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Abstract

Jamun (Syzygium cuminii) is an underexploited fruit crop gifted with abundant nutritional and medicinal values.
In spite of its greater economic value, farmers are reluctant to establish jamun orchards as flowering is the major
constraint. The prebearing age of jamun is fairly long even in grafts. It takes about 6 to 7 years for
commencement of flowering and many times this period is extended up to 10 years. An experiment was
therefore undertaken under two distinct locations having different weather conditions to study the efficiency of
girdling for induction of flowering in jamun under Maharashtra conditions. The experiment was conducted in
Randomized Block Design with five treatments viz. T;- Deep cut on secondary branches, T, — Deep cut on
tertiary branches, T;- Removal of 3 mm bark on secondary branches, T4- Removal of 3 mm bark on tertiary
branches and Ts- Control (No girdling). Results indicated that girdling was beneficial in jamun for induction of
flowering, greater flowering intensity, more number of flowers and fruits per branchlet, reduced period from
flowering to harvesting and higher yield as compared to control plants. Tertiary branches were found to be more
appropriate location for girdling than secondary branches. Girdling with deep cut without removal of bark was
more beneficial than the removal of bark. T, was the best treatment of girdling in jamun.
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1. Introduction

Jamun (Syzygium cuminii) is an underexploited fruit crop possessing abundant nutritional and medicinal values.
It is indigenous to India and also known as Indian black cherry or black plum (Bajpai & Chatuevedi, 1985). It is
hardy crop and cultivated in most of the parts of India from Uttar Pradesh to Tamilnadu. In Konkan region of
Mabharashtra, jamun is traditionally cultivated. However, its cultivation is not in organized form. The flowers in
jamun are generally born in axils of one season old branch let. The floral buds assume a club shaped appearance.
The flowering starts in first week of March and continues up to the end of April (Bajpai & Chatuevedi, 1985).
After fruit set it takes about 60 days for harvesting and mostly the fruits become ready for harvest at the end of
the summer. Traditionally, jamun fruits, leaves, seeds and bark are used in ayurvedic medicine. The bark contains
tannins and carbohydrates, accounting for its long term use as astringent to combat ailment like dysentery. A
glycoside in the seed jamboline is considered to have antibiotic properties. The seeds also have anti-flammatory
effects in rats and antioxidant properties in diabetic rat. Inspite of its greater economic value farmers are
reluctant to establish jamun orchards as flowering is the major constraint. After planting of graft, it takes about 6
to 7 years for commencement of flowering. Many times this period is extended up to 10 years. Furthermore,
flowering is sparse as a result fruit set and yield remains low. As per the preliminary experiment conducted to
induce flowering in jamun by various treatments Viz. KNOs, paclobutrazol and ringing only later could induce
flowering (Haldankar, Mukadam, & Kadam, 2012). An experiment was therefore undertaken to study the
efficiency of girdling in jamun under Maharashtra conditions.

2. Material and Methods

The experiment was conducted at two different locations with five treatments viz. T;- Deep cut on secondary
branches, T, - Deep cut on tertiary branches, Ts;- Removal of bark of 3mm width on secondary branches T4-
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Removal of bark of 3 mm width on tertiary branches and Ts- Control (No girdling). These five treatments were
replicated four times with two plants per treatment per replication in Randomized Block Design during 2012-13.
The details of two different geological locations are as follows.

Location A was at Pachora Dist. Jalgaon (M.S.), India, situated at 20° 40’ 0” N latitudes and 75° 21’ 0” E
longitudes. The soil was medium black with hot and dry climate. Uniformly grown, 5 years old grafted plants of
Jamun Var.Konkan Bahadoli were selected for experiment. The average height as well as spread of selected
plants was 2.7 m. Average circumference and breadth of secondary branches was 12.5 cm and 3.83 cm
respectively, whereas average circumference and breadth of tertiary branches was 10.5 cm and 3.06 cm
respectively.

Location B was at Konkangaon Dist. Nashik (MS) India, situated at 20° 12 0” N latitude and 73° 49°59” E
longitudes. The soil was medium black with hot and dry climate. Uniformly grown, 7 years old grafted plants of
Jamun Var.Konkan Bahadoli were selected for experiment. The average height and spread of selected plants was
3.65m and 3.50m respectively. Average circumference and breadth of secondary branches was 13.8 cm and 4.35
cm respectively, whereas average circumference and breadth of tertiary branches was 11.9 ¢cm and 4.05 cm
respectively.

The girdling as per the treatment details was done on 50 per cent branches of treated plants in first fortnight of
October. Girdling was done by giving deep cut through the bark with knife without removal of bark in treatment
T,and T, where as for treatments T;and T,3 mm bark was completely removed. The observations viz. days for
induction of flowering, flowering induced, inflorescence per square meter, number of flowers per twig, number
of fruits per twig, days required for harvest, yield (kg/plant and t/ha) were recorded.

3. Statistical Analysis

The statistical analysis was performed as per the ANOVA suggested by Panse and Sukhatme (1997). The “P”
value of data was estimated by students paired‘t’ test. Standard Deviation was calculated as per the procedure
advocated by Rangaswami (1995).

4. Results and Discussion

Tablel. Effect of girdling on plants flowered (%) and number of days required for flowering

Location A Location B

Treatments Flowering No. of days required for Flowering No. of days required for
induced flowering after girdling induced flowering after girdling
(%0) (%)

T, (Deep cut on secondary 50 79.0° 63 79.7°¢

branches) (79.0+3.46) (79.742.75)

T, (Deep cut on tertiary 100 75.25¢ 75 75.0¢

branches) (75.25+2.50) (75.0+2.16)

T; (Removal of 3mm bark on 50 85.5° 50 85.0°

secondary branches) (85.5+3.87) (85.0+1.82)

T4 (Removal of 3mm bark on 50 86.75° 63 86.7°

tertiary branches) (79.0+3.30) (86.7+3.40)

Ts (control) 50 97.0a 25 98.0"

(97.0+3.41) (98.0+2.16)

S.E+ - 0.93 - 0.88

CD @5% - 2.74 - 2.85

% P value - 0.00000192 - 0.000024

The girdling treatments influenced the flowering and days required for flowering after girdling in Jamun (Table
1). At both locations, T, contributed for flowering in maximum plants (100% and 75%). T, and T4 contributed
for 50 per cent flowering at location A and 63 per cent flowering at location B. It was followed by T; where 50
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percent plants flowered at both locations. Only 25 per cent plants in Ts (Control) could produce flowers at
location B and 50 per cent at location A. After the exposure of treatments, earliest flowering was recorded in T,
at location A (75.25 days) and location B (75.00 days). It was followed by T, where plants flowered after 79 days
at location A and 79.7 days at location B. It took 85.5 days and 85.0 days for flowering respectively at location A
and B in T;. It was followed by T,4. In control, the flowering started after 97 days at Location A and 98 days at
Location B after commencement of experiment. Girdling stop the besipetal movement of assimilates through
phloem which results in accumulation of carbohydrates and plant hormones above the girdle (Roper & Williams,
1989; Schaper & Chacko, 1993; Amar Singh, 2003; Urban & Alphonsout, 2006). Transitory block of phloem
flux apparently increases sugar availability in the aerial parts of tree which induced flowering in citrus
(Wallerstein, Goren, & Ben-Tal, 1978; Yamanishi, 1995). The results indicated that girdling improved flowering
in Jamun with reduced number of days required for flowering in treated plants as compared to control. Tertiary
branches were found to be better for girdling than secondary branches. Girdling with deep cut without removal
of bark was more beneficial than the removal of bark.

Table 2. Effect of girdling on flowering intensity (%), flowers per twig and days required from flowering to

harvesting

Location A Location B
Treatments  Inflorescence  Flowers  per Days required - ypfiorescence  Flowers per Days required
2 o twi flowering to 2 o twi - flowering to
Per m” (%) & harvesting Per m” (%) & harvesting
T, (Deep cut 55.0° 29.0° 123.0° 47.5° 33° 125.0%
onsecondary (55041290)  (29.0+6.92) (123.0+11.22)  (47.5420.61)  (33+11.48)  (125.0+12.90
branches) )
T, (Deep cut  67.5 40.5° 120.5° 55.0° 43 120.0®
on  tertiary (67519 .57) (40.5+12.47)  (120.546.13) (55.0+12.90)  (43+8.24) (120.0+5.71)
branches)
T; (Removal 52.5° 21.0° 128.0° 30.0° 14° 128.25°
of Smmbark (55 5.957)  (21.045.03)  (128.046.97)  (30.048.16)  (14+6.92)  (128.25+6.94
on secondary )
branches)
Ts (Removal 45.0° 28.0° 130.5° 37.5% 33° 131.0°
of 3mm bark 45 (45 77) (28.0+4.61) (130.5+9.81) (37.5+17.07)  (6.5+1.91)  (131.0+9.48)
on tertiary
branches)
Ts(control)  45.0° 18.0° 140.0° 17.50° 12¢ 137.5°
(45.0+12.9) (18.04+2.30) (123.0+11.54)  (17.50+5.0) (12.045.65)  (137.5+9.57)
S.E+ 3.69 2.20 3.41 5.32 3.3 3.46
CD @5% 10.78 6.44 9.97 15.7 9.8 10.10
% P value 0.0013 0.0000021 0.0047 0.0014 0.000018 0.0199

Inflorescence and number of flowers per twig was improved by girdling (Table 2). The maximum inflorescence
and number of flowers per twig were recorded in T, at both locations (i.e. Location A and B). It was followed by
T,. The flowers per twig produced in T, were greater than T; at both locations. Importantly, minimum magnitude
for inflorescence and number of flowers per twig was found in Ts at both locations. The duration from flowering
to harvesting was reduced by girdling as compared to Control (Ts). This period was shortest in T, followed by T,
T; and T, at both locations. The substantial increase in flowering by girdling was also reported in mango
(Gaskins, 1963) and apple (Samad, 1998). In apple, girdling was found to increase inflorescence development
(Arakawa, Kanno, Kanetsuka, & Shiozaki, 1997). The fruit growth was enhanced by girdling in Syzygium
samarangense (Khandakar, Abm, Normaniza, & Amru, 2011).
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Table 3.Effect of girdling on fruits per twig, yield (kg/plant) and yield (t/ha)

Location A Location B
Treatments its Yield i Yield
No. of fruits Yield(t/ha) No. of fruits per Yield (t/ha)
per twig (Kg/plant) twig (Kg/plant)
T, (Deep cut on 5.5 28° 13.82° 6.0° 32.0° 15.78°
secondary (5.5+1.91) (28+4.61) (13.82+2.28) (6.0+1.63) (32.049.79)  (15.78+4.82)
branches)
T,(Deep cut on 6.0° 37° 18.25a 6.5 39.0° 19.22°
tertiary (6.0+1.63) (37.047.57)  (18.25+3.74) (6.5+1.0) (39.0+6.83)  (19.22+3.38)
branches)
Ty(Removal of 3.5° 24° 11.85° 4.5° 27.0° 13.32°
3mm bark on (354 () (24+6.53) (11.8543.22) (4.5+1.0) (27.043.82)  (13.32+1.89)
secondary
branches)
T4(Removal of 4.5 26 12.82° 5.0" 28.0° 13.82°
3mm  bark on (4 5. o) (26+4.0) (12.8241.98)  (5.0+1.15) (28.0+4.61)  (13.82+2.28)
tertiary
branches)
Ts (control) 3.0° 22.5° 1.11° 3.5 26.0° 12.83°
(3.0+1.15) (22.5+1.91)  (11.1140.94) (3.5+1.0) (26.0+4.0) (12.83+1.97)
S.E+ 0.40 2.03 1.00 0.44 2.30 1.13
CD @5% 1.17 5.94 2.93 1.30 6.79 3.35
% P value 0.000066 0.00034 0.00036 0.0017 0.0083 0.0088

Girdling improved number of fruits per twig and yield in jamun at both locations (Table 3). T, was the best
treatment which contributed for maximum number of fruits per twig and yield (kg/plant and t/ha). It was
followed by Ty, T4 and T3. The minimum number of fruits per twig as well as yield was recorded in Ts. This can
be attributed to more number of flowers due to girdling contributing more fruits and yield in treated plants.
Girdling was found to increase fruit set and yield in wax apple (Minh & Chung, 2012), apple (Samad, 1998),
Litchi (Li & Xiao, 2001) and peach (Allen, George, Nissen, & Rasmussen, 1993).

Thus, the present investigation revealed the benefits of girdling in jamun for induction of flowering, greater
number of inflorescence, more number of fruits per twig and higher yield than control plants under two agro
climatic conditions. Tertiary branches were found to be more appropriate location for girdling than secondary
branches. Girdling with deep cut without removal of bark was more beneficial than the removal of bark which
indicates its efficiency to accumulate sufficient carbohydrates for flower induction. The faster healing thereafter
resulted into higher fruit set and yield.

5. Conclusion

It was concluded that the girdling in jamun by giving deep cut on 50 percent tertiary branches in the month of
October contributed to induce flowering with more inflorescence, more number of flowers and fruits per twig
and higher yield.
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