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‘Phichit 2’ Sweet Potato for Starch Industry
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Abstract

The starch industry demands sweet potato with large storage root, white flesh,
smooth surface, dry matter (DM) at least 30% and yield at least 2,500 kg/rai. The sweet
potato cultivars are mainly cultivated for table consumption, low starch and high sugar
content. They are unsuitable for processing sweet potato starch. Phichit Agricultural
Research and Development Center has a sweet potato breeding program in 2011-2017.
Nine white flesh sweet potato varieties were selected as parent and crossed through
diallel cross obtained F1- hybrid from seventy-two parents. The clonal selection was
used to select F1 progenies for two times. Eleven selected clones were conducted for
preliminary yield trail. Seven chosen clones were planted two seasons for yield trail at
three locations, Phichit Agricultural Research and Development Center, Kanchanaburi
Agricultural Research and Development Center and Sisaket Horticultural Research Center.
The results revealed that PJ.54-0104-1 gave yield (3,830 kg/rai) and starch content
(20.8%) higher than the comparative varieties, PROC No.65-16 and Taiwan No.1 which
yield (2,580 and 2,770 kg/rai) and starch content (19.8 and 20.1%) as well as good storage
root formation and growth. Therefore, it was selected to test on farmer’s field in Phichit
province. The results found that the yield of PJ.54-0104-1 was 3,617 keg/rai higher than
local variety (2,676 kg/rai) or 35% higher than check. The starch content was 23.4%,
equivalent to flour 846 kg/rai higher than local variety (624 kg/rai) or 36% higher than
check. PJ. 54-0104-1 accepted by farmers and starch industry. Department of Agriculture
has certified variety and named “Phichit 2”7 in 2019.
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Figure 1 A flowchart of clonal selection operation
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n1sugnAatieniug wudl Jumeagnuaudnisnszatenaiugnssulunsavenay
Aouinags Wy nanBnanumanszednuurvesdindinaundun: Avdessou Aine uardihady
v dilarlonunisnszarednuarideliden wazdadn nnsgndadonaed 1
annsadmdentd 131 a1ediu MngnuaNieiun 586 anesdu MntuwhnsUgndndonasd 2
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HAKEN WUTT SumnAgnRaunaneuy TNanEndaLd 2,667-4.200 Alandusels anedy
73.06-11 Tnandngaan 4,200 Alansusiels Tuvaziianedu wa.0106-3 Tinandnsiian 2,667
Alansusiols (Table 1)

vy arwneih Sunmnaeduiikiunsdadendaniuniisire 3.60-7.50
wuRans luunefianuendia fous 10.2-17.4 lwufians (Table 1)

Wosidushmiinuis wuth dumagnuasynanesu Thuefduimintnuiaiaus 32.5-
37.5 aefu 2.0106-1 wag w2.0102-7 Tasidusitminuiiagean 37.5 lurnedianesiu wa,
06-11 uay w2.02-1 Wiosidusithminuiasian 32.5 (Table 1)

Table 1 Yield components of selected clones grown at Phichit Agricultural Research

and Development Center in 2012

Yield Tuber size (cm) Dry matter  Flesh
Clones

(kg/rai) Width Length (%) color
PJ.0106-1 3,733 5.80 16.3 37.5 white
PJ 0106-3 2,667 6.50 16.6 35.6 white
PJ 54-0106-1 2,700 3.60 11.0 34.8 white
PJ.54-0601-1 3,647 4.70 12.5 35.2 white
PJ.01-23 3,200 5.90 13.9 33.5 white
PJ.06-11 4,200 4.10 174 325 white
PJ.54-0602-1 3,800 5.20 10.2 33.5 white
PJ.02-1 3,167 7.50 13.9 32.5 white
PJ.0102-7 3,413 5.20 114 37.5 white
PJ.54-0104-1 3,200 5.00 12.6 34.2 white

PJ.54-0104-12 2,935 4.90 159 35.0 white




ﬂﬂiLﬂ%ﬂULﬁﬂUﬁuﬁ:Lﬁaaﬁu (preliminary yield trail)

NAHARN WUT1 19.50-0104-1 Winawdn 2,014 Alandusials Andudliunndnadiuma
adAfuugiuTouiou 16wiu No.1 wag PROC NO 65-16 (Table 2) usfagluandnaini
wifimsaiyAulafifuasimsanhaiae HilRuSeu vneifudivioufsulimaunnvesio
(cracking) ¥fiinane wazasilyadiaue

Wedidudhuinuds nudh we.54-0106-1 Tesidusfdmdnuiis 32.6 luunnsnaiiu
ysaddfuiumasedud usniaiusiuTeuliiou PROC NO 65-16 uag liniu No.1 dau
NaWA nuIMT LAY WU Wa54-0100-1 I and aund s 657 Alansus'els
MniuglUSeuisunayaodi w9.06-11 #9.02-1 12.0102-7 Uay #9.0106-3 (Table 2)
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1S suisuwusid oedu wud duiman naneduldive s ud
dhviinuslauanenstunisadd Sedudnenmmslinanamindnuiduusazaeiulusgiu
funanansan ulidn w.56-0104-1 TnanAnthaiinuies wiidnumslaasuniiaedudy
i fnssasmdagnlsis fnsashasiaue Fivunelug) woezuanseinsvedisalafalu
ansssuAsniaedudadondu 4 saufeiudiuTouiisu Tunmsdadenituguenainns
fasandnennnshinandauds sududesinnsandnvaziinanddulszneuseuiu

Table 2 Total yield, percentage of dry matter and total dry weight of sweet potato
planted for Preliminary yield trail at Phichit Agricultural Research and

Development Center in 2013

Clones/Varieties Total yield Dry matter Total dry weight
(kg/rai) (%) (kg/rai)
PJ.0106-1 1,337 de” 30.5 408
PJ.0102-7 2,596 ab 30.8 800
PJ.54-0601-1 1,257 de 34.8 437
PJ.54-0104-12 1,692  bcd 29.9 506
PJ.54-0104-1 2,014 a-d 32.6 657
PJ.06-11 2,626 ab 35.1 922
PJ.0106-3 2,398 abc 31.5 755
PJ.01-23 517 e 33.2 172
PJ.02-1 2,820 a 30.3 854
PJ.54-0602-1 1,050 de 36.1 379
PJ.54-0106-1 1,569 cd 37.7 592
PROC NO 65-16 (ck) 2,548 abc 33.8 861
Taiwan No.1 (ck) 2,617 ab 28.9 756
C.V. (%) 26.8 14.7

Y Mean in the same column followed by common letter are not significantly at 5% level by
DMRT
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sfumaiugnneaeuluusiazSmislinandniiuand1eiu nImaaey Homogeneity of
variances ¥asanuiiugnnnaey ¢aeis Bartlett’s test wansmmLAnA1aiy Felivhdinsed
ity fadunanismnaesiueninest il

U 2557 msUgnitiouliioudl guditouasiauinininuasians audidouasiauinis
NWATNIYIUYT wazAudITeNvaIuASazINY WUI1 W9.54-0104-1 TikandnsId 5.88 2.81
wag 1.20 dursls muaisu unnnseldunnatsegslidudiAgnisananu PROC NO 65-16
filviuanan 4.06 1.18 uay 2.22 dusiols muadu vausAvugliniu No.1 Tinawdn 534 1.53
wag 0.39 dusials mudiu (Table 3)

U 2558 myUgnivseuiiieulu 3 aanuil wuin wa.54-0104-1 Tinanansan 6.70 4.26
war 2.15 dusold audiu wnninegreitedidynieadisdu PROC NO 65-16 filinandn
5.20 1.08 uay 1.38 furols mud1du wazannnitesadved Aymnsadadu 1ty No.1
Tinandn 6.22 1.88 waz 1.28 Ausials Aua1au (Table 3)

MnmsUgnnadoutis 3 anmwdl @ 2557-2558) wud1 wa.54-0104-15uualdiulinandn
snniugidSeuisudevgnlundazantid wazlinandnaiwavelunn® Tnelinandn 3.8
dusiels gandnfugiuSeuiiiou PROC No.65-16 wagldniu No.1 filvinandn 2.58 uay 2.7
fusials

nawdnsfumnalunsazanuiivazlundasdianuunnseiuain denndestu Tsecaye
et al,, (2007) AruuUsusIuteNannAetestuiugnssuvesiumaludazaneiug Snia
Rerfestuanmuindoudsdsmassdusznoutessandn nandnduiusludwantuimdng
srinnsiAuiien wasvunaduriAudnasvosh yuzitsunuhefuifuiusiBaufutimiin
uazvunaduiugudnatswesia Tadendniisvinasdenandnumea Ao wiini S
Wstesiu wazdainsfiuie (Tsegaye et al., 2006)

Wafidudininuis

U 2557 msgnilieuniieuil quditouasimunninuasiidng audidouaziauinis
nwnsMaIuy3 wasgudideiivauedasny wuin dumeyniug Tesiduiiminuital
uanEafun19ada wa.54-0104-1 Tiiinofidusiuis 36.0 33.2 uar 33.3 Auddy
1NN PROC NO 65-16 wae Ty No.1 filiosidusihmiinuifasewing 28.5-32.1 uay
32.1-35.6 nulaneU (Table 4)

10T 2558 Sumemnitug Whdeddudbminuisiuandeiumaadfiuiu n1sUgni
AuiTonagiaInsneasians wudl w2.50-0104-1 Tiasifudiminuts 335 uann
fug PROC NO 65-16 wazviasndn léviu No.1 #ilvivesidusiimidnuia 31.3 uay 35.2
pdIiU drun1sugndl Audidonaziannmsinunsnyauy’ uazAudideivauaiasiny
o1 Tihminiuesiduduis 37.2 uay 35.8 audadu 11nnT1ug PROC NO 65-16 uas
v iu No.1 Ailvivefidusiainuiesening 29.3-32.1 uay 31.4-32.1 augdadu (Table 4)
Tne 19.50-0104-1 Wvesidusmbminuisaniitusivieudsuumunnaniuiivaaesd



Table 3 Yield of storage root (ton/rai) planted for yield trail at Phichit Agricultural

Research and Development Center (PARDQ),

Kanchanaburi Agricultural

Research and Development Center (KARDC) and Sisaket Horticultural Research
Center (SHRC) in 2014-2015

Clones/ 2014 2015
- Average

Varieties PARDC KARDC SHRC PARDC KARDC SHRC
PJ.0106-1 459 bcd” 133 ¢ 1.10 de¥ 6.32 ab” 268 bcd” 1.82 abc” = 2.97
PJ.0106-3 526 abc 320 a 166 bcd 571 abc 3.67 abc 1.00 d 3.42
PJ.54-0104-1 588 a 281 a 1.20 cde 6.70 a 4.26 abc 2.15 a 3.83
PJ.54-0104-12 6.02 a 315 a 264 ab 629 ab 558 a 1.77 abc 4.24
PJ.0102-7 472 bcd 217 b 256 ab 555 abc 3.96 ab 1.24 cd 3.37
PJ.02-1 466 bcd 207 b 158 bcd 4.83 c 283 bcd  1.42 bcd 2.90
PJ.06-11 4.92 bc 287 a 160 bcd 6.56 a 271 bcd  1.53 ad 3.37
PROC No 65-16  4.46 cd 118 ¢ 222 abc 520 bc 1.08 de 1.38 bcd 2.58
Taiwan No.1 5.34 ab 1.53 ¢ 039 ef 6.22 ab 1.88 de 1.28 cd 2.77

CV. (%) 10.6 11.7 40.9 20.3 42.5 28.7

Y Mean in the same column followed by common letter are not significantly at 5% level by DMRT

Table 4 Percentage of dry matter (%) in sweet potato selected clones planted for yield
trail at Phichit Agricultural Research and Development Center (PARDQ),

Kanchanaburi Agricultural Research and Development Center (KARDC) and
Sisaket Horticultural Research Center (SHRC) in 2014-2015

Clones/ 2014 2015

Varieties PARDC  KARDC SHRC PARDC KARDC SHRC
PJ.0106-1 28.4 30.0 30.7 30.1 32.3 31.2
PJ.0106-3 21.3 31.1 29.4 32.1 31.2 33.6
PJ.54-0104-1 36.0 33.2 33.3 33.5 37.2 35.8
PJ.54-0104-12 27.9 29.3 34.3 29.3 27.4 31.6
PJ.0102-7 314 31.2 33.5 32.8 34.2 31.8
PJ.02-1 30.5 33.0 31.3 35.2 35.1 34.6
PJ.06-11 32.1 31.6 29.0 34.2 31.4 30.4
PROC NO 65-16 (ck) 32.1 28.5 29.1 31.3 29.3 32.1
Taiwan No.1 (ck) 35.6 32.1 32.1 35.2 31.4 33.4




wWodigududs

mMsUgnitFeuiiiouil audidouasiannnanunsidng audideuasiamnnisinuns
NYauys wazAudidefivarumiasiny J 2558 wuln we.54-0104-1 Tilesidusuds 21.5
20.2 uag 20.8 MWy 1nnIugiUTsuisy PROC NO 65-16 filvidesidusiutl 21.0
19.0 48z 19.3 audu druiug iviiu No.1 Tiesidudull 20.0 19.2 waz 21.0 auddiv

(Table 5)

ann1sUg MU eulaun e 3 @aonudl wudi wa.54-0104-1 Tsf e s g ue wils
Tuirnauserduesidudindnuie lnelivesidududsgeniniugilseuiisulunnaaiud
waznnUlagliuesidudulla 20.8 gandniudiuSeudieu 1wy No.1 uag PROC No.65-16 7

Tasidusuta 20.1 waz 19.8 (Table 5)

Table 5 Percentage of starch content of clones planted for yield trail at Phichit

Agricultural Research and Development Center (PARDC), Kanchanaburi

Agricultural Research and Development Center (KARDC) and Sisaket

Horticultural Research Center (SHRC) in 2015

Starch content ¥ (%)

Clones/Varieties Average
PARDC KARDC SHRC
PJ.0106-1 19.5 20.1 18.6 19.4
PJ.0106-3 17.0 18.1 171 17.4
PJ.54-0104-1 215 20.2 20.8 20.8
PJ.54-0104-12 18.6 18.4 19.2 18.7
PJ.0102-7 17.7 18.3 16.9 17.6
PJ.02-1 19.2 17.3 18.4 18.3
PJ.06-11 19.2 20.1 18.4 19.2
PROC NO 65-16 (ck) 21.0 19.0 19.3 19.8
Taiwan No.1 (ck) 20.0 19.2 21.0 20.1

Y Validation of AOAC (1990 and 2000)
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NaNAATI WU anedusumaihiluugnveaey Tinanansangeniniuginumsns lag
12.50-0104-1 IyinanAnsaiads 3,617 Alanfusiels gandwiuginunsns Alvinandnsm 2,676
Alansusials wseunninAadu 35 Wesidus (Table 6)

Table 6 Total yield of PJ.54-0104-1 on farm trail in Phichit province during 2016-2017

. Yield (kg/rai) Increasing yield
clone/variety " " Average
2016 2017 compared to check (%)
PJ.54-0104-1 3,484 3,751 3,617 35
Commercial (ck) 2,836 2,515 2,676 -

v Average yield at three locations

[%
[ v ¥ 6

WastFud U MmInwire wua1 we.54-0104-1 TUasigusuIndnui 34.9 sni1wus

q
(%

WNEAINT Nmdasiduduiiminuia 35.3 (Table 7)
Wostgudande wuan wa.54-0104-1 Tilasiduands 23.4 Aadunananuwiy 846
Alansusiols asniniudinuesns Alidesidudutasesasn 23.3 Anlunandautls 624 Alansu

sols Inglinandnulegenimiudinunsns Andu 36 wWesidud (Table 7)

Table 7 Percentage of dry matter and starch content of PJ.54-0104-1 planted on farm
trail in Phichit province during 2016-2017

, Dry matter ¥ Starch content Y% Increasing vyield of starch
clone/variety
(%) (%) (kg/rai)  compared to check (%)
PJ.54-0104-1 34.9 23.4 846 36
Commercial (ck) 35.3 233 624 -

¥ Validation of In house method based on AOAC (2010) 920.44
7 Average starch content at six locations

¥ Average dry matter at six locations
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Auluddeuazidindngdlu luseudlesvudihsiiduluwaziadumds (green with purple
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63C) wavaiije (413 White NN155C) (Figure 2)
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S e e s s e R
L SV R i 2 5.

Figure 2 Characteristic of PJ.54-0104-1; leaf shape, lobe and storage root shape



dyunanisnnaeg
nmsUTuUseug daus 9 2550-2560 Iddumadmsugaamnssuutl 1 aedu fe
NA. 54-0104-1 (gnuansevinafiugual liniu No.1 Auugyie PROC OPS-101-R89-3) tauave
fuseiu§annsnirnisinuns wagshunsfusesiug Wetuil 15 Awnew 2562 Ussaniiug
$uses uariasuduiugusesde sumanusiang 2 laofldnwazieiu 1dun 1) Tinandn
3,617 Alansusials unniniuginunsns 35 Wesdud 2) Wesdudula 23.4 Aadunandnul
846 Alansusials 1nnIiuGNURINT 36 WoslHud

nsilulduselewd

fumeiugiang 2 wangdmsuianlduselevilunisudnuasuusguilunandiuds
fislusundanan (floun uay utlsansy (starch) quidouagiaminanunsidnssani
Tsanuwtls usEnlnegdn i @www) Anvienuduldlidlunmsndadumadvivagnainnssu
uils uazvenenalviuinumsnsgnifumaiiegmannnssuutsdsdinisuanseseniugunnis
90,800 Han lUgHUTENBUNTINUIENYIAITN annin 310, USENanudeaavnIsy 311n
UATIIVAN wazUSENlned 9179 (Wvnu) 91U 34,000 ven (Figure 3) atuayuyeniug
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Figure 3 Harvesting and transporting sweet potato to the flour mill of Thai Wah Flour

Company Limited, Khanu Woralaksaburi District, Kamphaeng Phet Province
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