Scientific Technology of
Rapeseed-Mustard for Assam

LT Ty o W Lt
At ™ e T A O H
L - I L et L g % r i

u : .
ICAR-DIRECTORATE OF RAPESEED-MUSTARD RESEARCH

(Indian Council of Agricultural Research) = -
sewar, Bharatpur 321 303 (Rajasthan) India . | ?*;
{An IS0 9001:2008 Certified Organization) )

e



Scientific Technology of Rapeseed-Mustard for Assam

Lit [italin. rapeseed-misterd s grown m doverse asmo-climate coidilioms fakiig
frim Morth-enst o Morth-west and nosthemn India toothe wonth soth wade acceptahality os an
cifible pil. The crop s grown as sole or m mied cooppimg under hoth mmied as well as
tmignted condibons H.:lpn:wd-nm-l-tl'd crop has hagh production poleniial, where the
cieltivatin 15 supporied with technodogy and knowledge mpats. Rapescod-mustund 15 one
ol the mporinnt sources. of adible ol m the comtry which hae made o spmaficani
cominbution to domestc edible ol availahihiy over the lasl fow decades. In Indin, eighi
cultivobie crops are groam name by tonia. boown sarson, vellos: sarson. pobhi sarson. and
tnramirn under mpeseed and raya or Indian ostand, karan mi 2nd Black mustard under
musinrd proup, Rapessed-msstand s predominamly culiveied in Rajasthon, Utinr
Prudesh, Modhyya Pradesh, Harssna, Gujarst, West Bengal, Assam, Bihar, Thorkhnod, JEK
and Punjnb. Together these sings pccoamicd fior mone than %6 per ceni of the area nnd
production of mpeseed-muustard inthe comntry during 3014-1% 10 201R8-19. Crop area
eypansin. either throwgh inter eropping or spresding the crop in noe fallow land in the
Uy meay alse help inineressing the production of mpessed-mastand. Keeping the view
of vass availability of nobural resounces and femile lands offer ample scope to promote
rpesced-musiard culiivation in Assam, there = an wrgent noed to motivale the furmers 1
afopl mproved vareties and scientifkc productin and protection echselogies o
raposeed-musierd m the siale

The adweptien of follewing scientific predoction technalogies will definitely
Inerense the prodvetion and produetiv i of raprsced-mustand in Assam
Climale and Sail: Ropescod-mustard grown m bl ssason from Ooiober-Movember b
Febners-March. The crop genemily do well in sandy light loam seils. However, other
light soils are also equal by good
Field préparathon: Adopton of proper bnd properatios hclps fof mumiiatinng a pooper
healih and other soil charnctenstics reguorad for the orop and o reduce the pest and discnses
infestation. A fme seed bed s esental forrapesced -musdand. The ficld should be ploughed
4-6 trmes followed by plankmg in order o obtam a fme nlih. Pulvenees the sorl, wang
cieltivator be bz soowing

Selection of varietbes: The selecton of the appropaste vanely swited w the prownsg
cofidition and specific charmetenstes of the region 18 the mos important [cloc i
determining the vield s prodiucion of the orop. The majonly of fatnis i Assam
penerally prow traditional seads Lo lovally avalshle matenals sspecially shonl ducstion
o | mostly nondescript patumlly orossed bred ) vanetics,. which are low vieldod. Moy
impraved short damtion vanctics of Indan mmestard, suitable for Assam, have also bean
dnn:l.'-'lnr.n:ll The loflowmg vanmetics of mpescodamosiand have been slentihied lor
cultivatmn in varioes parts of Assam

| Varicty | Maturity (days) | Dl (%] | An. Viedd (kg/ha)
ilmilnn Slusiard |
| DRMR-130-35 110120 42 1 2000 1 54K ,
| NRCHR- 0] 105-1 30 2542 13821540

| PM-2% a% 2142 1910- 2010 '
Toria :
| T5-38 095 2041 1200 |
| T5-46 ad 4041 i) :
| TS-67 a0 3043 0 |

Seed treatmeni: The sewd should be treated wath metabany] (Apion 35 500 @) & gm'kp
geend Toe whate nest and downy mabdew and ceorbendaenn &) 2 pm! ke seed ar Trichoderma
10 pke seed for Selertmug stom mof disesse. Seed should alao o0 be peated with
Acrotnbecioe and PR cach e 500 gm e sead

llne of sowing: The optinsm tme of sowing s ssoomd week of Ootober toe middle of
Movember. Early sowing helps in cscaping the snsck of aphids. [n Barak Vulley Zone,
rapesced-mustard can be sown o late 25 November 30 in upland condition amd up io third
week of Movember o medine uplasd condstion. However, the seed mle of rsfed lae
sowit bore growm s sucesaking arop m e (SalijHona sequeence should be 30095 buher
Ui nofmal recomere e e

Seed rate and Spacing: Socd rate of 10 Lghs oo uowis and 8 ke ha for mustand has been
Fosid b be optimum for brosdcasting methasd. Seed mate can be reduced to 3-6 kg!' b Tor
line: sewing throagh seed dnll



The distance hetween rovws shauld be 50 cm and plant o plant distnnee withim the
rony chould e maintained between =15 cm ander irigaied condition, Plant pepulation
shionld be mnmmined s 3 10 3 5 lakh/hn, The methesd ol line sowing using sesd drills givesa
higheer yield per wnit area when comparsd 1w brosdeasting of seeds, Sead rote of rinfed or
late seowm torin afier sali ppddy (rice-torin sequence) showld be 30%, higher than normal
recommizidied rute.

Fertilizer management: Applicotion of FY M or compost @ 2-3 v'ha is beneficial for the

[

Nutrkinl Requirement | Form Fertiliacr requirenent

ihgha) ikgha) | Kg/highn

Fiwr Hopeaced

LA Muims

Huinfed candition

N Hi Llren =7 1
P, 135 R i i
[ 15 kIR 25 L]
Prrkgatod eonnditian

Y 0] Tlren 130 | =
* [}, i o 250 il
K (b i KA fifi i
{8} Hills

Ruisfied conditing

N iR Liren 1t R
I"Al, A3 sl 220 ALl
K £h i hl{ap i i
{€) Contral Brahmuputrs

Walkow Lana

Huimfed eamliiion

P till Iiren 140 15
Ak, W putd 140 il
K3 Ui ML LT f
Mustard (For All Lomes)

o &l Liren 175 23
"4, sl ol 250 1L
[ Hi MLIE ;] T
] ESTEY T4 I
P Ulen TE5G N and Fwhien seeds wre ines ulivied wath Lz i 50 g'kg seed and FSB

it 30 kg eedd.

o IS5 A mar used as sotires of P salphare 0 20 kg on the forrm of gypeam o] 33 kghag
shoulid be used,

e PRy e supplicd o tee Vesim of mesed Bertil e, Butreal seguarcnseils ain o b
adjustes] nesoriag o conteirls m feralizer, Rapesced-muatand lave heen Tl Ls
respamd well o the appliention of borax o seme agreclimabc soncs ol Assam. For
hagher wield of rapeseed amd Mistard i dbhe Morth Bank Flasis fone, o bertileeer dime
al alAt:Aiky NPEDa ks recomimended. Borax (0 10 kgt for Morh Bank Pline
Lone, 510 kp'ha for Upper Brbhmaputrn Valley Lone and 7.5kgtha [or Ceniral
Brahimaputim Villey foive are recommended. i addison (o recommended disce ol
fertileeers,

P dpplicerion of Llae: CgU0h in the Term of dolomntic leoe 0 500 kphn should be
applicd 15 days beflore seeding and ineomparate 1 the soil in arens where multaple
CreppEng is proe lced.

Fo Foligy gpvey of weeer - Two foline applecotions of 1% wres an flowering and pod Glling
atnges along witls basal application of recommended ferialioer dose, e, 6l kg N, Mikg
1 C0g aiiad 300 kg Koy Uvha

F o Rall of the recommended dose of W oshould be applied s bazal dose ai the time of
sowing preferably through drlling ot least 5.0 em below the seeds for proper
absarption. The remoining balf should be appliad by top dressing at the first irmgation
and neceszarily belore lowering.

#  Full dose of phosphoross (PoO4F and potash (K00 s mecommended os bosal
application ot the time of sewang ofimigated crop,

= For rumnled crop apply the fullsrecommended dosages of nuirients ot the tme of
SOWINE.



Thin r||‘r||_r| pnd inlerculinral 1||1-rru|:i1||11 ] kuq‘r an opdmam mani rmgmlzlinn per unil
arem ardd umitorm plant growth, thenming apenuin by remaving thie exira plants shoeld be
dome al 15 e 25 days alier sowing bomamtain o distance of 1015 cm between planis inon
rove Apar from thinning, interculiural operation should be done 15-25 days alfier sowing
with kbhurpi or dooble wheel hand bios befiore the first imrigation (o keep the feld weed firee,
The weeding should he done eiiher abong wath thinning or immediaely ofer thinning
Irripatinn: Cne prgatsm of 6 om depth of water miny be IJFI|'I| ied eitheratl 54 flowering or
at early sithgua rmntion stage. [n cose, o rnmiall of 20225 mm s receread donng this
|'|r:|'|u-e|._ iy pist sowng mmgation 15 essential. Pre-sowing imigaton 15 normally not
required lor trmely sown crop, However, im dry areas one pressowing imigaton may be
npplied. As moisiure conservabion bllape practice For rapeseed after sali rice, one cross
ploughing by poaver tiller ineorperating rice stubhles i recommended,

Harvesting, threshing and storage management : The ciap shoeald be hasvested when 75
per cnnlul'rmdn tum o polden yellow i cobour, Al this stape, miLpsrity of seeds are Tirm
when pressed between hingers, The ol content in the seed 1s the moximom al thas stage, For
miznui] harvesting., use nsickle that is hight inweight and ensy t handle (example; Moveen
sickle b Afler harvesting. ihe harvesiel plants are made o bndles and stacked i the sun
fior TR days belore threshing. Threshing is dome by heating the pods with waaden sticks or
by trampling with buallocks. However. threshing shaold prefembly be done by using
threshers. Threshing is followed by winnowing, where the seeds nre separsted from the
straw, The seeds should he sun dried For approximately one week o reduce the moisture
content, For sl storage, maisture confent of seeds should nat be maere than eight percent

Major insects and their management:

Among the major msect in rapesecd=mustant, mustand aphad, s oy, |'|.|1|11I:r.'d
bug, pea leal maner and kibhar biary coterpillar wne the impartant imsects commanly ==en in
Aszam

. Mlustard aphid (L erpsient)z The visect 15 also keown as “Chadinpa, Mahios,
Ployvakn, Lali, Teba etc,” i local kusguages. The mustand aplad s o sosll, globular, pem
shaped and delente msect, which mostly appears 21 the end of December and rermnims
active i o March, The imsects lives in colomies and has a lngh mte of moltplicaion

Mlustand aphud [hath nymmph ond adolth fecds on diiterent parts of the plants fmilorescence,
lenf., stem, twig and pods] by sucking the cell sap. In coses of heavy idestadeon, the entere
plant can dry up and lead o seed yicld losses up o B0 per cont, The aphid also secretes
hiemeydew, which is responsible to the growih o block fungus enlled “seoty nould” which
hinders the phatosynthesis in the plam

Mlamagement: Early soweitg of the crogr, wsomg the recommetdad fertilizer dose, plucking
und destroving infested bwgs X-3 tirmes ot 10 days imierval can help the crop loavoad the
miizstatin by muastard aphid. se predotors such as coccinel luds, syrphid and lacewing, et
o mimimise the mewdence. Chemical control s done by spracyving oxydemeton methyl 25
O or dimgthonte 30 B e 1.0 Inire dessolved in 8O0 1800 Tiires of walerha, Hr:rlz:ll: e
spray of 15 days mtervad, 1 Fthe aphid popoelateon banlds op apnin,

1. Pointed bug (Bagrade crociferarnmn): The ingect 5 oo known as “Clutkaben, Sunder,
Thanga, Dragilo ete, Adalt bugs are sub ovate, goey e dark brown o blsck in ealoar boving
miany orange’ hrownish spots on the dorsal side of the body. The paanied bag aitacks the
crop i wanmner months when moderate lemperature and losw oomadity persists dunng
Cictoher-Movember and March=-Aprl. Both adulis and nymphs suck the cell sap mom the
lzaves, shont and pads amd con conse up o 30 per cent liss of secd vield. The infestation in
the twn-leni and vegeintive slape results in whitemnge of leaves then waltmg leacing o
complete drying of the lender shoot'plantand fall down,

Mampgement: Deep plowghmg of the feld w0 summer, elean culuvation by weeding,
lrimeing and destroying of debins in and aroind the Geld, secd trestosent with inddaclopeid
TOWS eSg'kp seed. conserving bin-contra agents such as Alopiorespo, applying first
rragaten 3= weeks afler sowing of the crop helps i reducing the popeloton of msect.
Chemical control v done by sproyvang madathion S0 EC &8 3K ml in S0 ares of waderha in
cose of severe infestntion durmg eardy stipes.

1, Mustord sawily (Ashalia procimeg: Tlhis insect s also conmonly known as “Am
mrkbn® in Hinde Adul saw ly hegpens 1o be coange yellow o colsur with black hesd and
begs il 115 ovipositon i sermvted and saw Dk enee called saw Tl laevie are yellowish
green W dark goeen with Nive lawsral longiudial siepes. Freshly hagched st insiar larvae
are 2 mm long, eylindrical, violet or greenish prey or green in colour. Foll grown lnrvac
mezsure ahoud 5= 15 mim amd beoke like pseuda catermillar, The insect altncks the crop at
secdling stage, Usunlly the inlestntion oocurs on three io four week old crop dunng the
mionths of Cletober ond Movember, The larvae make irregelor boles in the lepves. Cimoswm op



larva feed from the margin of lenf and in severe mlzstnton the crop looks as grazed by
animals. [tean cose boss upto 33 percent.

Management: Same foliar contral mensures as recommended for parnied hug,

4. B halry caterplilar ¢(Spdfosoma odfginal The insect is dlse known as “ Kt
Famlba, Kambal-keern, Balen wal sundi. Bhobl kuna® in defferent localines m India
Addultmoth s dull vellow incolour with orange by wiies havog black spots. The body of
fwll-grown larva 38 covered with it of teick loag hars Tlee insect anacks tlse crop o
viegelative stage durmg Oeteber-Moverher Tlhe Buhar haiey caterpullar mlestatin & mare
severe an Wi crop, They fedd on chlorophyl] content e the margain ol Teaves and make
them nlmost transparent and grcdoa by defalmte the entere plani

Management: At the mitial stages, destroy the insect throagh hand collectisn. Collect the
mfested leavies and dip tbem in kemosaie or msecticide reated solutren. Dust ile boadar of
feld with malatbon 5% dust o cleeck the sprsad of larvae wonew Gelds. Dustthe coop witk
mbathaon 5% g0 2530 kgha agaansn young caterpillors. Speay the crop witl osalathen 30
B () 1.0 lie o 5400 Litre of waterha

5. Pea leal mudner (O rmmrnomia oroemdig: The insect 18 alse known as “Pait ka sumngi
keet™ in Hindi, The adult is o black coboured fly with yellow head nsd resembles o housaily
hut smnller in size. Young mageot i3 diny white in colour with smeky brown mautlparis,
while Mull-grown magpot is preenish vellow with thickest region inmiddle asd tapering at
hoth ends. Tlse adult esakes feedeig punctuns and feeds on the sop that oozes owt oo the
prnactune, Tle maggots mine e beal and a larger menber of silvery zig-sap mines appear
e b the Feeding oo the parenchyma taswss, Magget rensaing inside the naine and pupates
Useredin, The heavily mmlested leavis become yellow aond (il dowa

Management: Pluck the infzsted leaves and bury them e Kill the mogeots and pupac
resting inside. Foliar spray of systemic inseeticide such as cxydemeton methyl 25 EC ar
adimetlyosate 30 EC w10 lioe in 600-800 lire ol walen o contrels the pest electively,

Mluinrad sevaily Painied bag Leal siner

Major diseases and their management:

[hsenses e a barge extent are responsible for bow and unstable production of
rapesced-mustard and cause the yvield losses up o W per cent. More than 22 diseases have
besen reported to affect rapeseed-mustard group of oilseed crops in lindia. Among these, the
ipportil diseases alfeeting the production and productivity. of mpesced-muastard
Asspm are Alernana blight, white rust, dosny milldes. powdery mildesw and Selerotinia
SLer rol

1. Alernsrin blight ar leal speol £ Ermaria Srasvioas): The disease is chameterizesd t':r'
iz Fwmantion of prominent. light brown to black mound speds with concentric rings of
various siges on leaves, stem and siliquee leading o suhsequently blighting and
defrliation. The discase appears on leaves after ane moth of sewing and progress fiom
lowwar leaves with sinall sized spots and later covers almeost the enire leal, Later o maturicy,
rerind o linear black spots appear on siliquae and stzm ef oo, vellow pnd brown sarson
and brownish black spots witls o distinet pray centre an mustard siligua. which later
selomgate. The seeds i the sihiguamay become small, shrivieled ad soten.

Managemeni: Tomely sowing of healiby and certified seeds, collecting and buming the
disensad plon debris and removing weeds can minimizs the speend. Spraving of Iprodicne
of banceesh | Dithame M-455 40 2 ko 'ha dissolved n 800 Lires of water a1 13 days inereal
with a maximum of fhree sproys, nonmally a0 45, o0 and T3 days after sowing is elfective 1o
control the dissase.

o Wihite rust £ Mg ol The white rust disesse is found very often in pssociation
with downy mildew disease. Small white or crenmy yellow rised pustules, which later
coalesce to fonm patches, ore found scotered on the lower surfoce of the Feoves, The pom ol
upper surfice comesponding to the kvwer surface is tan-yellow, which ennble recopnifion
of the affected leaves, Rust pustubes are also observed on surface of well-developed
siliguss. In syetemic infection or infecton throwgh stem or Nower, hypermoply amd
hyperplasinare observed. which result in fermation ol stagheads, Affectsd flowers become



maal formed, pelnls hecome green like sepals nnad stomens may b tmnsGormed w leaf-leke
clab-shaped sierile snictures. Dhailes and pollon gramns are wsually atrophied leading o

complate stenlity. Whole plant infectinn at very enrly stnge due in systemic mlecton af

whide maci im associainn with downy milidew realis im stumied and thickened plant wathos
any branching

L hivwny mildew (Hyaloperenmspora paneatical; |The diseass u:.l:aJI:..' appears 10-15
dayy aller sowing as small ercamy while spods on the leaves in the seedling slage nnd a1
tmes comld be even restncted 0 these leaves with "il.lh"l.ﬁ.‘ll.ll."l'll:l!.' ermerging leaves nid
showing any sympéom. White dowey (estony § growth of the fungus appear on leoves nndd
speciidd o slems ind ng hends lorimed by white st pathogens. Seollen malforimed flosal
parts psua| |y show mipead ain fectiom of dowmy manbdew and whirte st

Manageement of wihilie ra godd downy mblden: Tonely sowing of bealihy and corifisd
seeds. collectng and buring the diseased plant debeis ineluding stag beads and removing
el mnd socd tneaimend wellh h]n,‘l:ll.ﬂ:l.:n‘l.'.‘i]‘l-ﬂ.l‘l. 550 g Ko seed cin minmmcte Dhe
sprcid. Speay the crop (max imsm thice sprayvengs]) wath Ridomil MZ 72 WP or Mascoech
{ Dhthane M=25 ) 2 k' ha diszolved m B0 lires ol water sson aber the diseace AppEArnoe
at 15 days intervalis ellective b control the disesses

L Sclersilnda rol (Nolerodints wolevotformm): 115 a soi] bome disense sl oono cooppring
of rpesecd nustind fvour s develogeaen) Basod oo the syoploans, the disease bos alo
been called o white blight, white row stem blight, stalk bresk, stem canker oic. Symipliss
i Uhe st bocimne viaible a2 clongaled walir-soaked leswms, which later on ane covierad
by a cottony mycelal pnowth of the patlomean. When the stem & completely mndbed by such
lewwinis, the plant walls and does. Semeliones the mlection o= restneted o a smaller arca of
mith, which results in stemting ol the T:-I:l.rrl and prematone pcniing tether than the sudden
coflapse of the affected plants. The aflected stem lemads by shred and memerous grayish-
white-to-hlack, spherical selerotin nppenr enther on the surface or m Lhe pith of the aflocted
stom

Manageoenl; ll..'-.;p |1I|.m!.|l||.|a;.' dirmng siEvEnee, sevdd entmsent walh Srscioaferwus 10 21 1]
bz sced, collecting and buriing of the discased pluts aleng with selerotia. follow crop
rolalion wilh nod-bast crops bke whcal, bacley and meeese, sowme of henithy seeds (ree
from the sclerotial baodlies and spray of enrbendmsm (@ 2pm or teboconaenle & |mbTire of
water af 6070 [AS twioe ad 50and 70 TRAS wi i recluce 1is in i oslutson

5. Powdery Mildess fE e O reciferaraarg & The |J.|:|I:-.' while, circilas pow |J|.'1:.- e b
devielop an keaves, steos amd paxds. As the discase advancsd, thae wihobe plaat looks 10 be
dussied with posvder Iike whute wlcum. The severely afféctad plants remain poor in growith
momd |'|r|.n.‘| o ll,lu- '|.|||:|ll;,.' "';l.,"- | .'l.:. s 'al._l.'l.-."'ll. -.:|.I||:II_||,. ICTTEER 'llllJJI 1E] sif, |1Il| ||| ey A
whicly are souall b sdie pd show shaveling. Soech salguaee produce Few seeds ot the base
wih fwrsted sizrlke nps

Managenieni; spray of | i..;,' |:|||1u|_'|_|i'- o 2 LI:'- wicttuoblbe 1.|,|I|'-I|.||| i el vied im BOHD Dners 1
water ol the mcidence of the disease i5 ellective o contnel the discase,

Abrraseran blght Wik rusd IEras milddes Selesubing red "'omdery Slildes
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