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Abstract

Background and Objective: The production of ornamental plants is of great importance due to their high economic value
and aesthetic appeal. Proper plant nutrition plays a crucial role in improving the final product. Biofertilizers, which contain
beneficial microorganisms such as fungi and bacteria, enhance plant growth by improving soil properties. This study was
conducted to evaluate the effects of three arbuscular mycorrhizal fungi species on some morphophysiological traits of
Rosa hybrida (cv. Chiti).

Methods: The experiment was carried out as a completely randomized design with four replications. Experimental
treatments included three fungi species and their dual and triple combinations: Funneliformis mosseae, Funneliformis
castaneae, Funneliformis margarita, F. margarita x F. castaneae, F. margarita x F. mosseae, F. mosseae x F.
castaneae, and F. castaneae * F. margarita * F. mosseae, along with a vermicompost treatment combined with the base
substrate (consisted of garden soil, cocopeat, and perlite mixed at 1:1:1 volumetric ratio) and a non-inoculated control.
After flower emergence, traits including number of flowers, peduncle length, fresh and dry weights of shoot, fresh and
dry weights of root, root length, total chlorophyll content, relative water content, total phenol content, antioxidant
capacity, catalase enzyme activity, and root colonization percentage were measured.

Results: Inoculation with different mycorrhizal fungi significantly improved growth and flower quality of rose plants.
The highest peduncle length (73.02 mm), number of flowers (6.75 flowers per plant), and shoot fresh and dry weights
(62.41 and 30.55 g per plant, respectively) were obtained in the F. castaneae X F. margarita * F. mosseae treatment.
Compared to the control, the triple mycorrhizal treatment resulted in increases of 95.9 and 95.8% in root fresh and dry
weights, respectively. In addition, total phenolic content and antioxidant capacity increased by 57.8 and 81.7%,
respectively, under the triple mycorrhizal treatment compared with the control.

Conclusion: The application of different arbuscular mycorrhizal fungi species, particularly in combined forms, can be an
effective strategy for achieving desirable growth indices, enhancing physiological performance, and increasing flowering
in hybrid rose plants.
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Table 1. Results of soil analysis before the experiment
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Table 1. Analysis of variance (ANOVA) for the effects of mycorrhizal fungi on morphological traits of Rosa hybrida

Dry shoot weight

Df

Root Fresh root . Sources of
length weight Six O35 Freiljl:fot Zvelght Peduilcledlength Numbef o‘f flowers w5 variation
. T ooleld o 6 O > sl B -
sy Jsb ST N o3l L 7 i e s s e @L‘
Fungi
68™ 69.16™ 560.03" 168.07™ 286.94™ 717" 8 :
i
Error
17.68 21.08 110.89 106.09 67.79 5.25 27 ot
CV (%)
691 8.14 14.93 14.01 12.51 20.64 - e
(1) o s

el Ao ) ezl mlass 53 5l e SOl ws

** indicates significant effect at 1% probability level.

PY/FN Sls olis L os Sa) 13,550 4faw Lo oo
L) dald oo 5 M op 2l (65 02 0 5 ¥o/00 5
b Olps S (W5 5 0,8 VWY 5 FIOY ke plie
ooyl ls S 5030 05 Ol Jole 4. sls Ol
S ol 3 Ao s PP/ 5 00/ s 5y 6 an Lo
ok B 55055 Glajles o (F JSK5) coils dals w0
4l 3 e )l S 53U O35 ada)
Sz 5 036 035 Ol iy Jsb (RIBIL s Sl
iy dsb ol dasled g o b e GRS 55 el
oSl YAYO (sla Sl b o S ayy S 5036 0
LSL"GJG PHLP oS 5 sy s 3 rjf\‘\/\//\)ﬂ’//\‘\j
SLoSle b o s dals 55 WOl Ol o S 5 4y
= JK2) L sdalie 6 g 53 0 SV e/) STV e L VO/VO
ol oSSle amlis s elud @315 3 (5 Y gla
039 05 Sy AO/A 5 A0/ 5 ain; Jsb o (gdo s VA/Y
dald & sl B A S 5 glasled 5o ady; S 5000

A edaline

55 0k8 55 K aie Sliw p U syl U
Slie Ll S5 Slie Gl L aps mbi

SMeeSI S b5 B o i w3 B IS b lS

Lo)3 ) 50 sk 3 (A=e/00) (Sl Slals Lm0 530 5

b

3ol S5 dree Slie p (2,0 sl S
‘j")jg':“ 6@)[&.’; J\ ahl.d..w‘ LJ,..:L’)‘) 4.1).>L7 G:L.: wL«l‘ B
Sles Lf‘l'“; (MJJ "<'i c]a.u )J) )‘Ju;&ﬁ U’:“'i‘fe‘ .
S 503 055 ( Sps Iob (8 slias e 51 S50 555 50
Sl 52 (Y dodx) Al aly; Jsb s ady) 5 olls
BE 6)‘2&# 6)LAT C)jw dals L> MLE.A BE C,.Mrj?oSLfa))
oS sdalis J?c: dj.]o e &Jjjjjﬁ)‘}ﬁ calises Oliws
e JSes Jsb spse 55 (o80ke wlie B bl
e e VY/0Y Sl L bl e oS5 H s Olpe
el 3l a8 A edaline e s YA/PA Sl b dalis 4 s
QL«LJ MLZ‘UWW L)'-i‘ L G‘)L; )L@tj b LEM)J v
o30S 5lad 53 (G o ;3 V/TA wlf\wem(\ J&w) sl
J:'L‘Jﬁ‘ ‘\ﬁ.))g:‘ C“}J‘ .>f)l5f"\).> L sdalie ML&‘UW
)L@.:.?\)Jﬁb‘.)dj UJJ:":'?’ ‘-;?)L&MM OML..::MJ;J‘M‘)J
Ao i3l &S s sdalie €555 53 S YIVO S0l b dals s
}:4. o)l.m:'-u Slis B o)'U BT .(\ Jg""') o olis Che s

\td



v i 35 g Y Sy 155 9K il sk S ST

bb&w K] u'j@l;

Peduncle length (mm)

Number of flowers
S = N W s BN

S 35 ppgde 4 alie g M s 5y 3 S sl 5 [Ses Ik s S o8 e sl S 3 Sl elie N S

o] s gasl bl 2 Ao ys izl e 53 L Sila Sl ome
Fig. 1. Mean comparisons of the effect of different mycorrhizal fungi species on peduncle length and flower number in Rosa hybrida.
Means with the same letters are not statistically different according to Duncan's multiple range test at p < 0.01.
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Fig. 2. Mean comparisons of the effect of different mycorrhizal fungi species on fresh and dry shoot weights in Rosa hybrida. Means
with the same letters are not statistically different according to Duncan's multiple range test at p < 0.01.
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Fig. 3. Mean comparisons of the effect of different mycorrhizal fungi species on fresh and dry root weights in Rosa hybrida. Means
with the same letters are not statistically different according to Duncan's multiple range test at p <0.01.
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Fig. 4. Mean comparisons of the effect of different mycorrhizal fungi species on root length in Rosa hybrida. Means with the same
letters are not statistically different according to Duncan's multiple range test at p < 0.01.
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Table 2. Analysis of variance (ANOVA) for the effects of mycorrhizal fungi on physiological traits of Rosa hybrida
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Fig. 5. Mean comparisons of the effect of different mycorrhizal fungi species on total chlorophyll in Rosa hybrida. Means with the
same letters are not statistically different according to Duncan's multiple range test at p < 0.01.
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Fig. 6. Mean comparisons of the effect of different mycorrhizal fungi species on total phenoland antioxidant capacity in Rosa
hybrida. Means with the same letters are not statistically different according to Duncan's multiple range test at p <0.01.
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Fig. 7. Mean comparisons of effect of different mycorrhizal fungi species on relative water content and catalase activity in Rosa
hybrida. Means with the same letters are not statistically different according to Duncan's multiple range test at p <0.01.
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