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From the Editor’s desk

Nurseries that wark to strengthen and expand the presence of trapical native species are concerned
about fostering diverse, strong, and well-adapted populations. Far many tropical plants, however, the
natural diversity of wild populations fias been depleted Habitat loss has reduced the range and sheer
numbers of plants. For plants with commercial value, unsustainable harvesting practices may have
reduced the numbers of plants with desirable characteristics while leaving behind inferior plants.

The process of depleting a population of the best genetic properties so that future populations are
weaker than the original populations is called genetic degradation.

Seed collection for plant propagation is an apportunity to reverse trends of genetic degradation and species loss. Nurseries have
a key role in conserving the gene pool of native plants. Seed collection began as an art during the stone age. Later, it became a
science when the need for improved seeds arose. The aim of seed collection is to obtain large quantities of seed of the best
genetic guality. o minimize seedling variation, seeds should be collected from suitable sources.

Before creating a strategy for collecting native plant seeds, it is important to understand some key points regarding genetics and
collection ethics. Seed collection strategies must protect genetic diversity for the future both at the collection sites and in the
places where the offspring will be planted. n the outplanting sites, good seed collection practices ensure that inbreeding will not
become a problem and that plant populations will be genetically viable to survive and adapt to new stresses. for restoration and
Conservation projects, maintaining genetic diversity is a key part of project objectives and of the target plant requirements

In line with the above this issue of Van Sangyan contains an article on Seed collection, processing and nursery technigues for
Pterocarpus marsupivm Roxb. - An important multjpurpose tree species.  There also useful articles viz. F2T (12T

godifedtezar)- 0% fa=7 sitafe, ag?t F7 [AfFerar siv araa eare=7, flea glandulifera- A mid Himalayan lesser known

multipurpose tree species and Morphametric analysis of Fucalyptus gall insect [eptocybe invasa.

| hope that readers would find maximum information in this issue refevant and valuable fo the sustainable
management of forests. Van Sangyan welcomes ariicles, views and gueries on various such issues in the field of farest
SCIENCE.
Looking forward to meet you all through forthcoming issues

Dr. Pawan Rana
Scientist 'E' & Chief Editor
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Disclaimer — Van Sangyan

Statement of Responsibility

Neither Van Sangyan (VS) nor its editors, publishers, owners or anyone else
involved in creating, producing or delivering Van Sangyan (VS) or the materials
contained therein, assumes any liability or responsibility for the accuracy,
completeness, or usefulness of any information provided in Van Sangyan (VS), nor
shall they be liable for any direct, indirect, incidental, special, consequential or
punitive damages arising out of the use of Van Sangyan (VS) or its contents. While
the advice and information in this e-magazine are believed to be true and accurate
on the date of its publication, neither the editors, publisher, owners nor the authors
can accept any legal responsibility for any errors or omissions that may be made or
for the results obtained from the use of such material. The editors, publisher or
owners, make no warranty, express or implied, with respect to the material

contained herein.

Opinions, discussions, views and recommendations are solely those of the authors
and not of Van Sangyan (VS) or its publishers. Van Sangyan and its editors,
publishers or owners make no representations or warranties with respect to the
information offered or provided within or through the Van Sangyan. Van Sangyan
and its publishers will not be liable for any direct, indirect, consequential, special,

exemplary, or other damages arising there from.

Van Sangyan (VS) reserves the right, at its sole discretion, to change the terms and
conditions from time to time and your access of Van Sangyan (VS) or its website
will be deemed to be your acceptance of an agreement to any changed terms and

conditions.
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Seed collection, processing and nursery techniques for Pterocarpus
marsupium Roxb. — An important multipurpose tree species

S. Saravanan, M. Kundu, N. Berry and Naseer Mohammed

Silviculture, Forest Management and Agroforestry division

Tropical Forest Research Institute
(Indian Council of Forestry Research & Education, Ministry of Environment, Forests and Climate Change, Govt. of India)

RFRC (PO), Mandla Road
Jabalpur — 482021. Madhya Pradesh, India

About the species

Pterocarpus marsupium Roxb. belongs to
the the family Fabaceae (Papilionaceae). It
is commonly known as Bijasal, Piasal,
Vengai, Vegisa, Indian Kino tree or
Malabar Kino tree.

Pterocarpus marsupium is a moderate to
large deciduous tree, up to 30 m, spreading
branches and large, rounded crown. It is
distributed in tropical moist and dry
deciduous forests of Gujarat, Uttar
Pradesh, Bihar, Odisha, West Bengal,
Madhya  Pradesh,  Western  Ghats,
Karnataka, and parts of peninsular India,
Sri Lanka and Nepal. The timber is
moderately heavy, strong, durable and
easy to saw. It is mostly used for
constructional and furniture purposes next
to teak and rosewood. The aqueous
infusion of the wood is said to have anti-
diabetic properties due to transfer of
glycoside into water. The heartwood
contains two glycosides i.e., marsupin and
pterostilbene, which are reported to have
better effect than metformin, a potent
medicine for diabetes. The bark yields
blood-red or ruby colored gum, known as
kino or Malabar kino that is used for
tanning, printing and dyeing industry
(Ramya et al., 2008; Ivorra et al., 1989;
Kameswara et al., 2001).

P. marsupium is characteristic of
deciduous types of forests and appears to
grow on a variety of formations provided

the drainage is good. It establishes well on
both hilly or undulating areas and more on
less flat ground. It prefers a soil with a fair
proportion of sand and it is often found on
red loams with certain percentage of clay.
The tree grows in larger dimensions on
exposed hill-sides, on rocky ground and
shallow soil. It is gregarious where the
forest growth is poor. In the peninsular it is
common on gneiss, quartzite, shale,
conglomerate, sand stone and laterites
(Kadavul & Parthasarathy, 1998).

P. marsupium vyields a high quality timber
with high percentages of strength,
stiffness, shock-resisting ability, hardness,
retention of shape and shear. The timber is
chiefly used for building purposes as
doors, window frames, rafters, beams and
posts and as a substitute for teak after
suitable seasoning and treatment

Seed collection

To avoid loss to natural dispersal,
collection must be done before natural
shedding. The best collection time is when
the pods turn in to brownish white and pod
moisture content is about 20-25%, which
generally occurs in last week of March. At
this stage the seed color is light brown and
moisture content is about 40-45%.
Collection can be done by shaking the tree,
lopping the branches and by plucking the
pods. A tarpaulin sheet may be spread
under the tree. After collection pods
should be spread in shade in one layer or
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cement floor for drying till the moisture
content remain constant (Thanuja et al.,
2018).

Processing and storage

Seeds are usually not extracted from pods
due to hard seed cover, which is difficult
in extraction of seeds without damage.
However, for convenience in sowing, the
wings can be clipped off the fruits with the
help of scissor. The seeds are orthodox and
remain viable, if dried up to 4-5%
moisture content.  Viability can be
maintained up to one year at ambient
temperature (with annual variation 15-
35°C) if moisture content is below 10%.
The seeds can be stored more than three
years at low temperatures (15°C to -10°C)
at 4-5% moisture content. It is better to
store extracted seeds instead of pods.
Nursery technique

Though the fruit coat is very hard, it is
hygroscopic and seeds have no dormancy.
Therefore no pre-treatment is required.
However, germination capacity varies
from 60 to 95% due to empty or
malformed seeds, whereas extracted sound
seeds give 100% germination. The best
temperature for germination is 20°-30°C.
The seed germinate both in light and dark
conditions.

The tree can be propagated through direct
sowing or by transplanting the nursery-
raised seedlings. In direct sowing method,
seeds are sown in lines 3 m apart or
patches of 3mx3m. Seeds are spread in one
layer on the surface of the soil and a thin
layer of sand or dry leaves are spread over
them with the commencement of rains.
Simultaneous sowing of field crops is
beneficial as such crops provide protection
against the hot sun. Planting design should
leave about 0.6m wide strip for sowing P.
marsupium. In patch sowing, pre-
germinated seeds are sown in each patch.

In nursery, seedlings are raised by sowing
seeds in lines 20 cm apart. Germination
starts in about a fortnight and generally
completes in 8 weeks. One year old plants
are transplanted in the following rainy
season with ball of earth. Planting of older
seedlings becomes difficult due to
development of long tap root. Seedlings
can also be raised in containers, such as
polythene bags or bamboo baskets filled
with pulverized and sieved soil mixed with
compost.

Information for natural regeneration
Natural regeneration is best in areas
having following conditions:

Seed dispersal

Seeds are anemophilic, i.e. dispersed by
wind or storm, to long distance even
before full maturation drying, though it
doesn’t affect seed germination.
Reproductive modes

In forest the tree regenerates by seeds. It
also coppices fairly well.

Light requirement

It is a moderate light-demander. Seeds can
germinate both in light and dark condition.
Seedlings and saplings can stand a fair
amount of lateral shade, but growth is
adversely affected in overhead shade. So
gap is necessary for growth of the
seedlings.

Site requirements

Temperature

Bija seed germinate best from 20-30°C
during rains. Temperature more than 40°C
after rain reduces germination and seedling
growth.

Rainfall and humidity

The normal rainfall in its habitat varies
from 750 to 3800 mm

Soil

The species grows best in well-drained
sandy and sandy loam soil. Leaf litter
favours germination.
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Special consideration

As seeds are dispersed during March (dry
season), germination in early rain gets
benefit of loose soil clear of grass and
weeds. The seedlings are weeds tolerant.
Seedlings should be protected from
browsing cattle. Moist condition under
partial shade favours survival of the
seedlings. In general, 20-35°C temperature
during rain, sandy to sandy-loam soil,
partial shade (gap between trees), and
protection from browsing by cattle ensures
better regeneration in natural forest.
Planting techniques

Land is made into fine tilth by ploughing
and harvesting in April-May. Pits of
appropriate size of 45 cm® are dug at a
spacing of 8m x 8m. About 25 kg FYM
(farmyard manure), along with 200 g of
nitrogen and 150 g of phosphorus, is
mixed with soil of each pit as basal dose.
The pits are refilled with this mixture after
weathering of soil. Transplanting may
either be done in July—August (monsoon
season) when the plants are two-month-old
or delayed till next June—July. A spacing
of 8m x 8m is recommended, which
accommodates about 160 plants per
hectare. Gap filling in the field is done in
September. When Bijasal is planted at a
spacing of 8m x 8m, intercropping can be
done with a number of species such as
medicinal plants and vegetable crops. The
species can also be raised as a pure crop at
smaller spacing. The tree is harvested after
10-15 years for production of heartwood.
Kino gum is collected through incision in
the bark before logging of tree, and dried
well in shade.

Grown as shade tree for coffee plantations,
and often cultivated as a multipurpose tree
in home gardens and as component of

agroforestry systems in India. It provides a

good bulk of leaves for green manure.
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Pterocarpus marsupium

P. marsupium pods

Bija seedlings in the nursery beds ~ Wings clipped off from Bija seeds
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Olea glandulifera- A mid Himalayan lesser known multipurpose
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Olea glandulifera Wall. ex G. Don
belonging to family Oleaceae is one of the
six Olive species found across the world.
According to Chopra et al, 1986 Olea
glandulifera is distributed in N.W.
Himalayas 2000-6000 ft. from Kashmir to
Nepal, N. circars hills of ganjam and
Vizagapatam, Deccan, Maysore and W.
ghats of Madras State (Flora of Eastern
ghat), where it is mentioned as the
synonyms of Olea paniculata. Flora of
Pakistan described this species as a very
close relative of Olea paniculala R. Br.,
and distributed in N.W. Himalaya, Indus
eastwards to Nepal, mountains of South

It is a neglected species and is not yet
commercially utilized. But according to
local folks in mid hill region of Himachal
Pradesh, the species has very good fodder
and fuel wood value and for that there is
huge lopping of this species. This species

India, Hazara, Pakistan and Kashmir up to
an altitude of 600 m to 2000 m.

Generally the tree is 5-30 m high, glabrous
or nearly so; branches are lenticellate, bark
is rough. Leaves are around 10 cm long, 5
cm broad, oblong-lanceolate, long-
acuminate, glabrous, dark green and
shining above and paler beneath.
Flowering occurs in the months of April-
May, occasionally during the rains and it
bears fruit in cold season. The wood is
hard, tough, reddish-grey, durable and
close-grained and it takes a good polish
and is unlikely to be eaten by insects.

15U TR S b o

qualifies for any afforestation programmes
as well providing good fodder in the mid-
hill region of Himachal Pradesh but there
is poor regeneration of this species in
natural conditions. The species extract also
has antifungal activity which further has
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the potential “for commercial medicinal
exploitation (Majgain and Verma, 2013).
In the hilly and mountain regions, the
demand of fodder and fuel is far over their
availability. Livestock rearing is one in all
the foremost important components of
rural economy in western part of Himalaya
where pastures contributes the major
forage resource base within the Himalayan
agriculture (Dev 2001, Tewari et al. 2012).
Along with soil and water conservation
functions, grasslands support the livestock
and offer biologically diverse resources in
this region (Singh et al. 2008).

However, productivity of grasslands in
western Himalayan states of India,
particularly Himachal Pradesh is way
below the potential. Furthermore, in
Himachal Pradesh, total available biomass
for livestock feeding is insufficient
(shortage of about 26 and 54% of green
and dry fodder, respectively) in spite of
abundant grassland (1.2 million ha) and
other feed resources, (Dev et al., 2006).
Of available fodder resources their
availability is seasonal.

By and large there is shortage of fodder
from November to June. Forest areas,
generally contributes nearly 30 per cent of
the fodder requirement of the country.
Fodder trees constitute a major proportion
of livestock feeding in the Himalaya. It has
been estimated that fodder trees and shrubs
contribute green forage to the extent of 80
per cent during winter, 60 per cent in

.....

summer and 10-15 per cent during
monsoon to the rations of ruminants in the
Himalayas Thus, there arises the
sustainability of the complex inter-
relationship between forests, grasslands,
livestock and crops in mountain farming
systems a major concern.

Fodder deficiency is leading the livestock
to move towards adjoining areas and
ultimately wide area is covered for grazing
by them. The overgrazing due to enormous
livestock  population also increased
trampling of land and inhibits the
vegetation to regrow (Gupta et al,
1998).This exerts tremendous pressure on
forest. Extensive denudation in the hills
has reduced the vegetation cover of
Himalayan watershed significantly.

Under  such  circumstances, Olea
glandulifera can be a good choice who’s
potential as a fodder and fuel wood can be
exploited to reduce pressure of fodder
deficiency over forest area. Scientific
studies for assessment of fodder values of
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this lesser known species needs to be

conducted to fill the gap of demand and

supply in its area of occurrence.
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Abstract
Leptocybe invasa Fisher & La Salle
(Hymenoptera : Eulophidae), commonly
known as blue gum chalcid wasp, is a
major gall making insect species of
Eucalyptus, threatens seedlings in nursery
stage and young plantation across the
country, including central India (Madhya
Pradesh, Chhattisgarh and Maharashtra).
The present article is an attempt to
describe morphometric analysis of L.
invasa.

Key words: Eucalyptus, gall insect,
Leptocybe invasa,
morphometric analysis

Introduction

Leptocybe invasa Fisher & La Salle

(Hymenoptera: Chalcidoidea:

Tetrastichinae: Eulophidae), commonly

known as theblue gum chalcid

wasp or eucalyptus gall wasp, which is the
only species of the monotypic genus. It is

Fig.1l: Adult wasps of L.
searching young leaves for oviposition
(Mendel et al., 2004)

an invasive alien insect species which

causes the formation of galls on a number

invasa,

of species of Eucalyptus. It

was described in 2004 after galls were
found inriver red gums (Eucalyptus
camaldulensis) in the Mediterranean and
Middle East (Fig. 1) (Mendel et al., 2004)
and has since been found to be a
widespread species where its host trees
(Eucalyptus) are planted. It is indigenous
to Australia.

Fig. 2: Galls formed in Eucalyptus
seedling due to infestation of L. invasa

In India, L. invasa has been first noticed in
2001 in Karnataka, and later in 2002 in
Tamil Nadu and then, it has spread over to
peninsular India (Jacob et al., 2007). In
central India, comprising of Madhya
Pradesh, Chhattisgarh and Maharashtra, it
has been observed that L. invasa causes
galls on the mid-ribs, petioles and stems of
new shoots of Eucalyptus both in nurseries
and young plantations, including coppice
shoots (Roychoudhury et al., 2007) (Fig.
2). Heavy infestations can lead to
deformed leaves and shoots, and
retardation of growth. Serious damage to
seedlings may lead to mortality in nursery
stage. The outbreak of this exotic insect
pest in peninsular India has concomitantly
changed the scenario by affecting vast
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areas of Eucalyptus (Jacob, 2009). Entry
of gall insect threatens Eucalyptus in
nurseries and plantations across the
country  (Roychoudhury, 2013). The
present article is an attempt to describe
morphometric analysis of L. invasa, a gall
making insect species of Eucalyptus.
Taxonomy and nomenclature

L. invasa was unknown until the early
2000s, when it was recorded in Italy in
2001 as Aprostocetus sp. (Viggiani et al.,
2002) and in Turkey (Aytar, 2003).
Simultaneously, severe damages to
eucalypt plantations in Israel and
consequent economic losses encouraged
studies about this unknown eulophid wasp
causing galling on eucalypts, which
resulted in the first description of L.
invasa (Mendel et al., 2004). The original
description  included only  female
specimens, because the male was never
found, thus the species was considered
thelytokous
(https://www.cabi.org/isc/datasheet/10892
3#tosummaryOfinvasiveness). The first
male was reported in Turkey in 2004
(Doganlar, 2005). To date, the
genus Leptocybe includes only the
speciesL. invasa, although recent
studies based on molecular and biological
evidence have underlined the presence of
two lineages behind the morphospecies L.
invasa, the first from the Mediterranean
region and South America and the other
from China (Nugnes et al., 2015).
Leptocybe invasa Fisher & La Salle
Etymology: From the Greek leptops
meaning fine, weak, thin and kybe
meaning head, together signifying the
weak area on the head around the ocellar
triangle (Mendal et al., 2004).

Leptocybe invasa Fisher & La Salle;
Mendal et al., 2004 : 101. (Fig.3)

Fig. 3: Microphotograph of gall insect,
L. invasa

Diagnostic characters: Body length varied
from 1.17-1.72 mm with a mean of 1.44 +
0.16 mm, head, thorax and abdomen dark
brown, antenna, fore coxa, legs and tarsi
yellow. Wings hyaline or very faintly and
evenly infumated, veins brown. Head
weak, with distinct groove and weakened
area around ocellar triangle. Propodeum
with a raised lobe of the callus that
partially overhangs the outer rim of the
spiracle, spiracular depression open to
anterior margin of propodeum. Two
longest cercal setae subequal length and
straight. Post marginal vein short less than
length of stigma vein. Mesoscutum
without median line and with 2-3 small
adnotaular setae. Malar sulcus distinctly
curved. Dorsellum long, medially as long
as propodeum. Ovipositor sheaths short,
not reaching to the apex of abdomen.

Morphometric characters: Linear
measurements of various body parts of L.
invasa are considered as morphometric
characters of wasp (Roychoudhury, 2013;
Roychoudhury and Vaishy, 2015). These
are summarized in table 1.

Descriptions of developmental stages
Egg

Shiny-white; mature oocyte with a
peduncle  (Sangtongpraow et al,
2011; Nugnes et al., 2015).

Larva

Preimaginal development consisted of a
single larval instar, whitish, spherical and
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Table 1. Data on linear measurements of adult gall wasp, L. invasa

Parameter Range (mm) Mean = SE (mm)
Body length 1.17-1.72 144 £0.16
Antenna length 0.22-0.37 0.32+0.04
Scape length 0.07-0.08 0.07£0.01
Pedicel length 0.02-0.04 0.03+£0.01
Hind tibia length 0.21-0.32 0.29 +0.04
Hind besitarsus length 0.04-0.06 0.05+0.01
Hind tibial spur length 0.03-0.06 0.04 £0.01
Head length 0.27-0.44 0.35+0.05
Head width 0.29-0.39 0.35+0.03
Thorax length 0.38-0.66 0.49+£0.10
Thorax width 0.23-0.47 0.36 + 0.06
Abdomen length 0.45-0.85 0.61+£0.12
Abdomen width 0.31-0.48 0.38 £ 0.06
Fore wing length 0.82-1.15 1.02+0.12
Fore wing width 0.40-0.52 0.46 +£0.03

*Data based on 9 observations with a body
diameter ranging from 0.1 to 0.5 mm,
without visible segmentation and spiracles
(De Marzo, 2014). However, successive
studies confirmed the presence of a
globular young larva, totally immersed in
the liquid material contained in the gall
(Viggiani, 2015), but recorded and
described as a mature larva also. The
whitish mature larva looks
hymenopteriform (Dittrich-Schroder et al.,
2014), without visible spiracles; 0.8-1.0
mm in length; the body appears
indistinctly segmented with a well-
developed head. Presence of sclerotized,
triangular mandibles. Inside the gall,
mature larvae assume a curved posture due
to the small space (Viggiani, 2015).
Oviposition and secretions of the larva
induce hyperplasy and metaplasy of the
leaves and stems tissues, causing the
formation of galls (Mendel et al., 2004).
Each larva lives in a cavity inside the gall,

feeding on growing tissues (Zhu et al.,
2012; Kumar et al., 2015).

Adult male

Body length 0.8-1.2 mm; mesosoma
brown with metallic shine (blue or dark
green); metasoma brown with a very little
metallic hint on the dorsal portion.
Antennae with scape yellow becoming
darker dorsally in the apex and ventral
plaque; pedicellus yellow, with the dorsal
basal portion darker, funicle and club
yellow. Wings hyaline with yellow veins.
The original and detailed description is
available in Doganlar (2005).

Adult female

Body brownish with metallic shine (blue
or dark green), 1.1-1.4 mm in length; head
brown with mouth margin slightly lighter
or yellow; antennae with scape yellow
becoming darker in the apex, while funicle
and club are brown or light brown; middle
and hind coxae brown (as the body), while
the fore coxa is yellow. The remaining
parts of the legs are yellow, except the last
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tarsal segments that turn brown apically.
Wings hyaline with light brown veins. The
original and detailed description is
available in Mendel et al. (2004).
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