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DUS Traits and Classification of Antirrhinum majus L.
CHEN Yuhua'?, CHEN Jianfeng'?, ZHONG Shengyuan'?, ZHONG Haifeng'”, LIU Zhonghua”
(1. Crop Research Institute, Fujian Academy of Agricultural Sciences ,Fuzhou, Fujian 350013, China; 2. Fuzhou Sub-center for
New Plant Variety Tests, Ministry of Agriculture and Rural Affairs, Fuzhou, Fujian 350013, China)
Abstract: [Objective] Applicability of the guidelines recently released by the International Union for the Protection of New
Varieties of Plants (UPOV) for quantitative DUS traits determination and classification of Antirrhinum majus L. in China was
examined. [Method] An experimental planting of 40 germplasms of 4. majus L. was conducted following the guidelines
TG/221/1 issued by the UPOV. Thirteen DUS traits of the plants, leaves, flowers, and other parts were collected to statistically
analyze their variations, classes, and principal components using SPSS for the application on the plant varieties in China.
[Result] The variation coefficients that met the selection criteria set by the guidelines were 16.91%-65.87% among different
species and 5.29%-12.18% within a same species on 11 traits, which were specified by the guidelines, as well as two additional
ones identified by this study. The expressions of these 13 traits differentiated by least significant difference could all be applied
to adequately identify the germplasms and for the DUS guideline development on 4. majus L in China. In addition to the 4
factors listed in the UPOV guidelines, the principal component analysis suggested 2 new criteria for the plant classification.
[ Conclusion] The current UPOV guidelines provide quantitative DUS traits of 4. majus L. germplasms for the species
classification. A close examination with a specially designed experimentation revealed additional criteria on inflorescence
length, plant height, and number of primary branches on the plant for establishing guidelines applicable in China.
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Table 1 40 Germplasms of A. majus L.

e Tl el P Tl o el

Number Germplasm resource Origin Number Germplasm resource Origin
1 [l -5 ¥ 1 Apollo-Ivory Z£[H America 21 L H 22 JLFe Ky 4 Maryland-Shell pink 2 [H America
2 i 35 % -£541. (% Apollo-Brownish red 2% [E America 22 I §1 2% 43 Maryland-Flames Z[E America
3 WA 5 11 (% Potomac-White 2% [E America 23 I 1 2% 502 (% Maryland-Dark purple Z[E America
4 T HE-HE (7, Rainbow sugar-Orange H K Japan 24 Afh-Fh40 Mermaid-Magenta Z%[H America
5 FUTHE-4T (%, Rainbow sugar-Red HZ Japan 25 45 - P8 S0 {4 Montego-Orange yellow Z[E America
6 1E7F-# {0 Legend-Yellow HA Japan 26 453 15 -41 %+ Montego-Flush [ America
7 5 -G 41 €4 Horn-Orange red Z£[H America 27 FEYHEF-28 %' % Monaco-Violet 2 [H America
8 e - T # 4 4 Flower rain-Lilac purple HZ Japan 28 FHET-41 04 Divine arrow-Red yellow %[5 America

9 TENT-T 2T W7 Flower rain-Wine red HZ Japan 29 RF-FELAE (N Poetic thyme-Scarlet orange H 7K Japan
10 AENT-H X7 Flower rain-Coral HA Japan 30 T2 -4 €4 Gemini-Bronze fif 2% Holland

11 Kifi-40 8 Rocket-Red F[H America 31 BEBkHE-R % Pop rocks-Dark purple H 7K Japan
12 K-S B AT 4 Rocket-Gradient rose red  F2[E America 32 H % -#{ (L Child voice-Yellow fif 2% Holland

13 KHi-4 35 Rocket-Gold % [H America 33 FH/R-KIELK Chantil-Velvet FZ Japan

14 KEF-FrE (% Rocket-Lemon yellow 2% [E America 34 LA R ) -K3 21 (% Early poetry rhyme-Pink H 7K Japan
15 K -4 (1, Rocket-Bronze F%[H America 35 %2 H-F% 3% = {% Solstice-Orange three colors %[5 America
16 HAZ5-94 (% Splendid-Wine red 2% [E America 36 T 2 -3 48 Double gemini-Yellow gradient  ff % Holland
17 U FE-ELT (7, Cool-Salmon red 2% [E America 37 T T -2 {4 Double Gemini Purple fuf 2 Holland
18 J¥-Bk(f Exquisite-Peach F[H America 38 #1t%: Purple flower roll I8 America
19 4 ¥i-75 6 Exquisite-Sunglow 2£[E America 39 H B 48 8L-1% K 4 Libery-lavender 2 [H America
20  FE-% P % Exquisite-Violet % [H America 40 H & J-FE4T Libery-Scarlet % [H America
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Table 2 Quantitative DUS traits and determinations for A. majus L.

i RNAN Y PR L% HIUE=0rpPN
Trait Number Traits Unit Measurement methods
1 TR o N T AR T 1 e
Height of plant* om Measure the height from the ground to the top of the plant
- BRI UL Ly ST PN S
Width of plant* om Measure the maximum width of the plant
. D 2 2R A AL PP AR o GRS
TR . L ",
T3 . cm Measure the length from the base of main stem to the initial position of
Length of main stem .
inflorescence
T4 FEHER WA R A A 2R R
Diameter of main stem mm Measure the main stem thickness at the middle of the plant
FE -G BsE . -
Ay pf . WL - g S
T5 Number of primary branches on main A . .
‘ Measure the number of primary branches on the main stem
stem
6 LIRSS ik LT SNUWIR IS S
Length of leaf om Measure the length of the maximum leaf in the middle of main stem
- s WL 2o B
Width of leaf om Measure the width of the maximum leaf in the middle of main stem
- e TN EEAL P 55— 2 AR 2L T 1
Length of inflorescence om Measure the length from the first flower of inflorescence to the top
T e W ARRE TR K
Length of flower om Measure the length of flowers in natural state
10 1L & BRI TR
Width of Flower om Measure the width of flowers in natural state
1 e L DB T T I R AT 4 B AL IR S
Length of corolla tube om Measure the length from the bottom of corolla tube to the separation of lobes
1 LIETEEE feor b T eI 56 B
width of Upper lip om The width of the flower's upper lip
s R AL R R TR B
cm

Width of middle cusp lobe on lower lip

The spreading width of the middle cusp of the lower lip
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PRI AT S0 H (3 J6 PR
* indicates new trait not included in current UPOV guidelines.
A 5 2 B0 0462~ 0.483; T9 F1 T10. TI1. TI2.
T13 A IEAR G, MOCRECH 0.404~0.939; T10
MUTIL, TI2, TI3 MM W & EAHG, HHCREN
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Table 3 Variation on quantitative DUS traits of A. majus L. germplasms
etk A M Pl e PR i
Trait Maximum Minimum Average Range Coef.ﬁc.lent of \{arlatlon Coefficient of v.arlatlon
within varieties/% among varieties/%
T1 124.8 16.8 54 108 7.3 54.9
T2 64.6 25.4 39.7 39.2 8.7 213
T3 113.0 11.1 42.7 101.9 9.1 65.9
T4 11.3 2.0 4.2 9.3 7.4 59.1
T5 41.7 7.8 16.8 339 9.3 455
T6 13.2 5.0 8.0 8.2 7.5 243
T7 4.1 1.1 2.4 3.0 10.2 28.9
T8 18.8 6.7 11.7 12.1 12.0 28.6
T9 4.2 1.9 3.1 2.3 7.7 19.4
T10 4.1 1.8 2.8 2.3 9.4 18.4
T11 32 1.4 1.7 1.8 53 16.9
T12 4.8 2.0 33 2.8 7.0 22.6
T13 1.7 0.7 1.1 1.0 9.2 219
x4 coBEHEHREIEIH
Table 4 Correlation coefficients of quantitative DUS traits of A. majus L.
LERN
Trait T1 T2 T3 T4 TS T6 T7 T8 T9 T10 T11 T12 T13
T1 1
T2 0.605%* 1
T3 0.993%* 0.601%* 1
T4 0.635%* 0.263 0.656%* 1
TS 0.246 0.182 0.218 0.156 1
T6 0.549%* 0314 0.562%*  0.852%* 0.289 1
T7 0.573%* 0.199 0.587**  0.732%* 0.310 0.807** 1
T8 0.469%* 0.376* 0.376* 0.019 0.307 0.083 0.118 1
T9 —0.253 —0.315 —0.251 0.250 0.119 0.414%* 0.356* —-0.209 1
T10 0.198 0.239 0.191 0.465%* 0.198 0.645%* 0.479%** 0.014 0.637** 1
T11 0.040 0.156 0.012 0.161 0.198 0.340* 0.198 0.167 0.404%* 0.590%* 1
T12 —0.159 —0.245 —0.145 0.329* 0.193 0.500%* 0.483** -0.263 0.939%* 0.714%* 0.346* 1
T13 —0.109 —0.088 —-0.101 0.385* 0.126 0.555%* 0.462%* —-0.216 0.847** 0.726** 0.487%* 0.878** 1

* BRORAEPTHANT 0.05 K, AN ** FZORTEPIHE/D T 0.01KF, BB EHK.

* Indicates significant correlation at P<<0.05; * * Indicates highly significant correlation at P<<0.01.
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Table 5 Classification on expressions of quantitative DUS traits of A. majus L. germplasms
PERFIBARZE 73 s
[E2N Expression status grading and range of traits
Trait
1 2 3 4 5 6 8 9
Tl (0, 20] (20, 30] (30, 40] (40, 50] (50, 60] (60, 70] (70, 80] (80, 90] (90, +m)
T2 (0, 26] (26, 30] (30, 34] (34, 38] (38, 42] (42, 46] (46, 50] (54, 58] (58, +m)
T3 0, 15] (15, 25] (25, 35] (35, 45] (45, 55] (55, 65] (65, 75] (75, 85] (85, +o)
T4 0, 2] @, 3] (3, 4] @, 5] 5, 6] 6, 7] (7, 8] @8, 9] 9, +o)
TS ©, 4] @, 8] @8, 12] (12, 16] (16, 20] (20, 24] (24, 28] (28, 32] (32, +w)
T6 (0, 3.5] (3.5, 5] 5, 6.5] 6.5, 8] @8, 9.5] 9.5, 11] (11, 12.5] (12.5, 14] (14, +m)
T7 © 1 1, 1.5] (1.5, 2] @, 2.5] 2.5, 3] (3, 3.5] (3.5, 4] @, 4.5] 4.5, +m)
T8 0, 5] 5, 8] @8, 11] (11, 14] (14, 17] (17, 20] (20, +mw)
T9 0, 1.5] (15, 2] @, 2.5] @5, 3] (3, 3.5] (3.5, 4] @, 4.5] @5, 5] (5, +)
T10 © 1 1, 1.5] (15, 2] @, 2.5] 2.5, 3] (3, 3.5] (3.5, 4] @, 4.5] 4.5, +m)
Ti1 ©, 1.1] (1.1, 1.3] (1.3, 1.5] (1.5, 1.7] (1.7, 1.9] (1.9, 2.1] 2.1, 2.3] (2.3, 2.5] 2.5, +m)
T12 ©, 2] 2, 2.5] @5, 3] 3, 3.5] (3.5, 4] 4, 45] @5, 5] (5, 5.5] (5.5, +w)
T13 (0, 0.4] (04, 0.6] 0.6, 0.8] 0.8, 1] 1, 1.2] (1.2, 14] (14, 1.6] (1.6, 1.8] (1.8, +o0)

*o6 cHEMRHEUMREFELER

Table 6 Total variance on quantitative DUS traits of A. majus

L. germplasms

x7 cEEMREEBMHIRR S IERE
Table 7 Component matrix of quantitative DUS traits of A.

majus L. germplasms

ey B ﬁr{l}\z AV W\X PEpRACH %4} Component
Component  Characteristic-root Contribution Cumulative Trait number

rate/% contribution rate/% 1 2 3 4
1 5.46 41.98 41.98 T6 0.92 0.14 -0.15 -0.07
2 3.74 28.76 70.74 TI10 0.86 -0.17 0.23 -0.15
3 0.99 7.62 78.36 T7 0.84 0.15 —0.26 0.06
4 0.84 6.45 84.80 T4 0.83 0.17 -0.32 —0.04
T13 0.79 —-0.51 0.03 -0.13
MR R PO HE R 2 1, DA SR 54 o e

P A5 BN S5 A R TT o A T REHE T 47 M T - 4 . .
o | T9 0.67 ~0.66 0.05 0.10

M F0 % R R YDH A R, DUS MR8 5 648 R IR G

X RAIERER, CT TSGR PR A 05 A " 0% e
A () i R ) A S DL XA RE D AEAR S5 2 Fl, “ 039 086 o 006
B R TR B A N AR S DL O BR PR AR R A AR T2 0.27 0.71 0.09 ~0.45
SE L AR —ER IR R v 4 B 13 4 8 0.11 0.65 0.46 0.23
Bk, WM EE (T Mg (T2) TI1 0.56 -0.10 0.71 ~0.06
2 /|\2'Kiitgﬁi%ﬁj]ﬂ E"JE”E?IEI{‘I—_%‘@%’ 7{£ 40 %ﬁ)ﬁ*?\?fﬂ TS 0.44 0.37 0.00 0.71
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