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SPVD

USDA
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Association of Southeast Asian Nations
Asian Vegetable Research and Development Center
International Potato Center
Food and Agriculture Organization of the United Nations
International Institute of Tropical Agriculture
The National Agricultural Research Center for Kyushu and
Okinawa Region
Maintenance Medium
Medium for in Vitro Introduction
Medium for Transfer Meristems or Buds
Propagation Medium
Southeast Asian Program for Potato Research and Development
Sweetpotato Virus Disease

United States Department of Agriculture
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#01Un15alnISHER

fuwmaddeniadnenaansin jpomoea batatas (L) Lam. aglu19d Convolvulaceae
(fwnszgadntfe) anunsathanldusslovilivndru Wuiiviifanud dyunvdanis lasianigly
wouteileuazioning sumaduuvasemsigaulusoasenansvia liud arslulainse
winualsfiu Inndud uasansdueyyadasy sl Uhinuasddgduiuiidetume feivainnans
faugt Ao ATu ndes du wazahs

fumaiidudidaluwndounavendninatswas ouidnild Wufivemsiidauddadu
dudu 7 vedlan 53970 $1alna 412 $10and STuelSa Suduends uazdundes aansaudusdtiy
anmwIngeuse Laa Ugndte lddesguatentaldunn awnsathunusenavemslivatesiin lu
Usgmelne fumaldusznouemmmataniuasyanu wu unades wnada Sfunen Sudey fufaun
fuldunnsen fududs uarlivinldouuriinne wenainid meduenamnssy Snnsthansiidy
utls wavenaiiesdng Wy ans Yadle wastauw Wudy

1.1 @arunisallan

nsudniuinavedlandrulvgedlulsemaiidaimui 3nmsenuiunvgnuay

NANARUDINULNANILANVDI FAO (2014) AabAT W.A. 2547-2557 WU WUNNLN1SUANTULNANIN

Y

naneglunivieide sosasnluwening awwdnt Tedede uavylsy muadu tnglud we. 2557 &

9
[

wunUgndumeailan 13 S1uls uaznands 104 S1usu (09 1 uag 2)

5000 km - [F7
3000 mi~.. |

AR 1 nskansiumAvasian (FAO, 2014)



wawWinn
21.11 (20.2%)

- yU2e: Aufu
LN
3.88 (3.7%)
Tow@eds
0.79 (0.8%)

glsl

0.06 (0.1%)
1o1lly

78.62 (75.3%)
Wweds Byl Bladudls Oeudm OuevEm
AN 2 ASHARNUIMALENA1NNIU (FAO, 2014)
il 5 Yszmandniswdnduneaunigalulan loun Ussimadu ludde wnueily wileds

wazdulafide lneUseinaduiinisudauiniiantulan 70 1wy Anduiesas 67.7 veanisnandu

wamlan (nmd 3) Tuvaeiussaanszesmilnisdweendumeunnianiulan

75

S0M

toannes

25M

oM — ——— _

. . o . . | - I .
China, mainland Migeria United Republic of Ethigpia Indonesia
Tanzania

A 3 Uszmandinnsuansiumeniniiga 5 duauusn (FAO, 2014)

1.2 #aunisallng
fummansaugnlsvhynaavesussmealng unasgniidrdnyusznoude
- aewile laud Wedlvd Awaglan imeysysel wazaluvie
- MAnziueenduunile lakn e g5uns wavyisud
- 11ANAA AN D581 gNTIIYS wasUnusll
- mald laun uasASsTINsTIY Yums uaglnmnil
10T 2555-2558 fmstndrsfumaluguiousie undunn® lnedlyadifinain 251,67 d1u
v 1 396.35 dum 9ndeyalull 2558 Insthidrandsemmanianndign yaruinndt 200

AUV F09aIFR Heau yadn 126.87 duum daunsdidiluguutuds wudi didiunein



vanguszna toun 3u Sulaiide gUu inma a1 wazdeauny dmiunisdseensiume Suualiu
dnTuuiy 31nyaA1 1,594,030 v Tud 2555 10w 6,365,777 um Tud 2558 osaniinng
depanbudsuseimennvd D9 6,468,261 UM (98.90%) way 6,316,182 U (99.22%) Tud 2557 way
2558 ANLEAU (NSUAANINT, 2559)

ndayanisund-dseen auiuladn Ussmelnedesagdstuainnisiididumeageannly
uiaed ey mndnsdaadunasiaunnsudatumaldidne nm azaninsnanniniind daediy
m3dseanuarnisuiaduvessamala

N13AAA

fumeadwlnglivilaanslulszma 9nnsaevanufifumainanlniloeudme

a

2559 wuiiinissudesumannuidsugneneg wu gussuy 919y3 Wudu Tnsfudouuuaay
YR FIAAaNsEaE 10 um IuLLﬁiavi’uﬁWaé’wﬁwamammaﬁ’mmaﬁLLméﬁ‘Ui”mm 35-50 fiu uay
$ufisumaelasindeyszan 6-8 fu/fu 1ntuiinaussnees 10 landy 1019999 150-160
v Sumaiivuadnagiiseanasiufmilasiii (Qeee 70 vw) Vel iwmmsuuaaﬂwimm
fuwaiifoglunatn windviinausfumein s1andumazandt uenniionnnissuteanguan
Tnenss WoduseaiinsUgniumalude iloanaudsdunsdiitumananain uanani
fnsiiiumadUuanussmadoauiudie lnsvedundes ndesas 5 Alanfu 511 260 U
Fesrmazfundsluaumnudesnisvesnaindiouiy @ooy; anenes, farodiusa) saudanns

idiumennUseinagUulagnse Feenaisadmielandenlansuganna 1,300 um

a Y @
2NN 4 A1sAdumAtunaaln



undl 2
ANYAUTNIINYNYANEAS
Foinenaans : Ipomoea batatas (L.) Lam.
29A (Family) : Convolvulaceae
dna (Genus) : Ipomoea
¥in (Species) : batatas

Suweagluana Ipomoea T¥aandaysing fail

- My :- camote

- mwelSaea - patate douce

- mwlUina - batata doce

- MEPRasUY - batata dolce

- MR - hong shu

- MEPUA - kumara %39 apichu

Fuwmalasunisaietansansn wilad a.a. 1753 Iae Linnaeus 31 Convolvulus batatas
1 @ = Y o Y] v I =l [
ag3lsfinnn Tul a.e. 1791 Lamarck ladwundumealviegluiivana Ipomoea muanuazuonas
o a o v oA ) = = I3 ! ' =~ Y%
Auleuazinasey Yevesiuweaialdsunniu jpomoea batatas (L) Lam. ddulugjagilinasiay
LLasmaié’hLﬁaagjmﬂumamﬁmﬁ’umwauﬁaLaqﬁﬂ%hjammﬁm (self-incompatible) (Austin, 1987)

2.1 dudidiauaziTauinig

Fuivgruinfumaiifuddaegluwnondninans iesnnnunisnszaneiuguinluin
fanana Tud e 1492 Tadudaldihiiumaludiglsy anthilueiamssudl 16 amlusminatitume
luvgnlunanefiudl wu uewiny widenyusenidediuarduie luraferfugmauisiume
MnUszmalindlnluugniivsemaialud venanni Ssiludngiudu duandliidudniinng
wnsnszaevesiuwmelUnnnivvedlan (Loebenstein, 2009)

dmsuiTamnnisvesiumea wuin Sumedu hexaploid flastaley 2n = 6x = 90 Woindl
USTNYTWLNAIN Jpomoea trifida Mlashalaa 2n = 2x = 30 Aushumathiidllasiulen 2n = dx = 60
slsimsuuidnindertusle sewieinsulaeaduuululeda (Meiotic cell division) finsduguuy
guvadlastulay vlidumaiannuvainvatenaiugnssy (Firon et al., 2009)

2.2 AURAINUANLNINTININ

Hagusfumananeiusligyiug Wesninuasnsdwlngfenugniusilinananga
AuLAgIE Quéﬁﬁaﬁuﬂ%&szmwﬂimm (International Potato Center, CIP) 3slgsausudivluana
(genus) Ipomoea AMNUTLINAAI 2,856 A18813 (accession) daui%@i‘]uﬁuﬁ:ﬁ/mﬁm 785
Fegs Wugtn 216 fegre fusildainnisuFuleiug 462 fegre WWusu (CP, 2016) Fasrusam
NNUsTIMAUTSUINTIgada 852 feg1a (20.83%) Tneilusegnainuszmelneg 37 fegns
(1.30%) dwunidusiumeaifios 7 dre8s (51971 1) FaAusrusnliluguuuusiie loun wéemiug
wnzidsaidoie mafuinwluanmienuds Wudu warldinisdniuganeg wmandluldlunis
WaiugiumeegaseLios



M13197 1 unaesnuganUsemanneg 3ngrudayavas CIP

Uszina MUY Soway

LUE 852 29.83
avu 153 5.36
in@ln 124 4.34
anigelsng 96 3.36
Urthiiaid 73 2.56
TAaauLle 72 2.52
DOALNTLAY 60 2.10
ONAOT 49 1.72
LAUEN 40 1.40
a1515u5g b 40 1.40
Tneg 37 1.30
ALman 35 1.23
wWaesle3ln 34 1.19
Tuaiy 31 1.09
LILULEAT 24 0.84
U138 18 0.63
dulatlidey 16 0.56
Teniu 15 0.53
ADANIINT 15 0.53
a15130453UTEY U 12 0.42
Buq 365 12.78
lalswy 695 24.33

2,856 100.00

CIP (2016)

2.3 ANWUSN NN HANEASVDINUNA

ll‘L!LVIﬁL‘U‘L!W”UﬁﬂJaﬂ Uaﬂlmmaam‘d I@‘EJI‘?I‘VI’JW“L!ﬁ 101 #3000 ﬂ'ﬁLﬁ]iﬁULG\UIWU@W]U@JUW]ﬂ
@’]"UEJ@G]QEQSUW&(;WLLUUG]W]N Mi@ﬂﬂ@]ﬁ@iﬂ W30NOAYDAULLILDY ‘Vii@ﬂfﬁ/l@@ﬂ@@l (ﬂTW‘VI 5)



AN 5 Anwazn1ssgyiulavasiuma (Huaman, 1991)

FTUUT NV ULNAUIZNOUAIY

- sniley (fibrous root) ¥iwthilgein o193 wazBnd iy

- sniuge (pencil root) Wusinidn 9 Seruvauadeivae Watuandenuddudl
AMNRUIUBENTT 2 [uRluATLazinTazauUesdniiy

- 9navaNe1ns (storage root) WusnuwelngMasaiulnsennisdnudne Wuilfiu
avaue msvionandnfiinannisduaseiuaseiin Tutumadunis aefisnavay

211115 Useanad 2-10 510 wanensiuluusiasiug (i 6)

storage

roots
(swn‘a:aumms)

2NN 6 anYaLIINVINUWMA (Huaman, 1991)

% £ a o < a 1% . a I [ o
AU (107) YULVA Uanwazldugunsinisuany1d AUass (internode) finnanu 31U7U
Uaesliuagiunisiasyiulnvesdnuiazanuuludu ddudunanawmss agiianugiussunn



§ A o

1 s daudduiidesluniuiu agilnuenauszinm 2-5 was TnAUIiug Ia19u 2 anwae
fio fisssnsauasdenlumuiu aeluduifeatu Anuenvesudessening 1512 lwufiues waz
urnguenans 0.3-0.9 lwuRng Shunaifidedilonaasildfnindumanidona (ami 7) du
vosfumaiivansAunnanatuluusiasiug wu Jer dena Fengeaing uazah dumeusiugoudy
MINAIPUNTRLDADRUNIY

apical (yonLADEWL)

shoot
twining
stem
(tan)
internode
(Udn9)
AN
nodes
(Ya)
y \ =] R\
— / _/"f 14
A IR
/:/'/ S \1\J &4 (Afuvan)
f{;‘\\ . 04 N
7 '\'.*\ el R

2NN 7 d9Ue 9 vasRuLuwmea (Huaman, 1991)

TuBeadeufusguuddiu luguuuuiiiendn 2/5 phyllotaxis @ 5 Tusie 2 295eUaRL)
prandndudvieduasuiuegiuiug fignluand I 2 wdn (obe) o
Wasudumdsansesesuduisnaudls sunssvedusumaivarsuuy Wy nas (round) 5uls
(reniform) gUvla (cordate) gﬂammﬁlw (triangular) JUs1UMaNAG18a11413 (hastate) gULLUUﬁ
srumendu 2 win wasuuundnifieunweneenainiu (almost divided lobe)
azuanaeiy anandeeauldsnn mMsmdnivesweuly
fumAiazLu wiunnduLY (vein) niwsvaadunandluiueninaniiluauiseuly
W Lddndn (no lateral lobes) néntayuin
(very slight) wéintey (slight) ndnurunans (moderate) néndn (deep) wagundndnunn (very deep)
agnslsfinny Tuffumaiifidnvausduwanviolundn q enalindnidniidendt teeth dae Feawnse
Fuldlaedsuundndaud 1-9 viounndt Sumauisius wiveguusuifiortu asdsuismedui
uansnsfululthg (nmdl 8-10)
fvaned wansnafuniuiuiazengvedly loud Wed Wedeu e i nse
Jenuushe vaiusiiluseuding uasdsududidondleluud 1Wus
Wasulumuiuduazanineden shdvumnuinasuaaves
Aluuaziduly diluwasdvonduluaunsoldlumsduuniugle sumauisiugiashidundsly



Augnvestuluvesiumalanasiuluwdaziug daudduuniseian wudgiivdvesiuly
FIUAWAFET Weula wazaag

B B A

rounded reniform cordate
(sUnay) (5Uln) (sUiila)

NV
vy A

lobed almost

triangular hastate
(sUamADL) (jUsendne  (GUnuugtumen divided

i < 9 (wuundntiaunenoanINAL)
A1) iudaawmen) )

AWl 8 JUnsevaslusiume (Huaman, 1991)

no lateral lobes very slight (teeth) slight

0 (Laisindn) 1 (dndosunn) 3 (ndntiow)

<4 e
moderate deep very deep
5 (wdnUrunany)

®Q/ =1 7
7 (Wenan) 9 (wdnanun)

A 9 anwalzn1sugNVaslulumA (Huaman, 1991)
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y4
D 45
7

AW 10 AMUUNSUENVaUUWMA (Huaman, 1991)

fumaiiniseennenidudensensndevagdaiulunszyn (simple cyme) Iiutenen
(peduncle) wenuvuadudu 9 2-3 Ay tneiifunen (pedicel) wansenlvaniudensn dves
frunonuasiudeneniidaundieieding

nonshumeidunenauyssine finasdiuazinasiudeegnielunenifisardu fgiusesaen
finduides (sepal) 5 ndu dndlu 3 ndu d1euen 2 ndu Fanduidesidinsinegiufunen wiindy
AonuviakarsrmauluLd ndumen (petal) I 5 nduidenfndu Tnevilunentumelidiisweu ass
nannenildwaafaiae veiuginendud Tudruveanasdag nuyduinasday (filament) 5 8u
duinasiag (anther) fdv17 wded niavuy drunasdaills Usenousiesely (ovary) vuialng
anelussla Tl 1-2 Tu vusals Sfugnasiade (style) uazeeninasiile (stigma) ignuvesssly
fsoudindes 2 deu Feussaimudiviudeuuastisnauiug aonifuimasziduuiulunoud
yoausiazIu (nwdi 11)

at (inside tube)

limb _ _ (nnelusiendunan)
[waundunan) \ 1
gﬁ;g.‘lis rcorolla
Lo | (nEusen)
(nErunaned aufniu)
tube
(viandunan) (ndEudaednilu)
inner sepals }calyx
dicel (fiunan) DUtffr sepals J ;3
pedice [nEuHz Aruuan)
(anan)
bud —
peduncle
(frudanan)
corolla
(nEuman) . o a
_ N (wamnasiuiy)
GBI stigma
stamen | _anther style pistil

(nasia) 1 filament timnanas i)

e wnesidle)
(ATnesaag)

ovary (fil1)

basal glands

[gTUsaIAan)
3

calyx
tnEudg)

A 11 dausng o vasnensiuwma (Huaman, 1991)
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Y a v < ! Ao A RS = <

nasunadnwsdunszie (capsule) Hagoudidles nawnilduinia aelunaiwdn 1-4
wan winligusauuiniesdiunis Sndunilayulas susiwesudaliadate wanesudiled
= R = o < a v ! &
iaundunatiain wanadvuinuseann 0.3 lufns Aussu (embryo) uaz luides (cotyledon)
gnuevusadeniuwdn (testa) Mudawaznunuin Tunswmisiudn onadesldarsiadvaeiioln

I < Y 1 v o M v = =

Jonf wanugiumaliiingings awnseeglavanst (amd 12)

capsules
| | | ()
|

seeds
(wan)

loc;ule ,
ovary (,unles /’//f

AN 12 d2usn9 9 VaeKALazINANsuWA (Huaman, 1991)

Ffumadusnazauensiuanandeveanniivgnasiu - suddumaiinisasilsiie
pfahandeidudatuiuiiiautuile duveshitumeaiinniute 3eni1 Tausnfnan (root
stalk) 2zdlnn (bud) MFenin proximal end dudnuiinevesiiasdnuniousu Sonn distal end
derisfumalumigdr arftegdrulausinindrdu szsimuaiyiduseniumadiuiuinnld
nndaIniiiegreuinevesia (nwdi 13)

stem (51

root stalk
: (5NLAUNI)

node £ 5
(92) '.(
14
)
roximal
P end ad‘l;ix‘xltsitious distal
(A2ulauiia) G end
(A2uine¥ia)

Al 13 dausing 9 vaesasiuma (Huaman, 1991)
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TUMAUTZTNOUMITEIUAS 9 taun R (skin) teidatuien (exocarp)
wazilaalasyitugu (cortex) agamuvaUYBWI WA Feazllanuvumisourauansteiuluusiasiug
ADAINUUITNUINLLBLEDLATeY (cambium ring) Lazillonindruazaus1nisaiulu (central
parenchyma) 8ga5ana1ews Muafiy (nndl 14) ssdrninigluidumeegluwad parenchyma
YSuauenauiuiug onguazadnuduluiu wu o1gdegaziionsuin gresimiindunaignanag

d' @ o 1 <@ P [ aaa [y
Wasuduan188195IaL 10U ATYINUDINTA

can_xbiur'_nd.‘_ —
rlng (J\H\EJUL‘J%LQ)

cortex

(HIDLEDLFUNUSIU)
=
(thvsawdann)

central
parenchyma
(Wansadluazauanisniulu)

Al 14 dausing q aeluiasiuma (Huaman, 1991)

Tagih 9 W ssfumaazududungy 9 souinn wle

#91501AULNIVBNAUTINAALNY UAZNALVEITINAXANDIMNT A13NTaRUINTInSBsvasiiumele

4 wuv Ifun closed cluster nguvwinandoiieatu uazeginfumaedlausinfnaidu open

cluster ngusiuinndeifiodtu usoglnddafu mseillausindniaideudraen disperse dadu

naushfiAnannanededsegvinsiudnios waz very disperse fifivhillinanvanedonszagogiina
fu (il 15)

b

7

closed cluster open cluster disperse very disperse

AN 15 N159AL389AIVRINNUNA (Huaman, 1991)

v
A a

R uWAeI9ZSEY 35 WuIeenee se
windutng 9 A7 wausiug Wesanensdisesunnvewadiiy (lenticel) visosudn 4 Wunsen
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sUTvesANUuANeeTY WU nasl (round) naw3 (round elliptic) 3 (elliptic)
149 (ovate) luvhndu (obovate) sanszusn (oblong) NseNTEUBNENI (long oblong) 398133 (long

elliptic) waz nssemliuuueu (long irregular or curved) (MW#A 16)

leng ablang

-
i

round ellipila

-

B

s

ohovate oblang

1
£

- I.I“

long Irrogular
g #lpik or curved

AWl 16 JUNTIWBIAUWA (Huaman, 1991)

dRvesiumelivainale LU 917 ATY WA dN dusu
thnna sam une the dndvendefumeaiivarsfiuiy udlidndndiuiu 4 3 fe 917 wies &
WAy ImamfawuLﬁmﬁLﬁmw’%awmaﬁmzmaag”luLﬁaﬂumaﬁaLﬁmﬁ’u (Huaman, 1991)
sUMUUMINTzNBv03dT 2 vi3e 3 luidloduna Suunld 9 v fe
1) WHuasuav "]Iu cortex (narrow ring in cortex)

2) Wwslwav3enundulu cortex (broad ring in cortex)

3) 1ugn 9 n59Na18 (scattered spots)

5) LwsumuunIuasInasia (broad ring in flesh)

)
)
0) 1w svuLAY 9 ASINa19 (narrow ring in flesh)
)
)

6) LuawImunERstaUUASING1 (ring and orher areas flesh)



7) Dhudhumuniiulunuads (in longitudinal sections)
8) WWudumniiunaudiluroniodiume (covering most of the flesh) wag
9) Lﬂudawm*ﬁmquLﬁ@iuummwﬁy’mm (covering all flesh)

fauamdlu (nmil 17)

(7) (8) (9)

AN 17 ANWAULAITHNINTTIYVasENdovaLlasiume (Huaman, 1991)
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uni 3

Wuguazn1sUTuUTInug

MsUFulgeiudiume ilifumaiugnluthgtuiinendngauasnuninnssmunudonis
Y09UsLnA Mudsdiauamalavuinisgaielantfdulavuzindy (nutraceutical) W Tansiusn
uAls7iu (beta-carotene) Frevrgeansn waduaieszvundAuAulissne wazanaadesions
Anlsasng 9 wieansueulnlesniiu (anthocyanin) Afueyyadase (antioxidant) vzasauIden
vouad andnsdssainaialsatilawasdudengasiluaves \usu uenainidedinmsuiulse
Wugllinuautinsanuaufen1sveenavnssuklssy 1w dusinaudegs Wigiulauaglvng
wAnLEY Fuvnusielsavdouuas WiuiAeide Wudu vielfiduiagivdmivemsdniddddlstauan
wazshifuma Wugiunaiifinnuddguaziauladised

3.1.1 9ug Xushu 18 fleuugnunnluanssausyusznvuiy Duiugainusianisyinu
AUNIULSATINUINTDIUN wevaukanaldmounlaswazlsAing WU fdune edvniuazild
1 [~4 A & @ & % Lyl v & @ I o [ £ 4:94’ v 6
10 uae nszatwey Jude 11-15 Wesidud dminuis 25 Wesidus wungdwmsuldidesdniuag
AGIIIRIN

3.1.2 Wiug Nanshu 88 fleuugnluans1sauizuszyvuiusesainiiug Xushu 18 nu
Wad wroauLamalIAsININTERLLN Tadnen wazldmaunas Tuds 12-18 Wesidusd uudinuia
24-30 Wasidua

3.1.3 9ug SQ27 feuugnlulszmedulailidy didananussnadesiniln Auas
\edldasu Tdlunsuslanan

3.1.4 %ug Tanzania feuugnluyszimagniuaiiazuisysemalunivuensng iy
wnugile 1Aue1 11817 wazuanidy arununelisa (Sweetpotato Virus Disease, SPVD) W
gounaromnsiung MgUliwndu Ruazllelidmviossou ihntnuis 32 wWesidud

3.1.5 Wug Beauregard fisuugniulszinaansganiing Ugnussunns 60-65 WWosidud
vosfiufivgniimun fruniudelsasnui uddeunadeldifourosuarlsaiieg wanss Aaduu
gou \iloddu

3.1.6 Wug Covington leuugnlulszinaansgeiusn 589911 Beauregard Ugn

Usgand 30 wWesiludvesiuiivgnyianue dumusiealsasinid dumusieldifieurlesuunais na

o

N59% Kadvuyseu eddy
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% L4 L -4
WU3 Xushu 18 WU3 Beauregard

AT 18 anwasiunANYS Xushu 18 uag Beauregard (Carpena, 2009)

3.1.7 %ug Beni Haruka flgnugnluuseinagUu Widuas tiledmaetaziden deunian
Suusenulagnsviseils AunnN1sUaAReY ey ey saviudnAagtke

WA 19 dnwazdiumANug Beni Haruka

3.2 Wuglng

fumanugnludseinalneszezusn dwlngundiandeusemalaeniigusivnis way
Ugnnaaeudulaiugiuangay Usudmuaglinaning neumewnsluginunsnsuaziinisugnaeiies
[ & o el A ] Yy  a Y 1 o s a A 5T Y a
Wunatwu awduiudnuieswssudazviosdiu lawd Wuslena lnus dlns seatilen wild dan
fuldgloe Sulduas ¥13lulng dewn nsudvinisinunsineAudideiivaiuidns aaduidenvau
Uagtuldeutedu guiidowazinuinisinensiidns d1inidouazimuinisinyaswai 2) Ju
AudITenanlunsideuasinuiugdumanaast we. 2527 ufiadagdu lduneunsiugeg « 4



16

NYATNTIIUIUNIN U RUSAIAT 1 WR.091 WA.113-7 WR.115-1 Wa.117-5 WA.98-6 1.65-3
19.129-6 uag Wa.96-41 uenantgudideiivauglovisdudnniemudideanfiunumdidglunis
USuugaiugiuma Jagduldmeunsiug an.03 uas an.18 lnedunaninnudAgrsoUgnuinves

1 (%
IS

Ine Wewvingumudiediiugeing 9 fq

)=

Juiugresduvesdmin

el

anwzUszIINUg

9 U Aa o = @ = % a

e WlFAWAS JUNSIENT  UIAvRIRRENIN 4.5 WwURIAS 817 16
wuRes e uifenen Wesnwiaigiiulnluluims

1o ATy s Audnansvesd ey 0.4 wuRwes ANeIURBRde 4.5
LURLINT A1AUEIUTEUM 250 LEURLINS

lu Tuiduguiils Tudeudiden Tuunddes wuavedluaiening 6.5 wufiuwns
877 8.5 LYUALLAT

nan GHER

1 a A 1 EOJ

W Hageudled naunduIna

1A LWANSDUAYTY LWARKNAUIRNAR

aEUNe Usganas 120 Ju

HAKEH \de 2,100 Alansusals

ARAN : wils 26.3 Wosidud Wmninuiis 36.1 Wesdud wunzdmsunisuslaaan

Wubush UgnlamnaavesUsewelng laun Jamindesddal #3ns a3uns ussud
AvazLNY WasnszunsAseyse [Wudy Aulwiinzaudufusiuiunse

2 o sy a v W @
Juiudviediuvesimingluvie

anwazUszanwug

9 o Na a9 = @ a v a

e : Wiiiadee JUNT9ENIT anavediileiening 5 lwudung 81 16
L HURLLAT LOFY

e : ade7 Wuraudnansdduedey 0.3 lwudwns AueUdeuady 4.5
LHURLIAT E1RUEIUTENNN 300 LURLIAT

lu : Tungniduy lugewding luwnddes vwevedluedeni 5.5 wudiuns
877 8.5 LYUALLAT
o & o ea B

fon : d3a9 Wuiugieenmentosn

W : HABoUALTYY HauAd1Aa

18n : LWANSDUAYTY LWARKAAUIRIARM

eiuiey Uszanas 120 fu

NANAR : W@ae 1,500 Alansusiols

ARATN : wils 24.6 Wosidud Wmninuiis 39.9 Wesidud wnnzdmsunisuslaaan

1%
=

d' o 2 (Y [ o aa a a @ a !
NWUNLLUSUN : ﬂ@JHIWWIUL?J@%QMQWQISUVIEJLLaSW‘ﬂWi AU ZFUTUAUTIUUUNTY



17

Dudumanusulgaiugigudideivauiitng nsuidvnsinuns Al

WA, 2536 Wusiuun nnskandINsEnIaRugBaniuRug UPL SP-4

[ o v g
anuusUIzIINUG

LY

ml

ABN
Na
<

LUAR

2 o
21 AULAYN
NANAH
GRIGIT

A A

NUNLUZUN

ANWULALAU

vhilfndvn sUnsdly aeuvanenhs wunavesiadening 5.5 lwufiuns
672 165 Wwufns edn

AT Wushquinansvesddulade 0.5 lwufiluns AmnueUdeuade

4.5 [WURRS S1AUE1IUTEUIN 250 LWURLIAT

Tu nénfuy Tuseunazluuni@ider vinavesluadening 6.5 wufiums
877 8.5 LURALUAT

GH

nasouAiTen nouAdtna

winseudvn wiauddiima

Usganal 120 Tu

lade 3,110 Alansusiols

uth 21.3 wWosidudt dhwiinuiia 31.5 Wosidus
Ugnlétamnanavesussmalne Haggiunazgquds e Smiadedn
Wease gluvie Auadlan NANT e NUBIAY FSEBINY d3UNS YITUE S30l
A51A UT13uy3 nazunsAleyse1 NMauys e wasunsAIsTuey Aud
winzgaundufusulunsey

TonanAngsniiugBanigaruiargauds Ussanm 77 wWedidud

- nguiiledivaas

o o v ¢
anwsUIzAINUG

97

= v & [

i @ =1 v,y v ¢a
ANN 20 NULWﬂﬂ@lﬁJLuaaﬂnq WUSLLNIQ (518) LLa&'WUﬁqaﬂﬂ (v21)

9

Duiugiiosduvesdaninings

U Aa o Y ) A 9 a
Wiliadv sUnswwuulingu navesiiaie ning 4.7 wuiluns
817 15 WURUAT LDLIEaDY



b
Na

<
LUAR

% A

D1ELAULNET
NANAH
AN

(%
=

NUNBULLN

[

(Y o 4
anuaurUIzITNUg
e

AeN
W

[
180
918U
NANER
AN

(%
=

NUNBULLN

(Y °o w ¢
aNwEUIZIINUG

8N
e

[
bR

AT WurAudnanswesdduedening 0.45 leuRiums

AN Uapausedne 4.5 lwuRling a1nue1useunn 200 Wumluns
Tusuile Tusouuasluuadiden suavesluidonine 6.5 lwudiuns
817 8.5 LYUALUAT

RN

NagauaLTe nauAdiiana

WAngoudun wanunataam

Useunnd 120 U

\dy 1,500 Alandusiols

wa 243 Weddud dwidnuste 36.0 Wedidus
Ugnlarlundminings Aufimnzamdufiusiuunse

Duiugviosduvesdminuasassssuse

vilinduns JUnsee1ns vuiavewiiadenti 4.5 wufung

677 15.5 lwufiuns Lowdes

AT WurhAudnanwesdduadnning 0.4 wufwns AnueIUEeuadY
4.5 WURIAS S1AUe1IUTENN 250 WWURIAS

Tusuile Tugouuasluundiden vuavesluindonine 6.5 lwudiuns
871 8.5 LUURALNAT

GHeR

nasouAiTen nouAdtna

widngoudvn wiaundinnas

Usganad 120 T

\de 2,200 Alansusiols

wil 20.2 Wesidust thwiinuia 29.3 Wesidus
Ugnlerlundminuasadsssusy Aufivsnzandufufusiudunne

2 o sy  a v o o
Juiugvissduresdaningluvie

shifndima sUnsiend  swavesiaadeni 3.5 wuRiuns
91 14 WwuRlng edmassdy

AT Lé’uchgméﬂawumﬁwﬁma?{aﬂ”m 0.4 LWURLLUAT ALY
Udouads 2.5 wuRuns arduenUsyann 150 wuRuns
Tundniluy  Tuseudlerdeu luwidde swavesly
WABNTS 8.5 WURWAT 8717 10.5 lWURLLAT

RN

NagauALTe) nauAdtana

wansoudyn WanLAaAam

18



U
HANGH
AINN

¥
=

d‘ o
NWUNLLUSUN

L o L 4
anuusUIzIINUG

4]

AeN
Hal

I3
1A
918U
NAKER
AMINN

(%
=

NUNBULLN

L4 o g 1
anwusUIzIINUG
m

A9
Tu

nen
WNe
<
LHAR
<&
27gLNULNY"
AN

1% '
& =

UM

19

Uszanas 120
A _ U 1 1
wae 1,200 Alansusiols
ws 21.5 1Wesldud dhninuiis 31.3 1Wesidun
Ugnlanluwndaninalaris uazidns Auivianzaudufusiudumse

Juiugmidnunangudideuasimuiivdnuaede (AVRDC)

—

=

U aa | ) A P a a
Wiiiadune UlY Ywnvesiuadeniie 8 wuRwes 813 20 WwURWAS
Wodwana
N P & o W A a P A
ATe7 Wduraudnansdsuede 0.4 lwudwng AnueUdeuady 4.5
WURIAT A19U81IUTEUIN 250 LURLLIAT
Tusuiila Tugeudie luwnd@lies vwnvesluiadenite 9.5 wuRluns
g1 12.5 LURUAS
#1079

1 a A =) g
NABRUAYY) NaLNFUIRA
WAMDDUAY WAALAFLNA1AMN
Uszanad 150-180
Wwae 4,500 nlansusials
wild 22.6 Wosidus imdnuie 31.8 1Wasidua
Uanladmsluwanianans laun Yminunustl anssays uasugy

= N a o @ a1 ~
mz:yﬁ‘lﬂgi LLaz‘JWUj AUNMLNZ LU UAUTIUYULNUEN

Juiugmindranangudidouasimuiivlinuineds (AVRDC)

vhiifndthena W3 sueestaadeniig 5.0 wufims 11 16
wuiang edmdasdu

f1he WuRAudnansvesidueds 0.5 WwuRilues AwenIUdeade 4.5
LURLIAT E1RUENIUTENN 250 LURLIAT

Tu néniluy luseudsing luundiden vunvedluaden 6.5 wufluns
813 7.5 LYURALUAT

dia

nadeudifen nauddtima

windeudum waaundinam

Usganad 120 T

utl 20.6 Wedidud dwilnuiis 30.3 wWedidud
Ugnldnnninvesuszmalnefinaiuuarnauds Tiun Swindedl
WINT 188 UBIANY ATAZINY NI USTIAUYT NITUATATOYSE Uag
upsaisssne (udu fufvenzan WuRuhulunee



W.A. 2528 Wusun

L o L 4
anusUIzAINUG
e

A9
Tu

ABN
Na

@
LAn

& o

D1YLNULNET
NANA®
AAN

1%
=

= °
NWUNLLUSUN

20

\Huiugnusulgaiugigueidefivaiuiidng nsaldwnisinens el

a A LY

vhilfinduas o133 suinvesinladening 5 lwuRlms 817 18 LwUALAS
oAvdes

AT WurAudnanswesd iy 0.4 wuRlns AwENIUERe 4.5
URLINT S1AUL1IUTEINM 200 LUURLINT

Tu sutila Tuseudidoasie TuuAdiden suinveduadent 7 wufiuns
877 9 LYURLUAT

GHER

nasouAiTen nouAdtna

widnsoudvn wiaundinas

Usganal 120 Tu

\ade 3,200 Alandusiols

uil 21.9 Wesidud thana 7.7 Wedidus dhwiinuks 33.9 Wesidus
Ugnlévtamnaneuestsainalng fgaruiasnguds léun faiaded
Wease gluvie Awalan WANT 18 NUBIANY ATALINY g3UNS UISUE
3809 7319 USIFUYS WITUATATDYSET NMYauYS wazunsAIssns v tdu
#u Fufvsnzauduiusiudunse

USUUsaiusNaudidevaiuians nsudyinisinuns At w.e. 2530

% s ¥ % U

Jusuun annseauduiugszmineiuguldtuiudgiulualaiiy

(Y °o w ¢
aNYEUIZIINUG

Ve
aneu
Tu

AeN
W

[
1an
918U
NANER
AN

1%
=

NUNBULLN

]

PANRIALAY P83 YUIAVBIANRAENING 4.5 WURLUAT 871716 LWURIAS
LDLEBY

a A ¥ & o v a v a v

a3y WduAudnansd@nuefendg 0.4 WwuRliAs ANugIUaes 4.5
WURIAT kAZ A1AUENIUTEUI 200 LURLUAT

T sUila lugeudlenseu luwnden vuiavedudening 6.5 WwuRkins
g1 8.5 LYURLUAT

=

#1019

NADRUAIYY NALNALINNG

WAMDDUAY WAALAFLNAAMN

Usguad 90 U

W@ae 2,710 Alansusiols

wild 28.3 Wasdus 1w1a 0.6 Wasidus wasiivininuwia 35.4 wWasigus
Yanlaninnaiaveslsemalnensgoiuuazgauas lawn Jamdadgeslng

£%

s

Wees1e gluvie Aualan WANT a8 NUDIAY ASAYINY §5UNT 35U



21

UATTIVANT UTIFUYT aT2u0 T8099 ATIN NIBUATASOYSE NYIUYT uay
UATASEIIUIY Aunwiinzaudufusiudunsie
Tinandngeniniiugon1nsggruwazgguas Ussuna 40 Wesidud

v fa o

USUU TS AudIdeivaIuians nsudvnnisinuyns Asudt w.e. 2530

9

1 v o Y Y

I 1% v v 6 s 1 s
RUIAIET MNNIINFNVIUNUTIENIN uq:uulsu 19 YNUNUY 1.091

L o L 4
anuusUIzAINUG

97

ABN
Na

@
LAn

& o

D1YLNULNET
NANA®
AN

1%
=

= °
NWUNLLUSUN

q

a LY

viiinAuns ¥en13 vunavewiiladening 5.0 WURLAT 812 16 LHURLAS
iloAnded

AT WurAudnansdiduadenig 0.5 wufiang Anuemudeads 4.5
LHURLUAT S1AUEIUTENI 175 LWURAWNT

Tundniduy Tugeuditng luwndider vunavesluindenine 6.5 wuRms 012
8.5 LUURLUAT

GEEN

nageuddes nawndiena

wingeudun wiauddinias

Usean 90 U

\ade 3,500 Alandusiols

utht 25.1 Wesidus tina 5.5 Wedidud wazwinuis 29.4 Wesidus
Ugnldvisngrlunazgguds fannievessewmalne léud faninidedul
Wease qluviy fualan N30T 1@y NUBIAY ATALINY F3UNS YITud
4327 M50 ITEBI NITUATASOLTET NIYIUYT NG LAZUATASSITUIIY
Auilngaundufusiuvunse
Tnanangeniviugifulugluietnaiuuazgquds 94 Wodidusd

fa o A a

USuUsaiusnaud idenyaiuiiang nsudvnsinuns Asdy w.a. 2530

9 Y
U v ¢ ¥ Y

Dudiuan 9nmswauduiugserineiugdlnsiuiuguadls

L4 o g 1
anwusUIzIINUG

Y

i

G
e

I3
10
918U

3 3

PNREAUINIA 12 ©17F VUIAVBIRURAYNING 4.5 LYURLUAS
817 16 WURLUAT LUpAMADIEY
Adenlignine wushaudnadduaie 0.4 lWwuRluns AueIUdeuade
4.5 WUMLAT a1AUL1IUTEL 200 LURLUAS
Tu ndnluy Tugeudae Tluuididen wuinveslumidening 6.5 wuRiuns
817 8.5 WURLUAT
=
#1019
1 a a = no’
NADRUALEY NALNAUIANS
WAMDOUAY LWAALAFLNAAMN
Uszauney 120



22

HANE : \ade 3,000 Alansusiels
AN : wie 25 Wosidud wena 2.1 Wesidud umilnuins 34.9 wWesidud
Wuiugd Ugnlavisnaeuuazaauas MnnnpvesUsewelne laun Swindedm

gluvie Awaylan A3a5 1y ASATINY 3UNS YITUE @58Un7 AsIn
WITUASAS LT NEYIUYS UazUASAITIINTIY Aulmiinzaulufusiuiune

USuusaiuglaeaudideivaualaviuazaudIdonasiauin1snunsians
INMINANTINTUTTENTNAUT WA, 226-31 (WugLledmaes) AuRugT101 (Wugiileddw)

anwzUszAINUg

e : shiifinden gunsnszuenen Tavumduisseududnvesia edvdes
90U 87173 WWAVBTRAENTY 7.1 luRlmS 817 20 LTURIINS

GREM : AT WWurAudnansdIdu 0.92 IwuRlang AnueUdeads 4.119uRINS
\mg1lRde 170 wuRlns Jvuseuiivonsou

lu : Tuguanuwaey dnwvasyiily Ly susrevesylufiegasanaradunuugul
NoNNAU YUIATDILULANTIN 16.5 LwUALNAT 817 16.0 wuuns dululngd
Jen Tuwndiden TugeudiTouasdiaaiivevlu Mulvdideinasfidiadng
g1ilu mnuenmuluiade 12.6 lwufims

Aan : GHPR

M : nadaudiTen naundinia

180 : Anana

g 110-120 Ju

NANAR : \de 3,880 Alansusiols

anuaEAeY iiulag eauilufiuas Sufild awihis nusedsnsiume

USulsaiugleaudidenivauglovisiaraudifouasinunisinunsnans

v [
v & A

IINMINANTINTUTTENTNTUT 12.189-257 (Wugiilesae) fusiug FM37-LINIDOK-3 (Hugiilenies)

]

anwarUsEdInug

k) : Hilduns 8193 Wedwdeady vweveshindenine 6.9 wuiuns
8717 18 LYUALUAT

aau : dhadundn vendiden define aduluneriede 253 wuRues
urgunansddiy 0.98 iwufians Udeseniade 103 iwufiums dudl
YOADDUNIN

Tu : suale Tulsifly susreesylufiegasanaradunuuiensuly Tuudnts
15.2 wuRns 817 15.3 wuiwes dululngding Tusiidewasiidineg
vouly lugeuiassiuiidiistmun fuludideiuasfaidndsul
armemivlueds 22.3 wuRues

Aan : IR

A : NageudLTe nauddaa

& a5
LHAR : JUIA



23

eiiufey 110-120 Ju

NANAR : wae 2,900 Alansusiols

[ 1 a a @ dglj ~ | vl LS
SnwaEAY Wwiiulns aquituiiuaz Juiivlas asius,

= v dw i A & oA
AMNN 21 Wuﬁ;uuLﬂﬂﬂquLuaﬁLﬁaa\i



24

USuUsaiugnaudidefivauiidns At w.e. 2530 91nnsHautIuiug
F2I9UG W9.091 Auiugilng dunisiansanainnsudsnnisinens i dudunaiuguuzin e
Tuil 24 nINgIAY 2540

anwzUszaIWug

9 o o = 9 a v a a

e WAWAY 8173 IUIATDINUREBNTI 3.7 WURWAT 817 15.5 L9URIAT
e

o Aaa A A 2 v [ ¢ o w N a
a1eu Adeniiyndiinanies lurhaudnawEiuRie 0.4 lWURLAS
1% A a o w a

ANNEUADNRAY 4.5 WURWAT a1eue1IUszana 200 LwURLLAS

Tu Tu suiila lugeudlenseu Tuunddes vuavedluladening 6.5 wuwins
8173 8.5 LYURILUAT

A9 GHER

1 a a e ’6’
M HagoudlTe) NawndU1na
AR LWansaUAYT WanwAZUIAIAM
[ = LY

91gLAuLNE? Uszanal 90 Tu

HANER @y 2,090 Alandusials

AN wils 28.7 Wosldud Wena 2.6 1Wesidud Uminuing 36.8 Wosidus

WUzl Uanlamnnniavesusemalnensggeusazgauds laun Jaindedin
Weesne gluvie fivallan WA 188 viuedAy ATasny g3uns ussud
JZHOI AFN AT WITUATATOESY NIEYIUYS LazsuATASTIINTIY Wudy
Audmnzauduiusiulunse

[ = | 1% a 1 U 6 a gJI 1 ¢ @ (3

ANYeEALAL InanangenIiugiinsieggeularguas Ussanu 86 wWesibusd

Yo Lddumusiauuasdngiume Tuuvasgnifluuasdnsdumaszuinaisi

nsfndenvieuiugiauysel ulwstanizdiugenlilgn uazaisgueen
Wugmeansiall wu asilusila newdgn

' [
% a fa o A (%

USuUsaiusnaudidofvaiunans dwnt w.m.2530 31NASHaANYY

sendneiugilnsiuiug we.091

anwasUsEdInug

e PAuAT 8173 WAesiaRsni 5 wURLMS 81 15 wuRng Wodiag

afu AT Wwihgudnans ddulads 0.4 wuRlues AmnueIUdeade
4.5 WUAAT a1eue1IUTENN 200 WURLUAS

Tu Tusuinle luseunasluund@iden wwaludoning 5.5 wudiues
817 8.5 LUURALUAT

AN d1n9

e NagauALTy nauAdtiana

WA wangoudyn WanLAamam

<&
27gLNULNY"

Ysguad 120 WU



NANAS
AN

1%
=

d‘ o
NWUNLLUSUN

ANWULALAU

L4 o L 4
anuusUIzIINUG
e

a9
Tu

Aen
Ha

I3
1A
918U
NAKEN
AINN

(%
=

NUNBULLN

a
UALYY

L o g 1
anwsUIzAINUG

ml

8N
Wa

25

WRdy 2,700 Alansusiols

futls 24.5 Wosidud vna 0.3 wWoedidud thwdnusis 34.2 Wedidusd
Ugnlédvtamnaneuessanalneg fgaruuarnauds liun fawindedl
Weesne gluvie fvallan WA 188 viuesAny ATasNy d3uns ussud
5094 7919 UTFUYE NIzUATATOYSY1 NMAIUYT WaruASATITNTIY AL
wisnzaudufusiuunse

TinanAngeniiiusalnsiaggruuarnguds Ussana 22 wWedidus

FaAuns 83 awiaresiiadenine 4.5 wuRuns 81 16 WwuRung od
RPFteR

AT flgeding Wurhaudnansdidulade 0.5 lwufung
ANEUERNRAY 4.5 lwuRiuns S1FuBNIUTEIN 200 luRLNS

sUile Tuseudsis luuididen vunsmedluiedeniie 10.5 lwums

817 12.5 l9UAUAT

GHER

nasouAiTen noundtna

wdngoudvn wiaundinas

Usganad 120 T

1@de 1,200 Alansusiels

futls 20.3 Wosidud vnna 2.1 wWoedidud thwdnuits 36.7 Woedidud
Ugnlsvhynnavesusemelne qoudsliinanangsninggru leun
JanTadeddny Avalan 1305 1A g5UNS WILUAIATOYTEN LAY
unsATsIINTIY WU Auisngasndufusuuunse

]
a o

I3 9 I 4
WUNUGNUNYINIINUTEINA

vilinAuns 9173 Yunvesiladene 4 lwuRiums 812 155 wuALng
oAy

ATnilgndshe Wurguinansvesddueds 0.4 Wwuflms
ANENRsUARNAAY 4 LWURKIAT AUE1IUTEN 275 LUURLIAS
Tugula Tugeuditng luwndder suavesluiadoning 8.5 lwufiums
817 10.5 LWUALLAT

GHeN

U a a =
NABBUALVYY NAllNAUINA



[
LUAR
2 o
D1ELAULNET
NANAH
AN

¥
=

lﬂ' o
NWUNLLUSUN

26

1
1

Wangaudv WaaLAdUInam

Useunnd 120 U

\ade 1,800 Alansusiels

uila 28.35 Wasidud thminuis 39.53 Woddud
Ugnlsvhynaavesuszmelne leun dsviafivalan #3ns guasivsnil
ASAEINY T899 A1 LavUASASsIINTIY WUy Aufimunzauduiugiu
Junsng

i 22 Sumanguiilafaing ($e) wazdu1asiae Wuguang (¥21)



a o ¢ o o w ¢ o
M1919N 2 ‘W‘USQLLagaﬂﬂmgﬂigﬂqwuqﬂla\iNULﬂﬂ

27

wug fiida Wagunss &L 218 NAKER % % %
Aiuien wigsls  wle  diena dwdh
() (nn.) Wik
1. walla/ UM 9173 LA 120 2,100 26.25 NA 36.10
Weelvsi/dan
Fo9/AULAY
2. 3an 4717 9173 ¥ana 120 1,500 24.60 NA 39.90
3. WA. 129-6 4717 lunou M 120 3,110 2130 115 31.50
Uananing
4. v luTws Wded landu 917 120 1,500 24.30 NA 36.00
5. SuuAT YGRN ¥193 TN 120 2,200 20.19 NA 29.28
6. duld/duly  wdesdu ¥193 thana 120 1,200 21.54 NA 31.25
gluvie
7. Tona/diu Wwihed suly A 150-180 4500 2260 520 31.76
LNYNI
8. lnyy/snn Widaady 8133 thana 120 1,800 2055  7.10 30.33
9. W9.091 GRE 9123 WA 120 3,200 2192 767 33.92
10. W2.113-7 GRE 9123 WA 90 2,710 2833 0.59 35.40
11. Wa.115-1 R GRNGH 9123 WA 90 3,500 2506  5.50 29.40
12. W.117-5  1idesdy 9123 ¥ana 120 3,000 2500 201 34.90
13. @1.03 AABIERU NSz M 110-120 3,880 NA 3.06 NA
g1
14. an.18 N GRNGIY ¥13 TN 110-120 2,900 NA 8.70 NA
15. W3As 1 3179 ¥13 TGN 90 2,090 2870  2.60 36.80
16. W2.65-3 3179 9123 WA 120 2,700 2449 029 34.20
17. Vdv/Alng 11N ¥13 TGN 120 1,200 2030 2.10 36.70
18. wany/ Y139 9173 U 120 1,800 2834  NA 39.53
falan
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2-3 Unag
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woauns uwidesireufuiiuifiannsomuauguuniuazautuduinslviasiissniniaiu
$nwn guupifinnzavegszaing 13-15 asmwaifoa arududuing 85-90 Wodidud daannsn
Audnwiiiugiumealdunds 10-12 Weu levhiiudiumaSuunneenlmiszimgnluudas
uasnwauldsiumasulmineuthluiiuinwsely TaemswSeuisiumeitetiveysneiug T4
fufiunisdedl dndenshitauysel Usenlsavieutasiany devianuazenieuguiaiugly
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Huflewautunaznaudiedsifn vliudainanmssaudiuiug doradusdaildannnmsd
wuuiimsdamsnauszinafuginng q viewdadldannsuaudanusssund waaiudiumeaus
azldndsiiiugnssuunndnetuniinazananviowiiiosdu limungd azthunugnueefugiui
Fudusisiinsugndmidenteuthunveteiiugiely mafudnvindaiusiiuma asfumdan

o

o

anwanysel uendu uazmdnduiovusen wanilufiufigamgll 18 sarwaided ANuFuduivs
50 Wosidud azanusafuwaniuglivszana 20 ¥ winiiufianwgidussiivliegneioes 5 U
(Wilson et al., 1989) (5188,d8AMUNIANUINT 1)

Brstduiifouvemarsusemaluilagtu Wosntumaiisunuiugasaonlsa
Ausnwldsiuunnluiiuiiside wazuanudsuiugseninssanaldazan udiifediniidesly
Fwihifiseudiasdienudingludunsueneiugdeitmziisadede oo gunsal way
ﬁ@ﬂLﬁU%ﬂH%‘%@W’uqﬂiim Tnodssfumagudn q lunaeaufmsenasanaass (in vitro plantlets)
uaziAsueIMs M0 3-6 ey vieiuinuiluifiguugien eliiinsasydulndiuazlides
Wasuemsues (uagideanuanarLINg 2)
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nateugnINsssuYIA Feldauisadaideniugliuandisannidule dndudesdinasidndaiug
mhgnuiimsiTeseninsussma Wu AVRDC Usewealiviu ITA UsemaludiFe SAPPRAD Usina
AT P Ussweily wagdu 1 Sediasuiusuaenlsanasdaiug iWetidusivandunuds
wiinUinasiugneudignszuiuuiulssiudsioly

uannMstdiugudn mssanduiugifuisnileildaieussansdmiunisdaiden
iszdumanausueslifiawdn (Kowyama et al., 2008) uasilanuasHugNIIUWULY heterozygous
visomsduguesBudnlngiidnunslimilouty Wensdndoniiusrousifitdnvazauiifesnud
mMswaniuiugazsilnAnnsindeeilvdvesdu Iignnaniifiauuususiuvesdnuaesiig 9
annsalilumsdaiden Tnsmluununisdmdonifdeuldlusiume liun ununsdadenaisdu

(clonal selection)

FaguszasdvainisuFulgeiug lulassmsuiuugsiusifumeands 9 aasdivua
Tguszasdvaslasenisodisdumziangas elvinedenisdnnisuasdadon Sanisauide
isviﬁ’N‘Uizmﬂﬁﬁﬂﬁﬂ‘?uﬂjﬂﬁuﬁﬁumﬂ LU Asian Vegetable Research and Development
Center (AVRDC) #1#u¥u International Potato Center (CIP) ﬁLU;J ag International Institute of
Tropical Agriculture (ITA) #ludiFe fuwmdlunmstwuainguszasdlilndiAseiu fail

1. auamlunsuilnansanuanudenisenain Wy wude Weazden duledes
saAn lvwning Rauseu Sansdviseasiueyyadaseas andie Jusiu
uanARge tviinuags Wesdusutigs uasthmadi dWeldlugmamnssusiume
fumusielsauazuuasiddgyluumea ieannisznsdnnisdngii
yumuseanmadenilivangan Wy nuwds mutviady anmduen Wudy
prgfiuienduy ilelanusaifindunuaddunsgneiel
Wil uasiinumemasngaudniunslfidesdng

AR

N3EUIUNTUTUUTINUGTUIA
N1399UsTRUTUATE U sTEnsdmTunsAaEon msmuiusiumeaininig
thidiuganmihemuideiumasswisUssmanasiusiudes Tnevhluiusividhandsuseme
112 sy Ao
1. fuiusUasalse fusiindmarddnlvgsidoyadnumemeninnems waydnuosi
ddnydu q Wethiduudesdimaiiunaiuslinefissdmiunsioudisunageu
WAZINYLNIAUEGY
2. widawus Tnsvoldniudiumaainsuimstugnssuseninasemea othundaiden
mﬁmqﬂﬁzmﬁﬁéfaqms Luﬁﬂﬁuﬁ:ﬁiﬁ%’uﬁﬁwmuﬁgﬁm 1,000 89 10,000 WaA AauLUn
Ugnueneiuguazidngnszuiunmsanien Wisuifigunaaeu wasneunssialy
nsa1aszrnsdmiunsdaden duunslaonauduiugseninaiewsiidnyagian
TudszimanazinsUszmaiioassgnuauiidnvazauiidesnisioudignizuiunisdnidonuas
Funousing 9 Fafldumeusng 9 i
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msimhlveennan

Tunswanduiugiumadnduseudendisarfimunzan visiinsdaiedniliiume
98nA8N 1i189aINN15eNABNYBITUNANATUILYIIVDIAIUYIITURY (Grineberg et al., 2015;
Hall and Phatak, 1993) filaan15AuEITLEITBENI1ANEIUIngATIwanaeAulyTulsay
g dmsulsswalveiugiumedlngazesnnenlutiaaey Fudutinisulasudgguamse
gauaunizanlun1snauiugiumea deiudansugndumandesnisnauiusliugisvesaigry
4 9 vy o a a 2 A o U s o 9§ v 1Y) Y o =< & 1A
ielvinuinisesyiuladuineusenaen uasyinisrauiug Jvilvnauiuglaiigaminsasied

mndeInsnaniugiuwmelugdy 4 aunsavilalagn1srauuUasrauiusvsofumer
~ A Y v g va R ] 1Y) Saada Yy o
undesiunacls Wilanueivesuasiotulosndt 8-11.5 43lus wenaniiisndewld laun n1s
~ ) | v fu v v v ] . . ..
LA UL DANUVNANDLNNUGNUAUABHNYIN TS (morning glory: jpomoea nil) (Grineberg et al, 2015;
Jones, 1980; Kobayashi and Nakanishi, 1979) dndusaduliinendsziuiieanaendie ieuuild
Jusuneuasidevsanmeiune fumansudiugiidevsonazaiuisasonaanlauentisiudu
(wavdeamunanInd 3) yenandndaudluuszmaiuiinsliindadudunesmeguiu

/‘775/,&7?&‘Ji/ééi]ﬂdﬂﬁi/?ﬂmilmgU@?ﬂﬁmWﬂ
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£ U

fumafosnsuasunainnasaudsiudeandsuutasnatauds Tnevhludivuinuvas
usneneiu fail
- Ugnuadg nseuwdadvuinning 3 1Was 817 10 AT S8EenIesEnInnUal 1 1ns
UgniJuiangssegringse ninangs 2 lns sseevieseninesy 1 wns
- Ugnuadifigd WseuuUaaruIandne 2 wes 17 10 RS S8821esendinauwlad 1 s
WAZTENINAU 1 Wns
nsugnldeenitusieSouliudvdedudsusenlunisugn ndagn 20-30 Yu virdnesy
fhitvdetinass antunesduseadumalsiiuiudng mnauwuliinsuandunussaued g
Tuwerauwdiudaduduniglunanfediu vievgnaduuainiglunlausiediu mnwauiugiieile
(hand pollination) AasUgnwewsifusiumeLsnuamseusnulas titeAuazaInlunsHaLTTUS

NISHENNET ANMIHANNET 2 JULUU AD
(open pollination) Aiw N13UdRETUNANANITNALNUGLOINUTITUYIR
nMskauLUUE wUasnauiusieadissasvinaiisswe (isolation distance) Uszana 200-300 w3
Uones, 1980) titetdasiulallfiAamsuuidouvaunasanduilifosnis s?fqmmﬁuﬂﬁwam%’m,ﬁmfj
WAe (single cross) wianauduwatenansiug (polycross) aeluusandeaduils nsuaudawuy
i lalasdonazarldudaiugsnuiuinn wiaglinsulsefRvesiureiug wasfldanniawa
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WugALTsUmINzRANTUN YRS IERUENTTU INT18a1NNTTIUTINANIUVAINVAIEN 19NUGNTTUVRY

]
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WUGA AT IUIUNN
WanaanfazuuluTugy
= v v € ° a a a A
2.1 WssuABNYBIRUNENUG tnutvasanaiaingid 2-3 lufwns Wawwiaen tiedes
AUNSUULTaUVDUNATINNAUDUNDINAATUIINLLAS TI9zdwnasanaenmseu Tl naunas

Tudusaausialy
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2.2 wisunenvassuliiug Widadenaenfianysaiudauss Liflsaveunasiany uén
yhmsnaunon Tasfsduinasinadeansiomunudanaudieresnszay feuldaduideunseavinves
nszaudnfumMudenentikuy Jesiuldlvignuuaauiug

2.3 MINANNAIAIIANTUNITIENIN 07.00-10.00 U. lnelUnweenseavuainaninelily
fwsealiudieen thazesanasmagdanaondindouliinthevionassennasmaile o1aldyiu
TUNSPILNAUNET VAINITHAUNATAGUAIETRINTEAILAITA kU uAUAuYenen Andredudin
eazBuanisuauiug oiun Jevewazusiiug wagiuinauiuding ndmanas 3-4 Yu aeniina
AnazdmunondiTuasiandelumudiiu Tauszsana d-6 dawidaTufufeuudeius

minumendoum g 1 %u

#roveanzey isliesfuumrmniug

wisseinas 3-4 Ju senfinenfnasdl
Musenfiduasianselumumiy

)

ez -6 Faidaduiuhe
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da8R/Ln \

001-£00¢ g
X

Z1-T208

NseSENnaNYBIUNe UG NSWALNET NSITEUABNYBIUULITLG
wazAntheseazidunanas

m‘w17'i 23 AsuaNLnasAaNNUINA (Wilson et al., 1989)

mnwwmﬁmﬁuiﬁmm

waniugiumainisindmniinienn Wesnfidenwaauduaznun Tunismiziudn
mnldfinsyinaten1sinsifnanan azvinliuansend wazsanlilainans vinudnenaldnalunis

= YY) ) Y o % = < G o v v

99NUIU 6-10 LHau NN NISHAAIa eV lrlade Tnevinlmuaenuanwmnnsevinbiunaasnie
756199 WU N15VEU N1sTRAIEnTEATENTIe n1swilunsadasa (sulfuric acid) AuLTLTY
98 1osLdud u1u 20 UM Aramaasleunlua Uszuaal 5 Uil neudiumsliladundnay
veeiugAnionsaly

nsAadaniugiuma lusunadiulngldds Aadonanesu fituneu feil

1. mavadeuiesiu (preliminary observation) nwdaiildainnisuansiug 2,500-
5,000 wan uazverenugliiidnuu 4 duseaesu neuthluugnasulasdmdan Aadenld 250-
500 aghu

2. U@Jﬂﬁmﬁaﬂﬂ%y’qﬁwﬁq ﬁﬂﬁum@ﬂwamﬁmumimaauLﬁaQé]’u 411U 250-500 @esiu
wdgniluwen wonaz 10-20 fu anesiuas 1-2 uad Andenliivie 25-50 anesu
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3. UgnAnidenaisiiaes Ugnangrusunaniunsdaienasinids $1uiu 25-50 aneu
Wuwnd wanaz 10-20 du aneduay 4-8 wad AadanlivEe 10-20 a1udu vsefnldang 1auninay
nala

1. Ugnildsuiiisuansdudmidonidoswiu 1auaunisnaassuuuduluuenauysal
Wisuisusgninaeduiidaiden 10-20 aneduiuiugnisdmieiusiinunsnsugn 1-2 Wug
dnflunisiqueide 1-2 anufl UgnivSeuiiieulugquéanazqeiuedisiies 2 ¥ Uszifiunis
W3ALle Usinauazamnmueanakdn mainlsauazuias Andenatowusiifieiu 5-10 aedu
iielunaaeuiuglusyiuviesiu

2. miBoudioumeduiisiu dtumaiiunsdaiden S1uam 5-10 meiugluvgnynaey
Tuguiidevioanimaasdugfinavioluiesdiusins q Mgnifumadunsd $1uu 5-10 anud
Tneihiugiinunsnstsuvgnidumsdnduiusiuioudiou 1 Wug neassisnquésiasneiu Usuidu
NAWAR AUAMUBIHANAR MIUTUFthUanmusaziesdiu Aadenanesuiipiau Tlrinandngs 1
faanmd numuselsauuas wazUsuslimnziuanimmsugnusaziesiu islunaaeuiiugly
lSinwmsns 3-5 anesiu

1. Mavegeuiiughulsinumsns Wddumeidunsmaaeuiug w35 Wug ludan
nageululsinunsns wWisuileuiuiugiinuasnstoudgn 1 s Negguasuazgney Ussiliunands

saa 1

AMAMHAKER N1580UTUNUTUBUNATNITUAZEUSLAA ARLGENTUGTRAY 1-3 ug

9

2. MIVERUTUALHEUNIRUG a9 N snaaeuiugiumalulsinunsnsua fadeon

1 ¥ ! b2
Mmnunsnsuazguslnagausululgnueneiuslilivsunamnndu 1-3 Wug seaintu wustdiugvise
wennsuglinuasnsusasiesiulgnilunmsasely



n1sUTuUTIugTuIme

FIUTIMNUG

HALTUG

}

LINZUAAG KA
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AMLABN 250-500 @8AU
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]

(AALABN 5-10 @A)
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(AALABN 3-5 @gAu)
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N1SVUILNUS

fumnAaINnsaveeiusls 2 wuu Ae wuuadene wazldonfuine lnenisueeiugiuy
arfamaniaiwdn Jeuldlunsusulsaiug daunisveeiuguuuliendemeadiaianduisteuld
mlunsudauaziinuSunaduiugdune uonainid n1stndide nmsueneeavzenisideaniug

s

9 msltusuuadn wesnmawngideadode sududnvans q BAdnslflunsvenediug
wazausNELgIwmNA

4.1 mawnzwdn wiadumaiiudenvu ilihdushudiluen deudiunmzdaoaii
IUdenwdaunnviounsas wu nsdavateiuda wseudwantunsadaia (sulfuric acid) Au
iy 98 Wosiud wiu 20 unit Andudasdadetilnaussanm 5 uid deutlumnglunszus
wnzndn wagdneugnasulasioly nsugninedinisinzmdndiulvgasladnyarlimilouduu
fiug Flsiiduiifonvennunns udmnzdmiunsdndeniugliinuautRnniniugian

4.2. mildaduviainn Bitedldlunseeiuiiumanszveneiuiie dulmiildan
nsveeRuiReAs s innasyiulauarnandnmiowdy Tasdondafuniowmnfumedd
Awanysal lillsavseuuashaeandiugeneniuseana 25-30 wuduns neuthuildugnaely

Feaylinandngs wasmlnunmaniinisiddiuauesm

NN 25 Vieunugiumea (18) wazn1sguriaunugiume (1) (W3uns, 2542)

4.3. nsldwaniiunnaniiaiug Tasmstisumanniasestfulunssugnsenisluuias
wned seinliaratulssanm 15-30 $u asfinsusnmioviesenlmidwaunn daviovieson
fusTuanoonaniienUseanm 15-30 wufmes luugnasutas ndmintudn 2 e anuns
Anganluugnaawtadls A0 1 % azdingenladnuszann 45-75 gon
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Al 26 nsveneuslngldsanainiiaiug (Sweetpotato Breeding in KONARC, 2005)

¥
ada a

4.4. nsUndrdavesady IFSuIINMsARanugiunaniugnluwdasndenglaiuin

s v v s

tnUszana 1-2 Wew viailugeanugainimiiuinmizdluSeumietiaguds lnedadananiz
o e ¢ & v & ] 3 v v Y o ] a
gonugNanysal udawsaunmantsanasiuas idndueudn 9 ilide 1-2 4o diluguansiadl
Jestuuazidalse wazlndilunszuensie salvllanuduegiate Useuna 10-15 Tu azuangen
g aunsaihdunlaainnisindrluvgnasudasiely vieagldvenniesnaindedindnundndse
A 9 va |a = Y = o ax o sand @ ax v e <
ielitusunamnTuwddaludgnasias 8n1sveneiusistiiduisnsveneiugisimnsy wune
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MW 27 nMsverenugiunalaenisUndrde (Wsuns, 2542)
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n1sUgnuazn1sauained

fumaduiiviiannsanigiule warlnananldluundoulasfseuguinlan anmuandou
fomngaudmiunisugniumadissd
fumavgnldlufuwnuyneda widuimnzauiigade Ausiuunsie
szneihd GeagmnlumamIouuuassiliiunaasiildd uiemandnde dmsuunasignd
Judunilen astinsldledunid Joren wu yads yanie visedeniin viaimwmnaeanity 1
Waendumdes iwdendauden wWiendrdas vudos mndfudends wastidunay whuwdlanay
fisliloaanedn wvilviasildfnimsugnlufumielaenss dauanudunsnri (pH) vesiud
wineau Ao 5.5-6.5 JsUgnlennnavesUsemnelne
Usenausie

1. 9euund gaunINvuIraNegsENINg 21-32 8eAngalfied 019aniAINIY 10 8e-

Y 9
4 Y a

jl
walgea azv‘fﬂwwﬂmimmLﬁuiw'%alé’%’ummLﬁamamﬂﬁwufﬁaléf WINgUNYaIndt 40 ade-
waldyd ziasglanznslulaiinisasie

2. Usunuiinely :ﬁ’umm@ﬂlmuﬁnmﬁﬁﬂ%mmﬁwNu&’jal,wi 500-1,000 Jagunssat anaudl
mm%uqﬂLﬁulﬂimLawwasm?iﬂuqaﬂu AN YARUTINNEIUIDANINNIINITAIN Azt Tu
miﬂqﬂﬁuL'Vlﬂimméﬁﬁﬂ%mmﬁmuqaﬂ’h 1,000 daditunssiel msUanlufusiuiunsig viesiu
neiinsszueini

3. WASWAR SUNARBINTITUEAILAANABATY D1bASULaILAn L Nesnansadsuwe vinlraud

nsasyiulalilauysallasnandacm

UszindlnannsoUgnifumaldnaend dsununsnsluuiasiuiidegniumelutaaandi
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1. M99 NT U

(Sweet potato weevil)

Cylas formicarius

[

AAULD AIAULALIN

2. NUBULIZLTULNA Omphisa anastomosalis LA ULAZLON
(Sweet potato stem borer)

3. vusuaulutiune Bedellia somnulentella Annularalu
(Leaf mining caterpillar)

4. viupunsYIvIeN Spodoptera exigua fnnulu
(Beet armyworm )

5. iupuRdewnden Agrius convolvuli YnAulu
(Hawk moth)

6. MUBUNSTYINN Spodoptera litura nnulu
(Common cutworm)

7. WasII g Bemisia tabaci Anundesly
(Tobacco whitefly)

8. wael Teacniothrips sp. Anundesly
(Thrips)

9. ANLAN Metriona circuemdata Yanulu
(Leaf eating beetle)

10. LWAEgOU Aphis sp. Anudesly
(Aphid)

11. lsuaq Tetranychus hydraneae @@ﬂ’naﬁlﬂu

(Red mite)
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6.1.4 wagseu (Aphis sp.)
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A1599 5 AN svasnledume

anAmalnsuIn1svasndediuma 100 nu

WA 90 Kcal 360 kJ Ingud 6 16 %
Aslulansy 20.1 nu nsmluan 3%
udl 12.7 IS 4 %
¥ana 4.2 AU 2 %
Tyoms 3 uAALY L 3 %
Tugiy 0.1 Wian 5%
TUsAu 1.6 wunige 7%
IduLe 79 % wusnfla 13 %
LUFN LALSTIU 79 % Woanos 7%
Infiud 1 6 % Tnuvalges 7%
Inndiud 2 4 % TeRe 2 %
luozdu 4 % dned 3%
diud 5 16 %

Lmdﬁaaﬂa: *USDA Nutrient database
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AAKUIN 2
N3vEIENUTIUNAlAENISINIZIALLLED
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1NNIF91891UVB9 Murashige-Skoog (1962) Lay Gamborg (1968) qmsmmiﬁiiﬂumi

wnzidgallalatunaudas IngUssaenaeil

1. gaslunmswnsifsaiiaiadiumaluvasanaaas (MMB-1) Usenauniey

Calcium panthotenate
Gibberellic acid
Ascorbic acid

Calcium nitrate
Putrescine HCL
L-Arginine

Coconut mil

Sucrose

Agar or
Phytagel/Gelrite

2. gnsamsnltluniséheiiiaianiguazangen (MMB-2)

Calcium panthotenate
Gibberellic acid
Ascorbic acid
Calcium nitrate
Putrescine HCL
L-Arginine
Saccharose
Agar or
Phytagel/Gelrite
3. gasewnsildlunsvenewug (MPB)
Calcium panthotenate
Gibberellic acid
L-Arginine
Ascorbic acid
Putrescine HCL
Sucrose
Agar or
Phytagel/Gelrite
4. gasemnsldluniseysndug (MCB)
Glucose
Sorbitol
Putrescine HCL
Phytagel/Gelrite
AR : NNEnTMsUTU pH livindu 5.8

2 ppm
20 ppm
100 ppm
100 ppm
20 ppm
100 ppm
1%
5%
0.7 %
0.25%

2 ppm
15 ppm
100 ppm
100 ppm
20 ppm
100 ppm
5%
0.7 %

0.25 %

2 ppm
10 ppm
100 ppm
200 ppm
20 ppm
3%
0.8 %
0.3 %

2%
2%
20 ppm
0.4 %
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A1ANUIN 3
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ety Waravdesmilunanafinuilusessieliuiu viearlivasanunfifvuia
TndiApafudunosnuszanal 2-3 lwufung muasduneiinielinounisdevsen e
Feovgonriawiiudiumeud Sudeunaonniundina1ntuun Wudnaiidevs eneg
Asnansvaeanuil LileBnsesseveisenuazdumelsiuyy

3. thdudsusenluifvlugavidenquitenatainla Wefnwieuty llvisosiite uén
thlulilusauszana 1 danni WeseniBeudeiuduneiud Jethgmanainfinguoon
Aeutiluugnsialy

AudarnUINiIeny 1-2 oy
’ 3

{

fumanioanaonuUAURBRNNYET

Msdeugeaiugsumauusunerinasss
(Sweetpotato Breeding in KONARC, 2005)
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