CHAPTER
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Training and pruning are important orchard operations. Both the processes form

indispensable operation having direct bearing on growth and vigour of glants parae Ondyﬁd
and quality of fruits. A properly trained and pruned plants sustain heavy e from
produce bounteous harvest of quality. Such plants develop strong framework f;ee yo:
drooping branches, narrow crotch angle, water sprout, root suckers and crown suckers, £

(Fig. 11.1).
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OBJECTIVES OF TRAINING

e To develop Srong framework of tree.
To control and regulate shape of trees 5
ete. can be done easily.
To have a betier crotch ar
To facilitate interception of sunray
To remove water sprout.
To develop a balance be

PRINCIPLES OF TRAINING
e Training should be started from very

Most of the fruit trees
to insect attack, fruits
multi-stemmed training system.
e In plants having prominent apica
facilitate emergence of side sho
shoots to be retained on the tree after training.
The shoots having narrower crotch
Water sprout should be removed.
Drooping branches needs to be removed.
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METHODS OF TRAINING

1. Central leader system :

. In this system the main stem of the tree is allowed
to grow: unisterrupted.- The first branch is ‘allowed to
grow at 45 o 50}.¢1p_.height from ground level and
other branches-dre allowed to grow on main stem at a
distance of 15 to 20 cm. As the main siem grows
continuously, in this system, the trees attain robust
shape. -Due to less interception of light by lower
branches, mostly they remain unproductive. The
bearing is confined in top portion of the trees
Furthermore, the robust shape of trees poses a
problem in harvesting of fruits and practicing spray
operation etc. The very high shape of plants make
tht:lml prone to wind damage also. This method of
training is not suitable for high altitude and hot arid
places where wind velocity is high (Fig. 11.1) ]
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- protection chemicals, nutrients etc. (Fig. 11.3).
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2. Open centre system

heig!l?l g}lz {S}Yst-:m. when the plant attains a
gl 5 l? 50cm, it 15 beheaded. From
o quent vegetative growth, 4-5
3_rdn_chex well scattered, arranged and
distributed all around the main stem are
selected. The tree, thus, trained attains less
height. There is better interception of light
by all the shoots of the tree and all
branches are capable of bearing flowers
and frmts. This system facilitates easy
carrying out of operations like harvesting
and spraying on the tree. In this system,
the plants take a bowl shape which
provides a good base for settling of frost.
Hence, open centre system of training 1s
not suitable for high altitude where frost 1924
observance is common (Fig. 11.2). e

3. Modified leader system

This is intermediate form of central leader
and open centre system and draws the benefits

16f both dystems,; Inthiis system, the main stem

e

isallowed to grow for 4 to 5 years. After that, 1t
is cut at a height of 120 to 150 cm from ground
level. On the main stem, the first shoot is

- selected fat a height of 40 cm from the ground
~: and 44055 branches located at a distance of 15
'\ 1o 0 cmt and; laged all around the main stem

are-selected. The plapt.tfained through this

\‘*-‘;Q: tern “attains modefate height. All retained

hranghes"recejv%gmﬁle light and there is better

L o L .

pmductrsngrbn e tree. This is very suitable

method ind practised in almost all regions. This

system facilitates easy carrying out of orchard

operattons [iKe harvesting, and spray of plant Y f
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FIG.11.3
SOME SPECIAL METHODS OF TRAINING

1. Bush system

In this system, the height of the plant is kept to 2.0 3 i
cutata height of 70 cm. No shoot is allowed [:n gm\-m ;ﬂ igzb‘hqmmg '
this height, 3 to 4 branches are allowed to grow over whﬁ:h b
The plants acquire the shape of bush. The centre of the

rst year, the plant is

2510 30 cm. Above
number of branches emerge out.

 suitable for apple (Fig. 11.4). Plant is kept-open. This system is
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FIG. 11.4

2. Pyramid system

this 'system, the |*.|.':||1k are trained in a q

fashion so that the lower branches may remain Q ) [

longer and higher branches gradually smaller. The

alternative tiers of horizontal branches radiating |l
from main stem scattered all around, E:i".'-_‘b. the -
/,,/:-

plani an appearance of pyramid. The branches are g ]
allowed te_grow.om main stem at 20 cm height " Ve
Iicﬁt]_ifrl_lllfla] level = ’
: , £ /4
'he plants are pruned from the tip of main g B L/f
siem and bramches to maintain pyramid shape N, T
Fig. 119 =)
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3. Esp?ﬂer system vy =7 2
] :"l y P
The word espalier 1s French in origin meaning R J/
fence, a fruit wall or paling'. It refers to the S
. __h‘-.:‘__'--—l'"{'t’
support used for training trees especially apples .
and pears The ‘tree trained 1|1IL'-llg.’|i this system ,&.
consists of three to six tiers of horizontal branches 3\
(rained to grow one foot apart from one another at
right angles to the main stem (See Fig. 11.6). Thus FIG. 11.5

the branches grow parallel to the ground. In this oA
of wires are strelched one above the other. The first row | lI " II”'
IfJ 70 cm, the second row at 130 1o 140 em height 'Im 1l Lu wire
200 ¢m from gmuud level. Over these diinas t.hr ~|“L“] |t: lh!l;i |

o Aalivings o1 |

using poles, three to six rows
IS stretched at a height of b{]
TOW 1s stretched at a ‘hc*igh{ of
@ lrees are trained in both the




FIG. 11.6

directions parallel to the ground. In this
system, the line to line distance of the plant
is kep.t less as the plants are grown only in
two direction along with wire.

4. Cordon system

Cordon refers to closely spurred single
stemmed tree tied toa support e.g. Wires of
bamboo canes, either in vertical, oblique or
horizontal position. This system usually
finds favour in apples and pears. The

... trained plants-hear early-crep as compared
= to dwarf pyrimid afid{bush system. The
plants are. plamted-dL a.distanee of 1 t0 1.5

m. The stem of the plant is tied with wire.

The wires of 12 to 13:gauge are fixed to the
2% ground fsing cement andrconcrete at 4.5 1o
6.0 meire interval:  The plants are
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@~ severe pruning of effigkged branches during
£ sswinter fand sumn:%éi’."- efiending upon the
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& wir, thig sysfem i 7 as single cordon,
714 /, doublegogam-and, s cordon (Fig. 11.7).
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:T.hir's'is a s'ﬁtcm of training fruit trees
along with trellis of wire (Fig. 11.8) to
harvest early and high yield without use of
dwarfing rootstock. The alignment of tree
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FIG.11.7

lies in the centre of trellis and its branches are trained along the wi .
system was developed by David Chalmers, Ban Van den Endegimd chzsar{:f;z:l:?i?- Ttge
ng the

i

1 -»ar 1973 at Irrigation Research Institute, Tatura, Victori ‘

. - e ] ' oria, A f . A

| erected using iron pole of 10.5 feet height over which 121;2gl:l;;‘:11;?.t;1:16 ‘-‘_‘elhﬁ of wire is

} stretched. In between two trellises, gap of 7 ft is maintained. The nﬁge ensile steel wire is

| kept to north-south directions: Common orchard cultural practices are ;::-tﬁzmg E ’léelhses o
wed. Canopy of
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TRAINI S

ned under desired frame using mechanical
ting is done mechanically. However, the
gyshen 18 highly labour intensive, as il requires hand training
and hand thinning also, 10 get more yields of large, high
The system favours high yield owing 10
ption and close planting This is
hard of apple, pear.
I._i\ul-llil'l!.

(ree is maintai
hedger. Harves

quality frun
optimum light interce
cuitable for training and maintaining orc
pectarine, sweet cherry,

peach, plum, apricol,

grape etc. W hich sustains the rigour of pruning

TRAINING METHODS FOR GRAPE VINES

1. Head system

The plants trained through this system.
bush shape. During early years, the vines requ
A fter 4 10 5 years, the stem becomes sturdy enoug
at its own strength. The plants are allowed to grow
height of 75 to 90 cm. At the terminal portion of shoot,
grow. The growth of side shoots, which are one year old,
south India, January in north India). On pruned J
is suitable for less vigorous cultivar and is very simple
Beauty Seedless, Perlette, Delight and Gold etc cultivar (Fig.

develop in a

ire supporl

hto stand F1G. 11.8

to a

5 to 6 side

is pruned during winte
and fruits appear.
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2. Kniffin system

This is also known ¢ ;
n as 4-canes system. In thj
height ¢ g S-mIEh 3y this syste .
ght of 1.05 and 1.65 metres from ground leve] .:._l”';lllll, l:\ 0 TOWS of wires ar
' 1© help of S.Are stretched ;
il dl a

iI'ﬂ[] or ¢
ONcrete .
” rete poles. The
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o e S M i ' T L o WIS
: . : .+ poth the 4 arms-
VInes are cut at a helght of 1.65 me Along Wﬂh o T dgVBlop \
: tres from ground level. ALOF 5 1ess,
£ branches Qf the vines are trained parallel to the ground. Thitt, d:fscﬁ Beauty o
This system is suitable for medium vigorous cultivar. This 15 practis -

Early Muscat, Banqui

-Abyad, Bhokri and Delight etc. (Fig- 11.10)-

FIG.11.10

| 3. Telephone system/ Overhead trellis system

ted at a
- m, poles are grecte ‘
This system is also known as 6-canes sysiem. In this s_}’siﬂz mplﬂng orm. The arm i
distance, of 3.6.t0 4,8 metre. At the terminal end of pole, there 1s 1. m
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_ : ‘ m one pole to another

drilled with 6 holes. Through these holes, 6 wires are sm"lcg L:d ﬁ;'(t;w to a height of 1.5 to 1.

the vines are trained over these wires. The vines are allowed 1O B _ -
m and then trained along with the wires.

® . H H 1 r

This system is superior over kniffin system in whl_ch IouI:e{ :in

unproductive. In telephone system, as all the arms of VINEs ‘“‘ [hcr in telephone system,

hence there is no question of unproductivity of lower bl r-“rcacl"l and every part of the

there is better penetration of light and good ventilation is there In re apical dominance

vine. This system is suitable for moderately vigorous cultivar having mo
(Fig. 11.11).

m of the cane remains
ed at the same height,

4. Bower system

This system is well-suited for vigorous cultivar like Ana
criss-cross network of wires. To create network of wires,
to 6.0 metres. The poles are 2.1 to 2.4 metres high. Angle
develop a roof like structure. At a distance of 60 cm, holes are dril
these holes, wires are stretched length and width wise to have a crl
The vines are allowed to grow single stem till it reaches the net ; P
pinched off to facilitate production of side shoots. Two vigorous shoots in opposite direction
are selected at the wire level for training as primary arms. On each primary arim, three laterals
on either side are selected at 60 cm distance to develop as secondary arms. Each s_e‘condary
arm is allowed to have 8 to 10 tertiary branches. The tertiary branches form the fruiting cane
and covers the entire network of wire. It is most expensive of all systems but still practls.fad at
a commercial scale. In tropical climate, where the vine grows vigorously and have prominent
apical dominance, bower system is best suited for training grape vines. This system has many

advantages. As the grape berries remain hidden under canopy. of-leaves, the bird scaring is
prevented in bower system. The berries are not hade of vines, the

desiccated by wind: Dueto s
weed growth in vineyard is-smothered. The v

The vines are trained on
d at a distance of 4.5
irons are fixed through poles to
drilled in angle iron. Through
55-Cross network of wires.
work of wires. Then it 1s

b-e-Shahi.
poles are fixe

ines yield more.But this system is costly.

" Pruning and spraying operations on the trellis becomes difficult (Fig. 1132).
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iinG to Ly . plant ] ; TS i
fruits ©  started in Jagey part gfﬂ I 10 btain better and qualitative yield is ! 'dﬁzﬂ o |
: Plant life, when it becomes capable to produce : ;
OB | | |
JECTIVES OF PRUNING I |
. . |
: 10 Contro] ﬂuw::ring and fruiting
0 au ion 3 :
g gn_lem Production in plants which bear on new shoots. i
0 obtain regular bearing |
* T . -
3 ‘ﬂ re_rnove diseased, damaged, insect infested and weak shoots.
To thin out flowers and fruits. |
s
"l-n rl:nsure access 1o sunlight to bearing shoots. |
®* Toinvigorate the plants. 1
: !

To have a balance between vegetative and reproductive growth. ' '

PRINCIPLES OF PRUNING

* Remove water sprout. |

* To remove a shoot completely, it should be removed from the base.

: o ’ - d be
* Avoid bark injury while pruning. To do so, the branches of bigger diameter shoul ||
cut from downward surface. |
l
|
|

® Pruning should be completed well in advance of flowering season.
* In deciduous plants, pruning should be done in advance of winter so that low
temperdtire injury may be minimized.
®  Apply Bordeaux paste after pruning to avoid incidence of diseases.
"e" Crowded, interlacerating, diseased, damaged and insect infested shoots should be

renieved 100
METHODS OF PRUNING

1. Heading back

Removal of terminal portion of shoot leaving basal portion intast is termed

. F as heading

2. Thinning

Selective and complete removal of part of the plant is termed as thinnjng

3. Ringing or Girdling

In this process, a circular ring of bark measuring about 3 ¢ in

hastens flowering and fruiting by allowing greater accumulation of phmlg;lf ﬂt‘}lis removed. It
nthates in upward

portion of the plant.
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4. Notching
iece of bark s termed as

Making a notch ab
- k ove a bud by removi
notching. 1t checks the influence of hunnoncI:Edae;ﬁlllgr:Stag::wp g

of bark 18 termed as

5. Nicking
ped piece T may

Maki
ﬂil:kirj'[l;i.\l'?‘ﬁi,: ;ﬂch below a bud by removing a wedge sha
ures accumulation of carbohydrates from the leaves 10 the bud 2

result in the formation of fruit bud.

All th o ek : :
e above kinds of pruning are practised in case of stem. Root and le.?f pruning
developing bonsal and growmg

3.150 i]‘] \'Ogue RODI _ : i
. runi s v f by 1
potted plants. pruning is very essential operation in
T rery ,
he very purpose of maintaining plants

iTE

"hi - in dwarf shape 18 achieved DY root pruning-
;: 1::1_11;.:1;: l;rolng a portion of coiled and old roots 75 removgd 10 invigorate the potted-plants-
e B Tekil root pruning is regularly done by tilling the soil during December-January-
N rf-;-l ate flowering, root pruning is done by digging trenches ‘Le:af pruning 15 very
form. In practice in bonsai. A portion of leaves . removed to maintain the plant 10 dw
. In guava, newly emerged flush of leaves are pruned to regulate flowering.
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