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Abstract: Micropropagation or plant tissue culture technique is one of the most appropriate methods for 

plant material multiplication in order to obtain healthy and disease free planting material in mass quantity 

and fast time. The amis of this study the impacts of explants and auxins on callus induction on peach 

micropropagation. Redhaven  genotype from the Field of Faculty of Horticulture, University of Agronomic 

Sciences and Veterinary Medicine of Bucharest, Romania were tested. Two explants (shoots tips and nodes, 

1cm length) were cultured on MS (Murashige and Skoog, 1962) basal medium plus vitamins supplemented 

with 30g/l sucrose, 7g/l agar and 500mg/l activated charcoal. Two auxins: Indole-3-butyric acid (IBA) in 

four concentrations: 0,1,3 and 5mg/l respectively and 1-Naphthaleneacetic acid (NAA) in four 

concentrations: 0,1,3 and 5mg/l respectively were used as plants hormones for callus induction. The growth 

chamber for the in vitro cultures had 22±2°C temperature and 70 - 80% relative humidity, with a 

photoperiod of 16h day light and 8h dark. The days of callus inductions; percentage of  callus induction; rate 

of callus growth; fresh weight of callus and morphology of callus inducted were studied. The results showed 

a significant correlation between explants with the concentration of auxins on callus induction. The nodes 

explants and 5.00 mg/l NAA concentration  gave the highest values in the recorded traits. 
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Introduction 

Peach (Prunus persica L ) a commercial fruit tree belonging to the Rosaceae family, peach was originated in 

China, nearly 4000 years of cultivation and currently grown commercially around the world in subtropical 

and tropical regions(Wang, 1985; Souza et al., 2013). Peach fruits are the fruits are popular worldwide for 

its  delicious taste and pleasant aroma  in addition to its amenability for industrial food processing and 

grown as ornamental plants.  The peach is a fruit rich in many elements and compounds that play a major 

role in health (USDA, 2017).  

The main chemicals in peaches are sugars, organic acids, pectic substances, tannins, vitamins and minerals. 

The biochemical parameters are influenced by the variety, but also by the culture technology applied 

(Iordănescu, 2008). Peach is a rich source of minerals such as calcium, iron, phosphorus, magnesium, 

copper and zinc (Kant et al., 2018). Also rich in vitamins such as vitamin A, B1, B2, B3, B6, C, E and K 

(USDA, 2017).  

Peach is traditionally propagated by seeds to produce new varieties or to improve the characteristics of fruits 

and trees through breeding and improvement programs (Stănică et al., 2001). Also, peach is traditionally 

propagated by vegetative propagation through traditional propagation methods via grafting and cuttings (De 

Souza et al., 2017). In recent decades, used  plant tissue culture technique to commercially produced in large 

numbers to producing rootstock and cultivars (Isac et al., 2010).  

Tissue culture  is the cultivation of cells, tissues, or organs on nutrient media under controlled conditions. 

Via micropropagation or tissue culture is , increases the  thousands of copies of a plant can be produced in a 

short time  disease-free and  high quality (Bajaj, 1995; Bhatia et al., 2015). In this technique, different 

explants ( cells; suspension culture; shoots; nodes; internodes; flower parts; etc.) used to produce shoots or 

callus. also different plant hormones are  used to stimulate explant to grow and differentiate, including 

auxins; cytokinins; gibberellins; etc.Callus is a coherent and amorphous tissue formed when plant cells 

multiply in a disorganized manner (Bajaj, 1995). Callus is produced naturally from the plant body through 

cuts, scrapes, pricking insects, disease or stress. Callus can be initiated in vitro by placing small pieces of the 
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whole plant (explants) on culture medium which  contented  plant hormons under sterile conditions. 

Recently, breeding practices in peach have been advanced by the application and development  of plant 

tissue cultur technique  on rootstock and cultivars (Martinez-Gomez et al., 2005; Felek et al., 2017 

Alghasheem et al., 2018a; Mitrofanova et al., 2019). The aims of this study was for find the effects of 

explants and  auxins on callus induction. 

 

Materials and Methods  

Explants surface sterilization  

 Redhaven  genotype  from the Field of Faculty of Horticulture, University of Agronomic Sciences and 

Veterinary Medicine of Bucharest, Romania (USAMV) were tested. The explants (Shoots tips and nodes, 

1cm length) from peach trees planted at the Agricultural Research Station were brought by a sharp scalpel 

(blade). Explants were washed under tap water using washing powder to remove dust and plankton for two 

hours preserved in petri dishes containing an antioxidant solution consisting of 150 mg/L citric acid + 100 

mg/L ascorbic acid (Khosroushahi et al., 2011) and then placed in Refrigerate at 4°C/ 24 hours to eliminate 

the harmful effect of phenolic compounds. (Çördük and Aki, 2011). Explants were washed several times to 

remove the antioxidant solution and then first sterilized with 70% ethyl alcohol solution for five minutes and 

then washed with distilled water at least 3 times, then second sterilized  with 10% sodium hypochlorite 

solution was used with added 3-4 drops of Tween-20 diffuser for 15 minutes for  surface sterilization 

(Alghasheem et al., 2018b). Then , explants were washed with distilled water at least 3 times.  

Culture media and culture conditions  

Explants were cultured on MS (Murashige and Skoog, 1962) basal medium plus vitamins supplemented 

with 30g/l sucrose, 7g/l agar and 500mg/l activated charcoal. Two auxins were tested: Indole-3-butyric acid 

(IBA) in four concentrations: 0,1,3 and 5mg/l respectively and 1-Naphthaleneacetic acid (NAA) in four 

concentrations: 0,1,3 and 5mg/l respectively were used as plants hormones for callus induction. The pH was 

set at 5.7 by adding drops of HCl and NaOH 1N  solution. All culture media tubes were sterilized by 

autoclaving at 121 °C for 20 min. After explants were cultured in culture media, they were placed in the 

growth chamber at 22°C, 2000-2500 lux with 80-85% relative humidity.  

Data collection  

The experiment was repeated 3 times, each treatment containing 20 replicates (one plant/tube) in the 

initiation stage and 5 replicates (three explants/can) tested in multiplication stage (callus induction). All 

experments were arranged in a Completely Randomized Design (CRD). Each culture duration ranged 

between four weeks. Data were recorded on days of callus induction; % of  callus induction; rate of callus 

growth; fresh weight of callus (g) and morphology of callus inducted. The significance of the differences 

between the results was estimated by analysis of variance (ANOVA) on SPSS (2014) compared to  Least 

Significant Difference (LSD) test at a probability level of 0.01.  

Results And Discussion  

Effect of explants and auxins concentrations on days of callus induction:   

The results of the experiment showed that there were statistically significant differences between the 

experimental treatments, in table 1 the results showed that nodes explant was superior to shoots tips explant 

in the rate of days callus induction (15.37 and 12.63 callus/days) respectively. also the results showed that 

auxin (NAA) was superior to auxin (IBA) in the experimental results, where the concentration of 5 mg / l 

exceeded the rest of the concentrationsin the rate of days callus induction (15 days), and the concentration of 

3 mg / l (NAA) came in second (18 days), While IBA auxin recorded the lowest results, the best results were 

at 1 mg / l concentration (18 days). The reason for the superiority of the nodes over the shoots tips in the 

speed of callus production may be that the nodes contain previous meristematic tissues and are easy to  

reactivate. Also, the reason may be due to the ratio between the concentration of the plant hormones 

(cytokinins and auxins) in the plant body, where the amount of cytokinin increases in the shoots tips and its 

percentage decreases in nodes. This result similar with a previous studies such as Chinese peony (Tian et al., 

2010); Christ's thorn jujube (Ahmadi et al., 2013); coffee (Setiawan, et al., 2020) 
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Table 1. 

Effect of explants and auxins concentrations on days callus induction after sixth week from culture 

 

 

 

Effect of explants and auxins concentrations on percentage of callus induction:  

The results of the experiment (Table 2) showed that there were statistically significant differences 

between the experimental treatments,  the results showed that nodes explant was superior to shoots tips 

explant in the percentage of callus induction (67.00 % and 26.25 % callus/explant) respectively. also the 

results showed that auxin (NAA) was superior to auxin (IBA) in the experimental results, where the 

concentration of 5 mg / l exceeded the rest of the concentrations in the percentage of  callus induction (75.00 

%), and the concentration of 3 mg / l (NAA) came in second (69.50 %), while IBA auxin recorded the 

lowest results, the best results were at 1 mg / l concentration (67.00 %). The reason for  the decrease in its 

percentage callus induction in the shoots tips may be due to the rapid death of the shoots tips due to the 

secretion of phenolic substances that are produced from the plant body when wounds occur. Because shoots 

tips are thin explant that are easily affected by new environmental conditions in the culture media as well as 

callus formation depends on several factors, including the type and age of explant;  nutrients in the culture 

media; elements of environment and growth regulators (hormonal and non-hormonal) that may work 

cooperatively in the regeneration of the callus. (Skoog and Miller, 1957; Arumugam  et al., 2009).  This is 

result similar with a previous studies on Gotu Kola (Rahayu et al., 2016); Pineapple (Salihan and Yusuf, 

2020). 

Table 2. 

Effect of explants and auxins concentrations on percentage of callus induction after sixth week from 

culture 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Auxin 

concentration 

Days of callus inductions Means 

Shoots tips Nodes 

IBA 

0.00 

1.00 

3.00 

5.00 

0.00 

14.00 

18.00 

20.00 

 

0.00 

18.00 

23.00 

25.00 

 

 

0.00 

16.00 

20.50 

22.50 

NAA 

0.00 

1.00 

3.00 

5.00 

 

0.00 

19.00 

17.00 

13.00 

 

0.00 

24.00 

18.00 

15.00 

 

0.00 

21.50 

17.50 

14.00 

Means 12.63 15.37  

LSD Explant=3.11 Auxin=2.79  

Auxin 

concentration 

of callus induction   percentage 

 

Means 

Shoots tips Nodes 

IBA                    

          0.00 

1.00 

3.00 

5.00 

0.00 

34.00 

29.00 

25.00 

0.00 

100.00 

70.00 

62.00 

 

0.00 

67.00 

49.50 

43.50 

NAA 

0.00 

1.00 

3.00 

5.00 

0.00 

33.00 

39.00 

50.00 

 

0.00 

82.00 

100.00 

100.00 

 

0.00 

57.50 

69.50 

75.00 

Means 26.25 67.00  
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Effect of explants and auxins concentrations on fresh weight of callus induction:  

The results in our study (Table 3) confirmed that there is a statistical significance between the explants 

and plant hormones on the fresh weight of the callus formed. the results showed that nodes explant was 

superior to shoots tips explant in the percentage of callus induction (1.91 and 0.30) respectively. also the 

results showed that auxin (NAA) was superior to auxin (IBA) in the experimental results, where the 

concentration of 5 mg / l exceeded the rest of the concentrations in the percentage of  callus induction (2.89 

g/ explant), and the concentration of 3 mg / l (NAA) came in second (2.20 g/ explant), while IBA auxin 

recorded the lowest results, the best results were at 1 mg / l concentration  (1.63 g/ explant). An auxin when 

added in low concentrations in the culture media helps in the start of cell division and elongation. (Ali et al 

2016). addition of auxins to arrested cells after absence of auxin leads to induction of cell division. (Inze and 

De Veylder 2006). This is what the researchers confirmed that high auxin concentrations lead to inhibition 

of cell growth and may stop them from dividing and expanding, the reason for the low rates of callus weight 

when a auxin is high in the culture media may be attributed to the role of auxin in stimulating the production 

of ethylene which reduces the rate of cell division and thus affects the growth of callus as the industrial 

auxin releases ethylene by about double. These results similar findings of the researchers (Samsudeen et al., 

2000; Paul, and Shylaja, 2010; El-Nabarawy et al., 2015; Ali et al., 2016). 

 

Table 3. 

Effect of explants and auxins concentrations on fresh weight of callus 

 after sixth week from culture 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Effect of explants and auxins concentrations on appearance of callus induction: 

The results in our study (Table 4)  showed that the formed callus had different colors, shapes and sizes 

depending on the type of explant, type and concentration of auxin used. The results showed that the node 

explant gave the best results (+++, creamy with brown to ++++, creamy with brown and green)  compared 

to the callus formed from the shoot tip, which was characterized as weak in growth.(++, Brown). The 

results also showed that NAA auxin (3 and 5 mg/l concentration ) gave good growth compared to IBA 

auxin. The reason for the appearance of the brown colour in the callus is due to the secretion of phenolic 

substances when the plant body is injured; It contains several toxic compounds which eventually lead to 

cell necrosis (Banerjee et al., 1996). This is due to the activity of various browning phenomenon enzymes. 

Such as polyphenol oxidase (Murata et al., 2001) and peroxidase (Wu and Lin, 2002). Otherwise the 

continued appearance of the brown colour in the developed callus may be due to the presence of sucrose in 

the culture media ( Kumar et al., 2015).                                                                                                             

 

 

 

 

Auxin 

concentration 

Fresh weight of callus 

   (g) 

Means 

Shoots tip Nods 

IBA 

0.00 

1.00 

3.00 

5.00 

0.00 

0.34 

0.31 

0.27 

0.00 

2.91 

1.10 

0.53 

 

0.00 

1.63 

0.71 

0.40 

NAA 

0.00 

1.00 

3.00 

5.00 

0.00 

0.41 

0.44 

0.63 

0.00 

1.63 

3.95 

5.15 

 

0.00 

1.02 

2.20 

2.89 

Means 0.30 1.91  

LSD Explant=0.091 Auxin=0.073  
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Table 4. 

Effect of explants and auxins concentrations on appearance of callus 

 after sixth week from culture.  

 

No growth, ++Bad, +++ = Enough, ++++ = Good=+: Notes 

 

  A                                                             B                                                            C 

Figure 1. Fig A=shoot tip explant (5 mg/l NAA), fig B=node explant (1mg/l IBA), fig C=noge explant 

(5mg/l NAA) 

Conclusion 

Our results were confirm that the explant type has an effect on stimulating callus in peach explant planted in 

culture media, the nodes explant gave the highest values in the recorded traits. Also, our results were 

confirm that the auxins type has an effect on stimulating callus in peach explant planted in culture media, the 

NAA auxin (5 mg/l ) gave the highest values in the recorded traits. 
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