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Abstract
Surson, S.!, Loahasiriwong, S.!, Prathepha, P.2 and Wongkeaw, S.?
Using DNA marker to identify groundnut hybrid

in groundnut rust resistance research
Songklanakarin J. Sci. Technol., 2004, 26(2) : 139-152

There are many important steps in breeding for rust resistant groundnut cultivar e.g. evaluation of
resistance levels, and population building. Groundnut is self-pollinated crop, it has a high rate of self- polli-
nation in the breeding program. The use of DNA to classify hybridization would help to make more accurate
selection and speed up the progress of work. The population of this study was from crosses of susceptible
cultivars (KKU1 and Tainan 9) and resistant cultivar (NC Ac 17090). It was found that in F,, hybrids had
many characteristics in between the parentsicharacters. For example, hybrid of Tainan 9 X NC Ac 17090 had
no difference from Tainan 9 in seed weight per plant, width and length of pod, but pod per plant and pod
weight per plant had higher values than those of Tainan 9 (high yield cultivar). However, hybrid of KKU2 x
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NC Ac 17090 had seed weight per plant, width and length of pod values in between those of parents e.g. lower
than KKU 1 but higher than NC Ac 17090.

From RAPD technique, 120 primers have been screened. Only one primer (OPO11) showed a differ-
ence between NC Ac 17090 and susceptible cultivars (KKU1 and Tainan 9) at 1000 base. So, it was introduced
as a tool to select F, hybrid. The results indicated that F, hybrids were 56.25 and 57.69% from crosses of
Tainan 9 X NC Ac 17090 and KKU 1 x NC Ac 17090 respectively. Results from morphological study confirmed
that those plants were from hybridization. Correlation of pustule diameter and number of pustules were
significant. Results from F, indicated that the ratio of susceptible to resistant plants was 15: 1 (p>0.05). How-

ever, only 50% of plant with small pustule showed O11,  maker.

Key words : RAPD, groundnut, hybrid, rust, resistance
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Table 1. Yield and yield components of groundnuts; KKU 1, Tainan 9, NC Ac17090, and F,
hybrids (Tainan 9 X NC Ac 17090 (TN1) and KKU1 x NC Ac17090 (KN1) ).

Yield and yield Cultivars F-test  C.V. (%)
components Tainan9 KKU1 NCAc17090 TN1 KN1
Pod no./plant 30.080*  35.750® 28.250¢ 38.690*  25.060¢ o 10.25
Pod weight/plant 27.490°  46.940° 18.290¢ 33.640"  26.320 o 12.21
Seed weight/plant 18.880  30.780° 12.610¢ 18.770>  23.600® o 16.72
Pod width 1.145¢ 1.320° 1.082¢ 1.105¢ 1.217° ok 2.11
Pod length 2.487¢ 2.795° 2.340¢ 2,505 2.675° o 2.02

YMeans followed by the same letter(s) in a row are not significantly different at 1% level

**gignificantly different at 1% level
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Figure 1. Groundnut pod shape and testa color.
la& 1b=KKUl 2a&2b=NCAc17090 3a & 3b =Tainan 9

Figure 2. Flower and pegs of groundnut used in this study.
la & 1b =Tainan9 2a & 2b = F, hybrid groundnut  3a & 3b = NC Ac 17090
(Tainan 9 x NC Ac 17090)
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Figure 3. groundnut pod shape of parent and their F hybrids.
la =Tainan 9 2a =F, hybrid groundnut (Tainan 9 x NC Ac 17090) 3a = NC Ac 17090
1b = KKU1  2b =F, hybrid groundnut (KKU1 X NC Ac17090)  3b = NC Ac 17090

M 1

2 34 5 6 7 8 9101

bp
2000 —=
1500 —
1000 —=
750 —=
500 —=

250 —=

Figure 4. RAPD-PCR analysis of groundnut varieties using the primer OPO11. The O11
band is indicated by arrow, found only in the resistant variety (NC Ac 17090).
M = marker, lane = 1-4 KKU1, lane 5-7 = NC Ac 17090, lane 8-11 = Tainan 9

1000
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] v € a o < .
FTAINAUDNIN J9TWIUAUY (Subramanian et al.,
2000)
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= & & = - | '
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nl/ a o € = é’ 1A 1

828 9 3 Wl Tunsfnenit wudalenuuaneng
T8NUBAUALE LD
wuaUszaa 1000 giu lusiuddimunmu NC Ac 17090

waldnuluiugsouna (Figure 4) 39ldl% “yanwal
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Lm:wmnﬂmiﬁﬂmﬁshum (Halward et al., 1992,
Kochert et al., 1995) sawdsnsanmnlunssil wuin
i 9AnFUgN (2n = 4x) FANNAULLINAUENTIN
dor  erwulslsmsasiiBued  aradwmwazi
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UYSudyeiugniwiuinisddudye wazdadanniads
viindi mldiugnssunalugosdad sleaw
adpadetuNn Sewudrdianauandieasian o
wolwszd “UgunarEaUfiiue

Table 2. The groundnut F, hybrids with or without RAPD marker (O11

|
11350539 BVQNN NINLAIBIMING RAPD
31NN13A529 augnwW NN 1 dralwawes
OPI1 7 mmmme@hﬁ:wiwﬁ'uﬁ:é”\mmuua:
lﬂl 1
. 1000 i
=3 ) ! ® Ao v
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1 o 1 d' a &
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26 shodaainguaud wla (011 15 dqe89

)
1000
(57.69%) ldvsnguaud ula 11 et ulu
WaaNNINIW adw TNT 970 32 dqed1s Usng

wouit wla 18 et (56.25%) wagldusnguoui

1000)'

The number of

The number of plant  The number of

Groundnut F, hybrids plant showed the did not show the F, hybrids
o11,,,, band (%) o11,,, band (%) examined (n)

KKU 1 x NC Ac17090 (KN1) 57.69 42.31 26

Tainan 9 x NC Ac17090 (TN1) 56.25 43.75 32

M12 345678 910111213141516

T & - .
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——— - =
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Figure 5. RAPD-PCR analysis of F, hybrids generated by primer OPO11. The O11

are indicated by arrow.

bands

1000

Sa. F, hybrid (Tainan 9 X NC Ac 17090), M = marker
Sb. F, hybrid (KKU 1 X NC Ac 17090), M = marker
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ula 14 fate (Table 2; Figure 5) NRIINNTANEN
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Table 3. The correlation of pustule diameter from different leaf order of

groundnut rust disease.

The fourth leaf The fifth leaf The sixth leaf
The fourth leaf -
The fifth leaf 0.335%% -
The sixth leaf 0.403%** 0.147 -

**significantly different at 1% level

Table 4. The correlation of number of pustule from different leaf order

groundnut rust disease.

The fourth leaf The fifth leaf The sixth leaf
The fourth leaf -
The fifth leaf 0.509%** -
The sixth leaf 0.377** 0.423%** -

**significantly different at 1% level
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Table 5. The segregation of the rust resistance with pustule diameter in F, hybrids groundnut
(Tainan 9 X NC Ac 17090, TN and KKU1 x NC Ac 17090, KN).

F, hybrids groundnut Number (plant) Ratio x P-value
Susceptible plant  Resistant plant

TN 66 8 15:1 2.626 0.2-0.1

KN 50 5 15:1 0.918 0.5-0.3

TN+KN 116 13 15:1 3.230 0.2-0.1

Table 6. The correlation of pustule diameter, number of pustule, the presence band of O11

marker and resistance level.

1000

pustule Number of presence of Resistance
diameter pustule 0O11,,,, marker band level
Pustule diameter -
Number of pustule 0.258 -
The presence band of O11, 0.068 -0.433% -
Resistance level - 0.805%* - 0.040 0.023 -

*significantly different at 5% level
** significantly different at 1% level
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Mo

2 3 4 5 6 7 8 9 10 11 12 13 14

Figure 6. RAPD-PCR analysis of F, hybrids (KKU 1 X NC Ac 17090) generated by primer

OPOL11. The O11

1000

bands are indicated by arrow.

marker band. M = DNA marker, lane 1-12 = susceptible plant with large pustule
diameter and lane 13-14 = resistance plant with small pustule diameter.
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