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Breeding of a New Medium-maturing, High—quality, High—yielding Potato Variety
‘Pungnong’

YRIS|'" - ZH? - TAT - O[O - HOIA' - LT - RBHY' - 2R - U

Jeanhee Maeng'’, Byungsup Kim?, Shinjae Jeon®, Ansoo Lee’, Misun Jung?, Kiseong Kim", Heonseop Won", Ok Choi?, and
Jongyeol Park’

TZUSHNR s &Y URHTA Abstract ‘Pungnong’is a medium-maturing potato (Solanum tuberosum L.) cultivar devel-
Potato Research Institute, Gangwon  oned for single—cropping cultivation. It was bred from a cross between the U.S. cultivar
Steartveicégl%Jgﬁéﬂeiizeazréﬁg%,Eég:i;(ﬁz ‘Atlantic" and the Korean cultivar ‘Gumseo’ in 2007. Superipr Qrogenies were selected via
of Korea generational advancement between 2008 and 2010. The line ‘GWP08-011" was selected

27100085t ZEMHA AlSMBITLSH} based on stable yield and desirable tuber characteristics in preliminary and advanced yield
Department of Plant Science, Gangwon  trials performed during 2011-2012. Regional adaptability trials were conducted at three
National University, Gangneung 25457, |ocations from 2013 to 2015 under the designation ‘Gangwon 1-20'. ‘Pungnong’ produces

gzébtt(;f;:;iz;*?— long-oval tubers with slightly russeted yellow skin, white flesh, and very shallow eyes,
é’a“ngweon Sta;igiuhural Research leading to excellent tuber appearance. Compared with the standard cultivar ‘Superior’, it
and Extension Services, Chuncheon  €xhibited a lower incidence of physiological disorders, whereas its reactions to late blight
24203, Republic of Korea and potato virus Y were similar. The mean tuber yield was 44.7 t ha™, exceeding that of
‘Superior’ (34.3 t ha™). Although ‘Pungnong’ has excellent tuber bulking and high yield po-
tential, adequate pre—sprouting under diffused light and proper drainage management are
recommended to ensure uniform emergence and stable production. After a growing test

*Corresponding to by the Korea Seed and Variety Service, the potato variety was registered for variety pro—
Jeanhee Maeng tection in January 2018 (Variety Protection No. 6923).
TEL. +82-33-610-8761,
E-mail. mjh3565@korea.kr Key words potato, variety, potato breeding, dormancy
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U] AB7]22 191090 9F 12.0C oA 7] E(1991~2020)0l= 12.5CE 455t om, < 104
(2015~20243)9] HH7|L2 9F 143CE 1910 HTt oF 2.3C ol Ao Z UEFITHKMA 2025). 0|9 2
7| Ao AF2HEe] PR AOoEL A&HH ACE AEHH, 12, YFEF 5 TV T H=
ERF F71FAL UTHFAO 2023). A= AlEet 7|55 ASschs A8 123} <50 vigste] 7| SHslo| b2
ol 8%, A7 Fuf & F4 Ast 5 WA Aart =T ok Sy AA Al A 7199k A9dE
Irof I 2% Ao|E o] &5t &, o F, 7k B ASAH) 5 ot Auidrg ol sttt 2024 =4 AAL
AuiH A2 23,969 ha, AJAFES 593,017E0]H, 10 a‘%} Yt $HFL 2,474 kgo| UATHKOSIS 2024). ©] 7120 E74%};
HAL 15,521 haZ AA|9] 64.8%5 XA|o19H.0H, oS4} 3,928 ha (16.4%), 7FEZFAT 4,520 ha (18.8%)H L} 184t
BAplE wE £ MRS Zplg dusly] 9% 27158, 23 79 12719 8oz Qls) S%a) EHol
Ast He BAL ek B oS B F49719) Zujo] ot ¥ T S F7]0) 1L W Fko 7
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Fu7h S7kste] 2Rl Akl ofgle Aol oA 71 ol AiEe F351 “u(Superior) & Hl=olA=
75822 9F 130~1404 9] Aju7|7to] "Rt FHIFoIY, IHiolM = mE 5 oF 1002 Weo & 75351
2AFO = o §E L UTHHARC 2009). ¥7d2 HEFolH HRA Hulef Wi SAS 7|1, 7|FA, W-dAEy
9 A= =o] Al 2Ao] A3 f£EFAo] 4:5ke] ZU AR AujE Fsky ok 8y 98 & FQ9
ool Hiet Aol Wob kgl Aite AshAe AEHHA FAGAZE Hasi. HI sHode 48 %
758 AR FFol ALA s S o (Lee et al. 2012), u]'E qASH] TU AHE FET & 9
FE2 ob4 B9 dAoIth(Kim et al. 2013). ERF 7| SRSt Hi-g5tal AR, S AA W &R T
275 59| fisiMe wB/dER ofyet Bk Wels A, 17 P84 B 7RSS SAlol A= 5 lde
S oo & Aol 1712 Aol Atelal, ¥4 8T 7ol st Aol w2 AES A
F&(Pungnong) & =/3sIA71el I 54 AHet F2 A5 2 FE 54 BastaA gt

(o)
o e o

D)

A A= 52354 A4 mEAMHEEE AH7]E)ol w2t sttt wHl & S59F A Jo

A2 SFAE Adstalon, Ade 1732 4T A & o3 Al £/l o8&ttt A48 4 4
5 ARG FPsiGint. sl & S5t SAE T sto] A IAIHEE 3AIH7HA]

Uﬂl’q /\ﬂ‘:ﬂ AAANZHA SFASS ALttt A4 1A= 49 Aol mhEsto] 8 S0 513l
A 24| t= 39 Skeofl TEsto] 74 Aol 7 7t & SUIAIE skt A4 3Altiol A= HE el FEe}
F4E SHoE A AAsilon, HiolS HIxRt 174 Wsiet Augsz BAYsHA] &aL, wo] ¥ow T3go]
FY3 AAE Adsieich AgE AL 27 A AA A F(Preliminary Yield Trial, PYT % Advanced Yield
Trial, AYT)S AAISt] FiHdat 594 42 B7l6kdnh o)< 31t ELH 37H A of| A X]Q@%A]@(Regional
Yield Trial, RYT)Z 35t0] 5AFE, 34, &
Aol Al P HESHA

11@11—.%/\104 2 2013378 20159714 FAEEAR = FS(BEA), FEELZAD) L FHEZADANA AASHA

FEE T HEEF S0Superion & AHGIIALE. FENHE BAME 39 Sh-ag Aol sl

68 Skl A1) 2SH0HR 00, T HAO oYEAUIE 48 B4 tho] sl 58l Ak o] 701

FEATH A BEAEE(RDA 2012) 7|20 2 o190, 13X} A R|oA= 2| TP uH

Sto] AAISHLE BE A A Z2odE(PE) ¥E0 7 W59 o, W] ¥H(Randomized Complete Block

Design, RCBD) 34H2-0 2 8 X]5}c}. v 442 A, 71d 299] 20575 $:8510] A8 U 532 ALY
ot A AY = Fe 80 %25 cm (124]), FAT} FHL 75x 25 cm (1RA)Z oIt AS2AME 05 &
7040 AA|5}g0oH, &7 7‘0](stem length), 3 &7] s(number of stems per plant) 5 A|AHE A& EX

ZASIGT, S R 2055 43sto] BA50t WAES AR T 10 aF SR ST 77
HOF oM 9 SAS XA ]-O]-Oﬂ O, 7]& A (malformation), A7 4|(cracking), 53-5(hollow heart) & HFZA

lm J
O_>C oL
(T orlo o 49



Z(internal brown spot)?] EYES AA 48 7 F Y7t WAyt YA4e H]‘.%(%)i ’5_ SHATE. H|S(specific
gravity)2 YrEEZ 100 g Yool 773 607]S Adtslo] 7] & A9 2E AS
= 371 & FAIE7] T FA - 5 FAD]el vt Aitstitt. A= d(dry matter content)Q H 23 534
UL AT E ATRARLAIIERDA 20127 FLEAY FE SHZAIEKSVS 20110 e ZABHLE
71 5] AL FE2 52X AFATRAIZ(RDA 2012)0] F5ho] HA|SHAT SARA]Z SAS software (version
9.4; SAS Institute Inc., Cary, NC, USA)E o853 o, E=£ 71 W v+ ttests Aot §-9A4-& Aot
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A2 A4 Wﬂi’- 7}37\] %L*}E‘ AP ZGoA AFHGAIE 717 5 AFHF B AT 2404
St ZAelola A0 thE AL 2014d SFAIE AESHA] 95 ATREAIA Potato virus Y (PVY)S} Potato
leafroll virus (PLRV)S tJAlC 2 B7I5tit BHAL 89102 ARG on, Z4Y o E 8494 ZSHH(ELISA)S
o|-&3t o AFZ Bl IRlstelrh. TAH o et A/d2 st AR} HHEwS=(Phytophthora infestans)

por

2 Hopio} 24 141 Aol H 15 F 6-8% B ABA] 437 WAL LFI)2 4BA L] & He|
F75] BRte JBUET 201405 20159717 21gh G PR Bl A Ay 2Aste] SO I
2ASFIEHRyu et al. 2006). Z7HEI o] (common scab)el Tt AL ALHSAY w3} ¥ AFHY ALY
A o gt A 2AS1GE By B FEE F ZAASH o344S 2Ale] WSS BosITh
wrel We) 24 9 B EAEY APATZAPIZRDA 2012)0] Fso] AN,

o [e]
F8EYH

o

F-5(Pungnong)2 FU=sd7edNM 4T S 17128 AR F5oltt 20073 vl= §4 5 tﬂ/ﬁ
(Atlanticy & RO 2 skl | S4FFR ‘T4(Gumseo) & F2O2 AFwHE A4 510 IS4 1,080H
YE3IAH. 2008 AAY AAIHGLONA 173 HFo] 93 10074152 AL 2, 20099 A4 Xﬂ%ﬂEH(GZ)Oﬂ/‘i

r

L 9% Fo] 945 AES LISt olo] 2010 A ABATGIONA St 17 EAo] 943t 1045
ASIT A AES 201192 20128704 HAOIA 267 AAAFRARES Alstel 4, 77 B4
2 A A WALk 1 23 4 17 Qo] 9551 B4l gl ‘GWRS-0I ATE AF

Adrstgich. M AL A2 20135 E 201587H4] ASE 74E1-205°F Foiste] 3, B 4 34 T 370
AGo A AFHGAHE +FoIAt 5AH B4, 94, T4 4 ¥ AF4E Griet 47, d2EEQ 4
(Superior) @} H|5}o] ==F/go] Q<51al M B, 1= 7ol I w440l Holu 2015¢ FUEEAA E5d7 &Y
ALl AEFTo R A E9loH, %5 B "?ﬁPungnong)’ﬁ W5 tHFig. 1). o]F& FHZAY
o] AEiHARE AA 20189 19 A FFOE EF 2(EZHT A692332)2 =Y
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Year 2007 2008~2010 2011~2012 2013~2015 2016
Atlantic — 1
Parents X - I 11 g GWP08-011 g Gangwon1-20 g Pungnong
Gumseo —— 1,080
Procedure Artificial Line selection Characteristics Regional Final selection

Cross testing adaptability test

Fig. 1. Pedigree diagram of new potato variety ‘Pungnong’.

FoEH

‘59 AEA 9 17 EAL FAAESHE S5 Y(International Union for the Protection of New Varieties
of Plants, UPOV 2003) ZAM7|E3 3 ESAY AR 5554 RAPZIE(KSVS 2011) of wet RARSHIThoF E442
3 F 73 Aol ok SET T HAF63 V, AC 015 A)OR 2417 A% 2T P04 24,
E59) Woh Y2EE SR 2707 O AT ABPOR Uehton, Fekrie] kEAohd 2] ZEE
oo} §AISIT. Ea 22 67]9] S0} 1] Lol “o]eh SASISITkTable 1, Fig. 2). & HApAio]o]
Sfelo] QR Aol ZAe holch @3 FUshA HE Stk &S oD YEsielon ssiRe Sl nc
BT =7e $AFToE U EY ta &t Y42 HERE oI Aol mE tha g TR FHIE
eI Shick(Table 2). M4 a0z obgh 2ll(russet) BAS 745, S walole), Egt o] Hl$-
ol 9 FAo] 94T 2L Sl HEFoITHTable 3, Fig. 3). Fs o I FANE 25 5
oF 90~95¢ & O] ‘T A (Atlantic) A H AU O H(Webb et al. 1978), 4C A-2A% A| AAAJo] -=5}0] ‘F=uf’ E}
A7717b0] 29fol4 AREE B4 Ueht E5' 2880 vl Rr} 3% Boton] EB AWS BT 62
cmZ ‘F](50.5 cmy Rk AYoH, A4k v&Eta, AHSE SulET 097 Ak FF $FL 952 go &
‘o]’ 795 gHth WRITH(Table 4). webd 7] A7 9 AF d= Sdo] Bast 48 9 758 AHiol et
EF05 woHEo

Table 1. Sprout characteristics of ‘Pungnong’.

Anthocyanin coloration of base Tip Length of
Variety Shape
Intensity Proportion Habit Anthocyanin Lateral shoots
Pungnong Conical Medium Medium Medium Medium Medium

Superior Conical Medium Medium Medium Medium Medium




[Sprout] [Flower]

Fig. 2. Characteristic of ‘Pungnong’.

Table 2. Major plant characteristics of ‘Pungnong’.

Variety Maturity Growth habit Stem color Leaf shape Flower color
Pungnong Medium Spreding Green Ovate Red-violet
Superior Early Spreding Green Ovate Red-violet

Table 3. Major tuber characteristics of ‘Pungnong’.

Variety Shape Skin color Flesh color Eye depth Dormant period
Pungnong oblong-oval Yellow ‘White Shallow 90~95 days
Superior Oblate Light yellow White Medium 80~85 days

Fig. 3. Tuber characteristic of ‘Pungnong’.

Table 4. Agronomic characteristics of ‘Pungnong’ evaluated in regional yield trials at three locations from 2014 to 2015.

Varie Emergence Rate Stem length No. of stem No. of tubers Tuber yield
ty (%) (cm) (No./plant) (No./plant) (g/plant)

Pungnong 94 62.5+2.3%™" 2.840.7 6.3+1.8 952476

Superior 97 50.5%+3.0 2.5+0.2 7.2%+2.1 795+157

“Data are presented as mean+SD (n=60).
"indicates a significant difference (p<0.001) by t-test.
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RS AEspsaero 7 Agstel AL 370W BF ST Eie'o] 44.7 t/haE TIREEQ Zu]o] 34.3
t/ha®c} 99517 QKIS HE 73, 1=5.77, df=8, p<0.001, Table 5). o] YuX| EALEA AT}, EZ(F=19.60,
p<0.001)7 A7 &(F=6.23, p=0.014) o] GOl FeFL vlH o, E53 A9 7 45442 ol5A)
LQUTHF=0.08, p=0.919). °l= ‘F-5'9] S0l AR ol BAGlo] FuPEet HEA 4T vrehdich. S5

rHAES YHEIY = W5 A S (coefficient of variation, CV)+= ‘B570| 13.17%, ‘5H]’7} 18.82% =% ‘F5’0] X U
Ao e $F "ol AFoE A2 HFS HAh T Levened SEAMI AANA= + &5 1 £4H9
Zpo] 71 F-2I5HA] UL H(p=0.969), Shapiro-Wilk F+/4d HAANAE H++4 7HdS WEdto] 2] SAREA 2
Ago] HA% Aoz BALL FT oo HY o - 9GP BYEL 24 A £ BE

ot Aol UERA] FkTh(Table 6). &5 A8l 71FA<t A TAES Fs'°] ‘FoHYG ¥
T2 Eoh Ui AAsd S43-s WREAREE o WAES T2 1.0%, 1.0%, ‘U= 0.0%, 2.5%%=
FEZ 5ot Zol7t Uit ¥ 739 H|S(specific gravity)2 “B-5'0] 1.070°0.2 ‘4=u]’ 1068t F-2oH E3koH
(p<0.001), A=A AT £ F5'0] FUET FOJ5H %O]ﬂ(p<0 001, Table 7). |23t AT} Fiso0]
rrlet 5% U FES RASHHAR MEAQ dagE EE8E 5 U2 AlARIH

o,

Table 5. Marketable yield (t ha") of ‘Pungnong’ in regional yield trials conducted at three locations from 2013 to 2015.

Pungnong (A) Superior (B) A/B

Locations
2013 2014 2015 Mean 2013 2014 2015 Mean (%)
Gangneung 37.9 39.8 40.7 39.5 30.5 30.1 258 28.8 137
Pyeongchang 36.3 48.1 49.5 44.6 32,0 41.4 33.2 35.5 126
Hoengseong 493 493 51.2 49.9 29.9 449 40.8 38.5 130
Average 41.2 457 47.1 447" 30.8 38.8 33.3 34.3 130

* Marketable yield (greater than 51 g).
*** indicates a significant difference (p<0.001) by paired t-test.

Table 6. Frequency of physiological defects on potato tubers in regional yield trial for two years from 2014 to 2015.

External defects (%) Internal defects (%)
Variety
Malformation Crack Hollow heart Internal brown spot
Pungnong 1.5™ 1.9" 1.0™ 1.0™
Superior 35 4.6 0.0 2.5

"means no significant difference by Fisher's exact test.

Table 7. Specific gravity, dry matter content, and starch content of ‘Pungnong’ evaluated from 2013 to 2015.

Variety Specific gravity Dry matter content (%) Starch content (%)
Pungnong 1.070™ 18.08" 11.817
Superior 1.068 17.59 11.35

*** indicates a significant difference (p<0.001) by independent t-test (Welch's t-test).

SRS
T A AJPAHE W7o flste] 2014ERE 20159747 237 24 AFHST I A 2FONA
AES AT AR7IE T T2 HEES ol vls) 99 AW £ o L2|d Y ER



2 AR UJEPRA|Y £ Z= T 7Aool dnh AREe] FQ Hlo]#]AQl Potato virus Y (PVY)Q} Potato leafroll
virus (PLRV)O] i3t A/ 20149 B A3 APEZNA ARE T34 2708 XHHH ¢ = BrlelA A=
3719 Y& AF ol ELISA (enzyme-linked immunosorbent assay)= H}o|ZA 7+ £ g9 slgiom, AR
49 AL GeLoz ZAIh 1 A% PVYE BT ol F EEE ddolslon PRV 49 Al
T B BFolA ERlEA] ekoktt. fioly AP 20148 FE 20158714 371 A Ho] A FZZAIHE ZZT
chig ol d WS WY} 2L AMEGIIA Co]y WHES Fi0] 816%, Sl 7} 83842
T 55 1 2 Aot gl ZANA Y AJAEL ul T BT A5/do|Atk(Table 8).

Table 8. Resistance level to major viruses and some diseases of ‘Pungnong’.

) Late blight resistance” Virus* Common scab resistance”
Variety True Field PVY PLRV Disease rate (%)’ Resistance
Pungnong S S S R 81.6 S
Superior S S S R 83.8 S

“R: resistant, M: moderate, S: susceptible.
YDisease rate (%)= No. of contaminated tubers / No. of total tubers investigated x 100.

M & Mol 7o

Fo Subdo] &1 7 A W0l AL FAF 1728 4R EEOR, FUSHAX L EAH L
GIZ A7} 7Hs e o] Asirt. Fe HAHY| o] FA A L7} AL EHLS XL Qo] 1HE A FE
¥ Folrh WA sith Hof 7|7k GuPRT) 2% ol4F AA AHDE Hg FRE 9o BE A HHst o}
et a7EY B3 Ty ESolng Tl AHE ki EE AHFe 25ske] Bl 17 WS Solk
Zlo] dastt. Fs'e 7 HWM Fosto] I 37 YA HlRo] & EHES DR, b7} ASAY A3} Be
AElg 58 4712 A 583 A9 3 14 2] Z7kste A%S Bt weby 1Y 5372 2580k
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St A Alofl= B2 XA E0t0] Auiske Aol fEfsit Bt 374 v H 4S8 e %’4511 7Hst
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TS VIEE A FF5 T2 s S4EFS WA (Atlanticy?t S %455 S41(Gumseo) & 1 H 5}
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oH Wigo| 4euQt B89 0, Potato virus Y (PVY)ol thEh wh-g-o
HGAW AT B S 447 tha® S0) 343 vhath wQTh Fee 77 )7t Fuskn Aol
ol ¢ Wol WAo] L& EXo| Yo wF A FH A :

stal aijg= E]of FelsfioF gt

ALAL
H =50 ZIRAEE SAATL(HAME: LP0018112026)2] A U0 oJsf S AndUtt
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