaf dry Root fresh © h‘”’f Le;;f ~rea
i i i i . Dry weight o
Harvest time (gvﬁgr?tg) (Q;Nsll g::_l) (gvﬁlagr::l) Fresh weight of y plar?t (cm?)
: : ) aerial parts (g.plant™)
(g.plant™)
Jol casls 83.65° 13.58° 92.98° 192.71° 35.17° 21.86°
First harvest
pgd cusby 89.392 14.32 112.96° 203.872 37.57° 22.88°

Second harvest

L5 )b e NS s> B ezl s 3 LSD 9051 oluolyr ygim s 53 aslitie g gyl (glapuSilie
Means with similar letters in each column, are not significantly different based on LSD test at 5% of probability level.

5 elS 5, Slas 5 by oS W3S asuie 8,8 pbl cuiSTes
9 4>L»L§M»>u)99¢u»)pf>r>‘j)4 )IM‘M‘}{) J9]os439_3 &LOJ)‘
L (Rostami and Movahedi, 2016) >4 4 s o6 ay
Olitl 4 oie CulSTgn i a5 3 L (6,505 alie adllae
=9k olals (Movahedi et al, 2012) . o juw
Sy Sy Job g gl 58 Gl g ol (JS)B e
i (2L 3y Slos g g phisl g andy) Sis 9 5 )
5 w25 .(Movahedi and Rostami, 2020) 15,8 W cuiSlgn
w=ob lals cous 3 5 (Bohme and Pinker, 2013) , <&,

g g s aa ]y eling @b g Sy cpedde o ol
CidS T i 50 2L 4Bl dlisd 5§ Sy pdaw 2L 0355 55

oL (Chiipanthenga et al., 2012) ) ,LSon 5 ol Kby

s 33 (o) o 53 038 3)Sles g pudplie by o5 200l
OHlSKe 5 LuweSla gy (S cuiS I jiin ply Ve cuiSlen
Slogpas 4>y | B 5g o (Hikosaka et al., 2015)
Pl ajey colis g jriwgd Cue g GlalBl Al ol (So5elg 53
455,5 odmlie CuiSlgn piwaw o (LActuca sativa L.) gals
3, Sdes yil5-8l (Pagliarulo et al., 2004) -, Ken 4 o)y, LY
byl 5o o WJg (Urtica dioica) 555 olS ady;y g (olgn plul
4S5, S )% (Hayden, 2006) il sl ol |y cuislan
5 pgi caald QLS cuiS (gly gasbe 435 cuiSlon i
i > (Valeriana officinalis L.) cdall Juiw 2 Jg
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Table 5- The interaction effect of species xharvest time on growth, yield and morphological traits of mint

Cudld g ylo oS S g9 dlaad A y o A y SUWiS 39
Harvest time Species Leaf No. Root volume Root dry weight
(ml) (g.plant?)
o el 910.5° 210.33¢ 6.23¢
M. aquatica
Gy gl 916.66° 168.33¢ 4.84¢
ol sy M. pulegium
First harvest s gl 729.66" 149.33' 4.98°
M. spicata
——Ls
M. suaveolens 839.16° 62n 1.74f
i gl
M. piperita 745.83° 245.66° 10.71°
o gl 1220° 246 8.25°
M. aquatica
Gy gl 760° 191.33¢ 6.39¢
P> eiby M. pulegium
Second harvest o glin 77733 164.33 6.47¢
M. spicata
R
M. suaveolens 836.66° 85.33¢ 2.41f
s gl
M. piperita 830° 298.33? 11.852

)85 ()b e NS 20 y3 B Lot o ;3 LSD 9051 bl gy 53 asliie g o gyl (gl uSilio
Means with similar letters in each column, are not significantly different based on LSD test at 5% of probability level.

SSlg i ) ()8 9o 4 (S p Sl | (S g 92l
Luo et) o)Lsen 4 ¢ .(Gopinath et al., 2017) kg o cuiS
Adgi )0 (3990 Hlwy (g CulSTen a5 W0 )S Lo (al., 2009
Saha et al., ) o)lSKen 5 baluw sl o (olgiol 3ble 3 gals
olyie SiglsST i i 53 ol o8y 422 awslis b (2016
3y Slas g 0y SiglsST pimmw 1 osd cuiS lalS a5 5,8
aslllas 350 pB)) Ciglaie 5, Slos 5 A5, ylaiee (pl sl YL
3959 3l Sl Lol wls a5y ()5 KoglsT bl 5 1,
‘o)_? Sl o« Sis 039 9= Oi9 bld ol ral.'é)l O Cglas
S99 1y ol cde 4 39 LS Slaw g 0, ke Job iy £lis)|
2 Jsmaze 3y Slos dinlio .50, ylo By o (S5 Solas
Beta) S, yuse (Ocimum basilicum) b, aisle Sbx jaw
(Petroselinum crispum) (¢, o= {(vulgaris subsp. vulgaris
oYy > 4 (Brassica oleracea var. capitata) gy »1S 4
=S 4545 (Capsicum annuum) cclaal> Jals wile (glogue
Cucumis ) ,L3 (Solanum lycopersicum var. cerasiforme)

Gilises (gladisS S il 45 3l L il imgl b

039555 3 Mas g 0y Jlas 5l g 3,15 3925 il s 5> glins
il o=l w939 (3l b o] Canddy ladisS dods 3 pod ol
Sy 3) (LS 0355 jy Sidedise phe Slae il bl
> Oy Bl SS9 5 ()9 « S p SS9 § 09 Sy gaw
S gl Ladses 1503 5l e (Wgr JS St (g 9 algn el
e )3 (ddy 2> 9 55 (0jg) (Al gl slaaiy) A0,
9 5 Ojy BLad j (il gl g &S ol I iy cutSTen
) LS il o )3 ol € 3l a5 sl 5 S S
Ol (250 e gl g e lins el SWs iy gy
gL 9w £l 455 93 3929 cnl b 39 b 1) 3 See 5 )
YL dg Lol 090 Jlay95 1 (6 YL dBl & S G s
9 i 8yl gLt a8 catl e plo g 3 ) Lo (g
oo ciS Sl adllas Cpl 0 bo sladidl )b 668 ol uis
Sl plts ciSlon w3 |y gL (i 5 (290> soaisS
(P A2 (e o Wlo (LS SV guanms I ()l 09 el
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4565 93 0, Sles 5 4y 50 (Nooshkam et al., 2017) -, Son

g 92 Jol o 5l VL pgd 2 53 6K 9 Slwje 0y
oloe, 48 sl oL (Bohme and Pinker, 2013) , S, 4
Perilla ) > olou, L Lian glis o (Ocimum basilicum)
9 S p o Bl Job oy 3 i culSlgn piuaw o (frutescens

Ll i YU slapSTy oy edgi s 0, Sles

tbasddigas 9 559093588 wlio
(F Joiz) losdsn 9 S39dm b Slao Luil)ly 4520 @l
o Slgime (S5 gyl @ Jdg IS o 4565 Jl oy lis
39y 2 oS eeSId g (Jidg)lS (asls wisi)ls ool

pbul cuiSlan piwmw 5> (Cucurbita pPepo) juw 9.5 4 (sativus
Ly CuiSlad i 50 04 CulS lalS den adllas pl 45 .0
Sy ooy @l o ySlos il S0ke il oYL 5,Slos o
4 935 9 )l (oS 4255 sladds Jalb g jier g oIS x>
A5 LS A0 g LY XD SO XN JEO SN LA g
(CIP) —wojuw Mol 5 10 (Chandra et al., 2014)
Cow pdy dw 00 Jue Moy g 0lS Wby obj)l Bas b (gladllas
ol ls 2l pbsl SldS Loyl s cod CaiSled piuww ) duoj
ol e A Jgi glpy (6)5ld cunlio 4l 35 S cuiSTgn i S 2D
59 ol s 5l Calisee )]y (gl ime LS ol S s
s 5 i b odbliie 048 3 Slas g Wy l5)l ((gilwone b
3y Sdas p YL b e Chucmaring o8, 53 oS & jd i

Mateus-) i saal i Chucmarina o8, ;5 50 olS ,» 3 ous
.(Rodriguez et al., 2011

A Judo kS oo 00,8 by me uilul 3)Slas 5 ilul as )y
oL 3558 ol s Slyiee S b lS b Lo IS
Ojygmo d s uilwl 3o g il 22> (iiwgid ¢ Judg)lS
by g w5 blize 51,8 38 cuilyy psl cod gyls me
s Ld (S Jdg)lS bS89l @ byl lio 5)50 5
bl 3y Slos g il 3o)d &ijo; 25 (S aS1ied < JudgylS

(7 o) 45 )l gie

UaF e 3 Cudldy Al e 93 o duglie  pils ddllles 4o

Jsl o 4 Comd Slio 1 (gl )50 13 P93 2 45 0,5
O3y ey p5 B9 Sy Sk 9§ iy Jle sl et g5
O o lgme oSy o iy J5 SIS g« 2lop plul 3
@bo b piso ol o Lo gl o 5L pod (e 53 jiiogié
olboe, SglesT eis j> (Rakocy et al., 2004) _wgsT,
P olouy 0, Slas 4S5, 8 5155 e o) b calle
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Table 6- ANOVA for some physiological and biochemical traits of mint in two harvest time

Olazyo (ko
Mean squares

Ble @ addlf bel Ul i sl abld I G Fonagis -8 23l 38des
oS A Chlorophyl Chlorophyl Total ; Caroten Sowt] o ,Lid Evapora Photosynthesi o oS oS | |
e ? la bl Chlorophyl < oid * I tion s il o o
S.O.v ol Spad 1 & . Essential Essential oil
g : y » 999 745 oil content ield
Df Relativ VPD Carbon y
e water dioxide
content
Sl 2 0.009™ 9.66™ 8.15™ 1.62" 0.003™ 0.562" 0.147™ 8.716" 84.78™ 653.15™ 0.0001" 0.141™
Rep
Species 4 221.46™ 25.39™ 349.52™ 210.72™ 6.74™ 47.86™ 0.342m 4.38™ 152.62" 8091.22" 0.1334™ 2.596™
@55
L5 X Soly 8 0.427 15.72 16.44 6.66 0.571 1.54 0.304 1.23 24.83 651.64 0.0009 0.033
Rep x
Species
cols 1 342.32™ 61.94™ 705.19™ 68.43" 0.472™ 46" 0.025™ 0.108" 12.22™ 1241.63™ 0.0075™ 0.162™
Harvest
X cuilsy 4 256" 53.49™ 61.55™ 5.05™ 0.088™ 0.842" 0.12" 0.057™ 1.91m 15289.89™ 0.0012™ 0.032"
@55
Harvest x
Species
s 8 0.645 4.58 6.48 8.43 0.308 0.173 0.122 0.16 0.882 2053.04 0.0001 0.0051
Error
Ol s gy 3.83 20.5 8.11 3.33 13.44 4 26.79 7.64 3.96 9.67 5.91 4.84
C.V (%)

Al I e 13U pae g Mo )3 B 5 ) Jleis] prdaw )3 (6 )ld sixe (godimd LS Cud iy NS o
** *and ": significant at the 1% and 5% of probability levels and non-significant, respectively.
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O 93 02 0 9 LS Al b (5 gme SMST &S 5, (a5 5
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Table 7- Some physiological and biochemical traits of mint species

&g Ol g (glgimo g ) Frwogid
Species Relative water content Carotenoid Photosynthesis
(%) (mg.g™ FW) (mmol.m2s%)
ol gl 92.492 4.43° 23.45P
M. aquatica
Loy glis 77.88¢ 3.01¢ 32.392
M. pulegium
o glins 92.022 4.21% 19.62°
M. spicata
o glin
M. suaveolens 85.7° 3.29« 21.840
Slals gl
M. piperita 87.5° 5.69° 21.23°

515 gyl me BB ao > B Jlesn] aws 13 LSD 9051 (bl ¢y gyt 53 aliio g > (sl (sl puSibio
Means with similar letters in each column, are not significantly different based on LSD test at 5% of probability level.
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Figure 1- The effect of the harvest time on (A) the relative water content and (B) photosynthetic rate of mint (LSD, p<0.05)
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Table 8- The interaction effect of species xharvest time on some physiological and biochemical traits of mint plant

obj = a Jodg i b Judg S S oS ol SaSley el o Sdos
Cudild yy Species (Emorq?r;)\//l\})a Chlork())phyll Chl-cl)—?;alh | e &9y 25 il il
Harvest 9.9 (Mg.g FW)  (m 1F,):\X,) Spad Carbon Essential  Essential
time 99 99 dioxide ol oil yield
(umol.mol)  content  (g.plant?)
(%)
M. aquatica 23¢ 11.7% 34.36™ 14.042 413.93° 1.423% 0.339¢
o el
M. pulegium 12.5' 7.65° 20.15° 9.4 620° 1.366¢ 0.152°
Qg gl
M. spicata 19.27¢ 6.19¢ 25.46% 8.17% 404.73° 1.367¢ 0.126°
S glisi
Jsl casls M 11.18° 9.55% 20.73° 7.05° 463.03" 0.484¢ 0.039f
First harvest ~ Suaveolens
o glind
M. piperita 21.95¢ 9.91% 31.86% 11.34° 471.93° 2.4062 0.367%
s gl
M. aquatica 30.88? 8.29¢ 39.17® 14.312 455.56° 1.724° 0.420%
o el
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