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JIVA: NABARD's Natural Farming Initiative

NABARD's JIVA project promotes agroecological transformation through natural
farming, leveraging the social and natural capital of existing watershed and wadi
projects. Currently in its pilot phase, JIVA is being implemented in 11 states across 5
agro-ecological zones.

Derived from the Sanskrit word meaning "life force," JIVA focuses on diversified crop
systems, integration of livestock and trees, rejuvenation of biological processes,
natural pest and nutrient management, and efficient water and soil moisture use. As
natural farming is knowledge-intensive, JIVA emphasizes community engagement,
knowledge exchange, local innovations, and capacity building.

The goal is to shift at least 75% of participating farmers from conventional monoculture
to sustainable natural practices, reaching a 'tipping point' that transforms the
agricultural landscape. JIVA aims to convert around 200 hectares per watershed and
200—500 acres per wadi project to natural farming, triggering a multiplier effect.

In Jharkhand, JIVA is being implemented in Ramgarh (Patratu) and West Singbhum
(Chakradharpur) districts.

Key Components

Fodder Self-Sufficiency: Bringing fallow lands under multi-species fodder cultivation,
integrating fodder crops and trees to support livestock and rural livelihoods.
Bio-input Preparation: On-farm production of biostimulants like Beejamrit,
Jeevamrit, Neemastra, etc., using cow dung, urine, neem, and other local materials.
Poshan Gardens: Backyard nutrition gardens in lead farmers' homes to ensure a year-
round supply of fresh, diverse vegetables, especially for women and children. The
motto: "Grow what you eat and eat what you grow."

Success Story

Mrs. Komila Devi of Armadaag village transitioned from chemical to natural farming
under JIVA. Trained by Mrs. Bati Devi (ERP), she set up a 10-decimal kitchen garden
using the e-Agrifood ATM model, growing over 15 varieties of fruits and vegetables.

This ensured household nutrition and generated surplus income, improving both

\health and livelihoods. y




Reg. No. (Registrar of Newspapers for India) JHABIL/2021/82126. Under Postal License No.:RN/261/2025-27

4

fSraTiaen (fgumsitr) ufsemt

@ug 05, 3k 02
Jes-faawaw, 2025
~: A HUESD : -

*T It WAt - A, THeger T s
- : HUIGee ASH : -

T TR - WE Wiud, THGST iy ssm

*3T, HAA G - WHE Gd WG hiest
*gl, 3ol puR fig - afta aefes, fo ®dts., =

*2t, favman fig - fawa awg fovme (g faam), fo &&=, W=t
*gT, densl TS - WETIeh Wisamdeh, 3M.sh.ud. 9.0

: TR
« TS foer omem, Aard, e & foe
—: PRI : -

S qevI=, Hgeh &t Il JId g1 YU 39 TS 96, 5 59 Us, U,
FREUE-834001, HIF : 0628-7999194 ¥ UK T YwgpwT e 3,
e, T, FREUS-834008 H THIIT HUTGeh WA JaM—=<
- : U1 oW el TG QL% : -
wfer ufeBT ®.40/-, AfF T £.150/- 3R

STSIE TEET (20 auF 7)) YT £.2500/- AA B
HiftrT T # @ wfmeonfiEt % e so% #t w2 71

~: T &, 1 -
K EIGIECR www.rkmranchi.org
SRS : THFHYT fH9E 379,
HIETe, T, FREUE-834008, HiF: 0651-2551008, 2551970
ranchi.morabadi@rkmm.org U ®Wdeh |




w Furfaes (fgumdta) ufen Hollg -, 2025 |5 2

fawa L)
1. HITH 3
2. 9 fafer 3
21 IUEYT R A 87 3
22 TG TEU T Tl 27 4
3. 91 H 4
4. YATOT TYOT 5

41 60 feaRi Mened gar (SISLIR.) IS ayd Al &1 $Iere

giRreroy
42 XA R @1 BN I TG e BRI AT TR B TS dob
43 SRS AT fegd R SR BT AT
5.  Hhedl d Bl
6. UTRIEA
6.1 fdofad gt A &1 |9+
62 HIC IS @ TG bl qGAl ol B SId UIRIET0T BT AT
63 SIHTd H 30 fhAM Bl 91 Hhell & I
6.4 MG [FET MM & "egH § fORedrar g H IRUTERIG etfOrdh
BRI
7. DN faee Hae
74 g & IS AUTS dHID Ud BRI
72 FRIAIRRE: AIRMT R A9 H BHaTell Uh WGaRAd [aR]
73  SIREUS H 99 B WAl H STHAMHRE]
74 YRV ¥ gHAT db Sierarg GRad= B A
75 O &I fqger (A1) Sdeq : fafy vd 18«
76 fIaEd Boal H WRUTIR HGF07
78 PN WRR ¥ i $Y 3R A4 s iR gr&bi= sidfs el
79 WY Ul Aol H A BT SUANT H B

7.10 Deficit Irrigation : A strategy for achieving sustainable yield

7.11 Battling Bacterial Wilt in Brinjal: What Farmers Need to Know

(O OO L EO0FECHOD ML HE /A G TG

10
10
11
14
16
20
22

28
30
34



US 3 | Ses-Taamsi, 2025

Siier ( fgwmeitar) ufirenr

Al

digd diold 3012 Sfidel &1 3293

C1EN ElR
qUiHeT U @

oflrIpsuIadeld Usl IRVIBIIA

Toel B TGP FST
U~ BT 2 I

SIME H SD

Sqa H dffod B o B AR
HETe 4 39 R BT W quie fhar ¥,
I T Uld BT © 6 98 ar<d H U
AEFES | STHR ® S B I GADY
THIUT fA9Y wU F AT & I8 N T |
IR} 3R AN BT Hell & 8| STHY 7 24d
gV SR 3 U8V fHar| I8 S avfF &,
39 fRIY 9 3 &9 H 3@ @1 Maddd]
2| BT BT, TG BT I 8, 9
IGHUSH ¥ Yh SR 8Ud U AW & AR
3TRIT UBVT Bl & | WehoT ReR gfte & S
°9 I8 2| el T B b AR HERE
S H#El 37U AME HF W &9 B 8¢ S
59g &1 quiF fhar & | gaforg &9 A @
&I PR U S I DI 37U AFE 3 A
<9 U |

SThR o Hel, ‘g V&l RIaer | <@, JH aArT
h Bl, g9 AN P SEPR IST A<E Bl

3| NS o1 T e B @ b 9w g

3G PE E © b A Pl TGP Wh DI
=< BT &, 3R I BNV § SIGR B
Il AT 83T © | J&IU FTErh AT &
ST STHR Bl AP Bl o |

g U SlpR He 8 &, THdl
g & g3k § #9 81 €, 9 § Hudl & gH
QT ST SeR SIaR 981, AT dhadl & fh
St fafess RRAART & Breflars! | Hord
PIST IMfS) <@ SITdhR |

& SIMd & b SEl W 9gd ¥ @rl @
FANTH BIaT 2, 98 IR |l U &1 FArTaarel
el BT | Sl WagWeh ©, 9 dl SIBR b
AT H AR, Sd! Il DI FARINTYA D
GAd BY AT BT 9T P, AR TPl
HAMTE VAT 8l €, S° W9Tad: I8 |d 7S]
& T | 3BT T8l Sl Ig A 89 AR
3R 3R GHIPR <+ A & qHel of T o |
SN ST B T HE R AT & T B E,
ST ITIHET ¥ 3S ofd 2 | ddl i &
foTQ @1 98 3r%fd BT SR Bl & |

IAorsvul @=il cIdl 87

FE: TG @ YuUA-guTs’

U IR 3 & T QRO 0T P Ado—dol
YISl @ 1T A YT AT | Tl =BG o e
5 Tl ST GRS & AT GU—8uls Weld

2 | 9 dR—4R o1 3R gl & 9= o7 T
3R Ul IS BT Yl W I o |

g aole 4 Yol & 39 B W PRI
@1 AT HY G S folg HH B T3 3R



W Snfires ( fgudter ) whrenT

JERT BT AT, S NI 8 TS 8l | I8 "l
qJ TBU HEAN T |

AT <1 JATEA H <@l b A /e Td
B AT 7, ifh e # IRe guT T8 dfed
Trg 7 IHDHI AT AP & oY | Ag AR R

Seme -faawmr, 2025 | g% 4

ge AUl SHTE ¥ Bl IR YRS B Wb
I 3T TS |

al, I UBY 99 BT © 99 dlg, ROl 3R
Y] Ueh 1T H AT O &, 3IR AlG AU IRT
A GRS DI AW BT A ST 2|

dg Iavl dRIl cloldl &9

HEMT: geat i WBTE i TgHT & T
EIRC N

T 1 TgH QR <IRE THD XET AT | 3D
fR—fR SHBT UBTI HH BH o 3R I8
ORT AT SERT Bl B T | AT SAfeTg gan
R gedft ot 3R dgHr & 6= o TS |
gl B I BRI TgH R Ued o, foras
TGAT IfERT BIF oM | S & dg U8V HEl
ST ® |

4l & 3R B BT RO I B b gedl ¥
@1 AT BT FSH TDb UgT | AP A B |
HH—HHT g ol a1 AR i e &
Fifdh gl & IRI AR B ga7 A DI AL
BT Al & AR FgH dF Ygarh ¢ |

4 U8V WId & FHI BIAT B SR 9 eRdl

& 39 R | @1 S Fhar & wa 9 Al
37T BT TSl 2 |

sRoil 8l orgl, sl oft (fbarer 3tz soch)

g 8 # 9 M 99 b TP Td B {B
Al 7 AU TARA BT IAH AT foram o |
@B feml d@ feam 5= 97 & forg s
# @Tefl Toldt oy S U SISl ST off |
Ys H Al Il AP b HRYT AN W,
R Bo oAl 918 o9 IS4 < {6 Jord
Hqel BT H 1 oAl &, Al i SHB! R
& 3 g% Bx AT IR gdaq FlRes
a9 oA |

59 W {HAM & By b A 7 8T | A
AN eIl H Hdhs SIAdR A Ulerl Bl
AR STlT| 9< gU Uell dchldl SHdT Td
BISHR I8 Ped gy del Y, ‘379 BART I8l
faT o @1 9HY 8 T §, wifs I8 areH
3F DIl BH SR T G T8l BN 2|
319 1 98 &4 F8 A fawr & § 6 gEn
e goifa o= Adar 2/

BHORA H HH Tl 4,
al ®reqr Hf gsar 21




US 5 | Ses-faamsi, 2025

Siier ( fgwmeitar) ufirenr

o f&a=dla fergancrr getafta &1siiaR) grifsia
9iagqd Afotdl I Biict UIIGIUI

HIRTETE) () : f&H1® 20 97 2025 e

W 9d9He FeRS 3 WRd AT §

DY fI= B, HASWT A 37734, HRTETE],
RME & dearagr d fesnery gaar (SO
JR.) AT aqd Al &1 bierel ufRreror
B FHAYT HARIE DI AT bar 11| I8
gRIETT HRiHH Feened gaaid (SLOaR),
ReAT HATG, IR WRGR & FeanT o fdbar
TAT| FARIE & YHIMd Yaied 1030 dof
&AM A TR H31, RA RPN,
R HAR (Qarfga fesre), |faa @
WdeHe, WEl HoRHe, He—afed, HGW
Td EY yoofareld HR fbar | erRiwH |
| IfalREl &1 WRd Wl WaRHe §RT
A Td g 20 QR fhar T3 |

TR Al ol G o o1 < BI V& B
H qayd ADI BT EH U B, AR DI
{1 BT IMAYd WRIHH U4 vdqd Dl &
JATGd B9 & 918 | I Bl [T H fawtag
ARA AT BT Hbed of Bl ATedr (b |
I Ydyd dfHI BI Sifdes Ay U= Ud
3 JEM PR B KVIC ¥ foid &t &
JTEdT T |

fatre aifafy it A ot 7 feeme
U (SISNAR) vd oY faer og, W=
gRT faf=1 dreasmd H AR &1 Smaie
Aheldydd HU B qUT i, FHS Ud
< @ A ¥ ayd @l & AeeE )
3o fIaR Y |

qaqd Aie AlREETREl 3 <9 b Wgg ud
AR g9 Bg 3MMedr BT | S/ Jaqd
ATBl BT DI AREIT & W < B
SIS ger H Tl <9 & e & drif H
He@qul AT 89 &1 Ted fdar | ufRreror
gD Sf. WRd Hedl 4 P Td GYUT
@ &3 H HIE], Sed Y PR 2g AIID
$YC Ud d9% ¥ JSHR A DI Syl Ud

groTde TSl 94919 UR JdheTd! STHhRT ol |

fafed & @1 g8 uRErT srimpd e S
fAsI= &g, ARTET!, i # 21 3kt 2025 & 20
S 2025 T IMAIRTT BT T | 59 faid
SN, g Ud giidres g u/e
# 20 feaiy ufderor & Y| T8 wifd
H T @ @R U9 Uded, IRT SIed
Td IRT USF URYAY, I I D Ael,
SADT ™ Ud A & dh-1Id! SITHBR]
& Y| e B i SIeR Ud oRR
AU, S Uell &1 UTee Ud yaed, Jed
Haed Td ANT R R Theid! SIHbR]
ge™ &I AT | g9 STfaRh Uil o
ST B, §F GUT Dsl B AT, TS B
fafi=1 wTial # gHaTeT dg BT FHT & AT
2 GNHRNI AISTHISN P AeTs & uiahiRar
Tq Uy fRfiel & gR1 f[awga SiEeRy &
T | uf¥ieer & ERE s e & 9%hd
qqqd Rl gR1 W ol gl Ud
e BT 4T |




T e oy e

fifeR e AR (@arfga feee) A
USUTE Ud PN & & H AWEel @l
SIF®NI <1 Ud SEM 1 PO BR ITHHR
g Bl JATE fHAT | $9 AR R B 21
qaqd Gl &1 gAT uo faaver faar T |

did R " o e o0 & N>
JeiTf<es S, 3foild BAR A8, Sf. oI AR,

Tele-aamR, 2025 | J% 6

s Ao 1, 8. &l 01 vl & TR HAR
HAEdl 9 3 B3 HrIGdl IURYT o |

PRIHH BT HaTel 31 Uhod HAR A3l Ud
gdTE AT Sl 3foiid HAR 8 7 fHar|

(Farft wdem=))
T

Adl o1l @l pfer Soolfal 8q aiftioc orRf Arston a2
@l 315 dod

el 8 78 @1 feamas oY fagm o, W e
w7 R 3775, AREIRT, A #2091 dsfe
AAedR AT (SAC) @ 98F &I AN
far | 39 "Wyl d8d BT ARG
IRAR Y g IRYG— H el
STIIANT JITARTT HAAH (ICAR ATARI), S
IV, 9eT & dedraene 3 fhar |

BRIHH BT YO TS ALTIR. AT 3R T
gooaed ¥ gs | Sl 3l gAR RiE aRks
J=1™d UG UHRd, Ddl.d. Il o W Yo
oga fdar| S 1 4L Rig, vaE aente,
MM TIAR, JSRI eAT I HRIHH Bl ®U
ET UR YT STl |

T AR & w9 H 3 fABrT FAR, Fewd
Wl SIREUS o dEniel, Af¥eREl iR

PYDT Pl AAERI AR TheDh HANT DI
gerar °F Bq Widned fdar| faRrs sifdfer
Wl 9AeEE Sl #ERIS, Wfd, HpW
e arrsm, ARTETE], R A 9T Bl Helfe
T ®Rd gU ST DI 37 qhilichal Pl P
s vs gR1 fFaHl I ugarn o4 |

Sl. 3R, T, U, YT dsf, oS HUlR,
gofig o dfesrai # AT UfcRIged I9e & JaR
TR H WEANT < @ forg Per | ol aygERT
A @ Feoll b UNE BT derdl oo Dl
91 Fal |

Tt # e & wwfoeiia feam O sulRerd
BT AT b |

iaRiecier Aot fGa1 UR BRIgNC &I RSOl

fasie— 21 S 2025, NHPWI AR e
HARTETEN I S YT H uRAS 9y 7 i 59
Y 1 RIS T e &l e fbar
T | 39 Y RIS AN fGad o1 ofiF T
gedl, U TR & fofy ANT T | {18 UR¥R

H 3 & 39 ATyl A W Udh Hraeiel
®T AT fhar =, fSeT vy awg anT
Ih SIRES g YA SRES B 89 A
AN @1 T AT| BRHH I ATARSD
YRIIT AR & |1 Q19 gsdiord @l g |




U®s 7 | See-faame, 2025

BRIHH H = Ay & U H yud EeR
FHER U3 & SRIGN agrd o1 IS &<
M BT | HRIHH DI AT T3 & Fied
W 9aRIHgE it o @ |

BIBHH H A b g Afad Wl ARG
Sl A ARl BT W@ @R gY AN Bl
ARIRG AFRG g difigd wU ¥ Sredl ¢ |
S| AN & Hag H qand gY Hel fdh AT
s R emRa v geA fafecw ugfa 8
1 & Y @l o < Sfias # *ruHTaRs

RN B 2 |

SN IR, 3R, YIS, I AH o 3
oo # wer 6 alkdss 9 79 9 SO+ 8F

HiTvay dAfear, derarets:

BiUCRER dfT =1 a9 2012 H GO AL 3115M
e & Aoy UTer T Ufveror forar ® 1 9w
IaSIE, Wee— 3T, Nie— Il @& Hard
2| T Ul BT S 3 Sifd ol AR S
form 2| 7oel UreH @1 ST, T JMMER, &d1
3N BT HM J W R 2 | FHI—HT TR Wl
P AR APl Uleld ¥ AR Mg B
AT T A AR € | 319 Id I B 56 fddee
HSCll 99 b ¢ | $AH $© 15000 / — BOIR BUY
@ 7Bl el B | Ao uieH # ¥ JER, <1
37fe IR BUT @ §Y B | S WA PR B 91 55
1,20,000 /— TUT BT Y& oM TN T | H ASell
Tt & B BT JIHT ATEdl & 30 B B forg
RN URAR IAHET FRE 318M @R S
B T, IR ARBR BT MR &

9. faavor
1 Fish Farming

oild 31Y

15000 1,20,000

Siier ( fgwmeitar) ufirenr

<

Tl TSI T AR ANT & | ANT d-1d
e BT Ihol ST 2 |

HH ERT ANT Feh SIRES & ¥ Bl X
PR TG 5 HIE YA ISR AN UAIRTEr
BT o fbar war o f5EH 1300 A
ey i et gU | 3TST & YU AawR
UR AT g |l fqenil gforRar @r
q¥Ppa fhgr AT A fAdere By
fIeTeTd BSIRIEGNT &1 YioTel Bl YH YREBR
10000 HYY UIRAINND IR U BT TS |

S YW AR UR I1HE gRI GEIrd 19
TR WYY Yoy &l WRBR Dl D
1095 ddi + AT Ty |

% s

e ST, HhgIEE

T dfcdr, Tia— dgereiE, uEe— T,
fSTet— e | I SrRisH # wfa 8
A TSl d 370 TR H URURS RIS A GuTer



AL st (i) vt
-

3R AYHRE! U HRd o | d AU ER A
URARSG TS H YU AR Tl B o |
I8 U 3T der B oy ufderr erisgH
# wfer 89 @ forg uRa fsar ar| 9 2022
H B9 9T, Sifdd Wl 3R T Ut &
TfRIeToT BRIH H eMAE §U | TaIAR, HiRefor
HRIHH T G & 916, S=i U Y NI
A AYAFE] UTe Bl Tl P& DI | AgHTE!
I ISP AT 39 TPR &

$d. fd@Ror  d@rd @ Yg A

1 "gHFEl

Uleld

R URIR GETA Silad o 8T 8 3R god
do @rar A gerar forn 2| 39 R & fow @

1,30,000 3,60,000 2,30,000

Tele-aamR, 2025 | J% 8

RIS FAE 3751 3R WRA ARBR B ST
PRI HATRI S URT MR <h PRl & |

AR 3 ]
% TR o3 i\ S

fapRia oftr aifdrrel o1 Aot

S I=P! & gRT A fo7el & 135 iar 4
fearig fAeTaa Y Haed ST e
T | 39 BRIFH B dgd TAd Td H TRIG

STAT AT | A H 135 AT H HRimE AN
P I8 B & 6 IS Td g o To
AR, & 4 ARIFI SI— U A TH T, A3
AE T &, uH 1 @ Sl AR, 'Y & TS

9vE, bl WRYDI, AEH Heofl DI Tl
afe @1 favqd ST <1 AT | garr T fb
PP A YA T 2 |

dsif=rep At o |

15 fegdiia «iffa= % | 135 Ta § &9
25000 ¥ 31 fhaml o Hare fhar |

B B G dHIRAT BT I B HeTg
P 91 ol & IERET 3Mfe fava iR gahrer

NT®T IgaTe di-ad &l 31 Hold 9o o
29 Hg BT fbar T |

AIc 3folsl D 3IcUiGol Dl daIdl Gol 3d 3Joold
afd181u1 @I IIRNSIol

IR fAele Sfgdu™ HRM  2avMElg,

AMEHYAR AN el vd e oy

JeaTger= § A TS YA RIS &

Ifaiid ThUATS! fiele ®rRihd BT AT
fhar T | SRI%HH | AT A S G




U 9 | e -faams, 2025

250 Udhs &F H 500 fhaml I i
axd gU A= sl # iR fAce @
A4 I1d fhed fIRAT Agar—3 &7 ugei
faT ST RET 2 |

ST UREE & UGE QU1 IR0 B ~ifed H
SRICTEl Td & 25 Tdhs YA & 93 fbar
T B | 9 AT e a7 I+ iy

Siier ( fgwmeitar) ufirenr

e A1 gRan, =1 S Td ARTReT S
3D AYcd Bl faaror A fbar |
SRICICll g H Al B Agdr ST
depiie TR U foar war| uiere
JeN~es Sf 3ol Habx AR Sf 7T FAR
g = T U, Udbldd UNa I Ta
Td PHaipd UNS dd Yegd TR SIHHRI o |

SIB9Id # 3o [bAlll @I dic Holwcll B dist

fQI® 13 ST 2025 &I SIHRNE, Ul |
feearad By a9 @, AREER & AT
U 9o UEs & }lal AR Gl Ta H 30
fpaHl & 9= Miged ol 46 Uh.Ua.
€. BRiA ¥ Ay T |

s ordl T, SUgRedr RE@AR gs1 F

el dI9T SR ekl & \&anT
| faoror ) o0 i wmi A e &

dge fafy |§ grwen @ TN e @
ufreror fear| Sweie ®el & 9oy Sk ar=l
TS W 13 BACIR H AP dRID A Bl

B Tl BIS S |
A% TR GelTdl FeTl, 3IRdele #gdl, JoiRH
A o |

AP [dQlol UA D AIeRAHA A fRelipIar siia
JUIGRID gIvicd BRI

fadip 3 [T 2025 BT AP AL 378
P Ao 9 foRcmerEr d § Ueh deiltie
HTIHH BT AT fhIT AT | T BRISH Bl

T g b gl bI e & ufy IRT wxer
Ud D AeTfOrh AR SUTEl HRIAT o7 |

S 3[R W AW e s & dfa
T AL~ FERIST Sfl, WHl JEHRIES
HERTG Sl, WMl 9Rhe< ARGl Sl g
35 & FHfUd Feh S W 3, 4 S
S 3R ARaT Al Affa o wew 9 g9
PRiH H. Afhd w9 A M I |

HRIGT & aRE e 9 IS B3 A5
T 9ral &1 94l d RSl & garar T |
wWflol A 9=dl @l g8 gHsmar e

Rrem ®aa Ated A @1 weww A9,
Ifed gz afRm famior, smenfaear sk
Sfiad & wdl Jou W9z & ared 2 |
S I8 1 Bl fb | uers, w
BT G ST, AR Gafia sfiasrdtel &
Uh BT bl Aholdl b MY of Sl 2 |
goal & @il fader—< @ faart @ f
uRfera &) T AR AR 4T fe da
UH Holqd aRkA SR Seed Ui offas 4
4 AT § HHRIHAS d<elld ol ddhd 8 |

BRI%HH H IuRerd ¥ HeTgHEl o dedi Pl
IT® Iouidd JIS & ol YHBMAAN & 3R
ST AU d B Ui ISEE e @ @
fow uRa fa |



w Swfee (fgwmdta) wfiem

s -, 2025 9% 10

ellol @l AIPIP AU ddboild ©d BRIG
ait o v, i forar @ (Tel)

SIREUS Ue ¥ Iuf &l AFRfddr & dRor
W g @ U FHI W S B R 2
g9 B Wl & foIT maead 1400—1800 AT,
BT AT 30% WA H Teldl 3R U1 H HH
AT | 99 ¥ AAAD Tetdl (Pral) | A
H M drel Hifds aRadd oF & BEd &
fU gt 81 Fad © df 9 IuHaET B
T 3R F&T AR B & & BRI O &
91 &) Bl ST H JHAFCE B 2 | 390D
IR e FHI R I BI A8 Foigy] W)
ff i o=l @ o9 @9 ¥ eoafte gfg
Bl 2 | 39 w=d | 914 9l Ju1g ity fafd
3 99 § Nad BRIT 39 UBR &—

1. UfY BFIN 20 AT HE P g9d Bl 2 |
39 UBR g9 B Wl H 6—7 BN B0
P gad BT 2|

2. 15—20 fe9 &I 9l &7 &l 99T TR IJUTS
Hg B B |

3. Ufd aEfHiex 30-35 e &1 Udp @HH
sfeRTet R g gREd Bt 2

4. STl H ®H &fd & HRO dHRT Ud 0T B
A AT BH B B

5. URARE Al & o # Icared # 9fg
(5—10%) B TG &M & |

6. o9 JIUTS H ARRARI H ORI (UHAT)
H ®H I91T H BH UG R SIIRgH
H P |

7. T IR &+ UG i3 g At
| garsil # ISHIR qAT AT & FId
@ gord Bl B |

8. gl @1 wWveyd # YR Bl 7 |

g1 &1 Fifd AU & yd Auerd—
1. g9 & W B gof T (HAR (clael)
BIFT SMAWH T |

2. AURE & Y4 WRUIR EF0 2 TR
ST ST A 2| AuE FA ¥ gd
12 ¢ g4 ©d ¥ Ri=g o ol 8 dife
St 4 &1 o Yd quTg GH 3 B |

3. J0E B G B T AT B o

HXD UTEST AT ST & |

g @ Af¥e AU 8g O dTH
@1 fafer—

3ATaegH ATHR—
1. 3B] YUl B Il

2. T 98 @ A8 1 20 Hl. X 1.2 W (UH
PIGRGTS))

3. wRed e 1.2 Al X 20 Hl. =
4. He1 g B Q0 =ert

5. HaT Ud TER DI W1 Bl H8107 (4:1)

6. SIC BT T Ud diol AT g STt U
7. T %A (V%" |E9)




g5 11| S -aawr - 2025

Siier ( fgwmeitar) ufirenr

T = ) fafer -— v Faaa e
R 20 H, 9T, 1.2 H. disT Ug 10—15
T, ST T ddd IR fbar Srar 2
39 TN 9 ® SWR 100 HISHIA Bl
RS Uiferelie e e fear Sirar @
39 e & SW 1 9 2 WAL A W &
w0 H T U4 TR @IE (4:1) BT RS0
Hell 3T ST & Ud $9& SR Y4 AGHRa
g dISl B galls 12 el U™ Udbe Bl
W ¥ PR A AN 2| 39D SW Y 05
Ao F&T BT Udell WRd g1 A1 Sl &
g qrefRT &F | s@d SR IHI &l Riars

BT I 2| T D UINOT JATTLIRAT B
2 fHARM (NPK 15:15:15) SdRb AT Pl
fa®rd 7 A58 Hxar © | 39 TN B R
TS I A e B b v 60 WAL
X 20 V.Hl. TeS] & dh ghY & Pl
TE B IR AF b T AT 2| 39
T D GRT 2 ¥ 25 € H TH Udbs &F
EANEIERSNIE

39 99 &1 BRITHAT 4 Uhs /T Bl
21 59 7T B ST T 2 IRI BUd]

2|

g RIciRBrRa: #Afdr 3l #HAoj=N A Ploldicil vb
B¢ [ X0 | (s I (S P | B
<1, WA Hear, =1 favman fug, st fagm @ st

T T Sy S SR 8 Sl
gl | A9 # A Bl 8 I8 Usell dR
DRIT Jg B SR oI BT 17 o 3R S,
SIS g9 7 1887 H UBCll IR IR SiATY] Bl
ygaE @l 7| 1887 H, SI. d9gls 47 7 3d
ST BT AF oHel Udicd 3@l AT | &8
Siare] gortaal o fb & veiew &
Aferchire, & ggw &1 feieE df sifa,
#  fraefaa §2ddr & dgd  fafie
IMAAR R AN H' Tl 8 | gl
USRIl UTH—Ifed,  DlblaRyell a1 i
dafoqds SeRIger SaIRAT €| Telife,
ST DI 3 gl W A Bl b
TR FHAl ¢ | I AR DI IMHIR W AT

H IR §@R A1 Al §E@R’ 3R

FERER gUR’ HET Sl & |

FAATEE H1 Afyaen it T TR

77 gd IR IR a3 afed #E <ul
# yaferd 21 w9 iR <feror—uf¥es uRrr o
39 99K & JGR ¥ gig 991 RIar &1 9wy
2| AT 91 © 8 <w guatad 9 g
g, [ Sifegforan, derer, oMU, <Ioiicis
3R I IR uRTHl WU & FHF I <
et €1 IRA H, I uefa # e g

qRA ¥, S FRET &1 B & BRI gAT
FHAIRT @1 el TSl BT Slh—oldh Udl
T B, fe ug Sarel | IS dt H§ I8
AT 3Af¥e wEferd &1 RUE @1 T8 99R
TX 0.8 3R 26% @ drF =1 Bt 2| ETeAifes,




T s (e e

Sferd AR @R T & 1 & HRUT I8
fRHsial & Pael RGN &1 <9Iidr 2 |
rfagaeviel SHaT

AR H gHARTE & forg iy & fafr=
ROy T eR | gddifd, o= USifo

S § Hfereirg 3R d gz AT S—al
FARET Bl HhAT B Tl & |

Tg IR FHRAT 4 g & fog &
AfereRreT & W qriar fRFER 8| 9 QiR
JHRaT faRel & & varcw iR & geweraiard
1,2 3R 3 ¥ HphAd 84 &, Ry Rl 4
AN BT B | offb & ygiew 3R &l

HGTEHT & BRI Rl H foeye HhHor al

TeIs -, 2025 [US 12

AG 3R IR H FHAT Sl BT ST DI
g, Sl g%l & oy WshAo & dId & U H
P BRI & | AT Y & Ped q¥ IR
Y IR BT qaT W AT IR B Th
T AT 2

FECT & T&I0T

7ol THiaRer & 5 ¥ 9 HEM dd THUM.
oRicsfed, wiier &1 ufaemRur, sffeisfed,
vfUSifemgfes, <Ml fofil # afsmow, wifean,
g # Shal & Sl SR Hafmr # Tty
UId Bl DRI &1 T 8 | &9 gha Sial 4
IR ®Y A b & |

He AR IHY: THRT B i a1 qET A

MR & | $H® cldl, Al ol ARSI

THOTT & SIMGRT & 9§ 3R I8 foeye

STl I S[ITell $)+1 dTel SIaRi, ’rel,
Scl, Fel, SITell SIaR! 3R T F=emRal
DI HHHT B H FEH ¢ |

HERUT 3T HHAUT T THR
SITaR: T YUT 3iR AT Ioh Il oild &
AT SR ¥ AR BT H9& SfcradaTeiel
SIFaR] & HROT &1 U Y@ AN 3| gfia
IRMATE, IRT 3R U & HAegd 9 Sfial &
sicfeer 9 Uy i EHAT B 9 8 | Hhid
SR BIAGH 3R g H gell Sial &l
I BRA &, Sl AT SRl & fog 4
GHAT B wY H BRI B © | 9P AT,
Heh AT Y < Tl HUl A @I Ay, |
ST, THATTHAT EIBIDHRIT AR F&R SIBThRIT
R ARV & = A © | A R & Hae
¥, P THHEH Th v qHeT A ©
Ife U AT o1 | a1 SUART JARRT
# foar ST B 1 @Rl SR gl H, ST,
S B # AT FERT TG A R
A A9 1 HHAT HhAd SR b
UET AT AU ISP W B © | HHAd
SITHaR THRT YU, AT, g8, TR /A

Ui BT BIAT © | T &0 Wider, Akefes
3R qY ST H HH B

Fi—ft Mg & 7 I W=y g
g olfdh Uy HAGIR AAMI Pl SH Qi ©
IR HH go @ BT B UEfeEfew,
Afpisfed 3R goul H HH Yol &val (Wi
H o) WY Ruie o 7 ® |

FAT: I THIAT § S B @ fow A 2
U (45—59 fad) @ d@ H THUTd &R
R 1—6 A TP a1 & g & R 4
gl I 9ra, 9 97, HAIR fUcel, 91510,
e ruifsarsied, Ridifoihel fSAhR,
eI IR AIRURET & HHGANT IS
sifyerfeall €1 @al H e TR Uy
ISRl H RIS & F99 8 ¢ |

Y3R: 50 W 116 &A1 & drar o, isro,
UETeTd BB Hale AWMARhdl § Sl Yori
ERT ¥eRid fby W €1 g2 ok #Afgen
QT HHAT W SP B Fhd © olfbd Sl
¥R qEh 91 I8 & U9 b Ted AT 4




g 13| Jems-fadmn, 2025

D oI FHIAINTH BT T v © AR
fhvge & U H ST ST € | et 9
H TS AT PHOIR IO B o 3T &0
=

Al B gEee % RuT et
Sfeetar

gl 3R SirsT &I T 40% b HI=d Al &
TSl 3R SIS M Bl Fahd & | 3 Sifcardmil
H qaisfed, dwisasfed, siiRcamsarsies,
R ST, wWifrearsfed iR HAiRMErsies
AT B dedgal SiiReamsarsied  favy
®I A B BIASPHIR DI AMH HIAT 8T
3R Vg DI TS| dlel HABHIAN Bl ol H
rfdrd 3 B |

qE TEWISS @R o4l fe@ar g iR IEf
Hoell, U # &< SR 99 fawr wad € |

THiaRT R WU WAl After #
[GHHA B BHRU URMIE el H o
B FHdl 2 AT YOT H HPHHOT BT IR
HERT B Al © | WU B HETH A HhH0T
TR RIS & HH Q@I ST § |

PISATRG AT AT HHA

IFAESIN BT BN gl 2 |

T fem & fot ey feg s
e T

SIHaR: 9aRIe aMgaTere™ & forg, mwer
qoT U & A, A 919, b, s¥ (IRS
oF | 10—20 fHellelieR), BSUMN del uaref
fhy 91 2 | YRS SRR @ fog,
ARA SR g BT WAMAGAr & Il 2 iR
Dlce 9 & ded SRTHIRTD TANTemeR |
91 g1 ST © | JHT ST W gER &
fog @18 fal¥re uRag Araw Sueer 781 2|

R EALEGY

Siier ( fgwmeitar) ufirenr

gafey, A BT Ples AF b d8d QD
TIARTIITERT § Ao ST arfev | afe aRasd
H 12 g2 9 31 9T AT 8. d daIRAT
3T b oy A1 BT o gu Reafd d 9w
feam S =R |

M FEIRAT & TTTg 3R ufaxe fAem
® fou dR| & Tl & U <<, 9/ @
o, 3R Hoofl TRUReEH, dARIhHS 4
IR HATE & T Pl UIAASBAT <1 Sl © |

FUAT GhAUT kT T

fram, ug] fafbcdd, SdT oA aTdl, IRTae
IR q@e@M & BRIGAl AHAT B Ui
HaeTele B € Fifh 9 Hehfhd Sarl iR
THRET HUT AT THATA BT FHTAT & |

T XSG UYUTE 9T @ &g 0T e
TIRTRTCATRN (QMRSISIVA) BT WOl S AT |
S IflEdT, by Uy Fafbedr wgifdened /
fareafdener fem veH oxd & | uef &
T QAW SMEiveR ReE o fb IR
I Uy Rfeca FemRl s iR AT
o fas e Al Aere qad g
B ©| AFd B T AISHA Dloo, T

fooell 3R Yol uaseR J$iTe 99 WY |

AT AR & 941 ©Ul 3T Uh Aafhcas
Pl SERE H U T b fou mem
TERiIfed qaRll & A1 gl {har S
MR | ST B AR, 8 IY I HH 371
@ qID] SR gTal & forv (Gifed amet #)
6 AE & forg fad # I IR Sfedrrsfie
100 At wemeRE 1 9M ufafes 2 9
3 \AWE & foTU gelrot fham S |ahd & | 3
[dped SeITSide™ 100 el 6 IwE
@ forg o9 # < ar | RBAR™E 600-900
e ufafes 6 w«E & v 2




T e oy e

TS -faaws; 2025 [ 14

T TaICH ¥ (TH 19), FHA TaIcH &
AR 51, FHT AfreRi Y@, 1 (@, 1) iR
gAel Ged A (TH2) o I IuAE T |
STH | 5—19 fEPI & Ps <2 § YD WY
A SYIRT fhar ar 2 | 7Rl H g
®! T 1 & fou IR TR wu 4

THRIAG AGT 998 (3 ¥ 6 Ao &l )
Pl IS P A D AN I BT TR™T ST
IRY | T8 BT TG SARI AR T
SR & SIhIhRT & foIu s fhar o
FHal Tl ¥ H FHd IR GIR oAl b
RaeTds Bis b1 ST 81 B |

SIRIUS A &llol Dl Wdl A 3ncaforsizar
TP T AR T, Ry wiEE, feaee was. d9

SIREUS U H g1 B WAl 17.5 ARG B &
H @1 STl © | foRes g Siiel I, Areva,
U, goRianT, gdi R 4@, aR=rt Rig
Iff, gHGT Tgl qAT WRETS g T8 W
g Pl Q9 1, QF 2, &9 3, TAT (S 1 A
SAG! WAl Y SR © | T8F TR 1000 H 1400
Al gui Il BNl & | Y8l BT FaT <levIge
ST H SHGT Tl B Ol 8 | 99 SRETS
B U B ¢ |

Wd &I IIT— Wd H UM wbd Bl &qar
BT TIRT | Wl & IRY 3R He d1EET A1y |
Ty g BT BT ST IS |

g d B &l & dARE— Ugel Sars aw
& 9% B AT CaER A BT AMRY | GO
g I SAe @ 919 9ISl ol e el Bl
IR BRI e ARV | W DI FHAA DY
T8 T BT BT S G |

S BT Ye8T— Td 4 UMl Adhd b o

STl &1 SYART B | o9 ifde faeht 9 g
9 g BT dv|

afe ufpfde @@l & AgH | A AT
g dl B WiE Sg A1 G Bl AS B o
H 20 9§ 40 fhall U BHCIR &I &R A P
qorm ISt 3R, SieT 3d Yl 21 fad R
frgda B R &R, Td B IR & TG
B9 SIaei|d 50 Hiet URT BacsR &l &R 4
Y3 T X |

gfe Sdxed &1 SYANT ST dred & ol

(31) S S| & Tl 40 : 20 : 20 fhell TH
TG, Ufd 8dCAR Bl &R A PN |

@ ™ 9ME Q@9 3 9 ]9 2) & for
30 : 40 : 20 el THULB. B B TR A B |

(&) == S & o 120 : 60 ¢ 40 ¢ fdell
Tl Do Bo DI T STANT TN |

ASIqd We g9 AR | Ul 1Rl 31 I
LRI X, difds AR Ul A Dls JHAH
T & |

sfas @ a1 Sde &1 SuIRt— Ife
Sifde fafr & @31 =med © 160 ¥ 200
@rcl MaR B Gl g WG BT AN BN
|1 H T Holla!, TR e, U, Tl

@) Wdec g9 @9 2 T 39 1) & fo¥
150 : 60 : 90 : fhell TT.UL®. B B &
A YA PN |

AW BT AGER:— T 9 (el Fars)

% o) 9o & THI Ao 50% BIRBIRA

100%, TAT UICTRT 100% &I & SUANT B |

AY A gy B 21 T 918 WRUAAR




U 15| Jems-fads, 2025

fpe & 919 25% dAT AfTH TAGH Bl
SUIRT g3TTg & 45 ¥ 50 a7 918 HRAT ==Y |

I gAe UAi— ST SHIT dr qegq
S & ford Aol U & 8T 50% <19+
P 2 3 ICE 9 25% qAT U B 6

T8 91 25% doTT BT AN 91 & J9I
30% NIUT B 7.8 IS dIg BRIl AT |

Ife Wd & 9 BT SifSe S 8 dr g
ofTST BT B WG BT AT AMBY | BB
g TSI B 918 AT IS O1F H — o @l
TS & FHI Adol 50% BRBIRA 100%
TIereT 75% & X ¥ Wd & PIal 9910 qHd
T < ARV | U B 3 W 4 FE 919 25%
AT TAT RIUTS & 7 W 8 TS 918 G AR
THT Aded BT 25% TAT Y YIS BT 25%
IUMART HRAT AR | 39 AAI Ul o A
e Wd ¥ T8 R

g & 9™ YHg —

(@) wems w19 (efs 1 9 |19 3)— faxam
fdeg o™= 110 /109 /1117, 3iSTell @
Tl

(@)a=gs S (S99 3 9 JIF 2): 989,
HI3TR 320, 3MMSIMR 64 SIC oS, YD,
fazar faera a1 203y favar #edl, favar
faera g gu—am=

@ Hh e @9 1) @ fod— @
4980 (U9 <1y 7029), WRAT HRI, BPT
5204, Mol AW, Ioiw BRI TAT
I AT Y

Siier ( fgwmeitar) ufirenr

(@) gueha e — g, SIfd, BR-9
favEr eI, Jroivs G, RMoi BN,
Ych Jordl HOlNI, ol Hebel, el
1509 AT IIRIAT 1718, JAT IIRIACT 1121
AT gHE T T e & |

(8) PR oT:— TISH 6444 Tcs, WISl
O, DodMRe 2 3T (SI3TRAMR. Ud.2)
U, 2T UL, TF dl. 71 TAT SlIMR3MRe
4.3

9 Trefl— v A TR gEma @ d

zerell H FRAT fferRad /m=m # @rg STt |

1 [Pl daoE, 1 fhal BRBRA 1 {Hel
GICTeT AT I SUER dIoTerd | & | didf
TRE & 15 9 20 T 916 1 el o= 9
faarel &1 SUMAY R | 991 DI 24 IS dh
g H T AR R |

AUTE:— a9 BT 20X25 . T & fafy
25X25 WAL AT Silfdds I WP Tl H off
25X25 HHl, H g W A9AT A7 |

@R yaaR frader— 9O @ 21 T dre—
g P WRUGPR BT HbTel o1 =1V | T
Y Y W B drse 15 F 21 fod R
Ugell R QUM Y| gAY R 30-35 fad
R G DIFT dTSY, HIT drs¥ IT ST drex
BT IWINT B | A g9 Bl oS ERoI<a
@ S8 9l WU H S ¥ g S
Th AR AT qrell =l B, SaraT feer
31 feerT |




T s (e e

TeIs -, 2025 [ S 16

¢RI A 3foldpciol ddb SicldrR] dlRddel @l doilidl
IS AHER
TEEF WHE (Ao foehrer), qehoo fer foaenms Siftren Ud orgum e

TRMEE!, TE-834008, SRES, IRA

YA

ST URac Tl §AR FHY BT o TR
IRaep Adbe v gol 2 | Uod $o 2@ A
ged] 1 AT I TR 9T 8, TR
T fOgeT a9 83 ®, 3R Wgs dd H gfg
@ HROT TE &5 STl 89 BT WAl 3l
® €| 37 uRadHi & uRvmReey &1fdd IR
IR 1w Mg WHpfdd MUS— S T,
q1¢, SUBICIIRI Thard—aARI Siad—aT31
B DS g1 ¥ £ 39 FAK A fAued
% U $aa depel S a8 g
AT IR (Perception) 3R 3TgdHarT
&Fdl  (Adaptation Capacity) # HIg[g iR
(Adaptation Gaps) &I ¥ FHMT AR Ure
SqT B AARS 2 |

J=1+d A 7 GBI U B 39 Fhe DI
ATl & a1 ofl, otfhe 3 SHE H g9
THIRAT BT AT 4T T SIIHAT 3R 3FeRT
g1 B &3 § T 39 3fdd Hee TEl <,
Sdfe B 3 H RIS AT fAPpd SATDHR)
@ PRI AT TRMY & T3 8 | IR0 HT I8
e el TATAl BT YIRS HaT & Taf
IRAMIGHAT B THR B AHeH HRAS al
ol 2, 98 Aud &R e Anl @
f¥pa a1 <a 2

2l B UTaT | S¥ aoig | AT TSl dd
AT <8 Sl € a1 e e T ugEn
Uil | 9 QM USgell gRUM R el
TR Pl FASIHR T B PRIR FAER Bl
feem # Pen 991 9ahd 2|

9 O ¥ B IR WE Rl H 9 X |
A9 Ugel, 89 Sy URGdd @l gROTT Bl
R # AT & HROT 91 € | S 918 '
AT IR & fawR | |Hsil, f—fod
gotel ¥ e Harl # HH I|H B 3R
IHH FAST B T JHA ISMT ISl & |
AR 2= | g9 g gAifaal ok il i)
Tt e, e ame o wRi aafed,
AITd, U® Bl HIA1 gsdl © | 8fd
H, g AT &R RIBIRel IR UdhreT ST,
AT EROM 3IR el iR QI Bl UTeax
aad iR wHaeh fasrs o foen # ger o
SE

TetaTy URadd st SRuT

oty uRads &1 9RO (Perception) T
3Fef € b ST oe @ 3R WHE 39
IS FHARIT BT HY TSR, HeGH B 3R
HAlH PRI 8 | STel dellf+ih qled I8 e
PR & b duFE d g, 995 I &1 g
3R oA ANH B FeA] Al IfAfafe
T &I URomq €, 98l [ SHHed H g9

IRATTANY, FET-UCRET B¥el, gRT FHoll

HHHATGAfhT by IR W GHIRI B

AR B THRAT 3R A ARG Bl ThY

Ad¥e < G 8| YR &I I8 dfded Ps

RGNl AT SHd] STxdl dl del 3THaA

RO A IO BIAT &, o3 RRITd g4,



U 17| Jems-fadmsn, 2025

ARPpias goqfd, Rer wR &R Aifear &
THTg T T |

Sf@w st A= (Risk Perception)
AAASNG oY gard & f AR SH @Rl
et w9 9 fHar 2 SereRe & fog, 916
T YW ST SIS BT FHAT B g ANl
Sierarg uRade @1 31fde aafas A9 g,
Sidfd f9® g § 39 aR8 @ A &F
g2 B, J 3 R BT U IS 9 ¢ | 39D
37T, ¥HY SR AT B X BT W He &,
afe o afts 9o § a1 R <w H BN
] e 1 o o) 11 B F IR S T | IS B o |
3R Ufagdr &4 & Fahdll © |

HiEhiaer X AHITSH HH

IRT o fafdy ¥\l H g IR,
RO P IWIRAT B B B{E  GHIE
9 & uyafoxofm smiges &1 R | W
H J9e ARl Bl WHRAT Red 8
ST B | 98, URIRE - O ARE W
R Y ATl BT AIG9 @bl BT THaDYl
STefary aRadd @ Y Uest bl §HsT H Aeg
PR Ghdl &, e g9 YD e & arer
STST WTe |

forem 3T g Wi

T R RIaT S=a 8laT ®, SITedhdr A
A B TR B © | Elelife, I wifedr
BT GIENT Y9I <@T Sl 8 | U 3R ACId
RuIfés oiR gafera SHAM™ BT SIFTwd a1
g, T8 A MR Aty a1 e W A
DA B | A ST R B arel A
SII— "STefaryg URad BIs g FHWT T80 Al
WRT BT NS 0 27 | bs aR dSlli-d

Siier ( fgwmeitar) ufirenr

Jeal & e oofl ¥ vwIRa B ¥ g9
Rerfar #, varaRofi fRiem 7 g AT &R
Hedl H UK BT A BT STl o |

T Sii ifa-fmfor

Ife S Sefaryg uRadd @l THRar B
FASTCH &, I fOTd a9 98T @ iR IRBR
31 HE@ <l § | SaERY & AR W, O
qrIeT &3l § A 7 g@ @ TR R
% ®U H @I, Al AT TR STeHeRoT
IR GET—ACRIE BT & forg 9=y Ao
Yw DI | g1, WS A H T9 dq1¢ DI Fell
AR T IR IR SHigT gHfad far,
Al TR 98 79—l ATl 3R B8R Al
& e ) e fean|

FAUN T Tehd

AR WX TR fpu TU Fdeor ) ¢Rv
T & dfden & <ond g | faefaa <o #
AMRGT BT U g1 T Sierarg aiRac=
B AT "ar 2, Sefe Aeraeia
o H gg eTfdel AT HH BT B WRA
H# M faf=1 =l & I Seedr H iR
IEl AT 2| SEl dc g o d’d H
AT Afde Fdd ©, 981 B ATl &dll |
SITH&AT 64 ? |

gRUT ¥ fIfIAr B FHHR B BH oAferd
SIRTS Gl A el Fdd 8, Sl I
AT, WIRBIID AT 3R A DI &1
H PR ART qh Feldh Ha Yga |

STTehet 3{a (Adaptation Gaps)

3HT 3R (Adaptation Gaps) I AT
e ok HRarg 8 & 2| Sefarg ke
@ SIRIAT BT HF B AT A9 e &
fov o= qee, amfore iR iford
UL @I IMMATIHAT Bl &, offd aRdfdd




W Sy ( fwdrar) wh

ST A ¥ UM snuferd UHM R ARl @
B U | 39 AR BT AT ARGTT WX A
e aRgd w9 dF BaT g, o JHeT iR
TITIROT BT 9RY &ffe ST Tsdl 2

nfdien sremd

famraeiier <o § goc B HH, Hol BT el
9157 3R Wrarfie [amatl # faer &7 wrrfAear
& HRU JdHer URASTRI & oy waiw
WA USRI T8l B U | SaEXv & forg,
IR H B3 oAl 1 de—FF0T Aorg ar
18, ofs [ @ B ik &t wemafa®
afharsll & HRY Sd] FHY R YOidT e
B UTS | SO yeTfad & § SiFoligd IR EdTd
g AT AR AT Jhar g |

Aehlchl &IOT ahl ohHt

IgheE & foIu gE-ufREl waal @1
faer, T arel &1 AT, 9= ATl
a1 o o Wfed o B8 8 e
foru faoIysi oiR I+ dH-Id] B SMATT B!
B B | B U AT GRS b SATdT H
Ul faRIvsrT U Tal g, R e
TRl BT I HerIdT WR R 84T uedn
21 39 Rdl & 9o 99y IR AN 93
STl 8, 3R I A Bl AgudnT Al el
81 UTaT |

e 3 Hifeawra sreamd

WIGd BT J¥EG BT | PH—DI T
e fuET eter T e T ' o S
famT @1 wafdedr e B B, R
Tl gRRCHIOT &l & UTaT | AT WM
eIl @ eHar IR Sidieesl dI HH D
BRI AR BT fharaa= dHR Ig STl
2 | URefIdT 3R RN T3 & & oft 39
3R BT TET B! 2 |

TeIrs -, 2025 [ 18

WU Te Hitehideh

AT T, ST WewTd, 8fik HufRky
BRI BT AATAT 3R db-ildl dh
Ugd Pl ARG PR odl © | HY el H
Afgerert @1 foiy ufthar I 9T8R X@1 ST
g, 9efd 9 IRUR® wU A o U§e_ AR
P Bl | Afha B 2 | e a1 AW
fhAT™ ARG ATSTAIRI BT AT 8l SoT U,
Rifh ST SHH & SR AT STFHRNI Tal
fAere |

gRumEEy Sfaw

ATHAT AR & URVHAEHY A TR Pg
YHR & SIRGH d¢ Od &, el SRReT],
TR T, faRenue 3R ArifoTe Srenifay |
s g | dcly WgEl &1 faveru,
W g9Ifad el I el U, IR 916 @
IR—R B ¥ S99 R gl Ga1d 39D
TRI IETERT & |

fa<itar td uRuRer garem™

BRA ST PIY S FARE foxig aF
SU €, fhd SHB! Sifea ufshamet &
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TS ¥ IRAfdd 99 Sl SUaTel PR |

JeT aEl H RE—wRgd gdenr &

AETH W SNIREH &3 & Ugde $R el
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. Trwrt, geaieRs 9 qTaetienT
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HATHT DN |
el & vl ufear § wfie &R
URERIAT FARad & |

BrSdd b W THI—FHI R FEIR 3R
GRIaEAD PN |
Afyaer wEam T W fRarae

TRIE Hsial iR fAfer &1 oy
IS Y I IO 9419 |
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AT ATST DN |

S TJUR Pl JUATHR BH I Dacl STy
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gfed IS Afth, TR 3R AITS HI AIell
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ST gifed & |




W Snfires ( fgudter ) whrenT
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T9] ARET'? 3R Sifeha 3feTerTa uifeet’
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g1 BT fdereT (THR)) ST U Heedgul a_o]
2, FoTay woxer g 9199 U dUR 61 S § |
g9 ¥ faaer Sared fafy gaferw o ol ®
Rifs Ig HAA Pl IATGHAT IR WRY B
foTg U aMavId URMG =R B | foasr fafy &
Ul I3 ardreRer # SE S © | 3 Ui
T, FIRh AR I URRES a1 8, I G
WA H Toll I gecl 81 WA D 98N AR B
fore W fAerar 81 o/ d% Uiy RN H TR
Bl B, fham g0 Wd B AnrE, oS &R
STl YEEH I kg PR Ahdl o | 997 3R
el &I g9d Bl © | Wl gars @) g § $H
1T o7 © | A9 H Riars 4 &9k § B
g, R o &1 g9d g 81 T 3R Pl
gdEe H Hglord, FRIBT WME OH I IR
B BT IRMS FRF0 EE Bar &1 s
I WA H HHHT HT WA FHH BT & | 907
@ FHY AT BT © | AR JAgRe B
B fIBer TR I B FHI TR RIS
FhdT 8| AT IR AT e STAYSRT Bl
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Fig.1: &1 o1 forerer (7R ) Saee: Tl S (Wet Nursery)

g & fasT Sare &1 geu 3 faftrl 28—

1. @ T8 fafer (Dry Bed Method)
JUYTh AT : S BT arell ST |

ufebar: 1—1.5 Hex drer qIRAT IR oI
art & forg 10—15 9 ST iferdl €919 |
S TRE I Sis BR HET Bl G N |
1.5—1 &1 FYM + 2.5 f&u1 PO, + 2 fbur
TIeTeT STef | Ufd Udhe 4050 fharim §e7 of
(@reEll aRE ¥ SiHRT dY) | 99 B HAR H
a1 fed B 91 | Fafd ged R w
(STer=Ta 9 8N) | 20—25 a1 # fd=rer
A Bl ST B |

2. el TH8 (Wet Nursery)

SWYH &3 1 TIAW B oY 20 He (800
CRRKICAY

SRI fafer & ferg: 100 o°f Hex /TR

I @ ufhar e S & 9 9o
IR St R & Sid aRer 811 2 IR
JET JAE IR, 4 T MR @iE (FYM) ST |
Riarg &= 2 fa7 e B8, R 2 IR DS
gAY (TSfof?T) | 1.5—25 fHUl. IRAT + 4—5
fiell DAP Ud MDP 2—25 f&haT. Slel| 25
Hex AIeT 3R 8—10 Hiex @dl qIiRAT 9417 |
JIHRT 91 T wU ¥ fochax Y| 9
T 30—35 fhUT /B HYVs, 20—25 fham
gTg4dTS, SRI: 7—10 fhaT /7.1

3. SMUIT/dcrg -9 (Dapog or Mat
Nursery)
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<1ART A (Dapog Method) & &9 &1 fa@rer
IR Udh 3MYFd iR ol a¥idT 8, Sif
faory w0 9 79 ¥ JUE (mechanical
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S I, HH T8, 3R I DI 990 D AT
Sed T[OTaT aTel s ool 2 |
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I B ufhar: 4 g9 Hiex B39 /100 T
Hlex T |
70% TAET + 20% TRTHSRER/FYM + 10% = |
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el T 800 m?/ ©
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[T TG 800 m?/ § 20825 fad

Siier ( fgwmeitar) ufirenr

g9d 15 fHuT DAP ussk I 2 fhur

17—17—17 NPK f3elrg |

* 9id H WAL 05 eI x 1 HIeX x 4 9
T ddbsl & A H gl fsor wWosR
STHIA TR ST |

o flor T 24 ©C MY, R 24 ®C
JAHRT P | 2—3 A 1 ST aret 9
¢ 3R 5 Bl G A W e |

o Ryarg: IS Tewl RiAE w| 9wy
R T 990 YW @ forg 81 — ST
q 99 |

o Q@HTA: Ul ¥ FAd PN (S AT

S & UM W) | ARSI AT qIiRer

A U BT §9 |

feas ) ®ers: 12—15 a1 # diy g

% forg IR & 9 21 ug d weie

A B3 o I&Hdl § Fifds Ig Ics al

aRE Bl ¢ |

ST fafsr & < Wa @7 smavaddr T8

BT | iy STedl JOR 81t 8 (12—15 T #) |

UHEH 3R Folgd fasT fHefdn g | Jars H

Y AR M T g9 |

RIS AT dTfeiahr:

gl &Y
STevd

w faRivang

2025 e e 9 Qe URURS fAfY, diars H garms

Y M= 9 US ARG, S Bl
EEG|
&H S B HHT W START, g

aTTS |
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5 e db WRIGIR Ifed @1 fAaid
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RIfh SHADI TRIATA Golad, fdoled oI
eoll, <1 BT wal # fHar Srar 8 1 SR
WIS AT T 42 Jferd dor o &l
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ATl Sa g | FRIE stk g | T8
Bl Tl 3R SHd 81 dd IR Bl
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SRIfrm dorn vegwred @ 7| Al ufrat
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RAeREAT  aoiferar  (Awe g9) SRersr
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() fedl R @Rudar
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SHITSAMR 100 1000 3N & 03 fafdy UoR & &N GHa |d
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1000—1250
(75 Sac )
1500—2000
(50 SaeLUY)
2000
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STl @I HIU— 3SPh AMHd $hlg BT guid
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Bl &, a1 I8 <wifar & & 9rad A # wiel

Afdd SuSTS; BT |

$fy 3y gutaeeiig doa— Hifeal @ s
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TSRS, 3R MBI H o9 Sl UrEH

IR Y e & JgaR Al aui &

JAhdd dM S o |

Tl & AR aut @ faawor:
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auf T B £ @1 aE BN B R THR THe

g, @ aad 78 H TR e @) SucTed]
gl |

BT Hbd |

WeEgie &1 JM (Awhtel Ju1 T 919 ):

A9 (Magh)— 919 & Ydcl U&l &I <)

U AR BN T HA—GReR dchldd auf

fafr v afe qiiker 8K ® a1 9l &1 w19
BT B, A ® a4 W A BHA Bl DI
Hbd Fedr © | 39 999 @ 991 Bl YA 3R
HAU~TAT BT Tiih AT T 2 |

BIGA (Phalgun)— g3 & $9 IR H &
@ SR Ife AfRROY Ferzr # aut 2, ar =
THR B STl GaRT FRT BT FHra=T Bl 2|
39 SRIF 99 $H, HegH, 3R rIfdh au
T BT S Adhall 2 |

99 (Chaitra)— I3 & Il TT BT Ffauar
fafr wm afe fder &, a1 g8 af Jegm ek
HT Hbd BT & | IS AHER BT I, ar a9t
FIA® BRMT 3R gl g a8 A SferHH
B ST | 3 faAT § 99T &7 ywig efR—efR
$H BT 2 |

A9 (Vaishakh)— 93 & Yaal U&l @l
gfeger fofr wx afe aIRT el & @1 a8
Y F 9N 99T BT Hhd ool ® | 39 A1 § A
qredt ufdew foun # fad, a1 aRer &1 w9y
fAeriRa forar Siram 2

SIS 3R AU (Jyestha & Ashadh)— TS
# gfe fuaa, warch oiR fawmar Fersi #§ ara
9 B iR g AR § S e H auf g,
al I8 9¥ UER B BT Had odT 7 | 3N
ATg o gomr fafyr o) fafrs feme & s
qreil g0 99T &Y faar & gl 8 |

& Hadi DI IHT D IR NP d I3

IR I IRRIT BT B | A Fbd foamt

DI RA IUT DI FAGAT B FHASH H A

P 2 |

dcbTel a9l & WIdbidd Hod:

1. %ﬁﬁ'{ﬂaﬁ'\'ﬁﬁ

o 9 difedi U facii & st & AT ey
e € @R e Had ol JATaToT

H e o ©, a1 doblel dIRYT 89 I
GYTGT Yol Bl 2 |

2. GGl BT AER:

o fal # 38 arel g SN fdeedl, Haal, Y
3R o1 BT Ul IfT = AgaTdmaH!
B T AR AN (Dle) IR 3ra=elT
H WA, 1 I8 997 BT Hhd B |

.Iﬁ'\’aﬂﬂﬂ:

w

AR BT AT IR g=@l gRT IR R g
H g g9 1 Ae wfasy #§ qiiker &1
Ycil AT AT 2 |

. A9l 3R gEl & AdER:

o 3MuTd 3R aId M W NET AW BRI
RIRS T HEYH BT 3R AU &I el
P HUR Tl dchld I8 & W Hdbd
AN ST & |

5. gefl IR ATHI d Hpa:

IS

STGUT (Shravan)— TG0 A€ # Jfoll Fers
# guf 81 I I8 99 d% O &l § o9 b
g ey Spd 81 8 | afe 59 e |

SR Uferl & Ul BT gu H A SR
cSfeAl (Locusts) BT AR HATAT 3MHA~
9T BT I ¥ |
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IYFE P FANKT B FHEIE B H YRV Gdod & AER R 90 & Py
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AHd /AR HaH a1 Y dad ATET / SYAT

AR B T CLEIRECa EaERe H T IR gul @
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Tl BT TR—AR IS—do] SINERNEGRE M FAER A SeldR] Havd
et 8

faell, e, A9 @ |ibaar  aul &1 g™ Uy FIER ¥ UAfeReg qaerd
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g1 AR (g, 9) BT UST 9raraRer H T qui Y U Ul H SrISerd
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AU BT g R Al CEIRCARGEICE| FEH T arareaRviE e
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Deficit Irrigation : A strategy for achieving sustainable
yield

Reshu Bhardwaj'? , Shweta Kumari® , Aniket Ambadasrao Patil*
'Department of Agronomy, Institute of Agricultural Sciences, Banaras Hindu University, Varanasi- 221005,
India, 2Department of Agriculture, Animal Husbandry and Co-operative, Directorate of Agriculture, Govern-
ment of Jharkhand, Ranchi-834008, Jharkhand, *Department of Agricultural Extension Education, Ranchi
Agriculture College, Birsa Agricultural University, Ranchi, Jharkhand., “College of Agriculture, CSMKVS,
Kashti Tq. Malegaon, MPKV Rahuri, Maharashtra.

Deficit irrigation (DI) is an approach that
involves applying less water than the crop’s
full water requirement during certain periods
of growth, especially in rainfed areas where
water is scarce. The aim is to optimize water
use while maintaining acceptable crop yields.
This technique can be particularly useful
in regions facing water scarcity or irregular
rainfall to conserve water and improve water-
use efficiency, especially in areas with limited
water availability

Key Features of Deficit Irrigation

1. Water Stress Management: By
intentionally applying less water than usual,
deficit irrigation helps crops withstand
periods of drought or low water availability,
which is common in rainfed areas.

2. Timing of Water Stress: The most effective
use of deficit irrigation is during periods
when crops are most tolerant to water
stress, typically during certain stages of crop
development (like vegetative growth or post-
harvest). For example, in crops like wheat,
the grain-filling stage is often a critical period
where irrigation can be reduced without
significantly affecting yield.

3. Water-Efficient Cropping Systems: Deficit
irrigation is integrated into water-efficient
farming systems that combine different
water-saving techniques. This may include
using rainwater harvesting, mulching, or
selecting drought-tolerant crop varieties to
complement irrigation strategies.

4. Optimized Yield vs. Water Use: The
goal of deficit irrigation is to achieve a
balance between maintaining acceptable
yield levels and using water efficiently. The

crop may not reach its maximum potential
yield, but it ensures that water resources
are used sustainably without causing
significant economic losses.

Methods of Deficit Irrigation

There are several methods of deficit irrigation,
each suited for different crop types, growth
stages, and climatic conditions. Here are the
different methods of deficit irrigation:

1. Scheduled Deficit Irrigation (SDI):
Scheduled deficit irrigation is a planned
and controlled approach where water
application is reduced during certain
periods of crop growth, particularly during
non-critical growth stages (e.g., vegetative
or early reproductive stages). Water is
applied at regular intervals but at reduced
amounts compared to the crop's full water
requirement. The reduction is scheduled
based on crop sensitivity to water stress
at different growth stages. Best for crops
that can tolerate moderate water stress,
such as wheat, barley, and cotton.

2. Continuous Deficit Irrigation (CDI):
In continuous deficit irrigation, water is
applied throughout the crop's growing
season but at a reduced rate, often below
the crop's full water needs. The goal is to
maintain consistent, though lower, water
availability. This method can be applied
either uniformly or with slight adjustments
during the crop's growth phases. It works
well in regions with consistent water
scarcity or when crops are not highly
sensitive to water stress. Best for crops
like olives, almonds, and other drought-
tolerant species.
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Partial Root zone Drying (PRD): Partial
Rootzone Drying is a method where only
one half of the root zone is irrigated,
while the other half is allowed to dry. After
some time, the irrigation is switched to
the other root zone. This method uses a
combination of soil moisture monitoring
and switching between irrigated and dry
root zones. Best for crops like grapes,
tomatoes, and certain fruit trees that can
tolerate partial root-zone drying.

Deficit Irrigation at Critical Stages: In
this method, water is applied at or near
the crop's full requirement during critical
growth stages (such as flowering, fruit
setting, or grain filling) but is reduced
during non-critical stages (like vegetative
growth). Water is withheld during less
sensitive periods of growth (early season
or late season), and the deficit irrigation is
applied only when the crop's water needs
are high, like during the reproductive
phase. Applied in crops such as maize,
rice, and cotton, where water demand
during critical stages is crucial for yield
formation.

Alternate Furrow Irrigation (AFI):
Furrows are alternated for irrigation, so
only every second furrow receives water.
This method conserves water and can
improve water distribution and soil aeration
in the non-irrigated furrows. Eg. Crops
like rice, cotton, and maize, particularly in
areas with row-based planting.

Trickle (Drip) Irrigation with Reduced
Water Volumes: In deficit irrigation, the
volume of water delivered through the drip
system is reduced, making it more efficient
and precise. Water is applied directly to
the root zone, and irrigation frequency or
duration is reduced compared to traditional
drip irrigation, aiming to minimize water
use while still supporting plant growth.
Examples: High-value crops like tomatoes,
cucumbers, strawberries, and vineyards.

Sprinkler Irrigation with Reduced
Frequency: Sprinkler irrigation systems
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distribute water through a system of
pipes and nozzles, mimicking rainfall. In
deficit irrigation, the frequency of sprinkler
irrigation is reduced, but the water applied
is concentrated during critical periods.
Reduced irrigation frequency or shorter
irrigation cycles are used to conserve
water. Sprinklers can cover larger areas,
but water is applied more infrequently or
in smaller doses. Crops like corn, rice, and
vegetable crops are suitable for overhead
irrigation.

Subsurface Drip Irrigation (SDI): Water
is applied below ground level through
a network of buried pipes and emitters,
reducing evaporation losses and ensuring
efficient water use. Examples: Row crops
like tomatoes, lettuce, and carrots, or
orchards and vineyards.

Rainwater Harvesting with Deficit
Irrigation: This involves collecting and
storing rainwater during periods of rainfall
and using it for deficit irrigation during drier
periods. Stored rainwater can be used in
combination with other irrigation methods,
such as drip or sprinkler irrigation, during
dry spells. Examples: Crops like fruit trees,
cereals, and legumes, where seasonal
rainfall can be stored and used during water-
scarce periods.

Shallow Irrigation: This method uses
smaller, frequent applications to wet the
surface of the soil, making it ideal for crops
that require water close to the surface or
in areas with shallow root systems. Crops
like vegetables, legumes, and grasses
that have shallow root systems and don't
need deep soil moisture.

Benefits for Rainfed Areas :

Water Conservation: By reducing irrigation
during less critical growth periods, it helps
conserve water, which is vital in regions with
limited water resources.

Cost-Effective:

Reducing water usage

translates to lower water and energy costs,
particularly for farmers relying on groundwater
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or costly irrigation infrastructure.

Climate Resilience: It can increase the
resilience of crops to climate variability and
drought, which is a growing concern for rainfed
agriculture in many parts of the world.

Sustainable Agriculture: It promotes more
sustainable farming practices, reducing the
environmental impact of over-irrigation and
ensuring long-term soil health.

Challenges:

Yield Reduction: While deficit irrigation can
optimize water use, it can lead to reduced
yields if not managed properly.
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Crop Sensitivity: Different crops have
different tolerance levels to water stress, and
the timing of deficit irrigation must be precisely
managed.

Soil Health: Continuous deficit irrigation can
lead to soil degradation if not combined with
other soil management techniques.

What makes Deficit Irrigation different from
Life saving Irrigation?

Deficit irrigation and life-saving irrigation are
two irrigation strategies used in agriculture,
but they differ in their purpose, application, and
intensity of water usage. Here's a breakdown
of the key differences between the two:

mm Deficit Irrigation Life saving Irrigation

1. Definition

yield.
2. Purpose

Itisaplanned and controlled strategy
where less water than the crop’s
full water requirement is applied.
The goal is to maximize water use
efficiency by allowing some degree
of water stress, particularly during
non-critical growth stages, while
still maintaining a reasonable crop

Life-saving lIrrigation: This refers to
a type of irrigation applied under
emergency conditions, typically
when a crop is at risk of dying due to
severe drought or water shortage.
The primary goal is to save the crop
from irreversible damage, often
by supplying just enough water to
prevent crop death

To optimize water usage under To prevent immediate crop failure
limited water conditions,
water consumption, and still achieve

reduce due to extreme drought conditions.

Itis applied as a last-resort measure

a sustainable crop yield. It's a long- to save the crop from dying, and

term strategy to manage water
resources efficiently in regions with
limited water availability.

3. Water Water is applied in amounts
Application

requirement,
under critical conditions. It can
be applied during periods of less
sensitivity to water stress, like the
vegetative stage of a crop.

4.  Timing The application is scheduled during

specific growth phases where the
crop is less sensitive to water stress,
such as during early vegetative

growth or late maturity.

its use is typically not planned in
advance.

Water is applied when the crop is

lower than the crop's full water critically dehydrated and at risk
but not necessarily of dying. It is typically a large,

emergency irrigation application
meant to alleviate immediate water
stress, often aimed at just keeping
the plant alive.

This irrigation is applied during
periods of acute water shortage,
usually during reproductive or
flowering stages when the crop is
most vulnerable to drought damage.
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m Deficit Irrigation Life saving Irrigation

5.  Water
Efficiency

6. Long-term
vs. Short-
term

7. Crop
Response

8. Examples

DI is aimed at improving water
use efficiency (WUE), where less
water is used to produce a good
yield. The goal is to balance water
conservation  with  maintaining
reasonable crop yields.

Dl is a long-term, strategic practice
to deal with water scarcity and
optimize production over the course
of a season or multiple growing
seasons.

Crops might experience mild to
moderate stress, but the goal is to
ensure that this does not affect yield
drastically. Some yield reduction
may occur, but the crop can still
survive and produce a reasonable
output.

Applied to crops like cotton, maize,
or wheat, where a controlled
reduction in water during certain
growth stages can help conserve
water without severely impacting

The focus is not on maximizing
water efficiency but simply on
preventing crop loss by supplying
enough water to keep the plant
alive.

This is a short-term, emergency
intervention meant to address
immediate water stress that could
otherwise lead to crop failure.

The goal is to prevent death or
irreversible damage. It often doesn't
lead to optimal growth, but it saves
the crop from complete failure.
Yields may still be significantly
reduced, but the crop is not lost.

Used when a drought hits
unexpectedly, and crops like rice,
maize, or vegetables are severely
stressed. Life-saving irrigation
would be applied to prevent the

yield.

Deficit irrigation is a valuable tool for managing
water resources efficiently in rainfed areas,
offering a sustainable solution to water
scarcity while maintaining crop productivity.
However, its success depends on careful
management, including understanding of crop
water requirements, local climate conditions,
and appropriate irrigation methods. In deficit
irrigation, several tools, technologies, and
practices are utilized to optimize water use,
conserve resources, and maintain crop yield
despite limited water availability. These tools
and methods help manage water distribution
effectively, monitor soil moisture, and ensure
crop survival. Deficit irrigation technologies
have a broad range of applications that help

crops from dying, especially if they
are in a critical stage like flowering
or fruit-setting.

optimize water use and improve agricultural
sustainability. When applied correctly, they
can maintain or even improve crop yields
while conserving water resources, making
them especially valuable in regions with limited
water availability.

Fig.1. Deficit irrigation through drip irrigation
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Deficit Irrigation Tools &
Technologies
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Fig.2. Schematic showing Tools and Technologies employed under Deficit Irrigation

Battling Bacterial Wilt in Brinjal: What Farmers Need to
Know

Souvik Bhattacharjeeand Pankaj Kumar Mishra
Ph.D. Scholar (Plant Pathology), Ramakrishna Mission Vivekananda Educational and Research Institute,
Morabadi, Ranchi-834008, Jharkhand

What is Bacterial wilt?

Wilt diseases, caused by pathogens like
bacteria, fungi, and nematodes, affect the
plant's vascular system. These pathogens
invade the xylem vessels responsible for
water transport and multiply there, resulting
in blockages. Typical signs include wilting
and leaf death, often progressing to severe
damage or death of the whole plant. Although
bacterial and fungal wilts share similar visible
symptoms, bacterial wilt can be identified in
the field through a technique known as “Ooze

Test”. This involves dipping the cut end of
an infected stem in water, where a cloudy
exudate, visible to the naked eye, indicates
bacterial presence as it oozes from the tissue
surface.

Overview of Bacterial Wilt in Brinjal

e Type of Infection: Bacterial Disease

e Common Name: Bacterial Wilt

e Causal Organism: Ralstoniasolanacearum

o Affected Plant Parts: Vascular system,
leaves
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Ooze Out Test

Test for the presence of the pathogen,
longitudinal sections of the collar region
containing vascular tissues from infected
plants were placed in a test tube with clean
water. Within minutes, infected tissue released
fine, milky-white strands, composed of

bacterial masses, which oozed from the edges
of the cut section.

Figure 1. Oozing from an infected stem

Symptoms

» Typical symptoms include wilting, stunted
growth, and yellowing of the foliage,
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eventually leading to the collapse of the
entire plant.

» Lower leaves may start drooping before
full wilting occurs.

» Browning of the vascular system is
commonly observed.

» Plants often show wilting during midday
but temporarily recover at night, ultimately
leading to plant death.

How Does the Disease Spread?

The bacteria can persist in the soil for extended
periods, even without host plants present, and
can be transmitted through contaminated soil,
water, plant debris, and equipment. Infected
seedlings or polluted irrigation water can also
introduce the disease into healthy crops

Management Strategies

Plant Growth-Promoting
Rhizobacteria (PGPR)

= Soil Solarization
Crop Rotation

Soil Health Practices. Biocontrol agents.

Essential Oils and Plant-Based
Biofumigants Organic and Mineral Soil

Ammedments

Seed Treatment

Figure 2 sudden wilting of plants

e Crop Rotation: Rotate with non-host
crops like cruciferous vegetables (e.g.,
cauliflower) or cereals to reduce soil
pathogen levels.

e Soil Solarization: Solarize soil for 6-8
weeks during hot months to reduce
Ralstoniasolanacearum population.

e Biocontrol Agents:

e Use beneficial bacteria such as
Bacillus  cereus, Pseudomonas
fluorescens, and Pseudomonas
putida as seedling dip for disease
suppression.
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e Treat seedlings with antagonistic
bacteria or bacteriophages before

transplanting.

e Organic and Mineral Soil Amendments:

e Add neem cake, mineral ash, or S-H
mixture (silicon and calcium-rich) to

soil.

e Usecow urine, tobacco leaf decoction,
or asafoetida(Hing)-turmeric mixture

as natural disease suppressants.

e Plant Growth-Promoting Rhizobacteria

(PGPR):

e Apply rhizobacteria (e.g., Serratia,
Bacillus spp.) to promote plant growth

and increase resistance.

e Use PGPR formulations, which can
remain effective in storage for up to a
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year.

Essential Oils and Plant-Based
Biofumigants:

e Use thymol, palmarosa oil, or
lemongrass oil in soil amendment for
pathogen suppression.

e Cover treated soil with plastic mulch
for enhanced effect before planting.

Soil Health Practices:

e Amend soil with vesicular-arbuscular
mycorrhizae (e.g., Glomus mosseae)
to stimulate systemic resistance and
phenolic compound production.

Seed Treatment:

e Treat seeds with Pseudomonas
fluorescens for enhanced quality and
reduced field incidence.
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