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Heterogeneous within Population as Accounting for Unfilled Grain
In Primitive Upland Rice Cultivar at Sanjimai Village,
Maesalongnai Urban, Maephaloung District,
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Abstract

Ahka hill tribe at Sanjimai village, Chiangrai province, who has no lowland holding
is heavily dependent on upland rice cultivation for their food security. However, with low
productivity of their upland rice primitive cultivars (145.0 kg.rai"' on average), they face a
hungry-months every year. Apart from low input system, heterogeneity in the rice population
results from mixed in ecogeographical races may have become a factor causing such a low
yield. In this report. investigation is to prove that, genotype heterogeneous within population
accounts for a high percent unfilled grain (spikelet) which further, affects grain yield of their
primitive upland rice cultivated. Experiments were set up by evaluating rice samples
collected in the farmers’ field prior to harvesting and samples collected from seeds kept in
the farmers’ houses as for sown in the next season. Heterogeneity is identified as variation
in colors of husk, types of starch and difference in ecogeographical races. Glutinous, non-
glutinous and intermediate types based on the grain amylose content are justified as types
of starch. Ecogeographical races refer to as Indica and Japonica types classified using the
ratio of a decorticated grain length to width. Estimation of grain yield was calculated from a
yield component equation: vield (ton.ha'1) = number of panicle per square meter (PANO) X
spikelet per panicle (SSP) X fraction of filled spikelet (FSP) X weight of 1000 grains (Wg) X
10°. Number of filled and unfilled spikelets (or grains) were determined from the ndmber of
filled and unfilled spikelets or grains that sank in a saline solution (SG=1.06). Grain
production potentiality is accounting for by upgrading the FSP value to 0.85 (an equal value
of Kao Dok Mali 105).

The results show that an average calculated yield was 175.14 kg.rai"i. The value of
FSP is critical (0.574 on average), this was due to a high number of unfilled spikelets
(UFS=42.57% on average) and further, is suspected to be a major factor lowering grain
yield of the upland rice in the area. The PANO value was medium (90 panicles) but Wg was

high (31.6 g.). It was likely that cultivar with high PANO also exhibited a high FSP and a low



spp. Grain production potentiality could be accounted up to 257.45 kg.rai'1 when FSP was
upgrading up to 0.85. Three cases of heterogeneous in population were found:

Case 1. Heterogeneous in color of husk (brown, purplish brown and purple)

Case 2. Heterogeneous in ecogeographical races (indica and japonica)

Case 3. Heterogeneous in type of seed starch (giutinous, non-glutinous

and intermediate).

Case 2 is the more likely to be a main solution explained the problem of highly unfilled
spikelets as the japonica type which is a thermosensitive will reach flowering approximately
a month fater. Case 3 is conditioning the villagers’ pleasant. Homogenous in population or
true to type means the process of pure line selection which criteria must base upon
phenotypic adaptation, seed quality, taste but most of all consideration should base very
carefully upon the villagers' wisdom culture and tradition. Foregoing hypothesis couid be as

“ A high yield can be expected in these upland cultivars when precipitation is adequate”.

Keywords: Ahka hill tribe, Upland rice, Primitive cultivar, Land race, Ecogeographical races,

Fraction of filled spikelet, Thermosensitive



Y |
A5URYLTBY

AnAnsaNLsznAF
unAntiant= g
UNARLaN SN
#17UTURI379
@19TUN N
metLNuftydnEniuazAntan 1 R s
UM
AnissaiAnIniy
=l
TENINARE

2 Y
ADTUAFVBIMETINY
anenuziasaineaszzng

7 ' o
inmsnagaulasanlasnis
=3 2

nisiudaya
nIfAlATIZTaY A
HANNINARDY

- AIAUTZNAULRIAKAR

- Genetic Diversification to classify heterogeneity of population

IRVIDIANITNARDS L.
AR
BNAN9AN4984

ATANUN

11
11
11
12
13
14

15

18
22
33
40
42
43



A1TURIA97
=l v
AN WU

1. Component of yield and percent unfilled spikeletes of the five upland rice

primitive cultivars sampled from the farmers’ cultivated fields prior to

harvesting. 18
2. Yield calculated from Yoshida's equation with actual FSP in comparison with

Expected yield calculated with the upgraded FSP (0.85) of the cultivated

field sample. 19
3. Field spikeletes (FS), unfilled spikeletes (UFS), its percentage and farmers’

actual yield of the primitive upland cuitivars, sample from farmers’ house.

(after harvesting) 21
4. Phenotype heterogeneity, rating as color of husk of five primitive upland

rice cultivars sample from cultivated field. (prior to harvesting.) 22
5. Phenotypic heterogeneity, rating as color of husk of primitive upland rice

cultivars sample from farmers' house. (after harvesting) 23
6. Width (W), Length (L) and its ratio of a decorticated grain, and geographical

races of the primitive upland rice cultivars sampled from farmers’ house.

(after harvesting) 29
7. Grain amylose content (%) and starch type of the primitive upland rice

cultivars sample from farmers’ house. (after harvesting) 31




=~

A15URYNIN
AN

1. Geographical view of the village

2. Group of project assisted farmers

3. Classification of ecotype {indica and japonica) and shape grain type
(short, medium and long) based on Length-Wield ratio calculated on
individual seed of the observed upland cultivars

4. Differ in Flowering time due to the heterogeneity of population

5. Mrs. Meena ‘s field

12
13

24
36

33



AadinedansnilazAdenldlusnuides

Y = grain yield (tha")

PANO. = panicle number per m”

SPP. = spikelet per panicle

FSP. = fraction of tilled spikelets (the number of grain to the total number spikelets)
Wg. = 1,000 grain weight (g)

UFS = unfilled spikeletes

FS = filled spikelets



Ui

L QUANSINEAINTLLLA AL (Primitive agriculture) T Wuggnazifunaunann
yuan? domestication SugnauAiALiHe e fuan Fnlilaseaiemaalszannane g
1713 heterogeneity population %d‘i@ﬂ%ﬁ umﬁiu’l@’m“;i/\i natural selection WAZ artificial
selection %@ artificial selection @Zﬂuﬁ%@ﬁ%\ﬂ@‘ﬂmmwmﬂ?tm (intentional selection) ﬁ"ﬂﬁ
14 /1EF launainemens (unintentional selection) Frmetna e genotype heterogeneous
Tulszans qavihanaWiiia genetical diversity Sulwiuden dwaldAnnuuannam
phenotype TBIANHTUIFANNT] FeenaumnsnaTauanmgunald (visible differences) 138
WANFINNT) fuanliatunsndanals (invisible differences) 11N genetical diversity ﬁitﬁ@mq;u

[N

Auglauiiunas (advantage) HemfaTUL phenotype Tnasu uazaznataifuinmiaesiug

S
£

iy
Tutlszannsrasiuginmudesiuno (Prmitive rice cultivar) i nstignoinemenay
funanusswyninlf natural selection AndsnamasaseNviinsdaaanyagigniaaiu
WL artificial selection &n7 Tiee viasalauasllsdlainldiiugivadutauidraziianenie
11 phenotypic monoculture uslatinaaFamesszansudaanalunsdnuos (raits) Husn
faruliinedatiunaann  selection sianaamnlillassaiaihs  heterogeneity mixed
genotype variety yna1aifiitlezlmisia phenotype Tapsonlunsdneniy 1y Ainasmls
1B lnsann=ianuanunsndunusaninanisssunaaealsa (Zhu, et al., 2000) TIANTW
A | S W & ' ¢ e g ' ] a
ganfugiduiifelddaudundindiugn i lunmsnemsundlud (modem agriculture) iy
WU homogeneous population (Wofte, 2000) Tumnamsariudinamian mixed genotypes 1l
Renataruussiusananandhdiudariac s lonie phenotype nemuaasdne T
© 2
lwrzaandsiudugavinave i nasnEun
= = b7 ﬂ: £ %4 1 1 I
nstitfynaesiandndelssneunemsnainuuanla vl sudassdly 8 wifimwang
= [~3 1 = ar = d‘ © o & s = u' [~ ar
A.Fesne Aut wiReafu a A wARAL AN IR RaANgsy sala AR TuRSE
Uszmnsviia wtledudndnanlsznamilsdnasiffunataaulafe snensiuginolildmn

o P e aloar B o - A = -
WuﬁaLﬂu“ﬁumWHﬁ:W%LNﬂﬂTUT']m‘mﬂﬁiuLﬂﬂiﬂ?Uﬂ"i?ﬂ?ﬂﬂ?ﬁ‘vﬁ?@uﬂq?ﬂmLﬂﬂﬂiﬂﬂ‘ﬂuquﬂqi“ﬂﬂﬁ




10

@
o

metudgeiuginoadelun (modern selection method of improvement) I via&u  wuaw
, ol i, o3 ] o oA , - 4

masineT MeTrszudmsgniluadthidmangsiavats generation ¥a2L91NI189 natural

selection, domestication (migration) W&z unintentional artificial selection ¥:11¥ physiological
" i ' ar =1 3 2 =5 = 9 g

mechanism waner aghausnssBuiunsinldanaanusansninumuReusudnuesdialé
TuAde i uNLRELANUAIA TN A IN WA (diversity) 7117 AT Wluduginals

£ a4 A & | = - : o

WuHalgningmnuemns o Ausana1aieusnuesiugnisutl (mixed genotypes) il

t ar o 9 i 1 Z’; ai' [} & e i 2 =
ag TuRugd1als mdwiu Audunssi 114 AaAuLANF 191899 3L UNIETIMENTT
\wstyiRsUIm (physiological development mechanisms) AuRANALALIMNEILT phenotype AATINE

- o o W
A LaNARAN 1S

-




1

Qs o a s

ImRszdsAvaINIgIaE
anTaReUassneuaaNAR  uazdnuiassasuesdszannslu population
gasda lavug: umaﬁm’méwﬂﬁﬂ‘luwuwmuﬁuuﬁu‘i@'hm@umfwMﬁf%’ A9NNTARALAR

AugadanataLRunnm AR L8R

AENI15NARRY

A1 1 Iuwinlzfunumens w\dlfaﬁﬂm@%’@g@maﬁfmwmwmﬁjmmwmm‘ dauniaiiy
fayaesrilsznaunanndsliannsarfivldifimezudadinluulas ldfszanfiudien

P 2 iﬂuﬁi@Lﬁuﬁﬂgﬂadﬁﬂi::ﬂ@mmmﬂmﬁmmLaﬂm:,m:rmfﬂi saTamALAT
athaduluulannsmang et iAeaz

A5 3 Ihienuriud et uilinud<lanansouiudayeld

pEa 4 Iitenudlveitiudna s ieteannadumeslunadn v Tasanslumy
P Envinaseurmeunemansas i lasamsuasiuies A TinEmana iy

e ldifusdaiug luilseld

al & [N
ﬂﬂqu%ﬂﬂﬂlﬂﬂﬁﬂﬂ"lu

Gl :v o =

70 vgrimuanlalng wyhn 7 Anuauiaassly aunewdfiouass Smdnigeany

@ T 5 = o = ° ! ) o
Whanftindegunsituigs nsauwand (Hhwnegni) Snsinnsinsmesdlndies (W

£ @
sruuuLLduTule) gaunislfunduuissunsat ssnaunLan




12

Figure 1. Geographical view of the village
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1. NM9ATIZA grain yield performance NA® NITUAN grain yield aanituess
Usznausingeg L
Y = PANO x SPP x FSP x Wg x 10° (Yoshida, 1981)
Lﬁﬂ ¥ = grain yield (tha™)
PANQ. = panicle number per m*
SPP. = Spikelet per panicle
FSP. = Fraction of Filled spikelets
Wg. = 1,000 grain weight (g)
1nel SPP 1Huazifiisnn spikelet Fvum WTALLNE M ToWEnEL §9u FSP e
TR T et RTINTIEN Tty R CRYRRUIPRY. far ST Wg BHnea vwinfunsulneieas
104 1,000 Wik Selaemnuiudonne esdlsznenanansnesinutarLAs (controlled) vidagy
(random) 116 Lwiéi’m%'umu%’aﬁﬁmmnLﬂumﬂm:ﬁuuﬂmﬂ@n (field condition) 283
Lﬂwmiﬂﬁaﬁﬂmﬁﬁ’ﬂLm‘uzimLm:n'mﬁuﬁq@thﬂuuﬂam%ma‘ﬂ‘luu,ﬂmﬂqﬂmmLm:rmﬂi@:ﬁ@
0733 maturity (Yoshida, 1981) Sanefvrrasfimfaiidwingage
AUAREINAAR (FSP)AZAT A INA NIRRT L R oniauadlugnsazane
Saline solution (SG = 1.06) LﬁﬂLﬁﬂUﬁ’Ué’luQuLuﬁﬁ%ﬂwmm (Matsushima,1975; cited by
Casanova, et al. 2002)
ﬁaﬁuﬁwﬁgm (Hypothesis) Ruiludaaiumans (fraction of tilled spikelet: FSP) il
WAAAL (unfilled spikelet) TaatiadeyiniuanEndnn 1s1e unemsn st uLgwla s
2. mfnwmﬂwmﬂmaﬂ’mﬁﬁ‘smﬁamﬁmm:ﬁ heterogeneity ~ 1841)5va1n3
(Genetic diversification to classify heterogeneity of population)
fhimefiazaanifeldtss@uenavsinuany (diversified) gasfugneTuiiie
wAszvinistztuilu heterogeneous Tlszmnsaasiugingliauwinlilnssa¥suaslezaing

{14 heterogeneity ivaneiuLiLae
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2.1 Ménmwuzues phenotype Msivldsmauie AuawlRenuds (husk) Tud3des
i ,@ﬂwmﬁmm’:ﬁs’éuiuum‘ﬁ:uﬁmmifrm?ﬂm'?‘a'luurﬁi@:ﬁmw@unm?ﬂ sazusnIiaieanann
slneldanHnIzN1 phenotype Aa Rusailden (husk) Tnaueneanti 3 & Ae Annq Aunafy
W uazAuag

22 AMNENIUATAMNNANNIONNEAT19677 (Length and Width of Decorticated

Grain)

AN (length), MINNT (width) TR9IERT AT uN=Tae 145 (Decorticated
grain) We/ld venire mmz’uﬁﬂmmmﬁmfiquf;‘:wjNmmmqﬁﬂmmﬂfﬁm( Length to Width
ratio ; L/W) Lﬁﬂuﬁummmgm Lﬁmmnﬁuﬁqmmﬂm:mw indica type UAZ japonica type
Tt liunAsgua09 Nagato and Koto (1963 cited by Matsuo0,1977) (A1um1974 classification
of type of rice grains 419619) uarANsEFILAS "mﬁ‘@wawé’hﬂﬁugm (migration) ynlififia
mixed population 989 geographical races UeN)HBIAILLY tropical zone fg indica type
Ua3Bengal series) waTuLLIATNAUIBY temperate zone AB japonica type 1949 (Yangtze

river series) (Watabe, 1977; cited by Matsuo,1977)

Classification of type of rice grain ﬂ"ﬁ!ﬂ‘gdmn Nagato and Koto (1963); cited by Matsuo

(1977)
r Type L/w Cultivar LW
Aman, Tjereh, US long grain >2.5
indica >2.0
Aus, Boro, Part of Bulu, US medium grain 1.9-2.5
Part of Bulu, US short grain, China(Keng), Japanese
| PRy =72
y P 5 hard-textured cultivars
Japonica
2.0 | Japanese soft-textured cultivars 1.4-1.7
Rice for brewing 1.6-1.8
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2.3 sulsvreananinagns (Shape of Decorticated Grain)
snsuNfadags Phufhufisensuiuinansnom difudnenis feusnanuumn
Fn93599N4 cultivars 98NANTTU (Matsuo,1997) madnsuzslivesndnaeniiu 3 THARD
Long-grain ,Medium-grain WAZ Short-grain Ine/lE Length/width ratio (L/W ratio) Lﬁumma‘g’m
LenTiALELAY (ANNRNT1 Definitions of short-, medium- and long-grain rice cultivars in the

United Stated 413874)

Definitions of short-, medium- and long-grain rice cultivars in the United Stated

(Adapted from Adair 1973)

Cultivars group Length of brown rice(mm) L/W

Long-grain 6.61< 3.0
Medium-grain 5.51-6.60 2.1-3.0
Short-grain 5.50> 2.1> 7 |

24 Yhuudednondesllfiniatinues Starch T endosperm lmeldifFunniuas
amylose (AOAC,1993) i uuaanuthuutlintiadawmian (glutinous rice) wizeutlaniin
419147 (non- glutinous rice) 154 intermediate e wngiatl

Amylose 1-8.9% An utlednaiwmilen (Glutinous)
Amylose 9-12.0% Af intermediate

Amylose 1nN97 12% A9 uiledoldn (Non-glutinous)
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1. a91lsEnaLUBIHANAR (Grain yield performance)

mﬂmﬁLm"}:ﬁmﬁﬂs‘:nﬂmmm@mﬁmjﬂa%ﬂqléﬁuﬁ:ﬁmﬁm‘imﬂmﬁﬂQﬂ’luﬁuﬁﬁm
uglaluiRauou 5 Wug wudnAnEnEAiiIuIL 4 dnens e Panicle per Hil
(PANO), Spikelet per Panicle (SSP), Weight of a 1,000 seed (Wg) uaz Fraction of Filled
Spikelet  (FSP) wudndanuas Panical per Hill egfluszdiutunans (90) A1 Spikelet per
Panical LAz Weight of 1,000 seed a¢jluszfigeAs 71.6 WAz 31.6 MNAAL @2uAN Fraction
of Filled Spikelet ﬁqagj’lm:ﬁuﬁw (57.42%) Wugdnannddnwnizmanlug (Wg>30g.) &N
FuifurzasAisdodn (Wg=22.17 g.) Wi Spikelet per Panical g1 (SPP>90: Wiz
uasvguTz) azifhaiiuf7iEl Panical per Hill i §ousiufid Panical per Hill §3 (PANO>
100: Wufuazazriuiuguazus) azi Fraction of Filled Spikelet @4 (FSP>0.6) fatiufidnazil
Spikelet per Panical 51 &1uFLAN Unfilled spikelet (UFS) agflusydigaifiu 30% uazINNTigA
Aowugniin: 56.91% uilnsiaduudaszagi 42.57% dounan1sdiAsziiudadunadn
weifusinfarulneadztent 5 fudeglufinndigunn  (42.58%) loeniugnninei
wlefiFudluAnfLIgIEA(56.19%) (Table 1)

Table 1. Component of yield and percent unfilled spikelets of the five upland rice

primitive cultivars sampled from the farmers’ cultivated fields prior to harvesting.

cultivar PANO SPP Wg (g.) FSP (UFS(%)
n1inz (Gako) 96 49 31505 | 0.438 |56.190
nzas (Chae Sa) 112 55 22173 0.679 | 32.052
{216 (Ja De) - B 99 32.507 0.534 | 46.587 | t
wiizus (Chae Na) 48 98 32.440 0.549 1 45.093
Wiizds (Chae Ma) 112 57 39.427 0.670 | 32.965
average 90 72 31.610 0.574 | 42577

Note; UFS: unfilled spikelets

:Fraction of filled spikelet is the number of grain to the total number of spikelets
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HAKARANNNSANUINYRIARt LA LRINKURLNEATNS

nanARTA e naunueserszneLnanaRT e dnazidiukg.na Laziite
e Beuifsuiumisede e bemaledwaiavambednifi kg.rai’
mﬂma‘ﬂa‘uﬁummﬁm%@mnm FSP 43amu Table 1 uaztiananiiiazithildane FSP fian
?:ﬁuﬁuwwm'lmm@m’ﬁmumﬁmﬁum‘lmmﬁlﬁﬁh FSP lmifunssiAniaviniusn FSp
109 $10170m8nu=A 105 7 0.85 Iduaugslu Table 2 Semudn 195 5 g dnenAnlas
\nAe 175.14 kg.rai '(1.164 kg.ha™") Ineniug AzisuazuszaslfuanAngsun (>200.0 kgra™)
FdIanNanNIZiUYes FSP uga neg (eniduuszes) Wiusn@miu 200.0 kg.rai uazlng
AL FSP=0.85 udnazliuanfngaiiu 250.0 kg.rai’ laeWugazis frensniiinszdng

s WHanERgaga LTIl 350.14 kg.rai”

Table 2. Yield calculated from Yoshida's equation with actual FSP in comparison with

Expected yield calculated with the upgraded FSP (0.85) of the cultivated field

samples.
Calculated Yield Expected Yield
cultivar (actual FSP) (upgraded FSP=0.85)
Ton.ha" kg.rai’ Tonha' kg.rai’
ninz (Gako) 0.649 103.85 1.26 201.55
wiznz (Chae Sa) 0.928 147.83 1.16 185.75
Q=151 (Ja De) 1.375 220.02 2.18 350.14
wizuz (Chae Na) 0.838 134.05 1.29 20058
wizdz (Chae Ma) 1.687 269.96 243 342.31
average - 1.164 17514 1.72 257.45

ST AT o R i A . e —
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NRNANASIURINEASNS
o el @ ar <, 1 -—4 9 o =4
nanART I ATeunERIAT  (RINNFALNIEI) wudnlmsnaasldualussdulunaing

145 kg.rai’ wiiariinaimdlskananms 200 kgorai® ussNuNARAR: M UAZAT
@enildifies 50 kg.rai 2 anant B kinediestunisslnasetlmeluasauafaniaaa
Hpannsatlf 250 kg.rai (Table 3)
- T o ] -3 dl =3 b d‘ © (3 ar =l i o & s &

amPAs et nda TSRS et e lUvug SmsunaauEe
ag/luazALfge (28.08%) %qLﬂwm?ﬂi‘iﬂ@wu']imﬁﬁmLuﬁmﬁuaﬂﬂ‘léﬁﬁmmmﬁwiﬁﬁmmmﬁmﬁu
anasanan nnezuliudaslgniies 14.50% FoReinIUeINEAINIATALATIAIERT A2
ﬁﬁﬂﬁuuwnm"m'ia'um%"q%"w,wmmmwmmﬁmmuﬁrﬂ?}mm 56.19% UANNULIRIVRD
al a e Yy G o & o = \ = 3.8
s 20.00% lugnmifulfifhuuiedind  ArauAfaRIgnIm, ANDIMLEY unsauaZan
A1N30aALBNANARAL AR (< 20%) ATALIATIATUATUAL, anuneri, AuetN,

= 4:\1’ [} = = ar =l & = < o & 1
Andantl, Az, AnUAN I, ADIEIEN LAZAMIENTID e Bunniudnay luuaniuggaagun
(>28%) TmﬂL@W'}:@muﬁu:ﬁu’sz‘%mﬁmmﬁq 2 anndlndiAgeTuaguIn (46.59% WAz

30.67%) (Table 3)

S XTI



Table 3. Filled spikelets (FS), per cent unfilled spikelet

yield of the primitive u
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(%UFS) and farmers’ actual

pland cultivars, sampled from farmers ' houses. (after

harvesting) along with a yearly needed house hole rice consumption

5 Farmer Yield!  House hole
Farmer name cultivar FS % UFS & L
{kg.rai ) needed (kg.rai )
anuil Apae waziz Chae Na 239 20.333 g5 240
40197 Supavades |3auinz Jur Tor 242 19.333 150 240
anella Saljai wawlalud SandaiMai 235 21.667 150 40
anLeay Ayer paulaluad SandaiMai 215 28.333 150
awinies Among  |uawlalusl SandaiMai 253 15.667 200 480
38971 Rujira niing Ga Ko 240 20.000 75 216
18" Morka uawlalusl Sandaivial 211 29.667 175 240
aeinen Yapa uzwlalva Sandaivai 187 37.667 150 240
913 Abur uséea Share Kong 183 39.000 150
wiluz Masna Bost Ja De 208 30.667 50
819 Atu waunsn Hompama 226 24.667 200 240
un s Napaporn  {8xis Ja De 238 20.667 230 120
{3811 Suriya pagays Kor Yor Ma 190 36.657 50
81Na Agur waudlalyal SanJziMai 215 28.333
#lw Ampai g6 Ja De 196 34.667
ALLAS Akae umeus Chae Na 169 43.667 150 240
{381 Suriya waA Share Ku 221 26.333 50
average 216 28.078 145 249.6

(Total number tested spikelet = 300)

* Filled spikelets (FS) are spikelets having mature grains
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2 Genetic diversification to classify heterogeneity of population

51 Fwasidasniiie (Color of husk)

mﬂﬂumaﬁﬂmuﬂﬁﬂﬂLuﬁwﬁm.ﬂﬁaﬂﬁﬁ%mm‘lﬁﬁ 3 7 ldur Avnena, Binmnadawuazd
ds mdefiiu L@w‘luuﬁmﬂﬂnm 5 Wug VL;J,,Jmmmmeﬁmquumﬁmmmm Arnmnasag
(table 4) ulAsndndsiaes Mﬂﬂhwuﬁmulﬂuwmummmmwuﬁwmuﬂmmwm Al
é’ﬂmu:ﬂmﬁ 13 ulRentiuiu m\imﬂwuﬁumﬂﬂmmmumﬂmuﬂmma‘l@, ATLEIIAZ, A

LernuarAneNTeTh e 2 Ao ﬁmmmm”ﬁmmﬁma gouiuguanlatud ﬂ.fﬁﬁumﬂﬁm

ﬂmmvtua\mmaamﬂaaﬂauqmmme WAz AN LTUTY ARG WUERS ARFUATn e
ﬂtwmuwu@:m: NS uﬂwﬂuﬂmmmm_l@aﬂammmLm Zihmnaaing WHWUERE AALfuann
mmmﬂmaﬂwmwmmmmm Avimnanng Wuﬁﬂu"] Ra WWUTS NI S o LR ER L
@ﬂLme:ﬂmmm:Luum?ﬂumﬂmLﬂﬁ@mﬁmmmnuwuﬁLm@mﬂm'mu YDA AT

(table 6)

Table 4. Phenotypic heterogeneity, rating as color of husk of five primitive

upland rice cultivars sampled from cultivated field. (prior to

harvesting)
color of husk
cultivar number of color
Brown | purplish - brown purple

n1inz (Gako) 2 y v
wazgs (Chae Sa) 2 \’ \!
=14 (Ja De) 2 ~ \,
wozuz (Chae Na) 2 \f ¢ \{
wtizay (Chae 2 \f \f
Ma)
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Table 5. Phenotypic heterogeneity, rating as color of husk of primitive upland rice

cultivars sampled from farmers' house. (after harvesting)

number color of husk
Farmer name cultivar
of color | Brown | purplish - brown | purple

aul Apae ugzus Chae Na 1 \/

40197 Supavadee |3aufe Jur Tor 2 \/ \/

aeila Saijai ualalvg Sandaivai | 2 A/ <

ALe8z Ayer waulalua sandaiMai 2 '\/ -\/

awuas Among  |uaulalua SandaiMai 1 A

431 Rujira nlnz Ga Ko 2 ~ N

11871 Morka uaslalvel SendaiMai| 2 + A

aeimN Yapa uwaulalus SanJaiMai 3 ~ N Al
a9l Abur w1fe3 Share Kong 2 A A

uf;uz Maena f=m Ja De 2 \[ ‘\j

217 Atu wauwna1 Hompama 2 \f \f

1WNNs Napaporn  |4zie Ja De > \/ \’

g3¢11 Suriya ABEIaNz Kor Yor Ma 2 \} \/
a1t Agur uenllalva SandaiMai | 2 N N

g1l Ampai 416 Ja De 1 \f

awAT Akae uTEUz Chae Na 1 ~

{3811 Suriya waf Share Ku 1 \f




24

22  Width and length of decorticated grain as to diversify a ecogeographical race
gumAIUnANg (Length) LAZAINHENT (Width) 1eawdadnow/Rendnldudainnds
dauANENILRTANENS (LW ratio) uaziliadiaszifuinistusesignesavnagiiilied

aneWug (ecogeographical race)RuTL&A 1T U Figure 3 wWudn PLRATINEUAZANNTN

& = o

naEafinsaaensie 9 Wuf Tdndaudaus 1.0 Tuiugniing (Figure 3.4) uiis 3.2 g

4
o

wauwan (Figure 3.7) S AnuarAleniTiae Rz AaT T lgEN Ui aus
Japonica type 04 indica type LﬁaunnﬁuﬁfﬁLﬁmﬁuﬁwﬂuwmLLa:mﬂa@u:ﬁ"‘mLm.@x@m?ﬂuﬁa
1 indica type Vv (Figure 3.7 4a=3.8) dasiiuguae A lfnstuisuivust dhsdanils
japonica type (Figure 3.9)

Figure 3. Classification of ecotype (indica and japonica) and shape grain type
(short, medium and long) based on Length-Width ratio calculated on individual seed of the
observed upland cultivars

3.1 Wugunzue

T
I

length-width ratio
Long Grain

000 e s SRS PPP R S T

2800 ~ - |

Medium Grain 2600 - indica tvpe

2400 4 - e

2200 *

2000 —

308 ¢ oG o Japonica type

1800+

Short Grain

1400

1.2Co - Paen— & g e« B B NE SR B e AV RS LR

1000 - 7 P H i ¥ 7 i i F il 1
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llength-width ratio
iLong Grain 3200

| Medium Grain _

L o . indica type

 Short Grain

0123458678 8i10N1M121314B 1861718 1eE2
seed number

3.3 fuguaulalus

ilength-width ratio 1
|
Long Grain  3.200 B 1B S
| 3.000 =
Medium Graid 300 ~
: L 3
2600 +— S w
it Y
P .
YA G & hdh 4 3 hEL. ¢
i @ P indica type
.. g o * < i
200 - = s
2.200 5 & . ®
L 3 Py
2.000 e & e
i Short Grain
| 1.800 Py Japonica type
e
169@ i F¥:l &L ¥ 13 ¥ 53 & ¥ u
| 012345 A7 801G 1121341588 PLNRPRLLFT
seed number
|
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| -
‘iength-widm ratio
. Long Grain

| LRSS
}

Medium Grain

— P b b indica tvpe
'y &
2006 % . ¢ e
| 1.860 -4 < *
| 3 *
\ 1600 o g
‘ Japonica type
| Short Graip 1400 SR
1 1.200 -
|
1 1.006 ——c—2s -
|
J 0.80C AL D - cx
!
,; 01234567 89 101712131415161718192021
|
| seed number
{
ar o &
36 WH‘QLL‘HF\@&
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2800
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g e T dicatyee

: 4 |
———g—————— 8. Japonica type
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—
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length-wicth ratio

Long Grain
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"‘.‘G:: - o SR MALA . SUFESEPD, SIS e
A @
o e a Indics type

i + i *

I
2.000 - - o e *

L ® * ®
Short Grain -, 5 '

1800 7 = T e ® Japonica type
1600 + iy T

012345678 9101112131415161718182021
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3200

3000

2830

*

ki
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=00
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2200
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012345878 0NV1NMRPBUBLEBTBROA
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3.8 WugADEaNy

i&ength»widm ratio

Long Grain  ao05

3066 -

2.‘%'\-/\ N B S SRS e

2600
Medium Grain,

2400

! Short Grain I i i

3.9 fuguan
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0123456 78 31011121314151617 1810202
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] - ' = B ar i o =
WFANRRNTIUIANHANNLANFsesRiUaen lwiade 2.1 (Table 5) WUINANEILZRIAY
wRenwdnliflanuduiudle faclfiilusing@tania japonica race uay indica race 189
nvasndadiondeadeusnmuiug iinesdisluiafe 2.2 (Table 6) itudulasn
purplish brown 1asiugaaEine uaulslvd nilng uofas Azis (TEIATUIUNING) LATAREIANE
% =1 s - el = S ar L ¥ 2
W&m9 ecogeographical race LT indica type WRNIDILASNIUAAALALINUIDIWUTUTUE QLA

(1R9ATLAN W) uazUTA NdLILAR race LU japonica type (ius

Table 6. Color of husk in relation to an ecogeographical races of the primitive upland rice

cultivars sampled from farmers' house(after harvesting).

Farmers’ name cultivar color of husk race starch type
auil Apae wrzus Chae Na purplish-brown japonica Non-glutinous
qnﬂ?] Supavadee a1z Jur Tor purplish-brown indica Intermediate

brown japonica Non-glutinous
anela Saijai uawlalyal SandaiMai purplish-brown indica Intermediate
brown indica Non-glutinous
aeez Ayer ugulalval SandaiMai purplish-brown indica Intermediate
brown japonica Non-glutinous
a7UUaY Anong uawlalva SanJaiMai brown indica Intermediate
ﬁ?’\ Ruijira mine Ga ko purplish-brown indica Intermediate
brown japonica Non-glutinous
uan1 Marka waulaluval SanJaiMai purplish-brown indica Intermediate
brown indica Non-glutinous
feik Yapa uaulalugd SandaiMai purple indica Glutinous
purplish-brown indica Glutinous
brown indica Non-glutinous

T T
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Farmers’ name cultivar color of husk race starch type
a1l Abur w8 Share Kong brown indica Non-glutinous
purplish-brown indica Nen-glutinous
iy Means Jzie Ja De brawn japonica Non-glutinous
purpiish-brown indica Non-glutinous
819 Aty laesrmisin Hompama brown indica Non-glutinous
purplish-brown indica Nen-giutinous
" |unns Napaporn 36 Jz De brown japonica Non-giutinous
purplish-brown indica Intermediate

3811 Suriya pagayz Kor Yor Ma purplish-brown indica Glutinous

purple indica Glutinous

a1ne Agur wawlalud SandaiMai purplish-brown indica Glutinous
brown indica Non-glutinous
81 Ampai 8z18 Ja De purplish-brown japonica Non-glutinous
AAY Akae wizuz Chae Na purplish-brown japonica Non-giutinous
,fé‘alfa Suriya 41f Share Ku purplish-brown japonica Non-glutinous

L/W type: japonica =15-199
indica >20

2 3 g1l5192091318A919815 (Shape of Decorticated Grain)
Lﬁfﬁmm:ﬁmummﬂgwmmgﬂéwLuﬁmwudﬂﬁuﬁmﬂmﬁ:meqmiﬂui‘:wjmLuﬁm
WU Short grain type fil Medium grain type FumnsindlUfRe siufeunadAiding

"7 1us=1919 Medium grain type 1 Long grain type (Figure 3.7) dawiugpatans 1xdl
Uunazifusiin Medium grain type 284 indica (Figure 3.8) uazyiuguan fidiuigy

fuusiilueila Short grain type 184 japonica (Figure 3.9)
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2.4 Amylose content in grain as to diversify a type of starch
Tumsuandnndulagl#iFunns amylose Aazanlu endosperm wasinandesndusia
Svuniug wudn freiuguaulalud fedhwesnnetin, Anefe dnistuiuszudiedn

wmien (Glutinous) fudnaidn (Non-glutinous) daulusesivuesanensas, Auatlauas

o &
s

Ananeriiguaulalvsiiuiusznineding intermediate fiufnadh Wudewde A ming
3 1 d‘ [ [ 1 -3 Qld 9 s G 5 " o s'd‘
LazAzig (Iesnnumiur) axfiunisduiuszudiundafiutlednniduas intermediate WlgawW)

waniulfinasdu
o a o d = v = o , ay v
snwnuzAulaenidndaAenuazdnetuzaas ecogeographical races HUaAIAN
At e iusiinvesuly Weasuse’iflusa (indicator) TunsAmuiugiy fedadulu
o & 6 1 i ' = <4 = gé' ' o & -;.1 5 ' =
Wguanlamdaasnuaslauszaniueai Addendiimiasssazituuil Intermediate 4914

H = 2 (=T, ¥ 9 =t 5 5 !r:r ' ' = 5 =4 csgcr
wnaaziansaizuiiutiudinedy uazitiu indica e wikaulalwizegueiaer wlsanaw

patluutle Non-glutinous wazd race Lﬂujaponica \lusT (Table 7)

Table 7. Grain amylose content (%) and starch type of the primitive upland rice cultivars

sampled from farmers' house. (after harvesting)

Farmer name cultivar husk coldr race Amylose (%) starch type
a1l Apae sz Chae Na purplish-brown | japonica 17.21 Neon-glutinous
Qm%?l Supavadee sufnz Jur Tor purplish-brown indica 11.48 Intermeciate

brown japonica 14.28 Non-glutinous
aela Saijai uglalual SandaiMai |purplish-brown | indica 9.65 Intermediate
brown indica 12.869 Non-glutinous
a8z Ayer uanlalusl SanJaiMai purplish-brown | indica 11.92 Intermediate
brown japc;nica 20.55 Non-glutinous
ATUUa9 Anong ugulaluad SanJaiMai |orown indica G.28 Intermediate
ﬁi"] Rujira mine Ga ko purplish-brown indica 11.87 Intermediate
brown japonica 16.67 Non-glutinous




Farmer name cultivar husk color race Amylose (%) starch type
wan1 Morka ualaluad SandaiMai |purplish-brown indica 10.74 Intermediate
brown indica 16.51 Non-glutinous
BEHT Yapa wadlalvsl SandaiMai |purple indica 8.63 Glutinous
purplish-brown indica 7.9 Glutinous
brown indica 14.05 Non-glutinous
ail Abur uaFas Share Kong | brawn indica 13,93 Non-glutinous
purplish-brown Ingica 20.15 Non-glutinous
iz Meana azis Ja De brown japonica 13.50 Non-glutinous
purplish-brown indica 13.45 Non-glutinous
218 Atu $84NEN Hompama  [brown indica 13.40 Non-glutinous
purplish-brown indica 14.10 Naon-glutinous
N3 Napaporn  |4z18 Ja De brown japonica 12.82 Non-glutinous
purplish-brown indicz 10.92 Intermediate
,.:‘JB‘E]’\ Suriya AagiaNs Kor Yor Ma | purplish-brown indica 6.28 Glutinous
purple indica 6.59 Glutinous
a1ne Agur wgla b SanJdaiMai |purplish-brown indica 8.79 Glutinous
brown indica YB.EP Non-glutinous
GRIEY Ampal aze Ja De purplish-brown | iaponica 168.67 Non-glutinous
AUAE Akae wrziy Chae Na purp!ié?w—brown |aponica 13.61 Non-glutinous
.,fé"ﬂ’l Suriya WA Share Ku purplish-brown | japonica 1290 Non-glutinous

Amylose content

: 1.0-8.9% Glutinous type, 9.0-12.0% Intermediate type, > 12.0% Non-glutinous type
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39715 DINANITNARDS

1. peAlsznauueINaran (Grain yield performance)

o e = = 6 = % ‘ el
meﬂm?ﬁgﬁuﬁuﬁﬁﬂﬂﬂuLﬂuﬁﬂﬂﬂ ﬂ\iﬂ:}’mﬁﬁu’lﬁ‘ﬂluﬂ’]ﬁ‘wammﬁ\‘ﬂm‘ij’vﬂm’m;‘:@g%

gl

1-2 ton.ha” uazen1LANg AT 2.5 tonha  (400.0 kg.rai') Wn Nitrogen-input §¢ (Maclean

£

v
o o =

et al, 2002) wamMFRUANE wdaswuanua NI g inandnlnedssiduluszsainiu
AAT3 (1R 175.14 kgoral e 1.16 tonha’) wineRufiiiFrziunenangfuiinela
Thenawsiuguaze: Alfuandnlrmiulfgils 269.96 kgrai® fovnnensnsnuiu oy
el AR s Rsaue s Filed spikelets (1TRAAANUAY Unfilled spikelets) Tnenannzlii
WeuwnLGUasszh 105 o aniiarananlfgeiulUBnannnd 80.0 kg.rai” uazifle
‘muﬁ’ummﬁmﬁqﬁiﬁﬂmmﬂjmﬂ? (Tmmfafﬂjﬂ 145 kg.rai ) auflunanARnIaRaR 225.0 kg.rai "
walflgaiuAuFe snnifienisiinpednaneifiaslunseuniuesmsentntimuaulalu
(mﬂmﬁ?ﬁ”umigni@gfff 250 kg.rai” Tmma?v"a)

FrhRnanliiuiiudedtumndasmmsic 5 v ﬁ‘ﬁugmm@\? genetic
constitution 71 adaptability f}iﬂﬁmwgﬁﬁmﬁﬁm@\ﬁﬁuﬁwazﬂ@ﬂﬁmumiﬂmﬁmn Lazel
Badwidvainneuansouesillonafiasfinlpld  Tnedvlddn el dwudinls
Tsieigannuvissi u@ﬂmm&ﬁﬂwﬁummLuﬁmﬁﬂﬂﬂmmﬁﬂwmwmﬁuﬁfﬂﬂLﬁu awn 178

-3 1 or

shattering LamsA2ifhl Land race 1oL 1aTdndensfiantnzNaunsnyinnsdaiaenine
Usunlsefnenuznig agronomic characters tWenszsW ability 984 physiological processes
284 sink WAZ source &

A9FL e naUNANARTHN AW IANAOR T LIULNAAFRT (SPP) (49 111 99 ¥Fa 72 LIAA

sinsslnenans) AaglusselndiAsariuiufliuleananuza105 waz N1 6 A 110 WAz 97

WAA A 399 AINAISL) uaANEIANEINTn TUNT INANAR  (productivity) s 1000
AR (Wg) '?%gjq (31.61 g.ImmLaﬁa)%qgeﬂdw 1MIABNNZA 105 (24.9 g.) ¥iEe N6 (24.2 g.)
(Ml wazAT. 2543) uanvimaataunn s FalagsanudamnniilthlssiSunanan
pruaunItesedfszne mesandnudnias fuendnfigs  winanAnfdssiiulindueslu

s NUNAUERTINARAIUNARR (FSP) 7R (0.574 Tasilade (ReuAY 0.8589 184119
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AONL=R1051%8 0.9175 289 nue) HhurlkduanimaenananilsziiuaInauniinaante

= = d‘ g
NﬂNﬂMQ’j\ﬂ‘iﬂiﬁ)ﬁ@\?LﬂEﬁ?ﬂi

7
= & or 0]

wieginalswandidegluanusisanisuaunsmmaag - wnzluaauAnees

l n: = = = :_H, = s ¥ @ = o dﬂz’ =
NEAINFATUMANT  MaRNRaNRIMEDINIsae e uLgnuTe ltvanafisnistemug
Uiy Tnenfadndneausiufinlaifeguds  uwismghdnlineiuluaseuniand
Aeaniiuiitgnlinnnwa anudeihifis mmzanuanimeseudaidndl esflsrnauyes
naHARdN 7 HagnelfinistiyoisesiugnssuiiGenduii genotype determination A9 SPP

'
° o &a

War  Wg  thfuned  uifiinemansmannfdmefndia s Attt iFainudueenis

q

5

A1A31z97 (agronomic analysis) AgAn FSP Mifednuasansuied (filed spikelets) Aiintld iy
v oa A =2 o a & o = e’
s99Ans ll i e uiliR ad usnwauilaiin W ineesnsugrmniun s lugndiuezens
suyind Wi Iife shifing cultivation uaziflallaansovin shifing cultivation TiGnuaNwe
o Sfhusionlgrluiufiin nessawwssrnugassymitesiiudiniduladadiniiugn
i Winafen FSP A liddansdlilan dumaliinandnsissaulineiaariunisiing

Uszatlnmelunsaunia
: o = c vy FLoeety W g &, e
A FSP svunedy iunnaeawiamten viseaniauiiae Usuiniueinanauil
d‘ o 1 [~ 5 =3 ‘d} - ar
1 trninuainsegaudaiiusnulaslgniafeiiu 42.577% uasLnaiiglnaianiz
minz (Ga ko) guiiins 50% Amsnefivinasmieaes spikelet lusasliarunmoimuniihundn
auandlFtaiudgunnilofeuiuiug  1onenuzA105 egdl 14.11%0Bandnmet
85.80%)  mueulafifuiinfndudinsgeeguddnasinunsinanuareauduiuifeaud
saaziuldanAnimmziidaindednaifiuantinueeanEmng (28.50%) awnladeus
1 e < =i o <
mrliimunanunan Jiladugmsautlsznisas
sznisvinils Reodesiuladunaludu  genotype  ability  289WuglunIg
translocation 184 assimilation 7fiuliluszaz vegetative stage dngan ludag seed
= & o W = o & o : -
development Talpeialuudqsinannsdnilszunu 15-20% taqaiiiili genetic control Aatilnng
Ui lpiadaiiauthusiasendeauounnliud e lanaiamaiugnasugeaiug (genetic

constitution improvement) A8 ARULIAUANT hybridization Tesaslfingn ANATNIT LAz
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nsusngues desirable gene fanaalu gene pool aeslsfimnamniladei utlademdnudn
UFunnumanaun ldaasgandi 20% Fofdamasiansananudrdtysesiiady sellfe

szmsiaas Tasumeouen  sulduinisusmnugauanysnfinduaulifian
amnmafiessunsimTends  anmarudlinssuedudasin i Al uaz Mo
toxicity naneiiilis common constraint denalfiinaaulisunaduainmemnsiu gaveifin
AR STULTRULUNN I AT e suding I& (Maclean et al., 2002) Feudnfuges sy
dplbwsegulnainnzafinveouasdamslads  (Iasseulegluununuedlasinis
Tuny)

wardszmsiiany anausnsniuea Iz I Laeneusassasluniking
(Heterogeneous of flowering data)

'
e ar ar =X & a

tladeneaiuanugauanysnisnsmuiviladandnduniionass  uazluaniniiioemd

o

gaaruuanlaluuig sl dvnnisdausithimundunadn  ulfazihurladauilumdatiugoulsi

g

[l
=l

wHlald FifussiRuainAtes PANO uaz SPP iAoy luszAugs ?ﬁ;amﬂawmmmﬂqmu
auysniluszes vegetative stage Udaazlnalasmsasia PANO uazwnifluszes reproductive
stage ufafasdnalaumassio SPP Faidleva PANO uaz SPP lignnssmunssileussnaguis
usneiRdeifadlgtiadudnn uivindndelEufnfindudtinasiidn FSP wianandantt
uﬁqﬁﬁ@m@ﬁlﬁmmuﬁmﬁmjﬁ@mﬁﬁ@@“’iﬁﬂmu@ﬂf’:ﬁuﬁﬁﬁ'ﬁﬂﬁ’mLL&’@ (genetic ability TuiFs

e

translocation 98¢ assimilation AinaanndeFutuiladanieludntn) wanind spikelet 1

e
= =4

o P . e W o B = 3 , b v o
AN L 6 pollinate nannAa i pollen grain W& pollination yatiilataly self
pollination uazNEHANWUTAz RATURaUaanTWUazas 1E pollen grain T anther 189AeNTU
wsd s BnviednaRlduanssingnisnizes self incompatibility SshanniuanaLITia
= " A o= "B dr i 1 q;n =1 R 9 i
qINM5Id self pollination uAAIIAUEIARUIEE  Hadusipalilunisa¥e pollen grain
(Boron, Zn) TaxyAguiliivunlfudaluipsmisngifedniiuiefigaialy
wisngnisaiiussuaraunmiviuetetniaulununmassuiiifadansiunis
Lnupangeansiazsaluurazne luwiauriu (Heterogeneous of flowering date) nana@a Tuanis
7 spikelet 189 tiller dadluniWmmniaezar wanfy (filed grain) [uWfeufies=ez grain

maturity U&915 Tuusiaznedall immature tiller Feffaasaa panicle 71 spikelet dangiluszey

e TS v ——
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5 _ S d g 4 o
manuULansae (Figure 4) TRAZIMUINNAANLNY Tt Niuan lusaau | NIANNAZINLINED

g nnifudeoude  spikelet  Amduagimaiiaziiamasniruimdaliiazasnaneii

winaLlungn

Figure 4. Differ in Flowering time due to the heterogeneity of population.

L wETR e immature tiler Hia anmsuhisbusdenlgninanzlunnam:
Ugniaunsmnsmann Swasveanminedlmgiuans | wdaseuqu (6-8 WRRFaNgH) M
mimwmantiufiazagluanw heterogeneous population 183anmILT flowering date vl

szer@AVNTRINsIRItFLR grain maturity FiAIiLN tiller AugniAuLiiu late flowering

.

e B B, et O i, WO
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type uazasfiiuin? immaturentlunnizil spikelets Tu panicle 81 full mature 1i3e 1NeL full

mature U&7 AaNANTTNLINIzIeWAS grain vield Gail final product luiign

2 ATINRAINUANEVNINUENSSHLABNNSALATIZE  heterogeneity wBatlszEns (Genetic
diversification to classify heterogeneity of population)
2.1 Faauilaaniuas (Color of husk)

MIATIRNLANMNUANAT R L0 LURRN AR (husk) FausiAtinma Fimna
ﬂuﬁqqmnﬁ{fmt}wﬁLﬁu'lum_lmﬂQﬂ (Table 4) e FusRNNANG ArAnaLiutae wasdsos an
FhaenaiifuaInTuinemsns (Table 5) tiauuananTsuges gene pool Afendeaiunisais
pigment #1194 (anthocyanin) 5an1sa519 pigment Aunstgitadfudneniz g9 primitive type
Afansidnduiusily relative 199 wild species 8y atslafimn@iandinsdineg ludou
294 husk Wiy Tlsingdn@ues pericarp Lﬂmﬁmqﬁ’eﬁﬂwgﬂﬁ'ﬁm’lmmuma? selection

779%849 domestication 134l

=l a ' =
2.2 AINNINUATAIINENIIDILTATIIFISIANANITUATIZAANNUANANIH
ﬁLQﬁﬁLnﬁﬂﬂﬂdﬂﬂaﬁuﬁj (Length and Width  of decorticated grain as to diversify a
ecogeographical race)

o
ANHANT AT ETAAEaLazAn T esNdanLdt  dmsthiiufinau

i . . o . e “-“I =l 2 =i 1 :il = .-3{
5211919 japonica type U indica type meginsmansdidaauiadsdlasenisuiifinaues
mﬁmﬁwfhqmﬁ’luﬂszmﬂﬁmmumﬂszmwﬁq VaTlWen DUFLANYBITI987117 (Akha) fel

¥ X
TufiiumainiuionsnatglssmaduneuliAsuunaguududuuma iz es

Maekong series (Matsuo,l&???) ugzd geographical habitat il subtropical a0 .

agroecological zone 5 (Maclean et al., 2002) vil¥i#l adaptable genotype 1{u japonica-iike
type Tiim Large grain type (Matsuo,1977) ﬁﬂé’ﬂﬂﬁuéﬂﬂjmmﬂﬁﬁﬂ@j ecotype usiugs
Uszinend 819 LLﬂﬂViﬁ%x‘]ﬁ geographical habitat i tropical 96 agroecological zone 2
(Maclean et al., 2002) nailaeuassas temperature ¥ 1ifim response (Thermosensitive)
Fafht intraspecific variation ¥l adaptable genotype Msiiflulaniaiin ecotype 184

i 5 g £ @ . Py = . Xy
indica LAY japanica type Bl adaptation {nganilanunases growing season Aulel

e

e S i At 4
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(Matsuo,1977) aei sl lismansauenafia aananniulifeaenn wia wnldd
adaptable genotype 183 ecotype Tusiusindutudnmy indica-like type wundeg lunastiv
ErufhuanaInnIsnIzanadated Brahma-Gangeic series Wngunuifieniunueaieiiels
(Watabe,1977; cited by Matsuo,1977)
= < A o & = = S
veaandsemauiiede  inemInsdriinA lunsasnuL I iuAR It A URAYN AN
[ Ao qwo @ Y o o A X 2 an
mmqmwa*@mmmm‘iumLﬂummmwmmsﬂu Fnfunnsfitl japonica type tlupgRailld
unintentional selection Wi \Tu intentional selection domestication
Franiliasinliifie variation 484 flowering time 2ulu poputation 19 late flowering
auiflutauesaanaifli non-photosensitive wsiili thermosensitive 184 japonica type WA<
Auifli high-photosensitive 294 indica type (Kuriyama,1965; cited by Matsuo,1977)
1sngnsniifa tillers AiimNaIN indica type azi3uding reproductive phase WAL anLiL
Fufu (short-day length) FramteneuLutessna e Guiadui 20-25 fusneu Tuane
7 tillers 994 japonica type QZENANANINAAY vegetative phase @glj@uﬁmmwgﬁmmmﬁu
204 temperature response A rawianeuLaessmAlnaGudiadun 15-20 AAIANRIRT
R egn LN A Wifiaacunssunsziiewiy  szazeanmaan(flowenng
= ' o | ° G o= @ = = ' ) [ = o P
day) VlLL[ilﬂﬁ”lNﬂu"QuLﬂuﬁ’]Ll)!lﬁmﬂ‘lﬁtﬂmLN@@@ULNﬂﬂW?@ﬂLL?’] (maturity) BwFamifeNil 198y

Funmlfsaglu Figure 4 AINA

2.3 gﬂ%’]w@uu%mﬂﬁ’ﬂmﬁ (Shape of Decorticated Grain)
maufumeamdanugneiuenilunaeiugiidumsuges  shot  grain

~— ?1 73
(round type) 11 medium grain (large type) D1997411 unintentional selection R ILAAIN VI

W £
== ar

ININCNNINALUIES medium grain type Rutiunnsimiuiaues round grain type Bariv
japonica type Suanmnastaeunasses agroecographical environment T4 medium type i
a classify {u1fia intermediate 994 japonica WAz indica (Matsuo,1977) inAsnIae iaRen

Yafammudenutasiy population dhatlgnaesmy  ugmiuiLiuiSziduese 7 Ll

sz 13

matluaasiinutls (Table 7) Tandsi LW ratio uanannaiiy (Table 6 Uaz Figure 3.6) AU

wrAdSeReaAumsRenuasinagniugiulne bifnazyin gy homogeneous

b P A
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population Lﬂum@mwmmﬂmm@fi percent unfilled spikelet §3 30.667% (Table 3) WAZLDA
B & AnARLe 50 kg.rai (meigaind) (Table 3) Wiadlee 220,02 kg.rai' (InanN1TAMIN)
(Table 2) aidiazligaiia 350 kgrai’ WnipagNInAR percent unfilled spikelet Tuutlad

agae biudaiiay 15% (Table 2) 2 idunaduiuanudesnisunisisinauasnsauniaine

fFanasfins 250 kg.rai

Figure 5 Mrs. Meena'’s field

2.4 Amylose content in grain as to diversify a starch type
Shifiin&unman atinaeadnn japonica type fill indica type Anzldandadoy
gaeAnNenasaAEnATanndndnnans (Table T)ﬁumwttamﬁ }apomca type aziluthylu
endosperm Frutiedina e dnuriiafuanafly  indica type Haziiufladhateinng
= o @ = o 9 9 =] = 2 ar gl ar
aien, dadite dhaduasdrowiies (intermediate) wquLLﬂmmeﬂuﬂuﬂulmnﬁwm@@

japonica type U indica type WedlAszsidsuone Amylose udnduALa IS uansnai Lol

1 g [ o o‘é 9;-_‘4' ': = o ar
wum%mﬂmmmmm AR wuﬁm’Lm@TmﬂLﬂwmﬂmuumwmmLwiu@ﬂwm:ﬂm

1Buns Amylose Tped 139391971111 Glutinous ¥38 Non-glutinous enFneLinLTY g
wawlalmduasnnignela, AuaEEE, ﬂmu@muﬂmmmwum Lamaannsiiludnadvse

intermediate L&A Swnsgadnamiaeidey iugiadandnasnnietnHuazAnen

A = A -~ w = P = ;
Aadhisantui muumnwmamwnﬂu”lﬂwmﬂﬁm:mmLﬂﬂfamm:ﬁmmum@\immmu,ﬂ:
panaanunsnagl1dd srnzlsrdniugiuistmeniuguanlalmdnoadunila indica

ype TndanlAendrhmauszduftufusiiadhod fvsuiugan Anansnnluusaaes

e =~ = s a3

A i g
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o -

s ' 5 =l e o e g ' é’d = @
Nl RIUNIINTUALRL ecogeographical races NVLWNﬂ"ﬂﬁ&ﬁﬂJWUﬁﬂﬁ‘ﬂU\‘“ﬂﬂ@‘Di&ﬁ“ﬁﬂ\‘lLL‘fj\? \uan

o £

A linsmenslidiadudlaluagnwnd ion UBIWUED
ALVR) W imlandla ALY heterogeneous population IRIWKTITITUBY

. o - ¥ anx - 5 ol G
248 LW?’T:LULQJ@?ﬁﬂqﬁ Léﬁv@ﬂc"QWWﬂQﬂ/j\?ﬂﬁJNuﬁ’uﬂﬂﬂuﬂzﬂﬂ@ iuﬁ?qygﬁﬂﬂﬂ@?’TTﬁ]qﬁqE@NW@

v
& =

lauazi@adnfudtigud FoTumnndavinruaunisingneiifLdgvbue siignesuimileu

] o o P = o A =
(homogeneous population of true fo type) nlustiiinfesdanuazitanssaalngA1ilang
Qmmw'imml,@zﬂ'qu[%’ulﬁuﬁL‘f!um'1mﬁﬂwm‘nﬁf;@ﬁﬂ'xﬁ?ﬁ;ﬂﬁﬁunﬂm5@uﬁqm?ﬁ@wmﬂ
fanfifoyryiastiu (local wisdom) uaztlsziniiinssuzessuwy (ethnic  tradition and
culture) Whudn&Atusag

S O =

atnalsfmuihiiimeladisd nsienzirfafllfEiiponuiinaialusrauys

) Ay = Gl a o ) 0w o =P
gdlud - furheulane “prsinlugnsanARe st lfg R snaa e niugdne lsruiies
T AN &N N sazanues sink  (spikelets) il 1fasinanaiseiuaany
mm‘m@uﬁ@am?ﬂug?ﬂhmﬁmm" (A high vield can be expected in these upland cultivars

when precipitation is adequate)
a7uua

1. fugtolsilgnlumjtuuanlalul Aruauiazasdy equdidwate e
ey TFevugumnsineii uasaiino avainuatLesiugns s dinaeg

2. e sflnsaaiimennnumanfiuginsimusuandnemizn il
il Landrace cultivar Usfdngaaslidneuzaed primitive type 11 UUIAUE
WAA wazn9iill determinate plant type wAlmsANIINLAEIAIANN TN

. ﬂém{'lu Landrace custodians

3. uanarnidlneeAe Wity 17514 nnsiels [fﬁﬂd'}mm-sg'mmmmm@m%’ﬂq"l,ﬁ"

yeatszinalng
. %

4. Frdndaudansn (0.574 Tasiade) visBunnandndugs (42.57% lneians)

S Tlad e ANYaINANRRA
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Population heterogeneity gedntususlaLeetnagu flowering date UAZ
geographical races iHutladeaanaAANAARLIG

Anuznisiu (heterogeneity) maqﬂ?m'zmﬁwuﬁﬂg 3 BHAAS

ﬁﬁﬁ“ﬁ 1 heterogeneous in husk celor (brown + purplish brown + perplex)
‘Eﬁmﬁ 2 heterogeneaus in ecographical races (indica + japonica)

‘nﬁm*?; 3 heterogeneous in endosperm starch type (glutinous + intermediate
+ non-glutinous)

Heterogeneity ﬁﬁm’lmﬁmuﬁaﬁ@%&ﬂﬁmﬁmﬁﬂm.@m-&m?Lﬁmmmumﬂﬁmﬁu
194 flowering date
maﬂ%’uﬂymm?ﬂmmmmﬁﬂﬁmﬂmTﬂ%’uﬂ'gdﬁﬁmumﬁmﬁﬁiﬂm@ (UFaA
Fraction of filled spikelet) %\‘I‘mﬂm;tm‘ﬂﬂﬁlulmﬁmm’@ﬁmmq KDML 105
C.85) ARZATLNIN Fsananldifu 257 nn de 13

-

nstlfnlss FSP Fagnunanin i laeiinnsidnsosinieTae g

ievin % population SAvuiths homogenous 194 genotype 17N o

homogenous 1849 genotype W98 true to tvpe HGTRIRE G pure line

selection %Qﬁ’ﬂﬂmﬁzﬁmm’fﬂgﬂﬁq plant phenotypic adaptation A seed
o

quality  Sefesdiuaguunng s msiainsuazityonueunemsnsly

i 4
WU

e — AT



LANE1SA9DY

AOAC.1993. Methods of Analysis. Published by the Association of Official Analytical
Chemists. Banjamin Franklin Station Washington, America. 1018 p.

Casanova, D., J. Goudriaan, M.M. Catala Forner and J.C.M. Withagen. 2002. Rice yield
prediction from yield components and limiting factors. European Journal of
Agronomy 17, 41-61.

Karladee, D., P. Pongpiachan and S. Jumjod. 2000. Genetic, Breeding and Agriculture
Nutritional Immunity of Purple Rice ( Orysa sativa L.). Final report. Institute for
Science and Technology Research and Development Chiang Mai University.

Maclean, D.C., D.C. Dawe, B. Hardy and G.P. Hettel. 2002. Rice Almance: Source Book for
the Most Impartant Economic Activity on Earth. IRRI. 3" Edition. pPP.253

Matsuo,T., Y. Futsuhara, F. Kikuchi and H. Yamaguchi. 1997. Science of the Rice Plant.
vol.3 Genetics. Food and Agriculture Policy Research Center. Tokyo. pp.1007

Wofte M. S. 2000.Crop strength through diversity. Nature 406, 681-682

Yoshida, S. 1981. Fundamentais of Rice Crop Science. Int. Rice Res. Inst, Los Banos

Zhu Youyong , Hairu Chen, Jinghua Fan, Yunyue Wang, Yan Li, Jianbing Chen, Jinxiang
Fan, Shisheng Yang, Lingping Hus, Hei Leung, Tom W. Mew, Payl S. Teng,
ZongHua Wang and Christopher C. Mundt. 2000. Genetic diversity and disea‘se

control in rice. Nature 406, 718-722.

2

i Li ]

T A F S ESie S 4 4



wUUAALANTAYAURIT1ILS

7
'\1",‘
c Rathbi il WO L A e (7) 18 wde
m - g
e o = i - ° Ay 2
fag thuaaf) AL Wy....... D du, A GO0

a3 > o wpe )
duna AN Fwin ] 50998 salswid 222 £.0. ns. €72 78350

Ugninalsvsal &
{ v "m-F\«’ <)
1gn T . DRI NN N
Taitlgn

wuilunawazian

®/h1—5 13 06—1013' Omnnfiﬂoié

nARR LS. /,(‘( ...... fa

a o o A = = .
Nﬁﬂﬂﬂ‘ﬂlﬂuﬂ ?QLTﬂuLWﬁQWﬂM?'ﬂlN

@J (e

(O hidieme  ufadesnienandnrinlhiAanitmeneasannFa. ... 4
'Lum?ﬂqn‘ij’ﬁﬂémuﬁmnq‘r’hﬁﬂﬁmauﬁmwhii..ﬂg.t.‘....‘. AREN

m’mﬁmtﬁuaﬁmﬁg‘[mqmﬂ
'

vinfesiiasndnsatasansvial
@ 99N
O isam
viuAndnlAN m?fir}i”]uﬁllél{};l:ﬁ”mﬁﬂ‘:‘:‘fﬂﬁﬁﬁiﬂﬁﬂuﬂﬂﬁd‘l‘e‘
Ny ¢ A

i

= Smm e S

=g



UUUFALAINTAYALBITN9 S

Y " Lo
fo A Yovey) JTo ma (7)1 wile A
fieg thuaadt ... &7 W W e 1914 FILA............. kil
° % b ‘,‘l".-':-«' st ar 3,:‘ o & .’;;"_"
gne ANTENDY  dewdn 2 viallowdld D T I .
gndnnlsvzalyl s
, B L | (Y BT
Vv uan TaWus......... LR IR e N ST S
Tadtlgn
wunlunsiwazlgn
O 15t Os-10% GBQ%mﬁ1oH
HARALS... 2 fa o
- lﬂl ar 4 = < .
nanAan I FluniaFauieananiali
=
O diwme
@/ TlReane  udsieInsHanRRYN SRR AR ENNaRBATOUATY . oo 04

Tunadgndnlivinusaansilénauinmnls. ... 5 U W 0

ANAAIUNnUTATaNs

'
] v =

vurasiazidrdanlasaninizaly
bR
O isan
viudeinTazsnsiidnlindlsdsnievinuedaals

Cybou%@n;)

’



wuLdauaNdayarasinals

L
\:{v
¥

Ugninaldviels )
d; AL T | ‘}/" g
dan By I e N T N
Tairan

it lunswnzlgn

@ 1856 13 06—10'1:5 Omnm‘ﬂoh' I8 JU

- ¢i' o A - = 1
nanARn Il Geuiiesnavdalsl

=i
O (AENE

O Lideme  wirdesmsuandnwinlifsnfamerianseunia. . Y
1{ 3
gt 1.
k74 [ 178 1 4 - 1 ’I ar
Tunstlgndnalsvinusiens i lsnac@nwinta. . 104 #1000 i

ANAAIRTUTATINNTY

yiufasiazdnsanlasaniaidelu
@ PR
O Taisau
viAndnlasentstidnan lumtinuthlsslemiterinuesinls




WULRRUANDAYRURIT19 LS

o 20eon LA met (1
ROt TR oo WY..oo 'O 1-Q--3- AUA..... e
BN 5 L Fawmdm.. £ B WY salulawdlel Tns
Ugndalsvzala

“ 1gn Gt L1557 A i W\ (), 1 > SO, !

Tsign
ﬁuﬁ‘lum&*m’l:ﬂ@n
O wnndn 10

O 155 Oe-10%

L e .
HRRTALE ..o T, i

- e o o P - i
nanannlfluasGauiaanavse b

O Hgane

@ Lifgana  udaseansuananyinlsdwafiameasansaunia

TumsdgndnnlsvinusiesmsTilduae@amale. ..o 0

ANNAAILREanuTATINNT

vinusiaanazdnsanlaseansvizela

@ $94
O s

] - ' P 1/ [ = Lo} i l
uAndnlasansiidun luvaitiniilsslemidevinuedwls

LI

W 5y



LuLdaUaINTayatasliials

/
Bo. BN ) wA (e () vl
fag Tuaed ... TP L - S BALIR. ... 222
BWND.. 2/ G520 FMI0..0 e, saluswdied. {7 N, G
Ugndnalivrely
o~ &
< an Gaus.. L e N e N
Tdign
#uiilunamnzign N
@ 12515 Oeotol O w0l N/
LR, 2T fe 0 v n , 7,
o/
a & o -l sy
nanaRA i luaiGowiamevizala
O IWeewa
! v v a ' =< = ' a A~ o
(Y lidgawe  udassansuanAnwinlsiwsiteawesiansounia. 2 i

TumsgndralsvinudiaansIiiduan@ninle

ANAATTN U TATIN

i = h 7o)

vinusiaeRazidnsaulaseansvisaly

]

I
O Tadgqu

vinuAnd Tasesnnsfidnan lumgjtidilssTumisiavinuatinals

b
' £ Ao _/er
avda AN na Itk

4

4{ o

1¢ &y



wuugauaNTayauasi1als

Ba.. : ~n ’( ......... NELIRL LA O'n'm @ur@q O
' /4

i H -, . O 7 ) "
fog el . A9 7 R BRI
DWND, s K L Fmdn.. svaluswdid WS

Ugndnlsviald

~ an G S o
Tarlgn
ﬁumumﬂmzﬂ@n i
O 1251 Os-10t% Ol L oy
HAATH. .02 04

a B R | = =4 .
nanAnT I luafFauiReananse lu

=l
O NIRRT

@ Lifaane  ufafiaenisuan@anvinlsdaeieawanansauAia. .................... fa
\y
7 o 3 1% a ' S [/ o
Tunsgninalsvinwsieamsildnandawinle.... L0 / RV

ANARiLRgafulATaNIg

vinudiaanazidnsanlasansvse b
$91
O isan

A o w R e .
viuAad larnefidunlumaitihuiids teminavinuatitals

adle..... ﬁ’ﬂ’)é’gx ........ AEJAD %)
T A RS B A

——



o 9/ '
wuvdaLaINtayauasang b

3a.... /g’} {W ...... ?’l\éu ‘{’fﬂ(ﬂ ........ we (O) 1e @@rﬁq Q
Y R R AR fowa... LAERed ok
§1na. ,jirir" TARM. dmda. b %I%JJT"\QJ ......... sialulswdld 5RO e
Ugninlvzaly
v/Uan B oo

Tadan

ﬁuﬁ‘lumnwwzl}@n
O 1254 Os-10% Ownninto'ls
CRARLE oo fia

HALART L lATEe e ansaly

=
O TN

@ TdiRene  UAIABINTUANRAWIN SRR NDROATOUATY . o 4

¥inufegiaziinianlarninisely

&

@R
viuAadnlasamsiidnanlumtindlsenreriuetindls

fi
LT
n

i

fi



WUURALANTAYRURIT9 S

guna. LN B0
Ugndnalsvdely . . ’ :
,"ﬂ@uﬂ g \
Tsirgn
wuilunsimazlgn A
i A
O 15 Osliols Owmndriok
NPT 00 &
a o o < = & 3
anART I luafFauiaanandalyl
-
O fuma
(W Lidsme  wdadeannananAnYn SRR e R0 ATOUATY. ..o 4

Tunnlgnintsvinugesnslifldnaednminls. ... 45 i

ANAATINaatuTATaNITY

vusiagiazdndaulasamevialal
CD/ PRy
O it

viuAadnlasanasiidsn lunsitiuiidsdanisavinuasdnals

{1

"
\



wuudauaNdayarastiale

4 [ i A"
. e xEm L il A LA wet (e Ouds ¢
d 4 455 = A . AP
ag TR ol T s iyt I T A ——— FUA........ "l ity s
5 a i, §
ane. A N e, [T svRlUswode. .. WS
Ugndnalswsaly - [
; S S V) '
Uan Fowug . N1 ESU Rl gl
A : W RN
Tahilgn
#wuilunisawnzian
@ 1L5 ¢ Os—mh‘ ‘Omnnfj'mo“lé
' -z i i_
WRRTE D fagie T
uaNaAn® L lunfaFawieanauia l
e
O Reana
// o=l L7 7 = ] =3 = ] ar o
@ Tdieane  uwdasieannsAnARN LSRR RENNEFBATEUATY. . 64

Tumstgndnlsinuseanisilinan@awinle........ 9.4 ] i

AHAATLRgafUTATINT9

j v - vy - 4
ﬂﬁuﬁﬂﬂﬂ'ﬂ:ﬁﬂ?')uiﬁﬁ‘ﬂﬂ'ﬁ‘wjﬂh-l
§9y
@R
' - 1 ‘il } 73 73 =l a 1 1
vuAndnlasamsiidun lungiidilsslamisevinuetinals



wULdAUNTayauRdNIls

b O A S S O 2L S LA @"ﬁ'm Omw ,
faj u’]um‘uw............’f..d-./ﬁ.- ................ W O B, .. S 20,
ng. sk s 8 qwdn... L swallowdlel T N, -
Ugndnalivials ,
VAlgn Forug.. v ..k?.?..‘.!.f’.f.‘.?.‘...’.f’f ...............................
Taitgn
*ﬁuﬁhmﬂwn:ﬂ@n
C‘X1-5 5 Os-10  Ouwnniiol
ARl A0 i
nadni I luAf s meviold
O Neena
®/ Liieawa  uwdosleanisuanRainlsReasifeanasensounia. ..., i
Tunmsugndnlivinusesmsilduandnwinls......... 36 i
ArAaTuREaTLTAsanas
vudasfiasdnsalasniniel
by
O laisqu
vinuAndnlassnsfidnun luinulidsdlemineriuetals
o
ade J )1 wg 4 r”i LS




dUURAUATNTAYRURIT LS

Fo.. WG A0 D LB (A @Gﬂﬂ () wedls
fiag tnuaafi ............ Al... g . W) FOUR. .. LA
Sne.. e AdeL T siallswdld . T
Ugnialaizaly
/gn R U e
Tadrgn

Aunluntamnzlgn
O 1-5 1% @6/—1{)1.?' O w10t

vanila.. 20 fia

nanarn i luaFFoufsanavizeli

O Wene

®/ Tieane  WARBINNTHANRRWIN SRR NN AORATOUASY. . oo s
N\ _ 4 L.
Tunalgninalsvinusaeanslilduan@nvints..... 59 i

AnuAATNaaTuTATINIg

, oy oA v 4 v
vinusiagfiazidindanlasamsvraly
FieRY
O aigan
] - 1 ﬂil 2 18 = € 1 1 1
vinAadtasamsidnsn umiinufilslomiseviouagnals



wUUFRAUAINTaYATRsLNIls

/ .
a5y Wz

0. MGE) LA ReacC WA @/‘mﬁ O vidls

T ; / 7 . \

Vg thwaad L7 SN A M /e . ©1.Q..5... BAUR.... P B s,
AIUND.. 7. 4. et B WAL e saluswdiel M
Ugnialsviely A Y

/ an
Tsitlgn

#uilunmamnzlgn

O 1-5 1§ Oe-mla‘ @Emndwolé

AT R S 4

a el e Y = = ¢
NANARN LT luAsa TN anevsaly

O RTINNE )

®/ ldifeane  WAFBNINANRAYIN SRR RSN ROATOURAT Y o 4

Tunsugndnalsvinusosimslildnan@nwinle. ... £%.A, 38

ANAAIRETUTATINN

viudegiasdnionlasenviely

d U

O Taigan
vinuAndnlasnisfidnan il nieriuethdls




wUudauaINdayarasnals

S
y ™
T9....... (L) kS —— LA Cyn'm PITN
ol e . - "
VIO LTUREN .onvonon LD s Wi e B DI e D MR e s
NG in il Awdn A svialusweiel WS
Ugndnlsvzels X
- o« ; :/f)fl i
-~ 1lgn Gny T A e B )\ DY IR W . O
Talgn
wui lunismnzlgn _ C
TR
| n i R Pl 4
O 1-5 1§ 06—10% Omnnm‘loh 5 .d
LTI N A 4 g - //
uaNART L lumsaFauiaanavse L
O [Reane
@ Lifieane  udaseanTuaNRAWiN SRR EWORaATALATY. oo ]
TumsugndalsvinusieansWilduaa@nwinte. ... a9
AuAAELAETUTATINTT
; v al o - .
vinusaanazidnsanlasansve i
@ $91
(O aisan
1 o ¥ ) d' p 73 R -l « 1 1
uArdtasansidsn lumtihuiilss Temdaviauetingls ! .
adfe W5 0N ko



wuudauaNdayatasiials

VA

{ ) Vi T
Ta..... h}/p ..... T AL —— A O T8l @ PIN
i i A % 2
] el . 2. 25 g L - g 1. RVUR. ... A 750 e,
BWND. A b2 QWAL A swaldswdie ... Mg
dgnihalsvzala

1gn Sl L. N N T e N

Tairlgn
wuluniawazilgn
@/1—5 5 Oe-10 ' O wnnin 101

CRARLE oW / "
i

_ | =i ) '
nananndluasFeusawevively

=
O ene

O Tifeme  udHaINTHALRAYIN TR LR NARDATELATY. ..o a

TumsdgndnlivinwsaenmsWildinas@aminle. ... hs

AnuAAuReaTuTATanis

vinudigaiiazidndonlasansviela
6 N
(O ison
ynuAadntassmsTidnan lumindlsstamiaviuedials




wuusaUaINTayarasi1als

fa e s WA O-m TN
08 WS oo m;j....f_f.' .................... AR, 2 S
AWNG. /5 a2, JA.... v AW svallawiled | . . -
Ugndnnlivizals _
1gn LT s S
Tadugn
ﬁumumﬂm‘;ﬂ@n
@ 125;"15 Os-101 O wnndr 10
L SR i
nanand MluafGeuRemeniel
O eane
@" Lifeana  WAIRDINTITHANRAWIN TR LIREINABATALAT. ..ooeeeee v, i
TunsdgninalsvinuseansWilduan@nminle. ... 9
AnARiuigaiulasms
viufeaiasidnsanlasanisvtely
O 94
O laigan
vinuRadtassnsiidnulmjtindlssleneviusendls
adde. . ST l2e=0 .




wUURaUaNdayauasdials

sl
0. Wi 01nl Mo o WA ®/'ma ()
ﬁﬂgj et 15%. M . L IPEW W 019.1. FAUR... I TR
BWND. o5 5 A ROIRL S I svialtswilie LU T T
Uandalssely
gn T A G {19 ) D S N
Tahlgn

AuAlunsnzygn
O 125 % Os-10  Ouinndr1ots

4 i
HRANLE ..o 04

i, T e al - '
nanann i luaf G aanavdaly

O (WeNne

(O hivieawe  ufarasmsuaudnuinlsAsasnfemeseasauaia. ... i
TumsugndrnlsvinusiaansWildiuae@awinle. ..o i

AnuARTNaaTuTATaNNg

viusasiazidnsanlasamaize

O fu

O ‘igan

g oy () I
WnuArdnTasnsfidinun lumgtinufidssTamisiavinuatingls




s K

wUURaUND Ay auRs19 1

IO 5 B WA @/ el Ouds
‘. \/

Pag TN ... L7 i W P BUR.... ST A
SN ..o P Rmda siallewdld THE e NN 5
Ugndnalivisela
 an TWUE.......... A S MW e N
Taitlgn

i lunasnzlgn _
@ 1-5 1¢ 064013' Omnnfhw‘l,s" =Y I

NARRLA..... D7 {iq

a d o A = A ‘
HAHRA M‘ﬂl"ﬂum"] L?‘BulWﬂ@Wﬂ“TﬂlN

O Reoma

@ Lifeme  wddeanisuacdnwinlsinafiemerensauai.... F /8. &

e oA v - ;
vinusaanazidnfoulage ﬂ'lﬁ'u?ﬂlll

@ §u
(O i

viuAadnlassnsAdnun lumgiindidseles

avinuetinals

=4
=.




v} t;/“ /\_,(
&
s L 1
wuusauaNdayaastnals
BO o FUBTH ..o ontassiassiinisse ol wa  (O) 18 @vxq‘_jq
fia] thwatd ........ 0 2. s e W, CAR— Ty N et e SO
BWND.. i AWdRL e svialsweded T
Ugndnalivreld
+ i
gn JaNug......... PO ey N ™ NG
Tahilgn
Hunlumsmnzign
@ 151 Os-10% Ok { b
vamald. . T 4
uanani I luasaEauiaanavizaly
O (Reana
¢ A [ r ' = ' o 200 o
@ Tifeane  udadieansuandnrinlsinafiamesensauaia.. ... il S i
7 W v a . cn? o
Tumslgninalsvinusesmsliiduae@auinta...... .20 GN

ANARiunaaiuTATaNIT

vnusesiasdnsanlananisvialal

®/ 79U

O Taigan
vnuAminlasemsidanlinuthlsslanideviuedels



T L A WA @qm O el
!

fog thwaadt . 2T Woooo 2 AT P00
BWND..ce S 2w AT D lle sRlUsweie M
dgndalivzald
| & e PR wf
< 1gn TOVUS. ... ALAINE f“; ..........................
Taivgn (i) {3)
wunluniswnzilgn _,
O 1-5 1§ Oa-mh‘ Omnm'”l 10 15 o
o aid oy = ;
HARRLA ... L. ! - 4 %
!9/ /

= M - - ¥
NANARAN I luAS Gauisanandaly

=
O NEN!

il 8 o = ] = = ] o
@ 1NL‘WEJ\1W’B LL@"JWEQH']?N@N’R&LVI’WULSQQ"KLWEI\JW‘BWBFW‘BUF]?'J

TunsugndnalsvinusfaamsWilemau@mvinte. ... i

AMuAALILEaTUTATINITY

1 b ﬂ: & < v
uAganazidnganlaTanisuTe lu

@ M
(O s

viAadlazan s lumyjiiiisslenifevinuadinals

@y



