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PREFACE

The Ministry of Agriculture Livestock and Irrigation (MOALI) has been implemented “The Project
on Development of Participatory Multiplication and Distribution System for Quality Rice Seed”
{MOALI- JICA project) in close collaboration with Japan International Cooperation Agency (JICA)
since August 2011, The purpose of the project is to enhance capability of MOALI staff in seed quality
control so as to increase the yield as well as improve livelihoad of the farmers.

Department of Agricultural Research multiply Breeder Seed (BS) which is the origin of
Foundation Seed (FS), Registered Seed (RS) and Certified Seed (CS) multiplied by Seed Division and
Extension Division under Department of Agriculture. This MOALI-JICA project conducts the farmer's
participatory seed multiplication trial in Ayeyarwady Region as well as strengthens quality control of
entire seed flow under the supervisian of Joint Coordination Committee chaired by Director General
of Department of Planning.

The project has been conducted several kinds of capacity development activities for MOALI staff
concerning seed multiplication such as providing technical guidance, conducting practical training
for extension staff and field inspectors and provision of building, machineries and equipment. As the
=sult of these activities, capacity of MOALI staff in seed quality control has greatly enhanced then
«e could improve quality of BS, FS, RS and CS. Particularly, introduction of the pedigree method for
E5 multiplication and abtaining genetically pure BS is one of the remarkable out-put of our project
~ DAR-Yezin.

As the BS quality seriously affect rice productivity of entire Myanmar, utmost care must be paid
o BS quality control with proper knowledge and skill. This manual illustrate BS, FS and RS
~uitiplication method in theoretical and practical manner, therefore I strengly hope that all official
concerned to seed multiplication review this manual and apply it to quality seed production.

I would like to extend my sincere appreciation to Mr. Tomoyuki Fujii, Chief Advisor, MOALI-JICA
oroject and the MOALT-JICA project team members for working with us in DAR-Yezin and writing this

manual,

May 2016,

2 Nang Kyi Win,

Deactor General,

Decartment of Agricultural Research,

Mimestry of Agriculture Livestock and Irrigation

.




FORWARD

I have been working with “The Project on Development of Participatory Multiplication and
Distribution System for Quality Rice Seed” since August 2011. The project is jointly implemented by
the Ministry of Agricuiture Livestock and Irrigation (MOALI) and Japan International Cooperation
Agency {JICA).

The most important activity of our project is genetic purification of the current varieties, JICA
project team and I have selected nine {9) popular varieties in Myanmar and have multiplied their
Breeder Seed (BS) in both monsoon and summer seasors by line selection method {pedigree
selection method). As the result of seven (7) times line selection, we could obtain genetically pure
varieties in DAR-Yezin,

During the project, | could have several chances to visit the project sites in Ayeyarwady division
and talk with many farmers about paddy productivities as well as seed quality then I realized the
importance of BS and the heavy responsibilities of DAR to multiply BS which is the origin of Certified
Seed usad for paddy production. g

This manual shows our five (5) years activities to improve genetic purity of BS in DAR —Yezin in
close cooperation with Mr. Tomoyuki Fujii, Chief Advisor of MOALT — JICA praject, Mr. Yasushi
Kunihiro, JICA expert in rice breeding and Dr. Yuji Matsue, JICA expert in rice breeding. It is strongly
believe that BS quality control in DAR will be strengthened and sustainable for the sake of farmer
in Myanmar and this manual will support seed quality control by both DAR and DOA staff concerning
to BS, Foundation Seed and Registered Seed multiplication.

I would like to express my sincere gratitude to all official concerned to this MOALI-JICA Project

for their tremendous effort and contribution to improve BS quality.
May 2014,

Daw Tin Tin Myint,
Deputy Director General,
Department of Agricultural Research,

Ministry of Agricutture Livestock and Irrigation

[
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ACKOWEDGEMENT

Everyone has understood an importance of the genetically pure seed; however such a seed
rarely available for farmers in Myanmar. When "The Project on Development of Participatory
Multiplication and Distribution System for Quality Rice Seed” initiated in August 2011, there are some
expectation that the project would make genetically pure seed at once and extend it nationwide.

In Myanmar, several kinds of seed projects have been conducted so far; however, seed quality is
not improved as they expected. One of the reasons behind it is that the yield has been priority over
the quality, as seed quality is not visible; the majority show their interest to the yield or sowing
acreage. Moreover, the seed quality control measures need cost and skill; besides it seems to be

troublesome job.

It is necessary to realize that the seed multiplication, particularly its quality control is steady
works and it needs care and patience. Neither a magic and sophisticated technology is existed.
Continual efforts are a prerequisite to obtained real quality seed.

Since the Breeder Seed (BS) is the origin of Foundation Seed (FS), Register Seed (RS) and
Certified Seed (CS), BS influence directly on their genetic quality, this manual is focusing on upper
class seed in the seed flow particularly in BS. The manual reflects five (5) years-project-activities in
cooperation with Daw Tin Tin Myint, Deputy Director General of DAR since August 2011 in DAR-Yezin.

She has been generous with the project team.

[ would like to express my sincere gratitude to all official concerned to this MOALI-JICA Project
“or their tremendous effort and contribution to improve BS quality.

May 2016,

Tomoyuki Fuiii,
Chief Advisar,

“he Project on Development of Participatory
Muttiplication and Distribution System for Quality Rice Seed,
~zpan International Cooperation Agency (JICA

D




Roteslspe)
s'acj.nogeé ma@a&ncp mn.ﬁng:?ﬁ
| Sm%lmgmqémag
a1 E'}Elé ?6a) Ftes] ¥ 1298 155:5 ncclzu‘lrjm_ 1
s aﬁ:@o: LH'JIGE :ncté #2631 :qmﬁ:ﬁ&-ﬁma@n&nq& 1

(9) wfpicroggpigt ccpegadebpfstipt
R s L

(p)  Seajogoedlats

(5 roppels

() &a 5:188@&

o mqémﬁaa:c:?ag:ﬂ&ﬁ&é mu@i?ém?5%= 3
11 Sm;ﬂmg%m:ﬂ)s@&: 3
an iﬁtsg'x?ém?s 3
(3)  orbubgbraqugudsbist agqguiph 3
() oghogepepsl 48 7
L m;%%mémg’i c.‘.i:a'}r.::::r}ié}:%m;.ﬂt:m:@%s
{p) ngEarfcﬁmE:maffﬁé m-u%@:q_c:icoermigﬁz-ﬁ ijﬁm&gﬁl 0
=58 gﬂﬁ{_ﬂggﬂéiiﬂ(:‘?élﬂﬁ SDE-FQ’:%EEFI.‘éIDJa]
g8 (\%E:Eﬂ(\?rEEDSGE\?mmﬁEGgEEI?E Gﬂ:ﬂJtﬁﬁE: 13
£ 50?5 U-:‘ED%E:‘!‘{-E-‘:‘:’JG%E’;$¢ 13
- mﬁn;ﬁb&:ﬁiwﬂ_?w?ﬁ xaotlmoglrﬁ:%&[:
) -:\q':&r.{:-s:a-wgi:ﬁ{: oabeBtiBmots mn%Ecﬁ:tgm:vElEz
P tﬂ!ﬂqgﬂttﬂjtﬁsiﬂamﬂé 19
(2] S 'G?E'-""-F@Ei Haﬂ‘lm’:g 19
(p)  eobgndieodyprasanond 53}%36?&3352385:55: 19
= r%::-ﬁuév?_lmgumm:\o% ﬁméa%ﬁ:%]é& 149
&) Emaﬁfsgr{p:n”"i mum:a;ﬂ%@:@eqﬁc@%sﬁé@ﬁ: 24
ilsy ﬁsrpﬁaﬁg;ﬁ%mgcﬁpm‘} m:gE:z:o?agElofSE& 23

I




Contents

I BS Quality

1. Importance of quality contral

2. Causes of Variety degradation

1) Mechanical mixture with other seeds

2) Outcrossing

(

(

(3) Segregation
{4) Mutation
{5) Random drift

.}
#-i".f Basic practice of quality control

I BS Multiplication
1. Multiplication Method
(1) Line (Pedigree) selection method
(2} Field location and layout
-Multiplication of several varieties at one time
13). Growth study and recording in field note

-Study method on degree of genetic fixation

2. Line evaluation and selection procedure
(1) Genotype and environmental factor
-Qualitative character and Quantitative characte

{2) Evaluation among the lines and within the lines

3. BS Multiplication Plan

(1) Importance of BS multiplication

{2) Muclear seeds for BS line maintenance
(3) BS for £5 multiplication

{4) Estimation of required seed amount

{S) Storage of 8BS in the low temperature seed storage

{6) Taking in and out of seeds from the storage

<y

[ L5 R 5 I 5 N A R S R N )

O o v

10

14
14

16



mn 038:0{ ) .c§ :3:5#3#:33 i‘?é :bf_g qp2 27
Smgﬁzagmggﬂ:}:;ﬁmq?@ 'lﬂl&ﬂﬂ% cﬂ:gon.ﬁicg

a1 (ﬁl:qﬁsﬁﬁnggﬁst 27
(2)  djeonigrycRhs 27
() Gecotadlgbootfts 7
(P r%!ﬁ?ﬁmlEqEEEI ' 27
() qooeaBipbigbipeaptacdighs 29
9 bR 29

g f%cﬁa&&_éaﬁgﬁ& 31
1o} seegodeudgegdEt: 31
(O Bergrefiet 31
(p)  caspbBridit 31
(g) %méo:ﬁﬁé!?f_s uqﬂﬂn’gu&pmnﬁﬁ& 35
9 e 39
(5 Gdﬁ:ﬁl&ﬁ& 39
R 41

P E{nﬁ:ﬁﬁ:ﬁ?fﬁ_ ﬂﬂﬂﬁuﬁ?cgfqﬁc%umgﬁcﬁﬁgs 41
o GepyrorgE i
() §oboBhfges ‘ 43
(el ofgecyt: 43
(g)  3cfpodaRE: 43
(9 eoggty osfetih 45
B)  Schpelbicnt n&mﬂ@: 45

v mﬁomﬁaﬁ:@tmé m:ﬁagmmrﬁz.ﬂa: AT
o offsf teigSed ¥

] Gmtﬁasmcﬁ:i@ ol ?un mn—ﬁ; 49

W




II.

L

(1)
(2)
(3)
(4)

Field Management Practices for BS, FS and RS

Mursery management

Nursery bed preparation
Preparation of sowing

Seed disinfection

Seed soaking and Pre-sprouting

Linear sowing

Field management

Smaller plat

Precise leveling

Transplanting

Rogueing off-type and diseased plant
Less fertilizer application

Weeding

Disease and insect pest control

=. Harvesting and post-harvest procedures

1)
2)
3)
1)

Variety mixture prevention
Harvesting

Threshing

Drying
Winnowing/cleaning

Laboratory test

ZV.Other Important Matters

I Eed rice and its mechanism of inheritance

Glutinous rice and xenia

1

<

\:

28
28
28
28
28
30
30

32
32
32
32
36
40
40
42

42
42
44
44
46
46
46

48
48



e ——— eSS

§ = = 3
| dongjiegonqopecs:

n mqémcag:03$=nﬂﬁ=[§ﬁ=§ zch:tﬁg

it Fz*é]’f:::h.-.am kELrlmed‘i edj":a':’l umaﬁeé f"anm[;u,[“ ::.'5:

& ook 3’2’%:‘"}&;3}51_}%@38 auTugc e sgr o enchubilaogd Smdregmep medy: submE
ulen Gqﬂmmﬁim 2848 ouk mmmuumi 53 h : fgdeu soulegdl

-3?35@:-5 S .amgﬁ.:ﬂ.bmucgmgmé o $e fobb&fpagho comdd mFodiup:
&% Ga‘smeeganu amaﬁaé ot mupmulc-cmq% we i,%u:ﬂ@;_:q::-:@{-ﬁcmjéq_%a‘%ﬂlm@a mfazrepe
¢ & qmatmgrm:ﬁ mgémme 1 LoD 6 EEEEEE Wt Sambotuss ﬂmﬁﬂiﬁ: am0g%
conab: gEm:L curpImaY; 10 B8 :Bmc].nm 33::::9“ atfRrolzopde

p e Varicty) qpied Do acapmabiiicptmat:
:a"a:u.urjm E’BE‘&""EG:‘D n:ua: qE}E'gas'TOﬂE'ﬂ-'_’i:.,q.,-:%:\%_-ﬂlmé.
m&mmG@ac-msc 1P srﬁrﬁﬂlmo‘}c-riu a5~

(o) m@ﬁ*@ﬁamﬁpg&aq}caa@@ﬁ@& GHEEPEATEEMIED U

z ccont %Euemiéﬁ GL? 159,
3{*%U|l 5‘;@ qa“ﬁfmumg G%GCJ qnm EI (‘15%%'5 §se :f-;,_;:-éﬁ-n%-az b -:::nE B'DGUTEEL :x:-Eu ﬂJ 160

e

.,

vl

{"
30000 258 v;m-\rf‘ﬂ-emm&a GEpeal

W [14 []
coohifratiad %n%;é.o?_cg wafdibe myimybel G =5
L-_"E-'; qﬁ ol DEOJJGO"E]: ara 965 @E e el I & 1eape eyt Emg,;- IE:": e
Setetle L cwbcbimobond st gmepopt &L wqr rodefnog réuﬁh.:nl_:
[:J} u@.@wucﬁu%m@ﬁ- ni:u’l::a o -'_=-§-m.' E,x&- ﬂ;ﬂ-aﬁ.gf:n 166 w%@;ﬂ

uila |72 ﬁmuanﬂ Eﬁ-ﬂmpﬁu b:,u*-':n% Lc B J¥a- g% :ﬁ%la;cu._-::&..

(?}Umngugug@ff c‘maaoﬂos} Seapiap
aoehcorG @ an) co-r'ammw Emgu' E_-”:CE--

(q) dfrcpefze:
@ cgﬁ.uj‘[ﬁmmogmﬂqp: a@aE:cﬁ@ﬁsuWE: -mugrr;‘%tsm@é‘éiésmﬁm :

@ ::EE.EL. amrgmaup 1:3;:@:15 m@ﬁc:ﬂ'@
m_::é: hulcmz}'gmmgc u@ﬁca*i%nc%,n. J_:nj

(5) Bosy 355

c o a - s = . -3 R A g oo ord
H| Gﬂafn“ Hp i E:?'}HT::G (S m =i b ogneoEl renot "'-r"l..h- &“ =1 ia el {n) &G oo
|. & ab o F o d . & [ L.. ! L

G uehmpm & &m

gy




|. Breeder Seed Quality

1, Importance of quality control

Breeder Seed (BS) is a source of Foundation Seed (FS), Register Seed (RS),
Certified Seed (CS) and Paddy and its genetic purity seriously affects the paddy
productivity in all over Myanmar. It can be said that deterioration of BS guality may
cause a great loss to the national paddy yield.

Therefore, the utmost care and effort should be given to the entire BS
multiplication process from sowing to post-harvest period to avoid contamination by
other varieties and off-type plants. It is extremely important to eliminate any chances of

other varieties mixture to maintain genetic purity and superior characters of the variety.

2, Causes of variety degradation

There are several causes of variety degradation. Major causes are as follows.
(1) Mechanical mixture with other varieties’ seeds

Mechanical mixture may oceur at any stages from preparation of sowing,
transplanting, harvesting, threshing, drying, and at the storage. Fallen seeds from the
orevious crop in the field may be other source of seed mixture. Most of the mechanical
mixtures are caused by human errors.
(2) Outcrossing

Rice is a self-pollinated crop, However, outcross with the other varieties may
often occur,
(3) Segregation

Polygene may sometime continue to segregate in several generations.
(4) Mutation

L’ Dominant mutation : It can be found easily, but it is extremely rare.
2’ Recessive mutation : It can be found only in the homozygote, but more than twice
of the heterozygote must be included in the same population.

(5) Random drift

When BS multiplication takes place in several seed farms, genotype of BS might
be change year after year and both genotype and phenotype of BS come to be different
among these seed farms. This phenomenon caused by shifting of gene and genaotypic

frequencies in small populations may occur due to random processes.
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3. Basic practice of quality control
Followings are the basic concept and practice of seed quality control,

{1) Priority must be given to quality control rather than the yield and efficiency.

(2) Time/day of sowing, transplanting, harvesting and post-harvest processing must be
arranged variety wise.

(3) Labeling at each and every stage of the seed multiplication from sowing to storage
variety by variety and line by line.

(4) Use separate instrument and device variety by variety.

(5) Sow and plant the same variety at the same paddy field every season/year.

(6) Rogue doubtful plant from the roots immediately as an off-type plant.

[7) Clean work place, machineries and instruments repeatedly to avoid seed mixture.

[Z) Observation of the lines and individual plants should be recorded in the field note

book and maintained as pedigree record.
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Il. BS Multiplication

4 Multiplication Method
(1) Line (Pedigree) selection method

There are several kinds of BS multiplication method. Line (Pedigree) Selection
Method is superior in purity maintenance to any other method and most commonly
used in major rice production countries in the world. This method is the same as
Pedigree Breeding Method i.e. Individual plant progenies derived from one selected line
of the previous generation are planted in multi row (6 or more) plots as sister lines [See

Fig.1). Lines are selected based on visual evaluation, progenies showing segregation can

oe eliminated.
1st Season : 2"d Season 34 Season
The kes] lipa The besting Tre best line
for ine pest 55 far the nest B3 for the next B3
x 0|0 . o (e |e 5 & & ®
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Fig.1 Pure Line (Pedigree) Selection Process
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Rice is a self-pollinated plant; therefore, a newly bred variety which has been
selected for ten or more generations after crossing comes to be fixed for releasing
variety. However, rarely there is a new variety of insufficient degree of fixation or shows
deterioration by out-crossing, mutation and mechanical mixture with other varieties.
The Line {pedigree) Selection Method is the excellent method to identify segregation
and other purity degradation phenomenon and suitable for maintaining or improving

genetic purity.

(2) Field location and layout

In the BS multiplication, 10 to 20 lines (400 to 500 hills per line) are planted at
each variety in accordance with the demand of FS velume. Usually several varieties are
multiplied at once in monsoon season. One of the common causes of variety
deterioration is out-crossing. In order to avoid out-crossing, the followings must be
regarded in the field layout.

@ One variety must be multiplied in one plot.

f.:_%) Space isolation: At least 3 meters should be kept between the seed plots of
different varieties.

2) Time isolation: The flowering time of neighboring varieties should net coincide
with each other. Therefore, sowing time of each variety must be adjusted to be at
different flowering time, or variety of different heading time must be bounded
each other (See Fig.2).

e f L SR (e

Fig. 2 Time Isolation

()
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@ Close to an equilateral square plotting is appropriate for minimizing boundaries of
adjacent different varieties so as to decrease the chance of out-crosses with other
varieties (See Fig.3). This plotting also improves work efficiency such as

transplanting and harvesting.

B outtiver
Couitives x

O

Fig. 3 Field design to minimize boundaries of adjacent varieties

(3) Growth study and recording in the field note (Study method on degree of
genetic fixation)

A field note of the BS growth cbservation must be prepared and record the result
=* field observation (Fig.4). The points of visual observation are variation of plant height,
= ant type and high heritability characters such as color of leaf, sheath, grain and awn
=maong the lines and individual plant within a line at every growth stage. Number of off-
“voe plants and their characteristics also must be recorded right after rogueing so as to
=<2 for the field information to select the lines or to find out cause of problems (Seed
= =.5]. Important observation stages are as follows;

seedling stage: Visual observation of seedling height, leaf color and uniformity
2 Tillering stage: Visual observation of plant height, leaf color and uniformity
Heading/flowering stage: Visual observation of heading time, date of the heading
ratio of 10, 50 and 90% and flag leaf type.

Ripening stage: Visual ohservation of growth habit, diseases and degree of leaf

discoloration,
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Fig. 4 Visual observation and evaluation of the lines

Field registry  for Sinthukha in 2015 wet season
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Fig. 5 Sample of field note/registry
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E_:} Degree of fixation: one of the indicators of genetic purity and use for line evaluation.
a. Select two to three superior lines befare harvesting.
b. Measure culm length, panicle length and panicle number per hill of
thirty (30) individual plants per line (See Fig.6).
c. Caleulate their Av. {average), SD (standard deviation) and CV

(Coefficient of Variation).

CV=SD Av. X 10

e

.......

Fig. & Measurement of culm length, panicle length and panicle number

2. Line evaluation and selection procedure
1) Genotype and environmental factor (Qualitative character and Quantitative
character)

Phenotypic expression of gene is sometime affected by environmental factors.
Qualitative Characters such as leaf sheath color, awn color and grain color are controlled
=y one or two major genes and these characters are not much affected by environment
“=ctors, therefore, off-type plants are easy to be distinguished. On the other hand,
Juantitative Characters such as plant height, yield, heading time are controlled by both
= ‘2w major genes and polygenes which interact with each other and show continuous
= stribution. These guantitative characters are fixed by genotype and environment and
coenotypic expression is easy to be affected by environment factors.

Consequently, it is extremely important to distinguish genetic variation from
=nvironmental variation in the evaluation of lines. For that reason, field uniformity by
=zborate leveling and even fertilizer application are essential in BS, F5 and RS

multiplication.
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2) Evaluation among the lines and individual plant within the lines

Generally, economic traits of the newly bred cultivar have genetically fixed due

=mong the lines and individual plants are also uniform within the line.

© the breeding process for ten or more generations, therefore there are no variations

'n case almost no line variations are found among and within the lines (Fiz.7) by

Tield observation of plant height, heading time and plant type from seedling stage to

ripening stage, select two to three best uniform lines by visual observation. Then

choose the best line as the BS for next season which shows the lowest CV value of

culm length, panicle length and panicle number based on the study on degree of

Tixation mentioned in the previous section. In case CV of culm length and panicle

ength are less than 5%, cultivar is considered as a genetically fixed variety.
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Fig. 7 Almost no line variations are found among and within the lines
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'n case some line variations are found among the lines or individual plant

(k)

variations are found within some lines (Fig8) due to an insufficient degree of

fixation, select three to four lines which show moderate/typical morphological
character of the variety and uniform growth. Then choose the best line which is the

owest CV value based on the study on degree of fixation as mentioned above.

Discard for the

The bost lin Th hest line

next BS for the noxt BS
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Fig. 8 Some line variations are found among the lines or individual

plant variations are found within some lines

-~ c=s= several_variations are found amaong lines and individual plants also show
sewerzl variations within lines due to segregation. Out-cross, mutation or varieties

—oature would be occurred in the previous generation in the pedigree. BS

= Tplication must be suspended and discard all lines. Then go back to the nucleus
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=. BS Multiplication Plan
1] Importance of BS multiplication plan:

IT BS is multiplied every year, chances of contamination such as out-cross,
= =tion and mechanical mixtures are increase. Therefore, based on the real demand of
t s important to make a BS multiplication plan to decrease frequency of

“plication so as to minimize chances of contamination.

Mucleus seeds for BS line maintenance: A little demanded BS varieties could be

o= every three to five years by an efficient use of the “cold storage”.

2% for FS multiplication: Small demanded FS varieties also could be multiplied

== 1o five year by an efficient use of the “cold storage”.

stimation of required seeds amount: e.g., Sinthukha variety
“=guired amount of BS are calculated backward from CS amount required by

croduction farmers. Suppose seeds multiplication ratio is 60 times in

!

“Zer=ton of the average yield, passing rate of field inspection and laboratory test.

= case of Sinthukha variety which was sown 1,244,885 acres in monsoon 2014-

o

& =221 414 962 basket (sown one bsk/acre) of CS is required if CS is replaced every
B 3 years (renewal ratio is 33%).

S milarly, assuming that seeds are multiplied sixty (60) baskets per acre, 6916.0
SSwets of BS, 115.3 baskets of FS, then, 1.92 baskets of BS need to be multiplied in DOA
e farms and DAR-Yein respectively (See Fig.9).

== 1.244,885.0 bsk +— 3years = 414,962.0 bsk

S5 £14,962.0 bsk +—60 bskfacre= 6,916.0 bsk

2. £916.0 bsk —60 bskfacre=  115.3 bsk

25 115.3 bsk =60 bsk/acre=  1.92 bsk
20
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3. BS Multiplication Plan
1 Impaortance of BS multiplication plan:

If BS is multiplied every year, chances of contamination such as out-cross,
—.tztion and mechanical mixtures are increase. Therefore, based on the real demand of
—= 1 Is important to make a BS multiplication plan to decrease frequency of

—_ tplication so as to minimize chances of contamination.

2 Nucleus seeds for BS line maintenance; A little demanded BS varieties could be

T tplied every three to five years by an efficient use of the “cold storage”.

85 for F5 multiplication: Small demanded FS varieties alsa could be multiplied

e

==y three to five year by an efficient use of the “cold storage”.

s

Estimation of required seeds amount: e.g., Sinthukha variety
Required amount of BS are calculated backward from CS amount required by
s2cy production farmers. Suppose seeds multiplication ratio is 60 times in
~or= ceration of the average yield, passing rate of field inspection and laboratory test.

In case of Sinthukha variety which was sown 1,244,885 acres in monsoon 2014-
-= =t least 414,962 basket (sown one bsk/acre) of CS is required if CS is replaced every

~r== (3] years (renewal ratio is 33%).

similarly, assuming that seeds are multiplied sixty (60) baskets per acre, 6316.0

s==c Farms and DAR-Yein respectively (See Fig.9).

05:1,244,885.0 bsk — 3 years = 414,962.0 bsk
55: 414,962.0 bsk —60 bskfacre= 6,916.0 bsk
*5: b5,916.0 bsk =60 bsk/acre=  115.3 bsk
S5:  115.3 bsk =60 bsk/acre=  1.92 bsk

)
L



Breeder’s Seed BS: 1.92 bsk
= ] (60 bks/acre)

Foundation Seed FS:115. 3 bsk
(B0 bls/acre)

Registered Seed RS:6,916 bsk
(60 bks/facre)

Certified Seed C5:414,962 bsk
(60 bks/acre)

C5is renewed every 3 '-,reérs

Sown 1,244,885 acre in 2014-15 (CS : one bsk/acre)
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Breeder’s Seed BS: 1.92 bsk
5 {60 bks/acre)
Foundation Seed FS:115. 3 bsk
i - {60 bksfacre)
Registered Seed RS:6,916 bsk
'''' s {60 bks/acre)

CS:414,962 bsk

Certified Seed
; (60 bks/acre)

CSis renewed every 3 years

Sown 1,244,835 acre in 2014-15 (CS : one bsk/acre)

Fig.9 Sinthukha seeds requirement in FY 2014-15

- Storzge of BS in the cold storage room

‘enen a variety is registered as the newly recommended cultivar, a part of the
S e seeds must be stored in cold storage room (-10 C) as the nucleus seeds. The
- @7=siorecin the cold storage room and are used for BS multiplication (See Fig.10).

s=rerzlly, storage longevity of seeds is doubled for each 2 % decrease in seed
o= content and also doubled for each 5C decrease in storage temperature (See
Sse L tnerefore, seed moisture content of BS for FS must be dried under 10% and
SrES = the cold storage room of less than 15 . Under these conditions, germination
See o 2ot 205 will be kept for ten (10) years. However, regular germination test must
S SSSSoTt=C To monitor the germination rate of the stored seeds.



ew: - 9 dewriemeffmesmpdiné odkdicea dSmbmaqpie

. o | .
| ronus8d6d ceonal: mpd (°C)/mouladlobeps b
[ L 0%Cs RG] 10°CF | 152°C | 209:.C [ [
dloby % No.of | Noof | MNoof | No.of | No.of | 25°C | 30°C
seed sead sead seed | seed
11 240 1038 49 22 10 5 2
12 T 52 24 | 12 5 2 1
14 55 25 11 5 2 | .
16 27 12 5 2 1 l
18 13 6 3 1 -
20 E 3 1 . . : -
moceolmasinp somfgrgmalol 0% mad ecpmyscogd
Robere L 19610 Ann. Bor, &5 25 (99 ), 381-390
H, T (19630 Japan national ageieultural institute report D130 163-230
i

F[geon Soogjien

Gm&ém:mﬁﬁ:mﬁﬁuﬁﬁ ? L mesnodt (-0o °C) J

wooeT[e Soogeowpiat: | s—— pat:doodpeg

e (00-0§°C )

S

Ggltémgﬂamﬁajnﬂ
1. 2oheflh:
2. soalmnd (quomeddld sotesmal)

3. dpeocbesnfgt: (mubedbebraoifglooogdfst )

A5  §fFSoSecyERe: —
1. candsd Sondpeormypial FofedS jo-0o saabfgEh:

2k sir00; j6 50 #:_ :;Emﬂgﬁ mofadloh uﬂ:m&q.% EigED Hofed
Eropt Gpee soo oaGoopbaptial: H
3. BAFyplel Gpookpgrdpeagpie} GrofBupiogtipngad GRS
> 4focq GRS

—p 56 E0E: m— mgEogod
§ - 20 memiak: / Bm:@smvﬁcqaﬁaé:mq:ﬁl@&
23




Table. 1 Longevity* of rice seed under different storage condition

=0 moisture

Storage temperature (C)

Content% [~ T 5 | 10 15 | 20 [ 25 | 30
10 |zsa || 108 L ol 10 (S
2 15 | s Z 5 LE e —
- ET 55 | 25 5 2 1
16 | W 5 2 1 E
L8 13 | 6 ; : '
20 65 | 3 | 1 : : i

-

=== £ H [1961); Ann. Bot. M. 5, 25 (99], 381-390.

7 with years that germination rate degrease to 507,

=51 lzpan national agricultural institute report D13, 163-230,

Nucleus BS
Cold storage room (-10°C) |

Weew m=commended cultivar seed|

She Sirst BS multipl_icatiu:_
v

Parwstng
5 |

b

Original BS
Cold storage room (10-153 )

G — e

S Eatment

Oeazning

Zryng (seed moisture content under 10%)
Se=c test (germination test etc.)

T

L

—

h -

=iz ze= with three kinds of bag/basket )
~ 25-30 small bag seeds are used for next BS multiplication. . ‘ ’

= = wery smazll bag seeds with 100 grains are used for regular

g=r— n=tion test that will be practiced at 6, 12, 18, 24, 30 and 36
menth after storage. E
= Srg= basket seeds are distributed to the seed farms for FS _ k4

srocction.

Distribution

== Takingmr:rut

Fig. 10 Utilization of the cold/cool storage room
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'5) Taking in and out of seeds in the cold storage room

Close attention must be paid to rapid change of temperature and moisture when
-~=2ds are taken out from the cold storage room. Particularly, dew or water on the
<-rface of the seeds right after taking out the seeds from the cold storage room will
“=.s2 rapid increase in seed moisture content. Therefore, seeds must be kept in the dry
“=om for a day right after taking out the seeds from the cold storage room. Furthermore,
=ocropriate amount of seed must be packed into a basket or small bag based on the
s=nuzl plan of seed use such as BS multiplication, delivery for FS multiplication and
f=rmination tests so as to avoid taking out of unnecessary amount of seeds to expose
~ =7 temperature and moisture outside of the cold storage room (See Fig.10).

-
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[ll. Field Management Practice for BS, FS and RS

- 4 Nursery management
=1 Nursery bed preparation

Variety mixture sometime occurs in the nursery bed by volunteer seeds of
sr=vous crops. Therefore, in order to avoid contamination of seedling, irrigate 3-4
weses Sefore sowing to sprout of volunteer seeds and bury them into soil by plowing. In
#550 o0 it should be also free from soil borne disease, insect pest and weed seeds.

Sze of nursery bed must be 20 to 25 cm high for easy water control and 100 to

-

~~ o7 width for easy nursery management such as sowing and weed control.

Ty Preparation of sowing

~=bel which is entered variety name, line number and individual number must be

s=ser=c Small mesh bag also be prepared for individual line. And the seeds should be
S8 7o the mesh bag with label right after threshing and proceed from seed
Ens=ction to sowing.

= Sead disinfection
#or “Bzkanae disease”, “Brown spot”, “Rice blast” and “Seedling blight” control,

== must be disinfected before soaking seeds for sprouting.

o 3

Chemical seed disinfection by “"Homai WP" : Soak into 200 times solution for 12
2 22 hours and dry for 4 to 5 hours after the treatment (See Fig.11).
—on t wash seeds by water after the treatment.

< Hot water treatment : Soak into 60°C hot water for exactly 10 minutes and cool
Sown by water right after the treatment.

i, SEa
. oL
b1
S A5 L =T

Fig. 11 Seed disinfection by “Homai WP" treatment
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4 Seed soaking and pre-sprouting
For uniform germination, seed soaking and pre-sprouting treatment are
=artant. Optimum size of pre-sprouting is 0.5 mm length (Fig.12).

rhegliis- | TS

Fig. 12 Optimum size of pre-sprouting

= Lmear sowing

=71 panicle sowing nor broadcasting is recommended particularly for BS and FS

-7 oication (See Fig.13). Advantages of linear sowing are as follows;

@ = 2asy to find off-types among the row. Rogueing and weeding are also easy.

@well ventilation and catching sun light prevent seedling from suffering disease,
wsect pest and poor growth.

3 Usform growth of seedling.

= Never use herbicide or the most important seedling might be lost.
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Field management

Semaller plot

‘o=z zcreage of 2 plot for BS multiplication is 0.25 acre and FS multiplication is
o= = consideration with efficient and precise leveling and field management.
2 =rg= plot is extremely difficult to level precisely because both distance and
=f =0 1o be moved in a plot are longer and bigger than those of a small plot.
Woreover, because of the plot in small size, bunds/footpath spread around the

“=c tzt=s fizld observation and rogueing for quality control,

Frecise leveling:

_=.='nz is one of the most important land preparations for BS and F5
=t oo Incomplete leveling causes several environmental wvariations in
vo= which make difficult to identify off-type plants and genetic variation of the
= the uneven field, the water depth is different from place to place therefore
Frowth s also different from place to place in a plot (See Fig.14). In addition, such
= f2id makes difficult to manage water depth and weed control.

Fig. 14 Incomplete leveling (left), results uneven growth (right)

Transplanting
L Seadling with root system
==z! zeedling age is three (3) weeks and don’t cut the root system as much as

when uprooting seedling, root systerm must be remained as much as possible to

==mage of seedling for its early recovering after transplanting (See Fig.15).
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Fig. 15 Seedling with root system

z Single plant per hill

~or B5 multiplication, it is important to transplant single seedling per hill to avaid
“re= of pedigree/line. Moreover, for FS multiplication, it is difficult to identify off-type
© © more than two seedlings are transplanted at a hill. Therefore, for BS and FS
“=i=ton, only one seedling must be planted at one hill (See Table 2 and Fig.16).

Table. 2 Multiplication forms and number of seedling

Seed class Planting pattern - Seedling per hill

| 85: Sreeder seed Line Single
= Foundation seed Population Single

_Eﬁeg*}:ﬁﬁd seed Pf.:-pulatiun Two or three seedlings
= Certified seed Population Two or three seedlings

E_ Wizer space with Linear planting

WS oenting space of 12 inch > 10 inch is recommended for BS, FS and RS
TEsec=ton (See Fig.16). Advantages of linear planting and wider planting space
&= = Sloas

piants and off-type plants are easy to identify.

“esifete fed management works such as rogueing, weeding and disease and
ST CeirD

Sissse 2o insect pest are prevented by well ventilation.

"W mumter increzse beczuse the sunlight catch lower leaves,
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Fig. 16 Single plant per hill and wider space with linear planting

fozueing off-type and diseased plant
fos.=ing is one of the most important practices for quality control of the seed
ToTioication. Important points of rogueing are as follows:

~=nz must be done every day from transplanting to harvesting.
2 wonay day, off-type plants are difficult to be identified as wind blows leaves and
Sences Therefore, rogueing of off-type must be practiced in a calm day.
~572 the sun on the back, observe the plot toward the same direction of the rows.
~ower =02 angle enables to identify tall off-type plant.
58 s 2 must be practiced row by row. Don’t move right and left beyond the rows.
SELETL plant must be rogued as off-type plants without any hesitation.

-

ot entre plant from roots or new shoot will grow and cause contamination

e of the off-type plants and their number must be recorded line by line in
W S c note book for the line evaluation.

' o
& .%:.:’?fﬂ %ﬁ
=

Fig. 17 Uprnut entlre plant from FDDtS
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Mesrsery stage
Sawue 1= seedling and off-type plants germinated between the rows.
Tllerog stage to Vegetative stage ¢
Soeos ootn offtype plants and volunteer plants grown between rows and hills {See
Sg2f OF-type plants could be identified on the basis of:
= = =ntneight {i.e,, tall or short, see Fig.19},
= 7 ering behavior (i.e., wide or narrow angle of the tillers),
© 22" sneath color (i.e., red, brown or green),

© =27 color (i.e., white/albino, see Fig20).

8 |l :jF
- @MJ __ CNEE
S 1E Tillering stage Fig.19 Tall plants Flg 20 Albino
===c ns stage to Ripening stage:
Sowue s o off-type plants should be done on the basis of
- =e==c -z ume (i.e., extra early or late, see Fig21),
= ®aot neight (i.e., tall or short),
© Srownn style (e, straight or droop leaves, erected or right angled flag leaf, see
Bz 23],
© “@0c=csnape and size (i.e., densely or thinly of grains, short or long)

© == =nzpe and color (i.e., long or short shape, red or brown, see Fig.22)

~ =cwo ous color (i.e,, red or purple) and - Presence/absence of awns

£z 21 Early heading  Fig.22 Purple grain Fig.23 Flag leaf type
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51 Less fertilizer application
Quality is the most important for seed multiplication rather than quantity,
~=refore, amount of nitrogen fertilizer must be decreased for prevention of disease and
o=ct pest as well as lodging. Usually, application of nitrogen fertilizer for seed
“tolication is 20 to 30 % less than that of paddy production.
Whole Layer Placement of Fertilizer
Fertilizer, particularly urea must be mixed well with deep layer soil so as to he
“=° ~ the reduction zone as ammonium nitrogen until tillering stage without leaching

¥ =w=porating by oxidation.
- Zx=mple of fertilizer application)}
Szl fertilizer: Urea=18 kg/acre,
T-super=40 kg/acre,
Potassium=10 kg/acre
woie Initiztion Stage: Urea=7 kg/acre

Potassium=10 kg/acre
Weeding
Wescy rice and wild rice (See Fig.24) must be eliminated completely in and

“7= "= d 1o avoid red rice contamination (See Fig.25). Water management is an

© —ezsure to control weed emergence, therefore, right after transplanting keep

Fig. 25 Red rice
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7 Disease and insect pest control
Control disease and insect pest as early as possible before spreading out. Choose
“oer chemical, apply proper dosage in proper time (See Table 3).
Table. 3 Pesticide and Insecticide

S=e==ce & Insect pest Chemical’s name (active ingredient)
e Dwsinfection Homai B0%WP (Thiophanate methyl) = Bakanae, Brown spot, Blast,
Seedling blight, Whit tip nematade
E S Copper hydroxide, Copper oxychloride = Spray 7-10 days before heading
- Drogene 20WF [Bismerthiazole)
oot Dazine 505C (Carbendazim)

Dazinge 505C (Carbendazim), THANE B0WP IManEgzeb:I

Phate 755P [Acephate), Carbo 20EC (Carbosulfan),

i CRTAP S05P [Cartap hydrﬂ:hlaridei, M-FURAN 3G (Carbofuran)
il CRTAP 505P (Cartap hydrochloride), .

e, CRTAP 505P (Cartap hydrochloride), Carbo 20EC (Carbosulfan)

s hopper M-FURAN 3G (Carbofuran), Carba 20EC (Carbosulfan)
;r me=atode CRTAP 505P (Cartap hydrochloride), M-FURAN 3G (Carbafuran)
et o M-FURAN 3G (Carbofuran]

Wemstie sowder form chemicals sprayed on rice plants are repelled and fall from the plants,
Weors ssicker must be mix with them to stick on the plants. Shampoo can be replaced to the

- = = & =m0t surfactant when the sticker is not available, However, sticker is not necessary for

=arwesting and post-harvest procedures
% seocesc from harvesting, threshing, drying, winnowing/cleaning, packing to

ST o= oy of the seeds. Particularly, chance of variety mixture is extremely

s crocesses therefore, maximum attention should be paid for the entire
=T orocess.
| WSmesy minture prevention
L Sesaration of variety
© SEeRy T st be separately processed on different day in different place.

- S 272 winnewing floor as well as machineries such as combine
S We=snes cieaner and other instruments should be cleaned completely.

& sareny mame or lns number must be prepared and attached through

STEStnE process to prevent miss handling of varieties or lines,
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Harvesting

Wnen 80% of the grains in a panicle change into vellow color, it is the best time
“=re=st (See Fig.26). Late harvest will cause easy shattering, check rice and lodging,
=== 7y would be degraded or production targets could not be achieved.

=% must be harvested carefully by hands. For FS and RS, use of combine
W=55=7 s not recommended because of the high probability of variety mixture and
“===2 of the threshing drum is so high that seeds might be damaged.

== ected lines/Plots and barder plants must be harvested at first and keep away
s=tected lines/plots.

85% 9
O A

Fig.26 Optimum harvesting time

wzl thresher to eliminate damaged seeds and to avoid variety mixture.
= =32l threshing machine is commonly used however, in case spin speed
JEsmes 2rum s so high that seeds might be damaged and germination rate

“ere=tore spin speed of threshing drum for seeds should be 10 to 20% lower

=T #
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Germination Moisture Weed Red Rice
Seed Purity(%) .
Rate(%) | Content (%) | Contentin Content in
category {min.)
(min.) (max.) 500g (max.) | 500g (max.)

BS 99 90 13 =2 0
FS 98 90 13 5 1
R5 98 85 13 10 3

cs a7 80 13

10




B Drying

Ory less than 13% of moisture content for one season storage. For long term
===, less than 11% of moisture content is optimum to keep high germination rate
Table 1).

“2pid dry might cause unbalanced moisture of upper and lower endosperm and
= cracked rice; therefore it is important to dry slowly and to turn frequently so as
@7 whnole endosperm uniformly.
~reck maisture at least four (4) places or more by moisture meter. Sampling

= of moisture test are depends on the volume of harvested seeds.

Winnowing/cleaning
“=oarate immature and disease infected seeds by the wind stronger than that of
wimmowing around the yield of 70 to 80 %.

Sooratory test

“wes s=mple should be send to Central Seed Laboratory, Seed Division, DOA for
w=oection. Seed quality standards are shown in table 4.,

Table.4 Quality standard of the seeds

y Germination Moisture Weead Red Rice

Ser Purity (%) . g
{min) Rate (%) Content (%) Content in Content in
min.
(min.) (max.) 500g (max.} | 500g (max.)

22 90 13 3 D

o8 90 13 5 1

== 85 13 10 3

57 80 13 10 5
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Table. 5 F2 generation of the cross between Red rice (RcRd) and White rice (rord)

F,xF," RcRd ™ Rerd” rcRd ™ Rerd™
RcRd
Rerd _
rcRd rcRd reRd
rerd ; rcRd | rerd

L Rovefdfveds ferefided, 20 Red prain, 3) Brown grain: 4) White grain
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V. Other important matters

==2c rice and its mechanism of inheritance

“wo cominant genes are involved in red rice. These are Re (brown pericarp and
“S8f =02 Rd (r=d pericarp and seed coat). ReRd is red rice and Rerd is brown, and
W 202 rord are white rice. Cross between ReRd and rerd, red, brown and white

® ssgrec=ted at the ratio of 9:3:4 in F2 generation (See Table 5).
=z oross between ReRd and reRd, red and white rice are segregated at the ratio
= =1 g=cerztion in accordance with the Mendelism. Therefore, it is important

=2y sz must be eliminated completely by weeding both inside and outside of
© = mecess=ry to pay enough attention that though red rice pollen grain fertilize

“= rec se=ed coat color never be observed immediately in the grain and the

W Zees the lzboratory test. The red seed coat color is appeared in the next

= gewes=tion of the cross between Red rice (ReRd ) and White rice ( rerd )

ReRd *! rerd ™

reRd *

- #ooEseo 1) Red grain, 3) Brown grain, 4) White grain
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Release of sperm cells  Touble fertilization

Fig. 27 Double Fertilization
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Shstinous rice and xenia

WEen the pollen of non-glutinous rice (dominant character) is fertilized to
rE= (r=c=sswe character), endosperm color of glutinous rice becomes non-
sec= Thns ghenomencon is known as 3 xenia. Xenia is result of the double
S=e Fig. 27) - the combination of a second male nucleus with the two polar
= tne central cell of the embryonic sac (endosperm: 3n) while the first
wiss the egg cell (embryo: 2n).

Wmes s outnous rice and non-glutinous rice are cultivated at the same season,
=== space isolation must be practiced to prevent quality deterioration of
Sy cut-crossing with non-glutinous rice.
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Fig. 27 Double Fertilization



