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Abstract: Marigold (Tagetes erecta L.) is an ornamental plant in Asteraceae (Compositae) family. Marigold
flowers are popularly used as an ornamental plant, cut flowers for making lei, and spiritual flowers. It
can be grown all over the regions. However, information on research and improvement of marigolds in
Thailand is limited. Twelve parental lines were studied using the morphological description of Supa (1991).
The result showed that these parental lines could be divided according to 2 flower morphological
characters 1) flower color: yellow and golden yellow and 2) flower form: fully double flower, single flower,
and apetalous). RAPD banding pattern was employed to evaluate the genetic relationships of these
parental lines. Twenty primers were used, and only six primers could yield polymorphic bands. Similarity
coefficients were calculated, and a dendrogram was constructed by UPGMA using NTSYS (version 2.2).
The results showed that the similarity index of 3 primer, OPA-02, OPD-11, and OPD-19 was 0.41-1.00,
which could differentiate sterile female parents from male parents. Dendrogram of 6 primer products,
OPA-02, OPA-04, OPD-05, OPD-07, OPD-011, and OPD-19, showed similarity coefficient ranging from
0.42 to 0.82, which could distinguish these parental lines into three groups according to flower form;

fully double flower, single flower, and apetalous as found in the morphological study.

Keywords: Tagetes erecta L., floral morphology, RAPD technique, male sterility, apetalous
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1. 8vevnan wiaiu 2nqu Ao &1MAa3
Fa1u91 4 f29819 A2 FY1502AP (Ruednaunan
ﬂ'@ﬂ%ulu), FY1502, MY1501 La e MY1502 lLa e
NENAWMABINDI HA1U9 8 29819 A MG1503,
MG1504, MG1505, MG1506, MG1507, MG1508,
MG1509 lag MG1510

2. anwuznan wiauiu 3ngu Ao nani
lifinaunen (apetalous flower) T WA FY1502AP
mandai (fully double flower) lAun FY1502 ua
AanduLR e (single flower) @a1aWugwa 1o wn
MY1501, MY1502, MG1503, MG1504, MG1505,
MG1506, MG1507, MG1508, MG1509 Llaz MG1510

@Tﬂwmzquﬁ”mgm%mm@nzﬁqu%"wm
m&ﬁuﬁw’mmﬁq 12 mﬂﬁuﬁﬁuﬂé’ﬁmﬁqﬁu
Tnegunssnduaendunendaulvnfdnenizglla
danadraniieunay (ovoid) &N L3 1 MY1502 LA
MG1505 ﬁﬁﬂwm:gﬂmmm?{w (conical) Uan
nauaaniansuzlAwdfy (collared with neck)
TAUNAUABN Y (entire) 4nL3 1w MG1506 LAy
MG1509 TAuNAUN Y 2 1 (2 collared with neck)
wazdoulvnifinendeadulusuialug (arge
tubulate) g1 FY1502AP WAz FY1502 Haant ot
Fuluaunadn (Table 1, Figure 1)

Table 1. Flower morphology of 12 marigold parental lines

ltem Accession Ray floret:  Ray floret: Shape of Ray floret: Shape of Ray floret: Disc floret:  Flower Flower

No. Shape the apex the base Longitudinal axis Shape type  color
1 FY1502AP absent absent absent absent tiny tubulate AP Y
2 FY1502 Fully ovoid concave entire undulate tiny tubulate ~ FD Y
3 MY 1501 ovoid collared with neck entire undulate tiny tubulate SF Y
4 MY 1502 conical collared with neck entire undulate large tubulate  SF Y
5 MG 1503 ovoid collared with neck entire undulate large tubulate  SF GY
6 MG 1504 ovoid collared with neck entire undulate tiny tubulate ~ SF GY
7 MG 1505 conical collared with neck entire undulate large tubulate  SF GY
8 MG 1506 ovoid collared with neck 2 collared with neck undulate tiny tubulate ~ SF GY
9 MG 1507 ovoid collared with neck entire undulate large tubulate  SF GY
10 MG 1508 ovoid collared with neck entire dentate large tubulate  SF GY
11 MG 1509 ovoid collared with neck 2 collared with neck undulate large tubulate  SF GY
12 MG 1510 ovoid collared with neck entire undulate large tubulate  SF GY

AP = apetalous flower, FD = fully double flower, SF = single flower, Y = yellow, GY = golden - yellow
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Figure 1. Flower, petals, and plant characters of 12 marigold parental line A) Female line FY1502, B) Female
line FY1502AP, C) Male line MY1501, D) Male line MY1502, E) Male line MG1503, F) Male line
MG1504, G) Male line MG1505, H) Male line MG1506, 1) Male line MG1507, J) Male line MG1508,
K) Male line MG1509, L) Male line MG1510
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Table 2. Nucleotide sequence of primer and number of total bands, number of polymorphic bands, and

number of monomorphic bands of 12 marigold parental lines

Primer Primer sequence Total Polymorphic Monomorphic Polymorphism
55— 3 bands bands bands (%)

OPA - 02 5-TGCCGAGCTG-3' 8 8 0 100 %
OPA - 04 5-AATCGGGCTG-3' 10 7 3 70 %
OPD-05 5-TGAGCGGACA-3' 12 11 1 M %
OPD-07 5-TTGGCACGGG-3' 10 8 2 80 %
OPD - 11 5-AGCGCCATTG-3' 11 7 4 63 %
OPD-19 5'-CTGGGGACTT-3' 10 9 1 90 %
Total 61 50 11 -
Average 10.16 8.33 1.83 82.3%
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Figure 2. Dendrogram of 2 female and 10 male marigold parental lines from 3 primers OPA - 02, OPD - 11
and OPD - 19 by UPGMA

Table 3. Similarity coefficients of 12 marigold parental lines generated by RAPD - PCR using 3 primers,
OPA - 02 OPD - 11, and OPD - 19

Inbred line  FY1502 FY1502AP MY1501 MY1502 MG1503 MG1504 MG1505 MG1506 MG1507 MG1508 MG1509 MG1510

FY1502 1.00

FY1502AP  0.86 1.00

MY1501 0.79 0.72 1.00

MY1502 0.51 0.52 0.65 1.00

MG1503 0.45 0.45 0.58 0.86 1.00

MG1504 0.68 0.69 0.75 0.62 0.69 1.00

MG1505 0.65 0.65 0.72 0.72 0.65 0.75 1.00

MG1506 0.41 0.41 0.55 0.69 0.75 0.58 0.62 1.00

MG1507 0.62 0.55 0.76 0.62 0.55 0.65 0.69 0.65 1.00

MG1508 0.62 0.55 0.76 0.68 0.68 0.79 0.69 0.79 0.72 1.00

MG1509 0.62 0.55 0.69 0.75 0.68 0.72 0.82 0.65 0.72 0.72 1.00

MG1510 0.69 0.55 0.82 0.75 0.68 0.65 0.75 0.65 0.65 0.72 0.65 1.00
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Table 4. Similarity coefficients of 12 marigold parental lines generated by RAPD - PCR using 6 primers,
OPA - 02, OPA - 04, OPD - 05, OPD - 07, OPD - 11, and OPD - 19

Inbred line  FY1502 FY1502AP MY1501 MY1502 MG1503 MG1504 MG1505 MG1506 MG1507 MG1508 MG1509 MG1510

FY1502 1.00

FY1502AP  0.51 1.00

MY1501 0.64 0.50 1.00

MY1502 0.45 0.40 0.68 1.00

MG1503 0.48 0.38 0.60 0.82 1.00

MG1504 0.56 0.48 0.70 0.67 0.71 1.00

MG1505 0.55 0.47 0.65 0.70 0.70 0.76 1.00

MG1506 0.47 0.37 0.55 0.60 0.71 0.56 0.58 1.00

MG1507 0.56 0.38 0.59 0.56 0.57 0.62 0.61 0.59 1.00

MG1508 0.58 0.47 0.68 0.65 0.70 0.75 0.70 0.71 0.64 1.00

MG1509 0.46 0.35 0.56 0.66 0.63 0.73 0.72 0.54 0.61 0.67 1.00

MG1510 0.62 0.36 0.60 0.61 0.62 0.57 0.63 0.54 0.64 0.62 0.55 1.00

1.1 FY1502AP

MY1501

MY 1502
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Figure 3. Dendrogram of 2 female and 10 male marigold parental lines from six primer, OPA - 02, OPA - 04,
OPD - 05, OPD - 07, OPD - 11 and OPD - 19, by UPGMA
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