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Abstract

A survey was conducted in West Garo Hills district of Meghalaya, during 2016-18 to study the diversity of jackfruit (4rtocarpus
heterophyllus Lam.) and record the morphological characters. Data were collected and recorded following the descriptors
proposed by IPGRI (International Plant Genetic Resources Institute), Rome, Italy. In the present study, considerable variations
were observed in growth habit, leaf characters, inflorescence characters, fruiting behavior and yield attributing characters.
Out of the 50 trees surveyed, observations of 10 trees exhibiting significant variations are presented in this paper. GPS
coordinates of all trees were recorded to relocate the tree for future reference. Tree height, trunk height and trunk circumference
varied significantly ranging between 9.12 t018.26 m, 0.85 to 3.26 m and 90.12 to 320 cm respectively. Crown size showed huge
variation ranging between 4.86-15.64 m (North-South direction) and 5.21-16.33 m (East-West direction). Leaf characters also
exhibited significant variation. Emergence of male and female inflorescence started from December and extended till February.
Secondary flowering was not common except in one tree (WGHJ-6). Average fruit weight varied significantly ranging
between 1.86 to 14.38 kg while number of fruits per tree varied from 20 to 120. Three trees viz. WGHJ-4, WGHIJ-8 and WGHJ-
10 recorded highest number of fruits per tree. Average yield per tree ranged between 148 to 1177.2 kg per tree, of which three
trees yielded above 1000 kg per tree. These germplasm may be considered for future breeding and crop improvement
programmes.
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Introduction

The jackfruit tree (Artocarpus heterophyllus Lam.)
belonging to the family Moraceae is considered to be
indigenous to the rainforests of the Western Ghats of
India. Jackfruit is extensively grown in the West Garo
Hills of Meghalaya. It is a popular fruit among the
Garotribe and is commonly known as ‘Tebrong’. Inspite
of its multifaceted uses as food and medicine, jackfruit is
still an under-exploited fruit crop in this region. Jackfruit
is being propagated in the Garo Hills mostly through
seeds. As a result, considerable variations are observed
in trees and leaf characters, growth habit, fruit bearing,
productivity and fruit quality. Such variations provide
suitable platform for further crop improvement.
Characterization studies on jackfruit are still in its infancy
in the West Garo Hills of Meghalaya inspite of the fact
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that jackfruit is being grown extensively. Hence a survey
was conducted to study the tree, leaf and inflorescence
characters, fruit bearing and yield attributing characters
of jackfruit trees grown in West Garo Hills of Meghalaya
to identify trees with desirable genetic characters.

Materials and Methods

The present study was carried out in the West Garo
Hills district of Meghalaya during 2016-2018. Fifty trees
were randomly selected for preliminary observation. Out
of 50 trees observed, 10 trees exhibiting distinct variation
were selected for detailed characterization. GPS
coordinates of every plants were recorded to relocate
the tree for any future reference. Tree growth, leaf and
inflorescence character, fruiting behavior and yield
attributing characters were observed and recorded as
per the descriptors of IPGRI (International Plant Genetic
Resources Institute), Rome, Italy (2000). GPS coordinates
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of every plants were recorded using Garmin 76CSx to
relocate the trees for any future reference. Statistical
tools such as mean, standard deviation, standard error
mean and coefficient of variations were used to analyze
the data statistically and to determine the variation among
the different types of trees.

Results and Discussion

The tree height varied between 9.21 to 18.26 m, trunk
height ranged between 0.85 to 3.26 m and trunk
circumference between 90.12 to 320 cm Table 1. The
crown diameter in East-West direction varied between
5.21 to 16.33 m and in North-South direction it varied
between 4.86 to 15.64 m. The highest tree height (18.26
m), trunk circumference (320 cm), crown diameter in
East-West direction (16.33m) and North-South direction
were recorded in WGHJ-4. Maximum trunk height of
3.26 m was recorded in WGHJ-3.

Canopy of the tree showed varying shapes like broadly
pyramidal, oblong, spherical, semi circular and irregular.
Trunk surface ranged from smooth to rough and very
rough. Spreading type of growth habit was observed in
WGHIJ-2, WGHJ-4, WGHIJ-8 and remaining types
showed erect growth habit. WGHIJ-6 and WGHJ-8
exhibited verticillate branching pattern. WGHIJ-5, WGHIJ-
7 and WGHJ-10 showed irregular branching pattern and
the remaining types showed opposite branching pattern
Table 1.

Among the leaf characters studied, the leaf length
varied between 5.8 to 17.4 cm, leaf width ranged from
3.6 t0 9.9 cm and petiole length varied from 12 to 30 mm.
Longest leaf blade was recorded in WGHJ-6, widest leaf
blade in WGHJ-10 and the longest petiole was noted in
WGH]J-5 Table 3. Varied leaf shapes like obovate, elliptic,
narrowly elliptic and broadly elliptic were observed with
acute and acuminate leaf apex; rounded and cuneate leaf
base and an entire leaf margin, varying from green to
dark green colour, with varying intensity of leaf and midrib
pubescence Table 2.

Appearance of 75% of male inflorescence was
observed during the month of January to February in most
of the trees, while in three trees (WGHJ-5, WGHJ-7 and
WGHJ-10) it appeared in February. Appearance of first
female inflorescence was recorded in December to
January and 75% of female inflorescence appeared during
the month of January to February. The colour of all
inflorescence was light green and aroma of female flower
was mild. Secondary flowering was observed only in
WGHIJ-6. Female inflorescences were observed on trunk,
primary branches and secondary branches while male
inflorescences were observed in all position Table 3.
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The fruiting season started from May to June and
ended during July- August. All the trees under study
showed regular bearing habit. WGHJ-1, WGHJ-3,
WGHIJ-5 and WGHIJ-9 bore fruits on main trunk and
primary branches while others showed bearing even on
secondary branches. All fruits bore in clusters.

Highest number of fruits per plant (120 nos.) was
noted in WGHJ-4, WGHJ-8 and WGHJ-10 Table 4. The
highest average fruit weight of 14.38 kg was recorded in
WGHJ-1, followed by 13.51kg and 9.81 kg in WGHIJ-2
and WGHJ-8 respectively. Productivity per hectare was
calculated considering the average plant diversity of 100
trees/ha. The highest yield per tree was recorded in
WGHIJ-8 (1177.2 kg) followed by WGHIJ-2 (1080.8 kg)
and WGHJ-4 (717.6 kg). The highest productivity was
recorded in WGHIJ-8 with 1,17,720 kg/ha followed by
WGHIJ-2 with 1,08,080 kg/ha and WGHJ-4 with 71,760
kg/ha Table 4.

Similar observations have been recorded by Mitra
and Mani (2000), Mitra and Maity (2002) and
Muthulakshmi (2003), Sharma et al., (2009), Chadda
(2009), Phaomei and Pereira (2016a), Phaomei and
Pereira (2016b), Phaomei, et al., (2017) and Phaomei, et
al., (2018) with respect to tree, leaf, fruit characters and
yield per tree in other parts of the country.

Of the 10 types of jackfruit trees observed, highest
yield per tree and productivity per hectare were noticed
in WGHJ-8, followed by WGHJ-2 and WGHIJ-4. Highest
number of fruits per plant was noted in WGHJ-4, WGHIJ-
8 and WGHIJ-10. The highest average fruit weight was
recorded in WGHIJ-1, followed by WGHJ-2 and WGHIJ-
8. These germplasm may be considered for future
breeding and crop improvement programmes.

Conclusion

All the jackfruit trees under the present study
exhibited significant variations in growth habit, leaves,
inflorescence and fruiting behaviour. Average fruit weight
ranging between 1.86 to 14.38 kg while number of fruits
per tree varied from 20 to 120. Highest number of fruits
per tree was recorded in WGHJ-4, WGHJ-8 and WGHJ-
10. Average yield per tree ranged between 148 to 1177.2
kg per tree, of which three trees yielded above 1000 kg
per tree. These germplasm may be considered for future
breeding and crop improvement programmes.

Acknowledgement

The author would like to thank North Eastern Hill
University, Tura Campus, Department of Rural
Development and Agricultural Production for providing
laboratory facilities and the jackfruit growers of West



2083

Morphological characterization of Jackfruit (Artocarpus heterophyllus Lam.) in West Garo Hills district of Meghalaya

S88°¢E 9£0'6€ SI0LE | SETTY | $8°TC %AD

LITT 8TT1 wW90T | tHT0O | 8€60 TS

4353 788€ SLTS9 | TLLO | L96T AAALS

9z¢ | 9T8I (xeN-tIA))

€C91-1TS | ¥9SI-98F | 0TECI06 | -S80 | -1T6 o3uey

YTy 0l 966 PECILL | 9LST | 8671 UBIN
801010604

SjeIpoWIdU | JenSou] | WP | 3021 | Jendom] |wnIpdy| y3noy 1021 ST 8¥'LST 8ST | 8T | STOT | 661°0€.STN | OT-THOM
ysnoy FCT €1.0608

Suong | aysoddQ | osredg | warg | remSony | USIH | AIA LT6 wW99°S 9TSLI L9T | €091 | OFSE | S8LL9SSIN | 6 (HOM
[epruefq ysnoy £9L' 11,0608

SO | A[ODIA | wnIpd]y [Sutpeardg | Afpeorq | USIH | AIOA STHl S6'€l 9L'8€T | 660 | L9TI | 0£ST | 8LEYSSIN | S-THOM
6L 11,0603

SjerpowIdu | Jen3on] | WP | 2rg | Jemdou | YSIH | yoows 88 81'S 7106 81T | LI | 0TSI | LELOSSIN | L-THOM
y3noy 89€ TT.0608

SO | Ae[ODIA | dsredg | parg | remSony | UySIH | AIOA 6L'S 6€L SLL YT | 1T6 | 0€ST | JI6V0€STN | 9-THOM
F79T1.060d

sjerpowdu] | Jemdony | osiedg | pdarg | semnSowy |wnIpdpy| y3noy 68701 66 w1Tl LTT | TEOL | 91-ST | TISTESIN | S-THOM
Te[nom) L9ST1.060d

ojerpouwnsjuy | soddp | esud@ [Surpeardg| S | YSiH | ySnoy €691 Yo'ST 1743 vET | 9T8I | 0TST | {CT80ESTIN | +~[HOM
0SH 1160604

sperpowdu | dusoddQ | wnipdy | pd2rg | [edueyds| ySiH | yoows 1T 98t wl 97¢ | STOI | TI0L | JOOTESIN | €THOM
0St 1160604

operpouwnsjuy | soddp | ySiy  [Surpeardg| Suo[qO | YSIH | ySnoy €01 Yyl 00T €T | TEIT | SE0E | 986'TESIN | T-THOM
[eprureild 8T 11,0604

Suong | aysoddQ | wnIpapy | A1 Afpeorq | ysSryH | y3noy 1€21 €8T1 ovl S80 | 97Tl | STHI | OITHESIN | T-THOM

Ngey (w) ynog | (wo)eouas | (w) | (w) | (sip)
aqueuiwop :._wtma >«_m:w_u r_tso._m wam:m 99l] JO | 9delNnS | }sdp-ise] =yJoN =9JWwndid Em_w.._ Em_w.._ 99| S9jeulpiood wwo;._.
|eaidy Buiyoueig| Buiyoueag| 9l umoi? JOBIA | Munil | 8zI1S UMOI) | 9ZIS UMOI) | uni] yuny | @1 | joaby Sdo ynipjoepr

“BARTRUSOIA ‘S[[TH 0IBD) 1SOA\ Ul UMOIS JIng{oel Jo s19108.IByd 3MOID) 1] d[qR],




Gaithoiliu Phaomei and Binu Mathew

2084

Y08°CC | 666'1C | S86'CC | %AD
0891 | LTSO S60'1 FUIS
€Igs | S991 OF'e | AJAILS
(XeN-uIN)
0€Cl |66-9°€ |¥LI-8'S| ouey
€¢C LS'L il UBIN
ondg
MY Juasald popunoy SnoIqernH SnoIqernH SnoIqernH Eom.ﬁwv_.ﬂmﬁ AImuy pPopunoy |ajeurundy %:u.mo.ﬁm 0¢ 66 SYl OT-HOM
judnraqng
MY JUasald popunoy %_Omwgm SnoIqernH SnoIqernH U210 Amuy djeaun)) dreurundy OEQJ—M 1C [ 6ST 6-[THOM
MY Juasald papunoy SnoIqernH SnoIqernH SNoIqe[H) | UdxID) req Amuy djeaun)) dreurundy OEQJ—M « QL T'LT S-THOM
judnraqng
MY JUasald popunoy %_Omwgm SnoIqernH SnoIqernH U210 Amuy djeaun)) dreuruIndy OEQJ—M {C {9 (S99 L-THOM
judnraqng
MY JUasald popunoy %_Omwgm SnoIqernH SNoIqe[H) | uddIDIe AImuy djeaun)) dreuruIndy 9JeA0qQO C 08 VLT 9-fHOM
juonIoqnd ondiig
Moy  Jussald popunoy | Ajesedsg astedg snoiqe[n uda1n) amuyg | 9jeoun)) |9jeuIWNOY | A[moreN | 0 7L 891 S-(HOM
MY JUasald popunoy SnoIqernH SnoIqernH SnoIqernH U210 Amuy djeduny) |9Jjeurundy |3BAOAQQ (94 1T'L ¢l 7-(HOM
MY Juasald popunoy SnoIqernH SnoIqernH SNoIqe[H) | UdxID) req Amuy djeaun)) dreuruIndy OEQJ—M | 9¢ Q¢ ¢-THOM
judnraqng
MY Juasald popunoy %_Omwmm Om.ﬁwgm SNoIqe[H) | uUdxIn) req AImuy djeaun)) NIy 9JeA0qQO « 68 691 -THOM
MY JUasald popunoy SnoIqernH SnoIqernH SnoIqernH U210 Amuy djeduny) | AeurINdy 9JeA0qQO 1T '8 el T-(HOM
aJuad aJuad
CRIIER) -saqnd -saqnd (wo) (wo)
ajonad  agjonad -saqnd aoepns aoepns uibiew adeys adeys adeys | (ww) | ypm | yibug)
jo ajbue uo adeys qupiw Jamo| Jaddn Inojos ape|q aseq xade apelq |yibus| | apelq | ape|q sadA
yojouln SaAooI  9|0ljad jea jea jea jea jea jea jea jea [9ondd | jeo jea1 | ynupoer

“BARTRYSOIN “S[[IH 0JBD) 1S9\ Ul UmOI3 1inapjoel Jo siojorieyd Jea] :g d[qeL



2085

Morphological characterization of Jackfruit (Artocarpus heterophyllus Lam.) in West Garo Hills district of Meghalaya

sayouelg AIepu0dag

uvonisod [y | pueArewnad Yuni], | juesqy | UsRIDWSIT | PIA |Ateniqej-Arenuer Arenuef AreniqoJ-Arenuef Arenuef 01-THOM
sayouelg AIepu0dag
uomisod [y | pueArewid Yuni] | juesqy | uUodInYSIT | PN Arenuef Arenue(-19quada(] Krenuef IoquIada( 6-THOM
sayouelg AIepu0ddS
uvomisod [y | pueArewnid Yuni] | juesqy | UodIDYSIT | PN Arenuef Arenue(-19quada(] Arenuef IoquIada( 8-THOM
soyoueIq
uonisod 1y | Arewnid pue yunig, Juasqy | uedInYSIT | PN Areniqo,g Arenuef Areniqa,g Arenuef L-THOM
sayouelg AIBpu0dS
uonisod [y | pue Arewnad Sunip, | juesald | useInSIT | PIA |ATeniqeq -Arenuef Arenuef Arenuef Arenue(-10quioda( | 9-(HOM
sayouelg AIepu0ddg
uvonisod [y | pueArewnad Suni], | juesqy | UsRIDWSIT | PIA |Ateniqej-Arenuer Arenuef AreniqoJ-Arenuef Arenuef S-THOM
sayouelg AIepu0ddg
uomisod [y | pueArewnid Yuni] | juesqy | UodIDIYSIT | PN Arenuef Kxenue( - 19qu(J Arenuef Ioquiada( 7-THOM
soyoueIq
uonisod 1y | Arewnid pue yunig, Juasqy | uedInYSIT | PN Arenuef Kxenue( - 19quo(J Arenuef IoquIada( €-(HOM
sayouelg AIepu0dag
uomisod [y | pueArewnid Yuni] | juesqy | UodIDIYSIT | PN Arenuef Kxenue( - 19qu(J Arenuef Ioquiado( Z-THOM
sayouelg AIepu0dag
uonisod [y | pueArewnad Yuni], | juesqy | UsRIDWSIT | PIA |Ateniqej-Arenuer Arenuef Arenuef Ioquiada( I-(HOM
99uadsalojjul 99ua9salojjul 99uadsalojjul 99uadsalojjul
uonyisod uonyisod ewoJe alew?ay} %G alewa4 Jsiiy a[eIN %S alew )saiy
CRIIEREEIT] aJuadsalojjul Buriamoyy Inojos Jamoyj | Jo asueseadde Jo @oueleadde Jo @oueleadde Jo @oueleadde sadA
alely 9lewa4 Kiepuooag | aouassaioju] | aewad jJo ajeq jJo ajeq jJo ajeq Jo ajeq ynapjoer

‘BARTRUSSIN ‘S[[IH OJeD 1S9A\ Ul Um0I3 JIngjoel Jo S19)108IRYD 90USISAIOPU] € dqeL




Gaithoiliu Phaomei and Binu Mathew

2086

L90Y9 L90Y9 S06'8¢ | 6£6LS %AD
SPLOLTTT | LO6LTIT | 83001 8ECT FUHS
9 EsEseE PECESE | W6'1E (4344 AAAILS
OCLLTT CTLLTT 8EYT | (XeN-UIA
-088%1 -8Y1 021-0C | 981 oguey
8IS 1SS a8 SOE'L UBIN
soyouelq AIEpuU0dS
AAvoH |9reipowioju] | s19)sn[) | pue Arewrid Sunig, Iem3ay |1sndny-Ang aunf uoseas pIA 00.8€ 18€ 0zl €T€ 01-THOM
SoyoueIq
AaeoH Ajreq sigsn[) | Arewrad pue yunig, Iem3ay |1sndny-Ang aunf uoseas pIA 00Z1L ZIL 08 68 6-THOM
soyouelq AIEpuodds
Aneoyq Ajreg sioysnj) | pue Arewtrd yunip | remn3ay | isndny ounf uoseda§ PN | OTLLIT TLLIT 0zl 186 8-THOM
SayoueIq AIBPUOIIS
WNIPIJA |9rerpawadiu] | siopsny) | pue Arewrad Sunig, Iem3ay |1sndny-Ang aunf uoseas pIA 0060€ 60€ w0 SIS L-THOM
SoyoueIq AIBpUO0dIS
WNIPIN Ajreq s1gpsn[) | pue Arewnad Sunag, Iemn3ay Amg aunf-Ke]N Ajreq 0909¢€ 9'09¢ w0 109 9-(HOM
SoyoueIq
AaeoH Ajreq sigsn[) | Arewrad pue yunig, Iemn3ay Amg aunf uoseas pIA 0881 gl 08 981 S-THOM
sayouelq A1BpU0IAS
Aneoyq Ajreg s1)sn[) | puy Arewtid Sunip | Iremndey | jsndny | ounf-Aejy Ajreg 09LIL 9LIL 0zl 865 | ¥HOM
SoyoueIq
AaeoH Ajreq sigsny) | Arewrad pue yunij, Iemn3ay 1sn3ny aunf uoseas pIA 09LEE 9L€€ 08 wy €-(HOM
soyoueIq AIBpUOdIS
AaeoH Ajreq s1gpsn[) | pue Arewnad Sunag, Iem3ay |1sndny-Ang aunf uoseas pIA 080801 80801 08 IS€1 Z-THOM
sayouelq Arewrid
wnpaly | Areg s1o)sn[y pue yunig, Te[n3oy Ang ounf uoseds PN | 09L8CT 9L8C 0C 8EYl | I-THOM
(bx)
Jqey uonisod Jiqey uoseas uoseas (ey/by) (By) syuni4 | ybBiom
Burieaq pouad  [Buusisnjd Burieaq Burieaq Buiyiny Buiiny uoseag |AyAnonpoud | saiytad jo Jni4 sadA
yinig Runjew yni4 yni4 yni4 pu3 Jels Buniniy yni4 PIBIA | JoqunN |abeseAy | ynupdep

“BARTRYSOIA “‘S[[TH 0JBD) 1SOA\ Ul UMOIS Jngjoel Jo s1ojoeleyd Sunnqrje p[alx pue mnolaeyaq uninig :j d[qeL




Morphological characterization of Jackfruit (Artocarpus heterophyllus Lam.) in West Garo Hills district of Meghalaya

Garo Hills district, Meghalaya for their valuable
information and contribution.
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