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Two Weeks International Training Programme on “Use of poor
Quality Water in Agriculture” at CSSRI,Karnal during 11-24

February,2014 (1 4#2.4)
Days Topic Description Resource Person
Day 0(Monday;10 Feb.2014)
Arrival from New Delhi
Day 1(Tuesday;11 Feb.2014)
Rita,Bachan Singh and
09:30-09:50 | Registration of Participants Vinod Kumar (PME
Cell)
. R.K Yadav and
09:50-12:00 | Visit to CSSRI Farm .
Parminder Sheoran
. R.K Singh and
12:00-13:00 | Visit to CSSRI Museum
Kuldeep
14:30-16:00 | Inauguration of training program
16:00-17:00 | Overview of the research activities of CSSRI D K Sharma, Director
Day 2(Wednesday;12 Feb.2014)
_ . .. S.K Gupta, Emeritus
Salinity and Water quality scenario in AARDO o
09:30-10:30 ) Scientist, ICAR,N
member countries _
Delhi
10:30-11:30 | Wastewater scenario in AARDO member countries R. K. Yadav
Geochemistry and hydrological cycles-sources of
11:30-13:00 . ) A.K. Mondal
origin of poor quality water
Water quality characterization for sustainable use in
14:00-15:00 | . . R. K. Yadav
irrigation
Practical assessment of sodicity (RSC, SAR, Adj. .
) . Naresh Arora,Raj
15:00-16:00 | SAR and Adj. RSC) and Salinity (TEC, EC Kumar
&specific ions) in water
Salt water dynamics under drip and mapping using C K Saxena,CIAE,
16:00-17:00

surfer

Bhopal

Day 3(Thursday;13 Feb.2014)

In situ examination of salt affected soil profile for

A.K. Mondal and

09:30-11:00 . e
reclamation and management Raghbir Singh
Irrigation water sodicity, adverse impacts and

11:00-12:00 D. R. Sharma
management

12:00-13:00 | Plantation of trees with saline/sodic water irrigation | O. S. Tomar

14:00-15:00 | Gypsum/ amendment requirement in sodic water P. Dey, IISS, BHopal
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Practical assessment of sodicity (RSC, SAR, Adj.

Naresh Arora, Raj

15:00-16:00 | SAR and Adj. RSC) and Salinity (TEC, EC Kumar

&specific ions) in water

Agro-techniques for sustainable crop production in K N Singh, Ex PS,
16:00-17:00

sodic environment

Varansi

Day 4(Friday;14 Feb.2014)

Waste water use —its effect on soil stability, hydraulic

09:30-10:30 ) . A.K. Bhardwaj
properties and productivity.
Impacts of high RSC water irrigation on crops and
10:30-11:30 ) i . D. K. Sharma
strategies for its efficient use
11:45-13:00 Integrated nutrient management for minimizing N.P.S. Yaduvanshi,
' ' adverse impacts of RSC water irrigation IARI, New Delhi
. . ) J. C. Dagar, Emeritus
Agro-forestry for mitigating salinity and climate .
14:00-15:00 Scientist, ICAR, N.
change .
Delhi
Conservation agriculture under reclaimed sodic H. S. Jat/Asim Datta,
15:00-16:00 . .
soil-principles and practices CIMMYT
16:00-17:00 | Raising horticultural crops in saline environment D Singh,CAZR1,Pali

Day 5, 6 and 7(Saturday ,Sunday and Monday; 15-17 Feb. 2014)

Visit RSC water use experiments at

HAU,RRS,Bawal,(Starting at 7.00 am on R. K. Yadav/
Saturday ,visit RSC water use experiments and stay | Satyendra/
at Agra ,visit poor quality water use experiment at R.L. Meena/
AICRP centre and back to Karnal at 7.00 pm on Gajender
Monday)
Day 8(Tuesday;18 feb. 2014)
09.30-10.30 Physiological mechanisms for salt tolerance in plants | S.K. Sharma
10.30-11.30 Saline water use through micro-irrigation system S.K. umar
Recharge and skimming-opportunities and
11.45-13.00 . . S.K. Kamra
techniques for poor quality groundwater areas
Seed spices cultivation under salt affected marginal Balraj Singh,Director
14.00-15.00 . -
conditions NRCSS-Ajmer
15.00-16.00 In situ recycling of drainage effluents D.P. Sharma, Hisar
Subsurface drainage for management of shallow
16.00-17.00 S.K. Kamra

saline water table conditions

Day 9 (Wednesday; 19 Feb. 2014)

8.00-17.00

Visit to Nain Farm/HOPP site and use of
electromagnetic tools for assessment of salinity

Bhaskar Narjary/M D
Meena
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Day 10 (Thursd

ay; 20 Feb. 2014)

9.30-10.30 Characterization of wastewater for irrigation Usha Mina, IARI, N
Delhi

10.30-11.30 Remediation for Heavy Metal Decontaminations and | K. Lal, WTC, New
Management of Marginal Quality Waters Delhi

11.45-13.00 Waste water application through micro-irrigation in Neelam Patel IARI,
vegetables New Delhi

14.00-15.00 Wastewater use through sub-surface drip irrigation in | R.S.Pandey
horticultural crops

15.00-16.00 Microbial remediation of heavy metals contaminated | P.K. Joshi
wastewater-principles & practices

16.00-17.00 Plant Growth Promoting Rhizobacteria (PGPR) for | Madhu
saline environment Chaudhary/Vibha

Ruhil, KU-Kurukshetra

Day 11 (Friday;

21 Feb.2014)

9.30-10.30 Management of aromatic plants under saline Parveen Kumar
environment

10.30-11.30 RS/GIS for appraisal of saline waterlogged M. Sethi
envuronments

11.45-13.00 Enhancing water productivity in saline irrigated S.K. Ambast
ommandP

14.00-15.00 Economic analysis of saline/sodic land reclamation R.S. Tripathi

15.00-16.00 Fruit quality in relation to poor quality water Ram Asrey and Rajbir
irrigation Singh,lIARI,New

Delhi
16.00-17.00 Management of poor quality water in vertisols Anil Chinchmalatpure

Day 12(Saturday;22 Feb. 2014)

7.00-19.00 Visit to saline water use experiments at CSSRI Bir R L.Meena/R.K.Yadav
Forest Farm Hisar ;Research Farm of HAU ,Hisar
and Bio-drainage experiments at Puthi, Jind
12.00-13.00 Agro-Practices for sustaining crop production in R. L. Meena
saline vertisols
14.00-15.00 Saline water use experiments under different crop S.K. Sharma,
sequences HAU-Hisar
Day 13(Sunday;23 Feb.2014)
Biodrainage-an alternative for control of shallow i
09:30-10:30 i S. K. Chaudhari
saline water table
10:30-11:30 | Aquaculture in poor quality water S. K. Singh
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11:45-13:00 | Climate change impact on seed quality development | Gajender

14:00-15:00 | Water quality and soil physico-chemical propertics Nirmalendu Basak

i . : . . K. Thimappa and R.
16:00-17:00 | Socio-economic impact of soil reclamation in India

Raju
Day 14(Monday;24 Feb.2014)
Agricultural extension methodology for promoting
10:00-11:00 | adoption of land reclamation technology/Impact R. K. Singh

assessment

Ms Meena Luthra and

14:00-15:00 | Library visit
B. M. Meena

15:00-17:00 | Seminar by participating delegates and conclusion

Day 0 (Tuesday;25 Feb.2014)

Departure for New Delhi
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Main Menu

About Us

Divisions/Sections

Weather on 13.04.2016
at GSSRI, Karnal

Research Temperature (°C)
Extension Max Min
Regional Stations 350 178
Faculty : @ = e e X 3 RH (%) 63

g RS e N Wind Speed 6.2
U RRS, Lucknow (km/hr)
Facilities Rainfall (mm)  Nil
Awards = == Our Mission Evaporation 50
Director's Message Generating new knowledge and understanding of the processes of (mm)

= reclamation and developing technologies for improving and sustaining
Former Directors productivity of salty lands and waters. o
Contact Us
Language
News and Events oS o=
CSSRI B\

“Vision 2050 ] ’ i (s
« Dr. P.C, Sharma, Head, Crop Improvement is nominated as Vigilance Officer. i [ Google B ) $EATRE

4
NJ :
i ncien Soclely ot 2ol « CSSRI got the *Certification of Registration ISO 9001:2008"
Salinity & Water Quality .
= i Quick Jump
;. Raat, rchive: =
A4 7 Salinity > e
News | = Choose Quick Jum v |
aggg# “Na Highlights B & = Right Menu
CSSRI > A « Technologies Developed by Dr. S K. Sarangi at CSSRI RRS Canning Town MY Photo Gallery
at a Glance "= « Celebrated "Rabi Kisan Mela' on 5th March 2016 at CSSRI, Karnal " =mpldyment
Tenders/Quotations
CERA @ » Celebrated "47th Foundation Day of CSSRI' on 1st March 2016 at CSSRI,
Consorfium Announcements
for e-Resources in Agriculture Karnal "
FAQ
CSSRI T « Closing function of an International Training programme on “Participatory RTI
\licinn 2NN Irrinatinn Mananement for Maintaininn Reninnal Fnnd anrd Water Securitv in

CSSRI 48yt : http://www.cssri.org/
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CSSRI(Central Soil Salinity Research Institute) 1o+ IEEE =TT 14RE

CSSRI(Central Soil Saliity Researc Institute) {TECAE
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&R S o ipst & B 4w ko 45 (Republic of Irag) -

(Hashemite Kingdom of Jordan) ~ f# & (Sultanate of Oman) ~ g % fr R
(Republic of the Sudan) ~ z % 4 5 =% = {r ¥ (Federal Republic of
Nigeria) ~ #72 g+ % 1Ak ¢ 3 & = {-F(Democratic Socialist Republic
of Sri Lanka) ~ % = dc(Lebanon)r+ 2 4 #Frcle B £ 2 R € o

% p 7HE R CSSRI 4 f # ¢ Dr. Khushnood Ali 2 ¢ i fFH# & BT 4 -
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International Training Programme for AARDO Member Countries
on

Use of Poor Quality Water in Agriculture
(February 11 - 24, 2014)

) Sponsored by
R Ministry of Rural Development, Govt. of India
e gg A Organised by )
N\? Central Soil Salinity Research Institute Karnal-132 001(INDIA) <
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HeAzA KL 0 R ¥ ¥ Bk 4 #F & % & (Categorization of poor quality
water)
i & 25 0 ROK. Yadav (CSSRI)
WAL EL
L% A %P

IR T RPN AR 7% AR K 3% Rk e R = 3R —
kTS kT S R T77.8% 0 B T oREE 216% 0 £ wm kiR 0.6% ;5 %
BoRA T A G —F N s @i 57% 0 2 KA 33% 0 4 F ok F
1% 28R 3% FIHFET L G TR T R 2TRK
F - | 3RA o
2B % Hc

R R AT R A VR R T B L R
FRrarrd L1 R anPR R B L KHY v B E 7 2
¥ RanTR 4 ¢ ¥ T A (Electrial conductivity, EC) ~ 7 7 4 42+
)k B (Residual sodium concentration, RSC) ~ 4p ¥ * + % (Sodium
adsorption ratio, SAR) ~ & 48+ 7 & - EC & (dS/m)F -k ¥ g

EPH > FREZER 0 PIBBE BRI M - @ (T 5 R sofTiT

3w

kA o RSC i % % % : (CO3* + HCO*)—(Ca™ + Mg™) » ¥ i~ 4
meq/L> 3%z -k ¥ BT BB EL & 194 1T rig = g |23 o
SAR & % % % @ Nat/V[(Ca2+ +Mg2+)/2] » 35 Ap $ 32 4T 4% crogp 3
B oA GREET G Az IR RS RS BT R GRAE

B3Rk TLTE BEHSEe i QBRI 7Y 4
Az B 350%m 4h i X3 65% 5 4T B4t (< TR E T 3.0
4z i 5.0 ppm > 424z :% 0.5ppm > % 42:E Smeqg/L > & 42:F 1 ppm > 48
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Az i 0.05 ppm> 45424 S ppmo 2 & HF L g+t X L 13 B
gRITy (&938) g3 3 o
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PRARA AL L F I E ok Bk — 7 Fok 0@ aE kR (Geochemistry
and hydrologic cycles- sources of origin of salts in poor quality water)
g 2 25 0 ALK Mandal (CSSRI)
wFEER
1.7 i 3 3E it
AP T esz - > By PR s FIoRRE o B
(Saline soil) £ 3 &iT® MenpH BEE P M7 3R> & 25C EC
A3 4dS/M~ESP &3 15 At G ¢ 3 AP TSN
R (Salic horizon) » 2 & 3+ & Z 40 ~ 45 ~ 4% ~ & ~ PR E > 7
fe 77 P EARRRGEE S U2 R - RLERAT B ERPRAT UK T At
SR A LR N ST L Rior R S USSR STy | F !
FRER PR TOREE S PR L SR A = &R AHE
PRBEVIREELIEFGE T IEEBH S EEAL 427G
J\é] E Pg»a-*lm“ e = F oo
4 0-2 dS/m P > BEEE (T B T 0 ok S EC B A 2-4
dS/m pF > s (A £ 7 s £ PR S EC & & 4-8 dS/m pF >
- ivfr g £ £ 3] 5 EC 2 & 8-16 dS/m pF > B 3 mt @ iE S
VoL S EC E 4 16 dSIm pE o R j b itk B g
(Halophyte)¥ 12 4 5 o
# + (Sodic soil)pH &+ ** 85 EC & **4dS/m- ESP &R|H =
150 K RS F A 4T~ 4E > F R AT AT
BRI AT o T b BB 46 0 BRBAA LAY B 2
AR PpH B2 3PS FRE A4 RAELG ERE G
G F A s sp g foandk 2 B4 & (Natrichorizon) » 4 & d 3Tig
BB R VoA s kg 0 2 2y e
G ER - S
B 4y pH @+ 855 ESP @+ 15> EC &+t 4 dS/m-

PR B enBsE s B kR T 4
2.2 B FERTARY

AEEHmAHFIVETREC)E LT > B AR it EHAEFE
Aok (2 3F-R) v RIFAHE KA 2R 2okt d BT
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Mo B G fed B~ L1 125 153 AR e dhrk fL¢’?

ug:g PIE R EARARRE (R R Ao RERG P F ER

#A) o

S SN N

k¥ BEEE At Psw = & 22k 25 g E 5 #ik(ppm)/10,000 = 64

XEC i&

AP EgEE ot Pss = (kY BB A Pswx 2P kg A

Pw) /100 % % B (12 < § B H f*‘*%l—‘r)=036xEC & x10

Ah S B (SAR)E T 2 He 4N T A v (ESP)2 BF 7 B a1

3% % % & % : ESP = [100(-0.0126+0.01475 SAR))] /

[1+(-0.0126+0.01475 SAR)] -

CHER .- BUN- e Sl )

FLFL A A5 inF ade T

2 NaCl + CaCO3 — Na2CO03 + CaCl2 ; Na2S0O4 + CaCO3 —

Na2CO3 + CaSO4

AR A G RN el R RAeT

(%t 2)-2Na+ + H2CO3 — (= ' i+)-2H+ + Na2CO3

(nx 4 12)-2Na+ + CaCO3 — (v ¥ i+)-Ca2+ + Na2CO3
BRIEBTHLERDFZ o5 L F R F #3502

ST iE w2k BB -

LA g ot i (B 7 F B ) 1 1—CILBr,NO3,S04%,COs” ;

ll—Na+K+,Ca2+,Mg2+ ; HI—Si0z2 ; IV—Fe® AP o F]pt & 4 A4
R ey 4 pF o B L gl - ﬁ?*’t’f’ﬁ&ﬁrﬁ}ﬁ—*?t——rﬁﬁ ' &
BBogh ~ 47 S 4T~ 4 - FERRPTNEFI AR P M i 0 P B

BTG AL R AT A
Hp U UHFAgkEws LTELE S B Eg‘ % (Kaolinite) » L 3%
Bl % % 4 £ (Montmorillonite) ; & 5 #3 » % > 3 ¥ f TR
(Kaolinite) *t » + # i £ = 7}415514(G|bb3|te)* -k 48 7% (Hydrargillite) -

21



PATA R L 7 FOKH 2 3 Bk 1 % (Impact of poor quality
water for soil salinization and alkalinization)
i 2 25 0 N, Basak (CSSRI)

FEFEL
LA R wmp
4 3@ (Salinization> 7 7 ~ £ 7 /3 B4 ) 2k (Sod|C|zat|on £
alkalinization» 7 3 = £ ¥ % [E
1) o Aagge s 5@%#" TR L DR AR - &_#Uﬁf bk’i's"sfw
¥ ] ,vnt':&ﬁr TR N A AR FrE- EEKR S A pE
B3 oEngs TR #AJE%mﬁﬁk\g’ﬁusmSAR\RSC B (4p

PN TR DR EAE . b N E T ¥ 2 R 3 A B
RIS 5 o
2. A HIRL
23 EC EAxy pF o 'ﬂ#z&@i‘i)@:g AR 223 9k Aam
fEzg4 £ 5 33 SAR ¢ ESP EAx g pF > g ¥ & @ é}iéﬁ'fr NEIF RS
PSR HR NI AR R 0 4 TR TR RS A
BkepH B BPHEREREFALE T L o
44 A (Salinity) £ S i I F2 - o @ 2 b o 2 eh
EAREiy (ECer H i+ dS/m) ) /%E@%‘%“(Osmotic potential)
PIEAE 4 27 o Tk A @B bl stdptho 3 o 5 2R S B B8 4o™
OP =036 x ECe - # & aife - & 134+ ~ & A EPEF ~ 5 20
Fatddp— ~prdodp s Bt Sl RPN DGR B IR T o 23R
& & (Sodicity) * r 2 o 3 P I AFM > A B F AR 2 47~ Bk
w%ﬂm4g& RN Qe BT F R A A R

DR AATR B RA (BB R o) o B R R A Rk

iﬁrﬂﬁ:" "’r";’ﬁ‘b’?*l?fi B Y ARG
JEEWT A ¥ 4 EC<4 - pH<85 » SAR<13 -~ ESP<15% ; %
2 (Saline 30|I)EC>4 » pH<8.5 ~ SAR<13 - ESP<15% ; 4 * (Sodic
soil)EC<4 ~ pH>8.5 - SAR>13 ~ ESP>15% ; % #& 2} (Saline-sodic
Soil)EC>4 ~ pH<8.5 ~ SAR>13 ~ ESP>15% -

~

=,
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AMATATAE R BT A IR IRY A EokfE N A £ A3 HeR
Ko Bk A IO B LA "E’E*if&i%’%}ﬁ—? £
PgokfEo I A4 OH-3pF R 233 RepH B2 0 = B4rgps
BB A ERRY goRRT A2 Hegp 3+ R B RGOPH E
TR AR AT R AT Y opH B g AR SDTE > R T
ARG HAET B g e (AH G ANAEE R ) 22
TR kP fepidt 0 CaCO3 + H+ — Ca2+ + HCO3- -
E-fBaMAFAEL P EE R B P—%%ch(~ Toadd e
FoRME R ho AR REfoRE 0 - TPFERF L 2PN
FTORBUoardia kR Qo R HE $E Ksat ¥ 7 & &
QL/(Aht)» 2 7)=x 2 [& RV[FFRE]> & * E +4ccm/hr~mm/hr % -
WA BFHRT e BT L1 s - EWRE B4R
#EE 25 cmol/kg 5 "B - —2:1 AlFH - R ME S FEES i
% E 80-120cmol/kg 5 227 —2:1 AP ~ MAUEME S BRF R
¥ 100-160 cmol/kg ; # & 7 —2:1 Al #Hd ~ £EE - B+ L3
% & 20-40 cmol/kg -
PR IEB T kR R BT OBE L R REE
ESP &+ Tr o afple EC EfFiRT » & fr kA M B B TR
FOFFERAS EEERAL A LR A B e T ek
BMLEC B A eodbi g A3 P& o K R AR SAR B
ARFPE o ok RARK o DB RS RS TG W F 1 0F
AR CMAPFEEIEFIBIAN Gk HIT R RN BT
WA T L AR S HT R I T AU L R
B3 pH @K 85 2P 95 pFo A3 HIERR P 0 2 R ER
BN A Bk R AT o

3

4

n>& \‘4‘—

i

SEEEAREAE B 2 EBR T AL L - Bk
A B AR e s 6 D TR R A
FdoG T LA e AER AR AR RE - R R P T
Mo~ MR kP> TR R EE MR RBERA R

PEIEFA L o
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BHZENUBRE ARITEFHE- T2 AIEBRY A
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ARARA R 2 e @ T 2 3¢ 7 (In-situexamination of soil

profiles for reclamation and management)

Fdg e s A Ko Mandal (CSSRI)
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WARA AL A BUH Y v 4 & vk 4 ¢ 12 (Water management
for crop production in saline vertisols)

iéz’éij!f B e ‘i‘« R. L. Meena (CSSRI)
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BARIA AL AL RERE LKz B R R fi ke PR
B 22 %3t (An overview of water logging and soil salinity

problems in three AARDO countries)

Fdg 2 e oS Ko Gupta (CSSRD)
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AT KR /D PP @ag AR Men Jx (Approaches for enhancing
salt tolerance in crop plants)
g 2 e o P C. Sharma and A. Kumar (CSSRI)
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AT ﬁé : w‘ff‘ﬁi T4 % 7 (Breeding of salt tolerant crops)

i iﬂ : N. Kulshreshtha (Sugarcane Breeding Institute,
SBI)
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A% B EF S B FRARIAR RS A

P nds it > &2 F s enmt < 14 o KRL 213 2 £ $:KRL 19 # -+ 8% >
ER G ESp AR RS e ds it - KRL3S kR
98 o4& ~ 148 2 =@ ~Fop sl P F - a @I EC &7, 3dS/m ~ Atk
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IpH iz 9. 3’-th35§j*;,;%—r§ﬂ/\w;
KRL 99 4p #>e 5 & % (HD 4530) » tedf b

& 4.8 B35 e e
{8622 = 2 fyjffi’HB x
2o gk 1 (pH 9. 5)efiiw™ » i 3 474 £ £ R o KRL 3-4
HD 1982 ¥Kharchia 65 =2k~ & E ~ v = » ﬁhﬁ&f;ﬁ*i’iﬁ » E
=4 & HfEEr 7% 5 INGRO908T o #-2r & o & Hf ik Bkl < ¥ &
(EC &dS/m £pH &) 4~ 5w & @ 5g (EC 5.0 dS/m~ pH 8.5)+ 7
HD 4502 ~ HD 4530 ~ Raj 911 ~ Mot1 ~ Hira ~ Mexicalli 75 ~ Altar84 ;
# %1 sk (EC5.5dS/m~pH 9. 1) 3 HD 2009 ~ HD 2285 ~ HD 2851 »
HD2329 ~ UP 2338 ~ PBW 343 ~ PBW 502 ~ WH 542 ; ¢ % % @ (EC 6.5
dS/m~ pH 9.3)+# 7 KRL 210 ~ KRL 213 ~ KRL 19 ~ KRL 1-4 ~ KRL 35 ;
w2 (EC 8.5 dS/m~ pH 9.6) 7 Kharchia 65 ~ KRL 3-4 ~ KRL 99 -
4. K fodd B 4R
ffmt @ e 45 CSR10 (1989 &) ~CSR13 (1998 # ) ~CSR 23
(2004# ) ~CSR27(1998 +# ) ~CSR30~CSR 36 ~CSR 43 (2011 # ) -
CSR 10 % % - BB &M Ethdkm A3 0 9120 = <R > @fek
vaiEpH ©10.2> ¥ &7 2% 2 AR AFIRT 55 o CSR 1348 4
%CSR1~Bas 370 &2CSR5 > kB 10524 ~ FoklmE > 145 % = 3 >
it @ 2 EC 9 dS/m> mtée 2 pH ®9.9 & ¥4 Fipmit o CSR 23 A4
= IR 64 ~ IR 4630 £ 1R 9764 > k3 115 2120 =4 ~115% =& >
& hindk 3 A 1T o CSR 27 ## % Nona Bokra £ IR 5657 5 &%
11524 ~ 125 % =3 > e B 2 EC ®10 dS/m > #fég 2 pH 9.9 &
WaFLmME > 6 b2 A pF R RT L EPLTCR 30 5% -
Bat@E R 4 of &80 A& 5Pak.Bas 1 2#2BR 4-10> ok mE ~ 155
TR mBIEC 7.0 dS/m> Ae& I pH 9.5 A FW FEAE
B R A F R 5 kTaraori % 4120%-°CSR36 # 4 % CSR 3~Panvel-
1 2IR36> 7B ZEC E11dS/m- #fde 2 pH ©&9.9 $x & 100 =>4 ~
140 = =3 » B8~ Fipdt o CSR43 tx% 95 =4 ~ 110 % = 3 - &t
@wIEC &7 dS/m > miék 2 pH E10 -
H. H s wlH (T4~
R Rt @ sy CSH2 (1997# ) ~CSH4 (2005 ) CS5H6 (2008
£) ~CSH2 mBAIEC ©8.5dS/m- ek 2 pH 9.3 tx% 170-180
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DA 5560 % F- KB 135-145 X S H o B B LA
WA R - AR e300 - CS B4 thE 160 24 > 121 % &
$oa® 3 EC ©9dS/mo atak T pH ©9. 3 f— 4 5AE b *5 4 4c38% o
CS 56 % aiffa i mf@IEC 9 dS/m - mik pll ©9.3 0 H-
A A % 4 38% o

% © @ 546 5 Karnal Chana 1 @@ 2 EC 6.0 dS/m > wfig 3
pH #9.0-147 = AR > P ¥ 2 AT RET AL AW LE 2521 &
5 eI e

G
|k

ﬁﬁwﬁfﬁ§mom8~wﬁéﬁﬁéﬁm08 SR AR R
17.99% > &z £13.05% 442 5 BptAl S5 Hfp-k- BT -
[N O e

6&?%wﬁﬁﬂﬁﬂ§?ﬁ$% TRy
(DEBELFRBEHI—Far PP EAL S5 HEfEHF 4 L
ER

()i § FHRFEFELIEETE SIS BN TS R
Bl ®P oo

()& ¥ Ap b af X P =i — A E T % P EEC A5 - ¥
AEDEmBptk (RIAEFHIFAR) = -

(DeFshi 2800 PerERsh— SR AT 2y
xfaﬂl T o

(B)Fu WA E 2 R — 4o b~ B iC - S RP - ZRHEI P
PR E Y o

)P BT RN GREBTET

(M)A B e g 4 72 ﬂt—ﬁri@g beip R SR TR s
5 o

(¥~ 3 ERAL o= — % T 5 - Eafh - £5
1?/ —3‘ £

(De gAMoL ipih— A Bl - R TE - BF AL

EER

(10)1}]5\:""&',;“ Bﬁjﬂljﬁ“‘iﬂf'ﬁ%iﬂ .
(11)% %,—Kmﬁ;\i ﬂmﬁgﬂ%mo

\\\?{r

oo

P B
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HATLE BB FHEHkEm S 2 24 (Physiological

mechanisms of salinity, sodicity and waterlogging stresses

in crop plants)

w2 e o S K. Sharma (CSSRI)

WEFLER

1. &3 23

Halophyte F & } & Bapfed »dp v " g BAFRARR ERzgiih

¥ » 4o P Atriplex ~ Sueda ~ Salicornia £?Artemesia % ; @

Halophyte #p¥teR| & Glycophyte» F & 1 5 #5Efed - g @iz &3
BEERBE T A oY - SR FS Y RLEED o

2. Bk ip B

AR BEBEBH N EL L EUF I BARNBET 25 R

RE B RBERA B ~RE L EMR @ fs#vwﬂ EEE AT kA

PR d o ¢ AT E R RS S RS

Fle @ (A34) LAy rg AL T

P33 BREOF BT A BE G > ¢ 45 3SRl — R

3 ﬁﬁ: B4 Flak ok m FrFIRTE 02 £ B R —RE R DF K0 F

Bt & e @A%1®~%ﬂ€ﬁ”%%‘%%oﬁﬁ%ﬁ@%ﬁ&

¥ P

:I‘Er

BT AR fHEHRSERAEE RS A TR
ST T LI C S e

$§%ﬁ%*ﬁ%i£@“ﬁi%ﬁ%m@ﬂ B2 R LR A T s
I A L S B E R R DERE BT (RAEY
F) Rk E R FERR R IT R AE Y B

SV gt WA A R SRR
BGOSR AN AR R S TS T
PR E ) S AT N Ry (A B8 ) R4 L4
@%ﬁ?%%%?%m%%@ﬁm@?ﬁﬁvﬁﬁﬁyigﬁ%
BEPH e RESG (RGP ARE NI me ’}T'T)

3. fh-kiE B

BLopgl FIIECRRTEFPREIEN Y@+ f KT PR,
AECRFIGH I GHBNLN-FFA,#L - FF P d 1S
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CERRT M F R BT RE BB AHAE L hE
BRAMT AT N nd P R DR (T v R D IR A @35%]3 .
4. &

&T?‘%@Eﬁﬂ%ﬁ%ﬂ’%ﬁﬁéiwﬁﬁmﬁ# DB
MARHEFHF kL2 TAE - FEaff ] F q*amff‘ﬁiﬁﬁ%
Favd FEAFMTAL R EETAHBE AR TR AR S
o RE L ﬁé’-l’i’iﬁ”iﬁ %UH?L‘@‘%J@%;&M@??;‘W

EEAHBGA L ALl 2 A PR SR ieg R
2t 4 ﬁﬂi’r;ﬁg,;ﬁ,'a BEER T N E DA A {4 e

PRARA R L adF TP A # vy Bk E 32 (Managing poor quality
irrigation for sustainable crop production)

g 2 st R K Yadav (CSSRDD

ﬁ#ﬁ%ﬂ-

HFREP

”&kﬁﬁﬁﬁ<iﬁ&%ﬁu; Bz 2 oBOM) EEAE
4,000 BCM > Z47& ~ 23k &= TokREGFE2, 131 BOM > % w i&0
(g ¥ T kimr@k%) 1,869 B & 1% kK Fiml, 123 BCM - 7 #
A A R R 1990 & pE R 953m3 0 2010 # 51,754 m3 TR R
2000 # H1,035 m3c R R TR0 0 L p g FEFE A G AP
& 7% ¥53 —Rajasthan 74 "8 & >32150mm > e L A & 74 % = & 4r & 3%
10, 000 mm; &° & 5 & "% & 4, 000 BCM® > ¥ 5 684 BCM A% £ 4 *
AEA R T AT E Tk BRCKF Y R RT AT

2. BT S a8k

AR AIREE EEME i R S S A SRR el L E LS
FTEAARE WD T BA S R R e § LR
W 58?3 0 7 B (Electrical Conductivity, EC) ~# §4 kR
(Residual sodium concentration) ~ g vt et ] (Sodium adsorption
ratio)B2 #F i3+ F 1 E-RSC B3 M4 7 3 b BRI E R 135
5EONEV R BIEARA ﬁ,iﬁ'—?é‘iﬁ& KA ST T
%% 3 RSC &/ >+1.20 meq/L P> w2 2% » /301,20 22.5
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meq/L PF > BETeie * &2 > RSC &+ »v2.5meq/L P » B 7 if * 3%

JE iAo

4% F ok * kil 5B
v

- Y oy

?ﬁwﬂ’\’s;”:‘}v

YEORT R B > AR E kR
E RS RARY c PSR P
TEEA R TN o X F A BRSBTS § ke B
2 0 XK (FWEC @& »+0.6dS/m> % F -k (SWEC &4 *+10.5 2 13.7
dS/m~SAR ®12.3 214 -

EHE KRS BRSC By Fokof AL B ORT BREEATER
BT kT gk E - TS B B E T MR RS

I H B e E R Q—E&WKC@’Eéﬁm%~ﬁQA$%ﬁ
KEREH 12 2T e F o B F 2% 8 % AR 2297403 B ehRSC
A 0 ki 10-20 L/s ~ 3 BRSC E4-10 meq/Lr% AR

| iE2-18 m3 7 %

> B
MR B
M > KRR E PR B R A ST A A g
k [
i3

o

6. %%

FEOREET NG EEHEML A F RSN RAFFSF AL 2 4F ﬁi%

FTERARTZ R eI EaTREY S EEMR TS

TE BRI AR P2 RS R e ;’F?fkfﬁg’%?}.f’?“’ﬁ‘»va
i;wmgﬂ gg SRR AL G R E S B R SRR

3+

B mhfﬁ%ﬁxmﬁﬁm;uﬁk KEEFA OO AR
¥ HkeRSC oo ¥ kgt g ’F‘r’}\'ig‘}'@i’ YCESALIPE NG NE: S - 1Y ca (s
’Ljﬁzﬁpfi s VU EY III:‘ﬁ?Jl’Wﬂ\ §-4 }g

45



AR R BT B T2 F (74 (Raising horticultural crops

under sa11ne env1ronment)

«%”iﬂ : D. Singh (Central Arid Zone Research Institute,
CAZRI)

WEFLER

1. w3

Rajasthan 4 2 &R <314 2 - » 6 {34 AT > 22 > Giker

B 28 11%% # 5 ™ wRajasthan % 3 19 4T > 22 3080k §
o K NE >4 062%m A 5 2 HEI0-95%d Ayt o HARD-T10%R] AL
R FRIEDOVBERE N EpH (R B4 e ) Kg ol gl
B AR T3 250mm L 0 pIEEHEA32 B A ERARSD (R
F) 160% (mﬁ) » & & T2 b R i#10. Tkm/hr o

2. 2

(1w % & & 1e R Rajasthan 4 v FiEs At Fl4 (F5 5% 5 b
e FEFLEBERITIZFA L BT RTETEIE "
EHCRPDEEE -l R KA 4 F R BIEREXK
e X sy Bl fEETE R BE o

(DFEFEF LN AT AR FEDFE 4 FERIRS L F
APE L R AABRIP R RGBSR R R ERE
REBIETE SR EBHERRAFETT 2R - R R e
FT510mx10m (& 2F100 $8) > s ¥t 59mx 9m (= 2
121 #2) £10m x 8 m (+ 2125 k) -

BEDRARAT Y §9RELLFE (L& ZRRERFIE) & &M@
B -k FEAEE Y ZI0nx 10m~9mx 9m~10mx 8
m O gEfate > & § Khadrawy (- fafe £ 10 B8 ) (ki th -8+ 1Y
BB GAEE s HEWARV BRI ER ZT B B IEN T
s g o

()R =dz 4 ERITH - =
FURZEI BT FAFREH (S LA FRPEW)RELL
W R BRIR NI it P2 R RN F 15 220 2
AR B2 wEBAAE RO &S B RFOAED Y RE

S QR PR 7 (F L %y AT
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By e L o

(4) 782 P 8

LETOUEE L Rl Ba g 5 MR EE S £ A RE

P73 B2y Rk cnpFE PR L eng :’; o I B & Rajasthan 7§ i

o M FERGERE (FHY L IR GCE L FTERFET

e TRE R AR Rw g o ERDEIEFEREE AN 4 ) -

(DAt iF &

iR k- T B E & hF R A RaPie (3pnsfh %) 2

FUMRBREFFRESFORIGERAKE LT > ERPNIVEF

LI i S SO i S EH‘J%‘ gk R SR g = S B id

K RIREY SO $5 5 S E R oo LR R R K a8

[ERES A

(6)#% 1 <

RORFORERFEFESH A AT WY RS AT RS

F18-12 i * chpr A » T4 dRE ) oo &P cnE 7 18 0 L B Tikic

FAXBITREE R EARESE PERD S E10-12 B P

fo > LB Rl iEkesPEFH o

(AT =

kA 1 F 2 T A igﬁ&;‘ﬁﬂz— ZRBR(IRE Fé“‘fﬁ)’

W R IR TR R RRE T L s R A R B IUF R K

Bom g o EROZRBHEELBLI 2% oA hFEY FEL A

20-30 =& o BT K FIEHSEERI K o

(BRI EH B fﬁfﬁﬁz’t)@-iﬁﬁi%i “3 25 EraABRT AL

THAE S RELRA20 235 o~ > A £ ERAEID =

B 325 ST RARATTERTFOILOTE N { MeahplBE T HE

PHFEFTARMOT R g 5D

SRAEFTTIRE (8727 ERABHEL 0 I) 5 b G DRI G
FEEa g ons P 20 (P RAKRAZRLSPF EF)S

MBI EAT FIBEI o AR I T~ 34 7 FF

3. &

PHERTE RSB T R R AR

\4—
%n'?
/

47



ELIEEN gg,
S

‘\E\iv\ﬂ

PRHAEL F IMAEFT UL EFOFAS RED F AR
F % 3 hoe Qm%‘*’\%g" I F AT ARFRE F B
BEF e By AAR R I RS R REEYRET L
EATE o
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PRARA KL D U BB AT F kAt A A4t (Plantation of tree
with saline or SOdlC water)
Fdg 2 e 0 0. S, Tomar (CSSRI)

FEFE
1952 # e R W3 Hhredp > 2acd Pl grend Gk RIT 0 F
B2 MG HRREG H L 1982 EF R # 1T A A TR
BT o ke FOE 2R 22. The Flfma 8@ A v RS e
IHHREZETF IR IR I ERE Fa ki o/ AR <

>~

FBY LKA T RFF ALK R R R
R HEF AT Tk (A YA KM 32-83%) o 1FA AL R

£

ﬁ—ifﬁ’{#ﬁ:" PV R T UM R BANFHET RO 2 H e
# #%(Eucalyptus teretlcorms) =1 (Melia azedarach) ~EBR
2+ (Azadirachta indica) ~ 4z & #(Prosopis juliflora) ~ F# 3

i© & £ fc(Acacia nilotica) » & iz =(Terminalia arjuna)

A (Syzygium cumini) ~ = # & gc(Albizzia lebbeck) ~ k% Ji
(Pongammia pinnata) ~ "8 = (Adhatoda vasica) ~ 4 7 4 (Cassia
siamea) ~ 2 & #f(Acacia tortilis)® o

RPFALFHAF KRBT My AEVEPERELILER  F G
FRELALRIERAFOME RO B ERFT X I aE T o
T8 7 (Tomar et al., 1994; Minhas et al., 1997) 45
#848 BF(furrow planting technology) @ ¥ it &+ pEs F 4|
FodF e R T 5

2. B

d P RRBARE T UERNGBREH T TOREEA ML AP
e T

(1)® RSC Eehy Tk » v 088 % % 7 F RpdEsg 473 &
i o wmEfefrr FEEA B EC &8.5 dS/m~ SAR & 60 &
EC £7.0dS/m~SAR &40 prine & ¥ 2 & » P RT AR T =

#’ﬂﬁ;ﬁ_m—lz >"iE o

LEP: 2
o

SN



(Dﬁg@*%Wﬁmw’mfﬁu%z%ﬁiﬁﬁﬁﬁﬁﬁﬁ%°
(DFFpHr~frfrivg EE -~ £ 6K 2 2t FEHM wER-FR
B AERHE T T AR E LIRS F RO A
AL w4 F-k (BC & 10.5dS/m) g i £ R
4F o

(4)% ¥ ? (Bauhinia variegata) -~ & $.(Cassia glauca) ~ ~ E 48
% (Acaciaauriculiformis) ~ B ¥4~ + F £ i A #H(Crescentia
alata) ~# -+ (Casuarina equisetifolia) -~ #f(Samanea saman) -
TiLff = j‘ibg’ri—f#ﬁv}é’% SR FOKEESS E AR
EE LR BT W% o

(5) 'Neg ji-pr (Ca551a javanica)® + F £ A F T L AR

B oo

(6) A 818 - rﬁ-@f"h-&m/%‘;/%’gﬂ"l‘\’ A EERAGFEF 4
RBEAFE AR BN RS %E(Dalbergla S18S00) °

(D Bga offan 3 o ApRAk > % % ?’Kﬁ%‘)%f’b € i3
A4 R s wﬁwawagwm@mﬁxﬁ/
(&%*@iﬁb R ?ngm z%%g@ﬁﬁ
¥ g o WL
7}\’§<3“_,.J7.L“;:—_?§-‘l o ,;

é—i’ép &

F& & LRk o

o g P LR g LR GG s
%Eﬁgﬁﬁrﬁ;ﬁ%ﬂmﬁJQ«mAF,wg@ﬁgﬁﬁﬁﬁ
ﬁi;ﬁ"é—A ‘F‘f‘fﬁi/r'%._ CRFEIRE X 2P R v L
Brd B ERAEL 9 BUMAES I SRS B F A
ﬁiﬂ@ii’&éﬁ«fl iilgo

2. BT B TR, A WA Ly

R iR RIS A A Tl SN S
TR ARfEF -
2 TE 8 4

!
kg -mhgﬁ
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(DFEF 7 a8 T FPkAS T ~ FRFFEFHE T2y
$HA T EREFFTALENF oA TH D400 F
7ot W somnifera enfa+ pr 57 52 5 B v (Jaleel et
1., 2008) ; @™ & i 40k & 3 4o - B RP, frutescens (® #) 3
7 &% i1 (Zhang et al., 2012) - e £ B A5 2 L (F"F Kiry
e B3 Y F 40 § 3 REC A0 210 dS/m
¢ P &g°% <0, basilicum L. 2E. sativa L. érfg+ fi 7 5 (Miceli et
al., 2003) ; %5000 ppm B#a kR ™ » Fd w3+ #(Isabgol)
fa+ v ¥ = > (Sedghi et al., 2010) -
(2)fmve WAL T
A B ek Fored s ARTYRT 0 R A TS ;ﬁ
Wog LA B R S W E M e T R e TR R
#or% (Blum and Ebercon, 1981) o - #: % (v ¢ » g3 %
HE TRt (pd AR FERET S
SR AR o SRS BT AT 0 2 B (g ib g R
Bom dpikim®e i ApF B R BT (T4 P 5 B F @ 3 e de e
R oI HBgEOA L e S A B BB T Al
WEM TRty PP EE(drdly PRI pEiES  E fE
Wy L ps) 0 UEFL e R G o
(HEZFKE
FFE RGBT L ERweR-L > oy FIR o PR 0% 4 (cumin)
AECE8dAS/m #Tk B ™ feth-k 4 B (Garg et al., 2002) ; A %A
T AT F BT R SRS kA ST e &
AR d BRRT 0 BERA KRG 2 EE(Anor et al., 2005) -

EgF A B wme iy pdEfand Fo Ft o Wenfi T R ¢ B EE Y
AR EHEH IR P A BARE T RIS E
%% g0 247 & 4 (Ashraf et al., 1992) - a £%FZ > > ¥ 4y
Fapri et 1y M (Krepset al., 2002) - % B8 v i id &
MAPs ehgf 338 5225k & 15 % :x %> 4ol somnifera(Jaleel et al.,
2008)2 A, annua(Qureshi et al., 2005) BT pF> £%% 7 £
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Gk B R L kL E S ME

OLTELE

BT PEFREY DR L ST dodp 5 RS 3T § B R0
A e g+ e fe(Grattan and Grieve, 1999) ; #M. pulegium L.
&S, sclarea L. » B2 74 i35 (Quesalti et al., 2010) 5 &
A. majus L. e P IR0 0 4B g A K e o A 49 AT S PR

BTGRP EDL AR FEF LR LE FOEFLL
¥ R BRE R EETRE ARFF TR E > FER
B oA REFHE CAERDPEE RELT 575
mM~C. maritimum 7%200 mM~T. vulgaris % 1500 ppm~C. moxifolium
%5000 ppm ° B2 b FE e A MAPs € ARG R
[ o ] xLﬁwﬁT VRO PR S R B Y A e SR A
BT Rl Aei g B R R R niTH 50 F § - ARG NS KA
HRAFLy Moy » i 77 ~ & 9 %pk s P. amarus - C.
roseus * W. somnifera # 2 #ug it & F| g o
.Hu ZRA(FRNH & REHMAP ApRE A 7 5% MAP L & * 3 -
IMAP B i7 3 RN ee )
WY AARAPFERT A F RPF e B T TSI R &
# (Petropoulos et al., 2009) ; T. vulgaris L. 3 5 p ~ * "g B 5

ERHD B BN A 4500 ppn A2 2 (El-Dinetal., 2009) ;

MR By REE v kA0 officinalis Lo fg 7 £ 0 14 %

AR AL FfEa-BRE s v -2 6 - iR % (Khalid and da
Silva, 2010) ; C. schoenanthus % & H FE% 2 & & X Bagiljea
# 4v (Khadhri et al., 2011) -

BlZedt 119 A% (v E6 B4 4 (T HIELN BT RKDRIR
<45 EC ©88.5dS/m hy Bk e FEY TH A R

AR RS R RS A B DR IR T e

K%ﬂ$9§§%§’7kﬂjm&ﬁ*ﬁﬁﬁ;ﬁﬁﬁ@%égy
PR BERTHE FHEAESRP NEC £8.5dS/m ey Tk
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B HITRY fed T R FER 2 FEHRE S EC ®8.5
dS/m e FoRiEE > HARE » PRERMGERE L E L
A iRk ’&_ié%i 2 & ’}4‘?‘5’&4 F g R FALR

fi'r%ﬂj:fz' Bdg 2 2 FESP A B A E Tl (

fis. &2 mé;ﬁ*@w)%kwi:ﬂfﬁ%%ﬁiﬁiﬁiﬁiﬂ:
2 pl EHANRINRINEN A E R GAMTE i
2 2 FESP Bk etk A 5 4

3

FERALY R EAET A TRAEDS O OHRPT IR
e

4. #He B¥H

Be g g A EMETRY TR Y BB L R w2
LA ER B EE RS A F TR R LT L Al
PR AP - BEGER F LM ENEY R F S ORI D
RBAOBRERE G A AR i ABREET AR
ATNEFF e PR H T A DRFEET gL
TALEY A FEIBAHF I LF A ERAE AR R
BoFd P ATIRNE B ERE o
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PRARA R D oy EokiEiEF AR (% E ) Fi#(Subsurface drip

irrigation for sewage and waste waters)

‘J%’fiiiﬁ g s RS, Pandey (CSSRI)

WL

1. w3

Ry R%-KF kg2 e (International Water Management

Institute, IWI) 4 52 i 4 24 (PODIUM) #7338 i e3g ip) > 3] 7 2025 &

IR MG TRk TR DB 18 B P 3% A v 22 aiT45 |

FpE P RE# koS a R L0 2 - o

DR R KT RA BB Aets LR EIT 2%~ AR kTR B R

2.15%~iF R 800 = = rapoer TR0, 3%~ iFAR800 % T e T

k0.31% ~ 2 3P 22 ek g K E0.005% ~ &k #0.009% - Bk
F\ l‘f“’t?‘}@O 0084%~ @ i g 3+ K~ R Ry P chT iz ok £0.00014% -
z J\BO 00079% Er & & & 7 J * R FihA 47405 - & & -k 690

232 B TOR4S0 22 22 R AR (dp A kT R B ah

B AKIRE) £ RITH 23 22 s T80 2 22 FER
12050 £ o BPR AT F R Ai3N]5 218 & rﬁJ*&ﬂ?%;%%?.#'»:E‘_E'J

4«4

i’?"}\ﬁ32*” 28 ;¢ ﬂasﬂv\ﬁwﬁ# LicEF R 4R
TR @ r A5 3 8A% B G A Kk E T )

BTk 2BHEORNFL00 2 22 B AL

,J;ox/ﬁgij*rf}\,u‘} T AT hy JoRaR e dRgRT B R TR R
Koo R 1 EIRPEARACRS S RINPE T4 é" k3 -

BRI A KT 0B e ok B R NSRS 20 iR
B2 Rk TR h T BAKRG R Tk (PR G H
B R TRy RRF R S REEACR 3 E IR R G A
Fh LN AR R E R G o (oF ) AR
7J(—%

S
—h

)

o

P

54



a2

IR
1A § o R PAT R sk 42890 2 95% T e
520 270% i rﬂké“ﬁﬁﬁéf*ﬂoAm%aﬁ@ﬁJwbwa

(@%)
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AT R AR (B ) RS-k BT I 2 (Subsurface

drainage for management of waterlogged saline soils of India)

;‘%’é&—f;’f g 0 S Ko Kamra (CSSRI)
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FAz A KL 0 & - A B # (Conservation Agriculture)
&’;i“ﬁz\g]%‘« :H. S. Jat (International Maize and Wheat
Improvement Centre, CIMMYT)
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AT AT B 'Frm—,#*w (Energy Conservation in Agriculture)
;%’%iﬂ 2 2 ¢ Petroleum Conservation Research Association
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PAR AL 0 BT 2 el ik & R 3 (Carbon sequestration in
salt affected soils under different agro-ecosystems)
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FATRE B R 2 E RS A% 7 (Economic analysis of land
reclamation in India)

i%’éi"ﬁ fe s K. Thimmappa (CSSRI)
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PRARA AL OB OK BRI g PO B (Advances in management
and remediation of wastewater)
;‘%’é&—‘ﬁ g e Ko Lal (Water Technology Centre, IARI)
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PATA KL 0 BRoROKF M % 2~ 47 (Examination of water and
wastewater)

i%’é&‘ﬁ fe s i M. Choudhary (CSSRI)
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