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

2929 0 5Lis live it glacd > DUNE (13, 15,5 S olawd 5 sl Sogu Cilizee slozdale g 5,60k 7,8 80 ) S
bl oo S¢S Qj.n)'T L Silho o doye ¥ Jleil mhans 1o lo g @l

Ay ) SAS 9 ¥ (139
S 5 5 059 2 rosebe zHB 5 duwl Sogan (iiSad S aS ols ylis ool Luil g 4555 5l el Cows 4 s
o P A) Ay ) S g 5 (59 o peden 4S5 0l lid bosls 1 Klee auglie g o sxe vy Y sl s jo Al
clale b aS wz e sl camline 3,00k b gedli g dusl Scogud ot 0 008 Lo Voo o cdale o (0,5 VA/YD 9 YOIFY

(F 9V Gl Ss) ol samlice (53,5500 g Sl Seogerr 3,15 1y500) vl jJlaad )0 (cud i @y o 5V Y/-

\q¥


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

[ Downloaded from journal-irshs.ir on 2026-06-11 ]

[ DOR: 20.1001.1.16807154.1401.23.2.1.1]

e 350l gy 5 ] Koy b )

60 - .
a < 60 <
50 N ab % b A 1 a B
o E50 -
E 401 o B3 - g . I
= - 540 T
- @ 30 - lL L
3\ g «~ £ 30 J.
N < 20 - 3" ©
3 5 i=
3 E 10 - ) 2 20 -
A 8 10 A
DO: O T T T 1 n:
0 500 1000 2000 0 T )
Sl Sngu slaclale non- mycorrhizal mycorrhizal
Humic acid concentrations (mg L) sasSebe Lo

Mycorrhizal treatment

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%.

3925 0013t e sed g, DUN 45, |5 Ak ) (St 33 2 Sl Sxaged cilin (sloctdile ¢ 3550l 6 b —F S

140


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

[ Downloaded from journal-irshs.ir on 2026-06-11 ]

[ DOR: 20.1001.1.16807154.1401.23.2.1.1]

Ohlan 5 9]

JS b3
g j0 I8 Hhad 5 5 5eSole 7)1 g ol Sogud (iiSen Sl as ols ylias Weosls il jlg 4y 525 5 ol Cowd 4y s
Yeooo cdale jo (o gilo VYY) U5 Shad oy yiion a5 ol lis osls 1 S0kee dslin 09 o cixe 2oy ) Loz
Seaged yid 50 p S e Vere Gl L aS sim el csalin ysSile )8 028 g sl Seegen 51 )0 05 e
35 gas) wals jles 5o (e Bl PNV F) o] (liae (o yieS .l (g lo sme S 53,650 ke B zedls [loss 5 sl
5 du] Snga cdale ol s s lis O S a5 jshilen (O JS5) ol csslive (52,500 7,8 5 dun] Siegun
Sl 15 5o S5 58 Gl jo gaalidl wigy 5 ysile )6 08

16 1 dnon- mycorrhizal mycorrhizal a a
— 14 A T Il
IS b
e 124 T bc be
g 101 d cdr . T
_a_i [ 8 A T I
\ % € T
2 6 1 T
g
3 2
lL O T T T 1
0 500 1000 2000

Sl Seogud slacdale
Humic acid concentrations (mg L)

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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of gerbera ‘Dune’. Dissimilar letters indicate a significant difference with Tukey's test at P<5%.
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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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