AN OVERVIEW OF WORK ON GENETIC
IMPROVEMENT OF SHISHAM IN PAKISTAN

Anwar: Masrurl

INTRODUCTION

Shisham (Dalberygia $i8800) occurs throughout the sub-Himalayvan
Lract Trom TIndus Lo Assam  usually ending up at 1000 wm but
Occasionally ascending to 1500 m above sea level. TL is perhaps Lhe
Mmost extensively planted Ltree in the plains of Pakistan and parts
of Tndia such as Punjab, Rajesthan, U.P., Bengal and Assam. In the
natural habitat the absolubte maximum shade Lemperature varies from
40-50 °C and absolute minimum from 2 °C to 4 % (Sheikh, 1989).
| Dalberdgia sisson is found exbensivaely in pure stands or with
- associates, in natural habital or fresh deposibs in Burma and
Nepal . Natural forests of shisham have also been reported in Iraqg
Cand Afghanistan (Nasir and Ali, 1977). Oubside its indigenous
habitat the species is cultivated in the United State (Arizona and
Florida), Sudan (Khartoum), Northern Nigeria, Ghana, Tanzania,
enegal , Mali, Kenya, Niger Togo, Puerto Rico, Ceylon, Israel,
th Africa, Bangladesh and Cameroon.
~ In its natural state, shisham grows most bypically on alluvial
OUNC in Lhe beds of rivers. The Lree is, however, by no means
ned to such sites bub springs up Freshly whenever bhe soil is
L, as on land slips, on hill sides, on new embankments, ebc.
fr
wind blown/waker carried seed. -
" one of Lhe most widely used species Tor 'a variely
] Ffaerent parts of bthe world. Tt is an excellent
s Furniture and cabineb making. On account of
‘ leity and durability, it is valued as
ility EBimber. Tt is esteemed also for
‘ electric casing, shoe heels,
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of land and irrigation water value. The biggest drawback in sissoo |
is its extremely poor stem form. Tts bole is nob only crooked bul q
also Torked. Both these defects May appear in Lrees of all ages.

Keeping this in view it is imperative thalt a large scale programme
should be initiated to improve shisham. Work done so far on Lhe 1
various aspechts of shisham genebic inprovement in Pakisbtan is

rather scanty .

BOTANY AND PHENOLOGY

The leaves of sissoo are compound wikh 3-5 alternate leaflels.
The bole is usually crooked and straight logs of sufficient length
are difficult to obtain. Bark is 0.4 Lo 0.6 inches Lthick, grey,
longitudinally and somewhat reticulately furrowed. The leaves begin
Lo Tall in November, turning brown prior to falling and tLhe
lealflets fTall Separately. In cold situations the tree may be
leafless by bLhe beginning of December while in some places Lhe
leaves have nob altogether Tfallen by Lhe end of January. The young
leaves appear in the second half of Lhe January or in the first of '
February (Troup, 1921;Vidakovic, 1969). |

The young flower buds appear wibh the new leaves and Lhe
yellowish Flowers, in axillary panicles of short racemes, open in |
March or April. They may be as much as btwo inches long, pale green
and hanging in masses all over the Lree. By July Lhey are full-
sized but remain unripe and vellowish green until November, when
they commence to Lurn brown, ripening towards the end of Lhab month
| ber or early January. Pods are blown off the tLree
y ripen onwards and are carried away some distance
N, Selh and Khattak, 1985).
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variability of its wood characters. In Lhe fulbure Lhe demand will |
be for improving other characters, as for inskance, resistance Lo 1
insecks or to drought and these objecltives should be laler 1ncluded
in bhe breeding programnes .

SELECTION

Selection of superior bLrees on Lhe basis of growlh is very
uncer bain and complex. Shisham is culbivated in Lhe plains, wilh
Lhe help of irrigation. Therefore, difficulbies exisl when Lhe plus
Lrees of shisham are selected in bLhe irrigaled plantalions or
ganalsideﬁ because the rabtio of growbh has been affecbed by
irrigation water. The regeneration of shisham is obbtained Lhrough
coppice, roobt-suckers and supplemented by stump planting. Due Lo
Lhis practice the individuals in Lhe stands are nob Trom the sawme
origin and they are nol btreated equally. Difference in growkbh is
certainly affeched a lob by Lhese Lwo facbors.

Straightness of stem and Torm are much less influenced by Lhe
above-mentioned factors and, therefore, Lo select quality plus
brees in irrigated plantabions and canalside is safer. Ahsan (1970)
laid down Lhe following criteria for selecting plus Lrees of
shishanm:

-Vigorous growih -Siraight siem

-Ko forking -Thin, fine branches
- -Symseirical crown -Cylindrical sies with 2/3rd -
e 00 -Resistant to . clear bole of the total height
T biological and of the iree.
- physical injuries -Capable of producing seed

 -He advocated selection al nursery siage
el ‘yngpluﬁ Lrees ib is difficult to get the right

straightness of the bole by ocular observation. The
scrubinized by measuring the crooks. Vidakovic and
cribed the melhodology For measurement of Lhe

}&Q&ds phat selection be restricted Lo
‘he mean by 2 or 3 standard deviation,
Lhat selecled Lrees should be four
ean (Vidakovic and Ahsan 1970).
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been raised, yebt the seed for raising nurseries continues Lo be
collected Trom whatever source it is available.
: Since it is known that variability in shisham is very high,
Lmprovement of Fubure plantations is possible by using ygenelLically
better seed. The best and most practical method for organizing seed
Gollection of shisham has Lo be Lhe astablishment of seed-orchards.
Siddigui (1975) established an experimental seedling seed
orchard of shisham For field planling. Each of 24 blocks contained
one plant from sach of 40 open pollinated families of selected
Fregs. Selechion Lhinning was performed Lo leave only Lthe best
individuals to produce seeds. Selection was made on morphological
Gharacteristics to remove Lhe minus varianbs. Tn designing Lhe seed
orchard factors like position of trees to avoid inbreeding,
distance and size of  surrounding stand Lo check oukside
contamination, extent of seed orchard, etc were considered.
Vidakovic  and Williamson (1968) have suggesbed  Lhat
establishment of seadling seed orchard should start after gelLting
}hformation about the hybridization patterns, i.e. whether shisham
1S completely allogamous or  nobk. If 1k is  not completely
allogamous, then it is necessary Lo Find oub Lo what extent il is
self-pollinated tree. TIF shisham is a completely or nearly
completely allogamous species, Lhen it is necessary Lo have plants
From at least 40 progenies in one seed-orchard. Tf the species is,
in a very high degree, a self-pollinated Lree, then a good seed
L orchard can consisth of plants Trom one or just a few progenies. In
| both cases the progenies should be raised from plus Lrees.
‘ Established progeny trials can be used as seed orchard, especially
I if shisham is completely or largely a self-pollinated tree. IF in
a progeny Lest more than 50% of Lhe plants are of superior qualitby
and have very good growbh, Lthen in Lhe case of self-pollination,
such a trial can be converbed into seading seed orchard by removing
Lhe . poor phenobtypes. TFf shisham is a completely or nearly
completely allogamous species, then it would be advisable to
convert progeny Lrials into seed orchards, bul Lo establish
& rate plantations as seed orchards.

shisham primarily as an
mance of different geographic
of various stem forms in Lhe
- Forest Institute, Peshawar
8 ware selected in five
ad was collected from
in the nursary and
s single - Lree-
b S ]
g progenies
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d%SCfibed abave. Out of 80 Proganies, 55 were seleclted on Lhe basis
of mﬁjﬁn i 2 Standard Deviation mulbiplied Lhrough rool/shool
cublings. Cuttings were planted single-tree-plot al 2 x 2 m spacing
in 9 blocks in 1973,

o .pgrlodic cleaning and Ehinning operations were done in bolh

Fhe tflals and all obher silvicultural treatments were uniformly
Practlced Ehroughout the period of investigation. Diameter-growkth
and ;Fhequeﬂuy of occurrence of five stem forms viz. Rosetbte,
'f“{ltlfl% Forked, Herring bone and Unifid were noted down. Trials
alb both Lhe sitles had 15 common progenies which include 9 from
Mar‘-dar?, 5 From Chichawatni and one Trom Changa Manga and bhese were
used in the evalualbion.

Tbe diameter growbh data of 40 progenies indicalted that
pfogenles of Mardan 18, and Chichawalni 28 had shown maximuin
diameter of 15.2 Cmamong  all  obther progenies. Generally Lhe
progenies of Pirawala and Daphar gave poor performance. Comparing
Lhese sources in anobhar Erial of root/shoot cutbting it was Found
Lhat the trees from Chichawatni (Diameter-11.3 and 10.9 cin) were
again at Lthe Ltop. In anobher study reported in 1987, (Rehman and
Hussain, 1987) a geographic source from Chichawabtni had also given
Ehe highest value for the mean diameter as compared Lo Changa Manga
and Mardan. The growth data of 15 common progenies at both the
sites had also shown bhat progenies Chichawatni 28, and Mardan 5
had given the highest diafage ratio. This ratio had to be
caloulated because LChese Lrials were esbtablished at different
periods and measurements were recorded al different intervals. Tt
was Further observed Lhal geographic sources From Chichawatni and
Mardan had shown maximum freguencies of unifid stem which is the
most desirable stem Form of Lhe species. The Pirawala plantation
had the lowest number. '

It may be concluded Lhal selection of ppanotyplcal}y best
Lrees should be concentrated anongst tLhe plantations established at
Chichawalini. The establishment of clonal oruhar@s in the irrigated
tions of the area may bring aboul further improvement in stem
wogrowkh rate in shisham. The seed collectgd From erdwéla
srformance and should nol be used in afforestation
Bt w. !
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Vidakovie and Ahsan (1970) observed that
suffer From high Lemperature and high
conventional btype of
dropping of f.

isolated flowers
moisture content in the
isolation bags and this leads to premature
T is thus important to find out a suitable isolation
material and a suitable size of bags. Till the proper Lechniqgue for
artificia) hybridization is developed, one parent progeny Lests
should be developed. By combining breeding of shisham with
Vegetative pPropagation by cuttings, grealt improvement in the stem
Form and in the growth can be made.

. Tb was observed Lhatl archesporia development is hypodermal in
shlsham. The megaspore molher cell undergoes meiotic divisions Lo
FO”".H Eetrad of megaspores which are arranged in tebrahedral
fasthH- Qut of four hegaspores, only one Tunctions while the other
Lhree degensrate. The mode of formation of microspores in shisham
1s_same as in othar members of Tamily. The only difference between
$hlshap and other members of Papilionaceae is that the divisions of
Rk Merospores mother cells are simultaneous in former and
successive in  Lhe latter. While undertaking any hybridization
RProgramme besides other Lechnicalities the similarities and
dlSSlm}larities menkioned in the embryological studies must be
Laken into account. (Siddigui and Akhtar, 1974).

HERITABILITY

AL major part of any fTorest Lree breeding and improvement
programme is based on Lhe selection of superior phenotypes; on the
assumpbtion that they would pass some of Lheir superiority to their
offsprings. The supsriority of the selected phenotypes is due to
genobype environment inkteracbions.
: Vidakovic and Siddigui (1968)

of height and diameber
ftest. A

made a study about heritability
growkh in shisham using one parent progeny
number of candidate plus trees of shisham with apparent
‘mEgogﬁ-grmwth of diameter and height were selected in Lhea
g‘plahﬁations of Daphar, Pirawala and Chichawatni in 19&3.
Trom these bLrees was collechked in 196é&. The plants were
rows so Lhat progeny of every mother tree was represented
wo rows of planks. Aboubt 30 Lo 35 plankts were selectad
Fr Lhe progeny of each mother tree. Measurements of
ndertaken from 19th Lo 21sk January, 1967, i.e. al
vegetation period. Calculations of heritability
ight was carried out by using regression for one
= PR LE
eritability was carried oul separataly
Wos i hese calculations signify only
the portion of variance due to
for such a low dagrese of
Lar were consideared to be
e irrigation on the
n the irrigated
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plantations, low age of Lthe
designed experiments for
progenies from a large

progenies; and absence of properly
the progenies. T was sudgyges lLed Lo
number of parent trees under Lhe same
environmental conditions and subsequently Lo carry oubk intensive
selection within and belbwsen Lhe progenies .

Vidakovie and Ahsan (1970) estimated the heritabilitby
Ccrookedness of Lthe bole in shisham by using
regression, They selected 23 nobher Lrees from Dapher (Gujrat
Pistrict)  apg Pirawala (Multan District) plantations. The
herltability Was Found 42 percent for pirawala and 653 percent For
Dapher bPlantation. Correlation (r) and regression (bi) coefficients
Wera highly Significant for both Lhe plantations. It was concluded
Ehat the ShVironments particularly the irrigation affects the
Irowkh mych more than the straightness of stem in shisham.

The results of a study of growlkh and heritability estimates
amonyg & year glg Lhree geographic sources of shisham in Pakistan
have been Feported (Rehman and Hussain, 1987). The trial indicated
thét Lhe average diameter of  Lthe Lrees originating from
CthhawétNi= Changa Managa and Mardan were 7.1, 7.0 and 6.4 cin

_ respectively. The Standard deviation for all the locations did not
| SHow much dispersion as it ranged betwsen 2.5-38. These preliminary
Pe§U1ts Nave  shown Ehat generally Lhe brees originating Ffrom
Chichawatni are gigﬁificantly different from Mardan. Similar
observaltions have been endorsad by Hussain and Abbas (1574) while
Praparing the volume tables for the irrigated plantations of
shisham in the Puinjak, .

The F-ratio Was also 5ignifieant1y different.
indicated Lhat Chichawatni was significantly better Lhan Mardan at
5% p-level. The h2 (b.s) in the present investigations was 0.83
indicating that the terait ig Nighly heritable. On the other hand
low heritability value on the basis of parent-progany relationship
in shisham was reported by vidakovie andg Siddiqui (19é8).

raise

of
one parent progeny

The LSD test

ai v
VEGETATIVE PROPAGATION
‘igegehativa propagation of Toreslt brees isg very imgortant Lo
silviculturist and especially Lhe Lree breesders . The importance
lone Tor Torest Lree improvement and for tﬁe mass clonal
alion of superior genotypes for afforestation is well ynown.
vegebaltive propagation of shisham by macropropaga§1qn‘or
gabion is successful and feasible, Lhen new pgssxb11§t1es
available and mass clonal production is possxb}e.
i clonal tests it is possible to achieve a high
articularly brue with species like shishan
fem@nt_in respect of stem form, growth §nd
other characters to be followed like
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cof shisham. No Final conclusions were, however ., drawi.
I _J{<ij{a Ltak (1961 and 1963) planted 15 cm long semi-hardwood shoot
, C?%F1T9§ of about 2.5 Gm  dia. from shisham trees ranging in
Q}AWQLQVRTPON 31-51 cwm on April 15, 1962, in two wooden boxes
gaiiﬁgoﬁllgdszﬁﬁ:.Thegg.were_treateq with different strengths of
1igﬁt s o}e*?qfxﬂpfjor Lo planting. Tﬁe boxes were pldgad L
N e ) r‘thrUb‘hedge gnd Wwatered with a rose can daily to
' days The mmxﬁpl?t:.Tbg CULLIngs were checked for rooting after 51
- éhizopa: E?Hm tQDLlhg Was obltained with Seradix, strength 2?3
i ¢ i'feﬁgﬁh ?. The number £ roots per cutting and their
:aﬁg,j“dna thickness appeared Lo be greater in case of tLreated
CUPthQS as Compared Lo untreated Cubttings. The author is of the
og}n{oq Lhat it is possible to root semi-hardwood cuttings with and
WthQUL QPDWth‘pFOmoting hormones . The rooting of semi-hardwood
CULtings takes about 45 days as against 120 days for dormant
Nardwood CULEIngs .

Yidakovic (1968) carried out Ca
experimentation on propagation of ab
cops@deration several Tactors which could influence the rooting
ability. These are- hardwood, seni-hardwood, and sof twood cuttings,
Foot cutbings, age of Lhe Lrae, part of the crown, time of planting
and  the individual Lree From which the cuttings were taken.
Hardwood cutbings taken from one year old plants gave the best
rasults. The rootability was from 34% to 73%. Cuttings from 4 and
5 vear old trees dave much lower rootability percentage. Semi-
hardwood GULLings planted in May and June failed completely, while
those planted in AUgUst rooted fFrom 8.3 Lo 20%. Roob cuttings from
one year old plants rooted from 46 Lo 62% while those taken from 4
years old plants rooted From 18 Lo 38%.

All hardwood and seml-harduwood CULtings were 21 am long and at
least of pencil size in thickness. Sofbwood cuttings were in some
cases shorter but were not less than 15 cm. The length of root
cuttings was about 13 cm (5") and the diameter about & m (1/4") .
The root cuttings were planted in horizontal position and covered
With 3-5 cm of sand. The results indicate Lhat besides the type of
the cuttings, the age of the Lree from which the cuttings are taken
anﬂw Lime of planting are also very important factors for
rootability. The masximum rootability in root cuttings was obtained
fhﬁﬁgﬁﬁﬁ‘yﬁaﬁxald plants (62%) when planbted during the first wesk
- of February. _

il Vidakovic and ahsan (1970) have mentioned Lhat experiments Lo
he feasibility of propagating shisham vegetatively

Iﬂmﬁ%ﬁﬁ cassel . bto shisham  improvement programme .
tem in shisham appears to be under a high degree of
was considered that selection of enough quality
ment in the technigue of vegetative propagation,
should constitute the First phase of
achieve an effective improvement in stem
nk in the growth. Experiments with

- should also aim Lo answer the

' 1"||.|- R

deLailed study and
visham by cubtings. He took into
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. 1S possible to grow shisham in the
plantationg by 3 grow shishain

ULLings.
- To Wia L eftent, Propagation of shi
any use in the

" sham by cuttings can be of
thprovement of Lh

e species. I
The elite preey of Dalberyi: i

oty s e A5 Ralbergia sisso

macropropagation ig diTfficult.

are scantbty. When mature
GULLings o obher meLhod of
! I Tissue culture thus could provide a
s togl oy MASs propagation of Superior mature trees oﬁce these
c?h De rellably ldentified. Some work on Lissue culture on shisham
has begn done in India. According Lo Lhe available literature there
are still problems with Lissuer culture of Lhis species.

Chm e mCIRENIASTAY CIC AR

FUTURE RECOMMENDATTONS

= Identify, demarcate and collect seed From suparior stands
and/or single tree Lo securs supplies of marginally improved
saed.
Design, layout and assess
major sites Lhroughout the country .
- Establish clonal and seedling seed orchards for assured
SUpply genetically improved seed and to secure genetic base.
Conduct basic research on cytology, dermplasm and other
" basic genetic principles. A
- Hybridize selected individuals For new genobypes having ;
desirable characteristics such as straight bole, vigorous
- growth, free from disease/pest, etc.
= Develop breeding strategy keeping in view Lhe target for
genetic improvement in sissoo.
- Develop international collaboration For progeny trials and
cogenaelic research in shisham.
sure improved genotypes in several locations available for
collaborators Lo incorporate in national programme .
S R

progeny and provenance trials on

e ni——

on of superior trees and superior stans
Mest Pakistan. For Gen Sull No. i, PFT,

Matwal of Silviculture For

o
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