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ESTABLISHMENT OF SEED ORCHARDS " e / ”
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Seed Orchards of commercially 1mportaﬂf‘t£;e - f

L. .--i!‘i‘ ] e
dzte plus trees of various species were marked in dlffene ‘

to disezse etc. vegetative propagation or clor

offers the-advantage of greater genetic unifora

=

» . -

tion, several expemments were C n%?e

grgﬂﬂgat%‘ behag&gur of Eu ali“
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INTRODUCTION: -

superior germplasm is a pre-requisite of a auqc-n&fp\ tm
improvement programme. There is an acute shortage of vﬂﬂ‘
in our country. The situation is further agsravgtqd‘éﬂiqgf;
to the fact that trees growing already Iin gu;; .‘tp ‘-“ or
plantations are defective, malformed and inferian;_

seed is collected from these inferior trees and nu

raised for further stock, resulting in foxaa:ﬁl;:w
which are almost deprived of superior trees; ™
needs rectification, emphasis is required on .
ior trees and stands for seed’ cellectn.oﬁnr.i LMJ 1t
these superior germplasm is quite useful in 1

ILJ

of the growing stock upto the level desirga
ey 4% {3}

To meet the ultimate pu
| quality seed, Punjab Forestry Research ]
started a project "Establishment of S

Punjab", with the collaboration ar:’f
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PLUS TREE SELECTION. '
For establishment of seed orchards/progeny
tests first step was selection of plus trees. The work
of plus tree marking was started during 1985 with the
commencement of the project. The criteria adopted for
- .1'4

selection of plus trees was vigorous growth, des:.rable w00d....,

quality, disease resistance and quality seed productlon,

el | '?

etc. On the basis of above criteria candidate plus troos of
T8 8

various species were marked during the project penod 1n

different forest divisions. The location is given &s und jer:
b it . wras- el
1. Eucalyptus camaldulensis:

Criteria for selection was based on outstar

straightness of bole, natural good branch Ash»eggj.ggr

of knots, resistance to diseases, adaptation to loc:

adaptation to the marginal sites, fast growth. seed
o - i L

capacity. ~ HER

The detail of plus trees sei‘ected is
TEO8 md.

Forest Division. Location. st +_‘_
Bah?‘walpur Chak Katora Pla,&p,a_tion cgt.ﬂ ]
n n n " ii =y
KasEr ‘Changa Mangal ' h’gﬁi‘a on
Multan 1’:.rawahle '
Ot chawa tal sni Mersnsls ESY

\”'f‘.

i
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o Dolberpia gisgoo: Characteristics taken into account =
for selection were:=- :

B

Straightness of bole, stem quality, diaoqp! 51

resistunce, bark thickness, fast growth, branching hahit;wﬂ‘_ 1;
seed production & higher seed weight. The location of selecte

"l"

trees is as ronow.-

Foregt Division. Location.

Faisalabad Rajana Distributory near
Bhagat Reservoir.

" Bhagat Plantation Cpt.No.2, 3.5.14

Bahawal pur gal Suhanra Plantation Cpt. No.91gniT5A‘
2
' ¥
it Chak Katora plantation. o

Multan Pirawala Plantation compound.arq;;}h
Gujrat Daphar Plantation Cpt.No.16 'qu
Multan Pirawala Plantation Cpt.No.12§»*J‘

3., Salmalia malabaricas: ]
. -
The charactristics for selection |
g
Straightness of bole, natural :

shedding, occultation of knots, disease xﬁg“

growth, good seed producing capabiliﬁ:%'
The trees marked are.- o

Forest Division. Location,
—
Kasur Changa Mangaﬁg i
Bahawalpur Chak Kator '
00;' :
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4. Pinus roxburghii: The factors taken into account Ao
for selection were:- \

. o — -t~ S

Height and diameter growth, straightness and )
taper of the stem, clearance of the stem from branches, degree
of self pruning, branch thickness, lenght and angle of

insertion of branches, crown shape, resin yield etc. 5 4 ' o

The location of the trees marked is:-

Forest Division. Location.

Rawalpindi South Block Kultia Murree Hills
(Panjar)Cpt.No.58.

Ly Block Kaloian Chakla Murree
Hills (Panjar)Cpt.No.24.

Murree Hills Block Surba Cpt.No.?0(V) . 1 to

R Block Ghoragali Cpt.No.57 1 to
(II) & 58. AENAL A

" Block Tret Cpt.No.86(II) A
Totaks Upt Mgl

it

5. Melia azedarach: Straightness' of bbl%ﬁs{
natural good branch shedding, fast growth, cr

seed producing capability etc. were factors t
. iy -ltll'a I g
for selection. , s '5'"‘"1}[ L

Trees marked are:=-

Forest Division. _ _Location.
‘Bahawalpur  3ahawalpur Plal
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Forest Division. Location. ree Hose e —
Rahim Yar Khan Abassia Plantation Cpt.No.3. 1¢t04
" " " v wlpm, 1¢tc B
Bahawalpur Chak Katora Plantation Cpt,No.23.,1 to16
Chichawatni 'Harapa city road and Vehari
Luddon road. 1 %0 6
Sahiwal 3ahiwal-Arifwala Road. At o
Totals= 8
7. Zucalyptus gitriodora: o
Outstanding straightness, natural good branch

shedding, occultation of knots, disease resistance, stes B ':,

quality were e main factors taken into account for selection.
_I-! _.. 4

The location of the trees marked isi=

Forast Division. Location. rE 6

Bahawalpur Chak Katora Plantation Cpt.No.11. il
R - |
Kasur Changa Manza Cpt.No.56 A 1
Totals=  __

Pl B
8. Pinus wallichiana: -

High growth rate, good stem foram, cre
angle, thickness and length of branches, wind_ 185

were considered at the time of selection of plus tree:

The locstion of the trees is:=

Forest Division. Location.
Murree Hills Patriata Forest Cp _._ 2

" Cpt.N 0.3%6 e,

s
-
Eor
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Porest Divigion. _ Lecatlon, P

Kasur Ohanga Manga Plantation Opt.Ne,%1 1 te 31
10. wo Q M' '

(Mesquite)
The factors taken inte scoount werael=

Straightness of bole, high growth rate, disease
resistance, etc. J

The location of the trees marked is as underi=

Forest Divison, L -1 on, | Tree Noge _,
Chichawatni Vehari Luddon road 1 oy sl v

2

" Burewala=Vehari road T I S
Totali=

11. Syzigium cumini:
Outstanding straightness upto ﬂ/! hii

stem, fast growth and adaptability to v“”?ﬁ';ﬁ!ﬁ'r'ﬁﬁ
soils were taken into account for selection °£Jp1]i tree

|
Qo

The location of plus trees marked is as

Forest Divigion.  .Location. _

o |
Kasur Changa Manga Plantation Cpt.N

12. Albizgzia procera:
’ I [ 5 oA b }" P~ 32 "
"Th"a' basia ror u‘lut

Scanned with CamScanner



|

1, Olys

Second ‘step in establishin; seed orchards/progeny
tosts was collection of quality seed from marked candidate plus
trees because seed collection from plus trees is very essentis

for tree breeding & tree improvement works.

In actual field practice seed is collected from
inferior & stunted trees which ultimately results in wood land

occupied by malformed, defectlve trees. To replace these undes
e 1

ipable individuals by desirable ones focus should be on pﬁﬂmﬂnb
g b
ing & producing quality seed. To fulfil this obJectivn ';;f;:;:H

b

plus trecs selected in different localities of Punjab w

collected during the project period for raising seed oret

swI'2d CLlEF

1. Bucalyptus camaldulensis. .
Seed was collected during November, Decemnber .

January during the years 1985,1986,1937,1988 from -5;‘
marked at Chak Katora, Bahawalpur Forest Division and al

Faisalabad Semundri Road.

2. Acacia pilotica.

Seed was collected during the mon
1985,1986,1987,1983 from the plus * ot
plantation, Rahim Yar Khan W

,i" =
Bahawalpur . m%ﬁuﬂ% | o i
e o e
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&. Morus alba:c
Seed was collected during the month of April, 1986,
from the plus trees marked in Changz Maszz Plantation, Xasur

Forest Division,

Se Meliz azedar=chs

Seed was collested Auring Januzry, 1986, from the
plus trees mzrked in 3ahawalpur plastation.

[ M

6. Szlmalia mz=labaricas a g2
Seed wzs ccllected during April, 1987, & mﬂﬂtd

erom the plus trees marked zlong railway track mear mm |

Hapza plamntation.

detzil of nurseries ised is as under:-— -
fear. No. of plants/ Speci.:s.

or area raised ke ST

1934-35 31000 Nos. Bucal
4035-36 20000 Kos.

0.125 acrese
0.25 acres.

- B
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LAYOUT OF SEED ORCHARD USING
PROGENIES OF DIFFERENT PLUS
TREES ALTERNATING AMONG
THEMSELVES IN EACH ROW IN A
.PLOT.

e X o= O @ X o Ko\  GINES
=S O X o'U X A O X O
> O Al D -
= AN R, O 4 = e
A O X LH O s < Qu v T

LEGEND

PLUS TREE NO:1=
PLUS TREE NO:2°*
PLUS TREE NO:3=
PLUS TREE NO:4=

:

A
O
=
X
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at
Bhagat- April, 1987.
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The spucings adopted were replicated three times and '7

the objective of using various spacings was to Q’hh .
their effect on form of trees as well as utnuvu*

of

thinnings requireq for optimum production of quality
Seed., |

ii, Eucalzptus camaldulensis.,

L

In Cpt. No. 7 of Bhagat Reservoip
Of this speccies was raised over an area of :
during lLarch, 1986 ang over two acres d
In seed orchard raised during 1986 ,there
In 25 plots progeny of plus tree No 2 &

of plus tree No.10, in one plot pre -'t"'

=i
E

ree

has been faised. AJl the plus
marked in Chak Katora plantatic
Division. In remaining one z‘?.w
plus tree No.1 progeny (ma:_c_k;d. at Chang
planted. All the root-shoot o ";:u-‘.-’ sprout
growth and survival da_t;a,l was recorded d ri
27 plants were missiizg Iou-t of 64 .'
age was 42.19.. Plot size 1371:5.- ‘
adopted is 2m x 2m. Each ':'.'-B'
single plus tree mah.‘l.na array
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Mirza Muhammad Ashraf, Director (F&E) PARC |
visited seed orchard of Eucalyptus camaldulensis .

at
Bhasat
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Vut of 5.24 agres of “uaalrutue cgualdulanales ~i
gead covhard raleed fa VptuNoyt, 1,12 sores weie m. _ 'II
during April, 1987, 1.12 sores during August, 1987 snd ﬂ:
ing 3 acres during June, 1988, Progenies of five M
thoes Lies Nou2,10,18,26, & 42 vere used for sesd orehanis .,#_
Malsed during Aprid, 1987 and Auguat, 1987, All the abe ' _ J+!_'
tioned plua trees were marked in “hak Kators w e
dahawslpur Porest Divialon. For each 1.12 sores e '
three different spacings vigy 505 x 5.00a, 1.80a II_"‘I
.85 X 1.8% were used. Area was divided inte 9
sige of 21.5 x 17.50 and all the five pw te

ench row. Complete randonmisation of all the
all the available planting positions was done, |

seed orchard established during June, 1988

.
plus trees i.e. N0.5,7,10,26 & 42 were used.
at & spacing of 3.05m x 1.8%5a using plot ole

e

consisting of progeny of single plus tree.
Ly - !’

iid. Melia agedapngh, R o
The seed orchand of this species & :

r “; I

1,12 acrea in Cpt.No.1 at anmc Roservoir.dt

Rt

April, 1957 at the apacing of .l.
x 1.85a, using m w.b ife
l.ﬂ;“';“h‘“ r E :'

[
|
[ o

t a Bahay
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planting position. Stumps of one year old plants were used.

HERLTABILITY STUDIES.

One of the main objectives of the Project "lt‘lh-
lishment of Seed Orchards in the Punjab® was to study the A
haritability of commercial characters of various species for
eatablishing final stage seed orchards. The heritability studies
@nable us to know how a particular trait is influenced by
genatic factors and to what extent. It is important to note
that heritability is not any fixed magnitude, but depends both
on the population and on the environment.

* K. M. Siddiqui and M. Vida-Kovic, 1968, pointed out
that environmental influences and management practices affect
the safe and high genetic gain in even dominant phenotypes :
growing under different environmental conditions. Their :
dominance may be entirely due to better environmental condit- 3.!
ions and management practices and not due to their genetic SN
constitution. It is therefore necessary in the beginning of + =
breeding work to raise progenies from a large number of Mk '
trees and subsequently carryout intensive selection within ¢
between the progenies. It means that our real starting mate:
will be the progenies which have been raised under the same

environmental conditions.

Keeping in view these factors, Punjab Forestry
Research Institute, established seed orchards/progeny tests
during the project period in well planned manner t:g? ' 3. ~
fic purpose of estimation of heritability under uniform
environmental conditions and management pnet:leu.!'l!'--l- af

Data regarding straightness, diameter an
growth of seed orchards/progeny tests at Bhag :
recorded during June, 1988 was catcsonm

i.e.very
.....O............Q..‘...O.Q..'....”'I" ‘
Vidakovic .H. and Siduqni " .!.( ;\
and diameter mm in Shis
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Avorage hei ht of plunta WM
Average dia. of planta 1.85 Cme
dedds aselatacls |
Jaed orchard over an area of 1,12 acre Mu‘

in Appid, 1037 from plug trecs Now5,12,8,14,10,13,15 and 12

fpow Changa Uangs was - studied for straightness of bole and
provisional results aret ..
Total No. of plante exunined 49 ‘ :\ L

Vory straight h Nos. 1,1“-‘ iy

Straight 22 Nos. 6.38%
Moderate 143 Nos. M.ﬁS"ﬂ
Crooked 108 Nos. 31.3%

63 Nos. ‘l9.91!
3.1 M

1,37 Cme

Very crooked

Average height

Average dismeter

Daibenitia $18800.
3ed nursery of Dalbersis sisgoo (Shish

area of 0.125 acres was ruised in May, ‘IWW &
plus trees No.3,7 & 9 murked along Ra.‘ldni'
?. T Singh. Height and diameter oft tin

at) .l'.IJ.'I..

Straightness was also studied and cut
straight -

i.e. very stuighmod.u“, boked and ve
P
qbstmn&onq .mn as \mdqme-
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Tzble-1: Zffect of some growth regulators on rooting
behaviour of E.camaldulensis,i.pilotica, B.gigsco,
M. zlba_ and T.aphylla. '

ecies. Treataent. No.of HNo.of Rooting ¥ =

Sp
cuttings cutting
Zreated. rooted. E—
1. §o CamaldulenSiS N.A.A. 180 - =
" B Control 20 - -
2« A. nilotica N.5.A. 130 - &
" o Control 20 - - The
3. D. sissoo N.A-A. 130 13 - 62.63%
n . Control 20 15 -
4o_M. alba N.A.A. 130 57 -
P v Control 20 1
5. T. a2phylla N.A.A. 130 54
» n Control 20 5 I
In 4. pilotica =nd Sucalyptus camaldulensig
were not produced in the cuttings regardless of whetl

these were treated with N.A.A. or not as shown in table

In Dalbergia sissoo roots were produced :
gs treated with N.A.A. and .15 cuttings not treate
Morus glba and Tazarix aphylla 57 & 54 cuttings
180 treated cuttings ia each spp. From 20 cut
(control) rooting was only 1 & 5 in Morus alt
respectively. o

1 S
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2, 554 tag/litre

242 0.8 *~
2 tug/litze
252 or/litoe ”
%4 -
8, 328 0.2 sg/litre ” 6 1 o ot
0.2 ag/iitre
ot ag/isit
S, Costzhi (8o Lorwone trestuent) 4 o 0

“hs wo0r8 growth horssnes again., Inbremeb cuttings treat
5% Vag/iitre 4 WAL 4 G4 Yag/litre & 2ug/litre con
Cre sproating was S0F waile rooting was observed in fou

708
- -i .
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Seed Orchard of Eucalyptus camaldulensis

at
Bhagat- June, 1988.
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NaA+1BA 100 PPM 12 0 R
Control - 12 0 0 ‘ e
= ek
Dulbergia sissoo S-S -
| T
K:NO,, 200 PPM 12 ? B it
" 100 PPM 12 1 o g

NAA 200 PP 12 10
" 100 PPM 12 9 .
NAA+IBA 200 PPM 12 5 '
" 100 PPM 12 8
Control - 12 1 .

The data on behaviour of branch :é;l:_t

E. camaldulensis shows that sprouting and rooting

in any of the cuttings in any of the treatme

D._sissoo sprouting occured in varying de

treatments but rooting occured only ig_qgﬁnﬂ'““
ol g X

NAA+IBA.

3. Root-shoot cutting exporiment.

Bucalyotus camaldulensis & A. nilo

polythene bags in nurseries f@&"‘ about a year

in fields. This 1nvolvas more e:

oot-—shoot cutt:ms. ?o am ,
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Ouf Ondnodia were made from a 18 yonr old shisham br e
L the month of August, 1987, One hundred root auﬂtnﬂ
wete planted dn pots in two positions 4.0, -, ” "
verticals Wntering was done after 3 days d.n'b‘o
*”ﬁi
L

wore pul out=aide luboratory ulong its w;u og

wipects Ybgervations weve recorded after 58 ¢
of horisontally planted root cuttings 24 &M
out of 50, @giving 48 % success while the ave ,

-!I.,._“ o _"%‘ |
of roota grown waa 55 Om & average number of
e U8

. HEML 'Lt'r

a-w-

wasg 50

pinrre of .
In case of vertically planted gum g8

& gprouted out of 50, giving 64 ¥ success. *
average length of roots rormid. wag ’ﬁotw

B - RE ll‘dik‘

twigs formed was 4 Enping in v:g.“ EB!
tr<ials 75 root cuttings of D.
1938 in pots vor’cioqny. out of

" I ﬁ v = 1.‘ __'IH

'

nproutod l ro_otu Jf. —-— s

. S ST N
Yo )
Fepe e

L - 1-rkl 11 i I{' ‘.:'P:l o i e ll.’l“,llJ ﬂl.‘!“ ki A i
AT Vi r U ¥ =i SR LR,

|

N
B '\‘
—

rd qu-r’
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In a branch cutting experiment using NAA, BAP and
GA rooting hormones in different concentrations
and combinations, maximum sprouting of Dalbergia
$iss00 was 83.33% in NAA 0.8 mg/litre and BAP 1mg/
litre combination. But no rooting was observed und
this treatment. Under treatment of NAA, BAP & GA
1mg/litre combination sprouting & rooting was obs-
erved 66.67% & 16.67% respectively. In case of
Eucalyptus camaldulensis in a similar experiment
sprouting was 100% in all the treatments but no
rooting was observed in any of the treatments.=Thu
Dalbergia sissoo only has given encouraging result

In another branch cutting experiment with the appf
cation of KMNO4, NAA & NAA + IBA rooting hormone i
different concentrations, no sprouting and rooting
was observed in Eucalyptus camaldulensis.

In root-shoot cutting experiment on Eucalyptus
camaldulensis and Acacia nilotica sprouting and
survival was observed regardless of whether these
were made just at the time of planting or one, two
& three days prior to planting. However in case of

Eucalyptus camaldulensis the sprouting and surviva

percentage was higher in cuttings made same day of
planting as compared with other treatments. These

experiments are still continuing.

In root cutting experiment on Dalbergia siggoo

high sprouting and rooting percentage was observed
in vertically planted cuttings i.e. 64%. While the
average length of roots formed (55 Cm) and average

number of twigs formed (5 no.) was higher in
horizontally planted root cuttings.

P/3%6.
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s Four hundred and sixteen plus trees of . _
different forest Species marked in different localities
Mthohn.jtbamdnmmat.dtcum

seed orchanis/progeny tests and these will be a permanent
sounve of seed for future.

2. Seed orchsnds/progeny tests of important fores
sPecies i.e. Shishaw, Simal, Kiker, Eucalyptus, Mulberry and
Sakain ralsed over 26 scres will produce seed of superior
Quality to meet at least partial demand of field foresters an
there will de gradual improvement of genepool in the forests.

#
3. BEffect of Nsphthalens acetic acid (MAA), strik

1|

Senarl amino purine (B4P), Gibrelic acid (GA), Indol Butyric

—
-

scid (IBL) and KMNO, rooting hormones were studied indiw ‘ :
and in varioys comdbinations & concentrations on shoot ings

of various species. Only Q;E $1SS00 gave T
results. This technique will help in multiplication ‘

trees on large scale.

%. Eucalyptus camaldulensis & %
were maodinbod./polythmbm.lthu-_
shoot cuttings were prepared and planted in bed &
developed into plants. Rsising of these _, cies
field planting through root-shoot cuttings wil
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