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Constitution of the Team -1--

The Inciian Council of Agricultural Research vicle their
office order F.No.5(2)/}B-FC-I-./I dated 6th Je.nua.r1z, 198?

constituted the Quinquennial Revj-ew Team with the following
memberstoreviewtheworkdonebytheA1}IndiaCcordinated
Research trnoject for improvement of i^rheat for the period

LgBz to 7987.

1. Dr. Mahatim Sinqh, Vice-Chance}lor ahaj-rman
G.B. Pant Unj-ver:sity of Agriculture &
JTechnology, trantnagar

2. Dr. L.M. "ro-shi-, R.eti-red l{ead, Mycology }.lember
& Plant Pathology, IARI, i.Jew Delhi

3. Dr" Mahrendra Singh, Dlrector Research r4ember(presently Professor SoiI Science)
Ftaryana Agrlcuitural tlniversj_t1r, FIisar

4. Dr" S.P" 'Singh, Retd.. Deart Agriculture, riem.ber
LTNKW, Jr.bal-pur

5. Dr" S.j'1. Ganclhi, Ex-senior Viheat Breeder l,.er-nber Secretary
Rajasthan Agrlcultural university, (.Resigned rater)Durgapura, Jaipur (najasti:an)

6. Dr" AoK. Gupta, vrof. & Heacl, Genetics, ivicn-doer
Yr.rjab Agrl. University, Ludhiana (aOAea later)(after d.lscontinuation o:: ;r.S.lrt.Gand.hi-)

7. Dr. Amar Sj-ngh, A.D.G, (fC-:) rICi1R licnrber Secretary,
(Adced later in
place of Dr"S.M.
Gandh:L)

?erms of re,ference and operati-on of the , team

To reivew the work done by the Arl fndia coordinated
Research Project for improvement of wheai for the period tggz
to 1987.

The team held a series of meetingrs at Delhi and pantnagar

and followed the following schedule of visit to various Wheat

Research Centresc-



1.

51.No. I{ame of place

Delhi

Shimla

V.rell.inEton

trantnaqar

5. i{is ar

Dharrvar
!

ldiphad

-2.-

Dates of visit

B.6.Bg, 7.i2.89,
23.L.90 and 20.2.90

ti-5.7 . 1989

23-25.9. LgBg

L6.tL.19e9
25-26_ 6. 19gO

B.t2.1g8g

18.12.LgBg

22.1"2. 1989

31.12.1989 6t
1" 1. L990

1.1,.t990

8.1.1990

28"2.gOi 1.3.90

9. l_. 1990

17-18. L.1,gga

Naraes of -visi*tinq
meinbers

Al-l- members

Dr.L.M"Joshi I

Dr.Mahendra Sj-ng'h
Dr. .rr..M" Jo.shi
Dr. S. P.Singh
Dr.5.,li "Gandhi

Dr.r.iahatim SinEir
Dr " rr.i{. Joshi
D.r.ii"I(, Guptar

' Dr. S "ivl.GandhiDr"S. P.SinQJh,
Dr.Ivlahendra Sj.ngh

D r - It{ a}rat-i_m S'ingh
Dr.j'tahe;rdra Singh
Dr"S" P.Sinqh
Dr.l,.i'1 . Joshj-

Dr"I'lahatim Singh
Dr" L.irlt. Joshi
Dr" Ij. ir: Singh

Dr.Mairatim Singh
Dr"L.j'1. Jostri
Dr"S.P"Singh

Dr" S"P" Singh

Dr.Mahatim Singh
Dr" S"P" Singrh

Dr.i"tahatim Slpg6
Dr. S. P.Singh
Dr.Ir.M. Joshi

Dr.Mahatim Singh
Dr. S"P. Singh

Dr" L 
"1"1 

.J:o"n,
Dr"S"P.*qingth
Dr. ,ArK.Gupta

Dr"Mahati-m Singh
Dr" L.1t1.J6=6t
Dr.It{ahendra Singhr
Dr.S"P" Singh
Dr.A.K. Gupta

2.

IJ.

4.

6.

7.

o

o

10.

1L.

1_2.

Powerkheda

Kanpur

Faizabad

\raranasi

Lud"hiana

13. Meerut 24.1_. 1gg0

:



lla

15.

16.

Ll.

18.

19.

20.

21.

))

23.

Vij apur

J unagarh

Mahabaleshrvar

Pune

Kalyani

Ranchi

Bombay

PaI ampur

Durgapurg

Baj ar:ra

-3-
6.2.1990

B. :. " 19r0

7.2.1990

8.2. 1"ggo

2i"2" 1990

22.2. 1990

19.3.1990

72-t5 .2 "lggO
10-13.L.1990

19-20.6. 1990

Dr.l{aha'bim Singh
Dr" S.P. Singh

Dr.iuiahatim Sinch
Dr" S " P"Singh

Dr" L.t\{,.J991l1

Dr.l,.M. Joshi

D::"t{.rnatint Sinqh
Dr,A.K.Gupta

I)r" r,r. K,Gupta

Dr. r.'.i("Gupta

Dr.Mahend.ra Sj-ngh

Dr"Mahendra Singh

Dr.ii.K.Gupta

1. I{j-storical BacEground:

Wheat research in the country was stafted, in L905 with the
establishment of Inoian Agricultural Research Insti-tu.L-.e-IARI
(prerriously known as rmperial Agricultural Researcn rnstitute)
at Pusa (sii-Iar) an<1 a,Sricuj.cural- college \.at, Kanpur anci LEy.Ilprrr
(now in Pa]cj-stan). Similarly l"rheat research rvas startei very
early at Poi+erkhed.a in Mahya Pradesh and Niphac in lrraharashtra.

:i cooperatj_ve, multi-disciplinary research programme on

wheat improvement on natj-onal basis, was initiated. j-il 1961 b1,

the Indian council- of Agricultural Research (rc.rrn) . The Flead,

Division of Genetics, r.A.R"f ., Nevr Del-hi acted as the coordinator,
Several rnlheat research centres, located in various parts of the
country, cooperated in this prograrnme on voluntarlz basis.
Keeping in view ttre importance of cool:erative research prorJrarrrme,

this arrangement was formarised as the A1t rndia Ccordinated
Wheat Improvement project, (efClVfp) in 1965. Centi:al fj-nencia.L

i

i

I
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t'
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support to strengthen wheat research activities, was
provided to severai co-operati;:g centres, rrr fr:]l_ time
coordi_nator with heaclquarters at I*?iRf , Nevr De,hl ,,^ras

appointed' in 1.967 - Thls project was further strengthened
ano its status LTas rai-sed.to tLre iriheat project Directcrate
(wu:1 in lgt E.

2. Obj ectives ;

T'iie Project ad.r:pts a multidisciplinary rescdrch approach
i-nvolvj.ng the fi-elds of plant breecrinq anrl genetics, patl:olo9y,
aqronomy, physioiogy, entomoloqy, nema.tslsgy and g::ai. qualitlr.
rts activiti-es cover b.cad vrheat. ('-ri Licum aeslivum) , macaroni
-J-^-! lft'wneat (11'. durgg) and. Ilmited -,r?ork on.,j,. C:!-cocc-ui1 and triticales.
rr'" *ti] o[ar"'.= of the ri,.,heat project Dir.:ctorate are3-

' To evolve and coordinate a murtidisciplinary multi-
locational research and testing progranxne for whreat
improvement.

To ice,tify imp'or,.eii. r^;heat vari-eties combining high yield
wi'bh superior grain que,iity, resj_stance to Ciseases and
insect pests and ad.aptability over a r,r,ide range of cul_tural
practices 

"

Developinent of vrheat production ancl protection techno_
logies.

'1'o undertalce ancl encc.rurage mission_oriented basic
investlgrations 

"

Enrictrment of genetic var'ability in breeding prograrnrnes.

To monitor the

integrate their
i)rogress of all cooperatj_ng centres ar:a
activities.
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. To develop coIlal:rorative research programrnes with
nationa] ancl intefnationir ar:ncies.

To or:ganise scj-entiflc trainin progranmes.

. To assist ii'r orqani.sation of breeders-seed pr:ocuction

progranxnes a::d monitor seeo" quality.

Io help in proper transfer of imp::oved techn:iogies.

3. Orqanisatj_ot:a! Set-upe

The All India Coordinated. Wheat Improvement Project
(AfCfiifp) is heaCed by the Project Director who is assisted.

" by senior scientrsts (designated as Prj-ncipal Investi-gators)
specialised. j-n tire disciplines of breeding, agtronorny, i_raihology,

entomoloqy, nematoloEy, pirysioLogtl, and graj-n qr,rality. ii
seni-or statistician helps in the appropriate designing of
field experiments and statisticar processing of the irata"

In additj-on, there are scj-entisr-s and technicj-ans of various
categories to help tj.e Principal rnvestigators of each

discipline.

Al-1 ttre staff located at the Headquarters is under the
' administrative control of the Dlsgctor, IARI vri-riIe the technj-cal

q progranrfies are rrnder the d.irect controL of Indian Council of
Agriculcural R.esearch.

4. Coll- al:'oratj-n,J Centres :

Nearly 45O scientists participate (tutty or partly) in
different clisci-plines" This includes 200 bre.:ders and gtneticists,
78 agronomists, 71 pathoiogists and the rest in the Cisciplines
of physiology (tg), entomology (ZO), nemstplsgy (t+1, quality (24),
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meteorology, soi] physics, economics, extension etc.

wheat resea-rch activitie,s of ai:out 5? centres located
in different wheat grovri-nE regions of the country are
coordi-nated through this project. out of these only 30

centres rece-ive fina-ncial support through the project
and. others are supporteci by State Agri. Universj_ties and
Departments. List of irnportant centres is giver: i-n
Appendj-x-I.

5. lnte5n,a!.ional Co-Llaborations

The Project iras estabrisirecL close colraboration with
a number of inj:ernat-i-onal. r.es.:arch organisations u,,orking on
rrrheat improver.rert, such as crltl,tyr (i,texico), fcAi-tDA (syri_a),
PBI, Cambridge (tN) and ptsI, Sydney (*iustralia) .

6. Agro-climatlg Zonin,l c_f l,,iheat Grourin i-ons c

consideri-nE the o-iverse :gro-climatic condi_tions,
cultural enrzironments, clisease spectrum ancl soil types in
va::ious rirheat grorvi,qi regions of rndi-a, the count,ry rvas

divided during the period of revlev,r into nine r^;heat zones,
to facilitate the organisation of vrheat research prograrrunes

relevant to specific environments. Holr,ever, these have now
been reorgianised into 6 zones in 19Bg_89 lvhj-cir are fisteC
bel"owg-

1. Northern Hills Zone (NHZ)

2. North-Western -*-lains Zone

3. North-Eastern plains Zone

4. Central Zone (Cz)

5. Peninsular Zone (pZ)

6. Southern Hill-s Zone (sgf ).

(mwpz)

(Nnpz)



7 . Pfogress of Tltrorkr

De'cails of varicus itin'-l oj Lrials organiseC in cifferent

research disciplines anij- the extenL of cooperation received"

from Cifferent cerrtres are given in rlppencj-icess IIa, fIb,

IIIa, IlIb, IVa & I\,b.

B. /ichievements g

Thc achievern(:nt:r of the 1:rcject for the period. 19BLB7

are reviewecl belowg

Wheat proouction Curj-nq- tire revierr perlod increaseC

from 37 . + million tcnires ln 1-gB2 to the highest, +7 rnill,ion

tonnes in 1986. Prt:,.iuctivi-L,y per utrit also i-ncreased from

1691 kg/ira to 2C46 kE/ha ',rrhlle area increased frorn 22.I

rnill j-i:n hect;rres to 23.0 mil-Iio;r hectares in 1985--q6. (table-1).

The major factors whj.ch ccntributed. to the j-ncreased produeticn

anrl enhancecl proci"uctivity are increase in proporti-on of area

under high yieldinE varj-eties wtrj-ch went up frorll 15"6 per cent

tc 83.9 per cent (tante-2); the consumption of fertilizers

r.rhich increased from 34.3 kgy'ra 'to 49.7 kgr/]nai j-ncreased use

of agro-chenij-cals particuiarly weedicides ancl jnc::ease in

irr:Lgation.

'Ihe area, proclucti-on, yield and i-nput in important

wheat grorving states 1s summarisecl in table-3. The highest

productivity of 3496 kE/ha has ber:n recorded in Punj ab,

followecl by 2834 kg/ha i-n Harl'aria. In both ttrese states

almost aJ-1 the area is under i{YV and nearly 95% of the ',,vheat

is irrigateC (see table-4). Consumption of fertiiizers is

as high as i5B,3 kg/ha in Punj r:rb. The trend.s in annual
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Table Lt productivily_SE__Uheat a:l5! .r!heri-+ar:ed i-Epq.!

t"*a- o-t* _t-._a_.- 
a-c-a-a.. t--r_ara

Year Area under prod-uctj_on yield. rate ?6 aiea Consumptiorftrrheat of wheat of wheat of wh.:ai of IT.!1F*K(rniI. na) (Mi1. Ton. ) (xgrlha) ."e"i -' per gross
tlyv cropped area

1982-8s

1983-84

1984-Bs

L9B5-86

L9B6-87

23.2

24"4

23.0

ZZ. O

a)q

45. 1

44. 2

4J .0

45. 6

i't .a
7 9.5

82,9

a1 c

a?o

36.9

42.6

46.7

48.7

4A '7

LB36

1851

LtJt z

2A46

1998

-a_aEaaoe

Squrce.: 1,2r Agrricuttural situatj-on i-n India
3 I Cal-culated. from area and. prod.uction figures
4,6t calculateci from da-:a presented i-n Fertiiizerstatistic 19BB

5 : Reproduceo from Fertili-zer statisti-cs 1gg8,

-o-e-o

3.23456

a-a" o-o-a*a-



rlr-hl a ')c
+ ojJI !. L a

-9-

PercentaEe area under H.Y.V. of rrheat
in diff :ent states

( rger-sz s i-986-87 )

State % area under i-IoY.\i, of r,lheat
1'rB6-87

;;;J-
Guj arat
Haryana

Liimachral Pradesh

Ja.mmu & Kashmir

Madhya Pradesh

Maharashtra

Pinj ab

Raj asthan

Uttar Praoesh

West tsenga1

1981-E2

100"0

66.5

92. 0

79. L

95.0

28.6

71 .g

98.8

5L. B

7 8.9

1C0.0

100.0

80"0

96" 0

ocr\(JJ. V

BB. O

55.0

100. 0

100"0

7 4.O

Bg.0

gg.0

All lr:dia 7 5.6 84.0
t-c-o-r -c-e_o



Table 3g

i0-
Arn6, procruciicn

in ifiDortant
and productivity of -vrheat
i+heat grov.'ing st-a.-t-r:s,

a-*.-

State Aree :.rnCer
v;heat

(oco'ha)
(rseo--al )

1841'0

J l_3

17 B2

377

244

325t

134

3 189

18,13

83 12

398

Production
of wheat,
(ooo'Tons)
(:-geo-Bz )

2863

662

5055

492

272

3865

536

L1L50

3402

1607 B

683

Yir,1c1 r.ate
(kglirar)

( i9r.i6-sr )

o-c-t-l-l

Bihar

Guj qrat

Haryaria

Flimachal Pradesh

Jammu & Kashmir

Madhya Fradesir

Maharashtra

Dr"n i -1.& ur-J o!,

Raj asthan

Uttar Pradesh

West Bengal

l-55tl

Zi"oa

ZI)J I

.LJIJ5

LZ LJ

11.89

129

3496

-rOlEl

t) J+

1'.7 L6

a-a-o

A]1 Indi-a

Sourc : s

228Li

-o-lqa-at.a-a-o-a

4557 6 1998
e_o-o-a-a

1r 2,3

4r6

5r7

3 AEiricultural situation in India
s l.ertillzer statistics 19BB

c Calcuiated from data reproducei fromFertilizer statistics 1988.

ao
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Tabhe 4z fnput status j-n important wheat
lll:owi-ng s'cates.

-o-t

State
l-r-r c-.-o

a//o Gfe 3 rinder
\^Jheat irrigra_
tions
( 1se+-es )

-t-.-o-.-anac.r.

% area under
H.Y. V.

( leBG-Bz)

-o-l-o-o-t-t
Consumption
of N"i-P+K
per Gr6ss
cropped area( 1es6-87)

v

{

Bihar

uu] arat
Hary'ana

Himachal pradesh

Jammu & Kashmlr

M6dhya PraCesh

Maharashtra

Punj ab

Ra j asthar:

Utt.9r pr-adesh

West Bengal

5!.2
?o ')rJa-

75'3

26 '3
29 '5
a't n1,L 1 L

7Z' l

158.5

14'3

'7n trtvaJ

65'8

o-r-.-.-.-.-r-r-o-l

78. 6
,1 A. r:

Yf,.{f

15. E

.:3. ..t

36.,1

+--r. +

94.4

85. 9

aq nv-a -

66.4

100

BO

96

B5

BB

55

100

100

74

B9

99

;l

All India 74.C 84 l-:) 1t_ra t

-a-o-l-o-o
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Table 5: Annual qrrowth rate of productivity of r^;hea't
-"in .important wheat gro\,rj-ng Qtates Curing the

tvro prr:eceeding quinquennlums

aaa

- o- I -. -r - a- o l- r- a-t - r*o-. _ l- r-r - ri r- o- r- r-a

State ?i annual growth rete of ;-"r::oCuctivity
of r.rl:eat fir tbq.pei:iQ9 

-
, T 1qB6_97

o-o_r -o-l-o-o-o-

Bi-har

Guj arat

Haryana

Himachal Praclesh

Iviadhya Pr:adesl-t

Punj ab

Raj asthan
'trttar trrad.esh

lWest Bengal

All India
-o -o -. -a -c -l -a -o -a -t

L. c4

?..73

z . aL!

-8.55 "

z ovz

b. z5

3.06

-4.14

2.57

-1.73

4.55

114

5. 0o

3. 58

-1 ?o

-5.6,7

aaEr-a-o-o-a-a-o-t4,a-t-a-l-l-a-t-r-a-.a-a-l_a.4t-i-r-r-.1a-.o!_.r-r-t-t/-r

3.,27 2. 83

ia -a al -o -t -r tl 
-l -o -o -r -a -l -l -l -l -o -l -a -r -t-o -?-a

:
!

i1

t
I
:

I

I

I

I

1

I

d
)

i

l
j

i
j:
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growth rate for each of the states are gi'ren -in tebi€-S.

S ignif i-c ant ac.hi.Everrglts :

B. 1". Bre g*ing I

Forty six whe..'i- rzariecies j_nctuding 2

Variet.ies r..rere irlent-if i.eclr:eleaseclo (TabIe-6)

durum wheat

rn acdition Eo +-hc cevelopment of improvei va-rieti.es

a nu-mber of stocks:f',rr us,J .hS- sturces of resistance were

identif,ir:d fcr all ther iirree rusts, K.:rnal bunt ancl" other
diseases. S,.,=Cific varieties a<iop-b,eC to intensive
croppj-ng seciu.rjnces were also develcped. Special ar,tempts

i,JeIU ma..ie to idet:,Lify rrarj-eties tolerant to sal_t affected
soils. :'i number: cf varieties ci.everoped by the rndian
pro'Eralrnmc are reiior-ted to l]ave been released in hieoai,

lifganj-stan, Bangla Desh, Thailand,, Slrria and Omaif .

other efforts inclucled enrichment of qre,,eti-c

variability and identificat-i-;n of stocks wlth specific
chl,racLers such as i-ndivic"t"uai ylerc components, clrouqtht

and heat tolerance . Breeclers seec. procluctiori progr:afiunes

were organised as pe.r demand of the seed production agencj-es.

B.2. hgronomyS

trn adciiti-on to the experiments on eval uation of
adaptability of m:terials i-n fi-rral stages of testing in
the yierd. evaluation triars over a v,,icie ranqfe of culturar
variables, investlgations wer:€) al_so carried out for ti:e
cevelopment of specific techi:ololties for rj_ce-lvheat systems,

seed.ing mer"Lhods, methods of fertil_jzer application, weed.

control and inter-cropping systems.
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Telf--9

@qrease<r/iden fied duri 3"982-87

;"H
.imel1r ss1,,;1 late soi,in timelv sown situations

NPZ

NWPZ

NEPz

WL

PZ

NHZ

sHZ

CPA}{ L6"7 6,

iB 332t,,!+ozzzBt
FjD 2428,
PBW 154,
PBhr 34 (d)

I^lC 283,
Raj 1972,
F.aj 2575,
Raj 3a77

i{iw 55,
illt/il 206,
Hr-rw 234,
BW 11*,i{D 24A2k

HL 1A77

HD 2285
r-lD 2270

l',iFi 91 ,
Ra: 2L84,
Raj 3077

r-D 23A7,
i-rutJ 213 ,
]r* UUZU

FjD 2327,
J 405,
vh 120

Hr 977

\,XT, 2265
Kundan,
PB}I 65,
PBI^I 775

wH 331

K a,n)'7
Ftr) 2385

Sr:j ata

MACS 1.967

Same es
fbr ITS

Dt^iR 3 9,
HD 23a0

CPA,N T796,
CPAN] 1922,
uP 1109,
I.ID 23BO

I'TW 741
t!,^l 97L

(d)

VL 616,
Rainfed,
early sown,
HS 207,
rainfed
late sohrn

" for Far Eastern Zone
d- indicates d,-:l:llm.

I
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significaint findings incluce recommeiicaticns

rega.r'dlnq seed :ate and. methcci of sovring in pacid.y

fieics in -L,he Far Eastern l{egion, reduced row spaci:ig
atti. cri-es-cross sowir.tE t'o partl], counteract r_ire de.r"uage

c'f.u.sed by weecls, toF clressing of phosphate ferti_l-rslrs
(su-I:er pirosphate) under conditions of ncnar"reiilai:ility
at sov;ii'ro anc rlse of stomy_r at th.: rlte c; i. i._::/

per hectarr.= aS pre-emergence ,,vee<licjcle tc Cor:-:_;O] al I
types of \,reeds ano a reciuced dose cf rsoDrcturon
(0. s :r-qla"i. .f.s agrainst 0.'75 k-g a.i. ) . iinother r:ecorrffr-

endati-on was maile cn intercropping- o:i mus;ar,l ir-l v,zheat

in the rietio of 1s6 rcws r.i-ncc.r medium Lo hiEti t.:rtiiity
levels.

E. 3. Elar.-t iratlro&gI:

Unier the v,,hr--at pathoiogy prograrrune a 1arg1e number

of strali-is are beir:g systematically screened ,and every
year about 21000 entri-es incluced in p.p.s.N. are qiro!./n

in hot spots" Promls.1a;J stocks for resist.:nce to rusts,
Karnal- bunt, leai: blight, pwoclery mildew, foo:;e _smilte

hill bunt-, foct rot, and scaJ: have been i-dentifiecl. Apart
frorn th-is, ei:xeritnenb oi-.r use of ci-remicals fo;: the control
of major: Cj.seases (ioose snut, .ttar-nal bunt, foll_ar bLights)
were cond.ucted.

studies on r:usts anrJ r;enetic basis of resi-sta,.ce
have been rione orr selectecL i,,arj-eties and breeding materials
rvhicn r':vealed t-r:a-t -i;: irierv of the alreacly knci^,n EI, !:
anC Y-f (i€rnes tjre ,rcr16,.6isa.i fnclj-an v;treat variet-.ies lrave a



_ 16_

nar:row genetic base. Only a few resistance genes

v)2. Lr 1, Lr 3, !I 10, Ll it: de Lr 15 an.j $ 26

v/ith Lr 10 and sLrir,e a,-rfi-ticr..rl- factors ere p;resent

in maji>rity of casesfor leaf rus'b. Preser:ce of Eg S,
a

9rq B, Er 9]:, Sr 11-, and Sr l-2 -i-n case of ste-rn rust

airC Y.]: 2, IS 5, IE 7, II B and yr 9 in case ,.:f s.t::ii:e !
,

rust- has been detecte<l. However, collaborative

research ca::.ried out uncler tire fCt:rR-r:iCIi.R projcct at
C;-istle H.iiI Sydney has shor.,rn- that there are ga.lrs :j-n

i

giene j-d"entificatj-orr uiork anrl several unknor.n^r gencs,

particularly, ailult pl ant_ resistant qenes for leaf
rust, are operative in Iniii-an materials.

iiesear:ch cn I(arna1 br:nt is h'einqr car::ic,f out
, (rARr)

at Ludhiana, Patnaneiar, /and Dharr-l akuan. i,t Luclhiana

the techniqlles for artjf i r-i al, screening agiainsi- Karnal

bunt have been rsell- stan,iardizecl , and re.s j st:arrt- 9u'rrr-'tir.

stoc-ks for use in breecingt l:)rogiramrne aga-inst Karnal

]:uut have been i-dentif ied.- Basi-c studies on the

biolc;y and epjCemol.oEic:1 espects of the I(an:a} ;lunt

fungus ar:e also unciertakgr.

The inci-clence of v*reat disease like rusts and

Karnaf lrr-rnt, in general , had remaineci very lorv and"

these ci-i-d irot ]rave any adverse effect on l^./h€:..ii proriue t--ion

jn tl:e corintry. There i,rras no ap.precialrle change in

the inciC":nce of loose smut whicj-i continued to be 2-3 1:er

cent in the mairt r^,,hest br:lt of the couniry. Dj-seases

like leaf bl-ight, powdery mildevr ancl fiaq smut are

l-r=c--oming more impo::tant. Durj-ng kllarif L984 tieacr bliqht/

Scab of rvlr.:aL carr.qecl 1ry lgSSli*qt! qlelnarlel]ql i.osecl a problem
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in +-hc, Nilgiri iril-ls.

f'he most lrredcm-inent viruLences of st,erir rust

1n the I-,-r.c-t:T;ilEa:4c .-l ,: I-;.-, -:rC Nil-;iri hi-tis :i.,r(jre

21,?',L, 2L1.t2, 40i. anc-t 1,1'7 r+i:iIe pathot)zpes 71 , 17;,,

7-l;,-i, 1048 ancr !28 af leef rust vJere preval-ent in

the main ivheat gfroruj-nc7 ;lr.:as as t;e1I as iii ldilEj.:i

Liil-1s .

8.4" Ettg1glogy,r

Insects krave posed \-cry tittle prohlens iri wheai,

except termites, shoot f1y, aphiCs and" b.rovn: wheat mite.

For termites, aldrin seetl treatrnerrt @ 1.25 kg a.i,./
quintal seed was most effecrive. Alarin sr:e.i trea-tment

was compatible rvi bir Lungicidal seecl clressinql as rv,:11

as nematicj.Cal soil applj-cation. Significant recluction

in termite darnaqe could be achievecl ,*ith scver,:l

j-nsecticides, but aldrin @ 0.38 kg a.i./ha r.ras most

cffective"

shoot fly (*'thegig^ona ]]ggEil s-) is elltrrQi-rig as

a pest of wheat. Carbofuran qranules appliecl j.n seeC

furrows and cyi:ermittrrin sprays during seedirng stage

i^/ere founC effective in controlling thi-s pest. Stocks

stroi,ving some toLerance to this insect have }:een identlfied..

Brolain wheat mi'ce (Petrobia latene i'iu1i) also

emerger: as a p:st in recent years. partj-cularly in un-

irr-j-gat.:C rrheac.

Screening ee.rmplasm for resistance to storage pests,

Sito;ririlus ery-?-gg ar:,e ilhvzqpertha clglninicjt revealecl
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mode rate resi-s bance tc f . oryzag in
r-r-g-30-1, jyv 19, Ht i,l 252, HLrl.{ 27 !,
K 68, 1( 8121, WL 4g3g anC DL 2j-4-3.

B. 5. Norg!9lsgy.s

R,ej 9L1,. Iialyansona,

PB\^l 17 5 , CP;:ili 1.ggZ,

Main i:robli..ms are the iviolya an,C ear cockle (tun,1u)"
In case cf |1ol1r3 cjj-sease only trrro biotlri:es hav* been
erlccuntererd" Bictlzpes-r ccmp::ises of populatj-ons
present in l-l3r1r6s-13, Rajastiran, Delhi and U.p.
wnil-e bioty;re-rr is conirine.j to punjab and }rimachar-

Pradesh. -sc::eeningt of ner^r cxperimentar chemica:l s

showcd t]:at cli-e:lirron and serenfos are effective and

are ccmparal-rlc i:,: carbofi:rcr-i and aldi-carb. Summer

plcu'ghin,; has bi::e* founcl effective in improvement in
r^rheat yields- A miirimun of two .surrner pl0ughingrs, at
a.n j-nterval- of 15 <1ays drlrj-nq I'1ay_June resul i:ecl in
yield increases.

8.6. Quillit:l:

rutheat strains ln various stages of cr:orcl"inatec

trials are analysec for quality characteri-stics. iirlvance
test sami:les (Unf) are analysed fcr protein content,
Per-shenke value ancl hectolitre r^.,eiEht, plrysical grain
appearance and 1000 gr::ain vrcight. At the initial e'aluation
staqe entri-es are analysed for protein content and
chapati making quali-ties. \rarieties havi-ng good bread
and Chapati making properties have beer. identifiecr.

rnvesti-gations shov,r that protein content varied
frc-rm 9 to 16% and is affected" by aqro-climatic conditions
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j-n acclition to varietal niake up. Peninsul-ar an'J

Central zones r:or,naliy te C to have triEhe:: prJtej-n

content (15.5 to tb%) whj-Ie lower values are

obtaineC 1n lrlortitern I-ij--l ]. Zcne (9-L2%) .

.

B.-l , FrrXp=,r!eg:,

The ef for.i:r w€iti; made to ident-ify cira.r'acter-

is'tics; r'esponsi-ble fo-- aual-'tation in rainfed

situatiotrs and. a1 r-,o for late sohin ccrlC.i'Liorls.

Atternpts l,Jel:e rnailc; tc stanclarilj-ze rapicl screeninE

techniques fcr phiysiologi-cal cnaracteristics- Work

on drought resjsi-ance *r: rvheat has indicated 1a::ge

diffe.t.ence irr qennilat.ing ability of different culti-

1.r,3rs v;hlici'r wo.s affected. I-:y soil moisture and anrbient

teinpe::aturcs, lti.:::k cn ir::-igateC lai:e sotrr'il i';heat has

siiown ttrat it is nor necessary to have short dr.iration

varieties for tiii,s pullpos" as medium an'j long duration

varieties can ais,.: produce superior yielrls prcvi<1ed.

they have adequate i-reat tolerance. It was founcl

important to icientify v,rheat genotypes ""!'"nfe 
of

gri-ving good initial stand antl vegetative growth during

the carly hot Period (October).
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9 o Qbggg:vations oL: nll:e.q *_v-ieitS{r_

9.1 Dharr+asg It is one of the i:est centres for vrheat
reseaj:ch in peni;:sular z:n€, This centre has released
tr"ro bread ivheat varielies namely DSR 39 (prargat-r) an.-
nWR 1o (reerti). The ce;:tre .as aiso dezeloped ::igi:
yielding rust resrs.i;eint ggru vlhe3;;s which are ceii:g
put in inul_tilocntjion triels,

sat'isfactcrv wor-'k o, v.rheat pathology is bei-ng
carrj-ed out at. this cent::e. 11ajor discases of wheat in
this reqion are br-ac* anc- broivn r,st, fi,rliar blight ano
foot rot (Eslsgrgliru So.LgEii). The cenrre is conducrln<:r
a nr:mi:er of coor(liriatecl tr-iais also- This stati-ori has
also qenerated- data oi: ti:e effect of high temperature on
the yiel-d potential of (h$>l_j" r^rjteat. In sizeebie acreage
the yield of s-rapli wheat urrcler 1.00 darys ou.riation l,,ras

2. 5-3. 5 tonnes/hecta.r:e.

9.2. JuBagarhs Wheat experiments v;ere timely ar:d_ p:_opol:ly
so\^/n. Ttris statian also needs small_ plot anrl single i:lant
threshers. This station has d.evelgped a couple of clur:um
genotypes which are uncler te-st.

9'3" Niphagr This centre had souii-r all the trials meant for
the station- But conclucting irriqrated trials was rneaning_
less as there 1v6s no rarater for irrigrat'cn. The Department
of Agricurture and the university concerned have to ma];e
an effort to bring irrigation hrater to this centre. Other_
wise Niphad can be a grood station for concucting _research
on rainfed wheat.
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9.,i,, Varanasi; This c*ent:"e nas d.cne colnm':rid,:b:c \/orii

rvith re;ra::o to -..rhe:t -:'.-;i:': . r--it b:' e-'3 l'/:nT It.Ii a.

d.czer.r hrgh 1rle:-iing l.;heat varieties anC cci:r;r-..i-'ul-ei- a

gocC nur,rber or 611 i:.ies i-n the coordj-nater-r- var-le-l;i',.

trials. The sta'uus of t::i,:I s ccnduclec. a: '5i: ' c:-'rl--.:ae

was verlr Eooci. fhere is o:liy one sci en--:;st. irilli:ij (,1]

ttre staff with ICzl:R suppo::t" The cetrtr"i ll(;cr. ;o .r-e

strengthened j.n this ;esPcc'L"

9.5" Lu9i:ia]ra: This centre' has a verr,z large research

programme as seen from the -List of tricls so1..1] al the

s'cation. Tire rvork on l(arnal.. bunt, 
"'rlteat 

ciuaiJtlz, $;1i!l:

i''zheat breecring and genetic e:lalysis of r i: itic-irlt: ci ru-s'-'

races is commendabl-e. T]:e statl:.s of tri a1;. Jc'du.cuei r';as

very gcod.

Fi.,'e rrarir:t-ies Cevelop,ec'l by th: cen'L.t:: \';.jlte ccnt.raii;

::e-leased during the perlocr *nder revlerv"

IJL 2265, PE'W 65, vBW I54, PBVJ I75 and ;B:^J

variety.

ri111 ,- ._t ,- 1 1 - f: g

3.0, :: ciqlir 4

g.6 Kani:uqe Ail the experiments meant for tne centr.J

l^/ere so\^n. Thc quan'Ll-tm of t^rorl< ',^las good" E'-it- +*'.i'::e were

certain lapses in conductilrE tire ::aj-nfecl cri:ls" :fhe

centre has sr-rbmittecr a list of equiprlen" ,'.6-d'3,J. Tr.vo

varieties (K 8020 airct t( 802.7 ) lrere rr:iesser-:L c-l.rr-iri,* the

perioa of rerriei:.

9.-J " PowarkheCae T'he exp::rirac:t rneant fcr iirc r';ar:-o:-r

were soi.Jn PrOPerly.

problen. wi-tl: regarcl

There s.jems to l:e inunp admj-n,is tratrva

1-o it::i-critir of rrro.::i<, fiinds e:rd. fiel-d-
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operations- TLre centre requested for rei-nstati-ng the
staff withclrar,,rn from the centre. They shor:ld- rrlCfk

more on rainfed wheat which is so important in tire
regJion.

9.8. Hisa{a The €xperirnental work was upto the mark.
The centre had. taken aii the experiments meant for the
st.tion- Liheat rrrork i-s bei,,3 Carriecl 0ut at Kaur e

Karnal-, Ambala and Bav;al and ciuring the period three
varieties (ulrt 331, -WFI 2g1,, vfi_t 283) were releaseC.
Attempts are being rnade to j_ncorporate specific genes
fcr resistance to rust in some of the improved.
vari-eties- Bror,vn .rnc1 yelrorr, rust are the major probrems
of the regi,>n. ;\part frora rustrvarietj-e_e are .being
screened for loose srnut, Karna} bunt and flaq smut.
fn certain fields molya disease of i,,,heat ancl ear cockl_e
have appeared in serious form.

Field equipment and machines provideci long back
are out 'of orcler and some of the machines have ou-i:ij-vec
tireir utility.

9'9' r'A'R''r.3 Tiri-s ha-s the biggest wheat improvement
proqramme in the country and. controls several 0f the
ivheat research service centres for use by all thi, ,;1"_a
scientists. f t has nine research projects (+ app.Iied and
5 for basic research) employing 23 scierrtbts. lthe
committee feels that there ,sirould be a better coorclinatj.on
in the v"orki-ng of the w.reat scientists i^rho are presently
working under different clivisions without mucrr liason
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amongst each other. T'i-ris institute has cevercpe,,l

and rel-eased 15 \,,heat varieties during the pcr.:LoC

under review. presentl_y major area under irich
yielciingi varieties is coverecr. by r?rltr r+heaas " The

most outstanding among these can be nameil as HD ?32e,

rr'hich covers i5% of pr:njab, i{D 22Bs r,r,hicii accoun.s
for the largest qu.:,-rtities of br:eec1e-r- seec iem.:nc1ed

l-si-n t]-re courrtry anci Hi 2:LBg .,uhicirfhe ina_Ln vei.:ict), of
the Penirrsu.l-ar Zoi:te.

9-1.0" Irunge 'r,'he f-ieri cxperimentar a.rea c;f irune centre
i-q located at Hol i^,tere all coor:dinaced. project r.rorli
j-s beinq done. er-rafity of exi:erimentar_.j-on is of }r.irrh

orCer. Soine r,,;ork i-ras beer: initiated. on diccj?g,:m sp.
The centre is especially meant for r.ro.rk on :llIgil ir.eats.
Efforts are being m3rle to transfer Si alcl Lq :l.enes
combination in l'ir 5439 E{ I.-.,rlya.nsona. Tiri.s centre i:as
rel-eased one <1urunl wireat variety (MACS196?) for ra_rirf ec1

areaS.

9-L1'. PantnaEa::s Tiris is one of t.e important rvheat
r:esearcir cent-res in uttar praciesh catering to the needs
of westerr. en,l hilly parts of the state . one variety
(ui' 1109) was rel-easeil ri1 rr , - * -...:..^ _rnrler re\rie,,f.
ft lro.cl onF c.,i t-he hest J:reecier:s seed. pr:ocLucticn prolJrc.rur{rtj

in the country. Speclal researcit prolilralnme on Karnai

bunt is also oper:atlng at this station. It has carrj.ed

out some funcJamer;tal and k,asic research invest.igations

r:rrier this projeci; but ihere is need to improve the
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in this disease. fhe centre
machinery. This may be

9.I2" Ivieer:rl!: The team visj-ted the Western Campus of
G.B. trant Uiliver.si-ty and Directorate of Croi:1,_ing
system Iiesearch of rcj'*n. Tire u*iversity ca,rpus is
providing grooc cooperaticn i-n conduct of coor:ciinat-cr.
trials. Discuss'cns v,,er. he.c1 v",ith the pr.cject Director
of cropping system i)roqrarm. antl arees of cl0ser corl.r_
boration v,?ere identified. Ihese j_ncl-uded r(:search on
rr'heat based cropping system ancl gseperation in con<luct
of va.rietics ,( cultural variabtes trials.

9.1"3. R=nc"hi; Thi.s centre is esseritially for selectiag
vrheat varieties under rainfed concliti-ons and for early
maturj-ng anct heat tolerant types, TI:e conduct of trial
at this centre was excellent.

is an important research cerltre caterinq;r tc
non_conventional l.,,hest areas of Far Ea^st.
is carryingr out gooC agronomic research ivork.
no ti-J-lage in rice fielcl and soging vrheat
can obtain good. r.esu.t 1s.

strengthening of the station by way of provi-ding
eq".iiixnent for fielo ano laboratory operations j.s requj_red.

9'14' Kalvatie rhis ce,tre represents important non_tradit'onerr- wheat grr:or^ringr region in the East and the v;heatcroir js rJ"rown unoer borcn d.eficiency v,,ith

I
I

,,

i
:

This

the need of
This centre

By adoptingr

therein, rrr€

tolerance to heat due to short rains in season. tr,rcm
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the trials conducted a l-ine BW 182 has shoi.,,n tole::ance
to boron d.cficielicy '.^xiich sir,.:u-t1 be tes-tec1 -i_n the
rt;levant co-oi:d.-inateci nursel:-r for: verifi-cation" c 305
ha-s shor^nr best ]-i,.-:at toler-ance.

The ccrlrdil.-t of trials at thi-s centre,
fug1sever2 -pooi" The ccntie has been unable tc
the bucl.qet siricc llJtl^

1,7 _tr Q

utilize

9.L5. B,:fg-ura (U;Eyfi)_l rhis centre has becn c,:nducting
trials f<-rr t_ine11z sc\./n, l_ate siwn and early soi.\,n condi_
tions to iclentify i^"t:eat grenotypes for hiily co,ditions.
\&", 616 has ireen ,:oin!t viell_ ancl recenrli, i1g 240 has
shov,ryr qooci perfo.;:il ance. Scfeening for yelloirz rust is
effectively clor-l-., s_Lri.ic r__xcellent condi-ti-ons prevail
for rust derzelo;:m=n:L. Recent efforts to screen
qermplasm and p::eitare a c:taloEue of resistant gene
SOurCeS for 116-;11o.,,r rr-ilii. ai-icl l-r:af 1.ust, need to be
strearnli.ecl by provi-di.g polythe,e i-rouse/g1ass houses
at tiris centre

9-L5. BAF,. B_?Tbgys rthe wheat researc' group at BARG is
enc'aqed in hasic Aenetj-c research on j-nter_specific
qene trari_sfer, iderrtifyin_o isozple numbers anrL develop_
ing hlgh qrj.ute.4ln stcclis of l,rheet. Rust resjs tance genes
sr 26 and sr 27 have been transferrecl to i(aiya,sona ancl
early maturiirg c 306 have bee, serected. variati-on in
hiEh mof ecular l^/eig]:t glutenj-n suj: units j-n somer Irrcliar:.
rvheats has been estimritecl r+i-th a v-i-ew to clevetoi> quality
by artal-ysing half kernel-s of whe3g seecls.
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This group r'e;:resent.s

coordinated pro(lr,tLrrrrie coulc
iev*lopinq close llnkaEcs.

l'Jheert exPer:ine nts were

the experimental material hras

layout.

One example r",'here ti:e
cterive benef_it throuEh

in good condit-r-on, Al1

sohin properly in desired

I , 11 . f er.za{:ggr ?he patho}ogical l aborato ry at
Faj-zabact statj.on is poorly equl1:pedo Even basic
equiiment for fungai culturingr are not avail_.rloie.
The -staticn neecrs soliie <Jo:,J aut:claves, balances,
incul:al-or, lii:'i_ i.ir overi, tiumidifier forthe glass
house, transfer ch.am]:cr ai:d. research microscoi:e, etc.
for iai;'orator:ies" -t'nis s'Lation ha-s been i-clentified.
sirecifically fo,: v;or--ir ori foliar disease of r.;ileat ancl

to clear c;ut t.jr- rl^oubts; al:out the idont,igTof foliar
pathogens.

9.1E. Vir'spurs The whe31 trials were in giocd co*d.j-tion.
The wheat rust lnocul-atlon i,;ork in bree4ing m=tetial was
very effective. The committee \.ras able to see lot, of
breeding mace'ial being generated. This station needs
strengthening hy way of provision for equipment need.ed

by tire centre as per their request submitted separateiy
to the Project Director.

9 -19 - Qhilqlag Gooci f acirities, particurarly temperature
contrr:l1ed glass house have been deveLoped at r.]owerclale.
The second phase of tire exterision of the glass house
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shoul<l be taken up in tLre,i.mnedlate future.

such as

of host

strtion

-lhe te.am .:pprcciateo certain other
ultra deep freeze for maj-ntenance

v:h ich
anu parasitefave i:een developecl

ciuri-r:g the last fcw years,

f aci-lities
of cultures

in I lov;erdale

r':t present 14,5;atiiotlzl:es of ye110\.,/ rust, z-J

]:.lac;r rust, Zi of br:cr.,n rr;st are llei'g maintaj_ncci ir:
pure ard vial:l e con,litions at Fl-owercale. i1o,!^/er,/(:r,

the ss cr.rrr:ur:e rocrr nee.:cs mucl-r qreater care to avoid
con't-am-in at-ion.

Tite cornt,rle>:ity of nev.r nomenclalur:e of rust
races acl0pteci sirce 1:rg , lras created diffic.r-il,ti-es i-n
interpreting ancj,:nderstanclir:g ru-st reactions reported
f::om crifferer:t clntres and. laboratorj.es. The cornmittee
sugge-sted. that to resolve i.ij_s, active rrroi-kt:rs engagecl

in ti-ris r^,,crk :;hould m=et and 1:ropose a conmon ,systen
of namj-ng the race:l 1,,.,]r.1ch is sin,ple ancl at. the sarne

time coilveys prcper infr:rnia-Li.on on vi-rulence genes in
different races ancj. bjot-ype-s.

At Tuti]<ar:r1i identification of genes usi-ngr matciring
techiriiiues is bei-ng attemlrted.. iJov",ever, sucir a lr,ork need.s
teinpei-at*rc co,Lrol-icd Elass ]rouse f aciril-ies" The
resu.lts obtained at- irlor.,,er:delr= and at, Tutikandi show
si'Eni-ricant .i-iffei:Grrccs. ,r,hc corirnittee felt ti:at tlrese
lyptsj or si.Ljart,:s s.t-ou-Lcl -be cuniuct-e,l r,,rlrere f acilities
and expertise are read.J-}y available.
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9.2O. i'trEllillqtonr It is caterinEr to the cl.ernanrfs of
a.11 thr- 1^/h66t st.ations of tiio country. Th.l ccminittee
felt that certain fiel_cls in the research station novc
v€r1' low fertiiity revel. due to inadequacy or Fyi'{.
?he co*mit,tee felt that 'r,ier-ling;on station nceds
mor:e financial grants for ef f icient fr.:nctionj nE and.

farm manaqement. iidditionarL grants ale furtncr need.ed
for repair, replacemcnt ani. purchase cf equipin.:n_t

sucii as irrigarion purp.i)s, veliicles, fcncing, tractr:r
etc" Due -Lc th-is l:ejpg a -Scrvi-ce centre large n,mber
of sci-entists visi-t tiris st-ation and there is ni)
accommodaticn availal-rie" Ir.es t rrouse f acili-.tics a.re
essent:ial- for such a station.

9'21. g3ll-qEslsE}'ii:rl.: i'he cornmit-t-eo members felt tha.b
there is a ytreat nced for imp.ovinq the maintenance
of qlass house as aiso grrov;irg of test mater:ial_. The
teilneratui-e of glass houses lvas very high and not
congenial for proper Cisease expressicn. With ij-t_+_l-e
care the sii-r:ation can be improvecl siEnificant-ly. For
rac-re anar'sis ord set of differentiaL is beinE used
wit-h the result that clata of iyiahabarr.=shr,,iar Cen,.re and
Shini 1a cannot be conlparecl . Irianl. sugqrestions hrere griven
to the Inchargre f or the impr"orzeinent of the station. ft
hras also decidecr that the seed of differentlal utilised
at Flowerdale vrill be supplied to rtahabaleshrvar station
regularly.
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One of ttie redeeminq feature of "uhj_s sta.i:.ion

is t-haj: the materi-aI receivec froir, the breecters.of
the Peninsular Zcne is being screened 6rgraiirL;t m:_xture

ci rust ra{.es.

. "2.2' Dp:ggp.gge: Ail the t::ial-s rvere cc;rducted

sa-i-i.si;:ct;r-i-iy and groo<1 .r-esearch pr-o._,ranin^re 1s in
llro9rilss" llue tO ea::l-y war::iin,1 uo cf tlte seatson in KOta

regtlolJ her::t. tol-e:.rnce cir-irj-nc; nraturlty staqL:s is ve;y ip,rrortant.
?here :l-s i; neeC to strengthe..rn l^/cr.]i on i:l:ys j 3 Loqy ancl

neinai-odes" Keelring in view lar:ge areas o{, .:al_-.'

nffecte<i ,soil-s in the state rnore r,:or_)i needs to be

cLcne " ?ire ,-:er-ltre has rereasec'r i variej,ies naneil,:
Ra j :1.555 (d) , Ra j 21A4, F.aj 21,?,5 and Raj 3,J77 ir,rr:.ing

tire :,erioC uncrer report.

9"23" Psian]pg': The::e o,ri gooci ros;sibili.t_ies or-

der;eroping thi"s centre into an irrportant resear-ch
f o::

ola<-'e f or the hj.1Is. t^iork on b:ieeclinqfcli sease

resist-ance and aqronomlz siroutcl be strerrgtlrened"

There is iinme,C:ate need to provj-cie smell_ plot machin-

ery for the Centre.



L0 . RE_Cuyi"iEi\lDrri_t.,1OIdS

The team after havj-ng revj.erved. the organisational set_
up of the project anci' i-ts re.LateJ actministrati.re a.d financial_
pro'isions and arso the recornl-nendations.of the previous team
fcr the ye3ls i971-82, makes the foLl-owing recorunenclations;-

1o.1. g AT.rvE:

10-1.1. ft v"as o*--served. chat tLre eRT for the periocr rgt7-g2
made rrrany constructi-ve ano neec based. reconurendati-o;rs. un-
fortunately, severar of these .recommend.ati-ons specially
concerning adminis't'r'ative matters., \.,7€.fe not im;:lelrer:ted.
Present team str:ongly feels that these recommendat;ions anC
those bej-ri,qi macle nohi shouiC.receive full attention and
j.mplelnentaticn.

10.l_.2, ft is reccmmended that
presentry merged r^rith i_he burJ.get

should ]:e distinctly cemarcated" .

functioning.

budget of WpD which i-s

the fnstitute (l;.nf )

the 1g;p to enable proper

the

of

b).

10.1.3. rt is arso fe.Lt that the project Director of thisproject s.ould have sufflci en,c autonomy and powers to deal wi*rthe probrems being facec in the implernentation of the project
proposar-s' As ]ong. as the idheat ,project Director stays withinthe allocatec bucget he shc,urc. be free to incur expendj-ture,
perform visit-s and trarzels, operate anci maintain transport
vehicl-es and obtain supplies and material for his v,,ork.
Therefore, it is st:,ong1y recorunended. that an inclepentient
rnstitute cn lrheat Research be establi_shec vrith ful'
infr --structural f acilities.
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10.1.4. The tearn also recornmendSthat service stations

like liellington be ciirectly unier Project Directcra'te.

L0,1.5. The vrheaL irn'provement project j-s headed by the

tr::oject Director and. assisteC oy a r:u.inber of Princlpal-

Investigaicrs. This team. strongly feels titat the trririciital
Invcsti.gtators should be reCesignatecl as Associate trroji-,ct

Directors in the respective discipllne.

10.1.6. This team is in. full agreement r,rith the previous

t;;rll1s recorrrmenoation that the vacancies of P.I.4\ssodiate
Project Director shouici r:e selecteC ttrrough advertisernent.

1-O"!"'1 . 'Ihe funcis mad.e availe;:Ie to the ilarticipating
centres on contingency as weil as on T.A, be -si:itaLr1y

modified to the tune of Rs.25, AOO/- in the contingency per

sci-ent.i-st with a provision of _1-a% increase every year and

travel-ling grants to the tune of ii:r. L0,OOO/- with a provj_sion

of 10% inc.rease every year.

10.1.8. The Zona} Coordinator should. be provided r^,,ith

special assistance i-n the fonn of one technical assistant,

one stenograpirer arrd adCitional T.ir,. and contingenclr grarits

to enabl-e them to perform their functions properly.

l-0.1.9. lifter reviewing the eq'uipment avaifable in different

centres the t"* r:nanj-mously aqrees for provid.ing ad.equate

fr:rrds for the i'eplacemant of tl-re equipment, 1:referaoly sma]l

fiel-d. plot nachi-nery and laboratorl, equipment.

10.1.i-0. several centres c1o not have senior scientists in
the prograinrne. ,'',t least one post of Scnior Scientist should

be provideci at al-I the important cenrres.
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10.L"1-L- The team was extremely disappointecl after visitlngr
certain centres r,vhere some of tire vacancies of the Scient.ists q

have not been filr';d- up. Tile co-,mittee strongry fee-r cc:nca1a1sfl
on this a'ccount and recornmends ttrat immediate efforts shouid
be macre i:,o fil.I all the i:csi.Lions of scj_entists as well_ as
supporti-nE staff in the r:arLy stage of next Fj-ve year,:lan.

1'0.L.!2.;'.i some of the centres it has been foi:.r:C Lha.b
sci-enu-ists under tlie i:roj;ct are frequently trarrsferred v"zirich
hamper:s 'Lhe smooth funct:oning of the project work. Siace
provision has alre;1qf1, i:een rnacie j-n many universities parti_
cipatin.g in thi_s proeira.lme thet the pe.sons r,rr:::klr:E i_n the
project should get prontot.i-on cn the sclme position and efforts
shoulcl be made to upgrac': tire position of u]e scj-r-:ncist through
the scherne of ,oersorral pri-rniotiol.,.

10.1.l-3. I;r rzj-er,r of the poor lerformance a::d conduct of +_rj_a_ls

at Kaiyani-, ccoch Behar, rmphai- ai:d. chil:r-i-rna the tearn
::econ'ur.end.s that the status of these centres shor,rld br-; r:ecucec
to the tes'ting cen,_r.s_ .:__ ,_:.r-Ci_i _c strengthen research orr
r"rheat fo::' non-traditicnat areas additional facj_litj-es be
provided at Ranchi ancl Shj-llongoni.

10'1'L4' The possibirity of an inoepend.ent vari.etal Evaluation
Committee be exi:loreC. Thj-s conrnittee should have agronomist
as its leader and. plant patho]-ogist anci nematologist as
rnembers.
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70 .2. IE_CF{NICAL r

The team appreciates excerlent results achieved

b1, the Wtreat Project and the qfaj.ns accruecl to the natj-on

through increased wheat production. presently alrrost
aL1 tire area under I-{yV prograrnme is u::der cultivers
evolvecl uncer the banner of tiris proj ect,. Due to varietar
civersificati-on arrd" introductior: of resistalt varieties,
no inajor rust epic.emj-c has appeared for more than a

decade' Karna] bunt rnhich appeared" in epicemic form

in the seventies, has been contained, ln recent lrears
through better management and replacement of var:ieties.

Followj-ng recomrnendations are mad.e to furtl:er
enhance the efficiency of r€s,:arch in different disciplinesi

1-C.2. 1 Bregd.inq a

(i) conti-nuous i-ntensified research on i<lentificatlon
of rust resistance Eenes is needed, particuiarly fo:: the
adult plant resistance genes detected in recent years.
Genetic enhancement of resistance to rust through gene

combinations is nor,r achievaole anrl should be fulry
exploited.. Thi-s i^;ork bei-ng cone at Ludhiana, shimla and

Delhi be strengthened by prcviding adclitional faci-lities
ar:d research gfrants.

(fi) Maintenance, collection,
catciouging of vrheat _germpl asm has

project. This sl:ould be properly
physical facilities and man_i)o\,,/er.

characteri_s ation and

been assigned to wheat

supported in "terms of
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(ij-i) Sj-nce land races of wheat possess many

usef,ul qenes particularly -)r tolerance to stress
environments and adaptability, these should be usecl
more trequently i.n breeding rvork.

(iv; t^lith intensificatj_on of cropping patterns,
tirne for ,vheat cultivetion, has been reduced. This
requires varieties vri"th more eff-icient biomass
productj-on arid. improveC partitj-oning for grain
production to maintain high pro<luction Levels.
Breedi-ng eff orts shourd be cr.irected towaris this goaI.

v) Although loose smut resl-stance -is controlied.
bv* one/two inajor qenes, very littl_e effort has been
made to j-ncorporate this resistance in the nervly
developed iuheat varj.etie*s. This should receive aclequate
attention of breecre.rs, particuf arly whe' qene sourc€s
have been identj,fied. and € c available.

vi) Durum i;iavo shown r:elatively higrh 
'evel 

of
resistance to feaf rust to races l_ike TT and its biotypes.
This resi-stance shour-d be characterised. and catalogued.
for use j-n breeding progiarrunes. '

--l J \vLL) Lmnroverrrent cf rainfed rrheat has 1agged. behind
and some 

"n.r"talised centres for this work shour-d be
devel0ped in ccntral ancl peninsular rndia. These prograrnmes
should have physioloEists and adequate raboratory facirities
for this work.

{
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r. rnviii) Greater a.ttention need.'s to be paid towarCs

breeCj-ng rzarieties r,vith sul:erior cha,aati and br-ad

making q,ra1j-ties j-n aestjrvum and macaroni i-n ciu::g3s.

Nutritj-onal quality analysls in aest:-Lvurn and Ju::u{,s

shou1C be under-taken.

ix) Vftieat Project stroulc rnake efforts iri utj-ii-siag

latest findings in bio-technoloEy, particuiar'Iy fc:: ;ene

transf er froni vrj-ld species. Suitai:le f acilitj-cs for

this strould be developecl.

;<) Some Eerretic stocks of r*ieat are being

devi:lopeC by scientlsts includi-ng tficse cutside r'rlCrtIP.

These can be used" for transfer of specific genes tr:

cultivatr:d rrarieti-es 6r for gene location and. idcnti-
fica-Lion rr,ork" There should be a provision to rerease

such v,,hreat genetic stocks, v,,ith usuaL proprietary
rj-,Ehts as done for new varieties.

xi) In order tc develop stronger science-baseC

prograrim.es of ,,.rheat improvement, Wm shotrl"d have c-loser

linkages rvith qroups of scj.ent"ists enqaEeil in speciatisecl

basic resear:ch. Certain basic guerries for ,Ceveloping

efficient techniques and methodologies should be adclressed

to these groups and. specific time bound research qlrants

be provid,ed. to them, if necessary.
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14.2.2 Patholoqv:

Foliar blights cf ir,heat are considered. as
major disease i-n easterrl and coastal- regions of the
country v;here high humidity anct relatj_veIy hiqher
temperature prevaj-l duri-ng the crop season. The

chief pathogens identified are species of Helm-irrtho-

EPgEiu[ and Alternaria but the s)rmptomology is ::ather
confusing. It j_s therefore essential to first
ide*tif1' the pathogens causingr tirese blights ano tiren
proceed with the idr,ntification of strains in the
eountry" Keepingi these points in view a ldatj-onal
Centre on folj.ar ciiseases has been established at
Faizabad. However, the progress of the station is
nct quite satisfactory and the station must be provi_ded
with basic facilities. ?his centre vd-l_l also have the
responsibility of screenin,l the germpj-asm in the country
against foliar pathogens so ,rat the knowled.ge can be
utilized for evolving varieties resistant or toierant
to these diseases.

(i)

(ii ) of Jate, powderlr mildevr has been reported. in
certai.n Tarai region and the trathologists tocatecl in
this area lj-ke pantnagrar ancl Dhaul-akuan stroul-cl keep
watch on the si:read of this dj-sease.

(iii) Ftas

disease 1n the

spread. ft is

smut cf wheat though recordeC as a minor
past has shovrn graclual increase in its
now reportecl from many parts of Raj asthan,
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Haryana and Madhya Fradesh. Fcr screeni::q i:he

germplasm aEainst this disease it is essential tc

develop sj-cl< piots at- few locations and this vsork

need strengthening. Grrrrnplasrn sLioutd be cri-b.icaI1-y

screened for ideniification of suitai:}e r:e'sistant types.

iv) L,ocse smut of vdreat has alvlays been LIn

irnportant disease in ',.;ireat and it is estiitiated" that

normally 1t causes 3-5% loss in northern wheat belt

br:t in isolated fields and .ir: regions vrhere seeC is
not frequentlir replaced, the loss cein be anything upto

50-60%. A nurlber: of rescarch stations in our country

are screenJ-ng the varietj-es r^rith local sami:les" Some

basic informatj-on on Cj-seases spread ls avaiLal:le in
the country. llorrever, of late, there j-s a gradual

increase in the instance of the disease in the main

wheat area. Keeping tiris in mind, the corunittee feels

that certain research centres shouicl be identifieci for

work on loose smut of r,vheat. These centri:s v,rill have

the responsibility of conducting basic r€sq:orch for
identifyirrE pattrotypes in the fungus; identifying soltrces

of resistance and evolve resistant varieties.

v) Loose smut cf i,;heat can be easily controlled
by proper farm manaqement such as frequent replacement

of the seed material, ohtai-ning the seecr from healthy
sources and use of proper fungicides. A large number

of ,systemic fungicj-des are available j_n the country and
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all thre seecl agencies must sell- only properly treated

seed material.

vi) irJheat diseases survey and surveillance
programme has provided, excellent results in ti:e last
two decades. It has thro-,,,nr neru light on the di::ectional
movement of rust spores and also the relative irnportance

of wheat trathogens in different regions of the cr:untry.

Diseases survey has also given an idea about the losses

caused. by the different diseases from time to time.
It also helped in developing a disease forecas Ling

system for the j-noculum origj-nating from tdilgiri end

Pa1ni- hills. Thr: v,rheat disease survey provlded the

rust infected samples corlected from farmers fierds for
race analysis whi.ch j-s an important cluty of Shim1a

station.

The committee recr:rds with deep regret that
the r.^,,663t dj-sease survey is not receiving adequate

support from rARr to continue i-ts duties sincerely ar:c

honestly. The committee also feels tirat the pa.s;

facilities of mobility, typing and communication siroulcl

be r:estored to enable it to function properly.

vii) To effecti-vely understand the epid.emology of
rust, collabcration with SAARC countries shoulc be
strengthened, in 1aying out trap nurseries and race
analysis.
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viii) Karnal bunt of vireat is at present receivi_ng

attention at Lu.Jh_iana, pefrtnagar, Dhaulakuan and IAR.] ,

At r..,uchiana facillties for screening the varietier;
have bcen developed. The cor.mi-ttee records i-ts appre-
cj-ati-on fcr the lrofk being dcne at these centres ancl

srggest th.-"t if more facilitics are requi-red, tirese
siror:la be i;roviCed.

10.2.3. Aqronomy:

i) The team s.L,rr:ngly recomrnend.s tiat greater
emphasis shourd be r-ai,r on vrhcat girown in un-irrigated
arcas. rt would be *ec€ssary to work out sui.bal:le
croppi-ng systems. since all rncr.ia Dryland i{esearci:
Project is alreaciy makinE efforts in^this direction,
a clo.se iink-up with CRIDr:i ,*roul-d be necessary.

ij-) fn most of the rainfcd areas, requj_remen+_ for
N, P and K has not bcen v,rorked. out, 1*rerefore, cx1_,eri_
ments should be laic tc -wo.rk out this requirenrent for
each region, tc clevelop a package of practices for
fertilizer use.

ii'i) si.ce the wheat in rainfed areas d.epends upon
conserved mo.i sture from surTtrrler and. rain in v,rj-nter s€Esooe
water manaqement systems shoutd be worked out for good
wheat cropo

iv)

therefore,
Weeds are a
the Ij-nkage

sericus problem

'*.ith All f nclia

in rainfed wheatr

Weed Control project
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should be devero.--cd -to orrercorne this problem joinLry.

v) Basecl 0n th.e general 0bservati-ons triat l*le;11
yierds are qoinqi dor';n in relation to recommi:ncieii

fertj-lizer api>lj_c;:tion, the .L,eam recommencLs tirrit
efforts should be macle to f.ind out reason t-or titis
and v76y5 ar:d means to sustein the hiEh yieid l;:vels,

vi) Thc cost of r,vheat cul_tivatj_on has iJoni: uir.

in recent years. Ef forts srroul.d l:e macle to blrl_rryi cir:i,,;*

this cost vrithout any loss in yieid.s, tLrrouEi-r effici-nt
utilj-zation of inputs.

vii) The most popular cropping systein r,ce-r,,heat
has Ied' to many probrerns. These need. to be atten*cci
r,-,j.thout any de1ay.

tO .2. 4. Nenlqtol qqz ;

i) Tunclu and i'Iolya cliseases of wheat are i)reye_lent
1n itestern part of the country, i:ar.ticularly_ J.n R.;rjasthan,
and appear to be spreading in the neigri-ibouring ar:eas.
It is tirerefore essentj_al to keep a watch on Lhe spreacl
of these diseases.

i-i) Molya ciisease appears to be spreacting to ncw
areas of H3ry6n6 anel r!.a_jasrhan and screening of thc
oermplasm fcr -identifica.Lio, of resi_stant stralns should.
be i-ntensified. In case of this cliscase , it is also
reported that cro-p'j rotation r,r-ith non host crops like
fodder crops, rape and mustard,, carrots, cumin and
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coriander can considerablr., reCuce the ins t-ance of

thc d.is=ase.

ij-) 'L-'cchnologies for control of ?"undu as i,.,'cII

as Intolya criseases Brc available and shoulcl be extencecl

to farmers field.s.

10.2.5. auqli!{r

i) The comrrLittee 
'ecoflxnencts 

that furl qr-iarity

testing faciLities shoul-d. be developecl at one ccritre
each i-n the ma.ior zones" The alrea<J.y itlen.urf icci.

centres namely, Ludhiana (l.IWpZ), Vijapur (CZ), Dharirrar
(Pz), Almora (N}Iz) and Kanpur (NEPZ) siroul-el bc stren_
gthened..

r.\aa) The ctra.gati mekin<.; quali_tles of the i-iyV is
not yet fully comparaol-e tt-t the d.esi types. .r:it.tention

should be giv,:n to improve these features.

i-ii) There i.s a neei to st.rengthen worr< cn iden-b.i-
ficati-cn of varieties for sui,erior bread maliing q""ralitles.

iv) In case cf d",.lru.,n wheats quality asp.jcts are
extremely important but complete quality testi_r:g facir*ies
are not available at any of the centres. These shoulcl be
develol>ed at selecteC identified centres.

v) The quipment j-n the qua1it1, testing laboratorl,
of the Directorate has become o.bsolete through vrear and. tear
and need.s immeoiate replacement. New latest equipm*:nt
should be added.
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10. 2. 6. Eritomol.oqv:_.-&

1) In recent

bror',nr i,vheat mite and

wheat cuLtivation in
to managu- these pests

years some insect pests lir<e si:ootfiy,
aphids have started. posing th::cr:t to
some r:egions. Appropriate tectrnclo,Jy

shout-C be developed..

ii) In vier,^r of tire increasinq imi:ortance of insect
pcsts at l-cast cne ccntre shor:rd" be ma<le operat,Lve i-n
each of the zories.

iii-) Extensive w-he.t gerrnprasin shouid. be screened,
to identify insect tolerant. materj-al.

iv) work on storagc grain pest shourc be furtirer
j-n'ccnsif j-eC.

1-O.2.'i . Physi!:logf :

i) Physiolo,gists have icrentified several j:npci:tant
characters contrj-butin.g to drought anC heat toler:ance.
Rapicl screenj_ng techniques shoul-,J be developed..

ii) fnvestigations on root systeriL have i:,een in_
acleg;ate. Some centr:s shcul_.1 untfertake such stuiics.

iii) Physiolo'qi-car constraints to increase procluctivity
specialiy at high producti-vity revels should b. icle'tified.
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'-t-o_

Centre

-t_r

Shillonganl (pC) *

Sabour (pc)

Kanke (pc)

Patna (cc;'*

Pusa (CC;

Pusa (cc)

Delhl

(a,

AICTIIP

AAU

Bii-lAR.

Rir,U

RAU

D \T1'

RAI]

IARI

DELHI

IARI

NBPGR

IAD.KI

GUJARAT

GATI

GzlU

statewise Location of 'Arcbirp' and other coriabor:atinowheat research cent;:es in Indi_a and their ob,j;;ai;;"

o-r-o-o-o-o-"-": r-r-r-.- o-o- o-r.-

Controlling authority I,1r i' ::r ob j ectives

Ar:oe;iCi-<-T
*tu

Br'cerli-nq, Agronomy

Breedj-n, r, Pathology,
.rqrcnomy

Breeoing, Agronomy,
Patho loqy, Phys io logy,
Entornc-rloqy (Centre
f oi' :'airrrecl (wheat)

Breed j n,J, Pathology,
n ... v.^ h ^--. -llL]IUirUll.-Y

Breeding, Pathology,
Aqronomy, Entomologry

Breeding, Patho1og-y,
AC,roncmy

c-o- l-o-a-o- 
"-o- o-o-o-a-

ASS.APi

i

Delhi

DeIhi

Junagarh

Vij apur

(pc)

(pc)

Breeding,Genetj.cs, j

CytoqeneticsrPatho- j

logy,AgronolnyrEnto-,
mologlz r r\rematologyr 

i

Qua li.ty, Physiology. 
i

Gernrplasm In . troductiorl
,

Statistics 1

l

i

Breeding, Pathologry, i
Agrronomy 

f
1Breeding,Pathology, i

Aqrronomy, Entomoleq y t iSuality
BreedingSanosar (CC) Lok Bherti-

i

..i



Durgapurs (pC)

Kota (nc;

Udaipur (pc)

Sriganganagar (cc)

Pantnaqar (pc)

I'Ianpur (pc)

I'eizabad (pc)

Varanasj- (pc)

Almora (cc1

Bhowali (CC)

Meenrt (cC)

Ranj.chauri (CC)

Ka lyani ( pC)

Cooch Behar (pc)

Burdwan (CC)

Fralda (cc)

t i)

R..A&1STJ.IAN

&l.TJ

RAT]

RAU

RAI-r

UTTAIi PRADESH

G!PLIAT

/'rq{nrram\r Url l/r-I i

}JDUAT

Bi{U

hTBPGR,

MI-]

GBPUAT

WEST BE}JGAL

B'CI(W

tsC}C.,,'V

Deptt. of
Agriculture

Deptt. of
Ag::ieu lture

Appe,ncix-I cont.

Breeciin?, Agronomy,
!athc Laq !, Nema to1ogry,
EntomoIcg).,,}ua lity-- -

Breeding, Aqronomy,
Pa tl:o logry, eua titt,
Entomologry ( centre f or
du:r:in vtheat) r

l\qronomy

3reedinqr

Breec in?, pathologry,
Aq;ronc;my, Q,'1a lity,
Entorno lo?y , r,hys io 1ogy,
\cen'f:rc f_o.r karnal
bunt work)

Breedin,q, Agronomy,
Patholog.y,CuaIity
Entcrno }ogy, ehys io logy
BrecCing, Clenetics ,
3,i gron orny, p a tho I ogy(centr= fo:: fol_iar
blights )

Breed -in,-1, F.r;ronomy

Breeding, pathology,
Aqrcn crny. phys i. o logy,
Que I i t},

GermpJ.asm

Cytocrenetlcs

Breeding 
s.

Breeding, pathologry

Breedinq, Agronomy

Breerring, Agronomy

BreeCing



Hissar (pc)

i(arnal (CC;

Palampur (pc)

Dhaulakuan (pc)

Bajoura (cc;

Shim1a (cc;

Shimla (cC)

Dalanq Maiclan (CC)

Srinagar (pc)

R.S.Puse (CC)

Leh (cC)

\ :J-r,r

a rl ar\ I d\ /.1
%

IU1'r

CSSRI

I-i I[tAClL:t PF./rDESFL

HPKV-/

I{PK-rnr

HPKW

IART

IART

IAP.I

JAI4]VIU & }L:TSHJTIIR.

SKLAT

SKIJAT

DRDC

4A8ryIiTAKi.

UliS

tT7 (:U 11U

M$DHYA Ptu:SqSH

.INKW

Appendix-f cont.

B r:e eur. j-n,E, p e tho logy,
Agronomy, Qua lity,
Entc,mology,Iiemato-
loqy.

Breedinq, Agronorny,
Phy.s iologi, ( centre f or
s e iin ity/,f iXa linity

i.r:rk ) 3r=,e :r ing, tathoiogy

Bre eCi n g, P iltho logry,
Aglrcnomy

Breedj"ng, Patholoqy,
Agrronomy

Breedi-ng

Ereed'i nE

Pqthoiogl,, (mst
testiriq Laboratory)

Breedinq (Sunrner
liurserrr)

Breeding, Agronomy

Brceding, Acrronomy,
Pathologlr

Breeding

Breeding, Agronomy,
Pathclogy, Qua Iity
Breeding

Breeding, Pathology,
?rqronomy r Physf q logye
En tomo Iog!,

Breeding, A,Errononryr

* Dharv,rard (pc)

Anigeri (cc;

Powerkheda (pc)

Bilaspur (pc) nTT/r 71 7



Sagar (ec1

Gwalior(pC)

rndore (pc)

Indore (CC)

Jabalpur (cc1

Niphad (pc)

Mahabaleshwar (eC;

Pune (pc)

Parbhani (CC)

Akola (cc)

tfashjn ( cC)

Imphal (rc)

Chiplima (r,C;

Ludhiana {pc)

(rvi

,-IltrKV y'

,f\lK.\r\/

.-l-l,jK\f'l

I/\RI

.illK'w

}I/JFIARASHTRA

MPK\T

MPKV

Mnrre

PKV

]VIAidIPUA

Deptt.of
Agrriculture

ORISSzi

QUAT

P{.NJAB

PAU

,lppen,iix-I cont.
LlreeCing, Aoronomy,
P. tho i-c 1 rz, fhys io1og.y,
tcctlrrc- .-or rainfed
vrhei:t)

Breerli ng, Agi-ronomy

Breecling

If, -.-..-. -t i ,^ -ur sr:l.r lj I 1;, eqronoII.l! 1 -
Pathc Loq'.1, ph1,s iology
(C,-ol_-rr_) lor rai-nfed
wheat & clun:ms)

Breecling

^B 
reed i n gr . ;i gron omy,

Iotl g losy, ehys iology,
Qua lity
Genctics, pathology
(Rust Laborator/i-

Breeo.ing, Genetics.
Patholcgy(centre ior
durum wheat)

Brer:dinr:

Breedi.n g, :-rgrron omy,
l^ t?? io,fy, ehys iology,
Qua 1i ty

Breeding-

I,IKV

PKV

Agrronoml'

Ag,ronomy

Breed ing, Genetj-cs,
Pa ti: c logry, -1gron omy,
Cua li ty, En t5rno 1 ogi',
Nema to logy ( centre- iorkarnal bunt work)

Breedingr, Genetics,
P:thoiog1,, Agronomy(centre for rusts &
kai'na1 bunt work)

Gurdaspur (cC) PAU



Wellington (cc;

Coimbatore (CC)

,* ('r)

Appendix-i eont.

TAJ,iIL N/DU

iARI Breedinq, Pathology,
(off seascn summer
nurserlr)

BreedinE,;.;gronomyM\T:-TT

-t_r -o-o -o-c-.-o-l-o

ttPC Project centre (;rcv;rir)

CC - Co-operating centre (troluntary)

r.ral-//



(vi)

1aDf)elt,f 1-{- I _r-a

BRgIgntg.

orq:ni-sed

A. fNITIAL EVALU,.TICi..t TRTALS (rnr)

i) Irrigated Tincly- Sov:n

ii) Irrigated late sor",rn

iii) Rainfed Timely sown

B, Uniform Re.rionaI Trial:; (i;nr)

i ) Irrlgated Time l_y Scr,,n

ii) frriqatec Lete ,Scr,rn

iii) Rainfect Tj.mely Sov,,n

C. Special Tri:Is

-

Varies according to needs and includes
i-) salinity/Alkar-inity tolerant vari.eties t.riars_,.\rr/ hdentifi-cati.n of vari-eties for very ratr:sown conilitions.

iii) Rainfed. late sol,vn trisls in I.trHZ & FEz
lv) Speeial materj_aIs trials.



Table

(r'ii)
Appendi-x II-b

3 Percentage of condricted trials
reporterd dur:ing 1983-84, L984-85,
1985-85 arld :986-8? crop seasons

Zone Percentage of conducted trj_als reoorted:leB6-87 19Bs-86 1984-Bs 1983;8;' --1992:Ei:

Northern l{il1s
Zone

Northern trIai-ns ilone

North liestern iii:in Zone

North Eastern PIain ilone

Far Ea-.rtery] Zone

SotlLlr I3qo Lrcrrr f...:lr:e

CentraL Zone

Penlnsuiar Zone

Southern Hills Zcni:

-o-r-.-:-c-1-o-

All Zones

-l-o_a-o-o-o-r

82.o 75.4 64.5
.-o_a-o-r-.-O-a-O-a-o-o-o-

7L;9'

aq ?'--raJ

fio q,

67.2

69.a

ri-7 t

69.2

48.4

L00.0

7 1_.3

93.6

87,7

97.2

93"5

75.O

62.5

70 .0

-16.o

100 .0

'77. a

()tr n(-rJ a !./

88.1

a(o

nqn

4B .6

5ll .6

77.5

100 .0

6L -1-

t3.z

'?1 1

na aI J-.1

54.0

4!.4,

)). I

bl"L

66.0

g4 .5

67.6

75.7

54.0

30.8

65.0

71.6

L0C,0 100.0

-r-o-r-o-a_a

64.8

-o-a-o



tv]-L,L,l

RREEDIIdG
%

-a-a -a-e -a-a-C-a-C_e _ 
O_a_O_lrar

proposed Conducted

L

-l_o-a-a

Status of .r-ri;*

Annc,* ,l i ., -i-'r^
-;"1*.=,;3+ r+u

a-._.-.

Repor-
ieci

'c-c-.-o?

/o

reported
o-l-r-l-o-.

5
o-o_.-o-ara 

a

F4 -^

/,
c cil.fu a":_cai

Z J 45

Assam
ffifionqon:.

BihaI
DAOOUT

Pu,< e, IARI
Patna
RAU,Pusa

Kanke

De.l-iri

IARf

Gu j arat
Vi_ j apur.
.Tunaga<lh

Haryana

Hissar

H.macha I pradesh
Dhaul_a Kuan
Ba j a':ra
Shim_a

Pa Iam.pur

79
'_1 O

_o-o-a-

_Ll 1nn T.r

3,0

3C

1O

./<

J+

ZtJ

30

27

23
AA
J=

2_a

*au

L2

20

34

39 9-1 .6

ai a-
-., !, a !, Jr

10c 
" l0

'i O..i Z

i /a/1
-L(.lt-'' -t"
l nn Arra U'J . -r \-,

:100.00

i00 .00

B?,.74

L00.00
44.44
86"95

1 0o;00

oq, 1

100.00
95.23

t
1OO.0o

9 5.30
81.92
86.96
52.63

41

25

,i
25
nn

4l

,( 1OO. Oil

ZY

t3

,1

)'7

22

23

79

1B

20

L0

95.J3
95.65

100.00
9rl .48



(ix)

-a-o-O-a-a-O-O-a-o-r-o C-.-r-t-c-ot

L2345

Apr-,endix Ir--c contd.

-o_t-at

6

-o-r-o-o-o-o-l-a-o

Jagr-nu & Ka?IJmir

Sha limar
R.S.Pura

K,arnataka
Dhar:vlar

Anneqreri

Madl:va Pradesh

Sagar
Jabalpur
Indore
Pcwerkheda
Bilaspur

Malra{;:shtr.a
Niphad
Parbbani
NatTpur

AkoIa
Poona

Orissa
Chiplima

PunJ ah

Ludhiana
Gurdaspur

Ra'iasthan
Kota
Udaipur
SriEanganagar

AAl=

_L+

9

L4

5

5

64.ZfJ

100.00

o? ??

B0 .00

lig .47
80.c0
97.22
7 6.3i
g 6,+2

89 .65
a.) 1 I.Ua a; r

1oo -ctl
^^. 

n,-
\)J a-t.-

go./.,'7

94.!t

97".3ti
100 . c0

t1 OeO'*

92.3C
1C0 " 

o0

5 ii .56
+JolL

78,57
75.00

4L.!7
90.0c
97.i4
a2.75
96.29

84 .61
"18.26

100.00
7 6.00
89.47

6.25

ta .

97.29
97.29

78.78
1 00 .00
l-00.00

30

1 {.)

Z1

6

7

18

J-+

.A

Zb

1Cl
LJ

25

36-,

28

77

20

35

29

27

?o

2B

IZ

ZO

)1

L7

38

3B

26

23

1)

Z>

L9

,.)

1B

L2

L9

L7

3B

26

33

37

3B

33

24

33

1

.J

36

37

26
.AZ*

33

t6



(x)

1

t-o-

2

-a-c

Durgapura

-o_t-a-o-a

?

o-o-

23 21

Aopenci

45

.i.x l-I-c contd,

-a-o-a_

6

o-o-g 
-o-rr?

92.OO. 91*3025

Uttar prad?,str
Bhowali
Horyelbagh
Raniehauri
Pantnaqar
Ivleerut
Kanpur
BHU, Varanasi
Faizabed

Tamil .Nadg
Welli.ngton
Coimbatore

West Benoal
Kalyani-
Ma lda
Burdwan

Cooch Behar

30

32

11_

r+.J

-L CJ

30

30

30

30

32

6

d2,

16

30

29

2B

10

13

30

32

2

2B

11

2B

28

26

10

14
10

2

Loc ,0t)
100.00

q.4 qr
J'! aJ J

100 
" 

00

B{:i .88
1nn nn

OA A
/va\t

93.33

LOC .00
o 1 Q.c.
JL.JJ

e9.47
83.87
nn oq,

73.91"

101.00
1.00.00
1? ??

65 .11
68 .75
93.33
9 6.5
92.85

100 .00
15 .38

qa a.>

76.92
82.35
52.94

.-.-a-a-.-

L9

31

27

23

L7

26

L7

1,7

10

20

74

9

r.ral//



(-*j)

BRBMIIdG

A,opendi.x il-o

Stalus of Yield Eval-uation..Tr':i-a1 G>ndugtqd at j }l-_C-rj::,::tt-ino
centres inc l.udinq or}ly teFjq--loc i "r*€Ee-gqg--ree?aggli q--L-s_.s;gg

1e 33-87

Northern FIills Zone B

Himachal Pradesh 3ffi

U.P. i{i1Is

-TgT-

Jammu & Kashmirffi
Nepal & Ehutan

(3)

Nofthern Plains Zonez

Uttar PraCesh_-TE.i.-

Pun i ab-Tfr

Dhaulakuan(21/zl /26) r tsaj aur:.i t23 122/ 1"8) ;
Nagrota Oo/e/6),- simla (zz/z3i2c) ; itraltoo
(ts/tL/1) ; sundernagar( 6/5,,'2) ; r-?e:th.:ni
(5/4/4); Katraj.n (a/5/3) ; Pa1,,u:ipu'; ( 2L/1"9/La)
Bheqani (4/3/L) ; tvla LanQl1,/o) -

tshowati (3 olSo/3a) ; I{owalbaqh ( tzlS ;/32),,
Pithoragerr (1<7r7U, . Chj.nya:-:Ls:ri::: {1"5/15hil .
l,lajhera (tl/t/./g) 7 Ranich;uri. (:-i/At'Z) t
Gwalden$tz/Z) ; Deheradiin {3/1"/}i ,
Joshimath3/A/0) .

Pocnch ( 6/ 6 I 5) ;Sha lima r ( t.+ /:l /5,\,
R.5.pura( 5/5/3);
Blrur( 2/o/o) ; Sintokha (;:/a.r:) : Kumu-ltar
(2/2/2).

Lucrhinna (Se/17fi6); Gurdespur( 38/38n7) ,
J:: llandh er (zo /za/27) ; Faric.i<o'c(,i3/43 /aa) t
EaIachaur (2/O/O)

Par:.'trrasr::(+3'/43/2e) ; Raya (i4/s/5) t Hardol
(g/6/5) ; Meemt(rc/to/tt) t Br:landsi:ahar
(27 /2s/ L5) ? Nasj-na (3o/lo7 -t 91 , Daur a LaG/8/a)
rialdr,:ani (2/2/al .,

Karna L(36/3e/T) t Kaul (la/lt/3fi t AmbaIa
(to/to/s) t Yamunanagar( 1/o/o) .

Srigan,granaEar( 33/33/33) t Hanumanqiarh
(tz/to/t)) ; nlwar( L2/2/i) .
Dharrlakuan {1/o/o) .

; I"toren a (2/O/O) .

Himachal Pradeshffi
Jammu & Kashmir

-

\ f /

trradesh

Pelhi ( 1) rARr {az/+7/39) .

Harvana
--G)',
Ra i asthanTfr



txt-l- /
Appenciix II*C contcl.

North l{estern Plains Zonel

Ra i asthan
-fd---

i-i j-sar \ZS/ 25/ 25J; tsar,;al (25/24/Z:) ,Sirsa (9/ 4/' +) .

Durgapura?>lzz/21) i Ajmer (s/s/-il ;Pil ani (i./o/o); sumerpur (liOt a)'tjodirpur (9i7 / 4) ; rabij i (6/615) ,

Jijapur (25/25/25) r raloo (s/a/a) t .

Blrachau (1/ i /!).e charro ai ( VdiO) ?

North €a-stern Plains Zones

Uttar trradesh
( 18)

Biha.r-Ter

Far EastS:rn Zone:

Blhar-Gl-

Ass arn-iu)-

$"lpyr (3O/,3O/28) t BoH.U.Vr.ranesJ- Ga/ 29/ Ze) rR.R.S. varanasi (L4/1,2/g) t tsaizabac,. (la/ za/ zs)
Azamgarn(15/iA/9) t Bekewar (i3/g/:=) ;
Etawerh (L5/1o/9) ; Gorakhp-ur (Zlo/o) iBarabank i fts/ L3/LL) t Ara.ul (s/ s,/ s> ;
Balr.raictt ( A/ 2/1) t Goghraqh ai- (Z,l LlA) ; :tissuhi
l!t.zl.z); Gazlpur (t/o/o) t Raibarliii:, - -
$/?fi ); Allahabad (3/o/O); tij_Lti:ilat -(6/s/5t 

ti-lardoi (3/3/L) .

Bikramqrans. (a/ a/ a) ; Sabour (3a/ 28/23) t
fusa,IARI (3o/3o/3il r Dhol-i (a/enJ;
latng (28/27 /LZ]t ; Ma.dhopur (5/3/2) ; 

.RAU-

!y*" (.zs/zt/za) t Dhangaon(6/a/2) r'Jiranjhanpur ( 2/O/O) .

Bhairava (1/A/O, .

D,antiwada(L\/ tB/ i2) i S .Krish.ina.,.rar 13i, 3/ 3) ;
Chanrod-i. (1./0/A) t Dehgam (4/3/2) 

"

Karrke (34/,34/3 4) ; Chj.ank i (2E/25/ Zal ;FaJ.akata \1,/1,/1) .

sanasngi.ri (2/o/O) ; strillong (i/Alo) .

Kalyani (19/11/10) i t'{alda (3t/25/2A);
Burdwan (21,/17 /M) t Cooch eehar ( 23/ \7 /g)
"Tornat (a/O/O) ; Gosaiqaon(4/+/O) tShj-llongroni ( 19/1,9/1,1_) , Tcjzirur (rc/S/3) .

Naharlaqen (t/L/t); Sonajuli ( B/t/t) ;Besa{ G/o/il; Fasish at(1/o/o) t
rezu (1./o/a) .

1

I

,i

I

A::unaciral L) " s-1-5]-l-



Manipur
--TT"r
Trj.pura

Q)

Sikkim
-ril-
Beggla_Pesb

QI

Central Zcnes

l'laChva Pradesll--re-r---

Uttar Pra<lesh--re].--
Peninsular Zone;

Maharashtra
--f1rT-

/ ,. r..

\ i l-.a- :. ,,

ivlantril,,o.i<ri (27 /5/Oi "

Lal. ",-;i"t: : - y-7'.,1
(3/0/c) .

iliaj arer (2/2/a) |
Bermiol:i (',"/ 2/C)
N;iclri li/O/A) 

"

C ) ; r::..i:u-nd.r ;i nag rr

Ga:rgtoh (5/3/a) ;
; J j-1il i-..r ; ( i./i,i')'l i

con'cc1 
"

Jo.rclebpu: (t/1"/L) ;

S aq a: ,,ig,/ t-t /: ) s .1 a]..-rl-p:: i'25rt ;1g;1"9.t .

lia"rsilighpur ( ,i/ r/Oj , .i nCorc, -rr:,RI {2,(t, 35/34) r
Iilrarg':rre i,5/'srt i ) i ?c urcLk're.i"a i -1, t;t'2)/ ?,+) ;
Guna {5/)/C} : lioi:;a:n ( .}/{:/tt) ; -"larrdsaur
(A/A/c) ; Selio:e ((,,,'i.:r'i) i .(irar;cl. rwa (+/c/a) i
Tikariqarh (1.A/'3/C'l ; iie',,ra i).:2. ,, ; , ,/'i i
Chiri;rcw:,)= i:.C,/-l /i) : '.'-i-.,:-, ,-h ' ,. (t,; .t'.1') i
Dl:ar (2./O/l) ; F\r,,lrh t(t7 t,/O) : ,]oh::i-.i {1-/'r//L) .

iiansrrr.-r'a G/f3/ 4); I{-o ,-o | -i i / .t -:7 
^.€'t 

;
uo.ripu.r' t:la/'z+/zc'i : B r,:ci'i (1//c /DJ 

.'

Clrlra ;arilur i2i'2/'.1); Ai:-e,::a ( .i.//l-:.iA ',
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R.ajnan,-rggon ( 9/ 2i 2) ; Dur.g (1.A,/9/ 5) iBil asp,;r (28/ Zj / ZA) t .A;nl_:ii;,ipu:' {. .t 9/ iri,/ i4) iP_.aj_Irur (tA/2/ 2); Raj giarn ( tZ7 ,:7 2y ,' 
- -t - - ' '

K uun ar\.,,an a ( 6 / 1 / O ) ; S i: ah cl.o L ( l rr 1^,' r, 2 i ",,Ia.ras99li (.1"(,/10/B) t Jagriarlp-.r:: t7 /5/2) tWerer: (i-/t/t) .

:llil j_sruia (i1"/5/3) t Bhubnesriwar( t1/3/0) rChipl ima ( L-t / 1,€,/ t) .

Reigctu (a/+/il; tsapart :(+/i/a) ;Tlrupati (1,/O/il; .pe.rumat-al:ari (2/a/o) .

l'iacir-rrai ( i/t,/O) i
iihraran-i-" aqar

,'+rtohra Prade,qh !F
South_erq Hills ZoneB

l arnilnadu t_]-fi- well ingror: ( to/ to/ to) .



il
tl-

()<v)

Appendix III-a
AGRONOMY

Series of Agronomic triats organised and number
conducted from 1982-83, 1986-87.

Name of 'the trial series l{umber of
trials
cond.ucted
82-83 to 86-87.

L. Dates of sowing x varj-eties (Irrigated)
2. Leve1s of lrri-q. x varieties
3. Leve1s of Fert. x vari-eties (Irrig. )
4. Dates of sowing x varj-eiies (Rainfed)
5. Fertilizer leve].s x varieties(R"F.)
6. Weed control by irerbicide
7 . P. mj-nor & irild, oat control
B. Nitrogen(urea) top dressing before anC after

Ist lrrig.
9. Response of potassium
J-0. Phosphorus placemenL V/s top dressingr
11" Plant geometry in wheat
12" Fierbicid.al sensitivity j-n Aestivum vrheat,
13. Herbicid"al sensitivity in @eat!4. Smothering of weeC by-ptanffimetry & Genotype
15. Fert. as per critical need of tl:e vrheat plant
!6. Irlicronutrient studies in wheat
!7 . Crop geometry & Fert" use in late sotrrr] wheat
18. Fert" schedule i-n Northern H1lls
t9. Rainfed wheat after Kharj-f Legumes
2A. Sarson r^'heat intercropping
21"" Rainfed intercroppiiig of oi] seed & pulses
22. Intercropping of oilseed & pulses i-n fert.

constraint 4
23. Groundnut wheat rotaticn 1
24. Rice wheat rotation (g.p period,qut,ilization) 2
25. Rice vfreat rotation (conipatability of varieties) t-
26. Seed fortification trial 5
27 . Effect of Agrochemical on rsheat yield 7
28. Fert. management in R.F. wheat 3
29. Fert. managiement in wheat-kharif crop rotation 5

136
1"O2

37
60
35
5B
29

42
Z3
2B
24
t7

6
1"9
16
22
ZJ

5
4

2'l
3

o-r-o-a

,, 1.,

I

tr:'
.i:

\
!

,t
.;



(xvi)
Appendix III_b

AGR9N-Or,3Y,

status of Agronomlc Trial cond.ucted. at. variouscentres fro,n ligZ*B.i L,J j,gB6_A7 .

lijame of
Centre

Type of
trial

No" of
tri-al type of

trial
No. of
trial

Name of Centre

Anohra- Pr.adeslr (A. F. )

Hyderabao 7Rudrur 5

ils s arn

*'Shillonsoni 5

Iiaharashtra
AkcIa
*I{i.phad
Parbheni
*Purre
trrtashim

Orissa
Bir,;bneshwar
*Chiplima

Lqnisb
Gurd.aspur

*Lud"hiana

Ha I astl'Ian
;{furgapura

*Kota
Srj-ganganaqar
*Udaipur

I li1. N.4l]
Coimbatore
u. Pr
1^' ^hu! o

aimora
Baraut
Bhor^rali
*Faizabad
Jhansi
*Kanpur
Majhera
1"lathura
Meerut
*Pantnagqr
PitLroragarh
*Varanasi
Wr:st_ Benqal
tsu::dwan
*Cooch Behar*Kalyani
Ivlalda i

7
1"0

4
7

7
l-5
3
3
J

3
5

20
30
A
=
L2
7

Eihe.[
Patna
Fusa (ranr)
pusa (naU)
*Ranchi-
xS::bour

:J elhi
I;',li{-l-, N.:r,v
Dr:-Lhi
/-rr:-i ^---..1-.- Lr I d* il u

xJunagarh
:i\/t "r ai-rrr'*J'L-*-

l{arrzrn-
E.a&r._

*Hi qrr

!JD

il],,,.*PaIampur
Solan
,Ji{ K

R. S . Pura
*Sr:inagar

i!a::neEaka
Bagalkot
Bangalore
(uei:oat )*Dliarrvar

l4a?ryur
*Imphal

M*P'.
*Bj-laspur
*Givalior
*Indore
lviorena
ttPorvarkheda
*S aqar

2
11
1J
15
7

rl.

Z
4aTO
23
30
L7

25L/.

U

t5

1"2
o
3

21.
35

5U
5
5
24

13

10
9

10

ZO

23

6
L2
6

4
9
+

13
4
4
9

,1 i:L_)

:'

2

)?

2

7
2l

A+
7

3,4
3
3
3
1B
L
2

3

o
t

24
26
3
5
13
L
40r
3
4
6
44
1
10

A
=

in
LZ

3
1_

9

6
2
5
L
25

.1
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PA?i.iOLOGY
ApoenCi;< iV-a

Location v;i-se status of usefulrk Cata repcrtrng/
nursery allotrnent for pathologiCal nurse::ie5 l

from 1982*1983 tc tgb ,-87

Location i'.iuRsERrEs
P.P.S.N. *rk K.B.S.N"

AI*** t{I

1. BIHAR

Pusa, IARI
Ranchi

2. pELHr (WFD) r;i,Rf

3. GUJ}TiTAT

.Iunagarh
Vij apur

4. HABLANA

Hiss ar
Karnal r l\RI
Yamunanagar

5. HTIvgiC[:irL 
-IJBTipESH

Baj aura
Dhaulakuan
PaLanpur
Shiml-a,IliRf

LTAivl&lU & K1.\qHruIS

R.S. Pura
(;ammu)

:,,

5/5

3/5
1/1

o/2

1/1

7/t
3/5

s/s
3/5

3/s

4/5

oro
a/4

0/2
3/s

2/5

o/2
4/s
r:, 3/3

3/3

6.

7. KARI{ATAK]i

Dharwar 5/5

B. MADi{YA PR.ADESH

Indore, IARI
Povrerkheda

1/3



a-a-t_.-.

LOcati ons

(:<vi-i-i)

-o-c -a -r -o -r -o l-r -r-o -o-r-a_t -. 
_o _o_ o_r_

NUT ]RIES
Y.tle$.N. K.B"S.N"

;\ppendi.r fV*a contC.

F.1,1 . N, rr . i.].jd 
"

i-I iI NTf:o !,arYa:1
rl -J-

B. MAHAiIASHTRA

Akola
Mahabaleshvrar
lJiphad

Pi,]}IJAB

uru
3/s

5/s

y'

1/2
0/1

L/3

2/s

o

Gurdaspur
Lrudhiana
Rcpar

10. RAJASTHAN

'Jaipur
11. TAMILN.PDU

Wellingrton

!2. U"TAR pRApESji

Almora
Bhowal i_

Faizabad
Hempur

Kanpur
Nag,ina
Pantnagar

13. WEST BENGAIJ

Kalyani
Malda

a-o -o -r -l _a _. 
-. _

**P.P.S.N. 
z

K.B.S.N. Z

P.M.N o I
IJ.B.N. t
H. B.N. z

***91 ,
NIZ

*Useful 
z

s/5
0/s o/3

a/2

s/s

,,,
o/1

1/s

1,,

o/3
o/2

i,,
a/2
2/s

a/s

2/s
s/s

,rn

o/1

4/s

5/5

3/3
3/3

a-a-r-o-r-a 
-a-a-o -o-a -a-a _ora 

-

Plant PathoLogj.cal Screening .

Karnal Bunt Screeningr Nursery
Yohdery lvij-Lderv i{ursery
Leaf Bli.Eht Nursery
Hill Bunt Nurserlr
rirtificial infection
Natural i_nfection

Considered for annual report.

1,/,4J/*

1/)L/u

l-r-r-a-a

Nursery

- a - a _a

i
I
I

t

t
I
t
I

I
i
:

i
,
i

i
I

\
I

i.

I
I
I

t
,
,

,

i
iI
I
It
I

i
,.
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PAfl{OIJOcY

Irocation-viis e status
trial allotment for
trials from 1982-83

Appendix IV-b

of useful* data reporting/
diff erent pathological
to 1987-88

Location Trial 1t*
No.

I.

2.

3.

t/t

BIHAB

Pusa, IARI

DEIJHI

,,, on

on

o/3

:'n

Z/J

3i3

4.

(

?{.P,D. r rARr
M.P.P.,IARI

GUJARAT

Vij apur

HIIlt+CliAI,
PRADESH

6.

Dhaula Kuan

Palanpur

IJARYANA

Hissar
Karnal, IARI

,fAMMU &
KASHI\4TR

R. S. Pura
(;ammu)

MATIARAStiTRA

Nlphad

PUNJAB

Gurd,aspur
Ludhiana 5/5

9. UTTAR PRADESH

Almora
Faizabad
Kanpur
Pantnaqar

3/3 2/2

o/4 1/3

o/s
o/2 3/3

2/3

t/z
2/3o/s

o/s

7.

B.

t/s

o/t

,ra

2/3

i,,

,,,

o/t

i,,
,,,
1/t
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Appendix IV-b contd.

LocationLZ3lS6T

10. WEST BENGAIJ

Kalyani ? /3L/e

Malda 1 / 1L/L

' *ttNo.L-7 d.enotes

1 e Studles on Karnal- bunt of wheat
2 z Monitorj-ng of Karnal bunt and black point

in coordinated material.
3 g Studies on slow rusti-ng
4 c Estj-mation of yield losses due to rusts.
5 s o:remical control of Karnal bunt of rvheat
6 s Chemj-cal control of loose smut of rahs31
7 : C.tremical- control of 1eaf bliqht.

*Useful : Consid.ered. for annual report.




