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PREFACE

Th€ Ministsy of Agr ulture tjrestdk and Iriqation (MoAu) has been implemst€d 5he ftq<t
o D4dopftnt of hrtidpatory lluhiplkation and Distributon qdem tor QG[ty R&e 5€.d"
(tlOALI- IICA poject) n close collaboction with lapan International Coop€ction Aqency (llCA)

sin@ August 2011, Th€ purpose of the prcjed is to enhance capabitry of MOALI statr Ii *ed quaLny

contml$ as to inftase the yield as we as improw livelhood ofthe fameE.

DeparEnent of agrioltura R6earch multiply B@der s€ed (Bs) whch is the orgrh of

Foundation sed (Fs), Resrstercd s*d (Rs) and cetified seed (cs) muh p ied by seed Division and

Exteision Divisron under Depar.ment of !q culture. Th s MoltrI.llcA prcj(t conducts the turme.!
parti. patory kd multiplrGtlon trial in Ayeyatuady Region as rell as soengthens quality contro of

entire sed flow under the $petoision of loint Coordination commilt€e cha rcd by Di€tor GeneEl

fte prol€d has be€n conducted sve6l kind5 of 6pa.ily dM opment activit es for MoALI sl"tr

.on.e.nrng sed multiplkahon such as pr@iding tedliralluidanc, mndu.tng practio I tra in ing

fo. extension statr and fie d nspectoE a id prwlsion of bu ild ing, ma.hine rl€s and eq ulpmenL As the

6ult of thek acuvit es, cpac ty of MoALI staff in eed quality dntrdl has grauy enhanGd $m
@rculdimplMqualityofBS,FS,RSandC5,Pa*icua,innoducUonofthepedlq@me,thodfor

BS mult p i6ton and obtnining geneticlly pure BS is one of Ure remarkable oulput of our p@jed

as the Bs quallty sedously affe.t hce pbdldivity of entire f4Fnmar, utmost 6re must be paid

6 Bs qualq contrcl wfth prcper knowledge and skl . This manual ilustbte Bs, FS and RS

dltipriction method in iheorctie and p6clcal manner, uEefoe I stmngly hop€ that allotricral

memed to seed mulup iouon rryiew this manual and apply n to qual q *ed prddo.ton.

I wou d like to oacnd my siner€ apprcciation to Mi Tomoyuki Ful i, Ch ef Alv sor, l4OAurIoA

Elje(t and the I'4oAulICA projed team membeu for workinq with us in DAR-Yezin and w.itinq this

D$.on tof Asncuftu€l R*arch,
r{riiy or A€ cuitrre Lirestock and Ir qation



FORWARD

I have ben wo&inq wjth "The hojat o D6d.r.B)t of hdrdpatory Mutddt6tion and
Dkinbdon Sy$dn ior elalily Rke Sed" sire Auqust 2011. rhe pojecr c lotnuy imptff4ted by
the Minlstry of Agridlltlre Livesto.k and Inigaboi (r4OArD and lapan hternationat cooperand

Th€ frost irD6{:ir a.tiviy d our prci.t c qenetc puiifiGton of the curent E.ieti6. .lrcA
prolied taam ann r have seLeared nine (9) popltar Erieti6 in Mlanmar and hare muttiot ed lieir
&ed€r a€ed (3s) n both rcnffi and smme. s5 by ire shction merhod (pediqree

election method). !s the rcsLlt or ffn (7) tifies ire Ebdjon, re @uld obtain !€nerkafy pue

ourinq the pbjed, r ou d haw *Bat chan.s to vist the proje.t sit6 n Ayeyatuady diviston
and talk with many farreB .,bout paddy rjroductivit s as @n as red ouat ty thtr r eat z€d the
impoiarc of Bs and tE heavy €ponsib it,s or OAR to muttipty tss whi.h k iiE onqin ofcerrf€d
S-"€d @d for paddy prbdu.t 6.

This manuar shtr our five (5) y!:6 aCtuh6 ro imp.ove g.netic punry of BS in OAR yezin in
d@ cmp€Etion with Mi -rcmoy*rtujii, Chtef Adlisor ot MoAU - ltcn p@jecr. t4r yasushi

ltunihiro, rrca€xpe* ih rk€ tfteding and oi yuji rvaE@i ltcA expet in n.€ bEeding. n is strongty
bdi* that Bs quality.mtrct in DAR wil b. strenqtlEned and sustainabte fd the sak. of fame6
in l,lyanfrar d this manlatwi {pport*d quatq @ntrct by bolir DAR and DOA stafcorcerning
to AS, foundation sed and fl€sislered sftd munjpltation.

I euld lik io ex[ies hy since gratitude to alt ofiriat cmcmed to thk MoAlI_lIca pmre.l

itrr thek trem€nd@s €froft and fftibrh@ to impee aS quativ

o€pad@i of Alraahurat ReFd<n,
l1inietry or Aqrku]ture Li6to.k and {r$gar on

ft



AC(OWEDGEIl4ENT

Ewryoie has uiderst@d an mponance of the genetiG y pure sed; howe€r su.h a *d
EEy avallable fq fameE in M,€nmar When 5he Pojed s Dadop.rent of Paddpatory

rilulupllaton ad Distnboftn q/*en forQualliy Fie sed" initiated in August 201li there aE some
qp(tat on that the pbjdt would make genet cal y pure *ed at om and ertend lt natlonwlde.

In Mlanmar sdeEl klnds of eed prcjerts have been onducted so faq hMever, *ed qua lty c
not im prored as they €xpect€d. one of the rcasons behind t is th at the yreld has ben pnoity ovei

the quafiry, as *ed quality is not vsible; the majoriry show dl.ir inte6t b the yeld or ewiq
acreage, MoreN€r, the seed qualib/ @ntrcl measurE need @st and ski ; b6ides it s@ms to be

It is ne.e$ary to realrze that the seed multiprication, partiorarry its quality @ntrol h steady

wolk and it neds care and patience, Neither a fragic aid sophistrcated tehnology is exsted,

Continual efforts are a prcrcquGite to obt lned rea quality sed.

si^ce the &eder seed (Bs) is the odgin or F.undation seed (Fs), Register sed (RS) and

c€djlied Seed (CS), BS influence direclly on their qene{ic qua ity, this manual is fdsing on upp.r

class sed n the sed flN paa.rcu ady in Bs. fte manual refie.ts tive (s) yra6 pbj€d-adiviti6 n

.oop€mtion wi$ Daw nn nn Myint, Depury Diredor Gendal of DAR sike Aoqust 2011 in DAR-Ye o.

5h€ has been qenerous Wth the pmjed team,

I would like to expB my sin cre g Etitud e to a oficia once rned io this t4oAI-l IcA Prcject

1, ei trc a"no ou. .tod and @ri our01b 
'np'o@ 

85 q E '\.

rh. Prqect on Development of Partic patory

rtulbgl cation and D stJibut on System for QuaIry Ri.€ Seod,

Lo.n Internationa Coope€tion Agen.y (IICI
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l. Breeder seed Quality

1. lmportan.eofqualitycontrol
BrEeder seed (Bs) s a sourc€ of Foundation seed (Fs), Resster seed (Rs),

Ce.tfed seed (C5) and Paddy and its genetic pu.ity seriously afiects the paddy

productivny in all over Myanma. lt can be sa d that deterioration of 85 qua ty may

.ause aEreat os5to the nationalpaddy yield

Theretore, the utmost .are and effort should be Eiven to the eni re 3S

mutip ication process from sow nB to post-harv€{ p€r.d to avod contamination by

oth€r!arietiesandoff'typepants. t sertrcmely mportahttoeliminateanVchancesof
other var eues mirture to ma nta n Cenetic puriry ahd superior chara.te6 oithe vari€tv.

2. Causes ofvarietv desradation
There are scveralcau!e! ofvariety deCradation. Major caus€s are aslo ows.

{1) Mechani..l mixture wilh other varieiier'seed5

Mechan.a mirture may o..ur at anv itases from preparation .f sowihg,

nanspla.unE, harvert ng, thr.ihins, drvihg, and at the storage. Fall€n seeds from the
pr€vlous nop n lhetield may be other source oiseed mixture. Mosi ofthe mechan.al

Polwenemaysometime.ontinuetoseer.gate nseve.aLgenerauons

L Dominant mutaton : i.an bcfoundeaslly, butit sextremelv.are.
ll Rece$ive mltatioi lt can be found on y in the homozygote, but more thah twi..

oltheheterozvsotemustbe n.ludedinthesamepoDuation.

Whcn Bs multiplnation takes pace n severalseed farms, genotype oI ES m shi
be.hanCe year afteryearand both Cenotype and phenorype of Bsromc to be difJ€r€nl

.monC th.sc 5eed fanns. Th 5 phenomenon caus.d by shifting of sen€ and Cenotypic
nequoncesinsmal populatonrnayoc.urduetorandomprocesses.

m xturEsarE.aused by human erore

Pnc G a self po nated ..op

r

Itowever outcro* wth the other varieues may
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3. Basic practke of q ua lity control
Fo lowines are the basic conc€ptann practke.fseed qualitycontro,

(1)Priorlty must be given to quality.ontrolratherthan theyie d and effi.iency.
(2)Ilme/day of sowinE, tErspartine, harvesune and post-harvest processins must be

aranSed !ariety wGe.

(3)Labeli.E at each and everv staEe olth€ seed mutipli.aton lrom sowins to stoGse

var Etv byvarietvand line bv inE.

l4)Use3eparate instrument and device!ari.ty by variety.

ls)sow and plantthe samelarlett at th€ same paddy re d d€ry season/year

16)Rosue doubtfulplantfromth€ Dotslmmediatelv as an otr-type plant.

l7)cleanwor[place,machin€riesandinstrumentsrepeatedlytoavoids.edmixtur..
l3)observatioi of the iaesand indlvidualplants should be recorded i. the ried note

book and maintained as pedigree r€.ord.
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ll. BS Multipli.ation

1 MultiplicationMethod
(1) Line (Pedisr€e) sele.tlon hethod

There are severa kinds of 3s multprication method. Llne (Pedisree) sete.rion
Melhod is superior in purity maintenance to any other method and most .ommonty
used in major ri.. production rounkies n ihe world. Thi! method k the same as

PedGree BreedinE Melhod i.e. lndlvidual plant prog€n es deriled from one sete.r€d line
orthe previous ceieration are planted in mu tircw (6 or more) p ots as skrer nes (See

Fig.1).liner are sele.ted based on visualevaluation, progenies showing segregation .an

Sea19

:
.l

Fis,1 Pure Line (pedisreel Selectlon Pro.ess

L
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Ri.. ir a 5ef porlnrtod p.ntj rhcrefore, a newty bred variety whnh has bcon
se e.t€d for t.n o. more Cenerationr atuer crossing comci to be fired lor reeastnE
variety Howevei rar€ y therc l! a n.w variery of insuffctenl desr€e of tixirion or shows

d€t.rorati6n by out cross nB, fruGrion a.d mechani.a mxture wirh other varietes.
The Lihr (Fedigree) See.tion M.thod i the exce ent methDd ro idenrfy seercgation
:nd other purity decradation ph.nohenan and su tablo for maihG nins or improv ng

i2) Field location and lavoul

ln the BS mu tipi.at on, 10 to 20lines (400 to soo hili per lnel are ptanted at
::.hvarietyin accordance wth the demand ofFSvotumr Usua ty 5evera vrretiesaro
autipied at on.e ih m.nsaon season One of the .ommon .auses of varietv

ln order to avoid ou!.rois ng, the fo owings must be
':garded in the fie d ayout

a1)oneva.ietvmusr be mutip ed n ofeDror.

lrspace holatio., At least I meteE sholtd be kept berween th€ seed pos or

JTime nolation: rhe fiow€rins time or neiEhborins vareties shourd not .oih.de
wth each other Thereto.e, rowingiime ofeach varetymust be adjusted to b-. ar

d fferEnr fowerinB t m€, or var aty of diiferent headinC t me mun be bounded

.a.h other (5ee Flg.2)

i,rrft
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@cbseto an equilat.ral square plottingis app.oprtate for minimizins boundaries of
adjacent difierent variet es so as to d€.rease

varietles (see Fig.3). Th s plotting also

transplantins and harveltinE.

L

the chafce ol out-.rosses with other
improves work €fficien.y such as

I

Fis,3 Field design to minimize boundaries oIadia@ntvaneties

13) crcwth studv and re.ordins in th. laeld hote Istudy method on desree or

Ale d note ofthe BS growth obseryation must be prepared and record the resllt
orrield observation (Fig.4).Ihe points olvGualobse.vat on are variation ot p ant heisht,

rGnt type and hagh heritablity chamcleE such as color of leaf, sheath, gGin and awn

-on3the linesand individual plant within a line at every Browth nage, Number oi off
rype plank and thet characterkti.s aho must b€ recorded rightafter rogueing so as to
@ lorthe iield informaiion to s€le.tth.linet or to find out cause oI problems (seed

Fe S) hpod dnr ob..r€rio.

Oseed ins stase; Visualobservation oiseedlins heisht, efcolor and urirornity

Orillerinc stase: Visual obseryatio. ofplant heisht,leafco or and unilormitV

O Headins/flowering stage: visual obseruation ol headins rime, date or the heading

ratio of 10i 50and 90% and f ag leaflype.

@Rrpenins stage: Visual obs€ftaton of srowth habit, dGeases and desree of eal

)o
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D.erc.oIf ialon oneortheind.arou.lsenet.purityandus.for rnccvi utrtol
. Se rd twotothree sup.ror n.s b.f.,. h:rvenin.
b Mca!ur..ulm lenCth, pan.e eneih and panice numberrrer hr of

rh dy F0)ind vidua prrnte p.r I n. (s.. F c 6)

. c..uatcthenAv (averaee),sDlrGidirddeviarion)andcv
(coefi i.ient ol Variation).

cv = sDlAv. x 1oo

Measurementof culmlensth/paniclelensthandpannlenumber

2. Line evaluation and selection procedure
: Genotype and envlronmental f:.tor {aualitative character and quantitalile

Phenorypc .rpresion or gene s lometfl. afie.ted by env r.nmenra fa.roE

-,atativechara.teGsu.haseafsheathcolor.wn.oo.indBrai.o.iar€.ortrolled
: :_e or two m4or senes and thesc chaG.teE are not mu.h affed.d bv Dnvnonment

.::rr: thcrcf.r., o[1ype p.nc are ea5y to b. dstngurhcd on the other hatrd,

1-:nliati!e Charactere such as pant heCht, yield, h.ad iB 1im.:rc.onrro ed bv both
: :,, mal.rgenesand poyBcn6wh.hinr.G(wlhea.h.iherandshow.ontinu.!s
:: bJl on. These quantt.t vc.hara.t.6 rrc fixcd by scnotype ain env ronm.it and

: _otrp. expre$ion !earytobe alfeded byenv rcnmentfa.totr.
Cons.que.ty, | 6uish Cenet. lariar on ftom

'Dnmeiti liralon in ihe eva uaton.t .e. For th.t r.a!.h, f .d unformity by
. :.r.ic ov. ng and .ven fert lier n 85, F5 and R5
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2) Evaluatioh anonsthe lines and indi!iduatptant within rhe tihes

G€nera ly, economc traits ofthe newly bred cu tivar have eener.atty fixed due
r: rhe bre.dlng process tor ten .r more Cenerations, rhereiore the/e are no variarions
:rcnEthe .esand indivdua plants arealso uniformwiih n the ne

I n.are almost no line variations are round amons and wirhin rhe tines (Fc7)by
'ield obs€.vat on of pDnt heGht, head ng time and ptanttype lrom seed igsaseto
rpening staee, seect two to three ben untiorm nes by vkuat observaton Then

.hoose the best lne as ih€ BS for next reason whch shows the lowen cV value oi

.ulm ength, panicle length and pai.le number based on the (udv on deEree oi
'xaton menioned in the previous secuon. ln case CV of culm enCth and panicle

.igth are lesslhan 5%,.ult var i..onsidered as a genet callyfircd variety

Fig.7 Almost no linelariations are found amonsand within ihe lin€s

IL
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2 h case sone line variations are found amon! the tines or hdividGt Eranr
lariations are found within some lines (Fig3) due to an insufficient desree of
rixation, select three to lour tines whi.h 5how moderare/rypical morphotoci.at
.harader otthe var ety and unilorm Erowth. The. choos. the be5t tine which k the
lowestcvvalue based on th. studvon dearee offixation as mentioned above.

F'9.3 Some line w.iations arelound.mone the llnes or individua
plant w.iations are lound within some lines

x

@ h c* several variations ar€ lound amon. linet and individuat planrs ako show
*cl hriations within lines due to
ldure woud be o..u ed in rhe

tultpliction must be susp€nded and

s€gregation. Out cros, mutation or vrrieties
previous generaton in the pedigree. Bs

discard all llnes. Then Co ba.k to the nucleus

l>
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:I BS Multipli.atlon Plan

lrl lmponanceorBsmurtiplicationplan:

lf 85 is mu tipied every yeari chaices of contamination slch as out-crosr,
@.ition and n€chanical mixtuEs are inc.ease. Iherelore, based on the realdemafd of
G, i is irportant to make a BS hultiplication ptan to deo€ase lrequency of

-jol.at 
on so as to minimize.han.es of.oniiminiti.n

seeds for BS line maintenance: A litt e demand€d BS Erieti€s.ou d be

three to five yeats by atr eiti.ient use ol the ltold storaEe".

is for FS multlpll.ado.:smal demanded FS varietes ako.ould be multiplied
rie to Jive y€ar by an efticient use oithe'told storase".

train.tion of requlr€d seeds amo!.i e,g., Sinthukha variety
R€quned amdunt of 3s a.e calculated backwa.d irom cS amouit required by

Foduction farme6. Suppose seeds multipli.ati.n ratio is 60 tim-"s in

tion ofrhe avera8e yield, passine rate olli.ld inspection and laboratorv test.
h e!€ ofsinthukha vari€tv which was sown 1,244,335 a.rer in monsoon 2014

- E&414,962 basket (sown one bsk/acre)orcs is reqlired ifcs is replaced cverv
l3,EaGk€newalr:ri.krl%l

ofR5,lIs.r barFr or Fq, -hFn, i c/ bc!e15 ol B).eed Lo op

Ftu.nd DAR./en reepeC(,vely (see FrB 9).

GE P421,33s.0 bsk : 3 yeE = 414,962.0 bsk

G.14952.0 bsk +60 bsk/acre= 6,916.0bsk

lE 6,915-0bsk:60 bsk/acre = us.3bsk
E 115.3 bsk -:60hrk/..re= 1.92 bsk

9mibny, a$uming that re€ds are mutip ed sixtv (60) baskets
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a BS Muhiplicatioh Plan

14 lmportance of BS multipliBtion plani

lf 85 is ru tipied every year, chances oI contam nation such as our cross,

tut uon and nechan .al mixtures aE increase. Therefore, based on tha realdemand ol
G, Lt k inpo^ant to make a BS multrplication pan to decreare irequency ot
tuttio icarion so as to minimize.han.esof.ontaminat on

C) Nu.leus seeds ror Bs llne maintenance: A little demand€d Bsvarieties coud be

tuhiplied everythreeto five yeats byan efiicient use ofthe "cold storage",

Bl BS for FS muttlpll.ation: small demanded FS vareties also could be huhiplied
ft.Y three to five yearby an eiiicient use oithe 'told stocse".

r| Enimation ofiequired s€edr amounr: e.g., Sinthukha variety
Required amount of BS are calcuiared backward from CS amounr requi.ed by

F.dy production ta.meE. Suppose seeds mutipli.ation.ario is 60 rimes in

@tL:der.tion ofihe ave.a€e yield, pass ng rate ofnetd inspect on ahd taboratorytest.
ln Gse ofSinthukha vari€tywhich was sown 1,244,3a5 acres in monsoon 2014.

15, at l€ast 414,962 basket Gown one bsk/acre)ofcs is requned if cs k reptaced qery
.rre {3) vear5 kenewalratio h 33%).

Sihilarly, a$uming that seeds are multiblied sixtv {60) baskers per a.re, 6916.0

b6l€cofRS,115.3 baskets ofFS, then,192 baskets ofBS needtobe muttiptied in DOA

5ftd Farms and DAR-Ye n respedrively (See FiE.g)

c5:1,2'14,435.0 bsk : 3yeaE = 414962.0 bsk

R5: 414,962.0bst +60 bsk/acre = 6,916.0bsk

t5: 6,e16.0bsk+50bsk/a.re= 11s.3bsk

as: 115,3bsk +60 bsk/..re = 1.s2bsk

)4



Sown 1.244,885 acre in 2014-15 (cs, one b.k/acre)

'? 
-e Jo.9-Jo.] .!65at6 5.:5.qrcedsd.Jd

(l)6,{:ceol eeosf :%6.lcor"6:86,

3r:'"e: odeol1.r6e {.o6oG6 ed{o8E:dlo ?93:d6{ci shlk ph^,eqq+.? -{-d
ocaEi(-56)oJr oGr6,i,.r$06.?.6Pedi:.g6:@El o.id:6r,irn? 6,o1.ft acr,?"r
eo.:01 dcd, (e - s)

co"or3}Gl+eed J% +eq,Q oor66.r?6rdro aleor.EHi.6o&.ro 6.G€@ffi r&
.?.lDtio?ail t%6oore!:,ilo .?esr€i,,ro6: Ja4:Elo,ir,d (GlE r).3,cE i
3,+6orE 58s,:+d,,p:od o{rd *%.6.,to6&.r,8: s6s5$:q6 .ac cmdqs
almpsqld diqr9,eBs6rdreE rorsodod -"Ee,jr.rii: ooy.o:i{3,jtod, rs.jJ
dl,r36:or:!d +GecJaci,osedrdf {eil, .{ ,i,j13.56.!MeFJ"d

BS: 1,e2 bsk

FS:115.3 blk

RS:6,916 o'r,

roundation sJ

Retistered Seed

Certified Seed CS:414,962 b5k

Cs is r€new€d every 3 veaB

il

*q6&Jd

lt



85: 1.s2 b"k

FS:115. iLr

RSr6,916 b.k

CS i414,962 bsk

Cs k renewed every 3 yea 6

Sown 1,244,885 acre 2014-15 (cs , o"e bsk/a(,e)

FiE.9 5in(hulha se€d! r.q!trement rn FY20l4-ts

tn

F srocge ol BS in the .old stoEse room
rr.-€r a variety s r.gGtered as the n€wty rE.omfiended cu tivar, a part ot the

Gs.; -..s mun be stored in cold sto.ase room ( 10 'C) as the nucteus seeds. The
E 4 i:'ed in the.odstorageroomandare usedlorBSmutt ptication (5ee Fig.10).

:+':cl!, storage ongevity oi seedr i5 doubted fo. ea.h 2 % de.rease in seed
.E,-. ::-:ed :nd a so doubted for ea.h 5t decrease in stocCe temperarure (See
'h,< : ::-e/ore, seed moirture.ontent oi 35 for FS must be dried und€r 10% and
G?: -:-: :c d {orage room oftess than 15 C. Under these condttions, eerm naton
gE j::.,: a::: wiL be keptforten (10)yea6. Nowevar, regu argerminaion test must
L -r-::::. monitor the Cermination rate ofthe stored s€eds.
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ol rke reed under d'iferenrstoraBe (ondir'on

E. -:::-mended.uttiv:rseed

s,o a3e tamperature ll )

59 25

:::r Ari Bor.N s 251!!l,r3rreo

Nucleus BS
coH noi4e rcon (-101r)

/.

i-=i..h rhree lnds or bas/ba5rei
or next 3s nu rip i.arion.

: : .:-, s-al bas seeds with 1oo cGins ?re used rorresutar
.:- :: rn ie{rhatwitba pE.riced at6,12,13,24,30aid 36

: r-:! ::<ter se€ds e disribured io rhe seed farm for fs

liC I0 rir'lzarion ofihe.o d/.oolslorage room

original BS
noI,ce rcon{lo,sI) l

I

Distribution
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{6) rakins in ahd out orseeds ih the cold storaEe room
cose attent on nun be pa d to .apid chahge of temperatlre and moisture when

:::d5 are taken our from the cotd storage room. particu any, dew or water on the
:,'iace.l the s€eds rghr after takng out ihe seeds f.om the .otd stora8e room wit
r:-se rapid in.rease in seed moi5ture conrenr. Theretore, seeds must be kept in the dry
':.T lo. a day righr aiter taktnE out the se€ds from the co d srorage room. Furrhermore,

=._oprate amount of sepd must be packed into a basket or sma[ bag based on the
r_ra pan ot seed use ru.h as 85 mlltipti.anon, deiv€ry for Fs mu tiptcation and

a-:.ation tests so as to avoid raking olt of unn€.e$ary amount ofseeds to erpose
_q :emperature and moisture oulside ofthe cold storage room (see Fie 10)
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lll. Field Management Practice for BS, FS and RS

Nurserymanatement
xuEery bed prepa.ation

Var ety m xture sometim. occu6 ii the nurery bed by votunreer seeds

tE.ous (ops. Th€refore, in order to avoid .onramination of jeedtins, ir.isate
El b€Iore sowinc to sprout ol volunteer 5eeds and bury them inro soi by ptowtng.
*t, it shou d be a so free from soilborne dkease, ns€ct pestandweedseeds.

tze ol nuGery bed must be 20 to 25 cm hgh lor easv water.ontrotand 1OO

EO6 widrh for easy nu6ery mana8ementsuch as sowing and weed contrct.

3t Prepa€rlon ol sowinc

t b€lwh ch isentered varietyiame,
FF.n. Sma lmesh bag a so be prepared

F d5 the mesh bag with labe righr

line number and individual number must be

for individua line. And the seeds should be

after threrhing and proce.d from seed

ll se.d disiire.tron
pe'Sakanae d sease", "Brown spot", "Rice biast,,and ,,Seed nE btiEht" controi,

*ds must be d sinleded belore soak nE 5eedsforsproutirc.

O .rr.hiol ieed disinte.rion by "Homrr wp ' : sort nr o roo I'n* )otul on to, I 2

b 24 hou6 and dry for 4 !o 5 houu afterthe rrearmenr (see Fis u).
D.4t wash se€ds bV water afterthe treatm€nt.

@ ttt* mrer treatmenr : soat< into 60! hot wat.r
tu bywater ripht afterthe treatm€nr

for exactly 10 minutes and cool

Fig.11 5.ed dGinlection bV
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Semination, seed soaking

size otpre{proutins k 0.5 hm
and pre{proutinC treatmant are

Fig. 12 optih!ft size ofpr€-sp.oulins

!E:-.r panicle sowinA nor broadcasing h recomm€nded panicu ady for BS and F5

--: r .ation (see Fic.13) Advanra8esor jnearsowinsareasfofiowsj

: : teasytofindofi-tvpesamongther.w.Rogu€ingandweedngareakoeasv.
: r. v€nrilation and catchingsun tiBht prevenr seedinstrom suifer ns disease

.<t pest and poorsroMh.

:,-..,m s.owrhorseedtinc.
'l \.vEruse herbicid€ orthe mos mporta nt s€edtine h eht be ost.

'j.€r5owine lor heakhy seedhng

!b:

i:i
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ti.5 mamtement

ldeal &€age ota plot tor 85 mulliplication is 0.25 acre and FS multipication is

&-.hsid€€tion with efticient and precise levelins andne d manasement.

^ 
L.€e plot k extremely d fficult to level preccely because both dislance and

oa <il to be moved in a plot are longer and bi€:ger thah those ofa shallp ot
rro.wr because olthe pot in smallste, bunds/ootpath spread arouhd the

E rEres neld obs€ruauon and rosueine lorquality conrol.

aftl,n3 k on€ of the most imp.rtant bnd preparauons fo. 85 aid F5

ir. rncompete s€veral €nvircnmental variationt ln

h dF un.@n rreld, tFe wate'd"p'- i5 dirL'e r I'or pld'e .o p1"." t -'pfore

t aitr ir ako difierent from pla.e to pla.e in a p ot (See Fis.14). n addition, such

fi€ld makes diificuhto marase water deDth and w€ed control.

vhich mak€ difii.u t to identilv.ff-type oants and eenetic variatiof of the

t's. u ln.ompleterevelinE{lpfi l, rc<ulr(un.v.nsrowth kisht)

@ s..dlins with root syttem

6eal s..dlihe ase is three (3) weeks and donl cut the root svsr€m as mu.h

*n.n uoroo!' s seedl -g r.or'v{Fr m.:r be reFdned a\ n.L as po$'b e

.r aB. ol5eedlingio. its early.e.overinE aft€rtmnsplant ng (Se€ Fig.15).
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. -::r on yonereed ing mustbe pantedatone hi lsee Tabte 2 and Fig 16)

Tabe.2 Muitlpli.ationformsahdnumberotseedtins

Fig.15 Seedlihswith root system

::'Bs Tuh pl.aton, it s importanttotranrpanr 5 nCe seedtinC p€.hi to avoid
:'.:digre€/lne Moreove., tor Fs mu tiptication, it is dificu t to ident ty oii iype
-:'. than two saedlinss are transpt3nted :r a hilt Therefore, ior BS and FS

:t

:pa.e of 12 nchxlo nch s re.omhended io. BS, FS and R5

e" r 3 ro .o.d'reei orlin.dr p"... g 
"nd 

*r.Jr prdmc p". e

:_i: aid off-type Fhnts are easyto dentify.
r T.naE.ment works such as roeuernE, we€d ne and dfease and

: : _::::..n:re p.evented by we lvent ation
1a::u p he iunt'shr!.1.h tow.rlea!es
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rig 15 sinE e plant per hlll and w'derspare

RoCUeing off-type ahd diseased plant
:::-:_: s one ofthe most important pract.er for qua(y (onrrol oftheseed

of rogu€inC are ar fo lows;
::{,i _: mun be done eve.y day from transp annng td hatuest ng.

-: a _r, day,.ff type pants a.e d fticu t to be dent fed rs w nd b ows teaves and

r"::: -lerefare, rogueing ol otl rype mult be practc€d in a.atm dav.

:-::: !rn.n the back, observe th€ p ot ioward rhe same dired on olthe rows.

:r: :,::n; e enab er ro dentifyta ofitvpepant
:r.._-E _: -rn be pmct.ed row by row Donl mole.ight and €fr b€yond the rows.
:.--, ::-i mustbe roguedar off type plantswthourany hestation
.F: :_:-. p.nt f..m rooc or new shoot w lcrow and cause contaminaton

-'-.:: : : :r. aff type plants and th.r number hu3t be recorded tine by tine in
.e r: -::: tr::k iorthe tne evatLr:i6n

..

i, ii
ttH$"i-i,Sffi..'.ii'jry

FiB. 17 Uproot enlire plant Irom

i..lt.,;"*gi
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k-r= seedl'nE and off lype pantsgerminatad betweenihe rows.
tlha sge to vesetativ€ nage :

tsa t:r .riiype plants and vo unteer plant! srown between rows and hith lsee

t:l -.rpe paniscould be identifi€d on the basis oi;
-,.-: ie cht (ie., ta lor short, see Fic.19),
__ e-r3 behavior (i.e., wide o. mtrow angle ofthe r lets),
_ J::s.e hcolor(i.e., red, brcwn orcreen)l
. r::.ilorlie.,white/arbno,seeFie20)

It

EE rtage to Rip€ning stage:

IFE: orirpe prc.L. \.ou o b" do-. on rhr ba<k ot
_::^€t me (i.e., errra eanyorlar€,see Fis21),

' ,- _€eht li.e, tal orshort),

'6,!--j nyle (ie., straight or droop leales, ere.ted orright an8 ed flag teat ree

_ 
'ac€:hape a^d 5ize (i.e., denseiyorth nly ofSrains, shortor odC)

_ e?r sr.pe and co o. (i.e.,lon8 orshort shap., red or brown, see Fis.22)
_r€r.!scolor(i.e.,.edorpurple)and. Presence/absen.eorawns
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Le$feltilizerapplication

Auality ii th. mo{ import:ni for seed mutpli. ron r.ther than quantty,
. r'., amount ofnnro!€n re zer mu5t b.dc.i..r.dlorp.eventoi ofd6e:!e and

i.n .s w.l rs odsins uiu: y, appl.ation Df nirrcsen lerrtn.r for se.d
r :1.n 5 20to30%les rhan tharolpaddy produron.

who e layer Pla.eheht of Fe ilizer
:i : ner pa{i.u a y urea mu5t be mixed w. wth d.op aycr 5otso as ro be

: r redud.n zone ai amnon um n troeen unt lr l.rins nree Lrthout cJ.hine

: . -:: offerti zcrapp..ron,

:. and wld rcc ls.c Fs24) hust be e minated.ompercy n and

:r.!o d red rce.ontam iaton (see Fis.2s). Water manacehent san
'::..oi o wpEd emerBeu.e, the.efore, right after ranspanting lee!
::_:i four (1) n.h.r ndepth.

l,:
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Diseare.nd hscd pesrcontrot

Controldiseaseandins€.tpestasearlyaspossibebefore5pr€adifgout.Choose

..hemical, applyproppr dosase in proper time (se€ Table 3).

Table. 3 Petticideahd r.s.di.id.
chemloll name (active insredieno

tu,in.sosclc bend ml,rBANr 30wp lMa.cozebr

Homa 30%wP irhEPhsrore merhyrt

DoPene 20WP lshmedh rore)

phh Tssp la.eeh,te), c bo20€clcatuoarf:o),
cRrAP 5osPl.adrphlnrorh o det,M.f LrRAN3c1c,6oturan)
cirAP sosP lc:d:p hynrc.h ondet,
cRrAe 50sP (cadap hydhdroride), cu lbo 2oEc (c boarai)
!11!!AN3G(c botumnr, ca6o 20Ec (c b6urai)
cRrAPsosP{.!dphydrcchtoida), M.FURAN 3c {c botu6.)

tcr is nor av:itabte. HoweEi !!!!rer i

ErriE and port-harvest procedures

aFt rn Hnnoqrng floor as wel a5

E from hatuesting, threshinC, dryin8, winnowing/.t€aning, packing ro
.ltlty of the seeds. parri.ularly, chance oi variety mixrure is extremety

therefore, maximum attention should be paid for rhe enrire

its h. aparately processed on d fierent day in diff€renr p ace.

_5r, d.aner.nd other rnstrumenB

-l 
ft d hne number mu( be prepared

FuE to pr&ent miss handlns of

hachineries such as combin€

should be .leaned comp eteiy.
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,',Een s0% ofthe gra fs tn a pancle.hange nto yetow cotor, it C rhe best t me
-,itr(SeeFC26) L e harve( wi .ause easy sharering, check ric€ and todsinE,

:/Nould be deCGdedorprodu.llonrargets.ou d not be achteved.
ilst be harvested careluly by hands. For Fs and RS, use of combne
5 n.t recommended because of the high probab tiry o, varietv mixture and

:.ithethrerhinCdrum s so high that seedr miEht bedamaged.
.f,Ed nes/Pots and border plants must be harvested at first and keep away

70.

x

:_,: :hreshertoeliminatedamagedseedsandtoavodvarietymixtur€

:.:i ih.eshing ma.hine k commoniy used however, in case spin speed
__: : -- s 50 hiEh that seeds hisht be damased and Fermtnar.n rate

..::: i :. n 5pesd ofthreshing drum ior seeds shoutd be 10 to 20% ower

(

90%

A
B5%801"

Fig.26 Optimum harvesting time

E
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lr! .$ than 13% of moisiure .onrent for onc soaron srorage For ons term
e$ than 112 of mokturc .ont.ni i5 opt mum ro keep hrsh e

i.r d dry m ghr caus. unba ah.Ed mo srure of lppcr and tower
: : :.:.1.d rcertherefor. il i! mpD ant to dry s owVand to turn

_::.ndosperm !n form v

r n, e t.stare depend\on ihe /o ume orharve pd 5eeds.

::r::r rmarurE and d6ease .Ie.tcd !c.d! by rhe wind stron8er thah that ot
1 _i aroLnd theYied of 70to30%

: lhou d be send to Centralseed Laboratory Seed Dvison, DOA for
S..d qualitystandards are rhown in tab e 4.

Table.4 qdaliry *andard ofthe s.€ds
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lV Other important matters

Id.i@ and its mechanism of inheritan.e
fi- dcninant genes are nvolved in red rice. These are n. (brown pericarp and

,d Rdked pericarp and se€d.oat). A.id is red rice and R..d h brown, and

-i.t dd are white .i.e Cros! between A.Ad and r.rd, red, brown and white

+Elaed atthe ratio of9:3:4 in F2 Ceieratlon lseeTable 5)

- 
06 b€tween A.Pdand ERd, red and white rice are sq.egated

- F2 Eeirmtion in a..ordance with the M€ndelism. Therefore, il k
E mlst be eliminared .onpletelv bv weedins both insid€ and

l. c:Urv ro pa, .-oug- a-enron !hd( thotgh ,po ri. " po lpn E.a'n
c. .Ed *cd .oa_ (olor ne.e. be ob)e ved inred'arFly i r.r e rn
Etn bbo.aro,y re,t ',e ed,e"d,o"t Lolo, appdared 

'n 
Lr np\,

E-Edo or,he,s5 bek ied .e ta.adI aid white ft e ( 4d )

. bErrr 2) Red gi, i,3l Browne6tn,4lwhiteRcin
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E\niotus ri.e and renia
_.e (domnant chara.terl is fertilned to

e:d.s.erm .oor of Slutnou5 rce becomes non

enia. xenia is resut of the doube

a : ii. c.mb naton ofa second male nlcleus with thetwo polar

::_tr: (a or the embryonic sac (efdosperm: 3n) whi€ the rBt

: -: -:,! i,.. aid non.elutinous rce ar.
: ::::.: i5o ation must be prad.ed to

i:, :-: -.ssinpw(h non.eut nousrice.

cu tivaied at the same season,

prevent qua ty dete.ioration of


