
_____________________________________________________________________________________________________ 
 
ⱷ
M. Sc. Agriculture; 

#
Professor Fruit Science; 
†
Professor Crop Physiology; 

*Corresponding author: E-mail: 123debashree.baruah@gmail.com; 

 
 

International Journal of Environment and Climate Change 
 
12(11): 3134-3145, 2022; Article no.IJECC.92465 
ISSN: 2581-8627 
(Past name: British Journal of Environment & Climate Change, Past ISSN: 2231–4784)  

 

 

 

Optimizing the Time of Grafting in Jackfruit in the 
Subtropical Environment of Assam 

 
Debashree Baruah aⱷ*, D. N. Hazarika a#, Prasanta Neog b 

and Ratna Kingkore Goswami a† 

 
a
 Department of Horticulture, Biswanath College of Agriculture, Biswanath Charial - 784176, Assam, 

India. 
b
 Department of Agrometeorology, Biswanath college of Agriculture, Biswanath Charial - 784176, 

Assam, India. 
 

Authors’ contributions 
 

This work was carried out in collaboration among all authors. All authors read and approved the final 
manuscript. 

 

Article Information 
 

DOI: 10.9734/IJECC/2022/v12i111361 
 

Open Peer Review History: 
This journal follows the Advanced Open Peer Review policy. Identity of the Reviewers, Editor(s) and additional Reviewers,  

peer review comments, different versions of the manuscript, comments of the editors, etc are available here: 
https://www.sdiarticle5.com/review-history/92465 

 
 

Received 02 August 2022 
Accepted 05 October 2022 
Published 14 October 2022 

 
 

ABSTRACT 
 

An experiment was carried out at the instructional cum research farm, Department of Horticulture, 
BNCA, AAU, Biswanath Chariali during 2019-2020. The objective of the experiment was to check 
the best time of wedge grafting in Jackfruit in the subtropical conditions of Assam. A total of seven 
treatments were taken, viz. Grafting in March (T1), April (T2), May (T3), June (T4), July (T5), August 
(T6), and September (T7). Six to seven months old, vigorously growing uniform seedlings of 
Jackfruit grown from the seeds were selected as rootstocks. Mother plants of desirable traits were 
selected for the experiment. Scions of about 10-15 cm in length with a thickness of 5-7 mm and 
free pests and diseases were collected from one season (4-5 months) old terminal shoots. The 
selected scion shoots were defoliated (pre-cured) 7-10 days before grafting. Wedge grafting was 
adopted in the present study. Further, wedge grafting was performed with compatible rootstocks in 
the different months stated above and conclusions were made that the period from March to June 
could be considered as the suitable time for producing jackfruit grafts by wedge grafting method in 
Assam. March and April are the best months for grafting jackfruit, as weather conditions in terms of 
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temperatures with daily maximum (21.1 -35.6°C) and minimum temperature (8.3 to 23.0°C), rainfall 
more than 100 mm, comparatively higher bright sun-shine hours are congenial from the success of 
grafting in terms of success percentage of stock and scion union, the time required for spouting, 
several buds developed and length of the scion on 90 days after grafting. While the temperature 
gradually rose from June onwards up to September and there was also quite a reduction in the 
amount of rainfall, due to which the moisture content present in the leaves of the scions dried up 
because of evapotranspiration and decreased in the percentage of graft success. 
 

 
Keywords: Rootstocks; grafting; jackfruit. 
 

1. INTRODUCTION 
 
The Jackfruit is a popular fruit in most tropical 
and sub-tropical wandered as “the poor man’s 
fruit” in India. It is one of the most suitable fruit 
crops for dryland horticulture. Jackfruit can be 
used in different ways and all the parts of the 
plant have different uses therefore, the jackfruit 
plant is considered a multi-purpose tree species 
(MPTS). The immature fruits are popularly used 
as vegetables in all jackfruit-growing areas. Ripe 
fruits are considered rich sources of 
carbohydrates, minerals and β-carotene. The 
juicy pulp is eaten fresh or used for the 
preparation of jam and jelly. The pulp is also 
used in the preparation of pickles, chips, 
dehydrated leather, and thin papad. Seeds of 
jackfruit can be used in many culinary 
preparations as boiled or roasted items. Seed 
propagation is s common and easier method of 
propagation of jackfruit, but this method of 
propagation is not desirable due to the highly 
heterozygous and cross-pollinated nature of the 
crop, which results in immense variation among 
populations for yield, size, shape, flesh color, 
quality of fruit and maturity period. The 
significance of vegetative propagation in the 
maintenance of genetic uniformity and 
preservation of the identity of an elite clone or 
cultivar is well recognized in horticultural crops. 
Therefore, there is an immense need to find out 
a suitable method of vegetative propagation, for 
the quick multiplication of selected jack plants. 
Grafting is a method of propagation, generally 
practiced in some states like Tripura, Karnataka, 
West Bengal, etc, however, this is not generally 
practiced in the state of Assam. It has been 
established that the success of grafting is solely 
dependent upon the weather conditions and 
thus may vary from region to region in a season. 
In grafting, the attached method of grafting-like 
approach grafting has shown greater success 
[1] but later this method was found to be 
cumbersome, laborious, and costlier. Therefore, 
the present study has been envisaged to 
determine the suitable time for propagation of 

jackfruit by grafting concerning weather 
parameters for successful propagation of the 
crop.   

 
2. MATERIALS AND METHODS 
 
The experiment was carried out at Biswanath 
Chariali Assam (26° 26

/
 N latitude, 93°

 
30

/
 E 

longitude, and 86.70 m altitude) Fig. R1 The 
prevailing climatic condition of Biswanath 
Chariali which is located in the center of the 
North Bank Plain Zone of Assam is subtropical 
with warm and humid summer, cold winter and 
high relative humidity. Summer is expected from 
May to August and the cold winter from 
December to January whereas, a mild winter is 
experienced from September to November and 
February to April. The rainy season and the 
summer seasons are overlapping and rainfall 
increases gradually from March and reaches a 
maximum in the month of July and then rainfall 
gradually decreases up to November. 

 
A total of seven treatments were taken, viz. 
Grafting in March (T1), April (T2), May (T3), June 
(T4), July (T5), August (T6), and September (T7). 
Fig R2. Six to seven months old, vigorously 
growing uniform seedlings of Jackfruit grown 
from the seeds were selected as rootstocks. 
Jackfruit seeds were collected manually from 
fully ripened healthy fruits from the orchard of 
BNCA. Big size seeds possess high germination 
potential and can produce more vigorous 
seedlings. Seeds were extracted from the ripe 
fruits and cleaned. Jackfruit seeds are slightly 
acidic in nature and so the seeds were soaked 
in clean water for an hour. Black polythene bags 
of 200 gauge thickness and 8” x 10” size were 
used for raising jackfruit rootstocks. The bag 
mixture was prepared by mixing soil, sand, and 
vermicompost in equal proportion. The 
selectedlarge-sized seeds were sown in 
polybags and kept in the net house till 
germination. After 15-20 days when the 
seedlings emerged out from the rooting 
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medium, the seedlings were kept in sunny 
conditions for better growth.  
 

Watering was done regularly for the seeds that 
were sown in the poly bags. Weeding was done 
whenever the weeds were observed. DAP @ 5-
6 g per seedling was applied in the rooting 
medium to encourage the better growth of the 
seedlings. Plant protection sprays were given 
with pesticides and fungicides as and when 
required. 

 
Trees with good quality fruits were selected for 
scion material at the ICR farm of the 
Department of Horticulture, Biswanath                
College of Agriculture. Selection of proper scion 
material is very crucial for getting a high 
percentage of graft success. Scions of about 10-
15 cm in length with a thickness of 5-7 mm and 
free from pests and diseases were collected 
from one season (4-5 months) old terminal 
shoots. The selected scion shoots were 
defoliated (pre-cured) 7-10 days before grafting. 
As per the experimental treatments,  
immediately after separation of the scions from 
mother trees, they were wrapped in a moist 
cloth and carried in polythene cover to the site 
of grafting. To remove latex, which interferes 
with the graft union, the scion sticks were 
immersed in water for about 30 minutes as 
suggested by Swamy (1993). The terminal 
portion of the rootstock was decapitated at a 
height of 15-20 cm from the surface of the 
rooting medium retaining two pairs of bottom 
leaves on the rootstocks, then a cleft of 5-6 cm 
deep was made on the rootstock. The pre-cured 
scion was selected and it was mended into a 
wedge shape of 5-6 cm in length by chopping 

off a little portion of wood and bark on either 
side and taking care to retain some bark on the 
remaining two sides. The wedge of the scion 
was inserted into the cleft of rootstock and the 
graft joint was secured firmly by wrapping with a 
polythene strip of 30 cm length, 2.0 cm width, 
and 100 gauge thickness. A white tube-like 
polythene cap of 20 cm x 4 cm was inserted 
over the scion and kept in the shed house for 
15-20 days. Sprouting initiation takes place 
within 7-10 days, after completion of sprout 
initiation, polythene caps were removed from 
the grafted plants. This way the grafting was 
done at an interval of one month up to 
September. 
 
The Total Number of Grafts Under Each 
Treatment in Each Replication was                  
Recorded and Finally a Percentage of                
Success of Grafting was Calculated. With the 
help of the following formula we calculated the 
success of grafting. After calculating, we 
recorded the graft success percentage and 
found that it was highest in March followed by 
April and lowest was recorded in                 
September 
 
                        

 
                                             

                                        
      

 

2.1 Number of Bud Sprouting 
 
 A number of buds sprouted in 5 grafts of each 
treatment was counted 90 days after grafting 
and the average of each treatment was 
recorded. 

 

 
 

Fig. R1. Geographical location 
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2.2 Number of New Shoots Per Graft at 90 
Days After Grafting 

 

A number of new shoots which emerged in each 
graft of each treatment after the grafting 
operation were counted at 90 days after grafting 
and the average was considered for each 
treatment. 
 

2.3 Scion Length  
 

The length of the new shoot in randomly selected 
5 grafts of each treatment was recorded with the 
help of a meter scale and the average was 

worked out at 90 days after bud sprouting and 
expressed in cm. 
 

2.4 Month-wise Meteorological Observa- 
tion During the Study 

 

The meteorological data were collected from the 
Department of Agricultural Meteorology, 
Biswanath College of Agriculture, AAU, 
Biswanath Chariali. The meteorological data 
during the course of the investigation period was 
recorded in respect of maximum temperature 
(
0
C) and minimum temperature (

0
C), rainfall 

(mm), and humidity (%). 
 

  
 

Sowing of seeds in polybag 
 

Covering the seeds with growing medium 
  

 
 

 
Initial stage of seed germination 

 
Seedling one week after germination 
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Seedlings three weeks after germination 

 
Six months old rootstocks 

 

  

 
Rootstock ready for grafting 

 
Preparation of scion 

 

  
 

Preparation of rootstock for grafting 
 

Interlocking of scion and stock 
 



 
 
 
 

Baruah et al.; IJECC, 12(11): 3134-3145, 2022; Article no.IJECC.92465 
 
 

 
3139 

 

  
 

Wrapping with white polythene strip 
 

Covering of scion with poly cap 
 

Fig. R2. Step wise pictorial depiction of the grafting process 
 

3. RESULTS AND DISCUSSION 
 
Results revealed that during the period of 
experimentation the monthly mean minimum and 
maximum temperature varied from 15.19 (March) 
to 25.16°C (August) and 27.22 (March) to 
34.73°C (August), respectively (Table 6). The 
minimum temperature increased from 8.3 to 
27.7°C, while the maximum temperature 
increased from 21.1 to 37.1°C from the 
beginning of March to August, while both 
maximum and minimum started to reduce from 
the beginning of October. The current study’s 
finding is also in accordance with the findings 
obtained by Razzaque [2]. 
 

3.1 Highest Success Rate 
 
It was found that the success of grafting 
percentage was the highest (83.10%) when 

grafting was done in March (T1), followed by 
April (80.49%) and May (76.36%), while the 
success percentage of the grafting reduced 
drastically from 59.92 to 36.19 percent as 
grafting was delayed from June to October. The 
prevailing temperature during March and April 
and other associated weather conditions might 
be favorable for the accumulation of 
carbohydrates that initiated the formation of the 
callus making the graft successful. An increase in 
both maximum and minimum temperatures from 
May onwards might increase the rate of 
evapotranspiration from scions resulting in drying 
as well as non-union of scions with rootstocks. 
The highest success in March was also probably 
due to the availability of dormant scions with 
swollen buds in bulging conditions at that time. 
Thus, the maximum rates of success in March 
and April grafted jackfruit might probably be 
associated with prevailing congenial ambient

 

 
 

 

Graft in the month of March (T1) 
 

Graft in the month of April (T2) 
 

Fig. R3. Comparison of graft in March vs. graft in April 
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temperature along with sufficient rainfall which 
helps maintain suitable relative humidity during 
the experiment. The result confirms the finding of 
Razzaque [2]. 
 

3.2 Number of New Shoots Per Graft 
 
The number of new shoots per graft at 90 days 
after grafting was highest (1.91) in T2 (April) 
which might be due to the prevailing thermal 
environment with a good quantum of rainfall 
(>100 mm) and with a good amount of bright 
sun-shine hour. However, as grafting was 
delayed from April, several new shoots per graft 
at 90 days after grafting reduced gradually and 
became minimum (1.08) in T7 (September). Fig. 
R4. Though temperatures increased from April 
onward, prevailing low bright sun-shine hours 
and higher relative humidity due to the 
occurrence of higher rainfall resulted in a 
reduction of development of new shoots on 
scions. There were minimum favorable climatic 
conditions during September while March was 
most favorable for bud sprouting. The 
temperature that causes high cell activity is 
necessary for better graft union. The wedge 
grafting dwas onea the time when fathe vorable 
temperature could be expected and when the 
plant tissues, especially the cambium was in a 
naturally active state and the same reason might 
have resulted in higher bud sprouting in the 

present investigation. This could also be 
attributed to the vigorous growth of stock which 
increased the growth and leads to a maximum 
accumulation of stored metabolites at the time of 
grafting. These findings are in agreement with 
the findings of Ram and Akhilesh [3], Bharad et 
al. [4] and Selvi et al. [5] also reported earlier that 
grafting in March-April showed better results with 
bud-sprouting [6-15]. 
 
3.3 Longest Length of Scion 
 
The experiment revealed that the length (at 90 
days after grafting) of the scion was the longest 
(13.25 cm) when grafting was done during the 
march (T1) fig R5,  which reduced successively as 
the grafting time was delayed and became 
minimum (11.53 cm) in case September (T7) 
grafted plants. Similarly, the time required for bud 
sprouting in scions varied significantly with the 
time of grafting. The sprouting was the fastest 
(19.33 days) in grafts that were done in March 
(T1), while the longer period (24.55 days) was 
required to bud sprouting in the case of 
September grafted plants (T7). The reason 
behind the early sprouting of graft during the 
early months is attributed to the suitable weather 
condition in terms of lower temperature, a good 
amount of rainfall, and higher bright sun-shine 
hours prevailing during the early months of 
grafting [16-19]. 

 
 

 
 

 
New shoots per graft in T2 (April) 

 
New shoots per graft in T7 (September) 

 

Fig. R4. Pictorial comparision of new shoots per graft in April vs September 
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Table 1. weather conditions and effect of time of grafting on the success of stock scion union, bud sprouting, number of buds, and scion length in 
Jackfruit during 2019 

 

Treatments Monthly mean 
Maximum Temp 

(
0
C) 

Monthly mean 
Minimum 
Temp 

(
0
C) 

Total Rainfall 

(mm) 

Days required 
for bud 
sprouting after 
grafting 

Number of 
buds sprouting 
at 90 DAG 

Scion length 
(cm) at 90 days 
after bud 
sprouting 

% of  Success 
at 90 DAG 

T1 27.22 15.19 100.0 19.33 3.04 13.25 83.10 

T2 28.74 18.82 204.8 19.50 2.81 12.99 80.49 

T3 28.13 20.44 453.6 20.23 2.69 12.78 76.63 

T4 32.26 24.08 183.6 20.90 2.54 12.15 59.92 

T5 31.80 24.08 317.9 21.33 2.38 11.92 51.19 

T6 34.73 25.16 166.4 22.60 2.18 11.63 43.26 

T7: 31.69 23.41 81.8 24.55 2.02 11.53 36.19 

CD  

(P=0.05) 

--- --- --- 2.85 0.44 0.44 3.11 

DAG: Days after grafting 
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Longest Scion length (T1) March 
 

Fig. R5. Pictorial depiction of longest scion length in March 
 

 
 
Fig. 6. Graphical representation of days required for grafting, number of buds at 90 DAG, Scion 

length at 90 DAG, graft success at 90 DAG 
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Fig. 7. Days required for bud sprouting after grafting 
 

 
 

Fig. 8. No. of bud sprouting at 90 DAG 
 

 
 

Fig. 9. Scion length at 90 DAG after bud sprouting 
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Fig. 10. % of success at 90 DAG 
 

 
 

Fig. 11.  Maximun and minimum temperature and maximum and minimum R.H in Biswanath 
Chariali 

 
4. CONCLUSIONS 
 
From the above discussion, it can be concluded 
the period from March to June could be 
considered as the suitable time for producing 
jackfruit grafts by wedge grafting method in 
Assam. However, March and April are the best 
months for grafting jackfruit, as weather 
conditions in terms of temperatures with daily 
maximum (21.1-35.6°C) and minimum 
temperature (8.3 to 23.0°C), rainfall more than 
100 mm, comparatively higher bright sun-shine 
hours are congenial from the success of grafting 
in terms of success percentage of stock and 
scion union, the time required for spouting, 
several buds developed and length of the scion 
on 90 days after grafting. While the temperature 

gradually rose from June onwards up to 
September and there was also quite a reduction 
in the amount of rainfall, the moisture content in 
the leaves of the scions dried up because of 
evapotranspiration and decreased the 
percentage of graft success. Grafting done in 
March required the shortest period for bud 
sprouting and the period gradually longer till 
September. In the present study, graft success, 
survival percentage of grafts and growth of 
scions after grafting were observed to be better 
in the grafts produced from March to June. 
 

COMPETING INTERESTS 
 
Authors have declared that no competing 
interests exist. 



 
 
 
 

Baruah et al.; IJECC, 12(11): 3134-3145, 2022; Article no.IJECC.92465 
 
 

 
3145 

 

REFERENCES 
 

1. Nazeem PA, Gopikumar K, Kumaran K. 
Vegetative propagation in jack (Artocarpus 
heterophyllus Lam.). Agric Res J Kerala. 
1984;22(2):149-54. 

2. Razzaque. Effect of stock-leaf retention 
and time of operation on the success and 
survivability of cleft grafting in mango. 
Mymensingh: Bangladesh Agricultural 
University; 2005. 

3. Ram RB, Akhilesh K. Effect of 
environments and scion-stick on the 
performance of softwood grafting in Aonla 
(Emblica officinalis Gaertn.) during off 
season. Bioved. 2005;16:51-6. 

4. Bharad SG, Rajput L, Gonge VS, Dalal 
SR. Studies on time and method of 
vegetative propagation in jamun. 
Proceedings of the international 
symposium on production, utilization and 
export of underutilized fruits with 
commercial potential. 2009;96-9. 

5. Selvi R, Kumar N, Selvarajan M, Anbu S. 
Effect of environment on grafting success 
in jackfruit. Indian J Hortic. 2008;65(3): 
341-3. 

6. Pandey V, Singh JN. Effect of 
meteorological factors and their 
relationship of quality parameters in stone 
grafting of mango. Orissa J Hortic. 
2001;29(2):58-60. 

7. Patel BM, Amin RS. Investigation into the 
best period for softwood grafting of 
mangoes in situ. S Indian Hortic. 
1981;29:90-3. 

8. Swamy GSK. Standardization of vegetative 
propagation techniques in jack fruit 
(Artocarpus heterophyllus Lam.). Ph.D. 
Agriculturists [thesis] submitted to 
University of Agricultural Sciences. 
Bangalore; 1993. 

9. Das SC. Standardization of softwood 
grafting of jackfruit under Tripura 
conditions. Asian J Hortic. 2013;8(2):         
409-13. 

10. Priyanka HL, Vinay GM, Hipparagikulapati, 
Deepak G, Mamatha N. Effect of 

rootstocks age on softwood grafting in 
jackfruit (Artocarpus heterophyllus Lam.). 
Int J Agric Sci. 2017;9(12):4043-4. 

11. Gangamma A. Softwood grafting and in 
VitroPropagation studies in jackfruit 
(Artocarpus heterophyllus Lam.). M.Sc. 
(ag.) [thesis] UAS. Dharwad, India;               
2005. 

12. Abd El-Zaher MH. Studies on micro 
propagation of jackfruit 1- behaviour of the 
jackfruit plants through the 
micropropagation stages. World J Agric 
Sci. 2008;4(2):263-79. 

13. G. Aralikatti, A.N. Mokashi, R.V. Hegde, 
R.V. Patil, S.G. Angadi. Softwood grafting 
in jackfruit. Acta Hortic. 
2011;890(890):101-6. 

14. Sumaganga MG, Gloria RP, De Guzman 
RA. The influence of varied rootstock/ 
scion strains on the performance of grafted 
jackfruit. Paper presented at the second 
DA-BAR National res symposium; 1990. 

15. Bhat MY, Banday FA, Wani IA, Dar MA, 
Lone AA. Effect of season on wedge 
grafting in guava. Indian J Agric Sci. 
2014;84(2). 

16. Baskaran A, Saraswathy S, Parthiban S. 
Standardization of propagation method of 
jackfruit (Artocarpus heterophyllus). The 
Asian J Hortic. 2008;3(2):361-3. 

17. Mannan MA, Nasrin H, Islam MM. Effect of 
season and growth regulators on in vitro 
propagation of jackfruit (Artocarpus 
heterophyllus L.). Khulna Univ Stud. 
2006;7(2):83-7. 

18. Chana A, Shyamalamma S, Hiremath S, 
Nachegowda V, Kumar JSA, Rajesh AM. 
Influence of age of root stock on budding 
success and growth of patch budded 
jackfruit (Artocarpus heterophyllus Lam.) 
Plants. Int J Curr Microbiol Appl Sci. 
2018;7(7):3826-31.  

19. Naik KE, Ranjith Kumar CS. Effect of 
Different Age of Rootstock on Grafting of 
Jackfruit (Artocarpus heterophyllus L.) var. 
Palur-1. Int J Curr Microbiol Appl Sci. 
2018;7(8):3994-8. 

 

© 2022 Baruah et al.; This is an Open Access article distributed under the terms of the Creative Commons Attribution License 
(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium, 
provided the original work is properly cited.  
 
 
 

 
Peer-review history: 

The peer review history for this paper can be accessed here: 
https://www.sdiarticle5.com/review-history/92465 

http://creativecommons.org/licenses/by/2.0

