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Projektets syfte kort sammanfattning, enligt ansokan samt eventuella andringar under
projektperioden:

The project aims to investigate the diversity and gene flow in four native Indian forest tree
species. ldentifying representative natural stands and understanding their reproductive
mechanism, quantifying diversity using fertility variation and comparing the variability in
plantations and seed orchards, form the work component of the Indian investigator. The
Swedish investigator would co-ordinate compilation of data and jointly estimate coancestry,
relatedness and resultant inbreeding for different generations in plantations and breeding
populations. Standard procedures tested for teak and other broad leaved tree species
would be employed. Information generated would help in understanding the probable
levels of inbreeding and associated loss of diversity depending on the breeding system of
each species. The species considered have great importance in the region from economic
and biodiversity point of view. Results would also provide guidelines for domestication of
the species. The information on the tropical Indian tree species would be compared with
models prepared for temperate species and incorporated in the website managed by the
Swedish investigator. Co-authored publications and manuals would be brought out
highlighting the findings.

Results

This summery describes results from a collaboration between an Indian Scientist (Mohan
Varghese) and a Swedish (Dag Lindgren) and their collaborators. The cooperation is
described at http://www.sasnet.lu.se/forestgenetics.html

Planted forests meet most of the wood requirement in tropical countries as natural forests
are being conserved for protection of environment and water resources. Plantations of fast
growing exotic species like eucalypts meet the fuel and pulpwood requirement and



research has been oriented towards identifying suitable species and genotypes that adapt
and perform well in a new location. Domestication of several important native species like
teak and sandal is in its infancy. Fertility variation in natural stands and plantations has to

be understood to develop strategies for scientific domestication of these species.

There has been a recent trend of increasing use of native forest species in afforestation.
Unlike most exotics, the native species are comparatively slow growing. Studies have
been made in Teak, Sandal, Neem and Tamarind. Flowers and fruits have been
inventoried for different trees and clones in a number of stands and seed orchards. Large
variations in ability to produce offspring were generally found in many cases (see the
table), often larger than in similar Swedish inventories. If seed collections are done from
objects with few trees or clones and these are very variable, it will lead to reduced gene
diversity, inbreeding and variations and unpredictability. Higher number of clones and
families may have to be used in Indian seed orchards than used for conifers in the west.

Several grafted seed orchards of teak were established in the seventies, with the hope of
supplying quality seeds of this important timber species. But seed production from these
orchards has been dismally low, hardly any seed is used from them. There has been a
renewed interest in teak, stands are used as seed sources, and attempts have been made
to understand the genetic variation between populations in the south Indian peninsula.

Many of our efforts have aimed at monitoring variation in fertility among trees and clones
for different types of forests situated in southern India. Some results have been compiled
in the Table.

Species Type of object Y Y with action
Teak Clonal orchard 1.71 1.23
Teak “ 8.33 3.50
Teak Seed production area 3.7

Teak ) 2.9

Teak “ 1.9-3.7

Teak ) 3.2

Teak Natural stand 2.1

Teak Seed production area 3.2 2.2
Neem Plantation 2.7

Sandal Plantation 1.8-5.6

Tamarind Plantation 3.34.3

Tamarind Clonal orchard 2.0-24

WY stands for sibling coefficient and is a measure on how variable trees are. ¥Y=1 means
that all trees get the same number of offspring (or have the same number of reproductive
structure). If W=2 the chance that two offspring has the same parent is double as high as if
the parents were equally fertile. ¥=1.3-3 are common values in non tropical conditions. If
there are a number of trees, the effective number (from a fertility stand point) can be seen
as the number divided by ¥.



When observations were done several years, the observed fertility variations were often
(although not always) remarkable similar (the table shows averages of similar values, and
notes differences only when they are considerable). Fertility variation was generally higher
in a natural stand compared to the SPAs (as indicated by the sibling coefficient value)
even though 99% of the trees were fertile in two adjacent years. In the SPAs there was a
positive year to year correlation in fertility parameters like proportion of fertile trees (0.935),
flowers (0.572) and fruits produced (0.857) per tree. The female fertility variation (-0.35)
and the fruit set percentage (-0.742) in two successive years were negatively correlated
implying that there is a tendency for alternate bearing in trees in a population.

Actions to reduce fertility variation were tested in teak by either putting limits on the
harvest of seeds per tree or by thinning. It is possible to reduce variations in the
contribution to the progeny, but this severely reduces seed production. Another way to
reduce fertility variation is thinning considering fertility. Selection for tree DBH was
observed to reduce the fertility variation as DBH was positively correlated to reproductive
output in teak.

Sandal flowers twice a year, much higher fertility variation was observed for flowering in
August than in February. Fertility variation was found to be low in ten year old sandal
plantations compared to those of neem and tamarind.
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Seminarier, forelasningar etc

Utdver de internationella méten som framgar av litteraturférteckningen har Dag Lindgren
hallit haft ett seminarium i Indien och Mohan Varghese ett i Sverige vid vara respektive
heminstitutioner.

Kortfattad beskrivning av samarbetet

Dag Lindgren har gjort tva veckolanga resor till Indien och Mohan Varghese har varit tva
manader i Sverige. Dag Lindgren har medverkat vid analysen av ett ganska stort antal
data insamlade i sydindiska skogliga objekt (klonplantager, froplantsplantager,
frotaktsbestand och naturskogar). Syftet med projektet enligt ansdkan har natts , aven om
den slutliga syntesen och jamforelsen med tempererade arter ej helt fullfoljts. Jag har inte
haft nagon annan finansiering fér samarbetet an detta projekt, men samarbetet har vidgats
och lett till fler studier an vad som ursprungligen avsags.



