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Grafting of vegetable seedlings is a unique horticultural technology practiced to
improve plant production, reduce disease susceptibility and increase plant vigour.
This technology was introduced to Europe and other countries in the late 20th
century along with improved grafting methods suitable for commercial production
of grafted vegetable seedlings. Grafting onto specific rootstocks generally
provides resistance to soil borne diseases and nematodes and increases yield. With
the aim of determining whether grafting could improve to manage soil-borne
diseases of king chilli (Capsicum chinense), a polyhouse experiment was carried
out to determine growth, yield and fruit quality of king chilli grafted on two
locally available disease free rootstocks viz., Mem Jolokia (Capsicum frutescens)
and Moni Jolokia (Capsicum frutescens).

Introduction

The northeast region of India, is considered as
"hot spot’’ of biodiversity, having hot and
high-humidity ~ conditions  with  unique
ecological environment, has given rise to the
world’s hottest chilly (king Chilli), "Bhut
jolokia" or "Bih jolokia®, which is at least two
times hotter in terms of Scoville heat units
(SHU). The Assamese word “bhut” refers to
the typical large pod size of the plant, while
the term “bih” means “poison” indicating the
high hotness in the fruits of the plant. It is

extensively grown in North Eastern region of
India, predominantly in the states of Assam,
Nagaland, Manipur and Mizoram since
ancient time. The main pungency principle of
Bhut jolokia is capsaicin (8-methyl-N-
vanillyl-6-nonenamide) and its analogs
collectively ~ known as  capsaicinoids
synthesized in the epidermal cells of placenta
of the fruit, and possesses anti-inflammatory
and antioxidant activities. Bhut jolokia is a
self-pollinated plant, however, considerable
cross pollination (up to 10%) may occur when
insect population is high. It behaves as a
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semi-perennial herb if grown under optimal
condition.

Grafting is now a days becoming an important
tool to manage soil-borne disease and
improve crop to different stresses such as
drought, flooding, salinity and extreme
temperature stresses. However, in order to
make a successful change in plant root system
through grafting, it is important to select an
ideal and compatible rootstock. In present
study two locally available disease free root
stock viz., Mem Jolokia and Moni Jolokia
were taken.

The experiment was carried out with the
following objectives:

To assess the comparative performance of
different indigenous solonaceous species
as rootstock for Grafting

To study the rootstock-scion compatibility
involving  indigenous  solonaceous
species as rootstock in King Chilli as
scion

To evaluate the growth and vyield of grafted
King Chilli under protected condition

To study the incidence of bacterial wilt in
Grafted plant

Materials and Methods

In the present studies, the indigenous chilli
varieties viz., Mem Jolokia and Moni Jolokia
were taken as a rootstock for grafting on king
chilli. Wedge grafting was done in the
experiment. Seeds of two different rootstocks
of chilli were sown 15 days before the sowing
of the scion during September, that was to
ensure similar stem diameters at the time of
grafting. Seeds were sown in a coco peat and
vermicompost substrate in 96 holes trays
inside a polyhouse in Horticultural Research
Station, Kahikuchi, Assam Agricultural
University. Grafting was done after 60 days
of sowing of seeds of the rootstock and 45

days of sowing of seeds of the scion. The
grafted plants were kept under a transparent
plastic cover at 28°C and around 90% relative
humidity. The grafted seedlings were
established almost one month after grafting.
Then the seedlings were transplanted into the
main field (Protected house) with a spacing
between plants was 50 cm and that between
rows was 60 cm. Regular cultural practices
such as irrigation, weeding, fertilizer and
pesticide application were followed. The
productivity of the grafted chilli plants as
measured by compatibility, height, the
number of branches, fruit yield, fruit length,
fruit width at shoulder, individual fruit weight
and seeds per fruits at 1,2,3,4,5,6 months of
post grafting was recorded. Fruits of Chilli
were picked and weighed at intervals
throughout the growing season and total yield
(g plant?) was determined at the end of
experiment.

Data analysis: Statistical analysis was
performed using ‘SPSS 11.0 Windows’ and
the differences between the means were
compared using the criterion of the Duncan’s
multiple range test and LSD (P=0.05)

Results and Discussion

The success percentage of grafting King chilli
scion on Mem and Moni Jolokia rootstocks in
this investigation was 80% and 75%
respectively (Table 1). Days taken for graft
union for both the rootstocks were at per i.e.
7-8days. Plant height was significantly
affected by grafting than the control one. The
two chilli grafts had variable heights during
the cropping period after grafting (Table 2).
This result agrees with the results of Lee
(1994) and loannou et al., (2002) who found
that grafted plants were taller and more
vigorous than self-rooted ones and had a
larger central stem diameter. The two grafts
were not much differences in order to primary
and secondary branch per plant. It is obvious
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that no. of fruits per plant was increased after
four months of grafting. Significant
differences were found in no. of fruits per
plant. There were significant difference
among treatments as of fresh weight of yield
of all chilli grafts compared with both the

rootstocks and control as shown in Table 2.
The incidence of bacterial wilt which is the
major impediment in growing king chilli was
recorded only 6.6% in Mem Jolokia as
compared to Moni Jolokia (Table 1; Fig.1 and
2).

Table.1 Success of Bhut jolokia grafting on Mem jolokia and Moni jolokia rootstock

Root stock No. of No. of success
grafting graft union
Mem jolokia 60° 48"
Moni Jolokia 60° 45°
Mean 60° 46.5°

Success (%) Days taken for Bacterial wilt

graft union incidence (%)
80° 7-8¢ 6.66°
75° 7-8° 13.33°
77.5° 7-8¢ 9.99%

Means within columns separated using Duncan’s multiple range test, p = 0.05

Table.2 Growth and yield attributing characters and total of MeB (Mem jolokia + Bhutjolokia),

MiB(Moni jolokia + Bhut jolokia) graft combination and B (non grafted)

Date of Plant height (cm)

No. of primary

No. of Secondary

No. of fruits/plant

Yield /plant (g)

observation branches/plant
MeB MiB B
3.66 3.33 3.2

4.33 4.00 4.0

MeB
41.93
59.00

MiB B
36.25 30.8
45.00 40.1

At planting
One month
after
planting
Two month
after
planting
Three
month
after
planting
Four
month
after
planting
Five
month
after
planting
Sixth
month
after
planting
Total

74.33 67.00. | 55.0 6.00 5.20 5.1

102.33  94.33 72,5 6.33 5.66 5.56

123.33 | 102.33 | 92.6 7.00 6.40 6.4

138.00 123.00 110 7.80 7.20 7.15

141.60 = 132.20 @ 125 8.00 7.80 7.9

680.52% 533.11° 495.2° 43.12* 39.59° 39.31°

branches/plant
MeB MiB B
3.00 2.40 2.4
6.66 6.33 6.2

MeB MiB B
Nil Nil | Nil
Nil Nil  Nil

MiB
Nil
Nil

MeB
Nil
Nil

10.00 | 9.20 9.1 13 8 5 75.00 | 65.00

12.00 1140 115 23 18 15 130.00 90.00

13.67 | 12.33 | 124 | 52 41 36 275.00 = 220.00

14,20 13.00 13.0 70 56 50 395.00 292.00

1420 | 13.33 | 132 | 35 30 30 190.00 = 172.00

59.53% 67.99° 67.8° 193* 153" 136° 1065  839°

Means followed by the same letter are statistically not significant (Duncan’s multiple range test, P=0.05)
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Table.3 Fruit characters of MeB (Mem jolokia + Bhutjolokia), MiB (Moni jolokia + Bhut
jolokia) graft combination and B (non grafted)

Observations MeB MiB B

Fruit length (cm) 6.50° 6.78° 6.35°%

Fruit width at shoulder (cm) 2.85° | 2.64° 2.54°

Individual fruit weight (g) 5.18°% 5.10° 5.00°%

Seeds per fruits 25° 247 21°
Means followed by the same letter are statistically not significant (Duncan’s multiple range test,
P=0.05)

Fig.1

Capsicum frutescens (Mem jolokia) Capsicum frutescens (Moni jalokia)

Fig.2 Steps of grafting
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Regarding fruit characters (Table 3) there
were no significant difference between 3
treatments in fruit length, fruit width at
shoulder, individual fruit weight and seeds per
fruit. However fruit characters in both the
graft combinations slightly higher than
control.

In conclusion from the growth and vyield
parameters assessed during the study Feb-Mar
and Sep-Oct is the ideal time for grafting of
King chilli. The chilli rootstock Mem Jolokia
was found most suitable rootstock which was
much more compatible compared to Moni
Jolokia. These varieties can be used for
commercial cultivation to combat bacterial
wilt. However further trial is required in open
condition.
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