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TECHNICAL NOTE No. 12
TENDING OPERATIONS

12.1  All operations carried out from seedling stage
of a tree are called tending operations. These o cr"l%' . e
imp ove the forest growth in the best possible w P
of desired quality in terms of timber and fuel
defined period.

age of maturity
arc cariied oyt 4

. D s i o
4y S0 as 1o get maximym yield
wood etc., from g unit arca in 5

The followings are {included under Tending Operations :
I. Weeding
II. Hoeing
III. Cleaning
IV. Thinning
V. Improvement Felling
VI. Selection Thinning
VII. Light increment Felling
VIII. Cuitural Operations
IX. Pruning
X. Climber Cutting
XI. Coppice Thinning.
12.2 1. WEEDING
It consists of removing all unwanted growth which competes with the

development of the principal species to reduce root competition. Certain spp.
like Eucalyptus require intensive weeding as these are comparatively more sensitive

to root competition.

i i ings in the plantations

e most practical method of carrying out weedings 1n s

is to dghscrapino gr weeds in 50 cm wide circular strips all around the plants.
Where the plarftations are done at closer spacing e.g. in Saraswatl .1rr1gated:
plantations, where thick growth of high grass develops, a 50 cm wide strip shoulc

be clear cut so as to allow free circulation of air.

sirable to reduce the number

s T ion, it will be d-
Weeding being a costly operation, it will be The following steps may be

of weeaings, without adverse effect to the plants.
taken so that the weed growth is reduced :

(i) The area may be ploughed, if possible, before it is taken up for

planting.
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| { weedings required n most of our species, will be ;
SES) 5
The number «

(hree weedings during August, October, and }cbrwu)‘-March_
First oyedr,

| vear: two weedings during September-October and FCbru“Y‘March.
Second Year,
Third vear; only one weeding during September-October if necessary,
Hrd voal, )
12.3 11. HOEING

This operation aims at lposcning 1l}c soil all aroun_d thnf l\‘p‘l;mt an.(]]’n is done
with two objects of Conservation of moisture by \\"ay. of br’m‘ ing capillary tubes,
and loosening of soil so as to allow aeration of root s.\st}m of the plant, _In
addition to this, the root system of grasses and weeds is also damaged resulting
in lesser growth of weeds.

After irrigation or rains when the soil is just dry so as to allow easy
working, the soil is hoed with a scraper. Hoeing should not be done when the

soil is either very wet or very dry i.e. it should be done when the soj] is in a
state of warttar

Weeding should be followed by hoeing.
areas where the soil is heavy or badly trampled.
top priority in plantations having medium to heavy

Hoeing is very useful especially in
This operation should be given
soils and desert areas.

Number of hoeings required will be as under -

Firest year: two hoeings in September- October and February- March,

Second year; two hoeings in September-October and February-March,

Third year; — Sl e ,
o cltobi:ar’ only one hoeing will be sufficient if carried out during September-

124 TI. CLEANING

d outin crop not past the sapling stage. 1n this the

of unwanted stems or specics.
il root and light competlthl:l;
" ; Tegulation of light conditions than wi
crops.  Cleanings ::Pet'tlo"' Itis done both in plantations as well as in natural
for mixed crops where the composition of
: s early thinnings are combined with cleanings
ly in kikar (;‘ termed as cleanings. Ip Haryana this operation 18
of stems is generally VCf%
Rl G5, height these are spacecli (t)l‘njc
- In fact thi dle is that the spacing should equal th
generally due o rqg; o also  saves kikar sowing from frost damage which 15
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stick of desired length is taken and pas ed th '

1‘:“ ts on either end of the sthk are retained and r:)hl::g:]cst? cmlrn]r:;c«(;f vav'hncgr,'
0 P denc amongst the subordinate sta_ﬂ' not to do this opcration. with atcl
o ihat good germmatlon look may be spoiled but this is an absolutely wrong
i nd this fear should be discarded. There is hardly any need of c‘lcanings

in the p\antations.
2.5 v THINNINGS

This is an operation carried out in a crop beyond the sapling stage and

1o the beginning of regeneration period with an object of diminishing root and
gt competition for the ultimate benefit of the future stems. Thinnings, strictly
. ried out in pure, even-aged or relatively even-aged crops. In a

are car ) _ '
the operation will be termed as improvement fellings.

12.6 The objects of thinnings are :

@ To regulate the hygiene of the crop by getting rid of dead, dying and
diseased trees.

(b) To provid: best physical .conditions for growth. When a dense
stand 1 opened by the thinnings, the remaining stems grow faster and
the increase of growth in diameter is considerable and not infrequently

annual rings 3 of 4 times as wide as before thinnings can be seen.
If a tree has a fairly well developed crown and is growing ina close
stand, the opening of the stand admits more light to the lower part of
the crown and reduces root competition for soil moisture and nutrients.
There is not only a stimulated diameter growth through this increased
intensity of assimilation, but also the crown increases in size. At
the same time the root system is enlarged proportionately and there
is a sustained growth greater than before the new conditions were

established.

(c) To ensure uniform distribution of trees all over the area.

(d) To chocse the right $ype of trees of right species as future crop.

*‘ (¢) To minimise the climber damage and reduce the fire hazard, by get-

ting rid of the suppressed stems.

() To get timber of desired quality and mechanical strength.  Uniformly
ipulating the. thinning degree

grown timber can be produced by man
and thinning cycle.

127 The basic principles involved in all types of thinnings are as under:

(a) Reduction in the number of stems per unit area (o minimise the root
and light competition for the ultimate benefit of the gr_owt_h of the
future stems & at the same time keeping sufficient stocking 1n the crop
for the development of better form and for maintaining the soil
fertility .
(b) Whatever be the degrees of thinning, the total volume produc_tion
per unit area for a given site and for a given age is the same. With a
heavier degree of thinning the final yield decreascs, but it is compensated
with quality of timber of large sized trees.
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. ; - nines the density of leaf canopy must

While carrying out thinnings . be

(c) maintained and no lasting gaps should be created, otherwxsc. there jg
duced volume resulting from reduced soil fcrti]ity

every likelihood of re _
and ylesser amount of photosynthesis.

ses of trees removed or retained, and the

the cla:
upon educed, thinnings may be

din : i
12.8 Depending ber of trees per unit area is r

manner in which the num
classified as :

(a) Ordinary thinning

(b) Crown thinning

(c) Hecks free thinning

(d) Craib’s advance thinning
(¢) Thinning to a formula
(f) Maximum thinning

(8) Mechanical thinning

(h) Selection thinning

In this state thinnings given at a, ¢ and g are applicable

12.9 (a) Ordinary Thinning

This is the thinning ordinarily practised and is, therefore, known as
ordinary thinning. This is also called low thinning or German thinning. In
this the removal of trees is affected starting from the lowest class i.e. the suppressed
class and gradually working upward through the dominated and dominant classes.
The maximum number of stems are removed from the suppressed class and least
from dominant class. The under lying principle of this thinning is that trees
which have been left behind in the struggle for existence completely or partially, do
not perform any useful purpose and there is no use rotaining them. On’ the
contrary these are likely to harm the healthier trees by way of accelerating the
root competition as well as spreading many diseases through insects fungi
climbers and fire etc. This thinning follows nature in which the reductio’n in thé
number of stems takes place through the elimination of suppressed, dominated

and a few dominant trees.

(8) 12.10 Grades of Ordinary Thinnings

There are five recognised grades of ordinar inni ‘ |
y thinning i.e. A to E. Outof
these grades A, D and E are not applicable in Harya be ained
The remaining grades 7.e. B and C are as under - yana and need not be explained.

In B grade thinning, dead, dying, discased trees from all canopy classes

?ir:)clln iulpptretssed trees, dommated. trees with defective stems or crowns, whippy and
nant trees with very defective sterns and crown form are removed.

In C grade thinnings, i it] I :

. 88, 1n addition to the trees prescribed for removal in B
g:d:l’s :”rethe dgmmated trees plus the less promising trees in the dominant class
oo moved. 1In gaps likely to becreated by removal of dominant trees

suppressed trees may be retained to maintain soil fertility.
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It has been observed in Haryana that best

' ; : ) St results : .

inning carried, OuL1S between B and C grades, wheregs g CCANE if the firg
o Qf C grade. 18, in thc. Interest of forest plantat Subseque
(hinnings are adopted in true spirit. N8 1 these grages of
12.11 1In the forests of this State ordinary thinn;

. th -
(e followings : y thinnings are yjteq because of

1. Most of the species, exce

V1 pt Mulbery, are |i .
no use retaining the trees left behing in strugglz fore Ll)%me?&panders REGIED, 1h I

2. There is a ready market for the sale of small sized stuff.

3. Most of our species are fire te i
_ nder and our locations are liah
cated and frequent fires, o i e
gaw 1 q The removal of weaker stems shall reduce the fire

4. Most of our areas, except Shiwalik '
s, are least prone to water erosion.
Therefore, the removal of lower canopy shall not expose the areas to such type of
erosion.

12.12 (¢) Thinning to a formula,

Certain thumb rules have been worked out and standardized to facilitate
the carrying out of the thinnings by subordinate field staff. Thisis not actually
thinning but a simple check on thinning so that the subordinates may not commit

mi§takes while c:arrying out thipning. The thumb rules are based on the relation-
ship between D i.e. average diameter and d average spacing in cms.

Some of the formulae of thinning applicable in Forestry,
1. (i) For irregular sal crops of more than 20 cm dia
d=18 D (Kalesar Sal Forest)

(ii) For irregular sal crops of below 20 cm dia.
=24 D (Warran’s formula)
2. (i) for shishamcrops of more than 20 ¢m dia.
d=24D

Y i rops of below 20 cm dia.
(i) gifsi)h‘glamc P (Howard’s formula)
Formulae applicable to Sal crops cam be applied to kikar crops as
well.

. cried out in certain species in young stage without any
- These thm?gnrgaiizr;sc:vhatsoever, in order to provide uniform spacement to
filsjon ) o le stage all growing saplings are, more or less of the same vigour
all plants. In ear’y 1 of trees is done just mechanically. Generally if rows of plant-
aqd thus the .fe.m°"&en the trees are removed alternately either in rows or diagon-
ations are existing f Acacia nilotica a spacing of 150 cm is generally given with a
ally. In sowings 01 neth. The stick is passed through line sowings and all plants
stick of 12303?1 ofe %ho. stick are removed and one on either side of stick is
coming in
retained.

irrigated plantatiots of Dalbergia sissoo the original spacement is of
; In ﬁf'ﬁé’ihe alternate lines are removed diagonally, thus giving a spacement
ImX2m whe
of 3.5X3.5 meters.
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e following thinning cycles for important species of this State are

12.13 Th
prcscribed s
. Acacia pilotica
Ist thinning 4th year
2nd thinning 9th year
Subsequent thinning at 10 years cycle.
&
2. Dalbergia sissoo and Accacia catechu "
Ist thinning 4th year
2nd thinning 10th year
Subsequent thinning at 10 years cycle.
3. Shorea robusta
Thinnings at 10 years cycle.
4. Eucalyptus spp :—
No thinnings required in plantations if the spacing is 2X2m. or more. -
12.14 V. IMPROVEMENT FELLINGS
It is an operation carried out in a mixed forest of even or u
: _ : neven
after the sapling stage for improving the composition and character of the crop alg);
removing trees of undesirable form and spp. in the interest of better stems and
of more valuable spp. It regulates the composition and layout of the crop. It
is also called an interim silvicultural system for those forests which have been
gt‘,dl:;?:*tetd m th%hpas}. i Most of the fellings in natural forests of our state are
& o
fellings :_)’P e following classes of trees should be marked in improvement
1. All dead, dying and diseased trees.
2. All silviculturally available unsound and ove.r mature trees
: \

3. All malformed t I 1
Specics. rees if their removal helps trees of better form and

4. Thinning in congested '
Kalesar). g groups of advance growth (e.g. Sal Forests of

5. Cutti
utting back badly shaped young trees to get better coppice trees.
6. Removal of inferior species if this helps the better spp

[2.15 VI. SELECTION THINNING

¢ This is a thinning i i
bhdig gerati :s[.]m%tmrig ul]_rrr:qgula;lr forpst and it is one of the most difficult
present on every unit area and h the highest technical skill as all age classes are
present in an even-aged forest andcre is nothing like crown differentiation which
A tree in the lower most canopy ofv:}rxlel;:rélglel Str}l st el g
ular forest may be as much or €vel
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' s than a tree in the midd|
more VIgorous : ¢ or the topmost canopy al bi
iherefore, likely to play a considerable role in selection thinn;:?p' s Pc_rr‘;};)‘r(ul e
can be applicable in Sal irregular forests of Kalesar., Asa matlcgr of faL'z) ‘Ehm_mng
his is an

- ement felling as well as rep e ,
jmprovem _ gencration felling an g -
irees are removed under this operation, & and the following classes of

1. Trees which hamper the gro S '
sides. P growth fof their neighbouring trees from  all
2. Removal of inferior stems in favour of ‘
: superi .
species. perior  stems of the .ame

3. Removal of less valuable spp. in favour of more valuable ones,

4. Groups of advance growth, wherever they exist wi »
exist, will be thinne
freed from over head suppression. : ’ thinned and

12.16 VIL LIGHT INCREMENT FELLINGS

This operation is carried out after the culmination of heioht growth and
before the area is taken up for regeneration fellings. The objec?is to get rapid
increment in terms of diameter and price for the remaining trees by creating per-
manznt gap in the canopy. A few trees per unit area are marked for retention
and the rest of trees are removed. The trees are retained at uniform spacing.
Light increment fellings should not be carried out in areas where soil erosion or
invasion by weeds is feared.

12.1 VIII. CULTURAL OPERATIONS

It is carried out in the year following the main fellings with the primary
object of retrieving the damage sustained by the crop retained at the time of
felling. At the same time the condition of the crop is also improved by way of
carrying out other operations alongwith. This operation includes :

1. Felling of trees which were marked for felling but were not
felled.

2. Cutting back of damaged sapling and poles to get better
shoots.

Climber cutting.

3

4. Removal of inferior species in favour of more valuable ones.
5. Thinnings, in the crop retained if necessary, and prescribed,
6

Any other operation for the betterment of the crop.

1218 IX. PRUNING

It is an operation by which the lower branches of plants are removed from
the stems. The opbjcct is toyproduce straight and knotless timber. Even the heig
8Iowth of trees is effected by pruning. In our plantations where plantingis
done at wider spacings, pruning is very essential but unfortunately this opcratlﬁ_n
ing ignored mostly due to high cost. In order to keep down the cost this
Method may be confined to future stems only. The lower branches of the plants
Shoulq pe cut flush with the stem with pruning saws or knives. These instru-
Ments should be very sharp so as to give a clear cut. The pruning should be upto
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three-fifth of the total height of the trees. Coaltar should be applicd on 1pe -
ends to prevent rotetc. If coaltar1 not avanlab{e even cattle dungplaster wij) be
useful. In our State pruning is needed in crops of Dalbergia sissoo, Morus alba
and Salix species when the object is to produce sports and furniture wood.

12.19. X CLIMBER CONTROL

There is not much climber problem in Haryana forests. However, it should
be attended to simultaneously alongwith other operations.

12.17 XI COPPICF THINNINGS

The forests which are being worked on coppice system for fuel/pulp wood
production need not be thinned as volume production is the sole aim in these
forests which is not effected by thinning. If poles are to be produced, then
thinning may be carried out. The operation consists in reducing the number of
shoots per stool. One or two good shoots may be retained in the second or
final thinning.




