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Effect of softwood grafting of members of Sapotaceae family on Khirni rootstock
Abstract 

The experiment on  effect of softwood grafting of members of Sapotaceae family on Khirni rootstock was carried out during 2023 at the Fruit Genetic Diversity Park, College of Horticulture, Bengaluru. The experiment was laid out with completely randomized design having four treatments and five replications. Observations on per cent graft success, survivability, number of days taken for first sprouting, number of leaves, number of sprouts per graft, girth of the sprouts and graft union and the internodal length were recorded at monthly intervals. Higher success and survivability percentage (75% and 72%, respectively), minimum days taken for first sprouting (14.50 days), girth and length of the sprouts (7.24 mm and 5.44 cm, respectively) were observed on sapota. Highest success percentage (75%), maximum number of leaves and sprouts per graft (18.00 and 5.00, respectively ) and highest internodal length (1.28 cm) were observed in miracle fruit at 30, 60 and 90 days after grafting, compared to other members like egg fruit and milk fruit.
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Introduction

Sapotaceae is a family within the order Ericales, that is found commonly in tropical and subtropical regions across the globe. This family is notable for producing latex that contains various chemical compounds used in gutta percha and chicle (used in chewing gum), also as timber and edible fruits. Plants in the Sapotaceae family typically have a diploid chromosome number of 26. It includes trees or shrubs comprising about 50 genera and 1250 species (Armstrong et al. 2012). Among the members of this family, Sapota is known for very sweet taste, being utilized as a valuable raw material for producing industrial glucose, pectin and natural fruit jellies and also employed in making sherbet, halva (Singh et al., 1963) and edible dry powder. Other underutilized members such as milk fruit (Chrysophyllum cainito L. ), egg fruit (Pouteria campechiana) and miracle fruit (Synsepalum dulcificum) also have nutritional and health benefits.
The members of this family are propagated through both seeds and vegetative methods. Seed propagation leads to heterozygosity, prolonged juvenility and slower growth, with trees taking about 8-10 years to bear fruit. The grafted plants flower within 4-5 years, making grafting the preferred method for commercial cultivation. Grafting is typically done on Khirni (Manilkara hexandra L.) rootstock (Ghosh et al., 2010). The softwood grafting method is gaining popularity for commercial propagation. Understanding the compatibility of underutilized crops with Khirni rootstock can help reduce the juvenile phase and facilitate large-scale propagation of these plants.
Material and Methods 

The present investigation was carried out in College of Horticulture Bengaluru during 2023. The experiment was laid out with completely randomized design having four treatments and five replications. Khirni was used as common rootstock for four different members of Sapotaceae family viz., milk fruit (T1), egg fruit (T2), miracle fruit (T3) and sapota (T4). Pre-cured scions were collected on the day of grafting and soft wood grafting was done in the month of June. Grafts were watered daily with required quantity and weeding was done regularly in the poly bags. New sprouts (side shoots) arising from any portion of rootstocks were removed regularly. Observations like graft success percentage (%), graft survivability percentage (%), number of days taken for first sprouting, number of sprouts per graft, girth of graft union (mm), sprout girth (mm), internodal length of sprouts (cm) and number of leaves per graft were recorded. The data obtained from study were subjected to analysis by using standard method suggested by Panse and Sukhatme (1985).
Results and Discussion

 Graft success percentage (%) and Survivability percentage (%)

Graft success percentage was found maximum (75 %) in sapota and miracle fruit and survivability percentage was found maximum (72.00 %) in sapota. Whereas, minimum success percentage (60 %) and survivability percentage (48 %) was recorded in egg fruit and it was failure in milk fruit as shown in Table 1.
The higher success in softwood grafting may be because of  higher alignment of parenchymatous tissues of scion and rootstocks. The higher length of diagonal cut surface will promote proper alignment of vascular bundles of both graft partners ensuring fast union of grafts (Ghosh et al., 2010). Along with this, the curing of scion prior to grafting had improved the efficiency of growth parameters resulting in appropriate graft growth and success and giving a possibility of maintaining of vigour of the scion (Patel et al., 2022).

Graft-incompatibility phenomenon exists between rootstock and scion of sapota cultivars, which may be attributed to varied woody nature of tissues, differential active-movement of sap, presence of growth promoting/inhibiting factors at the site of graft union hampering cambial activity between stock and scion. The low success in grafted plants may be due to the excessive injury to the scion and stock while splitting and this leads to more exudation of the latex that forms a layer between the cambium of the stock and scion that leads to least percentage of survival of scion (Kaur et al., 2022).

Table 1.Effect of rootstock on graft success and survivability percentage of members of  Sapotaceae family.
	Treatments
	Graft success percentage (%)
	Graft survivability percentage 
after 3 months (%)

	
	30 DAG*
	60 DAG
	

	T1 (Milk fruit)
	54.50
*(47.52)c
	0.00

(0.64)c
	0.00

(0.64) c

	T2 (Egg fruit)
	90.00

(71.57)a
	60.00

(50.77)b
	48.00

(43.85)c

	T3 (Miracle fruit )
	90.00

(71.57)a
	75.00

(60.01)a
	60.00

(50.77)b

	T4 (Sapota)
	80.00

(63.43)b
	75.00

(60.01)a
	72.00

(58.05)a

	S.Em ±
	0.27
	0.17
	0.16

	CD @5 %
	0.80
	0.52
	0.49


* Values in parenthesis are arc sin transformation data

DAG*- Days after grafting

Table 2. Effect of rootstock on number of days taken for first sprouting, number of  sprouts and leaves per graft in different members of Sapotaceae family.

	Treatments
	Number of days 
taken for first 
sprouting
	Number of sprouts per graft
	Number of leaves per graft

	
	
	30 DAG*
	60DAG
	90DAG
	30 DAG*
	60DAG
	90DAG

	T1 (Milk fruit)
	18.00

* (4.24)b
	1.60

(1.24)bc
	0.00

(0.70)c
	0.00

(0.70)d
	1.60

*(1.24)c
	0.00

(0.70)d
	0.00

(0.70)d

	T2 (Egg fruit)
	19.00

(4.36)b
	2.40

(1.54)b
	2.60

(1.74)b
	3.20

(1.91)b
	4.20

(2.05)b
	6.40

(2.62)c
	10.80

(3.35)c

	T3 (Miracle fruit )
	23.00

(4.79)a
	3.80

(1.91)a
	4.44

(2.18)a
	5.00

(2.34)a
	7.40

(2.72)a
	9.60

(3.18)b
	20.00

(4.52)a

	T4 (Sapota)
	14.60

(3.82)d
	1.00

(1.00)c
	1.60

(1.40)b
	1.60

(1.40)c
	7.80

(2.79)a
	12.00

(3.53)a
	18.00

(4.30)b

	S.Em ±
	0.060
	0.091
	0.13
	0.10
	0.052
	0.053
	0.061

	CD @5 %
	0.182
	0.320
	0.429
	0.324
	0.189
	0.164
	0.18


* Values in parenthesis are square root transformation data

DAG*- Days after grafting

Number of days taken for initiation of first sprouting (days), number of sprouts per graft and number of leaves per graft

Among different treatments, significantly minimum number of days (14.50 days) were taken for initiation of first sprouting was observed in sapota whereas, the maximum number of days (23.00 days) taken for initiation of first sprouting was found in  miracle fruit. However, 18.00 and 19.00 days were taken respectively by milk fruit and egg fruit (Table 2). Number of sprouts at 30, 60 and 90 days after grafting were found to be maximum (3.80, 4.44 and 5.00, respectively) in miracle fruit whereas it was minimum (1.60,0.00 and 0.00, respectively) in milk fruit. At 30 and 60 DAG the maximum number of leaves per graft (7.80 and 12.00 ) was observed in sapota and at 90 DAG, the maximum (20.00) was recorded in miracle fruit whereas it was minimum (1.60, 0.00 and 0.00, respectively) in milk fruit.
Early sprouting of grafted plants in sapota because of scion precuring prior to grafting might be due to storage of material in precured scion stick which helps in stimulating meristematic activity and increase auxin concentration in the scion stick before formation of union, leading to early sprouting of grafts (Patel et al., 2022). This might also be because of the creation of high humidity and reduced desiccation of active tissues of the scion in polyhouse as compared to other conditions (Jalal et al., 2018). Optimum temperature and water availability during grafting increases the photosynthetic rate and leads to the formation of more food materials that will facilitate and improve the growth and development of the sprouts (Syamal et al., 2013). Less number of sprouts might be because of the uncongenial conditions and compatibility problems leading to faster desiccation of scion sticks and drying up before graft-take (Mithapara and Karetha, 2020). Also, it may be being influenced by anatomical differences resulting in less number of sprouts in grafts. The maximum number of leaves produced may be because of the  stored carbohydrates and other food substances available in the scion sticks of sapota after 10 days of defoliation (Tandel and Patel, 2009). This might also be due to the photosynthetic accumulation in newly grafted plants which increased the number of nodes and absorption of nutrients by leaf primordial in sapota.

	Treatments
	Girth of the graft union(mm)
	Girth of sprouts (mm)
	Internodal length (cm)

	
	30 DAG*
	60DAG
	90DAG
	30 DAG*
	60DAG
	90DAG
	30 DAG*
	60DAG
	90DAG

	T1 (Milk fruit)
	5.14

(2.26)c
	0.00

(0.70)d
	0.00

(0.70)d
	1.73

(1.31)c
	0.00

(0.70)d
	0.00

(0.70)d
	0.14

(0.79)b
	0.00

(0.70)b
	0.00

(0.70)c

	T2 (Egg fruit)
	9.22

(3.03)a
	9.48

(3.15)a
	10.38

(3.29)a
	4.69

(2.16)b
	4.78

(2.30)b
	5.00

(2.34)b
	0.16

(0.80)b
	0.22

(0.84)b
	0.60

(1.05)b

	T3(Miracle fruit)
	5.82

(2.41)bc
	5.70

(2.49)c
	6.18

(2.58)c
	1.62

(1.27)c
	1.76

(1.50)c
	2.08

(1.60)c
	0.76

(0.12)a
	0.90

(1.18)a
	1.28

(1.33)a

	T4(Sapota)
	6.44

(2.54)b
	6.86

(2.71)b
	7.36

(2.80)b
	6.56

(2.56)a
	6.71

(2.68)a
	7.24

(2.78)a
	0.24

(0.83)b
	0.41

(0.88)b
	0.44

(0.89)bc

	S.Em ±
	0.057
	0.048
	0.018
	0.038
	0.036
	0.019
	0.061
	0.079
	0.079

	CD @5 %
	0.185
	0.148
	0.06
	0.13
	0.11
	0.060
	0.228
	0.28
	0.28


Table 3. Effect of rootstock on girth of graft union, girth and internodal length of the sprouts in different members of Sapotaceae family.

* Values in parenthesis are square root transformation data      

    DAG*- Days after grafting                                                             

Girth of the graft union, girth of sprouts and internodal length of sprouts (cm)
Girth of the graft union at 30, 60 and 90 days after grafting (DAG) was found to be maximum (9.22, 9.48 and 10.38, respectively) in egg fruit whereas it was minimum (5.14, 0.00 and 0.00, respectively) in milk fruit as shown in Table 3. Girth of the sprouts at 30, 60 and 90 days after grafting (DAG) was found to be maximum (6.56, 6.71 and 7.24, respectively) in sapota whereas it was minimum (1.73, 0.00 and 0.00, respectively) in milk fruit. The maximum internodal length (0.76, 0.90 and 1.28, respectively) was found in miracle fruit whereas it was minimum (0.14, 0.00 and 0.00, respectively) in milk fruit.
The amount of photosynthates produced largely influenced the size of the graft union (Patil et al., 2012). The increased reserve of nutrients in young scions and their active growth stage contribute to early bud break and an increase in sprout girth (Patel et al., 2007). Early sprouting combined with optimal temperature and humidity may have contributed to increased internodal length, as a result of enhanced photosynthate synthesis (Patel and Amin 1981).
Conclusion

It can be concluded that sapota showed good compatibility on Khirni rootstock, followed by miracle fruit with minimum compatibility being observed in egg fruit and milk fruit showed incompatibility on Khirni rootstock. Higher success percentage, survivability percentage, minimum days taken for first sprouting, maximum number of leaves per graft, girth of the sprouts were observed with sapota. Higher success percentage, maximum number of sprouts per graft and internodal length were observed in miracle fruit. Girth of the graft union was maximum with egg fruit.
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