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ﬁ UKPSC STATE FOREST SERVICE

0 (MAIN) EXAMINATION

Silviculture systems + Tree Species + Agroforestry, Social Forestry

RFO
2021

Explain in brief the distribution, phenology, Sericultural characteristics, artificial regeneration and

uses of following tree species /ﬁﬁ%ﬁ@ﬁq&mﬁﬁwﬁmﬁa@éﬁsﬁ, T T forerarsty, 3TS|'|'°5&|’°F
(F1) TS T ST 261 e feremor it [1(b) | 20 M.
(i) Santalum album /<T-<T (i) Terminalia arjuna / C’Fﬁjﬂ

Describe the important criteria of selection of tree species in Agroforestry. Write the aims, objectives

and scope of social forestry /ﬁaﬁﬁﬁﬁm%w%mﬁmaﬂhw | GTATRSTR
TEhRT & TS, 3291 Ue SATqehdT ohT feremar s | [2(a) | 20 M.

Differentiate between windbreaks and shelter belt. Discuss in brief their impact on environment /

R (fS sieh) To T&1 gl (e swe) H forwg hIfSTal $7ehT ATarael W o arel STl 1 |ierd # o
1 [3(b) | 10 M].

Define coppice with standard system. What are the advantages and disadvantages? Differentiate it
from coppice with two-rotation system / F[0T il (FTTUH) T FIH TG b AT HITSQ) 6 SO
3 T T BT o i i) 38 T o e s fy-emmada wefa & farse iR (3(c) | 20 M)

ACF
2019

What do you understand by selection system of forest management? Explain / 3T o Telred | =9
gl (Rt feeem) 3 o o @ ST 82 femwor 31 [2(a) | 10 M.
ﬁ'ﬁlﬁf@ﬁﬁﬁﬁﬁﬁwaﬁﬂ@ﬁmw, g‘—ﬁi‘—r—r 3T g Afrereror 7@ / Write phenology,
regeneration and silvicultural characters of any two of the following [2(b) | 2 x 10 =20 M].

(a) Dendrocalamus strictus / ST s (c) Tectona grandis / AT

(b) Dalbergia sissoo / =eH (d) Pinus roxburghii / =g

What is the role of multipurpose trees and NTFP's in forestry? /Wﬁﬁﬁﬁgﬁ?ﬁ’ﬂ@ﬁ(—ﬂﬂlﬁw
FTHEA 22 [2(c) | 10 M.

RFO
2015

Explain the forest conversion process of coppice with standard system to uniform broad leaved high

forest by natural regeneration /WW@W@%W,WWW@W@: I i
sk 3 SCH fo1@ | [1(b) | 20 M.

Write short note on the following / Frefaftaa w dferg oo forg

(a) Exotic Treesin Forestry/ElTﬁTﬁﬁﬁ%Sﬁir&T [2(a) | 10 M].

Explain the Phenology, Silviculture characters and artificial regeneration of Albizzia lebbeck and

Eucalyptus hybrida / ST cieeh SR AR ST o Hsifoh T, fealieheat o1 T8 i gasiq
FINH 1@ | [3(a) | 20 M.
Describe the benefits and constraints of Agroforestry / ?ﬁaﬁiﬁ%mﬁ ST SrereAY Rt i oY) [4(a) |

10 M].
Inter behaviour of tree-crops in agroforestry /sﬁraﬁsﬁrﬁgﬁwwﬁmw [4(c) | 10 M].

RFO
2012

Write short notes on the following /ﬁm%%ﬁqrﬁwﬁwﬁm?%@ :
(a) High Forests /3= a9 [2(a) | 10 M]. (c) Multipurpose Trees/ﬁg?ﬁ?ﬁtra@; [2(d) | 10 M].
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(b) Low Forests /= a7 [2(b) | 10 M].

s Explain distribution, phenology and regeneration behaviour of Tectona grandis and Dalbergia

latifolia / ATTET 3 USIS o Fored, SqSforeh I T& TSI T a0 il [3(a) | 20 M].

e  Which agroforestry systems are suitable to hilly areas? Support your answer with appropriate reasons

/ wETEY &t ok foTw i ©ft iy afereht somTferat STehet €2 319 ST T O |ied T I [4(c) | 10 M),

Tree Improvement + Soil Science + watershed Management

e Define Seed Orchard. Write the types of seed orchards. Enlist the various aspects considered
important prior and after establishment of seed orchards for its management / EIEICIES CISER)] Eal

fedTiva HIRTY | sfisTre (ST amT) o YR fTRa) SiSiren o Jewe oq SToET § T8t SR ST & o8 #
foreea T Teqatt (3D ot F=iterg IS [2(b) | 20 M.

RFO e Define Provenance. Describe different phases of a Provenance Trial. What is the role of provenance

2021 trial in tree improvement? / Scaferee (Sifema) shi uftamaT €ifSre) Seatfoeem (e wieror & fafi =
3T AU SHISTT a7 G & IeafereeI (SHforer) wtefor shi  s[fieht 82 [4(a) | 20 M.

e What is Water Harvesting? List the different methods of water harvesting and suggest various
practices for efficient use of conserved water / STel Herg T FIT 82 Sl W i farfore forferdi bt wrefterg
IS A TRfTa STt o e ST bt fafvre wgfarat (srema) o et hifs) (gema difs) [4(0) | 20 M.

e How integrated Watershed Management will help in rehabilitation of degraded hilly areas? Explain /

ST (VW) ST Seie o aUE &1 eTe! | o T&ER UT? fremor 1 [3(b) | 20 M)
e What is Seed Certification? Write about its role in forestry / ST STofieRoT T Brar B2 anfehl § 38
AN & TR H fE] [4(a) | 15 M.
ACF e Explain in-situ and ex-situ conservation of genetic resources in forestry / TfhT T TET 3T =
2019 ST EETeHT 3 TET AT faer ) (4(b) | 10 M.
e  Write short notes on the foIIowings/ﬁﬂf\Eff@HWE‘gﬁmﬁ%@ [4(c) | 3x5=15M].
(a) Seed Production Area / ST 3cd1e &1
(b) Seed Orchards / si<T IT™
(c) Progeny Test / a1 W&o

e Write short note on the following / Ffafaa w wferg feooft forg
(b) Seed certification in Forestry / el & sffst ymTofiertor [2(b) | 10 M].

RFO (c) Seed Production area / s{sT 3cuted &1 [2(d) | 10 M].

2015 e Explain Watershed concept. Write down the botanical names of two species of different genera for

the different type of soils viz., waterlogged soils, Sandy soils, Saline soils and Alkaline soils / AT
SHTLTOT =R g shifsre) fafirT firgh o Terrt S — STetmshiea, Ydfiedt, Savii we e & forr et it i
21 ST st S = for@i [3(b) | 20 M.

e What is the importance of Progeny Testing in forestry? Explain / aTf=ehT & Hwfcl Tea0r 3T T T 27
FU L [4(b) | 10 M].

RFO e Is there any forest Seed Certification in India? What can be its role in our future forestry

programmes? Explain / T TRAaY & a7 sfis THTOHOT BT 27 AN Teht ST | SHeRT 3T IS &
TehaT 22 faear & ferd| (4 (a) | 10 M)

+ How integrated Watershed Management will help in rehabilitation of degraded hilly areas? Explain /

TEhIShd STCATRT S-e &l TTE! &1 o [T § aTeeh 2r1? Ui il [3(b) | 20 M.

2012
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SILVICULTURE SYSTEM
L INTRODUCTION

AL (Silviculture) 3 HETT T Gt T FHaT (Art) 3R =M (Science) 7 | 308 g 3R Siret o forshe % wTehfaeh
o, qaiaeelier SRkl 1 T, WTehfdeh AT HEM HT TR 6 TS ol dehdieh, qoT €dd o YeUd (Forest
management) 3 AXIhT T I FeRAT TR |
I yeRR sl farfarer weRfer ofiX Seht fafRTe wrfarofer afcRerfora o shmor, fafimT womi o fafsm am S9-sehmi o et
TS SR oo o g fafier s st anfeeht foferat st strewarenan gidl @ | 39 fafre fafei an asfisnt
Silvicultural Systems 3 &9 & STHT ST & |

> SILVICULTURAL SYSTEM : a method of the silvicultural procedure worked out in accordance with
accepted sets of silvicultural principles, by which crops constituting forests are tended,
harvested and replaced by new crops of distinctive forms. (T Tefida e iereeta gl AN

ot it 8 faelioheaer fsram i e faftr, fSreh Areem @ o7 vl s aTefl wEe! bl 3@V shl STt 2,

IThY TS oY STt B, 31 3= iy &9 & =aifa w=f waret g wfoeenfia fomam sar 2 1),
OR

Silviculture system is a planned silvicultural treatment which is applied to a forest crop,
throughout its life, so that it assumes a distinctive form. It begins with regeneration fellings,

tending the crop to its final felling. (faeeffheer WOt (Silviculture system) T ISHIEG
foreeleheete STa 2, ST forelt o et T 8o QL Sfiaehrel § AT foraT STt 2, dfer o W fafime ®a gmor
T | T8 TS HTE U I[E B, FHA ohl q@WTe L 3¢ 3ifem

TS e ST AT B 1)
o IFoS 2018 : Enlist the
= S YUl (Silviculture system)a SEel sl hTs H Hsiferd € | classification  of silvicultural
m TeffeRToT (CLASSIFICATION) systems on the basis of mode of

regeneration and pattern of

AR W, STehT JumTferal i 7&d &9 8 @ Mode of regeneration | felling (15 m).

(Elfﬁi'—!"fa?fﬂfla?f) T @ DPattern of felling (1A & Tl W) Hints : For questions like this, we

. can start answer writing by
HIGH FOREST SYSTEMS : & i arferht syomredt forest g:l’@h’:{ ST 0 defining the silviculture system as
;ﬂ'ai;ﬁzﬁ qT Efﬁn ®Y G (AT SHT KT GASH) SIS H BT @ | SHig, its introduction part (the most
ST (Rotation) STTHAT T ofsll 21T % | 378 herd % e o oy | Sraehtforward way), - then
classified it into two major groups

I apeffepet foram STTT &, S, GASIH 2l HErAT 31 6 3R T $HA B | pased on regeneration (as per
forgreramatt =6t wenfera st 2 | [Figure 1.1]. given 1%t basis); The 1%t one is High

forest system, and another one is

COPPICE SYSTEMS : I aif<isht Wumferai ®, ®HeT Coppice growth

coppice system, then further
(ﬂ%)m a S~ éE %*, %FF@? BRI 3= 99 U %IZI (High forest divide them according to the mode

systems) EA) qT T yftueerar s (Rotation period) pH 2T ? | of fellings.




SHELTARWOOD
s SYSTEM

St for Tt oteama o afofa 8, e waat fi s T & 9§ |1 T S @ ST 56w whm A o (-

Eﬁ‘ﬁﬁ) Wﬁg’—f: QWWW%, ISE) Clear-felling System FEd B | E'IFIT%F, W@_@Wﬁm%ﬁ?ﬁﬁ, Er

B

e Artificial regeneration %%@Wﬁ%ﬂﬁ@mﬁm%ﬂﬁﬁ SATIIFHAT BT E |

o IHEH! AT 38 AT T T et B o Bt it st = o ST, Sfera abfient T S9N foRarT ST, STgaet
STetery uicfearfera (S fof qarte o) Sucted g TR Sfderet Sioeh Hiehi o THTe & &l 8 |

o & AT (Tree cover) % GeT oh U JaT UL Ueh FHE HHET 5 STl & |

3d: S Artificial regeneration o feTT SISl WIAT # & 3uCTsY &1 BIT &, AT S AT 1T HAT[q A1 Sfishet STerarg
3T et gffefaat & RO Tk Clear-felled T WA W JSITfGT T Natural Regeneration @¥d &l rar &, dl
Fehfcaeh aiehT T e forar ST =Tfe |
WWWW@E amﬂﬁmmmﬁ,Wﬁm%WWOver-woodﬁﬁ-ﬁm
EisiE T*{\%F EI}IG&FT Over-wood o 3719 | grar %’, A 39 YOIl 1 Shelterwood Systems. shal SITdl 2 aﬁ
Over-wood T &3 =0T § BT ST 7, SARTT 0 " Systems of Successive Regeneration Fellings " % 10 & off
ST ST 2 |

1= o 5, Sreerag woneh § FE @ve (Stand) A A A s Tl 3 SRR gz S 2, S
m&x%@a%r«éﬁﬁm%ﬁm%|wxr%wa%{,ram%iam(mnopy)aﬁ@aﬁﬁ@?ﬁ%mﬁﬂwﬁqﬁﬁmﬁ
T G 1 T | SRS TR G ST gt 2, St el 1 R e e S & | o g
forelt greear <t STrarvrehdn el Bidll, A1 Yeetde i Gt e ¥ g fom Sl 7, fSad Jereentd woe i s o fog
IS TAT T THT T H STANT L T ST A 2 |
TASHA T3 o ACHT-3TAT T ST T R &HT H 39 faawor o qRormessy fafi=1 SR 1 Shelterwood
Systemsﬂﬁﬁ%l

%  Uniform shelterwood system or simply called 'Uniform system'.

2 Group system
%  Shelterwood strip system

) #* Define and classify silvicultural
©  Stripand group system system. What is shelterwood
%  Wagners blender saumschlag system system? Write, in detail, about
%  Eberhard's Wedge system different  shelterwood systems

[OPSC Forest Service 2015-16].

%  Irregular shelterwood system
% Indian irregular shelterwood system
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SELECTION SYSTEM

W&ﬁg‘lﬁﬂ (Concentrated Regeneration)wﬁ%ﬁ%ﬁqﬂﬁ,aﬁﬁﬁlﬁm Wﬁ%ﬁgﬁ% é‘ﬁ’?ﬁﬁqﬁﬁﬁ%
STeFfcrh 31 TSt AT 3T o U Uh-G | 9 Bld & | Tl Ugh oh STehfeh &9 & 7 o 819 €SI Ug gAsiiiad
Bt ITeh! STE Id & | =1F JuITed! (Selection System) W%Hﬁaﬁmﬁa@%m%wm
T ol YRTRId Ll € |

SINGLETREE SELECTION SYSTEM GROUP SELECTION SYSTEM

U

= T (Selection System) T Silvicultural System & S et SR qsi QX &= fordied fordl ST & |

$Eh TIOTTHESREY, STH et 3o+ faferer Sidt & for & 3 reieh s 3 |vft 3 o U Ue | ard S € |

o ZHEfeY, %ad il “Selection Forest” aT “all-Aged F orest” FET AT S |

o e SIS % T w i i feafe @ |

o YRUTHT ®ES (Resultant crop) : qﬁﬁ'{%ﬁ Uneven-aged ‘Eﬁ?ﬂ%, FqifeR gt wrgr-aﬁ (Age-classes) & T TAh
ToTS § U AT e ST # |

o Tehfsd ‘El;vlﬁ:l? (Concentrated Regeneration) 3l mw%ﬁﬁﬁ, EI}IGH:TWTQ (Regeneration Operations)
HHA o S{Ia o Teh AT o S0 €1 ol STl § | 380 13, 9 USH et qheg R ATHR (Form) H FUR o fo1g
Fact T T (Thinning) 63T SITaT 2 | @&, Selection System ™, Hfﬁi'-l'-f forad weret o oY SRt 0
Frafora s & 1 ST § TR are € Ut o g 3R SATHR H GUR % T Wt Thinning 31 o S € |

B EIR"I?H—TI‘?I'{QI?FI‘ PATTERN OF FELLING) : @(%ﬁﬁ Exploitable Diameter (DBH) & 31ftres ftfer amet aftasrer Ut

=l Fafea I e farsmar 2 | 5
- +%,W(Dy|ng),ﬁW(Diseased)Sﬁ'(ﬂﬂ?f?ﬂ'l'cﬁl'{a??}ﬁ'( Cf;

gt )
- +346|1®‘—|‘1?T§|\_7|T%ﬁ(Undesirablespecies)%h‘a?s' 7“ ,
a@i%maﬁﬁwmammmﬁmwwﬁaﬁ‘%& o\ [Tl
WW‘T‘IWW-W?(AIIage-classes)ﬁ?ﬁ'ﬁ?’ﬂqﬁﬁﬁl e sl | g N

B YN ST ARt (MODE OF REGENERATION) : STohfeh S (Natural regeneration) 31 M TSI
(Artificial regeneration) ST off MreaTfed fomam ST aehaT 2 |

B WEE ST TehTd (NATURE OF CROP) : WlIe &5 3ohTS H @vll STY ol (Age-classes) % U T @ § 3TEHM
Y (Un-even-aged) % &1 FfE EId & |

P TENDING OPERATION : weeding, cleaning, climber cutting etc.

SINGLETREE SELECTION SYSTEM GROUP SELECTION SYSTEM

4




MANAGEMENT OF
\L BAMBOO SYSTEM

T I T I IcATE AT ST & 3R T8 TR UL Sreferaeel1 § Uoh Heaqul et (T 2 | 918 3T et i
TH & T H hEd T 8, Sreht samges &9 @ U =X fior 3K S 31 329l o foT foam Sirar 2 | 39eh 3TerE,
T HTIST SR ET IANT 6 fAY el WK (Fibered) Cellulosic T SUANT el WA o &9 H [T ST & | WA
STt H iRl ST aTelt 100 9 31feek SSfadt § €, Dendrocalamus strictus Fe Feca Ul 3R AT &9 ¥ fordfid
ST % &G H ST ST R |

B Silviculture system : i@ T TS (Fellings) 3T o1& 947 % 3TER (Selection basis) T 39 JehR 7T ST & T

T AT (Culms) T SeqTE TR 81T & = Culm Selection System.

&) FHE AT |, 99 JAfeRE 3 3@ fu wma Eh_c,"l'g (Selection cutting)" sg <hl ST AEHTS
(Cleaning) SR gaelT forar (Cultural Operations) ER I PRE I CRAEDIRS I q'{_g[ REIE DI RSIEI PG
TH & L Eeh |

B et (Felling) TIsh 31X heTs (Felling) o T : sl ol 370 G T 3 21T 4 WIeT o #hels =ik (ST ahlel) T
SHIET ST &, 3T ST SHT H & I 9T b1 <sh HEd I o STl | ST 9 STITIT STTT & | heTs (a9 TsT-28-
=g i1 21 © | I8, B9 ST Wd H IUNT fordl ST ot Ao shets foram o o & sramra s €1

o @W@Wﬁ(mﬁﬂﬁ Kurla,WWﬁNauda)ﬁT@ﬁ-@ﬂﬁWg’(ﬁ (Mahila) 3 R T
fdse 2 |
o % U ST T AUNTF Tl bl HERT Fa™ i o ford Big fear smar e |
o Rhizomes (Jeh€) @ie+ T Ifdsie |
o T Y TS hT HaTE T AT 6 T Fle Y AT SeTs wa: 15 96 a8, e wd ag ¥
TUH W § HH T TS DG ST <MY | SATThRaH ST TAH-EH T 4= Bt 8, S foh S wawr & 25 ot
S e TR H 45 & |
o T I e © TEH o [T ITRET SIS § h1e TSI & |
o e shl et #, ST Rl shaet SISt IR o <18 1 lel ST =gy |
o The period of working (‘GFPJQ%TW) g g (in winter)
P Method of Regeneration : Jehel (Rhizomes) mﬁu@aﬁ%ﬁww (Sporadic Flowering) & 9
natural Seedlings Y3ITTRAR | Frrqﬁ%q@ﬁ (Gregarious flowering) i fRufa 4, 5 %ﬂ%mﬁm@maﬁ
&, A1 SIS § ST § A BId1 2, FHICTE 30T § Te ediohl § T ST o o718 U[HAT 3 GRT < & 391
AT AT AT el |
B Tending : I0f forerfra wggl #, aite bt g et ot s FARIS-ets ot sTrarvereRat et gl ©, FRifh 7 SEd oSl
& S & ST 35 it 7 ST ) ST T o T 2 | e et et 3 ok o gfren 3 o g
THTS (Cleaning) 3R TATEH (Tending) T Ul © | + SH &1 o WTehfe €9 & a0 (Gaps) fe@mf 30 &,
Tt SHAe WAV 37 vee Iy § o o RS sTrarwreRdn St R |




s Wl Hornbill

FORESTRY

| 2

| 2

| 2

?ﬁﬂw (ARTIFICIAL REGENERATION) : by direct seed sowing, stump planting, and nursery-raised

plantations.

SUANT (UTILIZATION) : 3= TUTardlT ol Sehgt T STk &9 & =7 Foio7 37 mifeat o fmfor & o= 2 2,
a1y & S 3u, SN & Few, Ui e SR the oA H off SHeRT ITAT AT | e, T T R
TS ST (G Froel AT o &9 7 off ST foham 11 |kt 8 | D16 § 2FF (Tannin) ST @ | 8 o Oy,
WS, SR A S o ToTT ST TR J&H A & | $8 o &9 § ot S8eh! WA fora ST Hehall 2 |

m Santalum album (Sandalwood)

W / AT 9T (Common / Vernacular Name) : Indian Sandalwood, Chandan (Sanskrit, Hindi,
Marathi), Srigandha (Kannada), Sandanam (Tamil) WRdTT <&, = (6%Fa, f&dl, w@l), ofifar (F-19),
<den (afirer)

. i “ M Government area (in ha)
UfER (Family) : Santalaceae Rise of the =

S Private area (in ha)
. <>
forawor (Distribution) : e % US AT ®T ¥ royal tree S
i Braieh Total land under sandalwood &
et SR s cultivation in India is increasing
S

(Tropical moist) oIt T TaEE (Dry by 600 hectares annually

e
®
. . g @ &
deciduous) dqT 3MMs Fg-gaz@me (Moist e s 5: § W«
o X ! fsandalwood < S @ 0
semi-deciduous) o ¥ 9 5d &, ST 1500 o :,::gtfoﬂf,,ea s & :) W Y"\“A
. . . (9} in India* & ’
WWW@%%IE@TWWQH in India N\&@@ ;
i T
bl a; af\il HIT 3:ﬁt N a; HT o @ M;Tarashlrael 40
! . . - (7] 100
: , Ya py
1 Touriufier Sed ST A 8§ S e & Hadh i
l
3G, TS, HET YN, HENTR, Hifewm, e, e % Ui,
g : o0 % 4 O %10
TSR, AT ST 3T e wmifirer & | Approximate o %, g T2
o o area of sandalwood % 0«?’9 /2
o ‘cl'Gﬁ‘ (Ralnfall) : 600 to 1200 mm plantation area n ‘% @,
(T t ) 25 the country e/ v "’o
e ATUHT HHT (Temperature) range =
P & 17432na 2°
to35°C

e HETE (Altitude) : 500 to 1000 m

. FWI’EEﬁT (Topography) : WW, gentle to moderate slopes

o ufewH R fF (Geology and soil) : &7 7 & e firgh ( ) 31T e, S Alluvial g T I
8 ST Afet oK T80 o FRAR Bt © | da el § oavrar (Salinity) 3R STew@ (Waterlogging) 3t
feorferll ot we Tl A AT 2 |

PHENOLOGY : U% BT ¥ HEIH I T, TR, ThT¥I-3T@9qe (Light-demanding), 31 &9 & Sg

yGsiet (Root parasite tree) ﬁga‘ra@,u@ﬁww%l

o TNl ST (Leaf fall) : <ia 1 AGT MIehal TETEER BT € | THMIT Uil & e sl s STy st
T el = Tl AT R EaT T R |

e Ul AAHTHIT (Leaf renewal) :W%W%@Wﬁ@ﬁﬁﬁ@ﬁwﬁ% ﬁ?qﬂﬂﬁ%
G T AR AL A 2 |

© Hornbill classes & 07223970423 @ Hornbillclasses.com
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SPECIES OF
4 SEMI-ARID TROPICS

Species that are predominant in the Indo-Gangatic planes are —

Q  Acacia nilotica

Q  Azadirachta indica

m Acacia nilotica (Syn. Vachellia nilotica)

>  HTHT / AT 9T (Common / Local Name) : Babool, Gum Arabic tree, Desi babool

» UNER (FAMILY) : Mimosaceae (Leguminosae).
» TSt (DISTRIBUTION) : 18 et huTe fHg! # TR © 81 dTet JodT, FT 3T HEIH UTel i e i § aem
Teh F3IX UE ® | FAFAT, 38 ST R BT, TSTEAT, HE Y31, HEWISE AT(E T o419k 9 & U7 SI1aT & |
e Climate : SWhfCseT RiSD 9uiITel (Dry deciduous) 3T SUTSITR{ZsE™ (Subtropical) Sh gt
iRt |
e  Rainfall : 25 to 160 cm.
. Temperature : 18 to 45°C

e Geology & Soil : Alkaline ¥ neutral, &l et (Deep black) 3R IS STl gl |
»  PHENOLOGY : He 37T 3T quieiiel! e, feeht st sicar gt § iR swehl st (Crown) Sheft gt gt

2198 20-25 et qoF S & HehelT 7, TAeh Wfcrspet ufefeerfertt & gret % & H @ HFATR |
. Leaf fall : April — May

° Leaf renewal : May — June
. Flowering : January to March
. Fruiting : ripen in April — May
. Thorny branches.

»  SILVICULTURAL CHARACTERISTICS
o TSI I & L IR
o RIS ST AR SATavhAT

. Poor coppice

e  Root suckers v/
WTehfcreh IS (NATURAL REGENERATION) : by seed + Coppice
AW AT (ARTIFICIAL REGENERATION ) : SIcet Sfist st o SR fofarm SITa @ | sfiti sl 48 B e 3¢ it
o it e A 2-3 fod e et TieR i e W a8 3! F3RAT 7 Bl & SR SFHT Taar € |
>  Wee (MANAGEMENT) : ¥78 #2Tg (Clear Felling) % T 5 S
. Rotation:éﬁ?aﬂ@%%ﬁ3aﬁ,mma€m- 2098



b QU Hornbill

FORESTRY

e Spacing:5m X 5m

> UTILIZATION : S & SHRAT @he! (Timber), 389 Ahal (Fuelwood), BT & & (Bark gum), R =N & T
SITH &I & | SeRet o1 ST fmtor, i Sushlt 3R We-ahe amft s F foRa ST ® | SHehl Sohet 3ehE S
Y& T 7, 3TN 36 GGIHE (Heartwood) T SHIT W 4946 Fohetl et/ et ram @ | soeht wohdl &
3= T[T AT AEhIct ST ST © | SEehl ST I T sh1 STNT T =TT S # Tanning o o
foparm ST @ | 9% U foeiw Yo it et e Y AT & ™™ " Indian gum Arabic " 3T ST ®, foreeR

Iy Arfer, T, U T HUR i BUTE (Calico Printing) H forarsiran & |

m Azadirachta indica

>  HTHT / AT A7 (Common / Local Name) :
» gfiE@® (Family) : Meliaceae

P AT (DISTRIBUTION) : W ST T v
[ TUMAT 3T FHieaR STt § 1500 Hiet T
T Y &A1 H IR SR |
. Climate : 15° C to 45°C

. Rainfall : 450 to 1400 mm
e  Soil : Sandy, semi-arid and black soil.

» PHENOLOGY : =1/ T&gqH &R &1 (12 — 15 HIY)
o TE T HETIER 98 & AR Yo anit # wdtd
% SN TS T o e afvi & o e smar 2 | i
o % et et # ol §, TE vee e whEt |
TS E |
o A A ¥ AH o s Raeid § | 0T WA 7 @
SE # BT 8 37 I AT AR T5d gY feATerdt 3uan
T IE HE o Jeol AR H BT © |
o A AM % TG Hel T &, ST AR W S H ST
FTTHRd F |
»  SILVICULTURE CHARACTERISTICS : I8 U Y- (Light-demander) TSI & SAfeh ITeAT (Frost) 3fIT STWT
%Eﬁfmﬁﬁiﬁ?ﬁ%|m,q%@-ﬂ'%@\[(Drought-hardy)ﬁ%,wwa? ?:N‘-{FF EPIRE ]
G T 8 |
e  Coppicer well
e SIEHTTMY (root suckers) U~ o sl &THAT BT & |
> NTehfdeh JAWAT NATURAL REGENERATION : (1) Seed + (2) stool coppice
> ?ﬁ'ﬂ‘gﬂﬁﬂ? ARTIFICIAL REGENERATION : (1) Seed, (2) stool coppice, (3) Nursery-raised seedlings, (4)

Cutting, (5) Air layering, and (6) Artificial seeds produced by tissue culture techniques.

o TR HER 57X x 5 Hiew H T W R TR |
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AGROFORESTRY
[INTRODUCTION]

i e T T e e T T e e T T e i T T e e e e T e e e T e e T T T e e T T T e T T T e T T T e T T T e T T TR e R R RN

@‘ﬁsr ENEETS (Agroforestry) Efﬁif S o Rl forereRt wraa wft-sua vorferst (Sustainable land-use systems)
T Uo ATfeeh AT & | 380 Ul sl TEre ! STI/AT Uvredi o arer 36t 91fi SehTS Ux ST ST § | $6eh Stavid wmiie

.

et o TeE W%Wqﬁiﬁ/ﬂﬂ'{ﬁﬂﬁﬁﬁﬁ (Fragile ecosystems) & TTel HHAT ohl IcATET LT |
Te3fl U= (Indigenous trees) o ITITT T SIK &4 © SIE3evd T ST (a’g’-?;%@'q &1 ISTTfE) R =9 3,
BIET AT HIc AT F&T ST ohi ST e € |
WW@TWWW@W—W?&(Monoculture)ﬁ@ﬂﬁ:ﬂﬁiﬁ\?ﬁﬁ%|

I GL&IT AT (Insurance cover) o T Sehfeqeh {31 3T (Alternative investment opportunities) ¥t 9
AT &, e afs gart me hiy weet forhet & St €, o off gHi o Ut oht STrerer S & o st 5w ST
] STl I YaTe F9 & AT Hohdl © |

I AT THI TTe WO TR AT h-HiEeh{deh Tedi W TG &, f5eeh aed Gar i €imstl W i«
ST &, ITehT 187 oY STt © SR Setd o THY STl W 7o bt et o ot o feT 32 shrer S 2 |

DEFINITION : SHTYaTtehl ek weid ${fH-39=1T Somedl (Sustainable land- Remember “Crop + Tree &
use_system) &, SIT THTST 3hT TATHIT FHTISIR-HEh{deh [RNaTstl 3R &T H | pomestic animals”. 15 two are
T Tl wrireerten Rt o STTET WTe wEal (ATMeh) I ISl i HHall | the essential requirement, 3
(SrEarTaT) S/AT URTEA % §19 U & M g8 0, AT Al Jehfeush &9 9 AT Th component is optional it may
[T, e ForraTt ok HTEA § el YT H AT 2 |
Nair (1979) ¥ ?ff@f ElEED) (Agroforestry) I TF ﬂf:f TN YUt o &9 H gy foham 8 St o5 &9 9
ey, YRR fder 9 9 ais-1a, ATagiies &9 3 agi R M & forg amnfsis &9 @ e aie 8 Uel,
FHAT SR A ol Thishd AT ¢ |

T H SHRINT JoTTedT, ST Uel, HHel S U3t sh 58 R Thishd il € foh 78 STeh &9 & 6ieh, wriferfaes
Y Y IS, SATTRTNS ®9 8 GHa 31 o1 o fIg amifsies &9 8 i 8l 2 | [Bene, et.al.]

ST ATTRT (AGROFORESTRY) T farsreramd
ITUTShRAT (Productivity) : THEIET HETT o IcUTeT 3T T it ScqTEaRdT bl sMT W& AT s o o |

|AdddT (Sustainability) : By conserving the production potential of the resource base, mainly through the

be present or absent.

beneficial effects of woody perennials on soils; Cornerstone of agroforestry] ST S IeqTe &aT i
TR i o o1, e &9 @ firdh o et ATt Sga 9 Uil o QTeRRl SHTa ShT SUANT fohalT SITefT 2
HTHATINAAT (Adaptability) : F&T “3ffieha” wTeg 1 379 Tl & (7 fof “aftafia s ar <sgemr) |
TEHT AAS AT § o T &A1 | Tfo i S STt 31a A1 T Y a7 Tohiieh T it A genet ST
T =R |




i CHAPTER

|

ROLE OF TREES IN
3 AGROFORESTRY

[ A L L LR

Soil conservation & enrichment
(Nutrient recycling)

A

Flood mitigation & @
8 AGROFORESTRY

i i ter yield & < | i
Improving water yie SYSTEM’S ROLES IN —> Disease control

quality
3
Climate change mitigation, 4 v )
carbon sequestration & air 7 ) Aesthetic & cultural
quality Biodiversity conservation services
5

> TIGT HIEAUT H A&t T HhT (ROLE OF TREES IN SOIL CONSERVATION) : US HUHT STei, Jmamdl IR afra
ST S LT VT A T, ST AT oAt ST oAt ganedt o wurer & firgh 3R St weater § Hecaut iR
a1
. EiEaT(Canopy)ﬁ%ﬁﬁﬁ@ﬁw%m%wﬁmwm%ISﬁﬂﬁﬁ?ﬁ,ﬁﬁf
1 HdE T SIS WA § Uit o ST A Hrsifep garef frgh o et i skl H Hereh Bid & ST I o e
(Infiltration) T S T TG § |

Reduce impact force
or rain drops

Also prevent soiI
Multi-layered [ erosion
defence system \
:Bound soil B @
particles Thick humus layer = prevent direct
A contact of raindrop with soil +

‘ increase water infiltration rate

Oy

o TS H, SIS gl 3 HuTl Bl shEeRt et Tt 2, e firdh o e e v sl 211
o S & UL IR A 1 wag # ffsra amm o swreifen gerel oy firdh # forement figh & svon <ier for S ©,
forerdy firgh 3 +fiferer i Sifere 7oit & g S 2 |




TREE IMPROVEMENT
INTRODUCTION

Tree improvement e @T@Hﬁ@ﬂ“ﬁlﬁ (Genetic quality) ﬁgwwaﬁm% | 38 a@a&mgw%ﬂw
ST ® | 39 SR H Uk STedt § Sy USh i 9 AT 31K I STTelt didt % Ui o forw wrar-fuar & w9 § 3uEnT
AT WA 2 | TR A& TH IS T SeATEH AT & ST ATe0T o FoIG SIge STee & 31K 30 a1 foreiamd S
ﬁﬁ‘{@,éﬁﬂ'{mmetter Form) S TSt T U ok afd gferer 2 |

HTTERTAT (Genetics) : Sfa T st Ueh M@ @ SiT SRIHA (Heredity) ST fforerdT (Variation) T 7eare st

> SRl (Heritability): 98 T HiReTehid A & ST IS (Breeding)

2l

SRTIISA (Heredity) : 98 STIATIh TT&0N 6T ATQT-TIQT & €AW Haor 2 | I8 ST ofist ST et' i =t §

waiferd 2, arerfa " R3] W el § Are i e B ¢ |

farfererat (Variation) : T & ISIfd & ATl § 9 3TaX 4 &; 378 [T (Variation) &l ST &, 3Tefd i

% S STHT-3TTT HTHR B &, AN oh STl o ohs S-S T 8 8, AT
a9 341@3513& (Forest Genetics) : TR (Forestry) Eﬁa%'wsﬁa?i[&ﬁﬁ
ST (Heredity) 3R fafererar (Variation) o7 ST&93 st 21

F& TS (Tree Breeding) : J&7 SO ST, IS Sitafars R AT
Torgidt &1 9 &t o SATTARTR AT S T T AT FLAT 2 |

Tree Improvement : EECE) (Silviculture), J&T IS (Tree breeding), R
9 WSE I AT 9 I 1 Fel 39S HR TOERT H GUR | [The

P ¥

Clear bole Pest resistant

Clear bole with
. Pestresistant
T

Silvicultural tool deals with the genetic makeup of trees

WW(Genetics)%%ﬁﬁW%ﬂTW%lq@mﬂﬂﬁﬁ

SAfAT & STe SRR =TT o whror 3w wg § fordt foery waqor

T T ST ST < |

o TIAIRTRAT (Heritability) 38 €T & STl qeh ET 70 HIAT-TaT &
fHerdt-Serdt Bt 81 AR Fa $iHIersis foe=wr 1 a8
AT 8 ST HATFERTR FRehT g1 Ffa e 2, 7 fof qaferotir
T 5|

. WO(@)@I%W‘&W%‘I "0"3'&HWT%1%FSampling

IFoS 2023 : Define heritability and
its types. How does Narrow Sense
Heritability differ from Broad Sense
Heritability? [10 M]

IFoS 2019 : Define - (iv) Heritability
(2.5 m).

IFoS 2018 : What is the importance
of heritability and how can genetic
gain be estimated in tree

improvement programme? (10 m).

population H shaeT FATIX( UiEd §, 3 Inbreeding population H g W&Iﬁﬁlﬁ\aﬁ?ﬁ% | 3
T, 1" ot sTrafiTes afterdt s for forelt wafemofier srmer % 3 sar 2 |

STTETITERAT % YT

(a) AT 37 H SR (Broad sense heritability) —éﬁmﬁﬁwwsﬁr aqgaﬁmﬁw% 31@"11?1'3!73[ Total

phenotypic variance * eﬂguﬁaﬁa%ﬁ% |




; VARIATIONS

faferer@r (Variation) Toreft sl & amr ST aeft afted=eiierar st waf¥a st & o sTrefimes si wumes: fafaear
T &, 37T, Fil o ST STT-3TT &I &, AT o STl oh 0T SAHT-3THT B &, 3T |

|

| 2

CAUSES OF VARIABILITY : ST § ftad=efterar frefafad ol & sea= et 2 : -

o %W—WW&H@%% S‘Mﬁfoothills V/s coastal areas o |

o S Ul H Icufedd (Mutation), E@Iﬁﬁ?ﬁ (Polyploidy), GJQHT%IEF%IW (Genetic Drift), EI'I@"%EB EpE
(Natural Selection), 3{d:YSHA 3TEUTE, G Tt (Mating systems), a-fFAfda fafarrmar (Man-made

variations)m%wﬁﬁ:{ﬂ@aﬁﬁﬁmﬁﬁl

IMPORTANCE OF VARIATIONS (ffererar =1 weea) : fafaerarett
(Variations) T 31 98 ® foF s & 9% (Genus) Y fafa=
erfEt § T gfg aifEutaat & STasE 3T g dF R
Sfiferd Te 3h1 WA 8 STaX 2 Wkl 8 | 6T JohR, T & SSid
%W@ﬁ%ﬂﬁqﬂﬂﬁﬁaﬁﬁ%mGenotypes R
Phenotypesﬁ‘g’Qﬂ'ﬁaﬁ:ﬁ%WsﬁwaﬂWé@me
2 3194'&‘[ Dalbergia sissoo R Dalbergia latifolia T gl i
forferera org STt € |

o fafrearet @ &0 fodiy Fre-gdm ufewre, awet it
ToET A1 A, A1 fREt fafkre forivar & g fommer sl
1Y YeH B 8, S g aifed fasmyarstt areft ysif faewfaa

T % FoTC 378 et & S whd 7 |
»  TYPES OF VARIATIONS
Variations
¥
Genotypic or
\i Germinal
Phenotypic ’ variation
(Somatogenic)
variation

IFoS 2023 : Discuss the significance of

variation in tree improvement [10 M]
IFoS 2019 : Define - (i) Variation (2.5 m).

IFoS 2015 : How can magnitude and type
of variability be manipulated to obtain
good gains in some tree characteristics ?
(8m).

& Differentiate between (a) Genotypic
and phenotypic variations [Himachal
PSC Civil (Main) 2011; UPPSC (ACF)
2018].

# What are the additive and non-
additive genetic variations in a tree
population? [Arunachal PSC Civil
(Main) 2015-16].

14 .4
Dominance Epistasis
variance variance

¥
Additive
variance




Seep ProbucTION
ARES

T IeaTe & Tl o duat § Wﬂf STETRIe: I & ST 3l U Phenotypically superior stand &, fSras
Vigorously growing trees A &, S Thinning of poor phenotypes 3R 38 & & IUATRA 3R Feiferd e sar
 qTfes o W H ofiSf BT Seana & HeE |

Another definition - ST 3T & Teh LaATcHe &9 § 28 JEEE €, S S Tl J&li & 1 8l § | 36 st
TAICTSY ATcT Jaft i 8 o fTT FRefehtoT (Thinning) STRT 31 fahaT SITAT @ S S AT H oIS Scared GH1sa it
o foT serenT T STER & Weiv foRa ST @ e gareng, s o (s STEE) i & geet v S e €
sAferenteT, Sfisr IeuTe &5 TR TR AT At T A1 g T YT BT €, R ST W St 7, qea-and w e
(Rouged) Tora StTaT 8, SR Sfie Seute ot TieHniEd A o foTe Su=niid fomarm St ® | it St &@WWW
SRR

Phenotypically
superior stand

Thinning of poor phenotype like short height and
deformed stems, weak & unhealthy growth.

Pollen dilution zone

To reduce pollen contamination from neighbors

PURPOSE (3£%)

o T SUON/ARLT ST AT JeTRII0T hrlf o FoAQ S Sea el et == Tt ared sfisii oht gt /m shi faw
W{%ﬂﬁf\%aﬂﬁ?m STl ek SIS ST (Seed orchards) ScqTe H &} 3T ST |

o SHTCH SATETE § TS o FaTa o hH FLA H |

o ©UT NG HH FAH |

SR o e e i St S TR W T (Rt e el it 8 e s
ST 2T 3oRET AT AHA T) |

o AT YSH o T Jehicdeh ‘{&[Wéﬁﬁ%ﬁﬁﬁ (Windbreaks), Soil improvement 3Tfe o AT Y HT |

ADVANTAGES

. W@ﬁﬁmmﬁaﬁﬁa@ﬁm(Stockpiling)H&Wﬁ(ﬁ'&lﬁgﬁqmw?ﬁﬁﬁgﬁﬂ
TSATferat % SISt Ueht ST Tt &) |

o SITCH R SATETET o heTs T qaTe ol i H |

o ANAHAFAT |

o STEfTE fafoear sm i |

o ITTEHIA YIS JATS TETAT FRISHHI h Torehd I & ST |




ST 6 ST shi heig HIL SHTSI1RI%h HSII ohi shHi oh b0, F4 Lishi i [AIHA Hid o (TQ EHI-IA FATE (o ST
=T TR A TH T I ATt T 1 S T T TAR-THR 7R IcTE €9 8 6, ST STed! ST 3cqw i 3T
AT ferforerT ot S o, e 121 e 7R Al et ot ScaTa foralT ST 6k | 3 787 3= JaTa T, hie 31
Y 3 g afareft 8 3T 2ferer TehTsT HAIEOT &THaT 9Tt 21 | Tissue culture techniques ¥ 9861 81 g STATHT HET
% IS I T ST R ShifshTt Tiad T feam © |

[ Vegetative propagation
[

: !
| Macro-propagation | | Micro-propagation |
J \.l

* Cutting ]
* Budding H

* Air layering

* Root sucker

ek TaET (TISSUE CULTURE) : WTC ShITTERT, Sdeh, AT 31T 3T 31 fargt deapfa a1 a1fter oiR frifia wafawof
gitfeerfort & ferar srar 2 1

@ | Tissue sample scraped
from parent plant

®| Tissue sample placed in ©| Samples develop into tiny @ ‘ Plantlets planted into
agar growth medium plantlets compost

containing nutrients and

auxins

H&W TGLT (MICRO-PROPAGATION) / Fideh HAeH (TISSUE CULTURE) AeheiTehl ot Waeal

o TH I U TN H TR o THI T STULITHA St GEAT § FeI ohl T2 fora ST Heha & |

o BICHTAMH oS & AL M (Rapid and large-scale) T FAN T U HWE 2 |

o TiEE AT loersies & Fifh Wl I B Foat T H LI, T (Quarantine), 3T e forar s

GohdT B, N Faiered off a7 |
o 0 SfiSIT T IeuTEA |



SOIL PHYSICAL
: PROPERTIES

XY SOIL TEXTURE

T o v, e o gt & ol @ wruer ufawid BT & | STeT i 31 e gl o hehteT (Skeleton) % &9 H 1T Hid
& fora figt 3 = A (Flesh) % &9 & ¥id € | @S & HROT firgt & ol o TR § wited= 6 ara @ (3794,
Y TSfr ) | 3EfTe, 3@ weeET it firdh o e Tt reor ST e o7 HTT ST € | et o qererheer i
Tiforen forswor, ererta, erge et fafer grua, e i firgh =1 afasra sma feran Sra 211

SIZE OF PARTICLES

Coarse

International Sand
Society of Soil Silt Gravel
Science Fine l Coarse
0.002 mm 0.2 mm 2.0mm

002 505 01 02505 1.0

Very] Fine TMed.T w&sqw NG7)

i Coarse % -

Silt B € Gravel %’ 55 7
Sand

United States
Department of
Agriculture (USDA)

Fine sand 0.5 mm

= Clay particle size : < 0.002 mm™*

w TSN T e (GaT o) W, ME, IR figt o At " w Hehid wdt 8, R a% €Y g % ddse
(Cohesion), 3TTEsH (Adhesion), SR el (Plasticity) ol qTferd it © | Farehet gt (H<m) Tk famsr g
TR/ FT R R |

= Loam soil — (a)?ﬁﬁ%%ﬁmwﬁ@, (b)\l_d, ﬁ:l?i\’:ﬁtﬂﬁaﬂ (Clay) @GS S T JET** H TEd)
2, Sifean et STATe Tk Ban € | foheq wrfcrere o srre 7 Sar g |

=  Soil texture determination methods : (a) Feel methods — Ball formation, Ribbon formation. (b) Laboratory

method — Mechanical analysis.

IEE] sOIL STRUCTURE

T2l o TITerfives soTi™" ol e 3T 3T Tah fHf3a Yot H wehalieontor et H%EHT (Soil structure) FEATAT © |

Primary soil particles : Sand, Silt, clay

Types

e Plate-like :ﬁ?%mﬁm@qﬁﬁ, &iferst T & Plates IT Lamina éﬁﬂl’fﬁfﬁ@ﬂ, W%W—mﬁ@

e Prism or Columnar-like WW@Q’@WQTW@HT% | T’S’{F@Bﬁ'{ Nﬁ—?{[ﬁﬁ ST (FaroT TeTfar firgh)
#ht foreeft firgh o B feaforet H T ST 2 |

o Block-like : 3TT% &1 T STRIHA THR o ST SHET TehalHTUT ITT ST 2 |

e Spheroidal : I8 Granular (Non-porous) )HTELU'TW'—!T (Crumb) (%_s{qgf) B HHAT 2 | sﬁﬁaﬁw@?ﬁ%maﬁ
TTEAT <RI SIEa HTHT ST & Tk I8 Terdl 3717k eglfersh wretshd’ (Hydraulic conductivity) Jaf3id sare |




CONTENT

N hEWN R

o
[y

> DISTRIBUTION : WRd H TH H&ES I Fl &%dl 31.7 fferaw

Hot desert and shifting sand dunes
Acidic soil

Saline alkaline area

Ravine land

Cold desert

Coastal land

Wetland

Mined area

HOT DESERT AND SHIFTING SAND DUNES

TRATR, FSH & 61% TS 8 a2 |

Types 2008-09 2015-16 (% to TGA)
Ravines Sand 3165 km? 3121 km?(0.09)

Coastal Sands 709 km? 671 km? (0.02)

Desertic sand 8323 km? 8191 km?(0.25)

(Source : Westland Atlas of India 2019)

>  LOCALITY FACTORS : LOCALITY FACTORS : 371&d aTfieh o181 100
fordt & 450 Tt 3 s 2t 2 | 39 & | awt ARG 2t 8, it

IFFET QT IS L |

Temperature : trs‘aj T qa 48 feift afces a6 w@ar %,
afdat 7 15 feft afcwera e i STaT R, e Sei Wt 7% femien
T of T STar |

Wind : TIfERIT & 100 § 150 ferciieiet gfd 5 i gar =erdt &

Soil : Tielt gt St fafsr Teval W ki Frai-e i T
=S TE ¥ foeniid e Td o &1 gl & | et gt 75
Wﬁ@ﬁﬁﬁ@f@ﬁ%@ﬁm% Mechanical Disintegration
T TH BT & Characteristics : (i) S SIfoeh WaTd, (ji) Fm=itet
AU 1 e Ui, (i) FH ANk acd feufy, fodiy w9 @
AZEISH, (iv) o fee 37T Hfesram wEHe, (v) fomr e 3t

AFFORESTATION OF
D DIFFICULT SITES

Punjab Thar Desert

Punjab

PAKISTAN i
Haryana

Sindh i
Rajasthan i

Gujarat

IFoS 2022 : Discuss the components of
desert ecosystem. Write steps to

control shifting of sand dunes (15 m)

IFoS 2017 : Describe the technique of
sand dune fixation in the thar desert.
Also mention the choice of species for

plantation (15 m).

IFoS 2013 : What are the specific
problem of the following wasteland ?
suggest at least 3 species for planting

in each of them — (a) Hot desert.

IFoS 2012 : Describe the technique of
Sand Dune Fixation in the Thar Desert.
Also mention the choice of species for

planting (15 m).
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CHAPTER B
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ATENT (WATERSHED) FITE ?

T dewE ﬂjreﬁa% ‘{\Tﬂ?{aﬂTﬁﬁﬁhﬁ (Geohydrological unit) BT &, ﬁaﬁﬂ%a@%g’qﬂvﬁwaﬁw
SR & 71T I8 Toh & T WART Sl 2 |

Sub-basin

Watershed boundary grub-watershed

Sub-basin -
or
Sub-watershed

Figure 1.1 Definition sketch of watershed.
m@'ﬂ'w (WATERSHED MANAGEMENT)

ELSSERCRE (Watershed management) HETEAT T Tad forawor El)ﬁ'f\%‘lﬁ Eacicn 3%5& T aTer & i qrE e
forrerame o1 STET=T AT © | I TSI, skl 3N aREISHIST it §TerT 3T st it afsran @ st amer
&1 3 HmT o6 it S aTet Hre, STHei S ATe GHaT &1 Y1 S aTel it ol o Tl § ST ahg
frHtare |

TTET e (WATERSHED MANAGEMENT) 3 3299 ?

o ITUATE I FRITT o T UE STeT T HRET AT © |

o TR VW ST ST T TohSHL T@ ohl &HAT H Jlg AT ¢ |

o T AN ST HT =TT HLAT & ST IHHT [T FLAT 2 |

o TE U G H HGg AT T |

o TR S T 87, HH T HTE I a1t aTiRefeh! Sqer i ST T@H # HaE AT e |
o ToRuTT ol 377 W GIad AT € (2022 W I )

o ITIETE &5 § STE % T I Efd FHT R |

o TR STTETET o foTT 3o, =TT U SHRAT Tohel o forehrd & Heg ST © |
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>  Wadi-bed systems : Wadi bed =T SEHTST STeT oh! GUTEd o § foraT STTaT 8, 31 a1 g W ST T8
3T Ushart, AT TR QT FTG@T (Soil profile) T aTg 3 T a1
W ek Td 35S o ATeIH § gufed form Srar g |

>  Off-wadi systems : T&1 9 9T STl ohT HURYT ATeT hl gt o

TEE T3 ST & | et W A G s St & R s ‘-*s«
BT STTEITE ok HfY & A Sertfeet fofam <7 ek | e S

Figure : A wadi system.

EAT (WATERSHED) forehter ot arifeies Herienar

AT B o TERETS 6T AT A ST AR a1g el foreft off = aitfeafa 7 giard g 1 goam
el

TR & H aTS Ut St Ardfd s T, fSeE 8 e St Afd afEsEr S et s
AT ST SATf TS 3hT STt 7 81 ST ¢ |

T TehTareh STeT SITe THaT o fwior € seran 8, fradt foreft STem sTet wiver T i STTerwrshar A 2
STt 2 1

T GEATST % G, TRET <hT ur Jfer § fraet {5 stmart & = it ot yanfea & wkar 2, faw
ST ST ITeX Al STt Fehrelt ot Bt 81 et Johwm & st STt € |

TIEY ST (Healthy watershed) & aTg HETH <t UTTeh avail & THg T ¢, fe@ i 3eare o gfg
Bt & | W &, 7€ F ST bt It STt Stet & firgt % Hont i sitest gt % herd i S B,
foree iy & forerT SmTd 1 B 3 |

Teh T STAUEY (Healthy watershed) & 8 Siel-sfiall o foIq uater siTerisrT 3ueisy &l 2, e aeea
T (Aquaculture) = SIGTHT fetdT ® TR Telt i STTSTE! Shl STSTaT ST HehaT € |

I AAVRTS T HW LT 2, FoTa8 areeh Sa At § wHT 77T & 3T Tomees W e arel T | 1 & 7
SCATEHAT T © |

ST &1 H I ST o TR AL ¢, Foreel I8 T 1 Wi Tiod &9 4 sear < |

FEAfT ATHT 3R AUt A Hferd FA F 7eE Fdt 2, fad gftent & o swshTSh ararere Sga gar 2
I IThT hTel geTaT gl © |

m T 2T GOVT INITIATIVES

giaTelt feemfaeer, SR (Watershed) forermer afeisTet & fog G fore o feemfadsr € | 3 feenfadsr o 2001
X 2003 T ST FoRT T < | 37ehT & TTHTOT THETAT b HrSTer, THTs, Hoe oTer 371 afiehtor o foTg STet Sieeqor s

T HeIAT TS AT R | -

s, dramigor, =rTe faehme S Hoeg T o foTe ot stet o1 g
T R o fTg fshtes o1 o |l &1 g
YIS AT 3T AT

© Hornbill Classes & 07223970423 > Hornbillclasses@gmail.com
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