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PREFACE

Soil is a biogeochemical ond dynamic notural resource that supports oll criticol components thot
comprise terrestrial ecosystems. It hos been called Eorth's living skin. There hos been renewed
interest in soil ond soil science in recent yeoars os the recognition that biogeochemical processes
that occur ot the Eorth's surfoce influence global climote chonge, lond degrodation ond
remediation, the fote ond tronsport of nutrients ond contaminonts, soil ond woter conservotion, soil
ond water quality, food sufficiency and safety, global carrying capacity, ond mony other issues
pertinent to the stewardship ond conservation of lond and woter resources. Population pressure ond
associoted chonges in lond use ploce on increasingly high burden on the global soil resource. In
some areos of the Earth we have approached irreversible soil conditions thot threoten the existence
of future generations. Understonding the long-term implications of decreased soil quality ond
oddressing the aforementioned challenges will require new information bosed on advonces ond
breokthroughs in soil science reseorch thot need to be effectively communicoted to stokeholders,
policy maokers, ond the general public.

The present report addresses some of the above issues under twelve thematic areos including
bosic, strategic ond applied research of National ond Internationol importonce. The knowledge of
physical, chemicoal, ond biological processes that interact ocross a loarge ronge of spatial ond
temporal scoles is covered under fundamental research which is bosic to ogriculture. Research
involved multiscale approaches from the nonotechnology to the londscope levels to address issues
reloted to biogeochemical reactions ond processes in the environment, nutrient availobility, loss,
lond use ond degrodation, regional climate chonge, food security, ond water quality. There have
been several issues of national importonce like biofortification of groins with micronutrients ond
soil quality ond humon heolth. The report also noted the importonce of formers' participatory
research, on form triols, Balonced Fertilization, Integrated Nutrient Monogement ond Front Line
Demonstrations under AICRPs ond ACIAR project. Further, this report presents a glimpse of all
the importont octivities undertoken by the Institute during the reporting period. It is thus, o greot
pleasure for me to bring out the “Annual Report 2009-10' of the Indion Institute of Soil Science.

I wish to express my sincere appreciation to the Head of Divisions and Project Coordinators for
timely compilation of dota of the respective areos of research. I also extend my grotitude to the
scientists ond other stoff members of the Institute for their painstoking efforts in corrying out the
research ond other octivities of the Institute ond for providing requisite moterial for compilation of
this report.

I also toke this opportunity to put on record my oppreciotion to Drs. K.B.Hebbar, Bloise Desouza,
K.Sommi Reddy, A.K.Tripathi, Promod Jhaond S.R.Mohonty for their sincere efforts in compiling
ond editing the report. I olso thank Ms. Kirti Singh Bais for the assistonce provided in typesetting
the monuscript.

I om highly grateful to Dr. S.Ayoppon, Secretory, DARE & Director Generol, ICAR ond Dr.
A.K.Singh, Deputy Director Generol (NRM), ICAR, New Delhi for their constont support ond
encouragement for the successful conduct of the research.

A S ,./(k./\)

Bhopal (A. Subba Rao)
July 2010 Director
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1. SRR |RI9T

T ST Hedlioh Ua ST

ST1.31TS. T, SIULUN. 3R SIL.U.dT T
R g el & A= Sarar &=l &
REUIEEIE RS INEE IKCRISCRCC NI
DI fHafafer &1 AdIHRor fhar 13T |
TH SIS, 919 3R UV acd 99 &
9 faf= R & &d &I i g
g & ®ad ST &H drdl GrAIIed
YUl U1y 1Y | ARSI & oy Seas
A8 ¥ Uigd HH & UIad & forg
AT TASIeNE. BT 3iad Haifdd
fguf  (0.55) U TAT| AT UBR
BIEIRT TG UIerdl & foly HRaNy 3R
fearaR w18 # Ufad &9 & el aad ®
forT 3Mgd TSI d1.31S &7 3 d Faifdd
(@HeT: 0.74 3TR 0.40) J1LYT YTAT 73T |
Y. BIATETE UG A1 forai | S 4
faem Uy dadi U9 TA.SILdLaS. A9
3 g IR ST BT B folU Ud
ey fooar a1 | fafir=T dive d@ A4
g TSRS, 99 & 919 fafa= geR
@ P B UFIAId IR AAYf wI A
TR ORI AT ATSelod @ forg
BIRMITETE Ud AT Tl &1 U.SLdnas.
A BT AT HHY STFAR] UG AT B
78 affere o <oriar g |

HY & fog UIve ael & S & SIerol
B Hpferd fhar ST 8T § TG FJa=l dl
Sifa 9t J8T ® S foh 918 # Ut fag
ST | ETaT Ud Sa’apl | Ui acdl dl
SUTEIAT U4 Al §IRT Saxd] BT Yo
@ STl Bl gut fhdT 737 & | ORI Bl
SR §Y Tl 3MMER WR R TR by

TG |

JTST T E&TAT H G

ST $oll 91l el H Jdh BRwe (TAS.
IR 3 3R W 3) &I O D
10—100 SHTHICR 3MBR & AT Ureidhed
IR fhu 1Y | BrsUfS A gRT ST
MU W IR A4 Ui & YA | TS
Td T H AR S ¥ gfE g8 |

FFAFEd gRATSTAT & J=id Al
(ATSEId~IH, 3dAfas e 3R marfa
geeR) B UIeToT gRoMH gt & f Suw
Td HEdl dl ghg TR AMBRI GRUmH
U g3AT | g1 fhanfafe vd uiye ded
SUIIRT ST UR §+1ch JHTd IR U] =t
RETE |

TreleRTel< SATaehdl Rl ddd (U&TuT

STHBTA AR UNIET0T & YR qRIid
g f o amll # AsgoT @ &
IR I Bl AgSIoE W & Ufd
3T BT SR © | <lfehT o]
qaT H  dad ARSI B UART
BTG IR Ufdael 99d STefdl ¢ |
aft garelt # W Bt § YA fhy Ty
BIEBIRY B AfBar gerlell 2 fb el
§ BRPRE BT WROImA| ' 3R
BRHRA  IRed  YANT Afard 2
ST & I Hal R -4
WIS Tsh YOTTell 3R SN &1 gl
HaT IR HTheAl—Tg, BAe sh YUTTell Bl
BIed AU B Al = TIRad & i
3O 3fehar <eIls | I8 UlRurmd SeIiel ©
fh AR =g IATEHAT U A B
forg grefRras &1 v sraws © 8ik &
UICRIIH & Sffdhel UR Aad FRIT @=
ALY | SSAYR H HapT — g B3Il ah H
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Had MER BT WIE & §RT UIYd dedl bl
TINT UG 916 H TMER P WIE BT LBl
P ERT WA SUS Bl SRR ol I
AT | DT AT I8 = I Far~d qiyd
e Jawere, SUST Dl RARR 1 G
H Fardad dRIbT © | Yol qaT &l
TR 3R SUTGHAT §1¢ & & fofv
AT BT WANT ALIS © | IR, TR DI
W BT HMAOR TANT SATGHAT Bl
TRPIR IGH B (77 T IS GRS Bl
PHMHE PRATS |

T & ifder STaTeRuT o Werel

URARTTT ARRT ( feerst ) =i @
JeIT | HRETT URSHRUT oY AT feersi(
A1) 3R Regzs feors (3Rl vaaf
H GRIEH iR g o1 IS W HIg J4Td
T 3T | IRARTT feelsl & goiT 4 .
&1 3R .8 H TRUTAR FTeq 37fq0f WY
A PHH U T R®ife S A
TehTATER T GANT b 1T o |

URM® B dedR &I avT H
ARAATE S S Ioiic e Swsad (T,
SI13ME.) BT Uel.USME. & A dhe &1
HE R U AT | 918 DI =il |
(Tageng.>2) M9 uASIdieng. 3R
ARFTSSS fSHR=T Y8 TSl ( TH.SL. 3T,
$.), T3NS, 3R IIMN & foly Suad
SCERIDEIN

el & THEeh TaTal Rl Tad UqeTor
® I 1990 & d1E ORI I & A=

1l 9 ey [y U |ag & T
(T7ereh @ forT 6932 31 [eH UIveh el &
foTg 4277) ¥ TI® UF G UINS daai H

girerd &4l 39 UBR &l | T=d (31.2),
e1(16.3), HIHINI(8.4), STXT (33.4) 3R

(9]

drer (0.2) |

AT @1 Afer acd a HH ATl (S
qiu—der o048 fm /feur.  fAed)
T3l R g DT 11 YSIIdl & 399 =g
ORIETOT fHT 77 | S DI AfTHeTH Ut
BT 90 UfTerd IUTeH o & forg g &
Ml H a1 BT 4.5 YTHLUA. ifae |
<@l TAT| WR=] 39 BIi<d WR DI
o= geretl # ST Al & WR & Hifa®
M N § A 81, g fdan
ST |

IRA B FAT 2 D el Jard o
b BRERIR (Ja-vaR,ISI4T), SdTciall
(R, SIRETS), MSTYRT (TTerHYR, f2Arae
g<N), 3R eldRA ( BRI, HRa)
P H 100 AAe! (0—15 HHL) AT A
frepyor @7 Rerfay iR Far o & |
AR UR eI T 137 | 31 amsl &
=1 Toif S d-va, S, Few
HIE Bf A3, fafmg areRrm, sfcer™
IR HNRrM, frANT, wHefera—1,
Hefera—3, 0.1 M T .U, iR sHIfm
5 PEFe AUY @A IIGY)
fsp® gRT RS o1 fspor gy 2
T Rt 57 &1 AT BT uieor fahan
T |

Uil & ged UINd dcd AHig Rl
SATAIRID =TT BT AT B b oIy
YA P TUAT H 20 IREX UG 20 G B
USRIl BT 99 fhar 1| 3RER H
SRAT SUIRT S&TcT H BIol Fe=Tam <l
TS| RER H IE 67—97 Ud N H u®
80—97 T UTS TS |

SfeTd USUHSMR. 10 H H&T BI orac]
v RfSferg=s #mar wam| fURygd
HHT (QLHA1.T.) BT YANT B gY T
qe] Ul adh el | fafeem
fSTel & Ty OxC, OXxC/OP HaT Urded &
U AP U T S P 43.7% SUST DI
uid §1 @8R fer & faw TOC,
TOC/OP, e e, 3T~y UIe R iR
Rice U9@ Jad IR Y Sl & 52.3%
SEEEIRINES

TeT sl Sifaeh g9 | e

AT B ST HaT H MaR Bl TIE B
IR 9Tl ©lc § Sod d9=1 | Afed
B Jod Ol HaT geAolfdd ararrd
P9 (CATHAAEL) STa el &
(S uadl) 3R 3R BIgSIcgolad
FEEIEsC (TUaHl) IR~y |

I H HA - C &1 91T 34 ¥ 56% 0TS
TS | I8 <@ T 6 MER B @i B
Aol IMAAT IIRPBI B AT SrddTei
UANT HaT H HA - C @I 3fferd AT Bl
gTRT AT 2| HA - C T&Ia: Tellhicd
BHTEfTH 8701 © I fh WA fHsmor o
o 3 faere & ufer orfdres w2 |

PHTET GASIHRIT V& hI-Ace dIebd b
25 W 45°C IeT A dodT 2 |

T & 9T W Q,, A 9T © olfd
STefaT <9 # fAR~RaT $H 81 778 |

TR a1 H BRI T, Blcs
DI Td 60% WHC TR 3AfSrh qra
RRIN

Bl TGRS TN Bl Joldl H TR

TR AT

DI g1 H WA ATRITBRYT Pl A BT
BRBRE Td UICRIH & YANT R 3

37ferep TS TS |

el BIETD DI ol H FaHT UIND
dcd UaE SUER H HaT Bl Sifdd ufdan

H O BTSN, Tehdise BB
3R TR SH@Rice &1 Afdadr #

& &2 |

®acl NNERNS SRSl b TAN T
HIFAT YIS TIcd Y= SUAR DI Jol Tl
A PED g GOl H AAE DI
|IIES UG YT g5 Ud 9 AdIeD
P BT, G B Ud UIeTe]
AT rT T |

qeH ok fafaear 3iw @ 6@

et # e, = ofk A @ gfg
AN & oy IS ok 9gd o
3] PGPR &I Udh TVl STIaol IR
fdar AT 15 Sl PGPR T4 15
S IISfedd ISl & 9T
A ARIEH B U H 30—55% DI (G

g% |

qETe a1 ¥ 9 PGPR 3fgdleicy,
AR ¥ IRT e 3 RoiRgH faee &l
NEREREICIR I

10 PGPR 1 3MfelTIgIthes aTaTaReT & ©:
HEN G Haigd fbar| e gar |
NfermeIfbed PGPR & YA W AT
@ ST BT IUST H 24% DT IFE TS |

AT RTSSITEAT &1 dherdiferd fafdedr
67% TR 21 Fokeyd T 2| 39 bR
25% TR 6 FolRey 3Me.UIMR. AR HIET
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SUART ST & 12T 90% Foled AT UTe
MY |

SSRIISIIEIH  SUIBA—1SR—33  3IR
e WCRIA—-ISP—3 & T
AAURE &I AIEE H 100 A fdhy
Y | $1 UeHl # S gonfadl &1 YRt
$HRd U FaHd WI¥D T Yoy fafer #
HfTd GATT DT T & 18% Td b
fafer &1 e & 54% U= 7 IfE T3 |

=% SF H g7 MeTRd B IF | o d
SRBI $ AT MER DI @le + Ad
BRBT 2 9/ B + 25% NNIHD
IARBT B TITT W YT SRBRR & T |

JENId Jal H Ulve ddl Bl 75%
IR AT & A1 TeRI-HIC] ddex
3R TSIRATSRISH & YANT | HId! aR &
SH1 U9 B a1 H 31fgul U A gig g8 |
JT U< H HIBI P B HAED
AMITRT fHa9Tpl & TANT & WART &l

T | WIS USRS aRdl Faerel &7
TTd 3728 XET |

TORIT § Yl H MR BT WG DI
HaTgdh & ©U H YYdd B gy dLSia.

IR, 3R IFSNEIH FAMCIA Bl hS H
T 37T UTT 1T |

fIER & far & Td R 99fg AghRgT
& 12T YIS ULIR. 3R AT RAT &
faem 9 Ao Ud BRBRE B
3fYvl FU F 9 g3 3R AIDT DI IUS

dgfg s |

?d Ugrel Hareli H Ml o & fory U
JRIerE gorrta fafted @f 78 S b o9
= & w9 H B B 2 |

AT HaT H AR Pa, Fplell AR
WIS S BA! § id a2 q 25%
ALBIUL D AT b AT — 2 U Jig
TG ALBLULL BT Reasl H FeR T | 2B
$ H BAD Wa Ud 9 — IRPI &
T N 9Teh_T Y AT H I S |

U gaTett wr Gur

® UIcTUw & JAEfd &F & YT i
UG ¥ASl ol H ARl Al & Yyl &
HATHA  ydl Feidl & b Fasl o |

IR JET Hodren, HES, SR,
e SRATARI T Dlalee Uil I3 |
I drel &F H Ugyd el o
qARTA el Bl I[OTa T YT HR IET
21 BN 4 3 wHARRd & foy
UG I & [y STa—FaR Tl

BT T BT TITYDH 2 |

FHu goret # faf= swufire ugred =t

T SIShUT T& e SuatT

® i gawll # faf= srufdre yeref & g
T DI FRATIT DI I §Y BT Farsil
# fafet Td PHIFIE &1 |31 g vE.US.

e, HHERE DI AT W &g
T | A fagal faRyeR gar § e
Sidl &1 AiBad], HEal B gig TR g9
(Sta—fasTegan) SR wrem~ $E1 Hgu
R AU U™Ta & SER UR 9aT | Hifdet
Td PHIHIH B GRIST ATHT DI TOFT &
foTT 9 SITHLT BT B BT YAy b
T | W $H$! HguIT YU & AR
R HaT 4 Ffdhd & Af¥amdq AfHR
A /1 fead (0.5, / faeam, ) o
g 3R Slg fIuTear vure gy STierdhaH
(153 . /fhUT) U8 T8 | O R

SITH & oy Ig AT BRS A3 76
ge1 geelld fasrgar v & gw
FEiRT @1 13 a1 I8 =14 (34.5 .
/ U UTE TS | IS 9TE HEI: Wi
HS| WY wurd (82,5 7. /) iR
g —favTeldr wara (176 . /fdar) |
urg TS | N Sudad vuE & g7 ReiRa
A Wed @ SMfOdad TART &_4 ARd
T AEAT B FF=aH A9 9T dferd
Sial Bl e B Fhal © | Hed UguoT |
IRyl B e b forg ffba 295
o / fo. vd e1fas 34.5 3./ foa,
GRI&T AT AT TS S D © |

FIE R Gl

IR A MeRT Bl IF JoTlell
O g vRIfcril 9 fah 100% wrdfD,
100% SIS T4 Fad-Ad 9Yd Ao
U (50:50) T YANT P §Y RITAR
wadl ATl YeE  uNietor fhar |
JTEL™ & IRV qeld & b drafres
Qe & YA dlel SUAR H AR-IEE @
|aifds Iust (2009 fHam. /) ura g3
ST o e SUaR (1664 fUT. /B))
A 20.7% 3MfSd Ud FIfHd UIYH e
gl SUAR (1837 fHUT /) A 9.4%
318 UTg TS | IT 37T ISUARIT DI Tl
q FE«e IUIR H gfa e :ifdd
BTl (44.6), 3T&d AT BT SUST (3479
far. / 2) 3R 38l BRI SSRT (0.
366) & BIRVT A Tl |

STy URed= o Ui WEe 3TTeRerdl

® Sicrary yRads & Ul dier srgfehan oI b

AR H FeA fdeg g &1 A
3R HUNT B <lih VST & 3egd=

RN 9T

e fafer | foar T | e faer
A RO FARIGA BT & Ub T
W9 e glRads 81 SPAD
FARIMb Hex AT d1 M o
grodd I BT I B | fRET SuaR
¥ FARIMbA Hex AfST T 30 urs
T SR IRAT & fsDa B W IT 45
B TS| IHET B Y SUERI H Ig
=0T Ud ArseIoM SUAR @ 4 uTe
TS | ST URIETOT FeARIfhel Hex gRT |14
T STHI HYINA AR & AT
PRIERES fHar T AR @
AT HET SR S AR
BRI ¥ SUS TR U91d gaTT |
FRIFT aTel wire | gRAT & frsdhEa 0 S
TS B SUST NS ol & a_T6R &1 &l
TS | S TS & T & dor H Fiyef wg
| gig g8 | 31d: g @l &I AT s @ik
NS g9 & I | I8 W g & afg
. @1 TS H GW@T 3far Sd qraH
P Iofe F AT fabrT BIaT o1 9vdh
dcdl & foSdd ¥ H 8 ddb aHl B
TR 31TA] 9D Iold TR J-Gd JH1d
B B fHaT ST AT R |

@l W I Td A Gl

7. & I, fafeen @ik orTe el &
©: Tl @ 98 fhaml & Wdl TR g
qleror & alRemH g3iid € o forars fafer
@ g W FaAHd NS A U
AT H (50% NPKS + 5T /2. TaR &l
QTG + ASITGIH) FIATEA Dl TAT g
75% NPKS+BRIBRY fdeldd daciRar
D JART | ARITEE DI 52% fdH IUST
UT 8 | Sidih gl Ay ¥ fhar
fafer @1 oir & 31 BT 28% 2AfeH IS
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U g3 | T A 1 gerem 3 Aqford
JeRD GANT & gRT G DI 42% 3D
IO U §3 |

TS, ST, AlC 31T, JienfiTd B,
AfecT, A¥Tet , 3Nl TG Bedl B T
25 Bcll @ oIy Sifddhay AHfRId owal
ERT WY ®©9 H SUdel HIef-d Sl
T YIANT W FIfHd UINe dd g

3R fawfia @t 778 |

= ga=l & $¥ —Sieraryg el & <9
TR B YRl @ oy URM e HaT
OIE0T JF BT YANT B g A
T fawRid fy U E |

fApfd  SdR® IR BT BN
foeafaermerat /A=l sterar fham &
WA TR 3D il & foTq uRieror fasan
AT 3R T YT AT foh URATfad e B
ST H STFARTST + 10% UTT 77 |

AL IRERT fAbRia dbildl Bl
@ Wdl R AR A ufdd yaei= by
U | fha fafer /SdRel &1 R gletor
TRINT &1 AT H G.ELHL3IR. Theidh Dbl
U H HUDI Pl S IUST & TS
31fere ST AT S UTd /& 3 U
&S |

il o yeeA vl o fhaE
fafer / R STIT & IARDI BT YIRT Dl
g1 ¥ STCR-IPNS b+l & §RT Hal
IARAT & IFIRETIT DI UGRIT B & forg

Jrd STCR &l &I Urg Afd= wae
T | SredTell= ueeie fdhu v |

TAIMR AL AT & HAN W AR,
GSITe 3R BTG ST § HYDI b [eTy
HaT QRO SMTRA SRR g4 &
forw foofa wearh yonferat & foru 99
gifdes AdedaR UumH faefRia fau
Y | I8 URITH AR JaT fIem e
MU b TR W Wfad feu o |
399 WYl STCR &<l & 3IMbsl &I
TS GRIAY -1 Yd PC e,
3T 3. TH.TH. Ut gRT f=<eror v
STIdYl 9 | AT et i |

31 gfg I o™ & JSaRT IR Teb TER
A ST g8 AR TERT 91T Slecl!
2 | f98R , AeauQer ud ST — A9 TR
A1 fohT T AT — 3nfelid s
@ IR Tud & fb 50% W orfd®
TS TR T | A ® 3R srfddar
B W R 21 ARIMA AIfSa &1 T
B BU 3T U GqDh  (2005—15) Dl
Afqwrarfl qendl 2 f& afe Swes
IR B ReR IG@T S dF 849 U<l #
@3 HAAl DI SAGHAT HH BT |
G~ Iaared (IR Suo A1) 1-2%
qIYh TR W g8 DI ARIEAT © TAT T8
TR fhaEl & M Ud 9iNd ad
el R & T Ueh TR T ¢ |

2. EXECUTIVE SUMMARY

Soil Fertility Evaluation and Database

A methodology was stondordized to
delineate the different fertility zone of o
district for precise fertilizer
recommendations using GIS, GPS ond RS.
Fitting of different types of curves between
NDVI volues ond nutrient values showed
that only higher order polynomials were
significant. For N the meon of meon NDVI
volues for the month of Jonuory hod the
highest significont R * values (0.55) for 5"
order polynomial. Similarly for P and K
meon of meon NDVI values for the months
of Februory and December had the highest
significont R * values (0.74 ond 0.40
respectively) for 5" order polynomial.

A study wos conducted ot Hoshongobad ond
Guno districts to predict the relation
between nutrient of soil and the NDVI
values. Fitting of different types of curves
between NDVI volues ond different
nutrient volues showed significont relations
only ot 5" order polynomiols. For N, the
meon of NDVI volues for Hoshongobod ond
Guna districts showed the highest
significance for the months of Jonuory ond
March, respectively.

The dotobase on nutrient resources in
ogriculture is being compiled ond maps ore
under scrutiny ond will be published
subsequently. The dotobase with respect to
monure nutrient availobility ond fertilizer
nutrient avoilobility, nutrient uptoke by
crops wos finalized ond district wise maps
depicting the above were prepored.

Improving Input Use Efficiency

Rock phosphate (HGRP3 and Stone 3) nono

porticles of the size in the range of 10 to 100
nm wos prepored by grinding it in o high
energy ball mill. Application of nono
particles to the hydroponicolly grown plonts
morginolly increased root ond shoot growth.

The chemicals tested (Nitrobenzene, Allwin
top and Allwin wonder) under the
controctuol projects showed growth ond
yield promoting effects. The mechonism of
action ond their influences on nutrient use
efficiency are being investigated.

Monitoring Long Term Productivity

Results of long term fertilizer experiments
indicated that nitrogen is deficient in oll the
soils. All the cropping systems ond showed
response to applied N. But opplication of N-
alone in Alfisols, hod adverse effect on crop
productivity. The response of all the crops to
applied P across all the soils indicates thot,
soils are inodequote in P stotus ond P
fertilization is essentiol. All the cropping
systems responded to opplied K except rice-
rice in Vertisols of Jagtiol ond groundnut-
wheot in Vertisols of Junogorh. This
suggests that opplication of K is also
mondatory to sustoin productivity ot higher
level. Nutrient opplication exclusively
through FYM in moize-wheat ot Udaipur
ond substitution of NPK ogoinst opplied
FYM could not sustain the yield. This
suggests, integrated nutrient monogement
waos the best option to sustain productivity.
In Alfisols, opplication of lime is essential to
maintain soil heolth ond productivity of
these soils. However, continuous use of
FYM wos found to be better amendment to
sustoin the productivity.
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Managing Soil Physical Environment

Conservation tilloge (CT) system such as no
tillage (NT) and reduced tilloge (RT) did not
influence soybeon ond wheat groin yields
compared to the conventional tilloge
system.

Weed density was significontly lowered in
NT ond RT system compoared to the CT
because of the usoge of selective herbicides.

Normoalised difference vegetation index
(NDVI) correlated closely with LAI during
initiol crop growth stage. At later stoges
(LAI>2), green NDVI (GNDVI) ond
normalised difference red edge (NDRE)
were found to be suitoble indicotors for LAI
ond biomass.

Monitoring Soil Chemical Parameters

The latest status of S ond micronutrients in
the soils of different districts of Gujorat on
the basis of analysis of surfoace soil samples
after 1990 (6932 number for S ond 4277
number for micronutrients) revealed that the
percentoge of deficiency of S, Fe, Mn, Zn
ond Cu waos to the extent of 31.2, 16.3, 8.4,
33.40nd 0.2, respectively.

A field experiment was conducted ot
Ludhiona with o copper deficient soil
(DTPA-Cu 0.18 mg kg™ soil) for screening
of eleven varieties of wheat. A critical level
of4.5 pg Cu g" in wheat groin was observed
to produce obout 90% of the moximum groin
yield. However, this criticol level needs to be
verified further by using a wide ronge of
soils differing in their Cu content ond
physico-chemical properties.

Stotus of extractable zinc in selected bench
mork ocid soils of India ond its relotionship
with soil properties wos studied in one
hundred surface soil (0-15 cm) samples each
from Horihorapur (Bhuboneswar, Orissa),
Debatoli (Ronchi, Jhorkhond), Rojpora

(Palompur, Himoachol Prodesh), ond
Neeleswaram (Kosorgod, Kerolo). The soil
series were onalyzed for soil properties like
pH , EC, orgonic carbon content,
exchongeable potoassium(K) calcium (Co)
ond maognesium (Mg), extractable froction
of Zn by DTPA, Mehlich 1, Mehlich 3, 0.1
M HCI ond ommonium bicarbonate DTPA
(ABDTPA) extractonts ond totol Zn content.

In order to study the genetic varioblity in
micronutrients enrichment of plonts, 20
pigeon pea ond 20 wheot vorieties were
screened under field condition. Wide
voriobility was observed in Zn use
efficiency in pigeon peo. It ronged from 67
to 97 while in wheot it ronged from 80-97.

Under the targeted AESR 10, the soil quality
and resilence of soils were meosured. The
moster indicators of soil quality was derived
using principal component analysis (PCA).
For Vidisha district OxC, OxC,/OP are
moster indicators of soil quality ond
experienced 43.7% of the yield voriation. In
case of Sehore, TOC, TOC/OP, total Cu,
non-exch. K, silt are the master indicators
ond explained 52.3% of'the yield variation.

Improving Soil Biological Condition

The higher concentrations of active C pools
such os soil microbial biomass corbon
(SMBC), water soluble corbon (WSC) ond
ocid hydrolysable coarbohydrates (AHC)
were observed in FYM treated plots in
Vertisol ot Bhopoal.

The HA-C voried from 34 to 56 % in
Vertisol. It wos observed that long-term
opplication of FYM/or in combination with
balonced chemical fertilizer  retoined
greater aomounts of HA-C which are mainly
aliphotic orgonic compounds ond ore
more susceptible to decomposition os
comporedto oromatic compounds.

C- Mineralization rote constoant waos

increosed with increose in temperature from
25t045°C.

The Q,, volue increased with increase in
moisture but substontiolly decreased in
submerged condition.

Soil Fungoal respiration wos greoter under
field condition and 60 % MHC in Vertisol.

CH, oxidation activity in Pontnagor soil wos
stimuloted by P ond K opplication compared
to only N fertilizer application.

The soil biological octivities in terms of
dehydrogenases, alkoline phosphatoses, ond
fluorescine dioccetate were substontiolly
improved under integrated nutrient
monogement system os compored to orgonic
alone in Vertisol.

In organic manogement system, the highest
soybeon seed yield was recorded compared
to the chemical treatment ond integroted
nutrient monogement systems. The highest
orgonic corbon ond the availoble P ond K
status were also recorded in the orgomic
system compored to the chemical ond
integroted nutrient monogement.

Microbial Diversity and Biofertilizers

A complete dotobase of the most promising
PGPR ond rhizobia for growth promotion of
soybean, chickpea ond wheot in vertisols
wos prepored. 15 elite PGPR ond 15 elite
rhizobial stroins increased the groin yield of
soybean in vertisol fields by 30-55%.

Three (3) PGPR isolates showed eorly
promise for checking Fusarium wilt in “sick
plots' in vertisol field.

10 PGPR could survive in oligotrophic
environments upto 6 months. Oligotrophic
PGPR increased soybeon grain yield by 24%
invertisol field.

Catabolic diversity of soybeon rhizobia
showed 21 clusters ot 67% similarity ond 6
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clusters at 25%. With both IAR ond corbon
utilizotion, 90% of the strains clustered
together.

In 100 demonstrations on soybeon in
Modhyo Pradesh using Bradyrhizobium
japonicum- ISR-33 and Bacillus
megaterium-ISP-3, groin yield increosed
with INM option using these stroins by
18% over balonced fertilization ond 54%
over former's proctice.

For rice bosed cropping in NEH region,
compost primed with biofertilizers ond
rock phosphate ot 2t/ha along with 25%
chemical fertilizers sustoined production.

Grain ond green stolk yield of sweet
sorghum improved significantly in
vertisols at 75% RDF along with
inoculation of Gluconacetobacter ond
Azospirillum.

Liquid inoculonts of PGPR performed
better thon corrier bosed inoculonts for
moize in A.P. In Gujorat, opplication of
PGPR ond rhizobial consortium in furrows
through FYM os carrier was found to be
superior in groundnut.

A Bacullus sp. wos identified as biocontrol
agent for sweet cherry in temperate hilly
soils.

Enriched mycostraw olong with PGPR
ond cyonobocteria inoculation in former
field in Bihar, saved nitrogen ond
phosphorous significontly end improved
maize yields.

Bioinoculation of sweet potato, broccoli
ond spine gourd in ocid soil saved 25 %
NPK besides increosing the yield ond
improving the recovery of NPK. Total
sugor content increosed upon orgonic
monuring ond biofertilization in sweet
potato.
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Amelioration of Contaminated Soils

Assessment of heavy metol pollution in
ground woater os well os sludge water in
Patoncheru industrial area revealed o high
concentration of Fe, Mn, As, Pb, Zn, B ond
Co, in surface woter. The polluted surfoce
water is strongly influencing the quality of
groundwater in the study area to moke the
agricultural fields suitoble for cultivation,
bioremediation technologies need to be
followed.

Recycling and Rational Usage of Different
Wastes in Agricultural Soils

The Ni ond Cr concentrotion limits in
ogricultural soil ond MSW compost were
determined to study the possibility of
recycling different wostes in ogricultural
soils. This experiment ottempted to
compute sofe concentrotions of Ni ond Cr in
soil bosed on their adverse effect on three
components; noamely, activity of
microorgonisms in soil, on growth of plont
(phytotoxicity) and food chain
contomination.  Moximum ollowoble
concentrotion of Ni in soil was the lowest
(29.5 mg kg') when determined through
'food chain contamination' approach ond the
highest (153 mg kg') when determined
through 'phytotoxicity opprooch'. On the
other hand, such limiting concentration for
Cr wos minimum (34.5 mg kg') when
determined through 'soil microbial toxicity'
approach followed by 'food chain
contomination' (82.5 mg kg') and
'phytotoxicity' (176 mg kg") approoche. As
the lowest value of moximum allowoble
total concentration of metal con protect oll
the torgeted orgomisms, the values 29.5 mg
Ni kg' ond 34.5 mg Cr kg' con be
considered os safe concentration limits in
soil for the purpose of environment
protection from metol pollution.
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Organic Farming

Field experiment wos conducted for the
sixth year with three monagement practices
viz. 100 % orgonic, 100 % chemical ond
integrated nutrient monogement (50: 50)
with four soybeon based cropping systems.
The results indicated thot the orgonic
monogement proctices recorded the highest
soybeon seed yield (2009 kg ha') which
wos 20.7 % higher thon the chemicol
treatment (1664 kg ha') ond 9.4 % higher
thon the integrated nutrient monogement
(1837 kg hda'). This wos due to more
number of pods/plont (44.6), higher strow
yield (3479 kg ha') ond better harvest index
(0.366) in orgonic compored to other
treatments.

Crop Adaptability to Climate Change

Plont's response to chonges in climate such
os sudden wilt in soybeon, senescence of
wheot ond leaf reddening of cotton was
studied in pot culture.

One of the mojor biochemicol chonge
associated with the senescence
development is the degroadation of
chlorophyll. SPAD chlorophyll meter
reoding had o good ossociation with green
leaf index. In control, chlorophyll meter
reading wos around 30 ond with urea sproy
application it increosed to 45. In rest of the
treatments, it wos in between control ond N.
Monuol observation corroborated with
what we had meosured through the meter.
The higher chlorophyll ond the associoted
photosynthesis had o positive effect on the
yield. With urea spray to the control plonts,
the yield of S lines become on por with NS
lines. The grain weight of S lines, otherwise
used to be very smoall had significontly
increased. Thus, from this study of
controsting S ond NS wheat lines it is cleor
that if there is asenescence development in
wheot lines either due to drought or high

temperoture, the senescence effect on grain
number or grain weight con be relieved to
certoin extent by nutrient spray.

On-farm Research and Impact Assessment

Demonstration triols conducted on 98
formers' fields in 6 villoges of Raisen,
Vidisha ond Rojgorh districts of M.P.
revealed that the INM module (50% NPKS
+ 5t FYM ha'+ Rhizobium to soybeon ond
75% NPKS+PSB to wheat) produced obout
52% higher soybeon yield os compared to
formers' proctice. During robi season, this
INM module produced about 28% higher
wheat grain yield os compared to formers'
practice. The bolonced fertilization through
inorgonic fertilizers resulted in 42% higher
wheot yield over the formers' proctice.

Most of the collaborative centres of STCR
have generoted IPNS recommendations
using locally available orgonic sources for
about 25 crops including Cereoals, Pulses,
Millets, Commercial Crops, Vegetables,
Spices, Medicinal ond Fruit crops.

Using initiol soil test volues, prediction
equations have been developed for moking
nutrient recommendations for ten
predominont cropping sequences of
different oagro-ecological regions in
different states.

The developed fertilizer recommendations
have been validoted by conducting triols
either ot SAU/Institute form or on formers'
fields and it wos noticed thot the yield
variotion varied £ 10% variotion thon the
proposed torget.

Seventy frontline demonstrations have been
orgonized by the centres in formers' fields of
villoges in different states to demonstrote
the developed STCR technology. The
formers' have obtained higher yields with
higher BCR/net returns through adoption of

11
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STCR technology over foarmers'
proctice/blonket dose.

Long term demonstrations have been token
up ot seven STCR centres with five different
cropping sequences to demonstrate
maintenonce of soil fertility through the use
of STCR-IPNS technology over oll other
monogement proctices like formers' proctice
ond blonket dose.

Decision Supportive Systems for moking
soil test based recommendations to the
formers by using the web enabled software
programme hove been developed for the
states like Moharashtra, Punjob ond
Chhottisgorh states in colloboration with
NIC, Pune.

Web-enobled software progroomme hos been
prepared ond is to be instolled ot IISS server
for moking on-line anaolysis of the databy oll
the STCR centres ond for monitoring ond
creating datobose ot PC unit, IISS, Bhopoal.

The interlocking inequalities have on
importont beoring on the distribution of
benefits from economic growth.

The Socio-economic study being corried
out in Bihor, Madhya Prodesh ond Orisso-
the 3 poorest states in India indicoted thot
more thon 50 percent of rural population
below poverty line (BPL) mostly depend on
ogriculture. The forecasts for next one
decade (2005-15) using ARIMA model
shows that the production growth of quite
good number of crops ore going to be
snubbed in these stotes, if the production
environment ore kept constont. The
foodgrain production (ond yield also) is
expected to grow between 1-2 per cent
onnually, posing serious questions for the
food ond nutritional security of the poor
formers.
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3. INTRODUCTION

Indiais endowed with adiversity of soil and water
resources having different prospects for
supporting wide ronge of flora ond founo. The
overall sustaining growth of our country's
economy is heavily dependent on good heolth of
its soil, the productivity of which is the resultont
effect of its intrinsic charocteristics, coupled with
interoctions of externol inputs like water, plont
nutrients, climoate, energy, tillage ond other
foctors. Over-exploitation of soil resources os o
result of burgeoning population, industriolizotion
/ urbonization with the quest for short-term goins
to meet the growing demonds without long term
perspectives have, however, resulted in soil
degrodation of on alorming rotes. Therefore, to
tackle the bosic problems pertaining to scientific
monogement of nutrient, woter and energy in crop
production, the ICAR estoblished Indion Institute
of Soil Science (IISS) in 1988 at Bhopal as anodal
center to provide scientific bosis for enhoncing
ond sustaining productivity of our soil resources
through bosic and strategic research.

Since its inception, the Institute completed over
two decades of its existence ofter crossing o
number of hurdles ond has grown up 1n its stoture
in terms of scientific monpower ond R & D
infrostructure. The Institute octivity hos been
strengthened further by the scientific ond
monogeriol octivities of All India Coordinated
Research Projects. Four institute based AICRPs
aoct as o poart of the “Network-support-
progrommes” of the IISS with centres located in
State Agricultural Universities, providing access
to the diverse soils, agro-ecosystems ocross the
agro-ecological zones of the country for effective
implementation of the programmes of the Institute
on regionol bosis. During the year under report,
the Institute has made notoble scientific
contribution in the areos of integrated plont
nutrient supply system (IPNS), orgonic forming,
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efficient utilization of applied nutrients, nutrient
tronsformotion processes ond dynomics in soil-
plont systems, environmentol impoct due to
utilization of solid wostes, woste water,
bioremediation, climate chonge etc. The salient
research findings are briefly highlighted in the
report.

3.1 Mandate

The mondote of the Institute is “to Provide
Scientific Basis for Enhoncing and Sustoining
Productivity of Soil Resources with Minimal
Environmental Degradation”, with the following
objectives:

a)  To corry out basic ond strategic reseorch on
soils especially physicol, chemicol ond
biological processes related to monogement
of nutrients, water ond energy.

b) To develop advanced technologies for
sustainoble systems of input monogement
in soils that is most efficient ond leost
environmental polluting.

c) To develop expertise and back-stop other
orgonizations engoged in reseorch on
agriculture, forestry, fishery ond vorious
environmentol concerns.

d) To exchonge informoation with scientists
engoged in similor pursuits through group
discussions, symposia, conferences ond
publications.

e) To colloborate with State Agriculturol
Universities, Nationol, Internotionol ond
other Research Orgonizations for the
fulfillment of the above objectives, and

f) To develop datobase repository of
information on soils in relotion to quality
ond productivity.

3.2 Priorities and Thrust Areas

The priorities of the institute are to broaden

the soil science research by encouroging

multidisciplinary research for efficient

utilization of already created infrostructure

ond, therefore, corry out research work

rigorously in the following areos:

® Improve crop response to nutrients ond
their use efficiency in dominont soil
groups of India.

® Develop efficient integrated plont
nutrient supply ond monagement
systems for sustoinoble ogriculture in
different agro-ecological regions.

® Identifying ond quontifying basic soil
and crop factors and processes
responsible for gains ond losses, storoge,
release ond movement of nutrients in
dominont soil groups of India.

® Determining the quality of orgonic
carbon pools, capacity for sequestering
carbon ond its quontification in soils.

® Defining, identifying, and quontifying
soil health porameters.

® Quontifying nutrient-water-tilloge
interaction ond root growth dynomics in
the soil environment for the
sustoinobility of importont ogricultural
systems.

¢ Developing ond validating models
describing the fate of opplied nutrients
ond water for efficient nutrient ond woter
monogement for sustainoble agriculture.

® Quontifying the role of soil microbial
biomass, VAM, root exudates, legumes
in N, P, S, Zn ond Fe solubilizotion
ond/or mineralization to enhonce their
use-efficiency in soils with diverse
properties.

e Developing technology for efficient
recycling of urbon solid wastes ond agro-
industriol effluents.
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® Developing methods for the quality
assessment of monures ond establishing
quality stondords.

e Studying ecological impocts of nutrient
input ond waoste monogement proctices
on soil health.

® Quontifying processes responsible for
retention, release ond bioavoilobility of
heavy metols ond their upper threshold
values in soils.

¢ Fine-tuning, on formers' fields the
technologies generated

¢ Carrying out diognostic surveys ond
Strengthening research dotobase on soil
ond nutrient monogement to provide o
sound base for further basic ond
strategic reseorch.

33 Organization Set-Up
Divisions
(1) Soil Physics
(11) Soil Chemistry & Fertility
(ii1))  Soil Biology
(iv)  Environmentol Soil Science

Section
Statistics ond Computer Application

Technical Units
(i) ARIS Cell
(i1))  Technical Cell
(iii)) Librory, Information and
Documentation Unit

All India Co-ordinated Research Projects

(AICRPs)
(1) Long-Term Fertilizer Experiments
(LTFE)
(i1))  Soil Test Crop Response Correlation
(STCR)

(i11)) Micro and Secondory Nutrients ond
Pollutont Elements in Soils ond
Plonts (Micronutrients)

(iv) All India Network Project on
Biofertilizers (BF)
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3.4  Summary of Staff Position

(a)  Scientific Positions
INDIAN INSTITUTE OF SOIL SCIENCE

Main Institute
Sanctioned In Position
S.No. Discipline PS | SS| S| Total PS| SS| S| Total
1 Soil Physics/Soil & W.C 2 3 4 9 2 3 4 9
DIRECTOR RAC 2 Soil Chemistry/Fer./Micro 9 7 13 29 § 5 11 24
Research Advisory 3 Agronomy 12 4 7 11 1 3
Committee 4 Plont Physiology I 1 1 3 I 1 I 3
5 Agricultural Stotistics o 2 2 4 o 1 2 3
6  Biochemistry 0 1 I 2 o 1 0 1
7 Computer Application 0 0 1 1 0 O 1 1
8  Agriculturol Economics o 1 1 2 0 0 0 0
IMC et tl RRC A TOTAL 13 17 27 57 12 12 20 44
Institute Management = l::iu:;ﬁqrc (b) Technical posts
Committee Designation \ Sanctioned \ In position
T-1 11 1
T-2 0 4
T-3 9 1
RCMC s 0 :
Research Co-ordination Administration T 0 4
& I\C/:Ianog_ement & Finance T-7-8 1 0
ommittee T-9 0 1
Total 21 18
(¢) Administrative posts
i l S. No. | Designation Sanctioned In position
1 Administrative Officer 1 1
Asstt. Finonce & Accounts Officer 1 1
DIVISIONS SECTION TECHNICAL AICRPs/ 3 Private Secretary 1 1
UNITS Network 4 Personal Assistont 5 4
5 Stenogropher Gr-111 5 1
iz 6 Security Supervisor 1 1
STCR 7 Assistont 5 4
MICRONUTRIENTS 8 Upper Division Clerk 1 2
BIOFERTILIZERS 9 Lower Division Clerk 7 3
10 SS Gr.- IV 2 0
11 SS Gr.- 111 4 1
12 SS Gr.- 11 8 7
13 SS Gr.- 1 11 14
TOTAL 52 40

Organizational Structure of Indian Institute of Soil Science, Bhopal.
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4. RESEARCH ACHIEVEMENTS

Table 4.1.3 Coefficients of the polynomials fitted between available Potassium and average of
average NDVI's (X) along with R’ for the month of December.

4.1 Soil Fertility Evaluation and

Fitting of Polynomioal: To obtain the relationship

Database between different nutrients ond NDVI volues of W=
Hoshongobad ond GunaDistricts. Coefficients K=2 K=3 K=4 K=5 K=6
[ Doisegiideuiciiounlonyfusing RS, " . , A 518973  531.182 512.865  517.086  514.609
GPS & GIS for delineating oreo. of o Thek™ degree polynomial con be expressed os:
district in to different fertility zones for Nutrient=o+B1X+ P2X2+  ——oooree + BKXk B -1016.926 -1242.286 -391.925 174.516 120.449
precise fertilizer recommendations based B2 927.047 -7574.604 -20323.7 -17078.3
on avoilable soil nutrients Where, o and Bl 's (1: 1,2: ) k) are regression [33 222089 (8 103664.8 64353.462
coefficients and X's are dependent variables ' ' '
(NDVT's). Ba -154319 23757.637
Bs -270005
Table 4.1.1 Coefficients of the polynomials fitted between available Nitrogen and maximum of 2 . o o s o
maximum NDVI's (X) 2 for the month of January. R U Tk e e R

Guna District

N=176

Cocfficients K=2 K=3 K=4 K=5 K=6 K=7 Fitting of different types of curves between meon of meon NDVI volues for the month of

o 1R00.865 -7002.088 39324473 8402782 21338341 1073235 NDVI volues ond nutrient values showed thot February hod the highest significont R® volue
only higher order polynomials were significont. (0.74) for the 5" order polynomial (Table 4.1.2).

Bl 1315.003 17066.208 -158799 -4245007 971271.8  -32324.1 For the nitrogen the meon of meon NDVI volues For available potassium the meon of meon NDVI

B2 -9941.379 2114014 8001669 -5252116 -958091 for the month of Jonuory had the highest volues for the month of december hod the highest

B3 -92343.3 6669142 1E+007  988062.5 Siglnificmatl ?zabralue ()0-51-? fﬁr 5‘hh0rd§r significant R value (0.40) for the 5" order
polynomial. (Table 4.1.1). This shows thot the olynomial (Toble 4.1.3). For OC the meon of

p4 2074110 -8531841 1914926 nitrogen of an orea of Hoshongobod district con Elez(]n NDVI( values for ?che month of February

p5 2671914 -3500842 be estimated using 5" order polynomiol. had the highest significont R” volue (0.84) for the

B6 1483643 Similarly, in case of available phosphorus the 5" order polynomiol.

R’ 0.283**  (0.425%* 0.469** 0.552%**  (.553%** 0.553%*

Table 4.1.2 Coefficients of the polynomials fitted between available Phosphorus and average of

average NDVI's (X) along with R* for the month of February. Table 4.1.4 Coefficients of the polynomials fitted between available Nitrogen and average of

average NDVI's (X) for the month of March.

N=227

Coefficients K=2 K=3 K=4 K=5 K=6 | N=101
A 518.973 531.182 512.865  517.086 514.609 Coefficients K=2 K=3 K=4 K=5
if 1016926 -1242.286 -391.925 174.516 120.449 A 273.187 304.216 286.041 -291.812
B 927.047  -7574.604  -20323.7 -17078.3 P -382.017 -917.327 -332.554 -682.752
B, 22298908 1036648  64353.462 P 1758.693 -3978.678 2294.824
By 154319 23757.637 23 10896.493 6'5258;182521
Ps -270005 R’ 0.281%* 0.419%* 0.430%* 0.430%+
R? 0.372%* 0.374%* 0.392%%  (.397%* 0.397%*

20 21
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Table 4.1.5 Coefficients of the polynomials fitted between available Phosphorus and average of

average NDVI's (X) for the month of March.

N=182
Coefficients K=2 K=3 K=4 K=5 K=6 K=7 K=8 K=9 K=10 K=11 K=12
. 17.628 18914 18383 17.15 1752 2240 3039 3486 5312 6563  63.63
B, ) 30176 2349  -125  -497.02 -1577.69 -230026 -5643.09 -8188.88 -7727.65
By 71.975 -60.467 -74241 -234.16 1484253 5991546 9.80E+04 3.09E+05 4.97E+05 4.56E+05
By 248.110 3254.01 -870.07 ; ] - ; ;
P4 - 9496.68 15649127 1.04E+06 1.99E+06 8.52E+06 1.56E+07 1.37E+07
Ps 3.30E+06 435E+07 1.40E+08 131E+09 3.38E+09 2.50E+09
B, : : : : :
Bs 8.93E+07 9.62E+08 2.74E+10 1.21E+11 4.76E+10
Bo - 4.71E+11
Bio 4.00E+10 5.70E+11
P 1 33E+12
R 0.237+%0278%* 0.282%% 0.202%% 0.293%% 0338%% 0384%% 0380%% 0.412%% 0415%% 0.415%*

Table 4.1.6 Coefficients of the polynomials fitted between available Potassium and maximum of

maximum NDVI's (X) for the month of January.

| N =211
Coefficients K=2 K=3 K=4 K=5 K=6 K=7
o -2.437 437.833 4689.987 -22620.4  88736.803  76079.7
Bi 575.926 -1062.303 -25671.2 186730.9 -910172 1019951
B2 1478.703  47458.851 -559890 3696170 5607225
B3 -279607 730566.8  -7406506 2E+007
Ba -349846 7323435 3E+007
Bs -2858223 2E+007
Be -7675240
R’ 0.209%*  0.225%* 0.257%=* 0.301%* 0.319%* 0.320%*

Fitting of different types of curves between NDVI
volues ond different nutrient values showed thot
only higher order polynomials were significont.
For the nitrogen the meon of meoan NDVI values
for the month of March had the highest significont
R’ value (0.43) for 4" order polynomial. (Toble
4.1.4). This shows that the nitrogen of on area of
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Guno district con be estimated using 4" order
polynomial. In the case of availoble phosphorus
the meon of mean NDVI values for the month of
March had the highest significont R* value (0.41)
for the 10" order polynomial (Toble 4.1.5). For
availoble potassium the moximum of moximum
NDVI values for the month of Jonuory hod the

highest significant R* volue (0.32) for the 7" order
polynomiol (Toble 4.1.6). ). For EC the meon of
meon NDVI values for the months of Morch had
the highest significant R* value (0.52) for the 4"
order polynomial. For OC the meon of meon
NDVI values for the month of Jonuory ond Morch
hod the highest significont R* value (0.53 ond 0.52)
for the 6" ond 3" order polynomials respectively.
For pH the moximum of moximum NDVI values
for the month of March had the highest significont
R’ value (0.48) for the 8" order polynomial.

Utilization of RS data in the system: NDVI
values os required may be obtained for the area
through Sotellite data (Fig 4.1.1). Using appropri-
ate polynomials for different nutrients the estimate
of each nutrient con be obtoined. The volue of
these nutrients con be utilized in the system to
obtoin the recommendation.

A study wos conducted ot Hoshongobad ond Guna
districts to predict the relation between nutrient of
soil ond the NDVT1 values. Fitting of different types
of curves between NDVI values ond different
nutrient values showed significont relations only
ot 5" order of polynomiols. For nitrogen, the meon
of NDVI volues for Hoshongobad ond Guna
districts showed the highest significonce for the
month of Jonuory ond March, respectively. The
order of polynomiol was 5" and 9" for the districts
of Hoshangobad ond Guna respectively. In cose of
availoble P it showed significont 5" (Feb) and 10"
(Moarch) order of polynomial for Hoshongobad &
Gunadistrict respectively.

The soil attributes including EC, OC, pH were also
computed to find best polynomiol order with
NDVI volues. There waos highest significont
relation between soil EC, OC, ond pH of Guna
district ot the 6", 5" ond 3" order polynomiols.
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4.1.2 Developing region-specific databases on
nutrient resources in agriculture and
user friendly intelligent data retrieving
system for rational and efficient nutrient
management

A close association wos found between cottle feed
used ond nutrient composition of monures thus
strengthening the ossertions thot type of cottle
feed could be used in predicting the nutrient
composition of monures in different regions.
Monure nutrient recovery coefficients values
ronged considerobly among the crops ond across
the soils. A representative figure for the recovery
of nutrients for different crops was computed.
This could be used for modeling the crop yield
based on soil test bosed nutrient recommendo-
tions. The nutrient recovery coefficients for
maize, bojra, borley, rogi, groundnut, onion,
soybean, topioco, sweet potato, couliflower,
tomoato, guor, cobbage have also been compiled
ond fed to dotobose.

The datobase with respect to monure avoilobility,
monure nutrient availobility ond fertilizer nutrient
availobility, nutrient uptoke by crops wos
finolized ond district-wise mops depicting the
above were prepored. It wos found thot Indo-
Gongetic plain had more dung avoilobility
(tonnes/ho) thon other ports of the country.
Similar trend wos seen for fertilizer nutrients also.
We have preopred the monure availobility based
on total district oreo. The availability based on
cultivated areais being compiled.

4.2 Improving Input Use Efficiency

4.2.1 Evaluation of Allwin wonder and Allwin
top for their effects on maize
productivity and soil fertility

A sponsored project was implemented to evaluote
the commerciol products viz. allwin wonder ond
allwin top on Maize for their efficocy on crop
nutrition ond soil nutrient status. These products
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are ossumed to contain heterocyclic nitrogen
compounds ond improve crop growth ond yield.
Allwin wonder contoins 19.55% total nitrogen,
0.11% total phosphorus ond 11.28% total
potassium alongwith 55.7% orgonic matter.
Allwin top contains 26.57% total nitrogen, 3.04%
total phosphorus ond 4.19% total potossium
alongwith 63.4% orgonic motter. The combined
use of 100 % recommended fertilizer with Allwin
wonder 2.5 kg/ha ond folior spray of Allwin top 3
times hos increased moize yield to the tune of 12-
15% over the recommended dose of fertilizers.

Research achievements

N) ond control (water sproy). One spray of NB and
BA was given before tronsplonting ond onother 3
sprays were given post tronsplonting. Both BA ond
NB spray enhonced growth porometers like
height, leaf areo, number of bronches, shoot, leaf
ond root biomass significontly over control plonts
(Fig 4.2.2). Growth enhoncement wos more under
N fertilized pots compared to control pots. Tomato
fruit yield increosed significontly. With NB spray,
the highest yield increose was recorded in 75% N
treated pots (46 %) while, with BA it wos in 100%
N treated pots (45 %). BA ond NB treatment did
not olter the fruit size (weight), however, the fruit
number had significantly increased.
Biochemically, plants in chemical treated pots had
higher chlorophyll, nitrote reduction, protein oand

Thee feilireing Tabk grves detml ragasding vanoud 20il paramedess Rar the gien Long bude s LaHu-:I-av- C(xrbohydl‘(xte content in COl’Ilp(XI‘iSOI‘l with the

control plonts. Root biomoss of chemicoal treated
plonts wos almost double to that of control plonts.

Eauaticn det catoubatieg
AU e te calue e R0 e

Mppha  Pikgha)  Kpghy  EC L
I35 15 aF7 20395 061 758 |

i
Crops Aacidably  VWRES £

Caleulated nutrient valuz by NDWVE, can
Taeges= 50 e he usad far fertilizer recommendation

I Gl Recammendabicns ] '

ek Pemiiy T Towr
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Fig 4.1.1 Obtaining optimum fertilizer doses for fixed target using NDVI values.
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Fig.4.2.1 A View of the Allwin treated maize field

4.2.2 Boom Flower (Nitrobenzene 20% EW)-
its influence on growth, physiology and
Nutrient uptake of tomato plant

The experiments conducted under field ond pots
involving tomoto, Bhendi and moize showed that
Boom Flower (Nitrobenzene 20% EW) @2ml/l or
3ml/l increosed the growth ond yield significontly.
In order to compare the growth promoting effect
of (NB), a pot culture experiment wos conducted
on tomato hybrid Vipul involving o well known
growth promoter benzyl adenine (BA 20 ppm) os
o treatment olong with NB. The experiment
involved 3 levels of N (0% N, 75% N, ond 100%

Fig.4.2.2 Effect of Boom Flower (Nitrobenzene 20%
EW) and benzyl adenine on the growth of
tomato plant. From left NB sprayed plants,
centre BA sprayed plant and right control
(water sprayed) plant.

4.2.3 Nano-Technology for Enhanced
Utilization of Native Phosphorus by
Plants and Higher Moisture Retention in
Arid Soils.

Phosphatic fertilizers ore mainly monufoctured
from rock phosphate ores. In India, out of 260
million tonnes (MT) of recoveroble reserves of
rock phosphate approximately 20 Mt only have
been estimoted to be of high grode which are being
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mined by different government ogencies for
commerciol purposes. The depletion of high grade
phosphate ores has brought obout o search for
suitable economically viable technique/process
for beneficioting avoiloble low grade phosphate
reserves. This sub-project made on ottempt in
synthesizing nono-sized porticles of rock
phosphate ond to see the effect of rock phosphate
nono-sized particle on seed germination of
selected crops.

Rock phosphate (HGRP3 ond Stone 3) nomno-
porticle wos prepored by grinding it in o high
energy ball mill (Fig. 4.2.3). Milling increosed the
solubility of rock phosphote by increosing the
proportion of X-ray omorphous materiol ond
reducing the size of remaining opatite crystols.

Preporation of Nono Rock Phosphate through high energy ball milling

. i ] Size Distribution by Intensity
s

01 1 10 100 1000 10000
Size (d.nm)

hesy () _

|— Record 30: BSA_meltijg_06_08_08 7

Fig. 4.2.3 Stone 3, Av. Size 42 nm; Intensity 100%
(Dynamic Light Scattering)

This rock phosphate was charocterized by XRD ond found that it moinly consisted of colcium opatite,

Rock phosphates were boll milled of oambient
temperoture ond high energy intensities, which
induces phose chonges through solid-solid reoc-
tions. During this milling process repeated colli-
sions between boll ond powder continuously
exposes new reoctont surfaces. After ball milling
these rock phosphate particles (HGRP3 and Stone
3) were onolyzed by Photon Collision
Spectroscopy (Dynamic light scottering tech-
niques) to know the size distribution of the parti-
cles. The results pointed out that produced rock
phosphate powder is o highly disperse, nono-
scoled mixture of small particles, thaot is crystal-
lites with sizes in the ronge of 10-100 nm.
Moximum portion of HGRP3 is in the size of 28
nm ond Stone-3 isin42 nm (Fig. 4.2.4).

uuuuuuuuuuuuuuu

Fig. 4.2.4 HGRP 3, Av. Size 28.20 nm; Intensity 93.1%
(Dynamic Light Scattering)

hydroxy apatite, fluoroopatite, plumbogummite, quortz, crystobolite, strengite, variscite etc. (Fig. 4.2.5)

sssssss

Variscite

Fluorhydroxy

g el

Fig. 4.2.5 Constituents of rock phosphate

Effect on Seed Germination and Plant Growth

Seeds of mustord ond soybeon were immersed in o
10% sodium hypochlorite solution for 10 min to
ensure sterility (USEPA, 1996), then they were
sooked in double distilled water, nono-rock
phosphate porticle ond  tri-colcium phosphate
nomo-particle solution for about 4h. One piece of
filter paper was put into each 100 mm X 15mm
Petri dish, ond 5 ml of a test medium waos added.
Seeds were then tronsferred onto filter poper. Petri
dishes were covered ond seoled with tope ond
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placed in on incubator. After 5 doys under room
temperoature, more thon 85% of the control seeds
had germinoted ond developed roots. The
germination wos holted, seed germinotion wos
calculated ond seed length wos measured.

Fig. 4.2.6 Effect of TCP (<100nm) on mustard seed
germination

A series of laboratory experiments were corried
out to know the effect of rock phosphote nomo
porticle on germination ond growth of seeds of
soybeon ond mustord (Fig. 4.2.6). In both the
crops, germinotion wos not affected up to 200 ppm
P (opplied through TCP nonoporticles ond RP
nonoporticles), ond on increosing trend was
observed in root growth of the crops (Figs 4.2.7 &
4.2.8).

Fig. 4.2.7 Nano rock Phosphate vs nano HA
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31 ppm ppm

Fig. 4.2.8 Micro (10-40 1 m) vs Nano (28 nm) rock
phosphate

Results indicated that plont root might have got
the unique mechonism of assimilating nomo-rock
phosphate porticle for its growth ond develop-
ment.

43 Monitoring Long Term
Productivity

4.3.1 Current trends in long term intensive
Cropping systems in different soils

Field experiments conducted under AICRP-Long
Term Fertilizer Experiments (LTFE) with differ-
ent crops ond cropping systems on vorious soils,
since the lost 37 years, produced relevont infor-
motion on crop productivity, which ore summo-
rized os follows.

Rice-wheat: Rice-wheat is grown ot three centres
viz., Pontnogor (Mollisols), Barrackpore
(Inceptisols) ond Raipur (Vertisols). The averoge
yield dota (2006-07 ond 2007-08) presented in
Toble 4.3.1 revealed higher response of rice ond
wheoat to applied N, P ond FYM over ond obove
recommended NPK. However, alittle decline in
yield in 100% NPK was seen ot Pontnogor com-
pared to 100% NP probably due to Zn deficiency.
Hidden hunger of Zn is known in 100% NPK due
to greater mining of Zn. At Barrackpore, o clear
response of rice ond wheat to N wos noted but
crop did not show significont response to applied
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P. The poor response of crops to applied P wos
probaobly due to low yield level. The increase in
yield on application of 150% NPK indicoted thot
the dose of N applied could be less. The low yield
levels of both the rice ond wheat were due to delay
in tronsplonting of rice due to third crop of jute in
sequence. Perusal of yield dota of oll the three
crops (rice, wheat ond jute) indicated that continu-
ous obsence of S resulted in adecline in productiv-
ity. Unlike Pontnogor ond Borrackpore, successive
addition of N, P ond K resulted increose in yield of
rice ond wheot ot Roipur (Fig.4.3.1). But the

decline in maize yield. Poor response of wheat to
applied K ond S was probobly becouse of supply
of these nutrients with irrigation woter. Anolysis
of irrigation water reported to hove K ond S ond
wheoat is grown with 4 to 5 irrigations, whereas
maize is roinfed ond only one or two irrigation ore
applied in case of shortoge of roin. Secondly,
wheat is deep rooted ond drows K ond S from the
lower layer of soil profile.

Yield data reported in toble 4.3.1 showed good
response of N, P ond K in maize ond wheot ot

A L4k

‘il 10'0 Z \ ' ll i

Fig. 4.3.1 Impact of imbalanced and balanced nutrient options on rice under long term fertilizer experiment at

IGKY Raipur

response of N oand P was less in wheat compared to
rice due to low productivity in wheat becouse of
availobility of less chilling period. The yield
recorded on in situ green monuring wos cComporo-
ble with 100% NPK + FYM. But the residuoal effect
of green monuring was not observed in subsequent
wheat crop as wos noted in FYM treatment. The
proctice of BGA in rice did not show ony additionaol
effect on rice yield. However, little increose in
wheat yield wos recorded.

Maize-wheat : Moize was grown os o test crop ot
Polompur (Alfisols), Ludhiona (Inceptisols) ond
Udoaipur (Inceptisols). The yield dota presented in
Toble 4.3.1 indicated response of both moize ond
wheat to all the three mojor nutrients (N, P ond K).
There was no response to Zn but continuous
obsence of S in fertilizer schedule resulted in o
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Udaipur. However, even after 10 years, response
to S was not observed either in maize or in wheat.
The yield increose with larger dose of nutrients
(150% NPK) indicoted thot the nutrient dose
applied was less porticularly the N dose which
need to be increased to get the potential yield of
maize. Udaipur centre had one exclusive orgonic
treatment. The less yield of both moize ond wheot
in orgonic treatment even ofter 10 yeors com-
pared to inorgomic treotment indicated thot the
productivity con't be sustoined through exclu-
sive supply of orgonic monure, even though
omount of nutrients supplied in both treatments
were olmost similor rother more in orgonic
treatment particulorly phosphorus. Perhaps poor
release rote of nutrients from FYM especially
during lote kharif ond winter is the reoson for low
productivity. At Delhi centre, response of N, P

ond K wos recorded in both the crops. Indications
of response to S was also seen. The lorger yield in
150% NPK compared to 100% NPK suggest that
100% NPK is more optimum.

Situation ot Palompur is all together different from
Ludhiona ond Udaipur. Continuous application of
N alone resulted decline in yield compored to
control yield of maize ond wheot. However, both
the crop responded to applied P ond K. But
response of both maize ond wheat to K wos to on
order of 12 and 10 q ha', respectively. This
suggests that K was mojor growth limiting foctor
in Alfisols. Application with lime ond FYM along
with NPK surpossed all other treatments. But the
magnitude of effect on yield wos more in cose of
FYM compared to lime.

Research achievements

at Coimbotore (Fig.4.3.2). However, finger millet
did not show ony response to N alone in Alfisols
whereas, response of K wos of very high order in
both the crops in Alfisols. This agoin confirms thot
in ocid soils K is the most limiting nutrient oand
need more ottention to sustoin productivity.

Rice-rice : Rice-rice system was procticed ot three
ploces viz., Jagtiol (Vertisols), Pottombi ond
Bhubneshwar (Alfisols). In general, rice yields of
rabi were higher thon kharif ot Bhubneshwor
which is due to more sunshine hours during rabi.
But it wos reverse ot Jogtiol which wos due to non
avoilobility of conal woter in sufficient quontity
during rabi. Data indicated thot there wos no
response to K in rice during rabi ot Bhubneshwor.
The K content of irrigation water was the couse for

Fig. 4.3.2 Effects of balanced fertilizer application on the finger millet at AICRP LTFE TNAU Coimabatore

Finger millet maize : Finger millet-maize wos
grown on two controsting soils. In general, yield
of finger millet is less in Vertisols of Coimbatore
compored to Alfisols of Bangolore. Probobly the
acid soils are more suited to finger millet. No
response of finger millet to lime application in
Alfisols supported the hypothesis. Both finger
millet ond maize responded to opplied N, P ond K

29

no response. During rabi several irrigotions ore
needed to grow rice crop oand water was collected
from hill terrain which contoined dissolved K. In
Vertisols also response of rice to K application
wos less during rabi becouse of low productivity
ond K in irrigation water could be onother possible
reoson.
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Soybean-wheat: Like finger-millet, soybeon-
wheat wos also grown ot two centres hoving the
controsting soils. In Vertisols of Jabalpur,
response of all the three mojor nutrients wos
recorded in both soybeon ond wheot crops.
Critical onolysis of datas reveoled very high
response of wheat to opplied P. Dota further
revealed thot both the crops started showing
response to opplied K. Thus, result indicated thot
application of K is essential for sustaining
productivity in Vertisol. On the other hond in
Alfisols, opplication of N olone, decreased the
yield even less thon the control treatment ot
Ronchi. But opplication of NP together resulted
big jump in yields of both soybeon and wheat ond
application of K further boosted the productivity
but the mognitude of increose in productivity on
application K was of low order in wheat compared
to soybeon. Application of lime ond NPK over
ond obove FYM improved the productivity. Here
also, FYM was found to be superior to lime.

Groundnut -wheat : During the experimentol
period, the yield of ground-nut wos very less
becomse of drought ond non availobility of irrigo-

tion water of the form. The perusal of yield data of
wheot revealed that there waos no response of both
N ond K in wheat probably becouse of no utilizo-
tion of nutrients due to poor productivity of
previous crop groundnut. It is interesting to note
that almost similar yield of wheot in plots received
nutrients either through STCR or general recom-
mended dose which suggests that even after 10
years the recommended doses are on por to STCR
dose.

Sorghum-wheat : The yield data indicated good
response of N, P and K in sorghum-wheot in
Vertisols ot Akola (Fig. 4.3.3). Higher yield in
150% NPK in both crops demonds the revision of
the nutrient doses. Till date response of S wos
visible in either of the crop.

Soybean- safflower : The data presented in
Toble 4.3.1 indicated very high response of
opplied N in both soybeon ond safflower whereos
response of P and K was of low mognitude. Data.
further reveoled that both the crops have
responded to applied S.

100% N

Fig. 4.3.3

100 % NPK

30

100 % NPK + FYM

Impact of balanced application of nutrients on sorghum growth and productivity at PDKV Akola

Toble 4.3.1 Response of different crops to nutrient monagement proctices ot LTFE centers
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4.3.3 Effect of continuous cropping with

different manure and fertilizer inputs on
soil quality index

A long-term experiment on integrated nutrient
monogement (INM) was initioted in the yeor 2002
ot IISS, Form. Soil quolity index (SQI) was
computed in selected treatments of this experi-
ment using deviation method (Dalal ond
Molooney, 2000) to study the effect of continuous
cropping with orgonic monures, integroted nutri-
ent monagement and inorgonic fertilizers alone on
soil quality. Soil physical, chemical ond biologi-
cal indicators were estimated ofter five cropping
cycles of soybeon-wheat system in selected
treatments whose details ore given Toble 4.3.2.
Dota on soil oggregate stobility, MWD, pH, EC,
Soil Organic Coarbon, Availoble Nutrients
(NPKSZn), Dehydrogenase oactivity (DHA),
Microbial biomass C (MBC) ond Lobile C were
used for arriving SQI. The SQI values varied from
27 in plots those received STCR based fertilizer

dose to 63 in those plots received 24 tonne FYM
ha'yr”". Relotive soil quolity index with reference
to sole orgonic treatment wos 0.42 in STCR
fertilizer bosed dose, 0.59 in INM involving
fertilizers plus FYM, 0.50 in INM with fertilizers
plus crop residues. Continuous opplication of
lorger quontity of FYM olone maintained better
soil quolity under soybeon-wheot system os
compored to INM or fertilizer application olone.
During the first 5 yeors, opplicotion of FYM olone
produced significontly lower crop yields os
compared to integroted nutrient monogement or
STCR based inorgonic fertilizers alone. But ofter
five years, applicotion of FYM alone @ 24 t FYM
ha' yeor” storted producing soybeon ond wheot
yields ot por with that of INM or STCR bosed
fertilizer dose. But availobility of lorger quontities
of FYM is a mojor constroint. Therefore, INM
involving fertilizers ond FYM may be a better
option for producing higher crop yields ond
maintaining better soil quality.

Table 4.3.2 SQI, RSQI and grain yield in selected treatments

No. Quality

Soybean Wheat (SQI)

Index | Quality
Index | Soybean | Wheat | Soybean | Wheat

(RSQI)

S. Treatments Soil Relative | Mean yields up to | Mean yields after
Soil 2007 (kgha™) | 2007 (kgha™)

1 25-30-20* 70-30-30%* 26.7

2 12.5-15-10 70-30-30 36.8

+5tFYM

3 12.5-15-10 35-15-15+ 313
+WR** Gly***

4 8tFYM 16t FYM 62.7

1405 3627 1796 3085

1559 4139 1897 3245

1288 3229 1633 3281

1424 3692 1778 3470

*N-P,05-K,0 kg/ho; **-Wheat residue recycling; ***-Glyricidia equivalent to 50% of N dose to wheot

44. Managing Soil Physical
Environment

4.4.1 Interactive effect of tillage and manure
on soil aggregate dynamics, SOC
accumulation and bypass flow in vertisol

The present study is carried out at IISS, Bhopal to
assess the interactive effect of tilloge, monure-C
inputs on soil productivity, aggregate dynomics
ond moisture retention during kharif ond rabi
seasons in soybean-wheat system. The
experimental layout wos split plot with tilloge
level as the main plot ond monure-C level os
subplots replicated three times. The fertilizer
opplied is 30:60:30 ond 80:40:20 kg ha' for
soybean ond wheot respectively. N fertilizer
applied in split dose with 100% P and K as bosal.
There were seven FYM-C treatments (t ha') viz.,
T1 (0), T2 (0.5), T3 (1), T4 (2), TS5 (2.5), T6 (5),
ond T7 (10). In the tilloge treatments, the two
levels were no tilloge (NT) ond conventional
tilloge (CT) for both soybeon ond wheat. Soybeon
grain yield voried from 21 t0 26.7 q ha' in 2009.

There wos no significont effect of Tilloge, FYM-C
ond their interoction on soybeon groin ond biomoss
yield. However, no tilloge wos found to have 13%

Research achievements

ond 19% greater grain ond biomass yield
respectively as compared to conventional tilloge
in soybean. Soil moisture content increosed by 10
% ot surface 0-5 cm soil depth in no tillage thon
conventionol tilloge in soybeon. No significont
effect of tilloge, FYM-C ond their interoction wos
found on soil moisture content. Wheat groin yield
ranged from 38 to 51.24 q ha'' in 2009-2010 (Toble
4.4.1). Effect of FYM-C wos significont on wheat
grain yield. No tilloge recorded 3 ond 8% increase
in grain ond biomoss yield compored to CT. No
significont effect of tillage, FYM-C ond their
interoction wos found on wheat biomass ond
thousond groin weight. NT wos found to have
more mocro oggregoates thon CT. Soil moisture
content increoased with soil depth. FYM ond tilloge
did not contribute to the soil moisture content ot
early period of crop growth but they did ot later
period i.e 120 DAS. The effect of tilloge wos
conspicuous ot all soil depth (0-5, 5-15, 15-30 ond
30-45 cm). The treatment receiving no tilloge wos
found to retoin significontly more mositure thon
conventionoal tilloge. Soil compaction ot wheat
sowing from surface to 100 mm depth wos 0-280
ond 0-237 kPa in no tillage ond conventional
tillage, respectively.

Table 4.4.1 Effect of tillage and manure on wheat grain and biomass yield and thousand grain weight

FYM-C Grain yield Mean Biomass !ield IOQO grain
Treatments (qha™) (qha) weight (g)
CT NT CT NT CT NT
Tl 37.70 43.65 40.67c 82.01 101.19 53.60  53.31
T2 38.36 46.30 42.33c 83.99 104.50 55.65 54.12
T3 43.65 46.30 44.97bc  94.58 101.85 56.26  55.62
T4 51.24 50.29 50.76a 112.43 103.17 5730  55.65
TS5 38.36 42.30 40.33c 88.62 97.20 54.50  54.00
T6 44.31 44.95 44.63bc  97.22 99.84 5547 5498
T7 49.60 45.61 47.61lab  101.85 108.04 57.13  55.02
Meon 43.32 45.63 44.47 94.39 102.26 55.70  54.67
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4.4.2 Tillage effects on weed dynamics in
soybean-wheat system on Vertisol

Conservation tilloge systems have a mojor influ-
ence on weed density ond dry weight accumulo-
tion. In a long-term tilloge experiment, weed
density ond dry weight were observed during
soybean cropping seoson ond ofter soybeon
harvest. Weed density of monocots (grassy weeds)

weights in the MB ploughed plots was probably
due to soil inversion thaot resulted in burying the
weed seeds to lower soil depths.

Since tilloge operations influence weed seed
species survival, weed seed distribution in the soil
is offected. Weed seed bonk was determined using
the germination ossays ot ombient conditions over
a period of 3.5 months until there waos no flush of

Table 4.4.2 Monocot and dicot weed density at 25 and 45 DAS

Monocot Dicot Total
25 DAS 45DAS 25DAS 45DAS 25DAS 45DAS
CT 2443 o* 1564 a 148.7 a 1244 o 393.0 a 280.8 a
MB 37b 56.3Db 165.70b 146.7 a 1693 b 203.0 o
RT 25.0b 12.6 b 83.7¢ 1852 a 108.7 bc 197.8 a
NT 18.7b 34.1b 59.7 ¢ 168.2 a 783 ¢ 202.2 o

*values followed by the some letter in o column ore not statistically significont

were significontly lower in the reduced tilloge
(RT) ond no-tillage (NT) plots only ot 25 ond 45
days ofter sowing (DAS) soybeon compared to
the conventional tillage (CT) plots. However,
weed density did not differ compored to the mould
boord (MB) ploughed plots. After soybeon
horvest, densities of monocot weeds were not
significontly different among the treatments
(Toble 4.4.2).

Treoatment differences for the dicot weed densities
were significont ot 25 DAS ond ofter soybeon
harvest, but did not differ at 45 DAS. At 25 DAS,
the RT ond NT plots hod significontly fewer dicot
weeds thon the CT ond MB. After soybeon harvest,
the density was greater in the MB and RT plots
thon the CT. On the other hond, total weed dry
weights accumulated were the highest in the CT
plots ot oll the saompling times thon those on the
MB, RT ond NT plots. Use of herbicides in the RT
ond NT plots resulted on effective weed control
strategy compored to monuol ond mechonicol
methods in the CT. Fewer weeds ond lower dry
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weed seeds. In the top 5 cm soil depth, the MB
plough treatment hod the least weed seed bonk
followed by the NT, CT ond RT (Fig. 4.4.1).
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Fig. 4.4.1 Weed seed bank in the 0-5 cm soil depth as
influenced by tillage systems

Whereas, o reverse trend was observed for the 5-
15 cm soil depth with the MB plough treatments
having the highest weed seed bank compared to
the other non-inverting tilloge treatments (Fig.4.4.
2). Soil inversion in the MB plough plots may
have buried the seeds to lower depths.
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Fig.4.4.2 Effect of tillage treatments on weed seed bank
in the 5-15 cm soil depth

4.4.3 Nitrogen level effect on spectral
reflectance, vegetation indices, LAI and
yield of maize

To find the effect of nitrogen stress on spectral
reflectonce ond vegetation indices of maize, afield
experiment was conducted during the roiny season
0f2009. Maize crop (cv. Konchon101) wos grown
ot four nitrogen levels noamely, 0, 50, 100 ond
150% ofthe recommended dose of nitrogen.

The spectral reflectonce doto from moize crop
recorded ot mojor growth stoges were used for
calculation of two brood band vegetation indices
viz. normalized difference vegetation index
(NDVI), green-NDVI, ond two narrow-bond
vegetotion indices viz. normalized difference red
edge (NDRE), modified spectral rotio (MSR). To
compore the sensitivity of the vegetation indices to
the chonge in LAI ond biomoss, the indices were
correlated with the corresponding crop LAI and
biomass values. The NDVI showed a good
correlation with the LAI ond biomass ot the initial
stoges but during the full vegetation stoge (when
LAI volue exceeded the volue 2) GNDVI ond
NDRE was found to be a better predictor for LAI
ond biomass thon NDVI. Nitrogen level difference
showed o distinct variotion in the spectrol
reflectonce of maize conopy in the near infro-red
aond visible region (Fig. 4.4.3). Spectral
reflectonce pottern from the maize crop grown
under varying nitrogen levels gave on indication
thot ratio vegetation indices ot 550 ond 785 nm
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wavelength bonds ore sensitive to the nitrogen
stress prediction in maize. The temporal doto of
leof orea index (LAI) ond biomoss of moize
showed significont voriotions among the nitrogen
levels (Fig.4.4.4 & 4.4.5). LAl ot 39-74 days after
sowing wos significontly higher in N,,,,, ond N,
thon that in N, ond N, LAlIreached its moximum
volue ot 74 DAS. Groin yield of maize increased
with increasing nitrogen levels. Moize yield at N,

level was 3039 kgha' while at N ,,, it wos 5827 kg
ha!'.
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Fig.4.4.3 Effect of nitrogen levels on spectral reflectance
from maize canopy at 77 DAS
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4.4.4 Tillage and residue management for

sustainable crop yield and improved
soil health

The performonce of different tilloge systems ond
nitrogen rates on soil quolity oand crop
productivity in Vertisols hoas been assessed
through o long-term tillage experiment being
conducted ot Bhopal since 1999. In the rainy
seoson soybeon os o rainfed crop was grown with
four tilloge treatments nomely, mould boord
plough (MB), conventional tillage (CT), reduced
tilloge (RT) and no tilloge (NT) as main plot ond
three nitrogen levels (50%, 100% and 150%) os
subplots. Results showed that the seed yield of
soybeon were not different significontly among
the tilloge treatments. However, the seed yield of
soybean recorded at 150% oand 100%

4.5. Monitoring Soil Chemical
Parameters

4.5.1 Reassessment and delineation of
secondary- and micro-nutrient
deficient areas in different districts of
Gujarat

The latest status of S and micronutrients in the
soils of different districts of Gujorat on the basis
of onalysis of surfoce soil somples ofter 1990 of
(6932 number for S ond 4277 number for
micronutrients) reveoled thot the percentoge of
deficiency of S, Fe, Mn, Zn ond Cu waos to the
extent of 31.2, 16.3, 8.4, 33.4 ond 0.2
respectively. Accordingly, on increose in the
percentoge of deficiency is observed in all these

Table 4.4.3 Grain yield of soybean as influenced by tillage treatment and nitrogen levels in 2009

Treatment N50% N100% N150% Mean
CT-CT 1426 1389 1537 1451°
MB-RT 1574 1630 1704 1636"
RT-RT 1333 1519 1611 1488"
NT-NT 1352 1556 1667 1525¢
Meon 1366" 1486° 1565°

recommended dose of nitrogen wos significontly
higher thon thot recorded ot 50% recommended
dose of N treatment. The overoge seed yield
omong the various treatments voried between
1333 ond 1704 kg/ha(Toble 4.4.3).

Relationship between specific volume ond
moisture rotio.: The specific volume ond soil
wetness at 0-7.5 ond 7.5-15.0 in CT-CT ond NT-
NT showed a definite relationship. The specific
volume showed negligible chonge with moisture
ratio of 0.16-0.25 ond after these ratios the specific
volume showed noticeable increase with increose
in soil wetness. The specific volume ot 7.5-15.0
cm in both tilloge treatments increased after
moisture rotio of 0.25 where these moisture rotios
were 0.16in NT-NT ond 0.20 in CT-CT.

nutrients in comparison to the observation mode
earlier i.e. before 1990. This could be attributed
to the nutrient exhoustion of the soil due to
intensive cropping with the increosed irrigotion
focilities, technological advoncements, use of
high yielding varieties etc. The deficiencies of
Fe and Mn are found to be doubled recently. The
percentoge of deficiency in different districts
voried from 12.8-53.3 for S, 0.0- 74.3 for Fe, 0.0-
41.5 for Mn, 10.4-80.3 for Zn and 0.0-2.4 for Cu.
However, octual Nutrient Index (NI) volue
indicoted medium stotus for all the nutrients
except for Cu which showed a high stotus ond it
wos 2.06,2.24,2.61, 1.97 and 2.98 respectively,
for different nutrients.

Critical level of Cu in wheat grain

A field experiment wos conducted ot Ludhiona
with a.copper deficient soil (DTPA-Cu 0.18 mg kg’
" soil) for screening of eleven varieties of wheot
(PBW 550,WH 542, PBW 527, PBW 509, PBW
502, PBW 343, PDW 291, PDW 274, PDW 233,
TL 2098 ond TL 1210) with respect to variation in
their response to Cu fertilization. The dotoon groin
ond strow yield wos recorded ond the grain samples
were onolyzed for Cu concentrotion. The dota
obtained on grain yield ond Cu concentration in
grain of different cultivars of wheot was used to
estimate the criticol level of Cu in wheat groin by
plotting it ogainst per cent of moximum yield by
using the method of Cate ond Nelson. A critical
level of 4.5 ug Cu g in wheat groin wos observed
to produce about 90% of the moximum groin yield.
However, this criticol level needs to be verified
further by using a wide range of soils differing in
their Cu content ond physico-chemical properties.

4.5.2 Effect of micronutrients through soil and
seed treatments for enhancing fertilizer
use efficiency in soybean

The experiment wos carried out of Regional
Resoerch Station, Rudrur, Andhro Prodesh with
soybean (variety JS-338) as test crop. The
experimental soil is clay loom with slightly
alkoline pH 8.3 ond normal in soluble solt content.
Significont effect of Zn, B ond Mo was observed on
the pod yield of soybeon by oll the methods of
application except seed treatment with 0.2 %
sodium molybdate. Pod yield varied from 1556 to
2225 kg ha'. Soil application of Zn recorded the
moximum yield (2225 kg ho') with 43 % response
followed by Boron (2012 kg ha') with 29 % and
Mo (1886 kg ho'') with 21 % response. Significont
effect of Zn, B and Mo wos recorded on the stolk
yields of soybeon ot all levels over control except
the seed treatment with B ond Mo. Among the
methods of application, soil application of Zn, B
ond Mo significontly increosed the yields (2032,
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1896 ond 1896 kg ha') over the seed treatments
with Zn, B and Mo (1801, 1655 and 1615 kg ho!"),
respectively. Total Zinc uptoke ronged from 79.88
to 150.54 g ho' with the highest uptoke in
treatments where soil Zinc wos opplied. Boron
uptoke ranged from 61.31 to 136.13 g ha'. Highest
B uptoke wos olso recorded in the soil applied
boron treatment. Seed treatments olong with folior
sprays recorded higher omount of uptoke
compared to seed treatment alone

4.5.3 Transformation and phyto-availability of
zinc and boron in selected bench mark
acid soils amended with lime and farm
yard manure

Status of extractable zinc in selected bench
mark acid soils of India and their relationship
among themselves and with soil properties

On a global scale, DTPA is most widely used soil
extroctont for extraction of plont availoble Zn, Fe,
Mn or Cu in different soil types but other
extroctonts like ethylenediominetetrooceticacid
(EDTA), hydrochloric acid, ammonium
bicarbonate-DTPA (ABDTPA) , Mehlich 1 ond
Mehlich 3 etc. are also still very popular. It must be
noted thot oppropriote soil tests ore not yet
availoble for all types of agricultural soils oround
the world. One hundred surfoce soil (0-15 cm)
somples eoch from Hoarithoropur (Bhuboneswor,
Orissa), Debatoli (Ronchi, Jharkhond), Rojpora
(Palompur, Himochal Prodesh), and Neelesworoam
(Kosargod, Kerala) soil series were collected ond
onolyzed for soil properties like pH , EC, orgonic
carbon content ,exchongeoble potassium(K)
colcium (Co) ond mognesium (Mg), extractaoble
froction of Zn by DTPA Mehlich 1, Mehlich 3, 0.1
M HCI ond ommonium bicarbonate DTPA
(ABDTPA) extroctonts ond totol Zn content.

The values of the estimated soil prosperities as well
as extractoble ond total Zn content in soils ore
presented in Table 4.5.1 & 4.5.3. On on averoge
(considering 400 hundred soil samples together),
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Mehlich 1, Mehlich 3, 0.1 N HCl1 ond ABDTPA
extracted 2.55,2.81,2.78, ond 2.06 times more Zn
thon DTPA extraction. Contribution of soil pH
towards the extractoble ond total Zn is very less.
However, contribution of soil orgonic corbon
towords DTPA extroctoble Zn is higher os
compored to Mehlich 1, Mehlich 3, 0.1 N HCI ond

ABDTPA extractoble Zn. Extrocted Zn by
different extroctonts were well correloted with
each other (Table 4.5.2). This indicated that the
trend of extroction of Zn in acid soils by different
extroctonts used for this investigation wos similor
although the amount of micronutrients extrocted
by these extractonts differed.

Table 4.5.1 Selected soil properties, extractable and total Zn (mg kg") in soils.

Hariharapur series Debatoli series
Soil parameter
Ronge Meon | SD Ronge Meon | SD
pH 3.90-6.45 4.90 0.48 4.11-5.89 4.72 0.35
EC(dS m™) 0.03-0.16 0.05 0.02 0.03-0.19 0.09 0.03
OC (%) 0.12-1.07 0.29 0.15 0.11-0.85 0.37 0.19
Exch. K (mg kg™) 17-172 50.7 30.2 28.5-225 78.0 354
Exch. Ca(mgkg')  19-1088 231 215 22.5-735 148 106
Exch. Mg (mg kg') 11-625 155 112 21.7-280 111 66.0
DTPA-Zn 0.04-1.26 0.52 0.24 0.08-5.40 0.60 0.86
Mehlich 1-Zn 0.28-3.36 1.39 0.54 0.48-14.7 1.91 2.35
Mehlich-3-Zn 0.56-3.04 1.41 0.52 0.8-12.4 2.17 1.88
0.1 M HCI-Zn 0.40-3.76 1.75 0.59 0.28-14.9 1.45 2.28
ABDTPA-Zn 0.23-2.59 1.13 0.48 0.46-12.8 1.75 2.08
Totol-Zn 8.80-67.5 342 11.3 16.0-86.5 34.5 15.2

Table 4.5.2 Corrélation coefficient values (n = 400)

Soil DTPA- |Meh.1-| Meh. 3- | 0.1 N HCI- [ ABDTPA-
parameter| pH | OC | EC | Exc.K [Exch. CiExch.Mg Zn Zn Zn Zn Zn Tot Zn
pH 1

oC 0.12*% 1

EC -0.08  0.13%* 1

Exc. K 0.22%*% -0.12  0.27** 1

Exch. Ca 0.52%% 0.11*  0.13** 0.54** 1

Exch. Mg 0.47%% 0.27%% 0.24*%* 0.38*%* 0.72*%*% 1

DTPA-Zn 0.23%% 0.47%* 0.26%* 0.21*%* 0.39*%* (0.34*%* |

Meh. 1-Zn  023%% (35%% 023%F 020%* 035%% 020%% 082%* |

Meh. 3-Zn 0.19%% 0.18%* 0.29** 0.24**  0.36** 0.21*%*  0.77*%*% 0.85%* 1

0.1 NHCI-Zn 0.24** 0.43%* 0.28%* 0.14** 0.35%% 036** 0.85%% 0.87**% 0.74** 1

ABDTPA-Zn 0.20%*% 0.24** 0.25%* 0.30%*  0.42*%* 0.32*%*  0.76%* (.88** 0.85%*  (.78** 1

Tot Zn 0.28** 0.66** 0.05  0.06 0.33**  0.38**  0.47**  0.42%* 0.3**  (0.43** 0.37** 1

*, ** Significant at 5% and 1% level respectively
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Table 4.5.3 Selected soil properties, extractable and total Zn (mg kg) in soils.

Soil parameter Rajpora series Neeleswaram series
Ronge Meon | SD Ronge Meon | SD
pH 4.48-5.94 5.04 0.27 4.16-6.28 4.89 0.38
EC(dS m™) 0.02-0.19 0.08 0.03 0.01-0.40 0.08 0.06
OC (%) 0.52-2.79 1.24 0.39 0.39-3.46 1.86 0.58
Exch. K (mg kg™) 16.5-225 60.6 46.7 8.5-254 39.1 39.2
Exch. Ca(mgkg') 72.4-1115 293 233 27.35-1124 280 163
Exch. Mg (mg kg') 48-635 175 115 21.7-797 191 153
DTPA -Zn 0.28-9.12 1.72 1.29 0.14-10.8 1.49 1.46
Mehlich 1-Zn 0.48-8.08 2.62 1.58 0.48-11.6 2.58 1.85
Mehlich-3-Zn 0.88-8.08 3.15 1.38 0.16-6.24 1.84 1.19
0.1 M HCI-Zn 0.68-8.36 2.75 1.53 0.80-14.2 3.54 2.70
ABDTPA-Zn 0.59-6.65 2.14 1.38 0.34-7.33 1.69 1.11
Total-Zn 33.8-179 62.0 19.6 13.7-122 66.6 21.3

4.5.4 Understanding the mechanism of
variation in status of a few nutritionally
important micronutrients in some
important food crops and the
mechanism of micronutrient enrichment
in plant parts

A NAIP subproject entitled “Understonding the
mechonism of voriotion in status of o few
nutritionally importont micronutrients in some
importont food crops ond the mechonism of
micronutrient enrichment in plont ports” initioted
in o consortium mode with IISS, Bhopal os the
lead centre ond PAU Ludhiono, GBPUAT
Pontnogor, ANGRAU Hyderobod, AAU Anond,
RAU Pusa, Bihar Veterinary College, Patna ond
Lucknow University, Lucknow as the
cooperating centres. As per the technicol
programme, screening of pigeon pea ond wheot
varieties with respect zinc efficiency hos been
carried out ot IISS, Bhopoal.
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Twenty varieties of pigeon peanoamely C11, ICPL
87119, AKT 8811, PKV Trombay, Hisor Monok,
Hisar Poros, Hisor H02-60, Pusa 9, BDN 2, JKM
7, Virsa Arhor-1, SKNP 05-05, GAUT 93-17, DT-
23, AAUT 2007-04, GT- 101, T 15-15, BSMR
853, GT 1 ond AAUT 2007-10 were grown in
zinc deficient soil with control (no zinc), soil
application of Zn (@ 20 kg Zn ha') and soil
opplication + foliar spray treotments (Fig. 4.5.1).
The varieties of pigeon pea differed from one
onother with respect to groin os well os stover
yield. On an averoge, highest yield of 2891 kg ha’
grain wos recorded in ICPL 87119 whereas it wos
lowest in PKV Trombay ocross the treatments.
Almost all the varieties responded positively,
with respect to groin yield to soil as well as soil +
folior application of Zn. Zinc use efficiency, on
grain yield bosis of pigeon pea varieties ronged
from 67t0 97.

Similorly, twenty varieties of wheat noamely C-
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Fig. 4.5.1 Pigeon pea varieties in the field

306, DL-803-3, GW-322, GW-366, HD-2864,
HD-2932,JW-17,JW-3211, LOK-1, SUJATA HI-
627, HW-2004, HW-147, AKW-1071, AKW-
381, AKW-4627, HI-1479, HI-1418, HI-8627,
HD-4672 & HI-1500 were grown in zinc deficient
soil with control (no zinc), soil application of Zn
(@ 20 kg Zn hd') ond soil application + foliar
sproy treatments. The vorieties of wheot differed
from one onother with respect to groin as well os
stover yield. On on averoge, highest yield of 4145
kg ho' wos recorded in HI-8627 whereos it was
lowest in HI-1500 ocross the treatments (Fig.
4.5.2) Almost oll the varieties responded posi-
tively, with respect to grain yield to soil as well os
soil + foliar opplication of Zn. Zinc use efficiency,
on groin yield bosis of wheat varieties ronged from
80t097.

Fig. 4.5.2 Wheat varieties in the field

4.5.6 Assessment of Quality and Resilience of
Soils in Diverse Agro-ecosystems

Under the torgeted AESR 10.1, two districts
nomely Sehore and Vidisha were selected. From
Sehore district georeferenced soil samples were
collected from 140 sites where as from Vidisha
district total 180 samples were collected. Analysis
of soils were carried out for physicol parometers
(Bulk density, aggregate size, moisture retention
capacities ot 0.3 bor ond 15 bar, bulk density, soil
texture), chemical porometers (pH, EC, totol
orgonic C, fractions of soil orgonic C, C:N ratio,
total N, availoble N, total P, avoiloble P, total K,
non-exchongeoble K, available K, available S,
availoble Fe, Mn, Zn, Cu, B) ond biological
porameters (Microbiol biomass C, dehydrogenose
activity, olkaline phosphatose). Wheat ond
chickpeayields during rabi 2008 -09 and soybeon
yield during Kharif 2009 were recorded and C
content of the collected plont somples were
meosured. Also, CO, evolution from field soil wos
measured by tropping method in olternate months
from 3 wvilloges of each district. Principal
component onolysis (PCA) for minimum dota set
for identification of moster indicators of soil
quality wos carried out for AESR 10.1. For
Vidisha district, the minimum dotoset obtained
from PCA were TOC, OxC/OP, availoble K,
MWD, total Cu ond bulk density whereas for
Sehore district OxC, TOC/OP, pH, MWD, total
Cu ond olkaline phosphatose were identified os
component of minimum dotoset. When the
minimum dotoset were correloted with the goal
varioble (% relative yield), OxC, OxC/OP come
out as master indicator of soil quality in Vidisha
district ond this moster indicators exploined
43.7% of the yield in Vidisha district. The meon
SQI value of Vidisha district wos 2.19 and it
varied from 1- 4. In cose of Sehore district, TOC,
TOC/OP, Total Cu, Non ex K, silt appeared to be
moster indicotors ond they explained 52.3% of the
yield. In Sehore district the mean value of SQI wos
2.57 ond itronged between 1.31-3.92.
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Table 4.5.4 Optimum & threshold levels of different fractions of Soil Organic Carbon (Sehore)

RY vs N =120 Optimum (g kg") | Threshold (g kg")
VL Y =15.852X+23.887 R*=0.491 3.54 1.64
OxC Y =6.548X+16.349  R*=0.454 9.72 5.14
TOC Y =5.6163X+14.026  R*=0.446 11.74 6.40
L Y =24.653X+26.622  R’=0.445 2.16 0.94
APC Y = 10.446X+20.866  R*=0.375 5.66 2.79
LL Y =9.3591X+30.272 R*=0.312 5.31 2.11

LL = Less Labile, OxC = Oxidizoble Carbon, TOC = Total Orgonic Carbon, VL = Very Lobile, APC = Active Pool of Corbon (L+VL), L = Labile

Table4.5.5 Optimum & threshold levels of different fractions of Soil Organic Carbon (Vidisha)

RY vs N =156 Optimum (g kg") | Threshold (g kg")
LL Y =10.742X+32.519 R’=0.531 6.28 1.63
OxC Y =5.0811X+33.571 R*=0.487 13.07 3.233
TOC Y = 4.0801X+33.886 R*=0.458 16.20 3.94
VL Y = 13.308X+37.582 R*=0.420 4.69 0.933
APC Y =7.826X+38.478 R*=0.410 7.861 1.47
L Y = 17.403X+41.085 R’=0.381 3.385 0.51

LL = Less Labile, OxC = Oxidizable Carbon, TOC = Total Organic Carbon, VL = Very Labile, APC = Active Pool of Carbon (L+VL), L = Labile

Table 4.5.6 Biomass input (kgha™), Carbon content (%) and Biomass C input (kg ha™) to soil
through crops in Sehore and Vidisha districts of AESR 10.1

Biomass C input

Crops Items Biomass input (kg ha') | Carbon content (%) @ kg")
Vidisha | Sehore Vidisha | Sehore Vidisha | Sehore
Wheat Root 2310 2652 33.6 34.8 776 923
Stubble 251 283 39.2 38.1 99 108
Soybeon  Root 738 483 37.3 39.2 275 189
Stubble 2369 1600 35.6 40.4 844 646
Grom Root - 450 - 32.8 - 148
Stubble - 1764 - 35.7 - 630
Rice Root - 1738 - 34.6 - 601
Stubble - 136 - 42.4 - 58
Fym - 2262 2772 21.07 18.92 476 525
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Fig. 4.5.3 Month wise mean loss of Carbon from soil in two districts of AESR 10.1

Table 4.5.7 Annual Loss of C from Cultivated Soils (AESR 10.1) due to Soil Respiration

District | Cropping SOC Status gkg' Mean Loss
mg m” day’ | Kg Cha'yr"
Sehore Soyabean-wheat 5.92 66.12 £ 18-91 241.3 £69.02
Soyabean-chickpea 5.75 58.01 £ 10.56 211.7 £ 38.54
Pristine 8.98 71.24 £ 14.35 260.0 £52.37
Vidisha  Soyabean-wheat 4.33 60.94 + 13.53 222.43 £49.38
Pristine 7.78 65.38 £21.20 238.63 £77.38

Table 4.5.8 Balance Sheet of Carbon in AESR 10.1

4.6 Improving Soil Biological
Condition

4.6.1 Soil Organic Dynamics vis-a-vis
Anticipatory Climatic Changes for Crop
Adaptation Strategies

The soil organic matter and its temperature
sensitivity have recently received considerable
attention especially in its mineralization parame-
ters. The relationships among C-mineralization,
biological activities and C pools under different
moisture regimes of selected treatments such as
control (no fertilizer), 100% of the recommended
application of NPK, 50 % NPK+FYM @ 5 Mg ha
', 50 % NPK+ crop residue (CR) and 100 % FYM
were used after 5 cycles of soybean-wheat in
rotation. Interactive effect of three temperature
situation (25, 35 and 45°C), three hydrological
regimes such as 60% moisture holding capacity
(MHC), 100 % MHC and submerged condition,
and microbiological activities on soil carbon
decomposition was investigated and CO, efflux
and Q,, are expressed by a simple linear model
(Table 4.6.1). The increase in CO, evolution was
noted with increase in temperature and attained

Table4.6.1.
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maximum at 40 days of decomposition at 45°C,
whereas C-mineralization rate constant (k)
increased with increase in temperature from 25 to
45°C from all treatments (Table 4.6. 1). Q,, (e10*
K) increased with increased in moisture holding
capacity from 60 % MHC to 100 %MHC and
decreased under submerged condition except
unfertilized control. It was also observed that
Q10 was relatively less in submerged condition
than 60 and 100 % MHC. Among the treatments,
Q10 was the highest in 100% FYM followed by
NPK+CR treatment. It was also observed that
bacterial respiration was greater in 60% MHC
than in submerged condition in all the treatments
(Fig.4.6.1). However, under submerged condition
the reverse trend was observed (Fig.4.6.2). The
water soluble-C and acid hydrolysable - C also
followed a similar trend to that of CO,-C evolu-
tion. Thus study indicated that emission of
gaseous-C was significantly increased due to
exhaustion of the labile pools of carbon which
acted as bio-energy under 60% MHC as compared
to submerged condition, whereas integrated
nutrient management practice of 100%
NPK+FYM minimized it.

Effect of moisture and temperature on C- mineralization rate constant (mg CO,

100g"'d") and Q,, under different treatments

District Cropping System C input C Loss
Kg Cha’yr" Kg Cha'yr’
Vidisha Soyabean-Wheat 2470 222.5+49.4
Soyabean -Wheat 2391 241.4£69.0
Sehore Soyabean — Chickpea 2138 211.7 £38.5
Rice - Wheat 2215 -

For computing the threshold and optimum levels,
different pools of soil organic carbon were correlated
with goal variable (% relative yield) and the results are
presented in Table 4.5.4 & 4.5.5. The threshold level
indicates the level at which 50% of the maximum yield
was obtained where as the optimum level indicates the
level at which 80% of the maximum yield was
obtained.

For computing the Carbon balance sheet, the annual
input of biomass carbon (Table 4.5.6) and annual loss
of carbon through soil respiration (Fig. 4.5.3) were
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worked out. The mean annual loss of carbon from
cultivated soils (AESR 10.1) under different
cropping systems is presented in Table 4.5.7. The
balance sheet of carbon is given in Table 4.5.8.

In Vidisha, Mean yield of Wheat (n = 156); 2624 kg
ha' and for Soyabean (n = 156); 1515 kg ha", In
Sehore, Mean yield of Wheat (n=118); 3127 kgha™,
for Soyabean (n = 124); 940 kgha', Gram (n = 22);
885andRice (n=16);2510.

Root/Shoot ratio for wheat: 0.302, rice: 0.27,
Soyabean: 0.19 and Gram: 0.169

Treatments Moisture levels Temperature Q10
(% MHC) 25°C | 35°C | 45°C

Control 60 2.3 34 2.6 1.10
100 2.9 3.7 2.9 1.01
Submerged 2.5 4.1 4.0 1.28

100%NPK 60 2.0 2.0 3.2 1.26
100 2.2 2.2 4.1 1.36
Submerged 2.2 2.2 3.8 1.32

50% NPK+FYM 60 1.8 1.8 3.5 1.36
100 2.1 2.0 4.9 1.55
Submerged 1.9 1.9 3.8 1.40

50 % NPK+ CR 60 1.8 1.8 4.1 1.50
100 2.1 2.0 4.6 1.52
Submerged 2.4 2.4 3.8 1.25

FYM 60 1.7 1.7 3.9 1.50
100 2.0 2.0 4.5 1.51
Submerged 2.1 2.1 4.6 1.51
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Fig. 4.6.1 Effect of different treatments on basal,
bacterial and fungal respiration at 60 %
MHC of soil

4.6.2. Nutritional quality assessment under
LTFE Experiment

Soybean samples collected from LTFE Jabalpur
and Ranchi centres were analysed for physical,
chemical and biochemical parameters. It was
observed from the study that the 100-seed weight
of soybean varied significantly in different
treatments over control. Highest 100-seed weight
was recorded with the application of 100% NPK +

SIR (mg/100g/4h)
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Table 4.6.3 Nutritional quality of soybean seed (LTFE, Ranchi Centre)

Fig. 4.6.2 Effect of different treatments on basal,
bacterial and fungal respiration under
submerged soil

FYM compared to other treatments and was the
lowest in control. Moisture, carbohydrates and
oil percentage in soybean seeds did not vary
significantly due to different nutrient treatments
but the higher values of above mentioned
parameters were recorded in all the nutrient
treatments compared to control (Table 4.6.2).
Similar results were also recorded in Ranchi
LTFE centre (Table 4.6.3).

Table 4.6.2 Nutritional quality of soybean seed (LTFE Jabalpur Centre)

Treatments 100-seed | Moisture | Protein | Carbohydrates Oil

wt. (%) (%) (%) (%)

Control 8.70 9.1 34.83 22.0 18.8
100% N 9.74 8.9 37.34 20.7 19.5
100% NP 10.64 8.9 36.97 21.8 20.3
100% NPK 9.97 9.4 38.37 21.5 20.6
150% NPK 11.21 9.3 39.00 21.1 20.4
100% NPK+ FYM 12.00 9.3 39.16 20.6 20.7

@15 tha'yr’

100% NPK-S 10.85 9.3 38.14 21.5 19.3
CD(P=0.05) 0.21 NS 1.17 NS NS
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Treatments 100- | Moisture | Protein | Carbohydrates Oil
seed (%) (%) (%) (%)
wt.

Control 8.50 9.1 36.4 21.3 18.3

100% N 9.64 9.2 39.0 19.8 19.4

100% NP 10.56 9.1 39.3 20.7 19.7

100% NPK 10.68 9.3 39.8 20.6 19.6

150% NPK 11.30 94 40.1 20.2 19.2

100% NPK+ FYM 11.60 94 40.4 20.1 19.0

@15 tha'yr'
100% N PK+ S 11.20 94 40.2 19.9 19.1
CD 0.19 NS 1.48 NS NS

Different essential amino-acids content in
soybean seed did not vary significantly due to
different nutrient treatments. But the higher
values of S-containing amino-acids (methionine

and cysteine) and tryptophan contents in soybean
were recorded due to different nutrient treatments
compared to control in both the LTFE centers
soybean samples (Table 4.6.4 & Table 4.6.5).

Table 4.6.4. Nutritional quality of soybean seed (LTFE, Jabalpur Centre)

Methionine Cysteine Tryptophan
T
reatments (2/16 N) (¢/16 N) (2/16 N)
Control 1.56 1.58 1.68
100% N 1.68 1.66 1.76
100% NP 1.74 1.70 1.79
100% NPK 1.81 1.74 1.78
150% NPK 1.82 1.76 1.82
100% NPK+ FYM 1.90 1.80 1.84
@15 tha'yr'
100% NPK-S 1.78 1.74 1.82
CD (P=0.05) NS NS NS

Table 4.6.5. Nutritional quality of soybean seed (LTFE, Ranchi Centre)

Methionine Cysteine Tryptophan
[reatments (g/16 N) (/16 N) (g/16 N)
Unmanure (control) 1.64 1.57 1.71
100% N 1.72 1.64 1.89
100% NP 1.74 1.62 1.80
100% NPK 1.80 1.66 1.82
150% NPK 1.81 1.67 1.85
100% NPK+FYM @15 t ha' yr' 1.85 1.70 1.83
100% NPK + S 1.84 1.69 1.79
CD (P=0.05) NS NS NS
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On the basis of the results obtained in the study;, it
can be concluded that balanced application of
nutrients not only resulted in improvement in

protein and amino-acids content but also
improved the 100-seed weight of soybean.

4.6.3. Methane (CH,) production and
oxidation in tropical soils under long
term fertilizing system

Laboratory incubation studies were conducted to
investigate the greenhouse gas, methane (CH,)
metabolism in soils (Pantnagar and Ranchi) under
long term fertilizing system. The microbial
mediated processes were differentially influenced
by the soil factors as well the fertilizer type. Both
the soils exhibited similar effect on CH,
production potential while varied in the CH,
oxidizing activity and was found that the rate of
CH, oxidation was higher in Pantnagar than the
Ranchi soil. Fertilizer sources like N alone was
stimulatory and while applied along with P and K
were inhibitory to CH, production. CH, oxidation
activity in Pantnagar soil was stimulated by P and
K application than that of only N fertilizer
application. Results revealed the differential
effect of N, P, K fertilizers on methane production
and oxidation in tropical soils under long term
application process.

477 Microbial Diversity and
Biofertilizers

4.7.1 Improving yields and nutrient uptake
of selected crops through microbial

inoculants in Vertisols of Central India
(AMAAS).

The project is aimed mainly at utilizing the
culturable bacterial isolates of vertisols of Central
India in soybean, chickpea and wheat rhizosphere,
possessing improved nutrient transforming ability
and with competitive antagonist ability, to
promote plant growth, survive at high
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temperatures and low soil moisture and use them
for preparing consortia of beneficial organisms
which can promote greater grain yields under
farmers field situations. The main findings during
2009-10 are summarized below.

Database of PGPR and rhizobia:

Ofthe 510 bacterial isolates, initially made from
the rhizosphere of soybean, chickpea, wheat in
vertisols of Madhya Pradesh and from
vermicompost and vermicast samples and
screened for PGPR attributes in vitro and in vivo
on soybean, wheat and chickpea, 81 isolates
exhibited PGP activity (16%) (These included 10
oligotrophic isolates). Out of these 81, a further
sub-set of 32 isolates were short-listed based on
bestin vitro and invivo PGPR attributes (22 plus
10 oligotrophs) and a data base of their
physiological and biochemical attributes has been
prepared. The morphological attributes are on
colony characters, EPS production, growth rate,
gram reaction and sporulation. Physiological
attributes are on diazotropy, P Solubilisation,
IAA, siderophore production, HCN production,
ACC-Deaminase, antifungal activity against
Fusarium oxysporium.f.sp.ciceri and Sclerotium
rolfsii. Based on morphological, physiological
and biochemical attributes, and analysis of some
of them by 16sr DNA analysis, 20 strains were
identified and belonged to Bacillus megaterium,
B. subtilis, B. cereus, B. coagulans,
Microbacterium sp. A data base of 40 soybean and
18 chickpea rhizobia consisting of the location of
the isolates, morphological, physiological and
biochemical attributes, nodulation parameters etc
has been prepared.

Oligotrophy of rhizobacteria:

Initially 6 out of the 403 bacterial isolates (on 8
different media) studied were found to be obligate
oligotrophs (1.5 %) and 9 obligate copiotrophs
(2.2%). 96% isolates were facultative in their

mode of nutrition. Upon storage (one year) at 4°C,
the obligate copio- and oligotrophs became
facultative and grew on nutrient rich media
(nutrient agar) as well as diluted media (1/100 and
1/1000) and on ultra-pure agar. To ascertain their
degree of oligotrophy, 10 isolates which grew on
ultra-pure agar (7 original obligate copiotrophs
and 3 original obligate oligotrophs) were
inoculated in double distilled water (DDW- EC
5.2uS cm™) and incubated for six months. To check
any possible nutrient transfer from the original
nutrient agar grown inoculum, 0.1 ml of one month
old cultures in DDW were re-inoculated in fresh
DDW and grown for one month. Such successive
re-transfers into DDW were repeated at the end of
2" and 3" month also. The isolates could be
maintained in viable state upto 6 months (10™-10°
cellsml™). The study is in progress.

Field screening of PGPR

Liquid inoculants preparations of 45 PGPR out of
the above short-list of 50 isolates (which included
5 oligotrophs out of the 10) were prepared and
inoculated on soybean seeds. The liquid PGPR
inoculant had 5 x 10" cellsml”. The no. of PGPR
and Rhizobium cells inoculated on the seed ranged
from 1.6-2.7 x 10’ cells seed”. Inoculated seeds
were sown in 2 x 2 m plots in vertisol field plots at
JNKVV, Jabalpur in augmented design and
compared with local check and uninoculated
treatment in kharif 2009. Observations on
germination, nodulation, shoot growth and grain
yield were recorded. Eleven (11) highly effective
PGPR (category 1) improved nodule numbers and
mass (by 225 and 285%) and increased the grain
yields by 54.8%. Four (4) effective strains
(category 2) improved nodule numbers and mass
by 156 and 214% and grain yields by 30.9%.

Field screening of PGPB isolates

19 PGPR isolates that also exhibited significant in
vitro antagonistic activity towards Fusarium
oxysporum f.sp.ciceri were selected and applied
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as seed inoculants on chickpea in vertisol field
plots at College of Agriculture, RMSUAT, Sehore
in ‘sick plots' where inoculum of chickpea wilt
was built up over the years. Observations on
germination, survival and plant growth were
recorded along with grain yield. Out of these, 3
strains were found to be promising.

Diversity of soybean rhizobia
Intrinsic antibiotic resistance

The intrinsic antibiotic resistance (IAR) pattern of
35 nod' rhizobial isolates of soybean isolated from
20 districts of various geographical region of M.P.
towards 19 antibiotics was evaluated. Intrinsic
antibiotic resistance was sufficiently
discriminatory for ascertaining  diversity of
soybean rhizobia. Dendrogram of the IAR
pattern showed a lot of diversity and soybean
rhizobia clustered into 5 distinct groups at 67%
level of similarity. All the isolates showed a
similarity of 56%. The standard strains of B.
Jjaponicum USDA 110 (R27) and B. elkanii USDA
31 (R29) and 22 soybean isolates formed a major
cluster (Group 3) which account for 63 % of the
total isolates (22 out of 35).

Carbon utilization

The utilization of 35 carbon sources by 36 nod"
rhizobial isolates of soybean isolated was evalu-
ated. The carbon sources were, adonitol, L-
arabinose, D-arabinose, cellobiose, citrate,
dextrose, dulcitol, esculin, fructose, galactose,
glycerol, glucosamine, inulin, inositol, lactose,
maltose, mannose, melibiose, melezitose,
mannitol, o methyl D-glucoside. a methyl-D-
mannoside, malonate, ONPG, raffinose, ribose,
rhamnose, sucrose, sodium gluconate, Trehalose,
salicin, sorbitol, sorbose, xylitol and xylose. The
catabolic diversity showed up 21 clusters at 67%
similarity and 6 clusters at 25% (Fig 4.7.1).
Cluster 6 contained majority (23 out of 35) of the
strains which showed only 25% similarity with the
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rest. With both intrinsic antibiotic resistance and

carbon utilization, 90 % of the rhizobial strains (20
no.) clustered together, thus showing that IAR

and carbon sources utilization criteria are robust
criteria for selection of rhizobial strains for
competitiveness.
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Fig 4.7.1 Dendrogram representing the clustering of soybean rhizobia based on catabolic diversity (carbon source

utilization)
MPN of soybean rhizobia in Indian Soils

The most probable number of soybean rhizobia in
non-rhizosphere soil was shown from earlier
studies to be less than 100 cells g™ at peak summer
as well as at the time of sowing of soybean (onset
of monsoon) and built up to 500 cells g" at later
stages. The only exception was a rhizosphere
sample from Vidisha from a very vigorously
podding and robust plant that contained more than
3000 cellsg”. In rabi season (cool season) even in
non-rhizosphere soybean population was 3500-
4000 cellsg” in February. Thus the upper limit can
be taken as 4000 and lower limit as 100 cellsg” as
a generalization. This indicated that soybean
rhizobia are highly temperature sensitive  and
there was a mortality of 98% in summer in surface
soil (0-15 cm) due to prevailing high temperature.
This confirmed our earlier hypothesis that
soybean crop requires inoculation with specific
rhizobia every year.
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Soybean rhizobial populations in other growing
regions were also in the above range with the
exception of Palampur which was slightly higher
due to cool climate. The highest population was
recorded in Pantnagar where the crop is regularly
inoculated with Rhizobium each year.

Field screening of short-listed rhizobial strains
in vertisol field

Liquid inoculants preparations of 40 rhizobial
strains were prepared and inoculated on soybean
seeds. The liquid RhAizobium inoculant had 4.5 x
10° cells ml". The no. of Rhizobium cells
inoculated on the seed ranged from 1.6-2.5 x 10’
cellsseed”. The inoculated seeds were sown in 2 x
2 m plots in vertisol field plots at JNKVYV,
Jabalpur in augmented design and compared with
local check and uninoculated treatment in kharif
2009. Observations on germination, nodulation,
shoot growth and grain yields were recorded. Six
(6) highly effective rhizobia (category 1)

improved nodule numbers and mass (by 217 and
230 %, respectively) and increased the grain
yields by 54.8%. Nine (9) effective strains
(category 2) improved nodule numbers and mass
by 144 and 170%, respectively and grain yields by
28.6%.

Field screening of PGPR and Rhizobium in
vertisol farmers' fields

Soybean rhizobial strain (Bradyrhizobium
japonicum- ISR-33) and PGPR strain (Bacillus
megaterium-ISP-3) were field tested in 100
demonstrations conducted by IISS, Bhopal.
Detailed observations in five farmer fields in
Raisen District showed that soybean seed yield
increased with INM option using these strains by
18% over balanced fertilization and 54% over
farmer's practice (Fig4.7.2).

Impact of Research

Bradyrhizobium japonicum ISR-33 and PGPR-
Bacillus megaterium 1SP-3 were supplied for
mass production to JNKVV Biofertilzer
production centre, Jabalpur. During 2009, 2.13
lakh inoculant packets were prepared with these
strains and supplied all over Madhya Pradesh.
With a minimum increase of 1 q ha" in soybean
seed yield due to use of these inoculants, it was
estimated that additional increased farm output to
the value of 6.3 crores was realized due to the use
ofthese inoculants in M.P.

Fig. 4.7.2 Effect of PGPR and Rhizobium inoculation

on farmer field in Raisen, Madhya Pradesh.
FP=Farmers' practice, BF= Balanced Fertilization,
INM= Integrated Nutrient Management.
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4.7.2 AINP on Soil Biodiversity
Biofertilizers

Diversity of rhizobia

Rhizobial isolates from farmers fields in rice
fallow blackgram of East and West Godavari
Districts of Andhra Pradesh were at par or better
than RBG 314 at ARS, Amaravathi. Three
isolates BLG 93, BLG 95 and BLG 97 used as
mixed culture along with PSB, gave maximum
number of nodules per plant (98/plant) in field.
The individual isolates gave 22-28% yield
increase whereas the mixed cultures gave 36%
grain yield increase over control. In famers'
fields in Anantapur and Tandur, Andhra Pradesh,
most probable number of rhizobia in the soils for
cowpea and pigeonpea were < 100 cells g" at 3
and 2 sites respectively, 100-1000 at 3 and 5 sites
and > 1000 at 3 sites each. In groundnut grown in
Suarashtra and Kutch, out of 127 isolates of root
nodule inhabiting bacteria isolated in YEMA
medium, 73 had both nif'and nod genes and work
on nodulation, nitrogen fixation, PGPR
characteristics and competitiveness traits 1is
under progress. (ANGRAU, Amaravathi;
CRIDA, Hyderabad; NRCG, Junagarh)

Abiotic Stress Tolerance

Seven Azotobacter sp.. six Azospirillum sp. and
three P Solubilising isolates capable of growth at
45°C were isolated. Three Azotobacter isolates
(AZT-3, AZT-4 and AZT-13) and two
Azospirillum isolates ASP-5 and ASP-6 could
grow at a matric stress of -12 bars on respective
media amended with osmolytes. They could also
solubilize zinc. All the isolates were found
positive for more than one plant growth
promoting attributes. The PSB isolates and one
Azospirllum isolate also showed antagonism to
M. phaseolina and F. ricinii. (CRIDA,
Hyderabad)
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Establishment of Cyanobacteria in Rice Soils

Various combinations of four cyanobacterial
strains (BF1, Anabaena torulosa; BF2, Nostoc
carneum, BF3 Nostoc piscinale; BF4, Anabaena
doliolum effective in enhancing plant growth,
yield, soil fertility and soil enzyme activity were
identified in rice. Under net house conditions in
an alluvial soil substituting for 50% N was
observed (IARI, New Delhi).

Mixed Biofertilizers
Bioinoculants for aerobic Rice

Combined inoculation of AM fungi with Azophos
was better than control. Rice grain yield was 7.5 %
higher in AM Fungi (colonized root bits + sand
based AM inoculum) + Azophos + NP (75%) K
(100%). Maximum infection of AM fungi and
glomalin content of 0.75 mg were observed at
flowering stage. AM inoculation had significant
impact on phosphates activity. Application of
rhizobacterial inoculants increased the soil urease
and dehydrogenase activity of aerobic rice which
was maximum at flowering stage. (TNAU,
Coimbatore)

PSB inoculation of Rice

Five indigenous PSB isolates gave higher rice
grain yield (~24%) over recommended dose under
field conditions when inoculated in the presence
of 10 kg P,O; as rock phosphate and 50% P.
Similarly the MB-C and the key soil enzymes
displayed greater activities under the treatments.
(AAU, Jorhat).

Organics for Rice Production

In an evaluation of different organic nutrient
inputs viz., Azolla caroliniana, Sesbania rostrata,
enriched compost, Azolla compost, Azorhizobium
and biofertilizers in combination with 50%
recommended NP on organic rice production,
Azolla dual culturing gave the highest grain yields
which were 20% higher over RDF. Biological
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parameters viz- phosphomonoesterase and
fluorescein diacetate assay revealed similar trend
in response to addition of organic inputs. (AAU,
Jorhat)

INM Package for Rice Based Cropping
System

Application of Biofertilizer enriched compost
(primed with biofertilizer agents & rock
phosphate) at 2 t ha' along with 25 %
recommended doses of N and P (full dose of K)
increase the rice yield by 23% & 10 % in rice-
toria and ricewheat system respectively over
recommended dose of mineral fertilizers.
Incorporation of either enriched compost or
biofertilizer agents (Azospirillum & PSB) with
consequent reduction of mineral fertilizers
exhibited greater MB-C, dehydrogenase,
phosphomonoesterase and fluorescein diacetate
activities. (AAU, Jorhat).

Sorghum

Application of 100% RDF alongwith co-
inoculation of Azospirillum and PSB on sorghum
gave highest grain yield (2555 kg ha™). Fodder
yield of sorghum improved materially in 100%
RDF alongwith dual inoculation. Interaction
effect was also reflected on N uptake by sorghum
crop and improvement in soil microbial
population (MAU, Parbhani)

Sweet Sorghum

Significant increase in grain yield and green stalk
yield was observed with 75% RDF and dual
inoculation of Gluconacetobacter and
Azospirillum. However stem juice (used for
bioethanol production) increased with 100%
RDF along with inoculation. Significant increase
in juice extraction percentage, ‘brix, reducing and
non-reducing sugar content of juice was
observed with inoculation of Gluconacetobacter.
(MAU, Parbhani)

Soybean

Application of 100% RDF alongwith co-
inoculation of Bradyrhizobium and PSB on
soybean gave highest grain yield (2135 kg ha™),
which was significantly higher over
uninoculated. Availability of nitrate nitrogen and
P in soil was also increased with dual inoculation
along with RDF significantly. There was
significant improvement in population of
bacteria, actinomycets and fungi in soil by 75%
RDF with dual inoculation of biofertilizers.
(MAU, Parbhani).

Groundnut

Various consortia comprising of compatible
strains of PGPR (Pseudomonas sp. C185;
Pseudomonas sp. ACC3), PSM (Pseudomonas
sp. ACC10 and Bacillus megaterium) and
rhizobia (TAL1000 and NRCG22) were
evaluated on groundnut during kharif 2009.
Application of consortium of thizobia (TAL 1000
and NRCG22) gave maximum pod yield of 1750
kg as compared to uninoculated control pod yield
of 1450 kg ha" with cultivar Girnar 2. There was
also improvement in shelling out-turn, nodule
number and nodule dry weight, haulm yield,
nitrogen content in kernel and plants when
inoculated with consortium of rhizobia and
rhizobia with PSM (Pseudomonas sp. ACC10 and
Bacillus megaterium) (NRCG, Junagarh).

Biofertilizer Technology
Liquid Inoculant Technology

Different media compositions were formulated to
support the growth of three biofertilizer
organisms namely Azospirillum, PSB and
Pseudomonas together in a single medium. The
medium, GM3 supported maximum number of
cell population of all the three organisms.
Further, the studies on shelflife study and suitable
packing system is under progress (ANGRAU,
Amaravathi).
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Field evaluation of Liquid inoculants for
maize and pigeonpea

Liquid inoculants performed better than solid
carrier based inoculants (+15%) atall fertilizer
doses of 50%, 75% and 100% RDF on maize in
vertisols. Liquid inoculants of Azospirillum +
PSB along with 75% RDF gave significantly
higher grain yields than 100% RDF alone. In
pigeonpea liquid inoculants of Rhizobium + PSB
with 50% RDF gave maximum number of
nodules (78 plant') at flowering stage whereas
with solid carrier it was 51 plant’. Visual
differences were observed with liquid inoculants
over solid inoculants on pigeon pea (ANGRAU,
Amaravathi).

Field evaluation of Liquid inoculants for
soybean

Field trials with liquid formulations of 40
Rhizobium and 45 PGPR strains were conducted
on soybean in vertisol field to short-list
promising strains. 15 rhizobia and 15 PGPR
strains gave 52% av. increase of in grain yield
(IISS, Bhopal; INKVYV, Jabalpur).

Delivery systems for inoculants for groundnut

Different delivery systems of application of the
consortium of beneficial bacteria (PGPR:
Pseudomonas sp. C185; Pseudomonas sp.
ACC3; PSM: Pseudomonas sp. C185 + B.
megaterium; and groundnut rhizobia: TAL 1000
and NRCG 22) were tested in field. The delivery
systems included application of the above
consortia with irrigation water, as seed treatment
and through carriers like soil, talcum powder,
kaoline, charcoal, and FYM. Application of
bacterial consortium in furrows through charcoal
and FYM as carrier and through irrigation water
resulted in significant enhancement of pod yield
as compared to un-inoculated control. Whereas
maximum pod yield of 1740 kg ha” was obtained
with charcoal carrier, it was 1680 kg when
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applied through FYM as compared to
uninoculated control (1470 kg ha™) with cultivar

Girnar 2 during kharif, 2009 (NRCG,
Groundnut).

Biofertilizer enriched Compost

Ninety days old rice straw compost enriched
with Azospirillum and PSB (@1% broth each
containing 10°-10” cfu ml" ) and amended with
1% Rock Phosphate (as P) and cured for 1 month
showed  Azospirillum & PSB population
increases by 21 and 24 %.. C: N ratio stabilized at
8:1. (AAU, Jorhat).

DIVERSIFICATION OF BIOFERTILIZERS
Bacillus biofertilizer for sweet cherry

A highly efficient P-solubilizing Bacillus sp. VS9
capable of solublizing phosphorus, producing
IAA and siderophores and inhibiting Pythium
aphanidermatum,  Rhizoctonia solani and
Fusariun oxysporum under in vitro conditions
was identified for temperate hill soils. The
biofertilizer could increase shoot and root
biomass, and nutrient uptake significantly
(YSPUHT, Solan).

Biofertilizers for tropical vegetables

Bioinoculation of sweet potato in acid soil saved
25 % NPK besides increasing the yield by 8% and
improving the recovery of NPK. Similar results
were obtained for broccoli and spine gourd. Total
sugar content increased upon organic manuring
and biofertilization in sweet potato.

4.8 Amelioration of Contaminated
Soils

4.8.1 Assessment of heavy metal pollution in
groundwater as well as surface water
in Patancheru Industrial area, Medak
District, Andhra Pradesh, India : A
case study (a Survey report)

Patancheru industrial development area, covering
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about 120 km’ on Hyderabad Mumbai National
highway (NH9) in Medak district, Andhra
Pradesh, India, is identified as one of the most
polluted area by Central Pollution Control Board,
New Delhi, and referred to as an area of
ecological disaster. The study area forms part of
Paddavagu stream, which comes under the
catchment of Nakkavagu stream, a tributary of
the Manjira River, which is one of the main
sources of drinking water to Hyderabad city.
About 300 pharmaceutical, heavy engineering,
paints, chemical and paper factories established
over the last two decades in this area. They
generate approximately 8 million liters of effluent
water per day, most of which is directly
discharged to the natural hydrological system,
thereby causing imbalance to the environment
(NEERI 1989). There has been no proper waste
disposal facilities built in these areas. The
combined industrial estates in Bollaram and
Patancheru generate a cumulative 8 x 10°1day ' of
effluents which is directly discharged into
surrounding land, irrigation fields and surface
water bodies. The industrial effluents contain
appreciable amounts of inorganic and organic
chemicals and their by-products. Most of the
industries are small to medium-scale sector and
are not having any sewer lines. Many of them do
not have proper wastewater treatment plants and
they discharge industrial effluents in unlined
channels/streams, thereby causing contamination
of air, water and soil.

The descriptive statistics of analytical results for
both surface and groundwater are shown in
Tables 4.8.1 & 4.8.2. pH of surface water varies
from 6.4 to 9.8 with an average of 7.9, while, in
groundwater it varied from 6.9 to 9.4 (average =
8.1). All the water samples showed neutral to
basic and alkaline values. pH did not show
significant positive correlation with any trace
element in surface and groundwater, while it
showed negative correlation with As, B, Fe, Pb

and Zn in surface water, and Ba, Co, Mn and Sr in
groundwater. This indicated that influence of pH
on trace elements is different in surface and
groundwater of the study area, and is a major
controlling factor especially in surface water. It
was observed that there are some high values of
Fe, Mn, As, Pb, Zn, B and Co due to point and
non-point sources, which may be attributed to the
industrial and agricultural activities. Unlike in
surface water samples, the pH in groundwater
varied from 6.9 to 9.4 with an average of 8.1+0.7
(l1o) and displays consistency in pH values.
However, in surface water, the pH varies from 4.1
to 9.8 with an average of 7.9+1.1 (15). The fact
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Arsenic levels were found to be almost high in all
samples with concentration ranging from 1.8 to
97.3 ug I with an average of 26.3 ugl”. The high
As values up to 15,000 - 30,000ug 1" were also
reported near the exit of CETP. Peddavagu stream
also show high concentration of arsenic varying
from 1000 to 4000 pgl", which proves that source
of arsenic is anthropogenic and not from any
surrounding rocks. Organic effluents discharged
by the industries can complex with arsenic to form
non-degradable metal complexes and they in turn
enter the groundwater and migrate along natural
hydrological gradient. Arsenic contamination in
Patancheru comes mainly from paint,

Table 4.8.1 Descriptive data of surface water analysis (ug 1") collected from
Pattancheru Industrial Area, Medak district

Parameters Mean Median Minimum | Maximum
pH 7.9 7.8 6.4 9.8
EC (dS/m) 2.5 1.8 0.5 8.9
Cr 16.0 12.5 3.9 43.8
Mn 73.9 33.9 2.6 219.3
Fe 70.0 71.6 39.1 153.7
Ni 234 15.6 4.7 57.4
Zn 81.0 67.3 32.9 326.8
As 26.3 18.9 1.8 97.3
Pb 2.00 1.10 0.30 14.20
Sr 631 518 121 1672

that surface water is either more acidic or alkaline
in certain places, and that the trace elements
concentrations in those samples are also varying
accordingly, indicates that pH is a controlling
factor in surface water. This situation suggests a
strong variability due to presence of

55

pharmaceutical, fertilizer and pesticides
industries.

Anthropogenic addition of Fe in surface water
varying from 39.1 to 153.7 ug 1" with an average
of 70 ug 1" is low in the area; apparently effluent
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waters are only causing its increase in surface
water. Fe does not show high concentrations in
groundwater suggesting that there is little
percolation of Fe from surface to groundwater.
Ni concentration varies from 4.7 to 57.4
(average of 23.4 pg1"), Pb varies from 0.3 to
14.2 ug1'(average of 2.0 ug1') and Zn varies
from 32.9 to 293.9 ppm (average of 81 pgl").
Some sample show high values of Fe, Ni, Pb
and Zn, which are near the vicinity of industrial
areas. The Sr concentration varies from 121 to

Groundwater contamination can originate above
or below the surface of the earth. Infiltration of
polluted surface water causes contamination
below the surface of the earth. When compared to
water in streams and rivers, the movement of
groundwater is very slow and hence once the
contaminant reaches the groundwater; there is
little scope for dilution and dispersion.

The polluted surface water is strongly influencing
the quality of groundwater in the study area.

Table 4.8.2 Descriptive data of Ground water analysis (ug I') collected from Pattancheru Industrial

Area, Medak district
Parameter Mean Median Minimum Maximum
pH 8.1 8.0 6.9 9.4
EC (dS/m) 2.6 1.7 0.7 10.2
Cr 13.3 6.9 2.0 69.7
Mn 75.8 5.6 2.4 11384
Fe 106.7 87.3 34.6 497.2
Ni 69.0 43.0 3.9 264.8
Zn 89.4 57.8 21.4 310.8
As 129.4 19.3 4.2 1139.0
Pb 2.10 0.95 0.30 7.20
Sr 1079 875 134 2681

1672 pg 1" (average = 631 ugl'). Some samples
show high values of Sr. High values of Sr up to
1000 pg 1" can be derived from the surrounding
acidic rocks having Sr of about 400-500 ppm.
Hence Sr contamination is attributed to mixed
origin of Sr in the area from anthropogenic and
geogenic source.

The ground water contamination is higher in the
study area (Table 4.8.2), which may be mainly due
to anthropogenic activities or some geogenic also.

Migration patterns of heavy metals released into
the environment in the form of untreated effluents
by CETP and industries of Patancheru indicate
the point source of pollution. Central effluent
treatment plant was found to be increasing the
concentration of toxic metals in surface and
groundwater which was confirmed by high
concentration of all the heavy/toxic metals in
Peddavagu, adjacent to CETP. The untreated
effluents emerging from the industries must be
monitored for maintaining the standards
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prescribed by the pollution control board for
various industries in the region. The chemical
analysis of the treated effluent from the CETP was
found to contain some toxic metals like arsenic,
selenium and manganese. As the CETP receives
effluents from various industries in tankers and it
is suggested to check for the trace metal and TDS
concentrations before letting the untreated
effluents into the CETP.
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Water streams Nakkavagu, Peddavagu should be
lined in the bottom on both sides to prevent the
spread of contaminants horizontally and
vertically. Some remedial measures should be
applied in agricultural fields by removing topsoil
and applying bioremediation techniques.
Periodical monitoring of the water quality has to
be continued to check the rise in TDS
concentrations of groundwater.

Fig.4.8.2 Sewage canal just behind the CETP

Fig. 4.8.3 Application of Paddavagu stream water for
irrigation
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4.9 Recycling and Rational Usage of

Different Waste in Agricultural
Soils

4.9.1 Determination of Nickel and chromium
concentration limits in agricultural soil
and MSW compost through analysis of
different limiting pathways

In India, practically no information has been
generated in respect of heavy metal concentration
limits or cumulative loading limits (CLL) for
agricultural soils. Such information is essential
for taking policy decisions with respect to
unavoidable additions of heavy metal pollutants
in crop lands and thereby protecting the
environment. This study has been conducted with
the objective of determining CLL of Ni and Cr
applied through MSW composts in agricultural
soil. In this approach, Ni and Cr loadings can be
allowed upto the level that is safe for plant growth
and soil microbial activity as well as does not
contaminate food chain. A screen house pot
experiment was carried out on a representative
light textured acidic soil using spinach crop.

Nickel and Cr were applied at graded levels of
application doses, viz., 0.5 to 250 mg Ni kg and
0.3 t0 200 mg Cr kg™ soil. Half of the heavy metal
additions were provided through their inorganic
salts (NiCl,.6H,0 and K,Cr,0,) directly to soil and
remaining amounts were added through heavy
metal enriched compost. In Cr treated soils,
potassium chloride salt was added in such an
amount so as to equalize the potassium added
through K,Cr,0, among all the treatments.

Effect of total metal concentrations in soil on
their plant available pools:

Dilute CaCl,, extracts metal mainly from water
soluble and exchangeable fractions of soil, which
are considered readily available for plant uptake.
Dilute CaCl, extractable fractions on Ni (Ni,,)

and Cr (Cr,,) correlated highly (r = 0.98"" and
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0.98"", respectively) with their respective total
concentrations (Ni, and Cr, ) insoil .

Effect of soil Ni and Cr levels on their
concentrations in aboveground biomass tissue

Concentration of Ni and Cr in biomass tissue
increased with their application up to maximum
doses (Fig. 4.9.1). Tissue-Ni (Ni,,,,)
concentration as well as Ni-uptake by
aboveground biomass correlated significantly (r
=0.978" and 0.863***’ respectively) with Ni,,.
Similarly, tissue-Cr concentration (Cr ,,,,,) as well
as uptake correlated significantly (r=0.973"" and
0.796 " respectively) with Cr,,. Nickel and Cr
concentrations in plant tissue were also found
highly correlated with their CaCl, extractable
fractions in soil (Fig. 4.9.2), which shows that
CaCl, extractable Ni and Cr can be used as

indicators of their phytoavailability in

contaminatedsoil.
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Fig. 4.9.1 Effect of Ni or Cr levels in soil on their
concentration in leaf biomass and growth of spinach
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Fig. 4.9.2 Relationship between CaCl, extractable Ni
or Cr in soil and their concentration in leafy biomass
of spinach

Maximum allowable concentration in soil
based on food contamination pathway

Results of analysis of spinach leaf samples
collected from 30 farmers' fields (of the area from
where experimental soil was collected) indicated
that Ni and Cr content varied from 1.2 to 5.8 and
from 5.5 t0 20.8 pg g with mean (u) values of 2.9
and 14.0 pg g and standard deviation (o) values
of 1.65 and 4.09 pg g, respectively. Upper limits
of background concentration (C,) for Ni and Cr in
spinach leaf for uncontaminated area were
calculated using the equation 'C,=p + 3 X ¢' as
10.55 and 17.52 nug g respectively. It has been
assumed that data on heavy metal concentration in
the leaf tissue follow a normal distribution around
its mean value.
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Best fit equations passing through origin between
plant tissue metal concentration and soil metal
concentration were:

Nip,, =0.3572 X (Nigy) cveevvnnnn.. (R’=0.98")

Cr,,,, = 0.2623 X Cr,,,, - 0.0006 X ( Crp,) .......
(R’=0.96")

From the above equations, total Ni or Cr
concentrations in soil corresponding to C, were
computed as 29.5 mg Ni kg™ and 82.5 mg Crkg’,
respectively. These values can therefore, be
considered as maximum concentrations of metals
in the experimental soil that might not
contaminate spinach leaves above background
level.

Effect on aboveground biomass growth

Increasing doses of Ni application resulted
progressive decrease in above ground biomass
from Ni, dose onwards (Fig. 4.9.1a). Application
of 150 mg Ni kg' decreased dry weight of
aboveground biomass by about 32%. Application
of Cr upto 150 mg kg rate did not result any
significant effect on vegetative growth of spinach
(Fig. 4.9.1b). However, the highest application
dose of 200 mg Cr kg' caused significant
reduction (43.7%) in dry weight of above ground
biomass. Dry weight of leaves significantly and
negatively correlated (r = -0.918" and -0.75",
respectively) with Ni and Cr concentration in leaf
tissue, indicating toxic effect of Ni on plant
growth due to high Ni absorption by plant.

Relative aboveground biomass growth in respect
of control was related to soil Ni and Cr level by
following polynomial equations:

Relative Yield (%) = 0.0002 X (Ni,,,)’ - 0.2297 X

sk

(Ni,,,)+110.44 ....(R*=0.89"")

Relative Yield (%) = -0.0026 X (Cr,,,,)’ + 0.3607
X (Cr,,,)+97.25 .. (R?=0.947)
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Phytotoxicity threshold concentration of metal is
measured in terms of its level in soil at which plant
experiences 20% growth retardation. Using this
approach, critical toxic level (that reduces
aboveground biomass growth of spinach by 20%)
of Ni and Cr in soil was computed through above
equationas 153 and 176 mgkg", respectively.

Effect of Ni and Cr contamination on soil
biochemical activity

Nutrient cycling in soil involves biochemical,
chemical and physicochemical reactions, with
biochemical processes being mediated by mainly
microorganisms. In this study, the impacts of Ni
and Cr on microbe mediated biochemical
activities in soil were studied using two different
substrates: 2,3,5-triphenyl tetrazolium chloride
(TTC) and fluorescein diacetate (FDA). The
reduction of TTC to triphenyl formazan (TPF) is
accomplished by dehydrogenase and is
considered as complement to respiration
measurement and total biological activity.
Fluorescein diacetate is hydrolyzed by a number
of enzymes, such as proteases, lipases and
esterases, whose activity is also considered as a
measure of microbial activity in soils.

Results showed that soil enzyme activities,
measured using both the substrates TTC and FDA,
decreased significantly with increasing levels of
Ni in soil (Fig. 4.9.3). The data pair fitted best in
following equations:

TPF=206.94 X (Ni, )" ........... (R’=0.90")

Fluorescein = 0.0006 X (Ni,,, )’ - 0.3115 X (Ni,,,)
+74.683 ....... (R’=0.85")

TPF = 0.0011 X (Cr,,)" - 0.4155 X (Cr,,) +

75.026......... (R*=0.88"")

Fluorescein = 0.001 X (Cry,,,)*- 0.2845 X (Cry,,, )+
39.95....... (R*=0.83")
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Fig. 4.9.3 Effect of total Ni or Cr levels on
biochemical activity in soil measured with substrates
TTC and FDA
In the above equations, soil enzyme activities are
expressed as production of TPF (ug g" soil 24 h™)
and fluorescein (ug g soil h"') when respectively
TTC and FDA were used as substrates.

Critical levels of Ni and Cr in soil was computed
in this approach, as the concentrations of these
metals in soil which inhibit microbial activity by
20%. Total Ni in soil corresponding to 20%
decrease in the enzyme activity (ED,) was
computed as 51 mg kg using TTC and 105 mg kg’
"using FDA. Soil Cr level corresponding to ED,,
was computed as 34.5 mg kg using TTC and 36.4
mg kg using FDA as substrate. The results thus,
show that Cr was more toxic than Ni in terms of
inhibiting microbial activity in soil.

This experiment attempted to compute safe
concentrations of Ni and Cr in soil based on their
adverse effect on three components; namely,
activity of microorganisms in soil, on growth of
plant (phytotoxicity) and food chain
contamination. Maximum allowable
concentration of Ni in soil was the lowest (29.5 mg
kg') when determined through 'food chain
contamination' approach and the highest (153 mg
kg') when determined through 'phytotoxicity
approach’. On the other hand, such limiting
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concentration for Cr was minimum (34.5 mgkg™)
when determined through 'soil microbial toxicity'
approach followed by 'food chain contamination'
(82.5 mg kg") and 'phytotoxicity' (176 mg kg™)
approaches. As the lowest value of maximum
allowable total concentration of metal among the
determined values through above three different
approaches can protect all the targeted organisms,
the values 29.5 mg Nikg" and 34.5 mg Crkg ' can
be considered as safe concentration limits in soil
for the purpose of environment protection from
metal pollution.

Fig. 4.9.5 Effect of Cr application in soil on biomass growth of spinach
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4.10 Organic Farming

4.10.1 Performance of soybean under organic
farming system

Field experiment was conducted for the sixth year
with three management practices viz. 100 %
organic, 100 % chemical and integrated nutrient
management (50: 50) with four soybean based
cropping systems. In organic treatment, well
composted cattle dung manure @ 4 t ha” on dry
weight basis (which could supply 30 kg N ha™)
along with rock phosphate @ 100 kg ha' was
applied. In chemical treatment, 30-26.2-16.6 kg
ha' of NPK were applied through fertilizers. In
integrated nutrient management, 50 % of nutrients
through organic and 50 % nutrients through
chemical fertilizers were applied. Soybean (JS-
335) seed was treated with Rhizobium + PSB
inoculation and Dhaincha (Sesbania aculeate)
was planted around the field as a border crop
(Figure 4.10.1). Plant protection measures like
soil application of Trichoderma viride and
Beauveria bassiana and spraying of Neem oil
(Azadiractin 0.03 %), NPV, use of pheromone
traps and keeping bird perches were adopted in
organic management.

LR, I AT PR S o
i ¥ . '

Fig.4.10.1 Organic soybean: Dhaincha as border crop,
pheromone traps and bird perches
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Fig.4.10.2 Soybean (JS 93-05) at 45 days during
droughtin organic farming plot

Fig.4.10.3 Soybean (JS 93-05) at 45 days during
droughtin chemical treatment

The results indicated that the organic
management practices recorded the highest
soybean seed yield (2009 kg ha™) which was 20.7
% higher than the chemical treatment (1664 kg ha’
") and 9.4 % higher than the integrated nutrient
management (1837 kg ha') (Figs.4.102 &
4.10.3). This was due to more number of
pods/plant (44.6), higher straw yield (3479 kg ha’
") and better harvest index (0.366) in organic
compared to other treatments (Table 4.10.1).
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Table 4.10.1 Yield and yield attributes of soybean as influenced by management practices

Management Pods/ Seeds/ | 100-seed | Seed yield Straw Harvest

Practice plant pod weight (g) (kg ha™) yield index
(kg ha")

Organic 45.1 2.79 11.28 2377 4140 36.7

Chemical 37.4 2.73 10.55 1879 3721 33.5

Integrated 41.1 2.78 11.17 2110 4048 34.2

CD (P=0.05) 55 NS 0.49 248 NS NS

The post harvest soil analysis data indicated that
organic treatment improved the organic carbon
and the available P and K status compared to the
chemical and integrated nutrient management

(Table 4.10.2). Dehydrogenase and alkaline
phosphatase activity did not show significant
differences with regard to management practices
(Table 4.10.3).

Table 4.10.2 Soil characters as influenced by management practices

. Soil available nutrients (kg ha™)
Management Practice Organic carbon s
o
(%) N P K
Organic 0.64 232.7 28.26 628
Chemical 0.49 190.3 18.71 583
Integrated 0.55 209.5 23.46 602
CD (P=0.05) NS NS NS NS

Survey of organic farms in Tamil Nadu (Theni
District)

A survey was conducted in Theni District of Tamil
Nadu involving 2 certified organic farms and one
progressive organic grower. The objectives of the
survey were to compare the production potential
and economics of organic farming and to evaluate
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the soil quality in comparison to the conventional
farming. These farms are currently being certified
by Kurinji farms, IMO (Bangalore), SNV
Horticultural farms is certified by NPOPand EU -
02-2007, USDA-NOP, JAS (Japan), EUREPGAP
F&V (Fresh) etc. Replicated soil samples were
brought from each certified organic farm and



T1SS s

Table 4.10.3 Soil enzyme activity as influenced by management practices

Management Practice Dehydrogenase Alkaline phosphatase Fluorescein
(u grams TPF g* (n grams p-nitro di acetate
soil! phenol g soil' h™) (ug fluorescein g'h™)
24 h)
Organic 85.4 138.9 243
Chemical 69.0 104.0 20.0
Integrated 75.4 118.5 223
CD (P=0.05) NS NS 2.7

comparable soils from nearby conventional farms
for in depth analysis of different soil quality
parameters.

4.11 Crop Adaptability to Climate
Change

4.11.1 Diagnosis and Management of
Emerging Physiological Disorders of
Cotton, Wheat and Soybean in Black
Soils of Central India Under Changed
Climatic Scenario

Plant response to changes in climate such as
sudden wilt in soybean, senescence of wheat and
leafreddening of cotton was studied in pot culture.

In our earlier experiments it was observed that the
wheat lines selected for early senescence (S) had
poor root growth (less root hairs and volume) as a
consequence these plants had reduced uptake of
water and nutrients. Compared to the
nonsenescent (NS) lines, the water uptake was
only 17 % and some of the nutrients like N, Zn and
Mg uptake were only 50, 50 and 28 % respectively.
In order to study, if the senescence in those lines
could be caused by either drought or nutrient
limitation, an experiment was conducted
involving foliar spray of N, Mg and Zn. In addition
to these an additional treatment of hormonal spray

(benzyl adenine) was given to see if there was
involvement of hormones in the cause of
senescence. In control (no fertilizer) plants, the
growth was significantly reduced both in S and
NS lines compared to RDF treated pots (Fig
4.11.1). Green leaf production was reduced to
almost halfin S lines while, it was almost 1/3 rd in
NS lines. On the other hand, the yellow leaf
production which was otherwise negligible in
RDF treated NS lines increased to become on par
with S lines in control pots (Fig4.11.3).

N (3 % urea) spray significantly improved the
growth of both S and NS lines (Fig4.11.2). Green
leaf area increased in both the contrasts, but it was
on par to RDF level in S lines while, it was less in
NS lines. Yellow leaf production became
negligible in both lines with N spray. Either
ZnSO, (0.5%) or MgSO4 (5%) spray could
improve the growth to a certain extent, but they
were not effective as that of N. Benzyl adenine on
the other hand did not have a significant effect in
delaying senescence leaf production (Fig4.11.3).
This data clearly suggested that the early
senescence observed in S lines of wheat was
because of nutrient limitation and it could be
corrected by the foliar spray of limiting nutrients.

One of the major biochemical change associated
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with the senescence development is the
degradation of chlorophyll. SPAD chlorophyll
meter reading had a good association with green
leaf index. In control chlorophyll meter reading
was around 30 and with urea spray application it
increased to 45. In rest of the treatments it was in
between control and N. Manual observation
corroborated with what we had measured through
the meter. The higher chlorophyll and the
associated photosynthesis had a positive effect on
the yield. With urea spray to the control plants, the
yield of S lines became on par with NS lines (Table
4.11.1). The grain weight of S lines, otherwise
used to be very small had significantly increased.

Thus, from this study of contrasting S and NS
wheat lines it is clear that if there is a senescence
development in wheat lines either due to drought
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or high temperature, the senescence effect on
grain number or grain weight can be relieved to
certain extent by nutrient spray.

Fig.4.11.1 Growth of nonsenescent (left) and senescent
(right) wheat lines with nutrient application
to the soil

Fig.4.11.2 Growth of senescent (two pots in left) and nonsenescent wheat lines (two pots in right) without nutrient
application to soil. But these plants were given 3 % urea spray when leaf senescence was initiated in S lines
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S mNS Assessment 75 % NPKS+PSB to wheat) were compared with
= 200 | < 100 ms e ) the farmers' practice (FP). Soybean var JS 335
s ] 4.12.1 Demonstration ?f Balanced and and wheat var GW 366 were grown in kharif and
" 0] " 80 1 Integrated Nutrient Management rabi seasons, respectively. The quantity of
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S0 % During the year 2009-10, 98 Field Demonstrations pract.ice, t?alanced fertilization .31.1(‘1 INM opti.o'ns
2 S 40 (FLDs) on farmers' fields in 6 villages of Raisen, are given in Table 4.12.1. The initial soil fertility
8 2 Vidisha and Rajgarh districts of M.P (Table status of 98 trial sites showed that all sites were

& 90 > 204 : . . 0/ ot .
4.12.1) have been conducted to demonstrate and 10w in available N. About 47% sites were low in
0l 0l popularize the INM technology in M.P. In these available P .and 52% were ‘IOW n avalla.ble
ROF  Contol N Mg  Zn Hoagland BA RDF  Control N Mg  Zn  Hoagland BA trials, 2 nutrient management options Vviz., sulphur. Available Zn was low in 60% of the sites
balanced fertilization (BF) through inorganic whereas 50% of sites were low in organic carbon.

. o : .
Fig. 4.11.3 Green (a) and yellow (b) leaf area production of senescent (S) and nonsenescent (NS) wheat lines with RDF, fertilizers alone (100% NPKSZn to soybean and AbO}lt 32% field sites were deficient in four
control (no fertilizer) and control with spray of different nutrients and hormone benzyl adenine. LSD values 100% NPKS to wheat) and INM module (50% nutrients namely; N, P, S and Zn.

Between S and NS lines was 10 for green leaves and 3.5 for yellow leaves.
Table 4.12.1. Details of Nutrient Management Options

Table.4.11.1 Biomass, yield and yield attributing characters of senescent (S) and nonsenescent (NS) Nutrient Management Option Nutrients applied (kg ha™ ) FYM
wheat lines with RDF, control (no fertilizer) and control with spray of different nutrients (t ha')
and hormone benzyl adenine. N P,0s |K,O S 7n

Treatments | Spikes plant’ Grains plant’ | 100 seed wt (g) | Yield (g plant”)| Biomass (g plant)

To Soybean in kharif season

s | Ns | s NS S NS | s NS S NS
Farmers’ practice 12 30 0 0 0 2
RDF 10 12 33675 431.09 2.12 347 378 1315 1202 2033
Control 3 2 7373 5025 210 307 155 152 471 472 Balanced Fertilization (100%* 25 60 20 205 0
NPKSZn)
N 8 6 19663 16564 3.06 380 601 664 1492  13.80
INM (50%** NPKS + 5t FYM+ 125 30 10 0 0 5
Mg 3 3 8148 6698 249 341 204 226 663 647 Rhizobium)
Zn 3 3 7335 6606 258 358 188 236 566 642

To Wheat in rabi season
Hoagland 5 4 147.43 111.80 3.01 3.03 4.44 3.38 10.26 7.13

Farmers’ practice 80 50 0 0 0 0
BA 4 4 11043 9538 2.19 3.14 238 3.00 6.14 6.50
CD at 5% Balanced Fertilization (100% 120 60 20 20 0 0
NPKSZn)
Gen NS NS 0.12 0.40 0.68
INM (75% NPKS + PSB) 80 45 15 15 0 0
Treat 1 24.28 0.21 0.75 1.28
GxT 1 29 34 029 1.06 1.81 *-100% of Recommended dose; ** - 50% of the Recommended dose
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In kharif (monsoon) season, the pooled data of
soybean seed yield from 98 sites revealed that the
balanced fertilization through inorganic fertilizers
produced 32% higher seed yield over the farmers'
practice. The INM module (50% NPKS+5 t
FYM ha'+Rhizobium to soybean) produced about
52% higher soybean seed yield as compared to
farmers' practice. This INM module produced
about 15% higher soybean seed yield as compared
to balanced fertilization through inorganic

amounts of nutrients in farmers' practice,
balanced fertilization and integrated nutrient
management (Table 4.12.2). The pooled data of
98 trials indicated that the wheat grain yield
ranged from 2500-4750 kg ha” under farmers'
practice, 3375-6000 kg ha’ under balanced
fertilization and from 2875-5375 kg ha™ under
integrated nutrient management. The mean wheat
grain yield of 98 trials showed that the integrated
nutrient management produced higher grain yield

Table 4.12.2 Mean Soybean and wheat yields (kg ha') as influenced by different nutrient
management options (Mean of 98 sites).

Parameter Farmers’ Practice Balanced Integrated Nutrient
Fertilization (100% Management
NPKSZn)

Soybean Wheat Soybean Wheat Soybean Wheat
Lowest 875 2500 1375 3375 1500 2875
Highest 1663 4750 2125 6000 2750 5375
Mean 1326 3296 1749 4677 2019 4205
Sd (%) 159 439 165 582 243 541

fertilizers alone. The soybean seed yield ranged
from 875 kg to 1663 kg ha™ in farmers' practice,
from 1375 kg to 2125 kg ha" in balanced
fertilization and 1500 kg to 2750 kg ha™ under
integrated nutrient management (Table 4.12.2).
During the Farmers' Day, farmers attributed the
higher soybean yield under INM to the better pod
bearing as compared to that of balanced
fertilization. The mean number of pods/plant
under INM varied from 30 to 90.

In rabi (winter) season, wheat crop (variety GW
366) was grown in the same plots with required

by 28% over farmers' practice.  Balanced
fertilization (fertilizers alone) increased the
wheat grain yield by 42% over the farmers'
practice (Table 4.12.2).

4.12.2 Ailing agricultural productivity in
economically fragile region of India ;
An analysis of synergy between public
investments and farmers capacity

Bihar, Madhya Pradesh and Orissa are the 3 states
having more than 50 per cent of rural population
below poverty line (BPL) and mostly depend on
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agriculture. The forecasts for next one decade
(2005-15) using ARIMA model shows that the
production growth of quite good number of crops
are going to be snubbed in these states, if the
production environment are kept constant. The
foodgrain production (and yield also) is expected

Research achievement

First, it was found that farmers in these two states
are selling their main produce to local traders
even below the MSP/ procurement price
announced by the government due to lack of
proper agency to purchase from them. Secondly,
even small farmers are hiring labour for all kinds

Table 4.12.3 Inputs used in cultivation of major crops on sample farms in BIHAR (Kg ha™)

Paddy Wheat
Particulars
Small Medium Large Small Medium Large
No. of sample farmers 122 57 21 122 57 21
No. of sample farmers
. 116 52 20 109 52 18
growing paddy
Average area under the
1.02 2.05 4.49 0.70 1.14 2.85

crop (ha per farm)
Seed 55.22 55.49 5336 12629 12457  123.04
Organic manure (q ha™) 13.42 2.93 5.67 27.02 10.79 8.72
N 83.07 84.44 79.03 94.06 86.19 88.33
P,0s 32.97 36.56 37.94 48.10 44.50 53.53
K,O 13.40 14.51 12.98 23.60 15.33 20.26
NPK total 129.44  135.51 12995 165.76  146.02  162.12
S 0.58 0.99 0.40 0.44 0.44 0.14
Zn 1.10 1.88 0.58 0.83 0.79 0.24
Average no. of irrigation 1.25 1.76 1.37 2.42 2.71 2.61
Yield (q ha™) 30.08 27.48 26.80 22.59 22.66 21.14
Total paid out cost

p 12372 13585 12821 13942 14374 14929
(Rs ha™)
Operating profit (Rs ha™) 7920 4834 4911 6430 6283 4633

to grow between 1-2 per cent annually, posing
serious questions for the food and nutritional
security of poor farmers.

From survey of 200 farmers from each state
during 2007-08, it emerged that the returns from
cultivation of major crops (Tables 4.12.3, 4.12.4
& 4.12.5) were un-nerving for at least Bihar and
Orissa farmers
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of farming activities, which are making their
economic situation even worse. Thirdly, the net
profit from agriculture as given in Bihar and
Orissa is as low as Rs. 15000 to Rs. 21000 per
annum, much lower than the standard set for the
poverty line. Fortunately, the drought in large part
of the country during study period fuelled the
price of pulses and oilseeds, thus farmers in M.P.
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were able to sell their produce at much higher
price than the MSP, making their annual income
up to Rs. 72000. Thus, farmers in M.P. have better

economic capacity than those of in Bihar and
Orissa.

In absence of soil tests facilities in the vicinity or

awareness about its benefits, farmers are applying
the fertilizers according to their established
knowledge. Infrastructural bottlenecks
(unsurfaced rural roads, poor or no electricity
supply, etc.) and institutional insensitivity
(lengthy procedure or rules practically debarring

Table 4.12.4 Inputs used in cultivation of major crops on sample farms in Orissa state (Kg ha™)

Paddy (kharif) Paddy (rabi)

Particulars

Small | Medium | Large | Small | Medium | Large
No. of sample farmers 155 29 16 75 13 12
No. of sample farmers

155 29 16 48 9 11

growing paddy
Average area under the

0.95 2.39 5.07 0.54 1.16 4.72
crop (ha per farm)
Seed 100.51 103.38 9496  102.85 112.19 88.71
Organic manure (qha™) 23.88 23.78 25.49 24.68 24.30 26.13
N 41.83 49.85 50.74 70.59 69.92 69.53
P,0Os 15.90 19.12 17.96 38.04 33.51 36.04
K,0O 26.24 33.12 30.38 39.41 37.98 38.42
NPK total 83.97 102.09 99.08 148.04 141.41 143.99
S 1.09 1.02 1.34 2.66 1.99 2.45
Zn 1.59 1.44 1.80 2.52 2.01 2.51
Average no. of irrigation 0 0 0 5.64 6.11 7.18
Yield (q ha™) 23.74 20.37 20.74 40.26 33.67 38.57
Total paid out cost

11805 12635 13144 15054 13942 13928
(Rs ha™)
Operating profit (Rsha™) 3397 995 1278 11637 9461 13839
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Table 4.12.5 Inputs used in cultivation of major crops on sample farms in M.P. (Kg ha™)
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Soybean Wheat Gram

Particulars

Small | Medium | Large | Small | Medium | Large | Small | Medium | Large
No. of sample farmers 94 63 43 94 63 43 94 63 43
No. of sample farmers

63 40 32 81 61 42 40 30 32

growing soybean
Average area under the

0.90 2.19 5.49 0.80 2.13 4.05 0.54 0.88 3.37
crop (ha per farm)
Seed 101.83  107.34 11795 131.72 13748 13485 99.07 10556 116.98
Organic manure (qha”)  15.11 45.83 61.03 6.88 20.48 14.09 1.18 5.00 1.81
N 14.31 1742 16405 108.68 10791 111.23 1693 16.84 15.71
P,0s 37.665  42.95 44.69  47.60 52.42 4744 36.02 43.08 42.09
K,0 0.325 0 3.52 4.72 8.04 12.59 0 0 0.31
NPK total 52.3 60.37 64.62 161 16837 17126 52.95 59.92 58.11
S 3.08 4.42 6.59 3.93 591 2.87 2.63 1.25 1.93
Zn 0.00 0.00 1.30 0.21 0.44 1.21 0.00 0.00 0.00
No. of irrigation 0.11 0.05 0.03 3.08 3.66 3.27 0.82 1.21 0.98
Yield (q ha™) 15.96 17.15 1529 3145 3242 3195 9.99 12.50 10.06
Total paid out cost 9403 11271 12048 15118 18883 19307 11505 13334 13481
(Rs ha™)
Operating profit 16720 16235 16525 18368 15812 14105 7484 12833 7798
(Rsha™)
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Fig.4.12.1 Farmers' economic capacity in 3 selected states

In the current situation, the government policy to
help agriculture in terms of all kind of subsidies -
minimum support price/procurement price,
fertilizer subsidy, electricity subsidy, interest rate
subvention, etc. are helping mainly those farmers
who are main user of these schemes (Fig. 4.12.1).
The farmers in poor states like Bihar, M.P. and
Orissa in general don't participate in government
procurement at MSP, use less fertilizer, very least
user of electricity; have poor access to
institutional credit; thus not getting required
benefit of the government schemes. These
interlocking inequalities have an important
bearing on the distribution of benefits from
economic growth. From the above results, it also
emerged that the farmers of M.P. state may come
out from the vicious circle first among the 3 states
under study, if the trend of other production
environment continues.

4.12.3 Follow up trials on validation of
fertilizer prescription equations
(AICRPOn STCR)

Front Line demonstrations of STCR
technology on Farmers' fields

Response of a particular crop depends upon both
the soil fertility status and also on the status of
other nutrient elements in the soil. Full response of
crop to major nutrients like N, P and K can not be
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realized if any one of other essential nutrients
become limiting in the soils. Morever, the extent
of crop response to applied fertilizer nutrients is
mainly controlled by the deficiency of one or
more nutrients during the plant growth as a result
of constant removal by the growing crop or due to
less or no application of nutrients. The yield to
fertilizer nutrient response ratio (kg grain per kg
applied nutrients) has been declining with the
time especially in the past two decades due to
decontrol of fertilizers. Large number of target
yield equations have been generated for different
crops including cereals, pulses, oilseeds, vegeta-
bles and medicinal and aromatic plants under the
All India Coordinated Project on Soil Test Crop
Response Correlation Scheme. Ready reckoners
have been prepared using the equations for
facilitating the users in applying recommended
fertilizers based on the soil test values.
Demonstrations at the farmers' fields is an effec-
tive approach for motivating the farmers for
adopting STCR technology by showing its
effectiveness. The STCR centres have conducted
about sixty (60) front line demonstrations in
oilseed crops (2009-10) (Table 4.12.6) on farmers'
fields to demonstrate the beneficial value of the
STCR technology based on soil test values to the
farmers and thereby balanced use of fertilizer
application in conjunction with organic manure,
biofertilizers, green manuring etc. for achieving
the targeted yields. The summary of the activities
of cooperating centres of STCR are presented in
(Table 4.12.7).

Raipur
Chickpea (Vijay):

The mean yield obtained in five demonstrations
on chickpea conducted in Raipur district based on
soil test crop response (STCR) target of 1200 kg

Research achievement

Table4.12.6 Front Line demonstrations using STCR technology in different oilseed crops. No of

demonstrations conducted

Centre Crop Kharif Rabi/Summer Total
Bangalore Safflower - 5 5
Palampur Soybean 6 -

Toria - 6 12
Uttarakhand Mustard - 3 3
Raipur Safflower - 5 -

Sunflower - 5 -

Soybean 5 - 15
Pusa Sesame 1 -

Linseed - 1

Mustard - 4 6
Hyderabad Groundnut - 3

Sunflower - 2

Sesame - 1 6
Jabalpur Linseed - 1 1
Bhubaneswar  Groundnut - 6 0

Sesame - 4 10
Hisar Raya - 1 1

Total 59

was 1068 with a mean response ratio of 4.94 and
average return per rupee spent on fertilizer was
3.67 as compared to mean yield of 1010 kg/ha
mean response ratio of 3.65 with general
recommended dose while meagre yield of 718 kg
ha" was obtained with farmers' practice.

Sunflower (Kargil)

The front line demonstrations organized on five
farmers' fields at Raipur district during kharif
2008 based on soil test based approach with INM
revealed that the average yield of 2227 kg against
the target of 2500 kg /ha with a mean response
ratio of 11.45 and a net profit of 3891 Rs. per
hectare as compared to mean yield of 1839 kg ha™
against a target of 2000 kg ha' with an yield
response of 1038 per kg fertilizer use and net profit
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3145 Rs ha' while only 1808 kg ha”, 5.92 and
29.52 of yield, response and profit due to
recommended dose and yield of only 1290 kg ha
with fertilizer, response ratio of 5.23 and a net
profitof 1758 Rs ha" with farmers' practice.

Safflower (JSF-1)

The average productivity in five trials of FLDs of
Safflower organized at Durg district based on
STCR approach along with organic manure was
1393 kg ha" with a response ratio of 11.23 and a
net profit of 1591 Rs ha" while only chemical
fertilizer application resulted in 1452 kg ha, 6.84
and 18.49 of average productivity, yield response
and net profit, respectively. Use of organic manure
resulted in less than the inorganic fertilizer due to
increase in cost of organic manure (Fig. 4.12.2).
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Fig.4.12.2 Front Line Demonstration Of Mustard Crop
At Raipur District

Hisar
Raya (Laxmi)

Five front line trials of Raya Crop to demonstrate
the soil test based approach of STCR were
organized during rabi 2008-09 in Hisar district.
The initial fertility of soil available N was low,
available P was medium and available K was high
in all five farmers' fields. The fertilizer doses
applied in farmers practice as per prevailing
practice in farmers' fields of that region. Similarly,
fertilizer doses were applied as per the general
recommended package of practices. The
following target yield equations were used to
calculate fertilizer doses of only N & P for the
inorganic and IPNS treatments. Since the K status
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was high only maintenance dose of K was
applied.

FN = 10.61T-0.95SN 0.12FYM (N)
FP,0.=4.73T-3.00SP 0.10FYM

The fertilizer doses where FYM has been applied,
the nutrient amounts of N and P were accordingly
reduced from calculated inorganic fertilizer alone
treatment. All the recommended package of
practice were followed during crop growth and
the crop was harvested at maturity. The mean
yield of Raya as per farmers' practice was only
1658 kg ha”. While that of higher target of 22 q ha’
" alone and with IPNS treatment with 22 q ha”
were 2137 kg ha" and 2157 kg ha' respectively.
However, the per cent deviation obtained in yield
of different target treatments was less than 10%
than the targeted yields.

Bangalore:
Safflower (A-1)

Four demonstrations of Safflower crop on farm-
ers' fields to show the benefits of balanced fertil-
ization were organized in Chitradurga district
during rabi, 2008-09 (Fig. 4.12.3). The available
N was in deficient range while the available P and
K status were high. As per the prevailing local
farmers' practice, fertilizers were applied. The
fertilizer doses were applied for STCR target dose
according to the target yield equations developed
(given below) for safflower crop.

FN=7.49 - 17225 (0.C), FP,0= 11.83 3.34,
FK,0=4.99T 64.87

The crop was raised to maturity by adopting
recommended package of practices. The
Safflower yield data indicated that the lower
yields (6.1 to 6.8 q ha') were harvested as per
farmers' practice while better yields (8.0 to 8.7 q
ha') were harvested as per soil test based
approach. The benefit cost ratios varied from 0.70
to 2.06 in the farmers' practice treatment while it
was from 1.84 t0 2.71 in target yield treatment.

Research achievement
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Fig. 4.12.3 Front Line Demonstration On Safflower At Babbur Village, Chitradura District

75



IISS

Annual Report

Research achievement

2009-10
Table4.12.7 Summary of the accomplishments of the cooperative centres of AICRP on STCR Gentre IPNS Cropping Validation | Front line Long term
duringthe year 2009-10. sequences trials demonstrations | demonstrations
Centre IPNS Cropping Validation | Front line Long term Coimbatore Wheat - Radish (1) Groundnut (2) Rice —Rice
sequences trials demonstrations | demonstrations Aswagand Beetroot (1) and Sunflower (2)
ha Wheat
Pusa - Rice-Wheat Wheat (7) - Rice-Wheat Bangalore Sugarcane  Paddy -Ragi Maize (1) Groundnut -
Rice-Winter Winter (Ratoon) Safflower Sesame
Maize maize (3) (1) And Safflower
Rice-Potato Mustard (3) Ragi (1)
Rice-Mustard Linseed (2) Hyderabad Ragi Rice-Maize Turmeric Chickpea -
Lentil (3) Muskmelon Groundnut  Sesame
Chickpea Soybean And Sunflower
(1 Palampur Turmeric - Okra (5) Soybean and Maize-Wheat
Potato (2) Toria (6)
Coriander Maize (8)
(1) Vellanikkara  Pumpkin - Ginger (4)  Nendran Banana -
Cauliflower Watermelon (3) Salad
(2) Cucumber and
Cabbage (1) Rice (3)
Jabalpur Chandrasur, - Cucumber  Mustard Gram Rice-Wheat
Rahuri Bt Cotton - - Chickpea (10) - Garlic, Onion 4) and Wheat
Aster Rice (4)
Pre- Raipur - Rice ~Wheat Soybean Soybean (5) and  Rice-Wheat
seasonal Safflower (5)
Sugarcane Kalyani Radish, - Rice and Mustard -
Bhubaneswar Cabbage Rice — Mustard - - - Carrot,
New Delhi Wheat - - Mustard (1) - Amaranthus
Pearlmillet Bhindi
Pantnagar Cabbage - - : Rice-Wheat Barrackpore - Jute-Rice —Lentil ~ Lentil (2) - -
Scented Jute (4)
Rice In North 24
Bikaner Lady’s Clusterbean- Bajra Mustard (10) - paraganas
Finger Wheat TOTAL 26 10 44 71 5
Bt Cotton
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5. TECHNOLOGY ASSESSED/TRANSFERRED

Technology Dissemination Events
Farmers' Day

A Farmers' Day was organized under the ACIAR
Project at Dhakna-Chapna village on 9 March
2010. About 100 farmers from Dhakna-Chapna
and surrounding villages, project scientists from
IISS, BIAF and Dr. Neal Menzies, Australia had
participated in the Farmers' Day (Fig. 5.1 & 5.2).
Dr. A. Subba Rao, Director, IISS, Bhopal was the
chief guest and Dr. Neal Menzies, Project leader,
Australia has presided over the function. Host
farmers from Rangai, Powanala and Dhakna-

i g 3

o

Chapna shared their experiences and success
stories of the ACIAR project with non-host
farmers. Majority of farmers felt that applying
small quantity of FYM (about 5 t/ha) every year in
integrated nutrient management to soybean-
wheat system is better than applying large
quantities (about 18-20 t/ha) of FYM with 3-4
years frequency. Both the host and non-host
farmers visited the demonstration trials on
“Balanced and Integrated Nutrient Management”.
Farmers were very much impressed by the has
tremendous response of wheat variety GW 366 to
balanced and integrated nutrient management.

Fig. 5.1 Project scientists with farmers at an experimental site in Pownala village

TCRATAR RO

E’"’"‘-‘ i
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Fig. 5.2 Farmers' Day at Dhakna-Chapna village
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Farmer's visits

Dr A. B. Singh coordinated the visits of the
farmers/scientists/agriculture officers /extension
workers to the institute (Table 5.1) and explained

Table 5.1 Farmers visit to the institute.

the technologies generated in the institute partic-
ularly on organic farming, vermin-composting,
phosphor-sulpho- nitro-composting and organic
pomegranate production technologies.

S. No. | Department Number of participants Period

l. Agril Dept., Govt. of Rajasthan, 39 farmers 19/7/2009
Jhalwar District

2. Agril. Dept., Govt of Rajasthan, 41 farmers
Seroni district

3. Project Director, ATMA and 40 women 09/09/2009
Deputy Director Agriculture
Extension, Ajmer, Rajsthan

4. Agriculture Office, Sub 30 SC and ST farmers 06/10/2009
Division, Shajapur (M. P.),

5. Deputy Director Agriculture 40 progressive farmers 09/12/2009
Extension, Dungurpur, Rajsthan

6. Deputy Director Agriculture 40 progressive farmers 24/12/2009
Extension and Project Director,
Dhaulpur, Rajsthan

7. BAIF Development Research 16 progressive farmers 30/12/2009
Foundation Distt. Dhar

8. Deputy Director Agriculture 25 progressive farmers 05/01/2010
Extension, Jaipur

9 State Agricultural Research 15 Agriculture Officers/staft 10/02/2010
Station, Mokokchung, Nagaland,

10 Deputy Director Farmer Welfare 50 progressive farmers 10/02/2010
and Agriculture Development
Distt Dhar Madhya Pradesh

11 State Department of Agriculture, 4 Agriculture Officers, 10 06/03/2010
Goa progressive farmers and Hon’ble

speaker, Goa

12 Sub Agriculture Director, 100 progressive farmers 18/03/2010
Barabanki

13 Krishi Vigyan Kendra 15 progressive farmers 21/06/2010
Burhanpur

79



I I S S Annual Report Technology Assessed/Transferred
2009-10

Farmer's trainings conducted at the Institute. Farmer's Trainings conducted by the Institute Scientists

Name of the Number of Coordinating | Duration of Nature of training . .
Institute/ trainee Scientist the training Imparted Topic Resource Person | Organized By Date
Organization - - - —
Jamui Distt,, 25 farmers Dr.A. B. Singh 6 days Training on different Verm190mpos‘F Production and Dr A. B. Singh CRDE, Krishi Vigyan 04/10/2009
Bihar under Dr. A. Subba (May, 24-29, technologies developed Organic Farming Kendra, Sehore
ATMA Project N 2009) in the institute Vermicompost Production and Dr A. B. Singh CRDE Krishi Vigyan 12/10/2009
Paschim 25 farmers Dr. A. B. Singh 6 days Training on different Organic Farming Kendra, Sehore.
Champaran Dr. A. Subba (June, 17-22, technologies developed
District, Bihar Rao 2009) in the institute Different composting Dr A. B. Singh K. J. Education Society,  27/3/2010
under ATMA techniques Ravindra Bhawan,
Project Bhopal, Madhya Pradesh
Gaya District, 25 farmers Dr. A. B. Singh 6 days Training on different
Bihar under Dr. A. Subba (August, 17-22, technologies devel()ped Organic Farming for DrA. B. Slngh K. J. Education Society, 28/3/2010
ATMA Project Rao 2009) in the institute Sustainable Agriculture Ravindra Bhawan,
Bhopal
Banka District, 25 farmers Dr. A. B. Singh 6 days Training on different
Bihar under Dr. A. Subba (October, 26- technologies developed Importance of plant nutrients Dr. M. C. Manna  Punjab National Bank 12/3/10
ATMA Project Rao 31, 2009) in the institute in agriculture through
during compost under conventional
deep tillage
Madhepura- 25 farmers Dr. A. B. Singh 6 days Training on different
District, Bihar Dr. A. Subba (November, 16- technologies developed Preparation Of_ manure Dr. M. C. Manna T unjab National Bank
under ATMA Rao 21, 2009) in the institute through Vermicompost and
Project NADEF Method and
importance of Soil Testing for
M. P. Rajya 50 progressive  Dr A. B. Singh 1 day Organic farming, fulfillment of essential plant
Krishak Ayog,  farmers Dr A.K. Tripathi (12/03/2010) various composting nutrients
Bhopal techniques and
methodology of soil Orgamc Farmmg and Dr. A. B. Singh State Kr1§h1 E);ten‘smn 3/5/2010
testing vermicomposting, avamTraining institute,
State 15 farmers Dr A. Subba Rao 2 days Organic farming, technologies during Crop Bhopal, Madhya Pradesh
Department of 4 Agriculture DrA. B Singh  (February, 5-6, various composting production management
Agriculture, Officers 2010) techniques and technique training
Goa Hon,ble methodology of soil programme,
Speaker Goa testing
Raisen District, 20 farmers Dr.AK. 5 days (March, Training on different
Madhya Tripathi 15-19, 2010). technologies developed Transfer of Technology Large scale commercial production of
Pradesh under Dr. A. B. Singh in the institute o biofertilizers was undertaken and sold to the
ATMA Project Dr. A. Subba Demontrations in Maharashtra farmers. Good response in the use of Rhizobium,
Raisen District, 20 farmers g?()AK 5 days (March, Training on different 10 front'line. demonstratiqns were condu'cted in jzotob'ajlten pll; .Ospha;c'a solubilizigg bac(tiell‘;a iﬁd
Madhya Tripathi 22-26, 2010). technologies developed farmers' f1§1ds on ml_Xed 1noc1'11at101'1 of zospirillum Biofertilizer was o setved by the
Pradesh under Dr. A. B. Singh i1 the institute Bradyrhizobium and PSB in soybean in vertisols. farmers of the area (MAU, Parbhani).
ATMA Project Dr. A. Subba
Rao
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Bionutrient package for Rice in Bihar

Application of enriched mycostraw (spent residue
or semi decomposed straw + Pseudomonas spp)
alongwith Azospirillum sps. and cyanobacteria to
ten farmers fields increased yield from 4-32%
depending upon the doses of fertilizer applied by
the farmers. All the farmers used the mycostraw
developed by them during the cultivation of oyster
mushroom. Addition of Aeschyomene in
bionutrient package further enhanced the saving
of nitrogen and phosphorus upto 65-75 percent of
recommended dose. Application of Azospirillum
and PGPR in six farmers fields in rabi maize
augmented the yield by 12-15 per cent. (RAU,
Bihar)

Demonstrations in Tamilnadu

In Front Line Demonstration trials on groundnut
in Tamilnadu, 13-16% increase in pod yield per

ha was observed in farmers fields (TNAU,
Coimbatore)

Biofertilizer Production and Demonstrations in
Madhya Pradesh

Soybean rhizobial and PGPR strains of IISS were
supplied for mass production to JNKVV
Biofertilzer production centre. During 2009, 2.13
lakh inoculants packets were prepared with these
strains and supplied all over Madhya Pradesh.
These inoculants packets were also used in 1000
demonstrations in farmers fields in a TATA-
ICRISAT livelihoods project in various districts
of M.P; and 100 demonstrations conducted by
IISS, Bhopal. Detailed observations (Fig.5.3) in
five farmers' fields in Raisen District showed that
soybean seed yield increased with INM option
with biofertilizers by 18% over balanced fertiliza-
tion and 54% over farmers' practice. (IISS,
Bhopal).

Fig.5.3 Effect of PGPR and Rhizobium inoculation on farmer's field in Raisen, Madhya Pradesh. Left=Farmers'

practice, Middle=Balanced Fertilization, Right=Integrated Nutrient management.
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6. EDUCATION AND TRAINING

6.1 Training Attended

Name Programme Venue Period

Manna, M.C Workshop on sustainable Tata-ICRISAT- May 12-13,
productivity enhancement ICAR 2009
initiative in India.

Dr K. Sammi Short training course on “GIS ICRISAT, July 27-31,

Reddy for Landscape Analysis” Hyderabad 20009.

Manna, M.C. Workshop on Municipal Confederation  August 20,
Solid Waste Management- of Indian 2009
Finding Opportunities from Industry and
wastes ITC center of

Excellency for
Sustainable
Development,
Bhubaneswar

Dr. K. Ramesh Training programme on NCAP, New August 26-28,
“Methodological workshop Delhi 2009
on impact assessment of
improved agricultural
technologies"

Dr. S.R. Mohanty  National Training NBAIM, Mau,  September 1-
Programme on Recent UP 21,2009
advances in molecular
identification and
characterization of
agriculturally important
microorganisms

DrJ. Training on “Cyber laws, Indian Institute ~ September 7—

Somasundaram Information Security and of Public 13,2009
Computers for Scientists and ~ Administration
Technologists’ (ITPA), New

Delhi
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Name Programme Venue Period

Dr. K. Ramesh Training programme CRIDA, 22 Oct—11
sponsored by DST on Hyderabad Nov, 2009
“Advances in Plant-
atmospheric interactions”

Dr. KM Hati Training course on “Scaling ~ Water November
up Water Productivity for Technology
Livelihood in Agriculture Centre, IARI, 2-15, 2009

New Delhi.

Manna, M.C. ICAR, Zonal Technology Central Institute November 4-6,
management Committee for Cotton 2009
workshop Research,

Nagpur

R.H. Wanjari Training on Integrated Dimapur November 25-

Dr. M. C. Manna Nutrient Management (INM)  Directorate of 27, 2009
to Nagaland State Agriculture,

Agricultural Officers Nagaland

Dr. Ranjit Kumar  Training Programme on Council for December 7 —
“Agricultural Policy Social 11, 2009.
Analysis” Development,

New Delhi

Dr.R.K.Singh Short course training on International December 21-
Capacity Building for Crop Research 27,2009
Integrated Watershed Institute for
Management Semi Arid

Tropics
(ICRISAT),
Hyderabad

Ms. Neenu Winter School on “Enhancing Central Institute January 1-21 ,
Input Application Efficiency  of Agricultural 2010
for Seeds, Fertilizers and Engineering,

Chemicals using Precision Bhopal.

Farm Machinery , Decision
Support Systems (DSS) and
Electronic Controllers for
Precision Agriculture in
Vertisols”
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Name Programme Venue Period

Dr. Ajay Training programme on CRRI, Cuttack. January 5-25,
“Greenhouse Gas Emission 2010
and its Mitigation in Relation
to Soil Organic Carbon(SOC)

Pool”.

Ms. Rashmi Training programme on IIFM, Bhopal January 18-22,
Ethnic issues and community 2010
management for young
scientists”

R.H. Wanjari Kisan Mela—cum-Sangoshthi  Directorate of January 23,

Weed Science 2010
Research,
Jabalpur

Ms. Rashmi Training programme on XIM, February 15—
“Finance management and Bhubnaeshwar 20, 2010
audit sensitization

Dr.R.K.Singh Training program on Acharya February 17 to
“Enhancing Water N.G.Ranga March, 9, 2010
Productivity in Agriculture”  Agricultural

University,
Hyderabad

Ms. Rashmi Training programme on ISTM, New March 34,
“ Knowledge management”  Delhi 2010

Dr. Sanjay Training programme on “IT ~ NIRD, March 11-20,

Srivastava based DSS for Geographical =~ Hyderabad 2010.
Information System for Rural
Livelihood Assessment”

Ms. Rashmi Training programme on NRSA, March 22—-April
“ Introduction to GIS and its ~ Hyderabad 16,2010

Dr. Ranjit Kumar

application”

Workshop on “Sources of
Growth in Indian
Agriculture- Trends,
Challenges and Prospects”

NCAP, N.Delhi

March 27, 2010
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Foreign Training Attended

Sangeeta Lenka attended three months foreign
training on “Carbon Trading,
sequestration/Climate Change” (Natural Resource
Management) under the able guidance of Prof.
Keith Paustian, Department of Soil and Crop
Sciences, Natural Resource Ecology Lab,

Carbon

USA. The training was sponsored by NAIP,
ICAR, New Delhi.

Deputation/Foreign visit

Dr. M. V. Singh attended International Plant
Nutrition Colloquium (IPNC) held at California,
USA during 26 to 30 August 2009.

Colorado State University, Fort Collins, Colorado,

6.2

Training Organized for students
Name of the Name of the Coordinating | Duration Training
Institution/ Trainee and Scientist & of the Programme
College Degree Division at Training
Programme IISS
Extol Institute of  Mr. Kushi Dr.M.C.Manna 6 months Long-term effect
Management, BU Baliyan, M.Sc. of integrated
Biotech nutrient
management on
methane emission
and soil biological
activities in Alfisol.
Extol Institute of ~ Mr. Kesin Dr. 6 months Methanogenesis in
Management, BU Paliwal, M.Sc. S.R.Mohanty tropical soils under
Biotech long term fertilizer
application
Extol Institute of  Ms. Nindiya Dr. 6 months Biogeochemical
Management, BU  Singh, M.Sc. S.R.Mohanty Processes in soils
Biotech under long term
fertilizer
application
BU, Bhopal Mr. Vinod Dr. A. B. 10 days Techniques used
Verma, M.Sc. Singh in biochemical
Microbiology analysis
Department of Mr. Dilesh Dr. N.R. 5 months  Effect of different
Biotechnology, Kumar Uikey Panwar land management
Dr. H. S Gaur practices on soil
University, Sagar organic carbon
(M.P) stock in Sehore and
Vidisha district of
central Madhya
Pradesh
Department of Mr. Javeed Dr. Ajay 6 Months  Characterization of
Limnology, Ahmad Lone tolerance limit in
Barkatullah Spirulina platensis
University, in relation to
Bhopal Lineasr
Alkylbenzene
Sulphonate (LAS)
an Nano-particles
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Name of the Name of the Coordinating | Duration Training
Institution/ Trainee and Scientist & of the Programme
College Degree Division at Training
Programme IISS
Jawahar Lal Miss Megha Dr. N.R. 3 Months  Effect of different
Nehru PG Yadav Panwar land management
College, Bhopal practices on soil
(Barkatullah enzymatic activity
University, in Sehore district of
Bhopal) central Madhya
Pradesh
Miss Humera Dr. N.R. 3 Months  Effect of different
Khanam Panwar land management
practices on soil
enzymatic activity
in Vidisha district
of central Madhya
Pradesh
University Miss Saima Dr. N.R. Three Characterization of
Teaching Shameem Panwar months polluted soils for
Department, their physico-
Barkatullah chemical properties
University, collected from
Bhopal (M.P) different parts of

central India
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7. AWARDS/HONOURS/RECOGNITIONS

7.1 Awards

Dr. K. Ramesh received NAAS Young scientist
award for the year 2007-08 for soil, water and
environmental sciences

Dr. K. Ramesh receiving NAAS Young scientist award

DrM. C. Mannareceived the Fellowship of Indian
Society of Soil Science, for the Year, 2009.

Dr. A. B. Singh received the ISAB Fellowship for
the year 2009-10 during XI Silver Jubilee
Convention of the Indian Society of Agricultural
Biochemist, held at BHU, Varanasi.
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7.2  Recognitions

Dr. A.B. Singh, Principal Scientist, Soil Biology
acted as Chairman Technical Session IV on
“Organic Standards for Quality of Produce”
during National Seminar on Organic farming for
Sustainable Agriculture & Livelihood Security at
Raj Mata Vijaya Raje Scindia Krishi
Vishwavidyalaya Gwalior held on December, 23-
24,2009

Dr. M.C. Manna HOD, Soil Biology nominated as
Co-chairman to evaluate the best poster
presentation during National seminar on
Agriculture and Global Warming: Challenges and
Potentials held at Raj Mata Vijaya Raje Scindia
Krishi Vishwavidyalaya Gwalior.

8. LINKAGES AND COLLABORATIONS
IN INDIA AND ABROAD

The institute has strengthened linkages with ICAR
institute and SAUs located throughout the country,
the international agencies, and the extension &
development agencies. Linkages have been
strengthened by organizing workshops/ meetings
of AICRP projects in which scientists of co-
operating centers located at SAUs or ICAR
institutes have participated. Efforts have also been
made to strengthen research collaborative
activities with SAUs through guidance of
PG/Ph.D students by the institute scientists. The
IISS has also encouraged interactions by
exchanging its Annual Reports with about 194
ICAR Institutes/SAUs. The Annual Reports of
other Institutions are also being received in the
library for the reference of scientists and for
exploration of further collaboration in research
projects.

The Indian Institute of Soil Science has
established research linkages and collaborations
with other ICAR institutes and State Agriculture
Universities (SAUSs) through its network of NAIPs
and AICRPs/Networks and their cooperating
centers. All the three AICRPs and one Network
Project's co-operating units located at IISS,
Bhopal have 56 cooperating centers spread over in
almost all the SAUs.

One ACIAR, Australia funded research project on
“Integrated manure nutrient management in
soybean/wheat cropping systems on vertisols in
Madhya Pradesh and Queenland” has been started
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from Julyl, 2004. In this project, IISS is
collaborating with University of Queensland,
Australia and Department of Natural Resources
(DNR), Brisbane, Australia.

Four network projects on the following aspects
are being operated in the institute.

1. Network project on organic farming
(NPOF)

2. Evaluation of efficacy of Granubor II in
ameliorating boron deficiency in important
field crops under major ecological zones of
India.

3. Assessment of quality and resilience of soils
indiverse agro-ecosystems.

4.  Understanding the mechanism of variation
in status of a few nutrionally important
micronutrients in some important food
crops and the mechanism of micronutrient
enrichment in plant parts.

In a NAIP project on Nano-technology, institute
has collaboration with CAZRI, Jodhpur. There is
a collaboration with CRRI, Cuttack in another
NAIP project on “Soil Organic Carbon Dynamics
and Climatic Change”. AMAAS funded research
project on “Improving Yields and Nutreint Uptake
of Selected Crops through Microbial Inoculants in
Vertisols of Central India” was initiated in the year
2008 in collaboration with NBAIM, Mau.
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Co-operating Centers of AICRPs/Networks located at IISS, Bhopal

S.No

All India Coordinated Research Projects

No. of co-operating centres

ICAR SAUs/SGUs Total

AICRP on Long Term Fertilizer Experiments to
Study Changes in Soil Quality, Crop
Productivity and Sustainability (LTFE):
Hyderabad, Raipur, New Delhi, Junagarh,
Palampur, Ranchi, Bangaluru, Pattambi,
Jabalpur, Akola, Parbhani, Bhubaneshwar,
Ludhiana, Udaipur, Coimbatore, Pantnagar,
Barrakpore.

AICRP for Investigation on Crop Response
Correlation (STCR): Hyderabad, Pusa, Raipur,
New Delhi, Hisar, Palampur, Bangaluru,
Vellanikkara, Jabalpur, Rahuri, Bhubaneshwar,
Ludhiana, Bikaner, Coimbatore, Pantnagar,
Kalyani, Barrackpore.

AICRP on Micro and Secondary Nutrients and
Pollutants in Soil and Plants: Hyderabad, Pusa,
Anand, Hisar, Jabalpur, Akola, Bhubaneshwar,

Ludhiana, Coimbatore, Pantnagar, Lucknow.

Network Project on Biofertilizers (BNF): Jorhat,

New Delhi, Hisar, Jabalpur, Parbhani,
Amarawathi, Bhubaneshwar, Junagarh,

Coimbatore, Pusa, Solan.

Total

2 15 17
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S1.No.

Title of the Research Project

Programme I: Nutrient Management and Fertility Improvement

(A)

In-house Projects

1

Long-term evaluation of integrated plant nutrient supply modules for
sustainable productivity in Vertisol.

Muneshwar Singh, K. Sammi Reddy, A.K. Biswas, A.B.Singh & R.S.
Chaudhary

Development of region-specific databases on nutrient resources in agriculture
and user friendly intelligent data retrieving systems for rational and efficient
nutrient management.

S. Srivastava, A.Subba Rao, D. Damodar Reddy, S. Ramana, N.R.Panwar,Y.
Muralidharudu and Abhishek Rathore

Long-term effect of fertilizer and manure application on carbon pool dynamic
in a Vertisol under soybean -wheat systems.

Brij Lal, Muneshwar Singh, K.Sammi Reddy, A K. Biswas, R.S. Chaudhary
and A.B.Singh

Development of web enabled statistical software for analysis of data of AICRP
on STCR.

Abhishek Rathore, Y.Muralidharudu, A.Subba Rao, V.K.Gupta and Rajender
Prasad (IASRI, New Delhi)

Transformation and phyto-availability of zinc and boron in selected bench
mark acid soils amended with lime and farmyard manure.

Sanjib Kumar Behera and M.V.Singh

Soil carbon saturation and stabilization in some soils in India.

Pramod Jha, Brij Lal Lakaria, Ritesh Saha, S.R.Mohanty, A.K.Biswas and
Muneshwar singh

Study on nanoporous zeolites for soil and crop management.

K. Ramesh, K. Sammi Reddy and I.Rashmi

Efficacy of soil sampling strategies for describing spatial variability of soil
attributes.

B.N.Mandal, Neenu S, S.Srivastava, and Y. Muralidharudu

(B)

Externally Aided Projects

Integrated manure nutrient management in soybean/wheat cropping systems
in Vertisols in M.P. (ACIAR Project)

A. Subba Rao (Project Leader), K. Sammi Reddy (Operational Leader), D.L.N.
Rao, Muneshwar Singh & M. Mohanty
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List of Approved on-going Projects

IISS

Development of methodology using RS, GPS & GIS for delineating area of a
district in different fertility zones. (MP COST)

K.N. Singh, Abhishek Rathore A.K.Tripathi and A.Subba Rao

20

Tillage effects on weed dynamics in soybean-wheat system on Vertisol.
Blaise Desouza, R.H.Wanjari and R.K. Singh

11

Ailing Agricultural productivity in economically fragile region of India: An
analysis of synergy between public investment and farmer’s capacity. (ICAR
Cess Fund — Award)

Ranjit Kumar

21

Detection of water and nitrogen stress and prediction of yield of soybean and
maize using hyper-spectral reflectance and vegetation indices.

K.M. Hati, R.K. Singh, Blaise Desouza and A.K. Misra

12

Boom Flower (Nitrobenzene 20% EW)-its influence on growth, physiology,
nutrient uptake and yield of tomato plant. (Contractual Research Project)

K.B.Hebbar, Ajay and S.Ramana

22

Participatory assessment of qualitative parameter for categorizing different
degrees of soil quality to enhance the soil health and productivity.

R.S.Chaudhary

13

Nano-technology for enhanced utilization of native phosphorus by plants and
higher moisture retention in Arid Soils. (NAIP)

Tapan Adhikari and A.K.Biswas

23

Evaluating conservation tillage on various sequences/ rotations for stabilizing
crops productivity under erratic climatic conditions in black soils of Central
India.

J. Somasundaram, Blaise Desoza, R.S. Chaudhary, K.B. Hebbar, Ranjit Kumar

14

Understanding the mechanism of variation in status of a few nutritionally
important micronutrients in some important food crops and the mechanism of
micronutrient enrichment in plant parts. (NAIP)

M.V.Singh, S.K.Behera, Muneshwar Singh, K.B.Hebbar, P.C.Mishra and
Tapan Adhikari

24

Impact of crop covers on soil and nutrient losses through runoff in Vertisol.

R.K.Singh, R.S.Chaudhary, J.Somasundaram, [.Rashmi and Blaise Desouza

Programme III: Soil Qualities for Sustainable Productivity

15

Evaluation of Allwin wonder and Allwin top for their effects on maize
productivity and soil fertility. (Contractual Project).

K.Ramesh and S. Ramana

16

Testing of UI and NI modified urea fertilizer for higher N use efficiency in
maize based cropping system on a Vertisol pomegranate. (Contractual)

K. Sammi Reddy and Brij Lal Lakaria

17

GPS and GIS based model soil fertility maps for selected districts for precise
fertilizer recommendations to the farmers of India.

A. Subba Rao, Y.Muralidharudu, M.V.Singh, Muneshwar Singh, K.N.Singh,
R.H.Wanjari, S.K.Behera and A.Rathore

Programme II: Management of Soil Physical Components

(A) In-house Project

18 Study of Long-term tillage management with differential nitrogen on soybean-
wheat cropping systems in Vertisols.
A K. Misra, K.M. Hati and R.K.Singh

19 Tillage and manure interactive effects on soil aggregate dynamics, soil organic

carbon accumulation and pass flow in Vertisols.

Sangeeta Lanka, A.K.Misra, M.C.Manna, D.D.Reddy, K.M Hati, R.K.Singh,
S.K.Rautray and B.K.Garg.

(A) In-house Project

25 Studies on the effect of organic nutrient sources on yield and quality of
pomegranate.
A.B. Singh, D.L.N. Rao and A.K.Tripathi

26 Development of composting techniques for recycling of municipal solid wastes
M.C.Manna and A.B.Singh

27 Quality assessment of crops under different nutrient management system in
long term experiment
A.B.Singh, P.Ramesh, Muneshwar Singh, A.K.Tripathi and A.Su bba Rao

28 On farm Production and evaluation of vermi-compost and enriched compost
A K.Tripathi, M.C. Manna, A.B. Singh and Ranjit Kumar

29 Structural and functional diversity of microbes in soil and rhizosphere.
Santosh R. Mohanty, M.C.Manna and Muneshwar Singh

(B) Externally Aided Projects

30 Improving yields and nutrient uptake of selected crops through microbial

inoculants in Vertisols of Central India (AMAAS)
D.L.N. Rao and M.C. Manna
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Soil organic carbon dynamics and climatic changes and crop adaptation
strategies. (NAIP)

M.C.Manna, S. Ramana, K.Sammi Reddy, A.K. Tripathi, Muneshwar Singh
and K.N.Singh

32

Network Project on Organic Farming
A. B. Singh, S. Ramana, N.R. Panwar and K. Ramesh

Programme IV: Minimizing Environmental Pollution

(A)

In-house Project

33

Investigation on effect of continuous use of sewage water as irrigation on
swell-shrink soil quality

J.K. Saha, A K. Biswas and Ajay

34

Developing quality indices of urban solid waste composts

J.K.Saha, N.R.Panwar and M.V.Singh

35

Developing database on extent of soil and water contamination in India

N.R.Panwar, Abhishek Rathore, Tapan Adhikari, S.Ramana, A.K.Biswas,
J.K.Saha, S.Srivastava and S.Kundu

36

Diagnosis and Management of Emerging Physiological Disorders of Cotton,
Wheat and Soybean in Black Soils of Central India Under Changing Climatic
Scenario

K.B.Hebbar, N.R.Panwar, S.Ramana, Ajay, P.Ramesh and S.Kundu

37

Phyto-extraction of Cr by some floriculture plants.

S. Ramana, A.K. Biswas, Ajay and A.B. Singh

(B)

Externally Aided Projects

38

Assessment of quality and resilience of soils in diverse agro-ecosystems (NAIP)

S.Kundu, A.Subba Rao, Muneshwar Singh, Y.Muralidharudu,, J.K.Saha,
A K.Biswas, A.K.Mishra, A.K.Tripathi, K.Sammi Reddy, N.R.Panwar,
R.H.Wanjari, K.M.Hati, K.N.Singh and T.Adhikari

39

Impact assessment of continuous fertilization on heavy metals and microbial
diversity in soils under long term fertilizer experiment
Tapan Adhikari and Sunita Singh
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11. CONSULTANCY, CONTRACTUAL SERVICES, PATENT,
COMMERCIALISATION OF TECHNOLOGY

Evaluation of Lands Allotted to the Oustees of Omkarshwer Project

Hon'ble High Court, Jabalpur, on appeal from Narmada Bachao Andolan (NBA) gave an order to Indian
Institute of Soil Science, Bhopal to assess the suitability of land allotted to oustees of Omkareshwar
Project spread over the districts of Harda, Khandwa and Burhanpur and submit its report to the High Court.
The Institute very promptly undertook the responsibility and constituted a team of scientists and technical
personnel under the leadership of Dr. A.K. Biswas, who inspected every parcel of lands allotted to different
farmers in Harda, Burhanpur and Khandwa districts in two phases from 05/04/09 to 09/04/09 and 25/05/09
to 29/05/09. Representatives of NBA and Govt. of M.P. accompanied the IISS team as directed by the
Hon'ble High Court. The plots were evaluated for their suitability for agriculture. Land features and soil
properties were recorded at the sites and soil samples were also collected and analyzed at the Institute. Out
of 146 plots evaluated in two phases, 116 plots were found suitable for agriculture. The reports for the same
was prepared and submitted to Hon'ble High Court, Jabalpur within the stipulated time.

The following contractual projects are under operation.

Title Project Team Sponsored by

1.  Boom Flower (Nitrobenzene K.B.Hebbar, Devicrop Sciences,
20% EW)-its influence on D.Damodar Reddy, Madurai, TN
growth, Physiology, nutrient Ajay and S.Ramana
uptake and yield of tomato
plant.

2. Evaluation of Allwin wonder K. Ramesh, Sree Ramcides
and Allwin top for their effects S. Ramana and Chemicals Pvt. Ltd.
on maize productivity and A. K. Biswas Chennai

soil fertility.

3. Testing of Ul and NI modified K. Sammi Reddy and Potash Research Institute
urea fertilizer for higher N use Brij Lal Lakaria of India (PRII),
efficiency in maize based Gurgaon
cropping system on a Vertisol
pomegranate.
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12. IRC, IMC, RAC, IBC, IPC, 1JSC

(Institute Research Council, Institute Management Committee, Research Advisory Committee,
Institute Building Committee, Institute Purchase Committee, Institute Joint Staff Council
Committee)

Institute Research Council

1 Dr. A. Subba Rao Director Chairman
2 Dr. Y.Muralidharudu PC (STCR) Member
3 Dr. Muneshwar Singh PC (LTFE) Member
4 Dr. D.L.N. Rao PC (BNF) Member
5 Dr. A.K.Misra Head, Division of Soil Physics Member
6 Dr. S.Kundu Head, Division of ESS Member
7 Dr. M.C. Manna Head, Division of Soil Biology Member
8 Dr. A.K. Biswas Head, Division of Soil Chemistry Member
9 Dr. A.B. Singh Principal Scientist Member
10 | Dr. K. Sammi Reddy Principal Scientist Member
11 | Dr. K.B. Hebbar Principal Scientist Member
12 | Dr. Blaise Desouza Principal Scientist Member
13 | Dr. Ajay Principal Scientist Member
14 | Dr. J.K. Saha Principal Scientist Member
15 | Dr. R.S. Chaudhary Principal Scientist Member
16 | Dr. A.K. Tripathi Principal Scientist Member
17 | Dr. K.N. Singh Principal Scientist Member
18 | Dr. Tapan Adhikari Principal Scientist Member
19 | Dr. Sanjay Srivastava Senior Scientist Member
20 | Dr. Kuntal M. Hati Senior Scientist Member
21 | Dr. S. Ramana Senior Scientist Member
22 | Dr. R.H. Wanjari Senior Scientist Member
23 | Dr. Brij Lal Lakaria Senior Scientist Member
24 | Dr. Pramod Jha Senior Scientist Member
25 | Dr. K. Ramesh Senior Scientist Member
26 | Dr. Ritesh Saha Senior Scientist Member
27 | Dr. J. Somasundaram Senior Scientist Member
28 | Dr. S.R.Mohanty Senior Scientist Member
29 | Dr. Abhishek Rathore Scientist (Sr.Scale) Member
30 | Dr. N.R. Panwar Scientist (Sr.Scale) Member
31 | Mr. M. Mohanty Scientist (Sr.Scale) Member
32 | Dr. Mrs.Sangeeta Lenka Scientist Member
33 | Dr. Sanjib Kumar Behera Scientist Member
34 | Ms. .LRashmi Scientist Member
35 | Ms. Neenu S Scientist Member
36 | Dr. B.N.Mandal Scientist Member
37 | Dr. Asit Mandal Scientist Member
38 | Ms. Radha T.K. Scientist Member
39 | Dr. M.V.Singh PC (MSN) Member Secretary
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The first meeting of IRC was held on 11", 12" and
16" June, 2009 under the chairmanship of Dr. A.
Subba Rao, Director of the Institute. Dr. S. Kundu,
Member Secretary, IRC, extended hearty
welcome to all participates and requested all the
members to present their results briefly and
precisely. In his opening remarks chairman
pointed out that all the RAC members were happy
over the presentations made by the scientists
during last RAC meeting and requested all the
members to make some good publications in view
ofthe next convention of the Indian Society of Soil
Science to be held at IISS Bhopal in 2010. He also
asked the scientists to associate themselves as Co-
PI is not more than 4 projects and each scientist
should have at least one project as P.I. Dr. R. S.
Choudhary, Dr. R. K. Singh, Dr. K. Ramesh, Dr.
Ajay and Dr. Somasundaram were asked to
formulate new research projects on current
upcoming issues and deliver seminar before the
next IRC meeting. The chairman emphasized that
no scientist can earn honor and respect without
doing basic research work, therefore, scientists
should indulge themselves in search with novel
innovative ideas.

Thereafter, Pls of all the in-house and externally
funded projects presented the brief achievements
of their projects before the house and the
suggestion/comments were recorded. The
following research projects were declared
completed by the house.

1). Development of potassium management
strategies for Alfisols in view of lessons
learnt from long term fertilizer experiments.

2). Investigations on phosphorus fractions in
diverse organic manures and their effects on
phosphorus speciation and availability in
contrasting soils.

3). Nutrient dynamics and production
sustainability of cropping sequences under
organic farming system in Vertisols.

IRC

4). Impact of Linear alkylbenzene sulphonate
(LAS) and sodium tri poly phosphate
(STPP) present in detergents on crop
growth and soil quality.

5).  Contractual research network on evaluation
of efficacy of Granubor II in ameliorating
boron deficiency in important field crops
under major ecological zones of India.

6). Development of suitable methodology for
soil fertility using GIS and GPS tools for
precise fertilizer recommendations based
on spatial variability.

Following two research projects were approved
by the IRC:

1). Detection of water and nitrogen stress and
prediction of yield of maize using hyper-
spectral reflectance and vegetation indices.

2).  Evaluation of Allwin wonder and allwin top
for their effects on Maize productivity and
soil fertility (Sponsored by Sree Ramcides
Chemicals P Ltd)

Concluding the IRC meeting, the chairman
remarked that all the scientists should exercise
maximum restraint over commenting on others
and extend meaningful co-operation and co-
ordination in carrying out research work. In view
of the hosting of ISSS convention in 2010, he
emphasized that our website has to be updated
with new information and bring out some useful
publications before the convention.

The second meeting of IRC was held on 11-13 and
23 November, 2009 under the chairmanship of
Dr.A.Subba Rao, Director of the Institute. Dr. S.
Kundu, Member Secretary, IRC, extended hearty
welcome to all the participants and requested all
the members to present their results briefly and
precisely. In his opening remark chairman
extended hearty welcome to all the new members
of IRC, namely, Dr. S.R. Mohanty, Dr.Pramod
Jha, Dr. Ritesh Saha, Dr. Lenka, Miss Radha,
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Miss Neenu, Miss Rashmi, Dr. B. N. Mandal and
Dr. A. Mandal. He pointed out that council is now
undertaking mid-term appraisal of all the
Institutes, hence research has become accountable
by the planning commission and agriculture
ministry. The chairman emphasized that relevant
research has to be done so that the information
generated may be utilized for the technology
generation and useful to the farmers. The
chairman also drew the attention of all the
members about the content of the letter sent by the
RAC chairman, Dr. J.S.P. Yadav, who once again
highlighted the following research thrust areas:

1.  Nutrient use efficiency enhancement for
sustainable and economic higher
productivity.

2. Harnessing management mechanisms for
greater soil carbon sequestration in different
soils and cropping systems.

3. Quantitative indices for categorization of
varying degrees of soil quality/ health for
major production systems and agro-
environments.

4.  Exploiting soil-root interface for higher
productivity.

5. Eco-friendly adoptable remedial measures
related to soil and water pollution.

6.  Anticipatory soil research for coping and

Institute Management Committee (IMC)

mitigating adverse effect of impending
climate change.

Thereafter, PIs of all the in-house and externally
funded projects presented the brief achievements
of their projects before the house and the
suggestion/ comments were recorded.  The
following research projects were declared
completed by the house and the respective PI was
asked to submit RPF-III.

1) Boom flower (Nitrobenzene 20% EW) its
influence on growth, physiology, nutrient
uptake and yield of tomato plant
(Contractual Research Project).

2)  Studies on the effect of organic nutrient
sources on yield and quality of
pomegranate.

3) Investigation on effect of continuous use of
sewage water as irrigation on swell-shrink
soil quality.

Concluding the IRC Meeting, the chairman
remarked that all the scientists should exercise
maximum restraint over commenting on other's
work and extent meaningful suggestion and
comments on carrying out research work. Inview
of the hosting of ISSS convention in 2010, he
emphasized that our website has to be updated
with new information and bring out some useful
publications before the convention.

Representation Name Designation
Director of the institute Dr. A. Subba Rao Chairman
Institute’s scientists Dr.S.Kundu, Head, ESS Division Member
Dr.R.S.Chaudhary, Pr.Scientist Member
Dr.D.Damodar Reddy, Pr.Scientist Member
Asst. Finance & Accounts | Shri Rajesh Dubey Member
Officer of the Institute
Administrative officer of Shri Kumar Vivek Member Secretary
the Institute

Institute Management Committee (IMC) meeting
was held on 25 June 2009. During the meeting
chaiman elaborated on-going activities to the IMC

Research Advisory Committee (RAC)

IMC & RAC

members. The IMC recommended to procure the
urgently required equipment that were mentioned
in XIplan EFC.

The composition of RAC w.e.f. Jan 25,2008 is as follows

1. Dr. J.S.P. Yadav Chairman
2. Dr. R.K. Gupta Member
3. Dr. PK. Chhonkar Member
4. Dr. P.D. Sharma Member
5. Dr. Biswapati Mandal Member
6. Dr. A. Subba Rao Member
7. Dr. PK. Aggarwal Member
8. Dr. Y. Muralidharudu Member Secretary

The 15" meeting of the RAC of the Indian Institute
of Soil Science (second meeting of the Fifth RAC
since inception of the Institute) was held during
21" —22™ May, 2009. All the members of RAC
were present in the meeting except, Dr. P.K.
Aggarwal who could not attend because of other
engagement.

1 Dr. J.S.P. Yadav Chairman

2. Dr. R.K. Gupta Member

3. Dr. PK. Chhonkar Member

4. Dr. P.D. Sharma Member

5. Dr. Biswapati Mandal Member

6. Dr. A. Subba Rao Member

7. Dr. Y. Muralidharudu Member-Secretary

At the outset, Dr. Y. Muralidharudu, member
secretary RAC, and Dr. A. Subba Rao, Director,
Indian Institute of Soil Science welcomed the
RAC members.

Introductory Remarks of the Chairman RAC
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Dr. J.S.P. Yadav expressed thanks to the Director,
Dr. A. Subba Rao and Member Secretary,
Dr. Y. Muralidharudu for arranging the second
meeting of the present RAC on May 21 & 22,
2009. He again emphasized the utmost
importance of good soil health for ensuring
sustainability of higher agricultural productivity,
especially in the context of present scenario of
wide mismatch between conservation and
exploitation of soil resource. The Indian Institute
of Soil Science should be alive to the emerging
national problems like climate change, low input
use efficiency, low soil organic carbon status, soil
degradation etc, and to capture this opportunity
for making visible significant contributions. The
first mandate of the Institute being conduct of
basic and strategic research, the scientists should
play a leading role in incorporating more soil
science component in the research programmes.
The scientists should not follow the treaden path
and should avoid repetition of past work which
has already yielded well-proven results. They
should adopt multi-disciplinary team approach in
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research, cutting across the divisions. The

research findings should have adoptability and
replicability to the target areas.

In the rhizosphere, the bacteria living in close
contact with the roots, play a key role in
improving soil structure and increasing
bioavailability of nutrients for plant uptake and
therefore, rhizosphere is considered biologically
more active than the bulk soil. Organic carbon
sequestration has attracted great attention these
days as a basic requirement of good soil health.
The International Congress on “Global Climate
Change Imperatives for Agricultural Research in
Asia Pacific” organized jointly by APAARI and
JIRCAS on October 21-22, 2008 in Japan,
stressed the need of enhancing carbon
sequestration in soils through adoption of
scientific soil and crop management practices.
The Indian Institute of Soil Science should,
therefore, evolve scientifically sound soil and
crop management practices that can be adopted
easily on a large scale by the small and marginal
farmers, who are knowledge poor as well as
resource poor. Organic farming is developing
rapidly at the global level and is reported to be
practised in more than 130 countries, occupying
about 31 M ha with the trade valued at US $ 38.6
billion. In India too, organic farming is thriving
in many areas, occupying about 5,38,000 ha.
India exported organic products worth Rs.3000
million in 2007, and is expected to reach the
figure of Rs.40 billion by 2012, equivalent to
about 2.5 per cent of current global trade. Though
IISS is already conducting research on organic
agriculture, it will be advisable to strengthen
critical scientific investigation on this aspect to
arrive at validated results of practical value
relating to soil health enhancement, resource
conservation, favorable input: output ratio,
quality of produce, food and nutritional security,
ecological safety and other relevant issues.

The IISS 1is planning to organize Annual
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Convention of the Indian Society of Soil Science
in 2010. It will also perhaps celebrate its Silver
Jubilee in 2012. The Institute should take
appropriate action well in advance, so that these
events are historic landmark and add remarkably
to its scientific visibility. The publication “Soil
Science Research in India 1988-2008” brought
out by IISS is commendable, but is has to be
updated further including the concise summary
of research done on different aspects like
individual nutrients, IPNS, biodiversity, soil
quality etc.

Comments /observations made on
presentations

Based on presentations made by HODs and PCs,
the RAC members made the following
observations /suggestions for further work.

1. Soil Physics Division

¢ Soil bulk density vs soil moisture content
relationship is soil depth dependent. This
should be borne in mind while making
interpretation of the observed data on the
two parameters.

¢ Tillage effects are reflected in transient
infiltration rate-time data. However,
terminal /final infiltration rates tend to
converge to a value usually characteristic
of least permeable layer/ horizon. The
most appropriate time for assessing
infiltration rates would be at the end of
rainy season. If the purpose is to compare
tillage effect on soil porosity or pore size
distribution, then soil- moisture
characteristics estimated in —situ in the 1-
bar range should be a better alternative.

2. Environmental Soil Science Division

¢ Urban sewage water is invariably utilized
for irrigating vegetable crops grown in
suburban areas. Based on data generated
on its effect on soil quality (heavy metal

content) and quality of produce, the
institute should come out with suitable
recommendations/guidelines for safe use
of sewage waters for irrigation of major
soil types.

¢ Plant attributes that promote nutrient use
efficiency in general and micronutrients
use efficiency in particular, need to be
identified for major crops and shared with
the concerned crop institutes for
subsequent varietal improvement.

¢ Soils are used a sink for disposal of
contaminants and also for organic C to
curb global warming and improve soil
fertility. Attempts made by the Division of
Environmental Soil Science for using soils
as a sink of contaminants is praise worthy.
They can continue this work with
predominant soil groups where the
contaminants are generated for disposal.
Along with inorganic, organic' pollutants
may also be included. This will help to find
good sites for disposal of wastes with
favourable economics.

¢ Contaminants are omnipresent, and to
arrest their spread we need to know the
behavior in soil which is the ultimate sink
for its disposal and as such, a project
entitled ““ Predicting rate, fate and transport
of contaminants in soils and estimating a
threshold value” is suggested.

3. Soil Chemistry and Fertility Division

¢ Data base generated on organic sources of
plant nutrients should be analyzed to
estimate the share of organic sources in
meeting the requirement of nutrients of the
districtin question. +

¢ Recovery of soil applied Zn is less than
5%. Can we come out with general
recommendations for major cropping
systems, thereby minimizing the need for
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¢

¢
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soil testing and promoting use of zinc
containing N-fertilizers such as zincated
ureal | This could be a very good and
practicable strategy for accelerating use
of zinc as a plant nutrient.

ICAR commodity institutes are mandated
not only to develop crop varieties but also
to produce their nucleus and breeder seed,
so that the varieties developed reach the
ultimate client. IISS should also fall in
line and ensure that the products (mainly
biofertilizers, enriched organic manures
etc.) are made available with its brand
name. Since this would be a resource
generation activity, it will not be difficult
for the institute to formalize collaboration
with cooperating centres which are
already engaged in manufacturing
Biofertilizers/cultures of agriculturally
useful micro-organisms.

The division of Soil Chemistry and
Fertility has done commendable work on
INM and validated their technology
conducting large number of FLDs at
different locations of the country. They
have also inventorised availability of
different organic sources of nutrients at
the district level. It is suggested that in
collaboration with STCR, they come out
with bulletins on INM for different
cropping systems and agroclimatic
regions based on the availability of the
organics database generated. They may
also put the database on map for easy
access to the policy makers, planners and
end users.

Because of a huge import bill and a
possible scarcity of K fertilizers, attempts
may be made to mobilize K from difficult
available sources to plant available form
using microbes through a project say
entitled “ Increasing plant availability of
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K from mineral sources using
microorganisms”

4. Soil Biology Division

¢ Soil health related issues to be focused
including bioremediation.

5. AICRPonLTFE

¢ Study may be initiated in all the LTFE sites
to find out the critical/threshold values of
crop residue/organic C that need be
incorporated for maintenance of SOC in
soils of the major agroclimatic regions of
the country.

6. BF Network Project

1. VAM work with references to fruits and
plantation crops may be initiated.

2. Composts enriched with biofertilizers
may be explored.

7. AICRPon Micronutrients

The AICRP on Micronutrients and pollutant
elements has generated invaluable information
and is delineating areas having multinutrient
(micro) deficiencies. On the other hand, concerted
efforts are being made by DAC for incorporation
of specifications for multi(micro) nutrient mixture
in FCO. Rationale for such attempts needs to be
looked into and necessary scientific inputs may be
passed on to the concerned authority.

While growing micronutrient deficiency tolerant
varieties, it is commonly observed that the
farmers end up with less yield. Economics of
cultivation of such tolerant varieties without any
micronutrient applied vis-a-vis a susceptible high
yielding varieties with micronutrient need to be
worked out before recommendation.
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8. AICRPonSTCR

The AICRP on STCR developed targeted yield
equations for a large numbers of crops and
cropping systems. Since it will take many years
to cover every holding of (110 m) the country, we
should try to find something complementarily of
soil testing for fertilizer recommendation. Plant
led strategy such as chlorophyll meter, color
charts, deficiency symptoms may also be put into
use, where soil testing facilities are not available.
To cut cost for soil testing, attempts may be made
to find multinutrient extractants for major soil
groups and crops of the country initiating a
project say entitled “Searching for a
multinutrient extractant for major soil groups and
crops”.

1. TISS should extend targeted yield concept
to rainfed ecosytems.

2. Prior to recommending optimum
nutrients for crops in acid soils there is a
need to include liming material for
adjustments to soil to a desired pH level
and provide Caand Mg.

3. Nutrient recommendations need to be
commensurate with the farmers
economic resources.

4. INM modules for major cropping
systems and soil types need to be
developed.

5. FLDs should be planned with different
farm wastes and fertilizers under INM.

6. Improve liaisoning with DAC, FAI and
other developmental agencies.

Institute Building Committee

RAC, IBC, IPC, 1JSC

1

2

Dr. A. Subba Rao, Director

Dr. M. V. Singh, PC (MSN)

Dr. Muneshwar Singh, PC (LTFE)

Dr. Y. Muralidharudu, PC (STCR)

Dr. A. K. Misra, Head, Division of Soil Physics

Dr. S. Kundu, Head, Division of ESS

Dr. D. L. N. Rao, PC (AINP on BNF)

Shri Rajesh Dubey, Assistant Finance & Accounts Officer

Shri. Kumar Vivek, Administrative Officer

Chairman
Member
Member
Member
Member
Member
Member
Member

Member Secretary

Institute Purchase Committee

1 Dr. R.S. Chaudhary, Pr.Scientist Chairman
2 Dr. K. Sammi Reddy, Sr. Scientist Member
3 Dr. Brij Lal Lakaria Member
4. Shri. Rajesh Dubey, Assistant Finance & Accounts Officer Member
5  Shri. Kumar Vivek, Administrative Officer Member
Institute Joint Staff Council
1 Dr. A. Subba Rao, Director Chairman
2 Dr. Brij Lal Lakaria Scientific
3 Shri. A. S. Rajput, Assistant Administrative
4 Shri. O. P. Shukla, T-2, Mechanic Technical
Shri. Harish Kumar Barmaiya, Lab Attendant Supporting
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13. PARTICIPATION OF SCIENTISTS IN CONFERENCES/

MEETINGS / WORKSHOPS / SYMPOSIA

Conferences/Meetings/workshops / Symposia

Name

Programme

Venue

Period

Dr. M. V. Singh

First annual workshop of the
Componenet-4 of NAIP

IVRI, Izatnagar,
Uu.p

14-15" April
2009

Dr. M. V. Singh International Plant Nutrition | California, USA | 26 to 30 August
Colloquium (IPNC) 20009.
Drs. A.K. Biswas CAC meeting of NAIP Sub- | IISS, Bhopal Sept. 5, 2009

and Tapan Adhikari

project on ‘Assessment of
quality and resilience of soils

in diverse agro-ecosystems’

Drs. M. V. Singh
and S. K. Behera

Launching workshop and
first CAC meeting of NAIP
sub-project “Understanding
the mechanism of variation in
status of a few nutritionally
important micronutrients in
some important food crops
and the mechanism of
micronutrient enrichment in
plant parts”

NBSS & LUP,
Nagpur

08-09" May
2009.

Drs. Muneshwar

Consortium Advisory

IISS, Bhopal

September 5 -6,

Singh and R.H. Committee (CAC) Meeting 2009
Wanjari of NAIP sub project entitled
‘Assessment of quality and
resilience of soils under
diverse agro-ecosystems’
Dr. D.L.N. Rao SAARC workshop on CSSRI, Karnal | September 9-10,

“Improving Nutrient Use

Efficiency in Agriculture”

2009

Dr. J. Somasundaram

Tata-ICRISAT-ICAR
workshop on ‘Sustainable
productivity enhancement
initiatives in India’

IISS, Nabi bagh,
Bhopal

12-13" May,
2009

Dr.R. S. Chaudhary

National workshop on
Agricultural Drainage

CIAE, Bhopal

Sept 15-16,2009

Dr. J. K. Saha

Capacity Building training
programme of Scientists and
Technologists on IPR &
WTO related issues

Consumer
Unity & Trust

Society, Jaipur

25-29" May
2009

Dr. A.K. Biswas

NAIP workshop

CIAE, Bhopal

May 31, 2009

Drs. A.K. Biswas
and Tapan Adhikari

Second meeting of CIC, CAC
and CMU of NAIP Sub-
project on ‘Nano-technology
for enhanced utilization of
native P by plant and higher
moisture retention in arid

soils’.

PAU, Ludhiana

June 15-16,
2009.

Technology
Dr. J. Somasundaram | “Food and Environmental Agra 16-18" Sept,
Security through Resource 2009
Conservation in Central
India: Challenges and
Opportunities” (FESCO)
Dr. K.B. Hebbar Interim review Workshop of | Amaltas, India | October 13,
ATCOM-II Habitat centre, | 2009
Lodhi Road,
New Delhi.
Dr. K.B. Hebbar National workshop’ towards | Ashoka Hotel, October 14,
Preparation of Chanakya puri, | 2009
Comprehensive Climate New Delhi.

Change Assessment’

Dr. K. Ramesh

9th Agricultural Science
Congress

National
Academy of
Agricultural
sciences, New
Delhi.

June 22-24, 2009

Drs. A K. Biswas
and Pramod Jha

Meeting on ‘Use of biochar

in agriculture’

IISS, Bhopal

Oct.19-20, 2009

Dr. K.B. Hebbar

High level conference on
‘Climatic change:
‘Technology Development

and transfer’

Vigyan
Bhawan, New
Delhi.

October 22-23,
2009
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Conferences/Meetings/workshops / Symposia

Drs. Muneshwar
Singh, Y.
Murlidharudu,
D.L.N. Rao, M.C.
Manna, K Sammi
Reddy, A.B. Singh,
A K. Tripathi,
Tapan Adhikari, J.

74th annual convention of the
Indian Society of Soil

Science

IARI, New Delhi

December 22-25,
20009.

Somasundaram,
Brijlal Lakaria,
Pramod Jha and
S.K. Behera
Dr. A.B. Singh National Seminar on Organic |Rajmata December 23-
farming for Sustainable Vijayaraje 25,2009
Agriculture and Livelihood  |Scindia Krishi
Security Vishwa
Vidyalaya,
College of
Agriculture,
Gwalior

Dr.R. S. Chaudhary

National Seminar on
Integrated management of
water resources with
reference to biodiversity and

ASET, Bhopal

16-17" Jan, 2010

Drs. A. Subba Rao | IPI-OUAT -IPNI International |[OUAT November 5 -7,
Muneshwar Singh | Symposium on Potassium Bhubaneswar 2009
and R.H. Wanjari, Role and Benefits in
Y. Muralidharudu . .
Improving Nutrient
Management for Food
Production, Quality and
Reduced Environmental
Damages.
Dr. Ajay National Seminar Organized | IARI, New November 5-7",
by Indian Society of Plant Delhi 2009
Phisiology
Drs. A.B. Singh, International Conference on | CAZRI, November 23 -
Ranjit Kumar and J. | Nurturing Arid Zones for Jodhpur 27,2009
Somasundaram People and Environment:
Issues and Agenda for 21
Century
Dr. Ranjit Kumar International Conference on | CAZRI, 24-28
and S. K. Behera “Nurturing Arid Zones for Jodhpur November
People and the Environment: 2009.
Issues and Agenda for the
21% Century”
Drs.Muneshwar AICRP LTFE Workshop IGKYV Raipur December 6 -8,
Singh and R.H. 2009
Wanjari
Drs. A.K. Biswas Third meeting of CIC, CAC CAZRI, Jodhpur | Dec. 15-16,
and Tapan Adhikari | and CMU of NAIP Sub- 2009
project on ‘Nano-technology
for enhanced utilization of
native P by plant and higher
moisture retention in arid soils,
Dr. A.B. Singh National Seminar on Organic | Rajmata December 23-
farming for Sustainable Vijayaraje 25,2009
Agriculture and Livelihood Scindia K.V.V.,
Security College of
Agriculture,
Gwalior
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livelihood
Dr. J.K. Saha National Workshop on North-Central 4t & 5™
Repair, Renovation and Region of February 2010
Restoration (RRR) of water | Central Ground
bodies Water Board at
Dr. Hari Singh
Gaur Central
University,
Sagar
Dr. Blaise Desouza | XIX Biennial workshop of IGKVYV, Raipur |23-24
DWSR co-ordinating Centre February 2010
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Dr. J.K. Saha

National Brainstorming
Workshop on “Preparation of
Activity Guide Book for
National Children Science
Congress 2010-2011°

organized by
NCSTC-
Network, Dept.
of Science &
Technology,
GOI at B.C. K.
V., Mohanpur,
W.B.

February 14 -17,
2010

Dr A. B. Singh and

A K. Tripathi

International Conference on
“Role of Bio-molecules in
Food Security and Health
Improvement and XI Silver
Jubilee Convention of the
Indian Society of Agricultural

BHU, Varanasi.

February, 17-20,
2010

Biochemists

Dr. T. Adhikari International Conference on | SRM University | February 24 -
Nano Science and Nano- Chennai 26™2010
Technology (ICONN 2010)

Dr.R.H. Wanjari 14™ Shri Vasantrao Naik Nagpur February 27 -28,

Memorial National

Agricultural Seminar

2010.

Dr. T. Adhikari

National Seminar on Role of
Innovative Environmental
Bio-technologies for
Greening India

Carrier College
Bhopal

March 16-17"
2010

Dr J.

Somasundaram

Workshop on “AGROWEB:
Guidelines for Uniformilty in
Contents of websites of all
the ICAR Institutes”

NBPGR

19" March,
2010.
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14. WORKSHOP/SEMINARS/SUMMER INSTITUTES/
GROUP MEETINGS/ FARMERS' DAY /WOMEN'S DAY
ORGANIZED AT THE INSTITUTE

14.1 Workshops / Group Meetings /
Seminars

Model Training Course (MTC)

A Model Training Course (MTC) on “Efficient
recycling of mineral and by-product nutrient
sources for sustainable crop production” was
organized at IISS, Bhopal during 2-9 November
2009 for Agricultural and Horticultural Officers of
different state Departments. MTC was sponsored
by the Department of Agriculture and Co-
operation, Ministry of Agriculture, Govt of India,
New Delhi. The objective of training programme
was to appraise these officers about nutrient
potential of the indigenous nutrient sources and to
impart knowledge of technologies for their
efficient use. Dr. K. Sammi Reddy and Dr. A. B.
Singh were the Course Director and Course Co-
Director, respectively.

The training programme was inaugurated by an
eminent soil scientist and former Director of
National Bureau of Soil Survey and Land Use
Planning, Nagpur, Dr. M. Velayutham on 2"
November 2009 (Photo 14.1). Seventeen trainees
from MP, Maharashtra, Punjab, Assam, Jammu
and Kashmir, Tamilnadu, Orissa were attended the
training programme (Photo 14.2). The course
content was divided into 6 modules which consist
of about 30 lectures including theory classes, field
visits, and video films. There were 3 guest lectures
delivered given by invited speakers. Dr. Pitam
Chandra, Director, CIAE, Bhopal presided over
the valedictory function and distributed
certificates to trainees on 9" November 2009.

BY-PRODUCT NUTRIENT
f (‘)]l; PRODUCTION

Directorat
\ [
" INDIAN INSTITUT

Photo 14.1 Dr. M. Velayutham, Former Director, NBSS
& LUP, Nagpur inaugurating the MTC

Photo 14.2 Group photo of MTC trainees

Short-term Training to KVK Personnel

A short-term training programme on “Soil Health
and Fertility Management” was organized during
12-15 February 2010. Sixty-one KVK personnel
from Madhya Pradesh, Chhattisgarh and Orissa
states had participated in the training programme.
This programme was sponsored by Zonal Project
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Directorate Zone VII, Jabalpur. The training
programme was inaugurated by Dr.U.S.Gautam,
Zonal Project Director, Jabalpur (Photo 14.3 and
14.4). This training programme included 10
practical oriented lectures and field visits. The
topics covered in the course are (1) Status of soil
health and crop productivity in Madhya Pradesh,
Chhattisgarh and Orissa, (ii) Balanced and
integrated nutrient management, (iii)
Micronutrient Management, (iv) Biofertilizers,
(v) Efficient use of mineral and by-product
nutrient sources, and (vi) Recycling of organic
wastes in agriculture. Dr. A. Subba Rao, Director,
IISS distributed certificates to the trainees during
valedictory function on 15" February 2010.

Photo 14.3 Dr. US Gautam, Project Director
inaugurating the KVK training

.

Photo 14.4 KVK trainees
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AICRP LTFE Workshop

The Workshop of AICRP on LTFE was organized
to review research progress of LTFE centre at
IGKVV Raipur (C.G.) during 6-8" December
2009. The workshop was inaugurated by
honourable Dr AK Singh, DDG (NRM), Prof MP
Pandey, Vice Chancellor, IGKV, Dr SS Khanna,
Ex-Vice Chancellor, IGKVYV, Dr SS Shaw, DoR,
IGKVYV, Dr RL Pandey, Dean, Dr SS Sengar,
Head, Soil Science also graced the function (Photo
14.5 & 14.6). A Souvenir and other six LTFE
publications (a LTFE Annual Report 2008-09 + 5
research Bulletins) were released on this
occasion(Photo 14.7).

» National Workshop ﬁ
AICRP ON LONG TERM FERTILIZER EXPERIMENT

“Changes in Soil Quality, Crop Pro tuctivity and

Sustainabii

Photo 14.6 Delegates in the workshop

Photo 14.7 Inaugural function of Workshop and release
of landmark publication of AICRP LTFE at
IGKYV Raipur (December 6-8, 2009)

Review workshop of AICRP on STCR

Annual group meeting of STCR Research
Workers was organized at Acharya N.G.
Ranga Agricultural University from 6" -7" June,
2009 to review the research progress of various
cooperating centres. Dr. A.K.Singh, DDG (NRM),
ICAR was the chief guest for the group meeting.
Dr. P. Raghava Reddy, Vice-Chancellor
ANGRAU presided over the inaugural session.
Dr. M. Velayutham expert for the meeting Dr. A.
Subba Rao, Director, IISS and Dr. G.
Lakshmikanta Reddy, Director of Research of the
university also participated in the meeting (Photo
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14.8). Several technical bulletins, pamphlets in
regional languages were also released during the
group meeting for the benefit of the researchers,
students, industries extension personnel and
farming community. The crop wise soil test based
recommendations for DOR, DRR, NRCS and
CRIDA were handed over to the directors of the
institutes by the chief guest. The progress of work
carried out and the constraints faced in the
execution of the assigned work by the different
centres was critically reviewed and the technical
programme of the work by different centres for
the year 2009-10 was also discussed. (Group
Photograph enclosed).

R T
. ; r | L B l
’llii-{'h“:
Photo 14.8 Group Meeting of AICRP (STCR) scientists
at ANGRAU, Hyderabad

Training on Integrated Plant Nutrient
Management

A training progrmamme was organized for the
district level agriculture officers of Department of
Agriculture, Govt. of Nagaland on Integrated
Plant Nutrient Management at IETC Medziphema
during 25-27 November, 2009. Thirty one
agriculture officers from different districts of
Nagaland attended the training programme.
During this training programme resource persons
from IISS, Bhopal delivered lectures on different
aspects of INM. The training was organized by
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State Department of Agriculture, Nagaland in
collaboration with Indian Institute of Soil Science,
Bhopal.

Photo 14.9 Meeting on Use of Biochar in Agriculture

The meeting on Biochar was held on October 19-
20, 2009 at IISS, Bhopal under the chairmanship
of Dr. A. Subba Rao, Director of the Institute. Dr.
S.S. Khanna, Ex Vice-Chancellor, Acharya
Narendra Dev University of Agriculture and
Technology, Faizabad, and Former Member of
Planning Commission, Mr. Persis Bilmoria, CEO
and Founder, Earthsoul India Pvt. Ltd., Mumbai,
Ms. Priyadarshini Karve, Project Co-ordinator,
Appropriate Rural Technology Institute (ARTI),
Pune and Mr. Nilesh P. Inamdar, Director
Business Development, Patpert Teknow Systems

Pvt. Ltd., Mumbai and Dr. G. Venkatesh, Scientist,
CRIDA, Hyderabad apart from the IISS scientists
attended the deliberations (Photo 14.9).

Launching workshop and first CAC meeting of
NAIP sub-project “Understanding the
mechanism of variation in status of a few
nutritionally important micronutrients in some
important food crops and the mechanism of
micronutrient enrichment in plant parts”

The launching workshop of the NAIP subproject
entitled “Understanding the mechanism of
variation in status of a few nutritionally important
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micronutrients in some important food crops and
the mechanism of micronutrient enrichment in
plant parts” (C4/C30022) was held at
NBSS&LUP, Nagpur on 8th May 2009 along with
another NAIP subproject entitled “Georeferenced
Soil Information System for Land Use Planning
and Monitoring Soil and Land Quality for
Agriculture” (C4/C30024). Dr. N. Panda, CAC
chairman (Sub project C4/C30024) presided over
the session and Dr. A. Badyopadhyay, National
Coordinator, Component4, NAIP was the Chief
Guest. On that occasion, CAC members viz. Dr. P.
N. Takkar (Chairman), Dr. C. Chatterjee
(Member), Dr. A. K. Dabadghao (Member), Dr.
A. Subba Rao, Director, IISS, Bhopal and Dr.
Deepak Sarkar, Director, NBSS & LUP, Nagpur
were also present (Photo 14.10). The CCPI along
with the associated scientists of all the
cooperating institutions participated in the
launching workshop as well as in CAC meetings.

: “I % 3 e
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Photo 14.10 Inaugural function of “Understanding the
mechanism of variation in status of a few
nutritionally important micronutrients in
some important food crops and the
mechanism of micronutrient enrichment in
plant parts”

At the outset, Dr. Subba Rao welcomed the

dignitaries and delegates to the launching

workshop. Dr. Bandyopadhyay, in his inaugural
address, emphasized the importance of the

subproject with respect to the innovativeness of

research and the partnership involved, which are
the main aspects of the NAIP. He said that the
subject of the project is of national importance and
the objectives of the subproject have to be
achieved by active involvement of the partners.
Dr. Takkar highlighted the importance of
micronutrient in Indian Agriculture and existing
micronutrient deficiencies and their importance in
soil-plant-animal-human health. In the light of this
the subproject is very important and to meet its
challenging objectives the participating centers
have to work hard. He wished all the best to the
consortium partners in their pursuit to achieve the
objectives of the subproject. Dr. M. V. Singh, CPI
presented overview of the subproject and
explained about the thoughts behind the designing
ofthe same.

National Coordinator (Component 4), CAC
members, Consortium leader, CPI, CCPI and
associated scientists of the subproject participated
in the meetings (Photo 14.11). Dr. Badyopadhyay
briefed the house about the status of the CAC
members and the powers enjoyed by them. CAC
members are the partners of the subproject to help
and assist the CPI and CCPI in achieving the

> . [ * 3

Photo 14.11 First CAC meeting of “Understanding the
mechanism of variation in status of a few
nutritionally important micronutrients in
some important food crops and the
mechanism of micronutrient enrichment in
plant parts” in progress
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objectives of the subproject. The CAC members
can make financial and technical
recommendations and financial re-appropriation
within the prescribed limits within the subproject.
Chairman asked the consortium leader and CPI to
constitute the CIC and conduct meetings at
regular intervals. Dr. M. V. Singh, Consortium
Principal Investigator presented the technical
programme of the subproject before the house.
After presentation, a thorough discussion was
held on technical programme and following
recommendations emerged. The meeting was
concluded and Dr. M.V. Singh proposed the vote
ofthanks.

Twenty seventh workshop of All India
Coordinated Research Project on Micro- and
Secondary Nutrients and Pollutant Elements in
Soils and Plants

The 27" Workshop of All India Coordinated
Research Project (AICRP) on Micro- and
Secondary Nutrients and Pollutant Elements in
Soils and Plants were successfully organized at
CSK Himachal Pradesh Krishi Vishva Vidyalaya
(CSKHPKYV), Palampur, Himachal Pradesh from
October 6 to 9, 2009. Dr. P. D. Sharma, Assistant
Director General (Soil), ICAR, Krishi Bhawan,
New Delhi inaugurated the workshop meetings
and Dr. Tej Pratap, Vice chancellor, CSKHPKY,
Palampur presided over the session. Dr. I. M.
Chhibba, former Professor of Soils, Punjab
Agricultural University, Ludhiana

Hindi Workshop on “UgY¥UT : HHHT UdH
HHATTT” Organized

A one day hindi workshop on “UgYUT : AT UdH
AT was organized on 19 September 2009 at
Indian Institute of Soil Science, Bhopal. During
this workshop five important papers were
presented namely, (1) Environment and Cancer,
(2) Management of Rural Environment, (3) Water
Pollution' (4) Swine Flu Causes and Remedies
and (5) Economic Aspects of Environmental
Pollution.
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CAC meeting of NAIP sub-project on Soil
Quality and Resilience

The Consortium Advisory Committee (CAC)
meeting for the NAIP sub-project “Assessment of
Quality and Resilience of Soils in Diverse Agro-
ecosystems” was held at 1ISS, Bhopal on 5"
September 2009. The meeting was chaired by Dr.
N. Panda, Ex-vice-chancellor, Sambalpur
University. Dr. M. Velayutham (Member CAC),
Dr. A. Bandyopadhyay (National Coordinator,
Component 4), Dr. A. Subba Rao, Dr. S. Kundu
and other CCPI's and CoPI's attended the meeting.

Group Meeting

Group meeting was organized for AICRP
micronutrients at IISS, Bhopal on dated 23-24
June 2009 and technical programme refinement
was discussed to improve nutrient use efficiency
and GIS based mapping.

The second CIC meeting of the NAIP subproject
entitled “Understanding the mechanism of
variation in status of a few nutritionally important
micronutrients in some important food crops and
the mechanism of micronutrient enrichment in
plant parts” (C4/C30022) was held at IISS,
Bhopal on 29" October 2009.

Model Training Course (MTC)

Model Training Course (MTC) on “Crop
Production and Environmental Sustainability
through Organic Farming” was organized at IISS,
Bhopal during 8-15" September 2009, which was
sponsored by Ministry of Agriculture,
Department of Agriculture & Cooperation,
Director of Extension, New Delhi. Thirty
candidates from different State
Agricultural/Horticulture Departments, State
Agricultural Universities and ICAR Institutes
participated in the training program.
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INTERNATIONAL WOMEN'S DA

Afgenfeaa

8" MARCH

Women's day Celebration

International Women's Day: International
women's day was celebrated on March 9,

Events
Independence Day

Independence Day on 15th August 2009 was
celebrated at the institute premises. The Staff
Recreation Club (SRC) organised recreational
activities for children and family members. Mrs.
Subba Rao distributed prizes to the participants
and winners.

Republic Day

Republic Dayon 26" January, 2010 was celebrated
atthe institute premises. The Staff Recreation Club
(SRC) organised recreational activities including
racing, poem recitation, songs, drawing
competitions for children, and musical chair for
the family members of staff. The program was
concluded with the distribution of prizes by Mrs.
Subba Rao & Dr A. Subba Rao, Director, IISS,
Bhopal and Dr. A.B. Singh, President, SRC to the
winners on this occasion.

i
Photo-R.Day
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Events

Sports

The ICAR Inter Central Zone Sports Meet was
held at NBSS & LUP Nagpur during March, 4-8,
2010. A total of 56 sports persons from the
institute participated in various team and
individual events in the Central Zone Sports Meet.
The sports meet was inaugurated by Dr. Santosh
Chaterjee, Chairman Nagpur City Development.
At this occassion. Dr. A. K. Singh, DDG (NRM),
ICAR, New Delhi, addresed the sports
contingents. Mr. P. K. Raut won the gold medal in
carrom, Ms. T. K. Radha won third prize in 100 m
race, Ms. S. Neenu has got third prize in Javelin
throw. Badminton team, table tennis and volley
ball team performed well in the tournament. In the
team events, the players of our institute played
well and exhibited very good discipline and
sportmanship. Dr. A.B. Singh Chef-de-Mission
and Dr. A.K. Tripathi, Team Manager of the IISS
contingent.

]

Mr. Raut received Gold Medal in Carrom

Felicitation

A farewell program was organized on 30th November,
2009 to felicitate Dr. P. Ramesh, Principal Scientist on
his transfer from our Institute to the Directorate of
Oilseed Research, Hyderabad.
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15. DISTINGUISHED VISITORS

Dr. A.K. Srivastava, Director (Acting)
Vivekananda Parvatiya Krishi
Anusandhan Sansthan, Almora visited
May 31to June 03,2009.

Dr. ANN. Deshpande, HOD (SSAC), MPKYV,
Rahuri visited Bhopal on July 15,2009.

Dr. M. A. Khan, Director, ICAR Research
Complex for Eastern Region, B.V.
College, Patna visited August 3- 5,2009.

Dr. Surender K Bansal, Director, PRII visited on
September 11, 2009 to monitor the
progress of the contractual project on Ul
inhibitors.

Mr. Satish Menon, Sythite Industries Ltd who
deals with spice oils and oleoresin
manufacturing visited on September 17,
2009 for discussion on cultivation of
mustard.
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Dr. M. Velayutham, former Director of NBSS &
LUP visited the institute on Nov. 2, 2009
and inaugurated the Model Training
Program.

Dr. P.N. Takkar, Founder Director, IISS visited
Institute on February 4, 2010 in
connection with the CIC/CAC meeting of
the NAIP Project.

Shri Pratap Singh Rane, Hon'ble Speaker of Goa
along with State Agricultural Officers and
10 farmers visited the institute on
February 5,2010.

Fifteen Agricultural Officers and staff of the State
Agricultural Research Station,
Yisemyong, Mokokchung, Nagaland
visited from February 9-11,2010.

16. PERSONNEL

(Appointments, Promotions, Joining,
Transfers etc.)

New Appointments

Dr. A. K. Biswas joined as Head Division of Soil
Chemistry & Fertility on 2™ July, 2009.

Dr. B.N. Mandal joined the institute as Scientist
(STCR) on 19" June, 2009.

Ms. T.K. Radha joined as Scientist on 20" June,
20009.

Dr. Pramod Jha, joined the institute in the Division
of Soil Chemistry and Fertility as Senior Scientist
on 17" July, 2009.

Dr. S.R. Mohanty joined as Senior Scientist on 18"
June, 2009.

Dr. Ritesh Saha, joined the institute in the Division
of Soil Physics as Senior Scientist on 24" August,
20009.

Miss Rashmi I, joined the institute in the Division
of Soil Chemistry and Fertility as Scientist on 27"
August, 2009.

Miss Neenu S, joined the institute in the Division
of Soil Chemistry and Fertility as Scientist on 27"
August, 2009.

Dr. Asit Mandal, joined the institute in the

Division of Soil Biology as Scientist on 30"
October, 2009.
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Promotion

Dr.Ajay, Sr. Scientist promoted to Pr. Scientist
w.e.f. August 31, 2007.

Dr. A.K.Tripathi, Sr. Scientist promoted to Pr.
Scientist w.e.f. August 5, 2008.

Dr. K.S.Reddy, Sr. Scientist promoted to Pr.
Scientist w.e.f. August 5, 2008

Mr. Venny Joy, Steno Gr.III promoted to Personal
Assistant w.e.f. October 9, 2009.

Joining

Dr. N.K. Lenka, Senior Scientist from ICAR
Research Complex for NEH Region, Umiam,
Barapani transferred to Indian Institute of Soil
Science, Bhopal and got posted in the Division of
Soil Chemistry and Fertility on 9" October, 2009.

Transfer

Dr. P. Ramesh, Principal Scientist, was transferred
to Directorate of Oilseed Research, Hyderabad.

Dr. AK. Sharma, Documentation Officer was
transferred to Abiotic Stress Management
Institute, Baramati.

Relieving

Dr. D. Damodar Reddy, Principal Scientist,
consequent upon his selection as Head of
Department in Soil Science and Agricultural
Chemistry, was relieved to join Central Tobacco
Research Institute, Rajahmundry, A.P. on 16"
May, 2009.
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17. INFRASTRUCTURE DEVELOPMENT

17.1 Technical Cell

Achievements of the Technical Cell during the
report period are;

o Compiled and submitted scientist-wise Six
Monthly Progress Reports, 4 Quarterly
Reports, 4 Quarterly Performance Reports
and 12 Monthly Reports for the Cabinet
Secretariat.

o Compiled and Edited IISS Annual Report
(2008-09)

o Compiled/ prepared and submitted the
replies to 20 Audit Paras given by the
External Audit Party for the financial year
2008-09.

o Prepared the XI Five Year Plan EFC Memo
of IISS, which has been approved by the
ICAR, New Delhi.

o Compiled the material for DARE Annual
Report.

o Involved in preparation of Agenda Items for
IRC Meetings and IRC Proceedings.

. Prepared Action Taken Reports (ATR) on
the recommendations of Directors' Meeting,
Regional Committee Meetings and QRT
recommendations.

17.2 Statistics and Computer
Application Section/ARIS Cell

Updating PERMISNet Database ICAR has
developed application software, Personnel
Management Information System Network
(PERMISNet), to maintain the activities and
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records of its various institutes/research centers
and their employees. The records are to be
updated on monthly basis. ARIS Cell is doing the
work regularly.

Maintenance of IT and Communication Systems

The ARIS Cell is looking after the Information
Technology and Communication related activities
ofthe institute. The ARIS Cell is also looking after
the institute's main server having Linux network
operating system.

0 Internet & Other Facility: ARIS Cell is
equipped with broad band VSAT
connectivity by ERNET India, which has
been upgraded from 256 to 512 kbps during
the reported period. The main server has
configured with e-mail server and
connected with LAN. All divisions and
sections are connected to the Internet
through proxy server. Scientists and staff
are having individual email accounts. A
broad band (BSNL-BB) system has been
connected to all the computers in ARIS Cell
to provide better facilities the staff. It also
takes care of the maintenance of computers,
printers and other electronic peripherals.

. Internet security for the network
computers/servers: Internet Security
software (Quick heal 10.0) have been
installed to a total 75 computers. Two
servers and 75plus network systems were
efficiently managed and maintained
through AMC/outsourcing service
engineers from time to time.

. EPABX system: ARIS Cell is also taking
care of the internal communication needs of
the institute by providing intercom
telephone connection to all divisions and

section through EPABX system. Regular
updation of EPABX/intercom numbers has
been done from time to time.

o Conference Hall: Well furnished
conference hall with fully air conditioned
with present state-of the-art technologies
able to accommodate about 130-140
members for various meetings / workshops
/ seminars.

. Updating Institute Website: The ARIS Cell
is also maintaining the Institute website
(www.iiss.nic.in). The site contains
complete information about the institute's

,fj Indian Institute of Soil Science. Bhopal - Windows Internet Explorer
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R&D and other activities. It is updated from
time to time as per the requirement of the
institute. Recently the Web pages have been
redesigned, updated and a new outlook of
the home page is given below. User friendly
soil fertility maps like macronutrients and
micronutrients (state & district-wise) have
been kept in the website for display. RTI
Act 2005, Photo Gallery, Latest News,
Forthcoming events, other information,
Search engine etc. have been incorporated
in the present form to make it more
informative.
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addition to the utilization of residual moisture
from the Kharif'season.

17.3 Farm Development

In the current year (2009-10) to generate more
revenue to the institute, additional area was

e During the year 2009-10, rotavator was purchased
brought under cultivation to the tune 2-3 ha

to improve the efficiency in field preparations of

through intercropping in the orchard crops, in the farm.
S.No | Season Crop Area (ha) Yield (q) Revenue
(Rs.)
1 Kharif 2009 Soybean 16 239.27 459156
Arhar 5.5 84.53 318931
2 Rabi 2009-10 Gram 14.66 267.71 492964
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17.4 Library

During the period of report, the Institute library
has acquired total documents categorized as listed
below:

The Library is well maintained with facilities of
document such as lending service, reference

Infrastructure Development

service, reprographic services etc. The library has
procured the Library Automation Software TLS,
in which the bibliographic data of the books were
imported from the existing Software. The Library
also exchange the institute publications with the
other ICAR Institute, SAUs and renowned
Scientists in the field of Soil Science.

Documents Addition during 2009-10 Total holding
Books 32 2378

Bound Journals 1164 2508

Annual Reports 117 1516

Foreign Journals 32 32

Indian Journals 30 30

Gifted Books 86 553
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DETAILS OF MANPOWER

ANNEXURE 1

Name Designation
1. DIRECTOR’S CELL
Dr. A. Subba Rao, FNAAS, FISSS Director

Mr. Thomas Joseph

Mrs. Geeta Yadav

Mr. Sanjay Narayan Gharde
2. DIVISION OF SOIL PHYSICS
Dr. A. K. Misra

Dr. R. S. Chaudhary

Dr. Blaise D’ Souza

Dr. Kuntal Mouli Hati

Dr. J. Somasundaram

Dr. Ritesh Saha

Mr. Manoranjan Mohanty*
Dr. R. K. Singh

Dr. Sangeeta Lenka

Mr. R. K. Mandloi

Mr. P. K. Chouhan

Mr. Darash Ram

PS to Director
Personal Assistant
Lab Attendant/SSS

Pr. Scientist & Head
Pr. Scientist

Pr. Scientist

Sr. Scientist

Sr. Scientist

Sr. Scientist
Scientist, Sr.Scale
Scientist, Sr.Scale
Scientist

Tech. Officer (T-6)
Field Asstt. (T-4)
Lab. Attendant/SSS

3. DIVISION OF SOIL CHEMISTRY & FERTILITY

Dr. A. K. Biswas

Dr. K. Sammi Reddy
Dr. Sanjay Srivastava
Dr. N.K. Lenka

Dr. B.L. Lakaria

Dr. K. Ramesh

Dr. Pramod Jha

Ms. [.Rashmi

Ms. Neenu, S.

Mr. Deepak Kaul

Mr. T. Ayodhya Ramaiah
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Pr. Scientist & Head
Pr. Scientist

Sr. Scientist

Sr. Scientist

Sr. Scientist

Sr. Scientist

Sr. Scientist
Scientist

Scientist

Tech. Officer (T-6)

Personal Assistant

Mr. K. S. Raghuvansi
Mr. Sanjay Katinga

Details of Manpower

Field Asstt. (T-3)
Lab Attendant/SSS

4. DIVISION OF ENVIRONMENTAL SOIL SCIENCE

Dr. S.Kundu

Dr. K.B.Hebbar

Dr. J. K. Saha

Dr. Ajay

Dr. Tapan Adhikari

Dr. Nav Raten Panwar

Mrs. Seema Sahu

Mr. Kalicharan

Mr. S. K. Rai

5. DIVISION OF SOIL BIOLOGY
Dr. M. C. Manna

Dr. A. B. Singh

Dr. A. K. Tripathi

Dr. S. Ramana

Dr. Ranjit Kumar

Dr. Santosh Ranjan Mohanty

Dr. Asit Mandal

Mr. Vinodbabu Pal
Mr. Vinod Choudhary
Mr. Bhoi Lal

6. STATISTICS AND COMPUTER APPLICATION SECTION

Dr. K. N. Singh

Mr. N. S. Raju*

Mrs. Kavita Bai

7. PROJECT COORDINATING UNIT
(a) Micronutrients

Dr. M. V. Singh

Dr. Sanjib Kumar Behera

Mr. Sahab Siddque

Mr. Jai Singh

Mr.Venny Joy
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Pr. Scientist & Head
Pr. Scientist

Pr. Scientist

Pr. Scientist

Pr. Scientist
Scientist, Sr.Scale
Tech. Officer (T-6)
Lab. Attendant/SSS
T-2

Pr. Scientist & Head
Pr. Scientist

Pr. Scientist

Sr. Scientist

Sr. Scientist

Sr. Scientist

Scientist

Tech. Officer (T-5)
Lab Asstt. (T-2)

Lab Attendant/SSG.II

Pr. Scientist & I/c Section
Scientist
Sweeper/SSS

Project Coordinator
Scientist

Tech. Officer (T-5)
Field Asstt (T-4)

Personal Assistant
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2009-10
Mr. Harish Kumar Barmiya
(b) STCR
Dr. Y. Muralidharudu
Dr. Abhishek Rathore®
Dr. Baidya Nath Mandal
Mrs. Yojana Meshram
Mr. Janak Singh
Mr. Ram Bharose
(¢) LTFE
Dr. Muneshwar Singh
Dr. R. H. Wanjari
Mr. A. K. Mishra
(d) AINP on Biofertilizers
Dr. D. L. N. Rao
Ms. T.K. Radha
Mr. Bhanwar Singh Yadav
8. CENTRAL LAB
Dr. A. K. Tripathi
Mr. Vinodbabu Pal
Mr. Jagannath Gour

Lab Attendant/SSS

Project Coordinator
Scientist (SS)
Scientist

Personal Assistant
Khalasi/SSS

Lab Attendant/SSS

Project Coordinator
Sr. Scientist
Lab Attendant/SSS

Pr. Scientist & Network Coordinator
Scientist
Messenger/SSS

Pr. Scientist & I/c Lab
Tech. Officer (T-5)
Lab. Attendant/SSS

9. TRAINING-CUM-REFERRAL SOIL TESTING LABORATORY

Dr. Y. Muralidharudu
Mr. Ram Bharose

Project Coordinator
Lab Attendant/SSS

10. LIBRARY, INFORMATION AND DOCUMENTATION UNIT

Mrs. Nirmala Mahajan
Mr. Arun Bhojraj Mate
11. ARIS CELL

Dr. J.Somasundaram

Mr. Babulal

12. TECHNICAL CELL
Dr. K. Sammi Reddy
Ms. Kirti Singh Bais

13. FARM SECTION
Dr. K. Ramesh

Tech. Officer (T-6)
Lab. Attdt/SSS

Sr. Scientist
Watchman/SSS

Pr. Scientist & I/c Technical Cell
Stenographer (Gr.I11)

Sr. Scientist

Mr. V. B. Andurkar
Mr. D. R. Darwai

Mr. C. T. Wankhede
Mr. O. P. Shuk la

Mr. Hukum Singh

Mr. Bhagwat Prasad
Mr. Lalaram Sahu

Mr. Rakesh Sen

14. ADMINISTRATION SECTION
Mr. Kumar Vivek

Mr. Rajesh Dubey

Mr. P. S. Sunil Kumar
Mr. Anupam S. Rajput
Mr. M. S. Hedau

Mrs. Babita Tiwari
Mr. Anurag

Mr. Bansilal Sersodia
Mr. Heeralal Gupta
Mr. Somnath Mukherjee
Mr. Jineshwar Prasad
Mr. O. P. Yadav

Mr. L. N. Chouksey
Mr. Dharm Raj Singh
Mr. Subhash Khare
Mr. Amerjeet Singh
Mr. Pramod Raut

Mr. S. K. Batham

15. VIHICLE SECTION
Mr. Deepak Kaul

Mr. Sukhram Sen

Mr. Naresh Yadav

* On Study Leave

Details of Manpower

Farm Supdt. (T-9)
Field Asstt. (T-4)
Electrician (T-4)
Tractor Mechanic(T-4)
Field Asstt. (T-2)
Beldar/SSS
Beldar/SSS
Beldar/SSS

A.O.

A.F. & A.O.
Assistant
Assistant
Assistant
Assistant
Security Supervisor
U.D.C.
U.D.C.
L.D.C.
L.D.C.
L.D.C.
Messenger/SSS
Messenger/SSS
Sweeper/SSS
Watchman/SSS
Beldar/SSS
Messenger/SSS

T-6 & I/c Vhicle Section
Driver (T-2)
Driver (T-3)
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