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Abstract

Introduction

Graft compatibility is one of the most problems in fruit tree. Determination graft compatibility,
it may last a long time but it was achieved in a short time by in vitro techniques. Plants increase
their capacity antioxidant rapidly when stress occurs to increase resistance and tolerance to the
conditions created. Since grafting in plants is also considered a form of stress, this way. It can be
said that the plant's ability to disperse excess energy and neutralize free radicals is impaired, thus
increasing the antioxidant capacity to increase the resistance to stress, so in incompatible grafts
increases phenolic compounds and peroxidase to minimize oxidative damage compared to
compatible grafts. This study Investigation the possibility of early determination of grafting (in)
compatibility of sweet cherry by compare phenolic compound and peroxidase activity in vitro
techniques.

Materials and Methods

Two factorial experiment was carried out on the base of completely randomized design with
three replications. Treatments including the first factor, four levels of sweet cherry cultivars
“Bing”, “Takdaneh”, “Siyah Mashhad”, and “Adli” and the second factor, four levels of
rootstocks Gisela-5, Gisela-6 (compatibility control), Mahaleb-168, and GF-305 (incompatibility
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control). Measurement of total phenolic compounds was determind according to the Folin-
Ciocalteu method (Singleton et al., 1999). Antioxidant enzyme extraction was determined with
the method of Mac Adam (1992) with some modifications. Analysis of variance was carried out
by SAS software ver. 9.1 and mean comparison was conducted using LSD test.

Results and Discussion

The result showed that the highest and lowest percentage of grafting were “Bing” cultivar on
Gisela-6 rootstock with an average of 64.21% and “Bing” cultivar on GF-305 rootstock of 1.1%.
The highest number of leaves and longitudinal growth of scion was in “Bing” cultivar on Gisela-
6. The highest number of roots and root lengths were in “Takdaneh” cultivar on Gisela-6 and
“Bing” on Gisela-6. The highest amount of total phenol at the graft union was GF-305 and the
lowest at the graft union was Gisela-5. The highest and lowest of peroxidase were at the graft

union of “Bing” on-G5-305 and “Bing” and “Siyah mashhad” on Gisela. In general, the highest
levels of total phenol and peroxidase at the graft union were higher on the GF-305 incompatible
rootstock than Gisela-6 compatible rootstock. Therefore, our finding leads to the conclusion
that phenolic compounds and peroxidase activity can be used to pre-screen for incompatible
grafts. In general, the amount of total phenol in the grafts made on Gisela-6 (compatible
control) and Gisela-5 rootstocks was less than GF-305 (incompatible control). GF-305 is
incompatible with cherry cultivars. Phenolic compounds such as Catechins above the graft site
can be used as a biochemical marker in the diagnosis of graft incompatibility (Baron et al,
2019). Peroxidase levels in incompatible grafts were higher than compatible grafts. It seems that
the peroxidase enzyme can be used to predict incompatible grafts quickly. Preliminary analyzes
on the role of peroxidase indicate that this enzyme is involved in the formation of cell wall
constituents and in the next step reduces the flexibility of the cell wall by creating cross-linking
between phenolic polymers of the cell wall (Cassab & Varner, 1987).

Conclusion

The highest levels of total phenol and peroxidase at the graft union were higher on the GF-305
incompatible rootstock than Gisela-6 compatible rootstock. Therefore, the finding of this study
leads to the conclusion that phenolic compounds (mostly) and peroxidase activity can be used to
pre-screen for incompatible grafts
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Figure 1. a, b: culture and proliferation Bing cultivar meristem. C: Preparation of scion for micro- grafting. d: culture and

proliferation Gisela-6 rootstock. e: Preparation of rootstock for micro- grafting f: Perform Cleft grafting and placement

in culture medium
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Table 1. The result of variance analysis of the effect rootstock and cultivar sweet cherry on indicators micro-grafting

Mean squares

Source of variation df

Success rate of grafts Number of leaves Longitudinal growth of scion Number of roots Root length

Root stock (A) 3 7330.2%* 22.1%* 33.6%* 73.4%* 23.9%*
Cultivar (B) 3 224.09* 5.18%* 3.97%* 3.28%% 1.57%*
BxA 9 1551.15** 6.11%% 8.11** 15.99%* 6.97**
Error 32 21.28 0.325 0.32 0.50 0.13
C.V. (%) - 12.21 16.2 15 13.7 9.2
** Significant in 1% level.
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Figure 2. Interaction effects of cherry cultivars and rootstocks on the success rate of graft
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Table 2. Means of the effect rootstock and cultivar sweet cherry on indicators micro-grafting

Rootstock Cultivar Number of leaves  Longitudinal growth of scion (cm) Number of roots Root length (cm)
© Adli 2.6de 3.2d 6¢d 4.8bed
-« Bing 6a 5.6a 7.3abc 5.9a
k2 Siyahmashhad 4bc 4.9abc 7.6ab 5.2abc
© Takdaneh 5ab 5.4a 8a 5.5ab
" Adli 2.3de 4cd 4.3e 3.7ef
g Bing 4bc 4.4bcd 5.3de 4.5¢d
2 Siyahmashhad 2.6de 4.8abc 6.3bcd 3.5f
© Takdaneh 3.3cd 5abc 6.3bcd 4.6¢cd
® Adli 4bc 3.2d 5.3de 4def
:.: Bing 4.6b 5.3de 7abc 4.9bc
= Siyahmashhad 5ab 5abc 6.3bed 5.labc
= Takdaneh 4bc 4cd 6¢cd 5.1abc
. Adli 1f 1.1e 1.6f 1.4g
R Bing 1.6ef 1.4e 1.3f 1.3g
L(BI Siyahmashhad 1.7¢f le 1.6f 1.8g

Takdaneh 1.8ef 1.5e 1.6f 2g

In each column means followed by at a common letters, are not significantly different at 5% of probability level with LSD test.

Figure 3. a: union graft Bing cultivar on Gisela-6 rootstock. b: no connection union graft Bing cultivar on GF-305

rootstock. c: adaptation seedling micro-grafting
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Table 3. The result of variance analysis of the effect of =~ Table 4. Correlation coefficients between the success rate

rootstock and cultivar on the phenol and peroxidase of grafts with phenol content and peroxidase activity in
activity sweet cherry micrografting
Mean squares 1 2
Source of variation df 1 £ & 3 E g
R » ® & @ ]
Phenol Peroxidase s 5 2 >"°<1
8 e
Root stock (A) 3 30527.05°%  0.000047** S ~ S S
w
Cultivar (B) 4 27500.7** 0.000018**
BxA 12 14089.5%* 0.0000020** Success rate of grafts 1 - -
Error 40 58.55 0.0000054 Phenol content 0933 1 -
C.V. (%) - 6.1 10.28 Peroxidase -0.038% 0.282* 1
** Significant in 1% level. *and **: significant at the 5 and 1% probability level, respectively.
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Figure 4. Interaction effects of sweet cherry cultivars and rootstocks on phenol content
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Figure 5. Interaction effects of sweet cherry cultivars and rootstocks on peroxidase activity
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