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Effects of Humic Acid and Mycorrhizal Fungus on Some Morphological
and Physiological Characteristics of Gerbera Jamesonii ‘Dune’

oy oo 9 F00l) 5l 025 o 81y e

oS>

ssb @ b B o L )eiSE & jgoas cdolojl Gl o 15 0y 2 5055%0le )8 g ] Sagad Sl g 5latoas
i S F 0 sl Sngad Lol ¢ sl 3356 . |] Signgyoad cuS Ll 15 S5 a5 5356 g0 b _Solas JulS
09 2y05ele 7B i 55 a9 ;5B g CeaSlaime )0 05 D g Jd 0 e S e Yer e g Ve B0 e (ald)
J5 5k ady ;) SS9 5 g9 e led g el oSy olaws aile pla Shg e dds ;) Siale Oyseds (o560l 5 5,00k
b o 5 8L e, (Fogl ho s (5 28 ol oS 10558 b i (05,01 5] o a8 Bl olass 5 L
T8 5 sl Sz (sl Lo 4 wiols (Lt gl W (5505031l ()59, STy 5 STy DSl 0o 3l cdlad
Hokes sl 5 (GlammsT T a3l colad g aty, Sz 5 5 ()59 5 Gladyg Jhd oSy sl o Gl el 5500
)ar:)fsl.,,a\’w‘ g Ve 6&;;%oﬁ)15;|)¢J543Qlﬁ.xwow)uﬂsg)u@’@w@léﬂbw)ﬂk
30 35850k 5 Sl Seogd lojer 05,15 clls vall lelﬁf O Caud 6)‘“’&“"’ Ol 5560k g duwl Sngun ]
P pS ke Voo il Sogun 0,15 Gloss o SIS g W09 LI 11055 So59l9 508 9 Su5998 )90 Sl Sy (0 oo
D9 33,550k ol o 4y i
IS5 5 D)5 050y sy (Sogll GlacasTy wbysSul ganls sboojly

o

400

033 (B9 (S okS plyeas Lo bl iy ;o o8 ailoe TULeS adlS 03 5l g alle wiz ile (LS 15
b a oSy g o)l abisS s ales olS oyl 05 o (6,lgS WIS 43 oS sl ey o 3blie 1o 4l 9 co

(YA) 0sS oo 0y S maw (U035 )0 9w (Rosette) les g
Ol QLS )0 (sdie slgs 5 Ol iz 95 el 5 Wil 1) GlalS b (s jon (2Ulg Y5l 52550k (slag B
GBS iy 59 aiians yel by eiiens oo 4 0y by B S oo a8 ,550ke 8 b LS aty, ke wigd oo
oLS 5o plordsm 5 (Saiolsed Cute ymdS (poiz e G ysSale b QLS ade ) il LS Caglie (i f g (e
20 ey g lo GUSITL 5 balig lon dacdl ply o cuglio wlexr I 55550k i Cote slo il 090 (e
ClroaisS i s el S slag,s5ke conl 5 0l (OA) ol 00 Ciaogs (65,5liS wpe slodisS 5l (5 lonms

VECIBIVE apdy ol ARTARYA A RPOCTIRCIKC

cag | ol8iils «(55,0liS oaSiils « S pgle 09,5 JLitils 5 Sl pale 09,5 Loty ( o) (LS wb)l wlis 5 asgal zils cud jay =Y
Ol el

(z.jabbarzadeh@urmia.ac.ir) : g 2SI o «Jgtans sdins 55

Asteraceae -V



mailto:z.jabbarzadeh@urmia.ac.ir
https://dor.isc.ac/dor/20.1001.1.16807154.1401.23.2.1.1
https://journal-irshs.ir/article-1-519-en.html

[ Downloaded from journal-irshs.ir on 2025-11-28 ]

[ DOR: 20.1001.1.16807154.1401.23.2.1.1]

Ohlan 5 9]

g C s 5 WS o0 ot ) o 33T Slocllad S o o3 LS (gl (sl sl gile 5 s oo LS 0,
B ke byl i )0 b pueeilSeo 5 (g0l olaws Jasgi colS g 5,550k s jod abaly jo 0l moli8l s o iuliél ]
9 M s Sente i 1) OlalS ged 9wy (gdke Sl (y39ed mald 1 93l s y0ke gdli aLBbge b o g 08
(F) 29 o0 4950 slacglio cuilil 4y yoeis

ool L| 9 Sl ..L...u‘ g.s...as.& 61).1 é..uo uJ)—a.QJ\wQ)lejJ ol 00l 4.1).>L> Gﬂ \515.0 ‘_J..a‘ ;)_‘> u-’)*-"-éﬁ' A......J‘ ;s...‘o?.db
IR Sl Sngep (S yme 50 4 SLS o b 3T (gliome (alidl Gaizman 5 (Glyindl 58 (53U3lS 5 sl bS]
;5...45.».%9 Qo )0 A 9?‘ ARERR c).fho C.'a...u C...) o W}».J )] ).)‘ ‘5..4)).3)5.‘43.@ L as kS"M"LQ)—‘ ) (‘\) \)5....4‘50 ;.\J)lo
clale Gl L a8 o3 eanlie wad el Tilwl Db o8, 55 59, 5 0 eSSk Vet 500t e mhaw a3
55 Oj9 el Sas 5 5 oje e Jlb g Job (S A sla Sy s jo p S hee Vot 4 she Sl sl Siegen
Ay Ay (S0 ] Siegur 0925 (V) 8,55 1,8 56 55 5 6,8k Lol bl ogupy S5 e 55 9 S Sis
@l polie iz Gl @ plgoe 390> U1 ad) slacletil 5 aljads, Suym (nl 2 0938l S o0 Sy )
9 M) s > 6‘4:.]”4.0 3o (\Y) \.\MIJLSA o)Lw.>Lw .\.w) )l )MW ‘c;i*-"ﬁ*-“’ »)‘9.4) Ja.wy M) \.\.w) &:).’7;: Wl Cnns
Bl Jslmn S50 1 sl Soga 3,25 5 ) 3 0,5 K 55 F T o s g 55 e s 4T 5 sl ol oy
u.cbswlomfutuywlﬁlfMl&AM5Mw§fﬁolaulﬁw@b‘ﬂ)oﬁ;Yj\ o a0
(g ol )0 mizmen ol wald LS L aislie ;o olS o Slas g 0gae Slaad Ll dlows Bl jlad olS el )| slidl
bl g cmizman (V1) b iol38) ol Sagud g yaste 5l ooliiwl b opiliwgis] glgios g ol ,oumgr,S o IS Judg IS
Slaw il 5 1509, lagserss b » dawl Sosen Sl plsie b (10) o5 5 Elmongy (iass, 5l Jol> mls
Codlad iol38l A e sl Seegen a5 ol lid sladod g0 canS buls 0 Vi adien dll o SlasT] Sl
@ Sl 5T Glaps 31 1 sl Saged (56 a5 wo,5 515 i o] ol jlasTyy b yeSwl g VB slages 3]
5T o JGal, Bax o sl Sagepr Ul 5 Fgey90 ands Codlad (o] T lgie 4 ol Sagun i Jo
sy (1955 e olacrns i 5 5,00k )8 plojen 95 &)l adean 55, sladlas o wiloe
el 3 (552950l GBS el 5 b oy 55 yolic i e @B b e (Tl (Jsba lS (lren Sl om
&9l 5 "selle Slapdy Sun s ey 90 B9y sBeeh 00 (1) S i 5yl ssbar hpsale e (LS L
plail iz g 5 58 (il el CansSsS s ;0 a0, 0 Y g O Y o0 mhaw Jlz 50 5,50k il ol lis gl Vel
T8 il 25U (o) ol gy 5l Bae Y ojlge 4y azgi L (V) 0,5 Tay (Ralidl Jedg IS lade 5 0 4ty 5 2lee
29105 IS (S g (o5 STy 2 S g ST e )3 Sl Seaged 3 )5 5 2 5050Le

Wvgy g3l

s S 5 elis | I Y e L ool 53 il 68, 15 il ot olis ol gy plond gliteas

0) CaasSsS g (doyo Yo) Co¥p d(ouo,s £O) Lwlecan 5l el (6 s 5o Sgngyied bl il o e 2ole YF 419
i gled g V-V GllS ailg, (gloo i CtSVYAA Jlo )0 aeg)l oRiils sudgy 5 cidgh loailsls o (oo
2 Jalome oS 5 ol g atie 1o )b dw 55 3% g Fee-00 - pmol M2ST [ ol g egeades a0 VPN
aslol olde Jelore 4 asrine cdale b 50 9,500 polic oS cul (S5 4 a3V ol plol el 0nls 03,91 V' Jgaz o aS
S5 o 5 oSt Jolis 185 5 1,5 s b bl JolS o 4y 2, B 4 51516 oty gy ol i
a3l Sl Sgar aliee mhaw ez 00i S 500 Jgl Sl al |l AllS o 5 kS & jsed oS G gl

Rhododendron indicum -¥ Hibiscus sabdariffa -v Plar Star -y Leonardite -\
Orenge Oino -v Malibu -¢ Calendula officinalis -&

AR


https://dor.isc.ac/dor/20.1001.1.16807154.1401.23.2.1.1
https://journal-irshs.ir/article-1-519-en.html

[ Downloaded from journal-irshs.ir on 2025-11-28 ]

[ DOR: 20.1001.1.16807154.1401.23.2.1.1]

e 335ole g6 5 ] Sopts 5 o o

39 )3 (pgd ,giS 1 g S lare ;0 0,5 Doty (id o e S e Yoo g Ve D e an) do s AL oo g
Shom e g0 el Sogep jles .03, I8 4 ) il S0t (lo5,e0ke 5 25550k 90 2,600 )8
Al Jleelolo ¥ oo a4 9 ,LSS 59, VO o dalias |l sl

Jole od Voo s cye (Gerbera Jamesonii ‘Dune’) 1,5 olelS sl oolawl 0,90 oldé daliyy =V Joux
Table 1. Nutritional program used for gerbera (Used for making 1000 liters of solution).

S meedS poigel dop f el odls Sl peigelsige peivel Sl el S eute Sl
5Ca (NOs)2-NH4NOs. Fe chelate 6% iy lad NH4NO3 KNO3 Mg (NO3)2
10H20 K2S04 MAP
759 209 87 ¢ 38.33¢g 120 g 493 g 210 g

5 oled,yg Had i lads b oninals aBle 3 I olaws Solas sla el dajles Jles! loy Sae LU 5l as atan g0
9 (PS5 leee ) Cdo ) Jlimws so5lp basy, Sis g 5 059 Jlemms edsS b oaiaalS ddls Jad  1Slas L S
P bl e I o JS Jod Ol et Sl b s pSosll bayg) (hiled b 5 JelS (ol 5L B aze Slej alols
ovgamdas a0 F glod ;o j90 Veeer 10 da8 VO Sow w4 Jols ojlac ol sole vy A Jeile SSTL Sy
bylsee 5l gms (g Byme i ooV g shaie O il he A b (5l ojlae I T ee ) s 0 i 5Tl
Ao, B Jogill Jalore 10 ool SS9 3, gboain ) 5l il k;o9ﬂ Oliee s 610 (V) 0l odzminw iegil YO
ol plom o celu V) Cub 4y el 0S5 5000 wo o) ¢+ (g9l sladdg) ;o g oo atwd yhaie O b oy, .ol solatul
g 48,8 18 as o) SO0 8wl Jeloee ;0 423 O U Y Goe 4 e 3 )T 13 ugeids a0 40 o L p S
oS Ky o Jolome a5 aud 5 15 05 Ol plex 0 laaiges soze ab a8l oyl @ o Lo () Joloeo am
sy D580 Sy S 5l oolaiwl b SLaSYawl o )l aiz sl pY (g9, braiy ) ol ddlol bady ;) (59, cppmelSeiSY
30 9 &S oo ) Ay, il 5l > B slaplal s ) (K55 8lge pled 0aisS K5y o Jolome g, cpl 5o (V0) w8 S )3
X2y etS (5l aiies odalie BB asuie jsb 4 ady, g5 gledan, J3 0 oI Ky 4 (2,6 slaplail ass
YY) o solal aSils bglas B g, 5l bads, 3,050k (Sl
&S o3lail SlasT 6T glaes 3T codlad i (slnlS jo oyl (5,10055 5 b S cailo s 5l ey cpol> g ,o
59 g 0 olisS o il YO Job 4y conds Cllls p yinntid 00,5 4y 5l ion 9 JolS ol 5l am S ¢ gslaie oy ol
54l o @i e p J5e9ySen VO 458 Do oo Vo (s Cusbo g a0 Yo slos haite O ) Lo B¢
o lac dgs Syl plul VY g F (il o)) yro g, 50 6yl pdiges al (g 0SS Celw VE IV (5585 0490
Gebate cpl 4y .o eolaxwl (VV) Saltveit s Kang g, 51 S d8 5lownSTy SbysSul m sl cudled s oSojlasl gl alS
Vg meieie 0l Ve dee Ve dee B0 (5 8L Jol) VIB Elig b gl 3L il dee 8L Sl 5 410
b wgemdos a3 30 F slos o aiBs Vo ow 4 Jol> aises] o balste (b5l Yoo oo +/Y s EDTA Voo Lo
w3l Clld gpSoslul sl pls olas (lsiear Jol> ediy; iy b Sk yile aiBs jo 490 Feer e
049y 3 3louSTy byeSwl w3l clad oS oslail lp 8,5 18 solatul 0,50 oSy bl Sl sl
Zoe Job 0 dido G b eodx 0 alS O hgod STy byeSKwl 5T cullad .o soliil (YF) Asada 5 Nakano
Loodd 35,8 S,dS 0,5 <10 (59,0000 sl Sy 0D 0duomiw ylegidg XSiowl olSiws 3l oolatnl b egil YA
ey b a2 B0 V0 Saedy 2L o las ol sy, (60 Lo VO sSIB gl SIS s g 0amli as jo ¢ /) TCA Jolxe
VAPH=T7) Ygo loo Vo ol Slawd (8L o Lo <10 Jolds a5 STy bogloee ol §audy il adBs jo j90 VY- -
o gadandz 15 YO (lod 10 9 (SOU 0 cele ) Soe 4 g 2LS ojlac X Lo /0 g Veo ) el oy 2 Lo
S laibinl gore 3l 5g,0ee STy Cdalé aule (gl g b onilsd egil YA+ (o badiged Ll w9 0 (5,l0gSS
(V7)Y w &yl 5 039 005 5 JsesrSon w2 gl 9 20,5 ool

14y


https://dor.isc.ac/dor/20.1001.1.16807154.1401.23.2.1.1
https://journal-irshs.ir/article-1-519-en.html

[ Downloaded from journal-irshs.ir on 2025-11-28 ]

[ DOR: 20.1001.1.16807154.1401.23.2.1.1]

Ohlan 5 9]

plmil aop0 S aaw ;0 (S Hee;l b ools nKile dunlie g A/Y aseas SAS 133l o5 Lawgs laools (s el a2

Oho)g)bégu?x.ﬂm’
S olawd 5,550k g sl Soged (iiSan il a4 0l asein deosls il jlg 450 51 Jol> bl 4 axg b
Vooo cale 0 ONYY) Sy olaws o iig oS ol lis bools ke anlie 09 o pixe vy ) Jis| mlaw 5o
Sanzet il 3 oS a Voo 5D AlE oy 51 kel o & 52,50ke )08 9,1, 5 ol a2 3 .5 o
gjiw) A oo lice vl °L.S o (f/\“\") 0 ).QUQ j).' Slaws ug)...J Cdnlas S929 szlo‘s._m vﬁlﬁ.u )J)DSJLA oﬁ)lfﬁ J.....u‘
GiSen Sl Ll gy o g sy ) ol mhaw jo les g 5hd 1 5,60k 7B 5 sl Swgun ol Sl pioren ()
Syl5 5o aS ols i ools (1Kilee dunlio 030,55 o gre ()bl L 5l ylesys Jhad 5 60le 7,8 5 ol Sogan
52 1l odwlive dwl Swge 2 088 Lo Vere cdale o (ogle FAIYY) los,g jhad oy iion ] Sogu
Oledyg yhad oy 1aS il 093y gkl a5l g le sre gles dl Seagud i) 0 05 Lo 000 clale b aS wis
G Hlad g 58 5150 ke 2B b osds [l lalS jo (1Y JS&) del oo @ vl [l 50 55 (e bl YV/YY)
JK5) 09 e gl FEI-A 5,00k b oo jlows lalS jo yles g ylad aS 6,9k 4y iy (5l cine GBS ol jlos 4

(oV
Onon- mycorrhizal B mycorrhizal
25 -
a
3 8151 T d ch 1
%5 d d T T
v 8 10 ~ T T I
8 g (<] J.
Z 57 ’—I—‘
O T T T 1
0 500 1000 2000

Sl Snged slocdale
Humic acid concentrations (mg L)
Fig. 1. Effects of mycorrhiza and different concentrations of humic acid (HA) on the number of gerbera ‘Dune’
leaves. Dissimilar letters indicate a significant difference based on Tukey's test at P<1%.
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Fig. 2. Effect of different concentrations of humic acid (A) and mycorrhiza (B) on rosette diameter of gerbera
‘Dune’. Dissimilar letters indicate a significant difference with Tukey's test at P< 1%.
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Fig. 3. Effects of mycorrhiza and different concentrations of humic acid (HA) on root fresh weight of gerbera
‘Dune’. Dissimilar letters indicate a significant difference with Tukey's test at P<1%.
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Fig. 4. Effects of mycorrhiza and different concentrations of humic acid (HA) on root dry weight of gerbera ‘Dune’.
Dissimilar letters indicate a significant difference with Tukey's test at P<1%.
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Fig. 5. Effects of mycorrhiza and different concentrations of humic acid (HA) on flower diameter of gerbera
‘Dune’. Dissimilar letters indicate a significant difference with Tukey's test at P<1%.
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Fig. 6. Effects of mycorrhiza and different concentrations of humic acid (HA) on flower stem diameter of gerbera
‘Dune’. Dissimilar letters indicate a significant difference with Tukey's test at P<5%.
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Fig. 7. Effect of different concentrations of humic acid (A) and mycorrhiza (B) on number of flower stems (per
plant) of gerbera ‘Dune’. Dissimilar letters indicate a significant difference with Tukey's test at P< 1%.
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Fig. 8. Effects of mycorrhiza and different concentrations of humic acid (HA) on time from bud emergence to
anthesis of gerbera ‘Dune’. Dissimilar letters indicate a significant difference with Tukey's test at P<1%.
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Fig. 9. Effect of different concentrations of humic acid (A) and mycorrhiza (B) on total phenol contents of
gerbera ‘Dune’. Dissimilar letters indicate a significant difference with Tukey's test at P< 1%.
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Fig. 10. Effects of mycorrhiza and different concentrations of humic acid (HA) on colonization of gerbera ‘Dune’.
Dissimilar letters indicate a significant difference with Tukey's test at P<5%.
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Fig. 11. Effect of different concentrations of humic acid (A) and time (B) on Ascorbate peroxidase activity in
postharvest stage of gerbera ‘Dune’. Dissimilar letters indicate a significant difference with Tukey's test
at P< 1%.
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Research article

Effects of Humic Acid and Mycorrhizal Fungus on Some Morphological
and Physiological Characteristics of Gerbera Jamesonii ‘Dune’

H. Afarin, Z. Jabbarzadeh and M. Barin?

In order to investigate the effects of humic acid and mycorrhiza on gerbera cv. Dune, an
experiment was performed as a completely randomized design with two factors and three
replications in hydroponic conditions. First factor included humic acid at 4 concentrations (0,
500, 1000, and 2000 mg L as media drench). The second factor contained two levels of
mycorrhizal fungi (with and without mycorrhiza at root zone). Attributes such as leaf number,
rosette diameter, root fresh and dry weight, flower diameter, flower stalk diameter and number,
time from bud emergence to anthesis, total phenol content, colonization percent and the activity
of ascorbate peroxidase and hydrogen peroxide were measured. The results showed that humic
acid and mycorrhizal fungi treatments led to increase in the leaf number, rosette diameter, fresh
and dry weight of roots and antioxidant enzymes activity and decreased the time from bud
emergence to anthesis comparing untreated plants. Phenol content was significantly increased
compared to control plants by application of 1000 and 2000 mg L of humic acid plus
mycorrhizal fungi. The combined use of humic acid and mycorrhiza was effective to improve
some morphological and physiological properties of gerbera and the concentration of 1000 mg
L humic acid plus mycorrhiza application were the most effective treatment.

Keywords: Ascorbate peroxidase, Gerbera, Hydrogen peroxide, Root colonization, Total
phenol.
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