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Abstract

Two experimenis were conducted in this study. In the first experiment, 13 potato
clones were compared for yield and morphological characteristics in the RCBD design
for 3 replications under field condition. Analyses of variances for height at 60 days,
bunch width at 60 days, leaf width at 60 days, leaf length at 60 days, tuber weight per
plant, weight per tuber and yield per rai were significantly different at P<0.01 while those
for number of stem per tuber and tuber number per plant were not significantly different
(P>0.05). According to yield per rai, mean values for three selected clones, KB211
(3363 kg/rai) AT 192 (3310 kgfrai) and AT 431(2593 kgfrai) clones, were not significantly
different from those for the control 1008 (3422 kg/rai) and Spunta (3355 kg/rai)-but
significantly higher (P<0.05) than those for the control Atlantic (1924 kg/rai) Kennebec
(1283 kg/rat) and Russet Burbank {1396 kg/rai) while that for another selected KB 154
clone (1887 kg/rai) was not significantly different (P>0.05) from those for the control
Kennebec and Atlantic cultivars. |

According to the morphological characteristic comparison, 13 potato clones were

divided into 4 groups. The first group was Atlantic group which comprised of 5 clones

-



namely AT 18 AT 179 AT 192 AT 431 and Atlantic. The second group was Kennebec
group which comprised of 5 clones namely KB 154 KB 165 KB 211 1008 and
Kennebec. The third group was Russet Burbank group which comprised of 2 clones
namely SP 51 and Russet Burbank and the fourth group was Spunta group which
comprised of only Spunta cultivar. All four selected clones, AT 192, AT 431 KB 154 and
KB 211 could not be distinguished from the other somaclones and its control cultivar in
the same group by their morphological characteristics. 4

In the second experiment, DNA finger printing by RAPD (Random Ampiified
Polymorphic DNA) was conducted to identify genetic diversity of 13 potato clones
namety AT 179 , AT 192, AT 431, KB154 , KB 165 , KB 211, SP51 , RB80, Atlantic,
Kennebec, Russet Burbank, Spunta and 1008. Nineteen primers were found to amplify
DNA of those 13 potato clones while 7 primers (OPN-03 OPI\-J—QS OPN-07 OPN-12 OPN-
13 OPN-14 and OPN-15) provided different DNA banding pattgfns that distinguished 13
potato clones from each other. However, only 3 primers namely OPN -03, OPN-15 and
OPN-07 distinguished each clone from the other clones and its control cultivar ahd all
four selected clone_s showed DNA finger printings which weré clearly different from the

other clones.

Keywords: Potato improvement, Somaclone , DNA finger printing, Random primer , RAPD
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Mean square

; Leaf 1

Source d.f. Stem no./ Height Bunch at Leaf width | it Tuberno.  Tuber wt. Weight Yield

tuber At60days 60 days At 60 days. 60 days” perplant  per plant per tuber  per Rai

(stem) {cm} {cm) {cm e {tuber) (gm) 0] {kg)

Replication 2 0330 ns 65.717 ns 186,923 0.108 ns 0.047ns 4,486 * 1.307.08* 657.37 ns *3232727.480"
Cultivar .12 0.189ns 243.640**  323.350** 0.721** 2.026** 1279 ns 7811.32** 1018.22**  2009355.968**
Error 24 0.0%4 22.268 . 73.622 0.180 0.482 0.082 2544.11 341.888 690343.89

CV{%) 20.16 13.84 16.80 9.55 994 24.21 34.94 40.58 36.15

L1
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Duncan's Multipie Range Test at alpha = 0.050

Treatment | Cultivar/cione Stem/tuber | Height 60d, | Bunch width | Leaf width Leaf length Tuber no. Tuber wt, Welght per Yield / Rai
number {stem) {em) {cm) {cm) {cm) | /plant (tuber} | /plant {gm) | tuber (gm) (kg)
1 1008 1.74 37.10 BC@ | 49.28 BCDE | 551 A 8.12 AB 4,72 21542 A 73.12 A 342162 A
2 Atlantic 1,62 36.70 BC 5283 B 416 DE 7.02 CD 4,57 125.62 8C 2817 B 192418 BC
13 Russet Burbank 1.95 33.56 BCD 52.51 BCD 4.43 CDE 7.06 CD 3.56 92.39 BC 2882 B 1395.53 BC
4 Kennebec 1.34 2640 D 3690 E 4.89 BC 6.91 CDE 4.47 7740 C 23.36 B 1283.26 C
5 AT18 1.38 32,58 BCD | 4521 CDE | 4.44 CDE 6.66 DEF 3.07 149.00 ABC | 51.86 AB 2388.43 ABC
6 AT179 1.48 2885 D 44,03 CDE | 4.22 DE 6.67 DEF 3.67 105.93 BC 3162 B 1694.94 BC
7 AT152 1.33 3793 8 53.13 BC 4.78 BCD 7.18 BCD 3.42 206.89 A 59.11 A 3310.23 A
3 ATA31 1,22 32.30 BCD 52.33 BCD 4.25 DE 590 EF 3.47 162,04 AB 45.26 AB 2592.67 AB
9 KB154 1.46 2820 D 47.83 BCDE | 5.01 ABC 7.91 ABC 3.33 117.94 BC 3346 B 1887.04 8C
10 KB165 1.63 2993 CD 39.43 DE 4,26 DE 6.75 DE 2,56 104.18 BC 50.43 AB 1666.80 8C
11 KB211 1.97 2683 D 56.50 BC 5.36 AB 8.53 A 3.59 210.07 A 62.19 A 3362.89 A
12 SP51 1.18 31.53 BCD 48.67 BCDE | 4.03 E 641 DEF 4.11 99.86 BC 26.79 B 1597.87 BC
13 Spunta 1.49 61.30 A 78.27 A 4.10 DE 566 F 3.23 210.16 A 71.07 A 3354.53 A
F_test ns LE] oK * % ok ns ok * % Ak
NB @ Same letters mean no significant difference at P< 0.05 by Duncan's Multiple Range Test

81



MR 1.3 dnyasnedugiuingeaiuni 13 mowugluanwls

d1é g fdfiu faon sty #lu n“iﬁﬁ?ﬁj NI Junsaia
' | vatlutey
T 1008 %07 . ﬂam“:‘m ' W2 iuile Awkansa naug
2 Atlantic fide v naus fWondu HULFR Wi naw
3 Russet Burbank filn - nax3 ﬁié‘:ﬁn RTC R Tl g Huur QLI
4 AT18 fidler N TE Aondy wuuda WLt AaY
5 ATI79 G VTN naxs Fendy . g Yl oy
6 AT192 i N nays Fadn HYLEA YUUA non
7 AT431 e Y1UR naws Aondu MNTEL) WL nnY
8 KB 154 ¥y - LTS ) nunidla Aadamsa g
9 KRB165 fidlya - nonior A e Asanse naws
10 KB211 GNP - nenise? Tl e Aansa naws
1 SPSC51 Wi - nos el - aunEadmnan Wt | -
12 Spunta ﬁ'u'wn"m - nawd Wondy nuude WA navd
13 Kennebec Sitie} - neniFer ) uuwile Asamsa nani3

19

61



20

MINTA L3 (o) dommzmadagminsweniudis (G1) 13aedufluanmls

o ar o w Af - - J o v 1
RN ey Ao URMBIT Fuputiormdain

1 1008 11a9IA3Y Ao P17

2 Atlantic winoendy ASou 17
L y

3 Russet Burbank naseu M T2%)

4 ATIS minensy ICY ap]

5 AT179 mAvanTy CETEIT] Y13

6 ATI92 masensy, ANTHY v

7 AT431 N EERGERT RIToU un

8 KB154 ininaniy T e

9 KB165 ALRGERT fisou Tav)

10 KB211 widoensy sy yM
o, :

11 SPSCS1 tnaoou MY Tep)

12 Spunta sy Aoy R GLELEL!

13 Kennebec mdoanTy TR w7

0c



[ 3

&

MW 1.1 dnenvnsaneiug AT 192 ugs

AT 170

-

A o 1 o
MYN 1.2 anenuzluans nguaneniug AT

AU AT 431

21



P 1.3 Sty veq 8EMUY SP51 Uz g Spunta

N 1.4 dnvoizluaeg NGNAEWUG KB

22



DA 1.5

J'I"Iﬂﬁ 1.6

1 Atlantic
1008

anmroizlures anewug 1008 WU Atlantic

Russet Burbank

Kennebec

anmtuzluves Wug Russet Burbank uas Wug Kennebec

23



ﬁuﬁ Russet Burbank

MW 1.7 5907 60 Suveaiuss 4 CRTIN

MR AT 192

24




MOWUG AT 431

MeWug KB 154

AN L8 NI 60 TuvesmeR ar s TORUT ATI79 T0WUT AT 431 D AWWUT KB 154




Russet Rurhank

Atlantic

o

-'-; s s v o o ~ o
PN 1.9 n3viveuiudTugulSoudion 3 Wus

MR 110 N30iveTursa 4 wviug (TaanTnaw) lunqu Atlantic

26



M 1.11 n5ariaveaiud mowug KB211 uag awWUg KB 154

27



o, d o er
aguazInrsaimanside

NMIATIEHanusls vt nyuzesnlsenaunaniauaiuHSAG2) 13 e

w & 3 a o o w o w o e &
Wit ilszaeudie 8 miowug lwunlnau 1un aoWug ATIS owuf ATI79 deWug

4

Y4 o & a @ o @
ATI92 @WWUE AT431 WU KB1S4 awWug KB 165 eoWuf KB 211 uoy aeug
[ w oo =1 @ oA w . w & w o o

SP51 A WHQ&‘IEU‘UMUU S WUE A9 WUE Atlantic WHE Kennebec WUWT Spunta WUWE Russet

w o 1 n’j ; 3 o 4 ; ‘o =
Burbank ttaz mowug 1008 tuanmlsluadell nuh anugesddui 60 Su anunhelui
60 T Ao luh 60 Tu anwnhaveansaud 60 Ju anwndavedlui 60 Ju Anuen

1 E 4 ¥

vo3luit 60 Ju hmiintdedun himindena use wandeaels danuurnaenuesal
vedidgamieada <001 dau Swanddundndeds uas Sunuimedu Tullany

o &

UANSITUN A AADE 1SN Ud AT (P>0.05)

v ¥ B
ninwansnaasstuasalinund 2 medugivi fe Danewus KB 2113363 nn./15)
A [ 1 or - L} é
Fathueoiug(TmnTnawlungy Kenncbee taz 2) mewing AT192 (3310 nn./ls) dudu

o'

aeiug(Tsulnaw)lungu Atantic Iinawdade 19gqininiug Atlantic (1924 nn/l3) fug

=

Kennebec (1283 nn./15) naz Wuf Russet Burbank (1396 nn./13) etaiiibdrgmeaia
(P < 0.05) uaz hiuanaremeedaedieivedin (P > 0.05) AU Spunta (3355 nn./19) uae
aeviug 1008 (3422 nn/15) daudn 2 awwuglmi Uszaoudas mefug AT431 (2593 nn/

15) way aewug XB 154 (1887 an/13) inandamasdsls hiuansmamaeadfedial]

od ey (P=0.05) fuug Atlantic (1924 nn./15) uAgINIIWUT Kennebec (1283 an./l3)

= ] a { 3 a o 4 ' o -
(3199 1.2) Fearpandosiuswaumenaaesiauunluiaf 1 (G1) fwudiaeiug naiis

W o = d 3 ' Fooas a )
4 oiug nandamdesde s geniniug Adantic s Wug Kennebec (R3wsuazanig, 2555)

o & e a ol o & o
muumﬂwam‘i“nﬂaamlsﬂmﬁﬂnwanamﬁlu‘mwwm(m) ARTULN HAZNTSNAAB I

o

b

v » 1 4
aoe (G2)lunssitagy 189 sTudSaits 4 s 18ud 1) meiug AT192 2) meiug AT431

T
=)

(4 L o iod 1 ar 4 -]
3) MeWug KB 154 uaz 4) teug KB 211 Wumeius mifidumsdadoniior

dusSuninuasnsfugniudiaitemaulsjlulszmalneas T

[] @ q’/’ ¥ [ o & @ a
a3 lsfmminnanisnaseslundatimin aeiug 1008 Fudumwiufindng

o & ar '3 -~ Qs ] ] o)
aonfuATemaiy Weamameiu Yssmeeemasifo uaztanglungy Kennebee Ufnuam

Tumsdiudnauas Inandagelutlszmeaine TsaumsidfumsAnsandussaMidus

q'l al & a v A T o
HiaBnuiemeiug ImiWensulsgisudiu

28



)

[ o o o > ar % a o o
dmSumsfinuidnyuzniadagninenis 10 Snuuzvouiudia 13 meRugluanimw

b

3 1 » H
T5lunseit wuh ewnsodauiaiudss 13 eeRug 18 4 nquasil (a151ed 1.3)

1 (Y 3 @ @ R o o
1 nguaewus Adantic 311U S ewWug Uszaeudi Wug Atantic aoWut ATI1S

o v 2

o ar A «r =Y
mIOWUE AT179 moWug ATI92 uay eoWuf AT 431 Faaewusflunquillidnyuzma

nt,

s

g 1u'mmwﬁnuuwmuwﬁaﬂamﬂmﬂumu finsAanenduuiae §rdudiver nsaju
L] . ) o o o 9 b3 T X ar A ar
UK (spreading) 11J3Jm's%msﬂammumusaumﬂuﬂﬁ:ﬂaumﬂuum 2-4 § N1TIALTOINN
t =y =3 ==Y 9 YY) e [l
yoaludosuuuFa Tunaus (ovate) A¥saduvaimna1r Waiudiegilsunsenautound)
o o & a L o a il o ot o < <% &
fiweiundesniuuazituiab oy Fuoudeimdewiduvia@eisish 1.3) Feagllddme s

V- T civ r N ar r 3 ar o = =
aewug lunguil ldannsousneenaindu 18 lnglddnyasnndugminanifnm

v ) o 3 @ o o o o o
2 RUEYUT Kennebee $1mau s aouf 5znoudlo aesug 1008 moWuf KB

9
=

w & w & ] ar ar  dt & 1 =
154 TWHUE KB165 aaWuf KB 211 uaz Wi g Kennebee aovug unguil lufimsdanen
) o2y | & n’: J =1 ar = Y] | o W o [
AU NIHNNIAINT (upright) “l‘uuﬂmmimmsmmu5aumﬂuﬂﬁzﬂaumzﬂmau

2-4 ﬂ m’si)m'immmaﬂvﬂﬂmmmﬂﬂ (open) “lummmwm“lﬂmuuwamsm (obovate)

= 24

mnudiagﬁﬂaﬂam (long oval) ammaamamamﬂimm“wumssem ﬁﬂ]ﬂﬁmﬂﬁlﬁﬂﬂﬂ'lﬁ
o~ o e o oA [ L a 4 3 o
Y12 (AI1TWN 1.3) Taeta s mﬂwmﬂuﬂquu”l.umm&msﬂﬂaaﬂﬁnﬂnu"lﬂiﬂﬂhaﬂymma

FUPIUITNIUFWADIAY

v w o & o @
3 nguaIsWus Russet Burbank §119u 2 a1evius 1/5znoud o Wi g Russet Burbank uaz
[V 4 o o ' J 1y = o ¥ A ] i -1 o A ar y
g SPs1 meuf iunguil lilinsdanen S1AuTder nsevuud lufinsdadesduuy

wseudrdu Yszneudaeludos 24 § mavtaSvedavesludesiuuiathunate lunas
1 4

(ovate) TR LA ﬁ";ﬂudﬁ"&gﬂﬁaﬂauﬂn (long) THIveIMIFhIAABY Uas

<

ﬁuﬁmmumma (russet) ﬁ"\]ﬂﬁmﬂﬂﬁﬁﬁﬂﬂ1ﬁ"lﬂ’3 (ﬂ’l'iN‘lf‘I 1.3) “If\illﬂﬁ'lil'limlﬂﬂ 2 YR US

q

floananiulZvndnuas gMadugINnNAN

o o uy 9

1 v & o w & o (=Y = o
4 ARNAWWUY Spunta U 1 WUF AD Wuf Spunta Wugil TulinisAnaen drdudaiaa

-}

1967 NIOULA (spreading) TulimsaSvesianuuinseudidu dszneudqnludes 2-4 g a3

| ]

TREeR e lugosuuyTalclosed) Junaw3 (ovate) UAWoATUIRTIUNGIS HITUAT

29



t oy A LY | A L= dir a o =1 Af ar qa‘ oA 2
§ﬂ51~‘1ﬂﬁﬂ‘§ (long oval) THRAVIMITHABIATUUASWUANIYY TUBIHUBWINIAITN DD

a 4 g o e a o a o P
A3y Futludnymsilszimiufyeaiug Spunta (13199 1.3)

30



31

MSNARDIN 2

s wunmeamidiBueve sl Yametug lvidae3s RAPD
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1.1 g 1008 1.8 o0Wug 1 KB 211

1.2 WugnSouidey Atantic 1.9 dWug na KB 154
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1.1)  2X CTAB buffer

1.2)  10% CTAB buffer

1.3)  2-mercaptoethanol

1.4)  Phenol:Chloroform:Isoamy] alcohol (25:24:1)

1.5)  Proteinase K (20mg/mi)
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1.7)
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1.9)
1.10)
1.11)
1.12)
1.13)
1.14)
1.15)

1.16)

Rnase A (IOmg/mi)

Tris(10mM)-EDTA (1mM) pH 8.0
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ﬂgm‘fwnau"lmf Taq DNA polymerase (Invitrdgen,Brazil)
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PCR mixture 1X Fina! concentration
10X PCR buffer 2 ul X

50mM MgCl, 0.76 pl 1.9 mM

10mM dNTPs 0.1yl 0.05 mM

Primer (10 picomole/ l) 1 10 picomole

Taq DNA polymerase (5 unit/ i) 0.1 pt 0.5 unit

DNA template (80 ng/ ) 2p 160 ng

Deionized sterilized water 14.04 ul

Tevsw 20 pl
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PCR profile
Denaturing 94 C
Denaturing g4 ¢
Annealing BC
Extension 72C
72C 1 min

Hold 15 C forever

2 min
1 min
1 min
1min

5 min

1 cycle

39 cycles
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NTSYSpe (Numerical taxonomy and multivariate analysis system) version 2.02h (Rohif,

1998) unzdanguaulndBean1eWugnisuaa03F Unweighted pair-group method cluster

analysis (UPGMA) 122 RIUIRAIRiANMMIIoN (Similarity coefficient lanlisunsy

NTSYSpe
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2) ATo g Ly g r . O 1" _____| ATo=viufAtantc

3) AT178 - - ‘1 Ay - - 2 M uannguaaiug AT aanainfiu
4)AT102 M 3 j VY = S .y 3

sataat Bt TR | MR . S Raiy S

6) KB154 1 - - 1 e e 4 2

7)KB165 1 ; : 1 . ; : 2

et & 1 - 4 1T e N

9) SP51 3 i ““-1 -‘! - - - 2 ———» "Syun SP51 aanain SPo
osPe 1 1 . By L L 2 ——— spo=iiugSpunta

11)RBo - Sy £ . & = 2 ) RBo = #uf Russet Burbank
12)KBo - A1 x 31.‘ :11 - - 3 ____ 1 KBo=iufKennsbec
13)RBS0 - 1 - e~ T 3
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1=1008, 2=Atlantic, 3=AT] 79, 4=AT192, 5=AT43], 6=KB154, 7= KB165, 8=KB21 2

9=8SP51, 10= Spunta, 11= Russet Burbank, 12= Kennebec, 13= RBS80
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4) AT192 %y . LWy 2

5) AT431 T T ST 4 —
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7) KB165 '*“\1 ' 31 - A1 3 > wannausnuwug KB viouumaananniu
8) KB211 A, 3 3, 4 el

9) 8P51 1 1 1 1 4

10) Spunta 1 1 1 - 3

11) RBo 1 1 1 1 4 RBo = Wuf Russet Burbank

12) KBo -y ‘~\1 . 2 > KBo = Wuf Kennebec
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1=1008, 2=Atlantic, 3=AT] 79, 4=AT192, 5

9=SP51, 10= Spunta, 11=

13 water

M

=AT431, 6=KB154, 7= KB165, 8=KB2] 1

Russet Burbank, 12= Kennebec, 13= RB80
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A ar ¥ &y r X ot n’l o
amfl 24 nsdanguanuindSamatignssy (dendrogram) yeaurSa 13 mosug

1008
‘ Atlantic

” LT119

—GPSC51

Russet Burbank

-AT192

-“AT431

Spunta

¥B154

Kennebec

L] ¥ L) i 1 a 1 1 L T ¥ 4 L ¥ LI ] L] 1 ¥ 1 i

. T
0.30 0.43 0. 56 8.70 0.83
Coefficient
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Fo o g 2 , _ v 14 "
mmiafi 2.4 fidutlseAninnundiafaiuuououfiBue (similarity coefficient) ¥oe Turlfs 13 meviug

1008 AT, AT179 AT192 AT431  KB154  KB165 KB21l1 . SP51 - SP, RB, KBo RBSO
1008 | 1.00
AT, | 0.34 1.00
AT179 | 0.31 0.83 1.00
AT192 | 0.35 0.43 0.45 .  1.00
AT431 | 0.34 0.42 0.42 0.71 1.00
KB154 | Ossdid i @it 1 0.36 0.42 . 0.58 1,00
KB165 | 0.26 0.33 0.30 0.36 0.5 0.43 1.00
KB211 | 0.23 0.35 0.30 0.36 0.58 0.42 0.75 1.00 .
§P51 | 0.31 0.54 0.54 0.52 0.65  0.51 0.48 0.56 1.00
SBo | 0.28 0.30 0.34 0.42 0.56 0.44 0.45 0.54 0.47 1.00
RB, f 0.26 0.55 0.61 0.45 0.51 0,37 0.37 0.45 0.69 0.47 1.00
KB, i 0.21 0.33 0.31 0.32 0.53 0.44 0.61 .72 0.53 0.52 0.44 1.00
RB8O | 0.27 0.31 0.35 0.64 0.76 0.48  0.40 0.45 0.58 0.54 0.46 0.51  1.00

waneive AT, = Wug Atlantic ', SP, = wuf Spunta , RB, = Wuf Russet Burbank , KB, = wWuf Kennebec
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