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Table 1. Measuring the morphological parameters of black rose cut flower (Bordeaux)

No. x::ilétee(is Unit Measuring tool Measuring method

1 Stem height cm Ruler Mean height of some stems

2 Length of corolla cm Digital caliper Mean length of some corollas

3 Diameter of corolla  cm Digital caliper Mean diameter of some corollas

4 Vase life Days Counting number of days Days after harvest untill the flwers quality is not lost
5 Leaf area mm?’ Leaf area meter Mean area of some leaves

6 Yield Flower No.  Counting number of flowers ~ Mean number of flowers in a special time
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Table 2. Analysis of variance of effect of humic acid, mycorrhiza fungi and endophytic Piriformospora indica fungi on
morphological parameters of black rose cut flower (Bordeaux)

Diameter of Yield

. Stem height Length of corolla Leafarea  Vase life
Source of variance df (cm) (cm) C?Crr(ﬁ%a (rFIl\(I)(\)y)e (mm?) (Days)
Humic acid 1 62.99° 6.497 5.97 4.957 2033.8 21.73%
Humic acid+Mycorrhiza 3 64.70% 6.52% 6.17% 8.86™ 2562.7% 22.11%
P. indica Fungi 3 63.01* 6.68 5.25% 17.02*  2911.5* 21.64*
Error 42‘ 6.42 19.05 0.16 0.26 6.03 0.98
1.C.V - 4.46 8.44 7.48 12.68 28.15 5.18

* ** ns = Significance at 5 and 1 percent levels and non-significance, respectively
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Figure 1. Mean comparison of effect of Humic acid, Mycorrhiza fungi and indica fungi on height of stem in black rose
flower, varity (Bordeaux)
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Figure 3. Mean comparison of effect of Humic acid, Mycorrhiza fungi and indica fungi on diameter of corolla in rose cut
flower, black varity (Bordeaux)
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Figure 4. Mean comparison of effect of Humic acid, Mycorrhiza fungi and indica fungi on leaf area in rose cut flower, black
varity (Bordeaux)
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Figure 5. Mean comparison of effect of Humic acid, Mycorrhiza fungi and indica fungi on flower yield in rose cut
flower, black varity (Bordeaux)
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Figure 6. Mean comparison of effect of Humic acid, Mycorrhiza fungi and indica fungi on vase life of flower in rose cut
flower, black varity (Bordeaux)
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Table 3. Analysis of variance of effect of humic acid, mycorrhiza fungi and endophytic Piriformospora indica fungi on
physiological parameters of black rose cut flower (Bordeaux)

Source of variance daf RWC Catalase ' Peroxidase. chlorophylla  chlorophyllb  Anthocyanin
(%) (umol/mg min)  (umol/mg min) (mg/g FW) (mg/g FW) (ng/g FW)
Humic acid 1 0.24* 19.807 9.97* 3.85% 221 0.38™
Humic acidtMycorrhiza 3 0.15* 16.72* 6.35™ 2.25% 3.05* 0.93*
P. indica Fungi 3 0.67* 23.19* 15.76% 1.22* 2.02% 0.34™
Error 24 0.81 0.9 1.24 0.002 0.18 0.50
1.C.V - 12.09 18.22 6.70 2.9 11.51 13.41

* ** ns = Significance at 5 and 1 percent levels and non-significance, respectively
RWC: Relative Water Content
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Figure 7. Mean comparison of effect of Humic acid, Mycorrhiza fungi and indica fungi on relative water content in rose cut
flower, black varity (Bordeaux)
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Figure 8. Mean comparison of effect of Humic acid, Mycorrhiza fungi and indica fungi on amount of catalase enzyme in rose
cut flower, black varity (Bordeaux)
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Figure 9. Mean comparison of effect of Humic acid, Mycorrhiza fungi and indica fungi on amount of peroxidase enzyme in
rose cut flower, black varity (Bordeaux)
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Figure 10. Mean comparison of effect of Humic acid, Mycorrhiza fungi and indica fungi on amount of chlorophyll a in rose
cut flower, black varity (Bordeaux)
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Figure 11. Mean comparison of effect of Humic acid, Mycorrhiza fungi and indica fungi on amount of chlorophyll b

in rose cut flower, black varity (Bordeaux)
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Figure 12. Mean comparison of effect of Humic acid, Mycorrhiza fungi and indica fungi on amount of antocyanin in rose cut
flower, black varity (Bordeaux)
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ABSTRACT
Introduction: Rose (Rosa hybrida L.), it is from Rosacea family and native of Northern
Hemisphere (Anderson, 2006). Today, production of ornamental plants has a great
importance in the world. More than one third of their production belongs to rose, in the
world and widely it is produced in Iran. Balanced nutrition is one of the most important
factors that affect the quality and quantity of roses. This study aimed to investigate the
effect of humic acid, endophytic fungus mycorrhiza (Glomus etunicatum) and
(Piriformospora indica) fungi on some of the characteristics of black rose flower (Rosa
hybrida, cv 'Bordeaux') in the hydroponic media at greenhouse conditions.
Material and methods: This experiment was designed in the frame of completely
randomized design (CRD) with 12 treatments in three replications. Treatments were
include: 1) foliar application of humic acid in three levels (300, 600, 900 mg/L), 2) humic
acid in three levels (300, 600, 900 mg/L) + 50g mycorrhizal fungi (inoculation with root
media), 3) P. indica fungi in five levels (spore extract Potato Dextrose (PD), Mycelium
PD, Mycelium Multiple (M), extract of Mp culture media, extract of PD culture media)
and control treatment. The traits such as length of flowering stem, length and diameter
of corolla, vase life, leaf area, yield, relative water content, activities of peroxidase and
catalase, chlorophyll (a, b) and anthocyanins were measured.
Result and discussion: Based on the results, the highest value of flower stem length
(64.70 cm), corolla diameter (6.17 cm), vase life (22.11 days), chlorophyll b (3.05 mg/ g
FW), anthocyanins (0.93 |/ g FW) and also the lowest amount of catalase (16.72
pmol/mg min) and peroxidase (6.35 pnol/mg min) activity was obtained with the humic
acid (300 mg/L) + (50 g) mycorrhizal fungi treatment. In addition, highest amount of
chlorophyll a (3.85 mg/ g FW) was showed in the 300 mg/L humic acid treatment. On
the other hand, the highest value of corolla length (6.68 cm), relative water content
(0.67%), leaf area (2911.5 mm?) and yield (17.02 flowers) was observed in spore extract of
P. indica fungi treatment. Chutichudet et /., (2010) showed that mycorhiza fungi
treatment could increase stem height in the gerbera cut flower. Neilsen et al., (2004)
reported that the treatment of 400 mg/] humic acid increased amount of chlorophyll in
the plants.
Conclusion: On the base of the results, we concluded that humic acid, Mycorrhiza fungi
and endophytic Piriformospora indica fungi treatments coused obvious effects on the
black rose cut flower. Application of biologic fertilizers and symbiotic bacteria increased
nutrient absorption. Therefore, consumption of the chemical fertilizers was reduced.
Also, treatments increased vaselife of flowers. Effect of humic acid on root growth was
wonderful, as increased root volume. Humic acid increases plant tolerance to biotic and
abiotis stresses and mycorhiza fungi helps in absorbing non-soluble elements. Therefore,
qualitative and quantitative parameters of black rose cut flower were increased.
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