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SECTION “p”
0.1 Dezcribe in brief differens systems of planting orchard crops,
0.2 a)Enlist different irrigation methods,
b) Write in detail drip irrigation methods,
0.3 Describe in brief clean cultivation, sod culture and s0d mulch,
0.4 a) Enlist different methods of grafting used for rejuvenation of fruit tree.
b) Write in detzil about cleft grafting.
0.5  a) Define high density planting,
b) Discuss in brief advantages and disadvantages of high density planting,
0.6 Write in brief factors leading to unfruitfulness,
0.7 &) Define Integrated nutrient management.
b) Discuss the importance of INM.
0.4  a) Define crop model.
b) Write in brief about utility of crop models.
0.9  a)Define multi-species cropping.
b) Write in short about types of multi-specics cropping systems.
(.10 Write short riotes.(Any Two)
a) Wind break b) Orchard management

¢) Crop regulation in mango
SECTION “B”
().11  Fill in the blanks.
1) The term
2j Hexagonal system of planting accommodates % more plants than square system.
direction of orchard.

refers to large area (more than 1000 acres) of sole crop cultivation.

3) Wind breaks are planted on
4) The second crop is planted into the first crop before harvest is called cropping.

(.12 Define the following terms.
1) Orchard
3) Top working

2) Cover crop
4) Integrated pest management
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i SECTION “A” I
| 4 [
Q Describe in brief different systems of planting of orchar

I Square system: This system is considered as the simpics
system of planting and followed widelyv. n thin s o
f:q““l spacing is given fir all the trees i 00
mto_ square shape and trees are planted at four corner
straight rows at right angle. Intercrops can be cultivated.

2. Rectangular system: Here also, trees are planted on each
rectangle. The distance between any two rows is more than
between any two trees in a row  Like oo
intercrop’s is also possible in this system. [he only
system is, more plants can be accommodated in the row, keeping
space between the rows.

3. Triangular shape: The trees are-planted as in square svstem !
difference being that those in the even-numbered rows i oo
between those in the odd rows instead of opposite
accommodates less number of trees than the square systcm.
difficult both to layout and cultivate trees in this syster:
advantage of this system is, more open space is available for
of the trees and intercrops

4. Hexagonal system: In this system, trees are planted in cact. <
an equilateral triangle. Here six trees form a hexagon with the
the centre. This system follows alternate row planting pattern as o e
in a row is perpendicular to a tree in the adjacent row. This svsier

be followed when there is ample supply of water in o 0,
“valued land.
Qumcunx or dmgonal system: This is nothing but the squuic 5,
with plants in the centre of the square. Eventhough this system
. planting accommodates double the number of plants, it does noe ¢
equal spacing between plants. the central S tree, actualy a fi
is quick and erect growing and early maturing. i
o pomegranate, papaya which would be removed as soon as the ma
planlcd at the corners come to bearing.
‘6. Contour system: This systém of planting is followed wainiy in i
* with slopes, where the land is with undulating topopranii
damage of erosion and difficulty of irripation persist. Coo

corne:r
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irrigation method.
Bnlist ditferent irrigation methods.

A ——

A. Surface irrigation
¢ Flooding

; Cheek

i Basin

Ring

Bed

Furtow

Overhead irrigation

15iNs

Drip irnigation ‘
b) Write in detail drip irrigation method. -
known bv various names, Jike

f
i
|
|
i
i
|
!
;Drip irrigation Is *
f

!

!

is a method of W

v o

‘tncklc irrigation or high

atering plants
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frequency irrigation daily flower xmganon This i {
|
at a rate equivalent to its ¢on u'npnvc 07150, that plants would not c\pﬂmnw ,
b
any stress during the grov vin phase. In thm the water is conveyed from a source |
f pnder low pressure to the rgdt2ane oft‘u. crop only. ;
! j
| Tthas the following compenents
| 1. Water supplypump atthc souree of water . :
f . 9s !
i 2. filters, fedtifizer mixing tany,
| > ~ '
: 3. Contgol sgsien
| AS N }
: 4, prassiire rOgRILIOTY .
{ 5. gmonter val'.'e.".*.:\::rr: aer,
I _gookad lines.or main linzs for conveying water fram pumnict 1o the Dol
I3 R . - J Hle 210 isd
? whAgivater :'s to T:e dativered,
| B 1areslo carry warer 1o plaat rowes and
— AT T T R S . ~
g U i+l s/ riorer thraugh which water is Dkadly releassd at a disnanes
of Sag2% ¢ from the plant base
.
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? ] level eliminating mf_ra*rc;u—liﬁib ih ereater vigou!
establishment and high productivity. ‘
5. Reduced' weed growth - Since water is applicd 1o the restrn
wide'spread weed p growth is inhibited.duc to restricte b e
6.. Savmg of nutrients — nutrients are directly applicd to the oot cone
~ with water, Leaching losses are minimized. saving upto 30 0 60%
Dls.ldvantages
1. Higher initial investment .
2. Clogging of drippers due to oxidants, bi oxides and algac.
Q3 Describe in brief clean cultivation, sod culture and sod mulch. l
[.-Clean cultivation
~ This type of cultivation is extenswely followcd in India. This involves |
'regular ploughing and removal of weeds. The clean culture has maiyy
dxsadvantagcs )
. 1. Humus will be completely depleted rapidly due to frequent cultivation.
st 2. Frequent cultivation causes injury to the feeding: roots and the trees may
be short lived or stunted in growth.
3. Clean cultivation aids in more acration leading to the depletion of
~ _nitrogen
, - 4, Hard pan is created in the soil
| . 5. Frequcnt cultivation causes morasoxl erosion
Sod culture
i In this method, permanent cover of grass is raised in the orchard and not tillage
| is given, This type of orchard cultivation is followed in- USA and Europe. This |
| may be useful in s!oppy lands for preventing: soil, erosion. But they compete for
soil moxsturc and available nitrogen. The drawbacks of this system are the need |
‘ for increased manuring and water application. They are harmful to shallow |
§ f rooted trees. '
£ Sod mulch ' AT
This is sxmllar to sod and the only dxfference is that the vegetatnon is cut |
frequently and thc cut, matcnal is-allowed- to remain-on the. ground. This is l
‘ slightly better than the-previous one, as.the moisture loss is not so great as in |
b sod - in bolh sod and sod mulch,; more-nitrogen should be:applied to the fruit
?' | trees than usual apphcatxon because the vegetation utilizes more soil nitrogen,
b 1x a) Enlist different methods of grafting used for rejuvenation of fruit tree,
I.. Cleft grafting: Side grafling:
o 2. Crown grafting:
:1 3. DBridge grafting:
2 BOREINLI 4. Top working:
B :
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' k)"ivri;“‘;a’am about cleft QEEEe Brats: \ FRaEn
This is one of the oldcst methods graﬁmg It is ui‘.uulllys lfslr::):; ,,d\gm §
y spring. In this method, the limb or the main stem ed off dm 2

N lf, rtical split of about 5-7. 5 cm long is gi‘vcn down the center of the g1,

tlo\bL: gmftc}d The split is (hen kept open by inserting a sclr]c;vsnll]r;;zr ;xft:}:\(;u | s
in the split. The scion is prcmrcd by cutting the end lln 1 e 1cast%il
of ibout Scin in length. The scion should be 7.5- 100m ongl, O i

3 buds. The scions are mscrtcd one in cach sxdc of the cle

fted portion is
not held tightly ‘in the cleft, the. praft is tied and the gra P

covered with grafling wax. s e ottt

~["a) Define high density planting.

| Planting ‘of fruit trees rather at a closer’s
certain special techniques with ‘the sole Ob_]CCthG 0
productivity per unit area without sacrifi cmg quahty is often’re

density planting' or HDP.

/b) Discuss in brief advantages and dlsadvantages of hlg
Advantages: : '
1y It induces precocity/precocions bearing
2) Higher yields. The average yield in apple is. about 5.0 t/ha under normal
system of planting and it is about 140 0 t/ha under hlgh dcnsﬁy pldntmg

3) Higher returns peér‘uhit-arca s

4) Early returns

5) Easy'mianagement of orchard'tréss = ="

6) Reduces labour cost resilting if low'cost of prodhcuon

7). Enables'-the' mechanization of fruit “crop productnon and facilitates more
efficient .~ use of* femhzers water, solar radlatlon funglcldcs herbncndes and

Wil

pacing thar the rccommcndcd onc using
f obtammg maximum
rerred as 'High

1 density .planting-

pesticides. R ‘ e ,
Dis- advantages of high density planting: : b
1) HDP results in overcrowding, over lapping not only i in the tops, but also in

the root system and heavy competition for space, nutrlcnts and water,
2) More important is build-up of high humidity, lack of cross ventilation in the
orchard, which is more conducive for bunld-up of pests and dlsc'lses.
3) Reduction in yield in'the long 1 fun after10-12 3 ycars of 4 agc
| 4) Production of small $ized fruits' ‘and ‘poor quality fruifs. -
' | ' Write in brief factors leading to unfrititfulness. *
Internal |
- . Evolutionary .
- Genetics
- Physiological
External,
- Nutritional
+ Pruning . i kb
< Loculity o v e, et iR WSRO,
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Brated Nutrient M;
d Nutrieny Munagey
201 plant Nutrienty |
the myintenanee
optimum Jeye

m:uimuénl.
1went (_\lt:l‘\lli!"umt The «
€. organie, blological and morva
and improvement ol
L for dey
nutrient management, |
b) Discuss the importance Of INM,
Inmportance of INM
» The INM§ helps 10 restore and sustain  soil ferulity and  wop
productiviy,

Integrate

\\“',':I«!"' it it
souree

soul fertility wnd plant nutrient supi,
h‘cd crop pl\‘dllcti\‘il)' “‘;‘y “C h_’“l\"‘l s HHO_A'-‘{ el

* lmay ulso-help to check the emerging deficiency of nutrients other than |
NPK.

It bringy cconomy

.y . . T | - v 1LY { '!A,::\{'_
and efliciency in fertilizer use and favourably at
the physic:

i, chemical und biological environment of soil. .

Ithelps to produce fruits of high nutritional quality in sulicient quantity. \

* Currently, decreasing soil fertility has nlso raised concerns about -
the sustainability of agricultural production. _ ‘

Future strategies for increasing agricultural productivity will

have to focus on using available nutrient resources more \

efliciently, eflectively than in the past, &\
! * Integrated management of the nutrients is needed for proper plant \
| growth, together with cffective crop, water, soil, and land “

management, !

Q.S a) Define crop model,
| Crop Model
| It is defined as “an attempt to describe a certain process or a system through the
E use of a simplified representation, preferably a qu'am‘.w.li\'c mathematical
| expression that focuses on relatively few key variables that control the process
t or a system”
| b): Write in brief about utility. of crop models.
i Utility of crop models | '
! ¢« Crop models .help us to understand the crop production process or
system in a more systematic way. .
'% “o. The process: of modeling is oﬂ_cn"equa;cd to solving of a puzzle, A
| puzzle has to be considered asa whole even if we need to fit a one small
! block. Crop models provide us quantitziti'vc" information about the
| amount of ‘iriputs like “the"doses of fertilizers, number of irrigations,
| ‘amount of insecticides/pesticides, ete, required.
t} + These models also_ help us to consider variOUS'inggt rcquiremcpts under
| different climatic - conditions.” This means ‘models help us to get

__reasonably clearer picture 6f otherwise hazy scerie,

i e— et
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So we must be clear that models would not guarantec one

hundred per cent accurate answers; even if we take a large

number of variables:into consideration, This is because crop

cultivation is a biological activity and the final output depends on
our knowledge of the state of climate that will prevail during the

Browing season, our knowledge about the appropriate technology,

required, availability of that technology, about input market
conditions, about the biological risk factors associated with the
Crop, and such other factors.
It is clear from this discussion that in finalizing a crop model we
have to assume some mean or standard values (based on the past
record, experience, expert judgment, etc.) of the variables which
We may not be taking explicitly in our model.
Since, there can be a large number of factors that may affect the
Crop, it becomes easier to understand their effect if these
variables are grouped-on some basis. Thus we may have a group
of ecological variables; economic and social variables, technical

and climatic factors that may nced to be considered in our crop
modecls,

It is also said that models provide us reasonably acceptable answer.
! ' L
' to questions where we can only have vague answers.

|
|
|
\
|
|
|
a

a)Define.multi-species croppmn

»_J-'

It involves growmg of large number of compaublc crops in the same piece o
land.

b) Discuss in short about types of multi- -species croppmg systcms‘7
Types of multi-species cropping systems: -
i). Inter-cropping

ii). Mixed cropping
iii). Sequence/Sequential Cropping
| iv). Relay cropping

v). Ratoon cropping -
vi). Multi-storey cropping

i. Inter-cropping

In plantations of fruit trees, inter-cropping is thc practice of growing o
~or more short duration crops between inter-spaces of trees and row

get additional/supplementary income: LSpCLmHV during - the
unrroducnvc years of orchard life .

S,

ii, Mixed-cropping:

This cropping pattern is used in vegetable crops, w

more crops are grown simultaneously  without
patiem,

ft is generally pra»tm d with a view to avoid n»k in f:

hereln, two

drmm'v

« Itisntype of ,,ub}n sience farming and ensures dnl&rom needs of

__"'—"—-&-m—-....‘_ .
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Q.10

e ﬁ\\%
Write short note (@ny twg)y )
& Wind breaks
Wind-
ind-breaks are strips of rees :
homes ps of trees andror shrubs po
» canals or other areas fr . . .
The impormm : eas from wind and blowing soit or sdid
e reasons for which windsbreaks are planted inehde
T A ct livestock from cold winds
ote
* to red ¢t crops and pastures from hot, drying winds
R uce/prevent soil erosion
| tto provide habitat for wildlife )
- t°_ rcduce evaporation from farmlands \
~ loimprove.the microclimate for growing crops and to shelter peoplc and |
livestack, - _ A . l
', t‘?"mmfd grass fire for fencing and boundry demarcation _ |
'I'hc wind-break. height determines the size of the sheltered arca. I'he
; 'm“Fr the windbreak,-the greater the ared it protects. On level ground a
. .Wwindbreak will reduce the speed of wind for about 25 times the tree |

_ height on down windside.. Maximum reduction of wind speed is in the 1
e wind break. On the '

area 5 to 15 times the tree height away from th
- upwind side some protection is gained up-t0 @ distance of 5 times the
tree height away from the windbreak. Thus a wind break 20 m tall will I
. .give some protection’ from 100 m on the upwind side to 500 m on the -‘
downwind side. Wind breaks of three to five rows are more effective. ﬁ

1~b. Orchard management ;
Orchard is.an-area, often enclosed, devoted to the cultivation of fruit trees and as |

a unit it encompasses various resources like land, water, trees and external
inputs. All these resources have to be well utilized to the best advantage for |
high.eir‘produc;i_on‘ per unit area on sustainable basis without adversely afTecting

‘

| output. Various resour

| (vi) Plant pr

the qui;!ity of environment. We should also understand- that @ good manager i
one who gets maximum out of various inputs consistently without any loss of !
fertilizers and manure, plant, plant protection chemicals, produce etc. Therefore, i
one should understand the management of these qualities of both resource and

ces are soil and water,

Resources for better comprehension of orchard management are:

(1) Soil management
(ii) Water management

(iif) Nutrition management . |

ining (plant management)

| (iv) Pruning and training

(v)'Weed management -
otection against insect pests and diseases.

(vii) Bearing, fruitfulness and causes of unfruitfulness.

- | (viiiy Maturity and harvest.
(ix) Post haryest handling, utilization and marketing.

[ ¢. Crop regulation in mango

Fruitdrop:
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family.
ii. chuencc/Sequeuti

al Cropping:
It refers to growin

the same picse of |
® . Sequentig]’ croppi

because there i no 6vetlap between the two or more cromeg‘
iv. Relay Cropping: |

and-in‘a fariming year.

: S coal G i ere
* Relay Cropping is essentially a-$pecial version Qf double croppmi’ W?Han
the second crop i planted‘into the first ‘¢rop before harvest, rather
waiting until after harvest 4

s'in t'r(ié“d'oiiBlc-c'rdpp_i,_ng. | : .
' portion of tlie growing season, increasing
ailable to each. For éxamples:
s and Frénch beans ‘on' the ridges of tomato
field in June will ‘give additional crop as'the former is harvested
- in September: after {he end-of tomato' gfoi\(iiﬁg'season in North-
western-hilly areas of the"eotintries; whils thé ‘crop of later sown

, for fresh vegetable matures in’'Septembér<October.,
v. Ratoon cropping: - : NN

In this way,:bothy crops shi
solar radiation and heat ay
* Sowing of corm seed

* A ratoon:crop-is:the newcanefwhicha'g‘r’ows:*fraﬁa_"iﬁ'efsmbble left behind

.- s harvesting,: . SRR RGE L e ey SRR

* . This enables the farmess to get threg or'four ¢rops from {hese before they
have to replént, e N S '

The principals involved in ratooi cropp
copping;: are-different 'fro'm-’Othé'r?_type’s;df n‘ii’iltiple" crb’p’ping because of
such: factors as"the: presence- of d well: ’de‘véldfiéd‘f_réot.'sysfcm, carlier
‘maturity, and the perennial nature of the plant~ :
s vi.-'Multi=storiéd=crb‘p‘ping:‘-Mljltii'st'ori'e'd"éfdp’b’iﬁé

is in use in'plantation: crops iﬁ'f‘trd';'jicélf‘hiihiid'c""li"m'zi'tés of India.

A g
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’ ety ot jon on
g of two or'more crops in’ quick succession on

ngis “also é’all’éd"11'on'-"6vcrlapping cropping

& 1s'a practice, which
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1" & “In mango, fruit iir:)'i)mi-:ﬁ:)('&:[)”(nm“‘/ high anly sppres
- - - v , e ".".", ot
of the perfect flowers develop fruity 1o maturity. |
il 10 M ML 1t § 3

causes such ng lack of pollination, lov/ stigmatic reeepti /ity

perfect {lowers, conipetition betwetn IR

reginies, ; S il
o Dxtent of fruit drop in mungo can be contralled by regular 110
N during fruit development perfod only al
o Post selting drop of Alphonso mangoes ©
application of 25 ppm of NAA or 2,4-D.
Biennial beariog:
. Problent ‘of ‘biennjal is 4 mujor problem i
climatic .factors, age and size of shoots,
imbalances in the trees, A number of remedial m
suggested from time to time, which include
1. lfrdpcr upkeep and maintenance of orchard
2. De-blossoming
3, Smudging and crop regulation through chemicals, pruning €t<.

ter fruit sel. .
: it
an be controlled By 100

1 ¢ iy

| mango aggociated Wil
1 ! sy s I

W ralit ane Lot

casures nave UeER

————————————— A

SECTION “B”

[Q.11 Fill in the blanks g ' |
[ The ferm estate refers (o large arca (more than 1000 acres) of sole crop cultivation,

tem

anting accommodates 15% more plants than square system.

2. Hexagonal system of pl
3 Wind breaks are planted on South- West direction of orchard.

4, The second crop is planted into the first crop before harvest is called relay cropping

[Q. 12 Give the uses of following crops
f 1. Orchard Orchard is an area, often enclosed, devoted to the cultivation of fruir
|

trees and as @ unit it encompasses various resources like land, water,
trees and external inputs,

2. Cover crop The erop grown {o provide a cover to soil to protect it from erosion, It

| may be

f green manure crop also.

The conversion of old orchards with by grafting sclons from new
N _improved varieties is called as top working,

i4.Inlf:gm(cd pest | Integrated - pest management can be defined as “a sustainable
management . approach of management of pests by the combination of biological

| 'cullur_nl,. mechanical and chemical tools in a way that miniu'xiz'-;
cconomic, hicalth and environmental risks”,

———

3. Tup working

A v ——

¥
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