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The dimate of Chandigarh s g0 blessed that many of the exotic specles are
also established here like other indigenous species. With the development
of the city over the years however, there was remaonal of the trees and alsn
decline in the health of some of the tree species due to various biotic and
abiotic factors. Of late it has been observed that the tri-city flora is being
affected by one or the other malady that Is eating into the ity greens. There
iz infestation by some seriouz kind of insects Hke white ants, mealy bug and
the tree borers leading tn the gradual tree derline; there are other apparent
reasons top- It has been observed that over a period of time some of the
pests are attaining the stage of epidemic form. it was due to these reasons
that the present study was undertaken to ‘Identfy and enlist the
Chandigarh flora with respect to the sensltvity of varlous tree specles to
recently reported tree maladies and suggesting ways and means to check
tree damage’.

[ am happy to note that the above study was awarded to Principal
Investgator - Dr: Satlsh Narula, Former Senlor Extension Speclalist [Punjab
Agricultural Untversity), Incharge FASS. UT Chandigarh by Forest
department UT Chandigarh after getting it funded through Sclence &
Technology Department. UT Chandigarh

[ extend my sincere congratulatonz for publicatHon of "Tree
Maladies and Remedies In Chandigarh”. [ am sure that thiz document will
not only throw light on the possible ciuse of ree decline and remedies in
Chandigarh but will act as puidance for other cities of the country where
such tree maladies are observed. ,

‘-

(Santosh Kumar)
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The residents of Chandigarh feel pride in living in one of the greenest cities
of Asia. Their love for the flora is visible as they want ot have all kind of
planits in the confines of their home gardens. The development
departments are also doing their bit to give asstheticlook ta the city. Thisis
also evident form the upkeep of city gardens and greens.

The city got its green cover form none other than Dr. M.S. Randhawa
who the Chairman of the first Landscape Advisory Commbittes, At that ime
almost all kind of tree specles whether indigencous or exotic were
introduced in the city from various parts of the countrg. This was done in
addidon to the preservation of local flora which still exists in the form of
groves. All thanks to the prevailing clhnatic condidons, most the fora
settled here making this city its abode. Some of the exotic species even
allowed multiplication by propagation through seeds or vegetative means.
However, over a period of time these were expozed to the local plant
problems created partially by the human error or the climatic or other
natural causes, There started decline of some of the specles, Also there
started appearing some new insects anc diseases. This lead to the slow
dediine of dylng ofthe plants.

Need was felt to study the underlying causes of tree decline. The
Depariment of Forests of the Changdigarh Administration responded to the
Al and constitwied a study. The work was assigned to the author the
subject Matter Specialist Horticulture from Punjab Agriculture University
based in Chandigarh. The experience of being a part of the city for more
than three decades came handy and the work was started on various
aspects working on both hiotic and abiotic factors responsible for the
gradual tree decline. During the course of study many a new interesting
factz came into the notice of the investigator. Some of the new insect, pests
and diseases were ohserved. Also there was unexpectedly seen a definite
shift of some of the pests and diseases to unknown alternate hosts that need
further study. The document thus made holds good for all the cities of India
as the problems are common.

I wich to thank Mr Santosh Kumar, [F§ Conservator of
Forests,Department of Forests & Wildlife and Director (Sclence &
Technology) Chandigarh Administration for showing faith in me for
carrying out this study. During this study the author was assisted by a
Research fellow, Nitu Adiwla, M.Sc., Floriculture, without whose sustained
help this study would nothave been posgible. ] wish thiz study comes handy
for all those responsible for the green development of the city to make lta

‘Maodel Horteulture City,
%%@ =X o.v—jf’zf

(Dr. Satish Narnla)
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Tree Maladies and Remedies in
Chandigarh

Introduction

Chandigarh the city beautiful is known the world over for its planning and the green cover. Itis known
to be the greenest city in Asia with 38-04 percent area under green cover. The city was planned by Le
Corbusier and it was provided with the green apparel by Dr. M S Randhawa, who was the Chairman of
the Chandigarh Landscape Advisory Committee (Archives). He introduced many indigenous as well
as exotic species in Chandigarh. He also had passed strict instructions to preserve the old plantation
comprising of the seedling mangoes and other indigenous trees.

To understand the greenery in any city, it is important to understand its climate. The City
receives 1110.7 mm average annual rainfall, 80 percent of which is received during monsoon period
i.e. June-September. July and August are the rainiest months. Ten percent of the normal rainfall is
received in cold season. On an average, there are 49 rainy days (days with rainfall of 2.5 mm or more)
in ayear. The heaviest rainfall in 24 hours recorded in the union territory was 262 mm on 18th of July,
2000 (Tribune, Sept 13,2002).

At the time of original planting, a large number of indigenous and exotic species were
introduced both in avenue plantation, in parks and also in scattered manner in the city. Over a period
oftime, some of these species have established and have made this region their abode. However, trees
like Gulmohar (Delonix regia) and most of the Cassia spp. have almost disappeared due either to short
life span or brittle branches that snapped with wind. In such cases, repeated breaking gave rise to
cluster of weak branches. Such trees were also severely infested with insects due to the irregular
breaking of limbs. A few specimens could still be seen struggling for life on Madhya Marg.

The health and life of the tree depends upon its root system which also provides anchorage to
the tree. However, the tree root system in cities is exposed to repeated assaults by service providers
that comprise agencies operating in road, sewerage, water, communication or electricity. It is because
of this reason that the life of the tree is tremendously cut-short. As the roots are repeatedly damaged
severely, there is no scope of survival or taking corrective measures. Trees are the integral part of
landscape, however, the nature of different tree species is one aspect that was least studied and
understood. The plantation in olden times was mostly on the basis of whatever-is-available in the
nursery or at the most due to the shape of the tree and it was not location specific. Not much work was
done on the nature of trees used in the cities for avenue and garden plantations.

In Chandigarh, as the city came up and developed, various tree species were planted and some
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of even exotlc species gave pood performance. However, now when the trees are fully grown, thefr
usage, merits and demerits on the city roads are visible. For example, in case of Arjun tree (Terminallia
aifuna) that forms two prominent avenues across the length and breadth of the clty, have more of
disadvantage than doing the good. They bear bold but light seed capsules during summer when the
monsoon is round the corner. As the rain starts accompanied by winds, all the seed capsules fall to the
ground, are carried with run-off water and choke the sewerage causing pool of water. As the tree is
very prone to borer attack, its limbs have become hollow within and snap with a wind velocity evena
little more than the normal. And above all, the ipnorant and greedy people remove the bark and leaves
to uze these plant parts for medicinal purpoze with no congideration for tree life and also knowing not
thatwhatevertheywere eating was nothing but pollution laden poison.

Simdlarly, the planting of the trees like Pilldhan (Flcus benghalensis) as avenue tree was hot a good
choice as the Pilkhan and for that matter any other Ficus species plant attaing huge dimensiong above
ground and need matching anchorage. However, practically it is not possible as the roots have hardly
any space to spread with the result that they do not get the matching nourishment. There is a looze
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anchorage too due to the damage caused by digging by various departments. Another disadvantage is
the crushing of the dropping seed capsules under the vehicles making the road slippery posing

danger for the commuters, especially when the fall due to high winds is followed by drizzle.
The silver nak is another tree that is too prone to white ant and mango mealy bug attack. The




infestation causes gumming and there is tree decline. There are other tree species too that will be
dealt with in detail. When we study the causes of tree decline, both the biotic and abiotic factors
contribute towards various maladies.

Aims and Objectives

The Chandigarh climate is so blessed that many of the exotic species also established here like
other indigenous species. With the development of the city over the years, however, there was
removal of the trees and also decline in the health of some of the tree species due to various bioticand
abiotic factors. Of late, it has been observed that the tri-city flora is being affected by one or the other
malady that is eating into the city greens. There is infestation by some serious kind of insects like
white ants, mealy bug and the tree borers leading to the gradual tree decline. There are other
apparent reasons too. It has been observed that over a period of time some of the pests are attaining
the stage of epidemic form. It was due to these reasons that the present study was undertaken to
'Identify and enlist the Chandigarh flora with respect to the sensitivity of various tree species to
recently reported tree maladies and suggesting ways and means to check tree damage'. It is felt that
this document will not only throw light on the possible causes of tree decline and remedies in
Chandigarh only but will be a guideline for other cities of the country where such urban planting has
been done.

Methodology adapted

All the city avenues were marked for different kind of species. Individual tree species were
studied for their growing nature, merits and demerits, sensitivity to insect-pests and diseases,
present state and appearance of different pests on it, sensitivity to pollution, appearance of new
insects and diseases. For this, tenth tree of almost every species was visited for visual observations
and present status. Similarly, various parks and gardens were surveyed to study the condition of trees
and shrubs. Wherever new disease or insect symptoms or specimens were found, these were
collected and gotidentified from the institutes like PAU, Ludhiana, IARI PUSA or FRI, Dehradun. Based
on this, certain conclusions were drawn. Identification of certain pests needs further study and
explanation.

Manmade factors responsible for tree damage and decline

While dealing with plants, one can understand the damages caused by the natural calamities
but it is disappointing to see that in cities, the well-established, known and recommended practices
are not followed. Lot of damage could be avoided if only the decision making with respect to cutting of
limbs, making pits near the trees etc. is done after consultation with experts with technical
knowledge of horticulture. Presently, it is being done by those who have least understanding of the
subject causing tremendous damage to the city flora.

To understand this problem, one should know that the spread of roots is normally as much as
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the drip area or the canopy of the tree. This aspect is least understood and it is becange of this reason
that the people dealing with the development work are unaware of the damage that they inflict by
faulty planning and execution of worlg be it the digging of the trenches, expansion of the roads or
laying the paver blocks, concretization of the areas around trees besides other operations. This could
be avoided only when there is co-ordination and understanding between various development
departments with that of the hortdculture department.
Making or Unplanned extension ofroads

There is no doubt that for the development works in the cities, at times, trees have to be
removed but many ofthem could be saved even when aleast consideration was shown to save them. It
has been observed that at many places the trees are removed when even a slight shift in alisnment
could save them. It was also observed that even where there was plenty of space to shift the cycle
track; it was constructed very near to the feet of the trees severely damaging the roots as has been
done in sector 18 near the Sector 18-19 trafficlights. The dead and cut roots become breeding ground
for the insects and pests and such trees were subjected to the potential danger of falling during the
monsoon ordueto high wind.

eyt o =
A i

Picture 2: Realignment could have saved the tree which siomds as o danger
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One of thereasons of the deteriorating health of the trees in the city is poor anchorage, damage
to the roots and piling of the mud etc around the trees. It Is due to the unending task of making
trenches along the road and then piling up the mud and malba with the excavated soil. The piled up
mud also conserves moisture and it becomes potential danger for the bark and the phloem in the
Immedlate vicinity. It becomes a perfect breeding place for the insect /pest and diseases. There is also
no provigion left to provide plant protection by using chemicals that need to be applied in the root
zone,

Creation of pavements

Creation of pavements makes the zoil compactthat resulted in low availability of water and sir
to the plant roots. Also, as the blocks are impervious, there Is no seepage to sustain the water
requirement of the trees and there is almost hundred per cent run off and wastage of rain water. Ithas
also been reported that the hard surface results in the increased amount of pollens in the atmosphere
as those falling on the hard surface are subject to be alt-borne again. This caused Increased amount of
dllergens in the air

The hard pavement surface absorbs tremendous heat during summer months and thin
surface roots of the trees that are the true feeders get bumnt causing severe setbaclk Besides, lot of
damage is caused to the feeder roots while laying out the pavement blocks. It is because of these
reasons that the tree roots are subjected to fimgal Infestation. The cut and dead roots also act as
pathogen pool in soll for furtheting infecton. A tree with damaped roots loses s anchorage and falls
to support the above-ground heavy head that results in its falling during storm conditions.




Use of crude equipment for removing limbs

The first mistake is made when the selection of tree species is made without taking into
consideration the overhead wires. And when there is conflict of the tree limbs and branches with
overhead wires, the concerned department workers cut them with 'weapons' like crude blade (gandasa)
and axe causing tremendous damage to the trees. They are also not aware about the correct process of
cutting big limbs with the result that while cutting, the heavy branches in the process of being cut fall
midway, dragging and damaging most of the tree bark and also other tree limbs and branches. The uneven
cuts inflicted on the limbs and branches become the breeding ground for insect, pest and diseases that
invade through such exposed surfaces. The most serious of all is the tree borer (Indarbela spp.). It enters
the damaged limbs through the irregularly cut surface and makes its abode in the heart of the tree. The
damage to the tree by this insect is multifarious. It makes holes in the tree damaging the conduction channel
interrupting the nutritional movement. Due to this, the root system is also weakened. The borer also eats bark
ofthe tree and damages the tissues below, again causing damage to the conduction channels. It secretes certain
chemicals too inside the tree thatburn the heart of the tree further damaging the conduction channels.

The tree limbs become hollow from within and fall off with the slightest of wind velocity that is even a
little more than the normal. This aspect was especially dealt with during this study. All the city avenues
comprising of various tree spp., were marked and every 10" tree was visited to see the extent of damage caused
by the borer. It was observed that the damage of this insect was more pronounced in case of Arjun, Amaltas,
Silver Oak and Chorisia speciosa etceteras. In the home gardens too, this insect thrives on various fruit trees like
guava, litchi, citrus spp., pear, sapota and mango.

There is a need for giving strong instructions against the use of such equipment to the concerned
departments. For this purpose only electrical/mechanical saw should be used. One third cut should be given
from below and the cut given from above should meet this cut in the mid-way. Such a cut with smooth round
surface does not allow the entry of insects like the tree borer. Another way is to cut the limbs few feet above the
intended length with axe etc. and then giving a regular cut with a saw. For any such operations of cutting and
removing of limbs, the concerned departments should not venture out on their own and should carry out such
operations in collaborations with the representative of the horticulture department who are trained to cut
such heavy limbs without causing damage to the tree.

Unplanned planting

While planting various tree species, we see only the size of the plant at the time of planting and forget
its potential spread and height in years to come with the result that after a few years, it starts interfering with
overhead lines causing repeated electricity supply failure. Such trees are subjected to repeated cuttings and in
this process they not only lose shape but are also prone to falling due to lop-sided growth. It is, therefore,
necessary to see the space available and then select a suitable species for planting. The planting agency should
also be aware about the under ground facilities.
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Another glaring example of the unplanned planting is that of Tecoma argentia planted close to the
edge of the road along the Jan Marg and which has dangerously bent on the road cansing potential
threat to the life and property of the pedestrians as well as road users. These plants were planted
unmindful of the Chukrasia (Chukrasia tebuiaris) growing in the very near vicinity. Itis for the want of

the space and light that Tecoma argentla is unable to grow straight up naturally and is bending
towards the road.




It had also been a practice to do the gap filling in various tree avenues with whatever species was

available in the nursery. This trend of planting off type plants in an avenue has spelt trouble for the
existing plants as the insect and disease that were specific to that species have started spreading to
the other plant species in the near vicinity making these their alternate host. The planting at Madhya
Marg is such a mixed type of planting that comprises mostly of plants of Cassia spp., Haldu, Kusum,
Chukrasia, Silver Oak, Koelreuteria, Ficus spp. trees and many more. No consideration was given to the
selection of specie at the time of subsequent replacement that should have been the same as the dead
tree.

Over a period of time due to brittleness of branches there has been tremendous breaking of
limbs and branch snapping especially in various Cassia spp. plants that have put forth multiple stems
at the broken ends. These are weak by nature and break easily during rains and high wind velocity. It
has also been observed that in most of the avenue planting, the trees have limbs spreading towards
roads interfering with the smooth movement of the traffic. The departments concerned should
periodically prune the side branches that interfere. The tree species that are very sturdy and make
high crown are Chukrasia (Chukrasia tabularis), Mahagoni (Swietenia mahagoni), Alstonia (Alstonia
scholaris), Buddha's Coconut (Sterculia alata) etc. The trees like Arjuna, Jamun, Mango, Miletia, Pink
Mohar (Cassia nodosa) etc should never be planted as avenue trees for various reasons. The cold and
frost did not do good to the Imli (Tamarindus indica) avenue on Sukhna path and there was heavy
mortality. About 50-60 per cent of plantation died and was replaced by Chukrasia. Some of the
surviving Imlitrees are also showing signs of decline.

Removal of wood from trees by nomads

During winter, a large chunk of wood is pruned and taken to colonies to be used as fuel. It has also been
observed that there is unauthorized removal of wood by nomads mainly during winter season. Such
activities are causing tremendous damage to the city flora. The breaking of tree branches and limbs

exposesitto various kinds of insects, pests and diseases besides causing loss of green
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Removal of tree parts for medicinal use
The trees with medicinal value like Arjuna, Jamun, mangoe, etc are extensively damaged by the

residents who remove bark, leaves and other plant parts for medicinal purposes which, however, isa
mis-conception. Such practice is not only damaging for the trees but also a health hazard for those
consuming such plant parts. The trees are standing on the road sides and are laden with lethal
pollutants that may cause sericus health problems. The trees 30 damaged are exposed to insect and
disease infestation. The removal of bark and damage to the conduction channels make the roots weak

too asthey do notget the photosynthates required for their nourishment, growth and spread.
Fires (borningleaves) under irees
Itis unfortunate that the sanitation staff, wary of removing the broken twigs and leaves from the base

of the tree normally leave or collect it near the base of the tree, This kind of plle provides a perfect
breeding place for insects especially white ants. Besides, such piles are also exposed to fire hazards
either by a passerby or even by a sofod karamchar] that goes unabatted. It also caused remendous
damage to the main tree trunk by damaging the conduction channels
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Picage 8 Damaged bark of Arjun areefor  Piceae 9: Gollection of debris under the tree,
medicinal purpose on Jon mnarg which might be burant later on
Such a practice is not only against law but also causes health hazards due to emission of poisonous
gases and allergens. This also makes the roads unsafe as there 1s poor visibility due to smoke.

The polluting atmosphere further damapges the tree growth. Strict instructions should be
given againstburning ofleaves and those responsible should be subjected to heavy fine.

Picture 10: The burning of leaves goes unaboted



Pinsused to hold banners

The big nails used by the private sector to tie up banners should be completely banned as this causes
injury to the main trunk. There is gumming from the injured plant parts causing permanent damage.
The injury caused to the tree invites horde of fungi some of which like poria may advance by drawing
moisture. The fungi are known silent killers. The injured parts are also exposed to the attack by

various insects. It should be understood that the trees are not the poles provided for such activities.
Tree damage caused by the residents living along the avenues

Due to space constraints and the development, the plantations in some of the avenues have been done
just next to the boundary wall of the residences. The trees in some of the cases are heavy shade trees.
When these trees grow, they shade the residences and these are then pruned by the residents on their
own without permission making the tree growth lopsided. The damage to such trees is multipronged
as the crudely cutlimbs are exposed to insect and disease attack that hollow the tree from within. Also
the lopsided tree is prone to falling during monsoon or with high winds. The selection of species
should be as per the space available.

Hooking nightlight system

Excessive night lighting is now known to cause damage to some trees. However, effects of
supplemental lighting on trees are complex. According to Chaney, W. R. of Purdue University, the one
recommending the use of such light systems should be well aware about the tree response with
respect to the type of lamps used and the spectrum of radiation emitted that may affect some of the

crucial biological processes

Trees are dependent for normal growth and development on quality (wavelength or color), intensity
(brightness) and duration of light during a 24 hour period (photoperiod). For the normal growth, the
tree has to get all these parameters irrespective of the source whether from the natural or artificial
lighting. The warm lights emitted by the red or infra-red range extend the day length and can change
flowering patterns and promote uninterrupted growth that could be damaging. During adverse
weather conditions, there could be damaging in evergreen trees in which case the growth is
otherwise slowed down or temporarily suspended. It is not so when they get light almost all the day
through, weather natural or artificially. Continuous lighting should, therefore, be discouraged. The
trees subjected to continuous lighting show weak response to stresses. Highly sensitive trees should
be avoided in areas where high intensity lighting rich in red and infrared wavelengths is used. Work

hasbeen done on this aspect and studies suggest the following:
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Light zource Wavalength emitted Potentlal effect on trees
Fluorescent High blue, Low red Low
Incandescent High red and infrared High
Mercury vapor Violet to blue Low
Metal halide Green to arange Low
High pressure sodium High in red to infrared High

Tabla 1: Wavelength amitted by different typex of light source and their
potential effect on photo-bielogical processes In trees

Lack ofinformation on maladies and remedies

The clty tree flora can only be saved If it Is locked after sclentifically. Tremendous damage Is caused
either due to ignorance or lack of will. The symptoms of various maladies are the repeated
appearance of varlous insects and diseases, the aspect thatis over-looked. There is a need for making
a calendar of operations for various maladies specific to the tree species that form major part for
avenue plantation in the clty. There Is also need for periodical orlentation for the officlals concerned
with the latest maladies and remedies. Ahove all, there is need for monitoring the repeated
appearance of same problems and the control should be done without complacence, on sustained
basis.

Lackofinformation on damage control after natural calamites

The plantaton Is exposed to natural calamites ke wind storms, heavy rains and hurticanes. There is

tremendous damage to the trees, some of which get completely uprooted. Such like calamities alse
expose the actual conditlon of the cityflora.

.

Picture 11: Scene dfter noturol disuster




The hanging or broken limbs are snapped with the help of crude equipment like gandasa and axe and

are leftlike that only. Such exposed limbs on trees act as breeding place for insect especially borer and
fungal diseases further weakening the trees that are prone to fall and limb breakage, waiting another
disaster. After the first clearance of the area such tree should be revisited to give scientific treatment
by giving round cut using mechanical saw and smearing the cut area with disinfectants. Such
practices, however, are never followed. These like operations hardly take any time provided electrical
instruments are pressed for use. It is also very important to do immediate pruning and training of
such trees for balancing otherwise there are repeated damages.

Pollution

Much has been said and written about the causes of pollution and measures to check it or at least
bring down the pollution level. One of the important measures suggested is the planting of trees that
not only act as ‘sponge’ absorbing gaseous contents but also as a source of emission of oxygen. The
information on the pollution resistant species is, however, very less. While planning about the
plantation the trees at a particular place in the city the first consideration should be about knowing
the pollution areas and then suggesting the suitable species. Even amongst the pollution resistance

species, the ones thatare indigenous should be preferred for replacement.




o = 9 2 “ . 4 L - 2 2 _ |69t|z9|zzv| - |e€r|09 |92 | _ 666T
- - % e - - - - o - g - |oe |9s|oze| - |s8 |e¥ |9gz| - 866T
a 5 - = - - - - - = - - |ev |6S|ssz| - |zv |s¥|9zz| - L66T
“ = = o 3 “ - " 4 = - - | 92 |80 |60z| - | 91 |90 |[ser| - 9661
- . - - i - - - N - . - | se |zt |tzz| - | sz |o1 |esT| _ S66T
2 - = = & 2 = - @ = = - | 8z |zt |t0z| - | 6z €0 |[¥ST| - 661
. y = “ . . o i = = - - | se |1 |0osz| - | ez |o1 |g22| - €661

LIATT
09 |09 |o¥T| 09 | 09 |09 |0oPT| 09 | 09 |09 |0o¥1| 09 |08 |08 |09€ | 0ZT [ 09 |09 |O¥PTI | 09 |AI4ISSIN YAd
"ON | 0S| NdS |IWdSYd| "ON | “0OS | INdS [IWdSY| "ON | “OS | WdS [IWdS¥| "ON | *OS [ WdS [WdS¥| "ON | ‘OS | WdS [WdSYH | 4ALINVYVd
3elA ohw.wo.-u.uﬂm ﬁwﬂu.wwumm@ﬂ_h% ’ vasy LT HOLDAS | ANOZ
efemquirey] S00Z 390 uiogy aVINOI TVIILSNANI

Z¥-90D




yoBipupy?) [0 uawuodIAug Jo 33p.10333.11(q ‘UrAob sInuayInBIpubnyI' mmm : 32INnos
( 1830w o1qnd Jad wresSoaormu ui afelaAe [enuue) yredipuery) uil ejep Aienb Jre jusiquuy :Z s[qeL

€T 4 = €0T | ¥#I & = 06 vi 0¢ = 16 0z Z - LET | 8T (4 = L8 1102
1 4 = €8 Zl Z = €T 08 = LL 0z (4 = (A A A (4 = 98 oroz
L
0¥ 0s = 09 0¥ 0s = 0¥ 0s = 09 (07 0s = 09 09 0s = 09 |olqisstuuad
pastaay

€T Z 9S1 | 84 SF Z 09T | 08 (4" 02 | SST | £4 6T 4 98T | €6 LT Z B8ST | LL 600¢

€1 4 161 | 16 €T Z 96T | S6 €1 0’z | 281 | 06 61 Z 0S¢ | 121 | ST Z 04T | I8 800¢

IT 4 912 | 00T | %I Z 01Z | 66 €1 0Z | L6T | €6 1z (4 98¢ | 2ET | 9T (4 Z61 | 88 £002

(0} 0z | I61 | ¥6 LT 4 90€ | I¥T | 2T (4 S8T | LB 9002

T1 4 861 | 08 ST ( PEZN] 20T | ET 0'Z | 98T | ¥L 02 | O°E | OE¥ | LPT | 9T € S1Z | Z6 S00¢

- - - - - - - - EL 09 | LET | 69 TE [0SR FOECOET | JSE |05 || ESE NETT Y