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Measurement Method For the Quantitative Traits Used in
DUS Testing of Hosta ( Hosta Tratt. )
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Abstract: In order to optimize the DUS testing in hosta ( Hosta Tratt. ) , we investigated 19 quantitative
traits in 74 varieties. The quantification period and tissue position for some quantitative characters were analyzed.
Results showed that the width of petiole could be measured in its natural state, and the length of peduncle could be
quantified from the base to the attach of first flower. The bracts of first flower were suitable as observation object
for all characters of bract, and the 1st-3nd opening flower was optimal for quantitative traits about flower. All
the candidate characters fulfilled the requirements of DUS testing and could be classified into 3 to 9 continuous
grades. The quantitative characters of plants and leaves could be measured at blossom, and the characters of
inflorescence should be observed after the last flower opened.
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Table 1 Varieties for test

IR 3 FE 4 i A R ( CPVO, Community Plant Variety
Office ) 2015 4F- 7% Ai 1) 1 ¥ 5 TG/299/1 {4 F —
B X PR ORI R A A L
R 309 R A 0 P2 A8 T BR A , FE 5 4B A
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AE PP B B A B2 AR AE I 4, el b e G B 2R
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WIS R TR R AERE o R T
AR B R E R R R e R E T
HEAWEM . I, B MR R R4 7E DUS Il
WP BRI EE, TR AR R
DUS M 8CE PR AR A, AR BFFEXT 19 4808 1
ARFEATIE , B0 T 538 1A 9, RIS RT LG T g
FS A FIULZE IS X Bt IR By 52 e, DU R 2 TR
i) DUS M4 BER 2
1 #MR5AE
L1 I

AR IG WA RL 74 4y (3R 1), 445 70 i

Fift, 3 AFH, 1A BRI S5 T A 22 A st
Tt MPUEE A6 P A AL e

45 Code il (Ff ) Variety ( Specie ) 4’5 Code il (Ff ) Variety ( Specie )
1 Abana Modium Found 17 Elephant Burgers

2 Abba Showtime 18 Erotica

3 Abiqua Recluse 19 Eternal Flame

4 Amber Tiara 20 Festival of Light

5 American Halo 21 Fire and Ice

6 Aomori Gold 22 First Frost

7 Avocado Salad 23 Forest Shadows

8 Baby Booties 24 Fortunei Hyacinthina

9 Black Jack 25 Fragrant Queen

10 Blue Angel 26 Francee

11 Blue Diamond 27 Frances Williams

12 Cheatin Heart 28 Glen Tiara

13 Chief Sitting Bull 29 Golden Cadet

14 China Girl 30 GrandFinale

15 Davon Green 31 Green So Sweet

16 Elegans 32 H.kikutii var.polyneuron ( F. Maek. ) N. Fujita
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F1(4)
%5 Code Al (Ff) Variety ( Specie ) 45 Code Al (Ff) Variety ( Specie )
33 Harry van de Laar 56 Picasso
34 Hoosier Harmony 57 Powder Puff
35 Hosta lancifolia Engl. 58 Pure Heart
36 Hosta plantaginea ( Lam. ) Asch. 59 Regal Splendor
37 Hosta ventricosa ( Salisb. ) Stearn 60 Shade Fanfare
38 Hot Kiss 61 Sharp Shooter
39 Hydon Sunset 62 Shiny Leaf
40 Ice Cube 63 Silver Shadow
41 Irische See 64 Sleeping Beauty
42 Jade Scepter 65 Sleeping Beauty sporting
43 June 62 Shiny Leaf
44 June fever 63 Silver Shadow
45 La Vista 64 Sleeping Beauty
46 Lakeside Beach Bum 65 Sleeping Beauty sporting
47 Lakeside Fruit Lops 66 So Sweet
48 Lakeside Kaleidoscope 67 Sum and Substance
49 Little Wonder 68 Sunshine Glory
50 Madam 69 Sweet Innocence
51 Margaret 70 Triumph
52 Mayan Moon 71 Twilight
53 Paradise Island 72 Twist of Lime
54 Patriot 73 Valerie's Vanity
55 Pewterware 74 Wylde Green Cream

1.2 FiEiRLe

2014 AF AR () BB WEUR T4 4F 12 A FiE T
[14% 8~20 em MY AEZE P, 2015 4F 6-10 A ¥ 7 4 ¢
PEIR; 2017 AR UCEE 1 22 3 R, 12 A AR F 1042
8~20 cm MAEZLPN , HCE T B0 =, B2 2 2l

F2 WMeHEEER

Table 2 Quantitative characteristics investigated

I, 28R S-11 0 PR, I AT B X 5 1 kA At
PR
1.3 HEMIRAERE

19 Mg EE MR (£ 2) 16 1~ TG299/1
HRPRIR , 3 A de EE A AR R

J¥5 Number Ptk Characteristics J¥5 Number Ptk Characteristics
1 bk : FBE (em) 11 A K (em)
2 FEE : S0 (em ) 12 B : SEE (em )
3 A : K (em) 13 AERE: K (em)
4 # AR EEE (em ) 14 A RPE (em)
5 # 0t B 15 AEHE: BiPE (em)
6 R K (em) 16 AETER : K (em)
7 MR : SERE (em) 17 AP K BE (em )
8 A7 KJE (em) 18 WELT: K (em)
9 LT - AEKce: 19 ez KJE (em)
10 #ALFAE: KB (em)
# I AR

# added candidate trait
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Table 3 The variable coefficient of different measurement methods (%)
MU= wiReS So Sharp ~ American ) Sum and Regal ) . First
Patriot Francee Elegans Triumph Twilight
Measurement method Sweet  Shooter Halo Substance  Splendor Frost
I ARIRZS Natural state 18.8 142 20.2 15.9 114 17.3 20.8 13.7 16.1 16.9 13.2
J&F- Flatten 22.6 14.7 18.6 8.6 18.7 22.9 15.8 8.6 12.3 10.2 8.1
212 ZFERKEMUNEARX EAFHELLFEh 213 BRERONE EEMITLE R B

BLICAEAL i B AR B B8 R, TG/299/1 R ) 55
VAEIAL F, HASTE BB 50 1 464 i 25 467 T s 119
K SUMAERE , B A X T Ie A A6 2% A
JP AR R o ) R A A 1 FE AL B B AR A R
JE o XFTH D RIAEZE , I 3R 2 A B

R4 4T WIMAERANERR L FRRKEMEE

PEAEE , BAER—ahFh i B JLEA 3, R
AVERIN E bR o MEA AL b, o7 B e S
RN S 1 B R 55 2 B3 AR 1Y BEE
HHEZES (£ 4), L So Sweet M|, 55 1 641 A
M FETESS 1 AE Tl 12 4 3.05 em A2 47, BIR

Table 4 The length and width of different bracts of 4 varieties measured in different period

KJE (em ) Length 50 (em ) Width
A R A R R D

- .
iR Variet
v Observation site

The first flower The second or third The last flower The first flower The second or third The last flower

opening flower opening opening opening flower opening opening

So Sweet HAA 3.71£0.97 3.56 £0.89 3.94 +0.58 1.37+0.19 1.44+0.11 1.41+0.11
EERW i 3.05£0.41 335£0.43 3.10 £0.35 1.49+0.15 1.51+0.11 136 +0.28

IEAEAER R 2.76 + 0.54 1.29 +0.40 1.36+0.13 0.74+0.21

Sharp Shooter 1A 1.95+0.48 2.05+0.33 1.90 +0.23 0.70 +0.06 0.68+0.13 0.58 +0.08
51 et 1.77 £0.32 1.71£0.19 1.59 0.22 0.73 £0.08 0.76 +0.12 0.74 +0.22

B AR B 1.63£0.21 1.01 +0.14 0.75 £ 0.08 0.49 +0.11

American 1A 2.15+0.49 2.30+0.31 2.33+0.37 0.80 0.01 0.84+0.14 0.82+0.12
Halo ERWiR:iN 1.85+0.21 1.82 £0.26 1.60 £ 0.22 0.76 +0.08 0.82+0.11 0.66 +0.13
IEEFAERY L 1.64 +0.24 0.90 +0.12 0.79 £0.13 0.49 +0.09

Patriot E Bl 2.65 £ 0.07 2.80 +0.22 2.87 0.06 1.30+0.14 130 +0.08 1.20+0.20
ERWiX:iN 2.95+0.21 2.63+0.13 2.60 £0.10 1.35£0.07 1.33+0.10 1.20+0.10

IEEF AR R 2.28+0.05 1.90 + 0.20 1.20 +0.14 0.87 +0.21

B I + AR

The datas are means + SD
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Table 5 Results of different stages of ‘So Sweet’ and ‘Sharp Shooter’

So Sweet Sharp Shooter

2N EAWISI 5283 1 KAETF E WIS 552 8 3 1S KACTT
Characteristic The first flower The second or third The last flower  The first flower  The second or third The last flower

opening flower opening opening opening flower opening opening
Ty KB 31.8 34.7 40.7 203 21.1 21.8
Inflorescence: length
T - ALK 8.4 11.8 16 14.9 163 153
Inflorescence:
number of flowers
TEFAE : K 3.7 3.4 1.8 1.8 1.7 1.6
peduncle: length
B K 1.4 L5 0.7 0.7 0.8 0.7
Bract: length
B iR 0.8 0.7 0.9 0.9 0.8 0.6
Bract: width
AER: K 6.1 5.9 5.6 4.2 3.7 3.3
Pedicel: length
V% TR N 5.7 5.9 2.1 2.1 2.1 2
Perianth: length
1w FERE 24 2.5 1.4 1.4 14 1.1
Perianth : width
AR AT« L 2.9 2.9 1.4 14 1.5 12
Tube: length
SR KRIE 3 2.9 1.4 1.4 1.4 12
Corolla: length of
outer lobes
WE: K& 7 7.1 4.4 4.4 43 4.1

Corolla: length of

inner lobes

22 HEMHKRSR
221 SHFAEERE  7E DUS B R o
WAH R Z )52 LSD iE AP E bR 251 AR T
GERTIX PRI T 1 A5 R AT 3

2 6 thAI H A A AR 2E (J5ik— ) Fi LSD
% ONE) B s g2 458 WoR iRk =,
PR : eI, A  RCRE, AW - S B SR AR T
DLAEAR Y AR AE R« i BERIAR - ERE 925 Ty
> ik MR SRR AT KW S

AR e — I E Y B B/ Nk = T
B2 TR R A IR B A R IES 0, =
w2, I LSD 7 B Aw K (£ 6),

VEH 2 BRI R KB 0 B s SERE I
PR T B0 AT 00 (2 7)o TR R 3 I AN 50 bk
FAEIEZS A3, S YE A R E A 5 R 2%, R
FE R LSD 32 43 G i) e B AR gl o 8, 75 22
A R 2 5 R AT R A, ] DA G e —

WE
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Table 6 Comparison of two grading methods
[ N7 A ‘? T 74 ‘7 T
A bR 22 LDy H BT bR 2E LSD,.s
(63N SD mean [ESIN SD mean
Characteristic H 9 9% el 5 9% Characteristic {5 e el 994
Value Range Value Range Value Range Value Range
TR 2.7 6.8 2.7 5.5 s K 0.4 12 1.1 22
Plant: height Bract: length
bi=t TN ] 5.1 11.1 5.7 11.4 B T 0.2 0.6 0.5 1.0
Plant: width Bract: width
AR - R 1.8 49 2.6 5.1 TER: K 0.1 0.8 0.3 0.5
Petiole: length Pedicel: length
AR : SERE 0.2 0.6 0.2 0.3 TP KB 0.6 1.4 1.3 2.6
Petiole: width Perianth: length
R K 1.3 3.1 2.5 5.0 ek i 0.4 1.1 0.9 1.7
Leaf: number Perianth: width
s K 1.1 2.6 1.9 3.7 P A CA R N 0.2 0.3 0.3 0.6
Leaf blade: length Tube: length
s SERE 0.9 2.0 1.4 2.9 SN K 0.2 0.5 0.4 0.8
Leaf blade: width Corolla: length of outer
PEFE: K 7.1 143 98 197 lobes
Inflorescence:: length MR K 0.2 0.4 0.3 0.6
ZE)T ,ﬂ,:ﬁ(% 27 6.0 5.4 10.8 Corolla: length of inner
Inflorescence : number of lobes
flowers et K 0.3 0.7 0.6 1.3
TP I 3.9 12.4 95 189 Filament: length
peduncle: length
x 7 WA ENHEERIITHRMLE
Table 7 Caromparision of two methods for grading of two quantitative traits
Jiik (RN 434% Grade
Methods Traits 1 2 3 4 5 6 7 8 9
P A KE <3 3~56 5.6~82  8.2~10.8 10.8~13.4 13.~16 6~18.6 18.6~212 =212
REE e <2 24 46 6-8 8~10 10~12 12-14 14~16 > 16
SD mean
LSDy s R K -1.3~2  2.1~5.8 5.9~9.6 9.7~13.4 13.5~17.2 17.3~21 21.1~24.8 >24.9
A SR 0.3~3.2 3.3~6.1 6.2~9.1 9.2~12.1 12.2~15.1 15.2~18.1 >18.2

222 FAREFHRESEZTHEERIITSH
& 74 SRR 19 AN B PEAR A R FEE L
7 8, MR LA 4 MR iy af i ] 22 Bl K,
L TR e E N e S e (il e ¥ PN A = i)
SRR RN AR 1% 2 T DL AR A K B A
5ok 7 B BE AN PR A9 R N AR S R BUD, R
AR 22 AN K, BRI R 1 9 I T A o, 2
WL AP R 8 It T X el Ay A U s R A4
=i,

BRI A8 T REGEFCY 5.2%~24.2% , 1
b s e PR AR S R BURKR 4351 20.1% Fi
24.2% , [A) I A6 P AR BE 1 AR S R AR 22.2% , FiAh
PRIR A 5 R B/ N T 20% .

B P EAR I3 BB N AT it A 1) 25 57 KT i el
AR SRR, 7 IR 22 R T55F 2 A5 - Yhn i 22
BELR BB S MEIRE 09 (R 9),

23 HEMRKEIRHEXE

T B R B A OC R 5 (32 10 ), 850 5%
AR « o B FIAELRR « e S04 - 458 it s K9
SEPRARIN 25 EARDG A KBS i R Bl il b
FORISE; 467 K SRR : = BRI A - K A8
22 KPR E TEAR DG B KIEE S8R K98,
e KE N KE SN KED b2
K PEM B E AR R K e AR KT8 N A
KB Ah R K0 22 KSR B oA
FEAEARSCE  AEA KB 50T AR 2 IE ARG
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Table 8 The data of quantitative characteristics

e AR PR E2E T AR "

‘ mAmEEe o o IO o “ » IR
[ERN The rance of Tl T/ME RRME PIE P bR RREC B g2 Grade
Characteristic . g The range of Min. Max. Mean Middle SD (%) Stepl Step2 Range

varieties . . number
intra-variety SD mean CV mean

MRk - = 7.1~55.0 0.14~6.53 7.1 55.0 19.9 16.9 2.7 13.6 8.9 7 6.8 9
Plant: height
TR : T 12.4~67.8 0.42~16.82 12.4 678 31.6 299 5.1 16.1 5.4 5 11.1 7
Plant: width
A KR 3.9~38.0 0.07~5.38 40 380 143 11.7 1.8 12.4 9.4 7 49 9
Petiole: length
A« SR 0.4~3.0 0.06~0.71 0.4 22 1.1 1.0 0.2 19.0 45 3 0.6 5
Petiole : width
A E 3.5~19.0 0.48~3.87 3.5 19.0 7.3 6.7 13 18.1 6.0 5 3.1 7
Leaf: number
R K 4.8~23.0 0.11~3.86 4.8 23.0 11.5 10.5 1.1 10.0 8.3 7 2.6 9
Leaf blade: length
iR v 2.2~16.5 0.14~3.64 2.2 16.5 7.6 6.8 0.9 114 7.9 7 2.0 9
Leaf blade: width
TP K 3.0~74.3 1.74~17.43 3.0 743 476 485 7.1 14.9 5.0 5 14.3 7
Inflorescence :
length
TEIY : e 8 6.8~24.7 0.96~5.82 68 247 148  13.8 2.7 18.1 33 3 6.0 5
Inflorescence :
number of flowers
TEFPH: K 5.8~29.5 1.23~8.79 5.8 429 17.6 15.6 3.9 222 4.3 3 12.4 5
peduncle: length
A K 0.6~2.2 0.11~0.82 0.6 9.3 1.9 1.7 0.4 20.1 10.9 7 12 7
Bract: length
A T 0.5~1.2 0.10~0.63 0.5 5.0 1.0 1.2 0.4 24.2 5.6 7 0.6 7
Bract: width
ACHE - 0.3~1.1 0.03~0.34 0.3 1.1 0.8 0.8 0.1 17.5 4.0 1 0.8 3
Pedicel: length
16 K 3.3~6.1 0.11~3.83 33 7.6 48 4.7 0.6 122 3.6 3 1.4 5
Perianth: length
A6 - i1 1.5~4.1 0.11~0.98 1.5 7.1 3.2 2.9 0.4 13.0 7.0 5 1.1 5
Perianth : width
AETE A« K 0.7~2.3 0.05~0.35 0.7 2.4 1.6 1.6 0.2 9.8 43 5 0.3 5
Tube: length
SR K 1.4~22 0.00~0.95 1.4 4.0 1.9 1.8 0.2 9.0 6.5 5 0.5 5
Corolla: length of
outer lobes
W K 1.3~2.2 0.05~0.92 13 4.1 1.9 1.7 0.2 10.3 7.0 7 0.4 9
Corolla: length of
inner lobes
ez KB 3.3~6.0 0.00~0.68 33 6.9 5.1 5.1 0.3 52 6.0 5 0.7 5

Filament: length




354 Mo o w O % R 214

x99 BEUEKNSR

Table 9 The grade of quantitative characteristics

PER 534% Grade

Characteristic 1 2 3 4 5 6 7 ] 9
Mk : = <3.0 3.0~9.8 9.8~16.6  16.6~23.4 23.4~302 30.2~37.0  37~438  43.8~50.6 = 50.6
Plant: height

FERR : L <8.0 8.0~19.1  19.1~302  30.2~41.3 41.3~524  52.4~63.5 = 63.5

Plant: width

A K <3.0 3.0~7.9 7.9~12.8  12.8~17.7 17.7~22.6 22.6~27.5 27.5~324 32.4~373 =373
Petiole: length

A 3 <0.2 0.2~0.8 0.8~1.4 1.4~2.0 =20

Petiole : width

R s <2.0 2.0~5.1 5.1~8.2 82~113  11.3~144  14.4~175 =175

Leaf; number

R K <3.0 3.0~5.6 5.6~8.2 82~10.8  10.8~13.4  13.4~16 16~18.6  18.6~21.2 =212
Leaf blade: length

s GERE <2 2~4 4~6 6~8 8~10 10~12 12~14 14~16 =16
Leaf blade : width

T KB <3.0 3.0~17.3  17.3~31.6 31.6~459 459-60.2 60.2~74.5 =745
Inflorescence: length

10 ek <6 6~12 12~18 18~24 =24

Inflorescence :

number of flowers

PR K <5.0 5.0~17.4
peduncle: length

B K <0.5 0.5~1.7 1.7~2.9
Bract: length

AR SERE <0.8 0.8~1.4 1.4~2.0
Bract: width

AERE : I EZ <0.2
Pedicel: length

FEBE: KA <3.0 3.0~4.4
Perianth: length

TEBE: T <2.5 2.5~3.6
Perianth : width

AR K <0.8 0.8~1.1
Tube: length

ShEER KR <14 1.4~19

Corolla: length of

outer lobes

MR KB <0.9 0.9~1.3 1.3~1.7 1.7~2.1
Corolla: length of

inner lobes

e K <4 4~4.7
Filament: length

17.4~29.8  29.8~42.2 =422

2.9~4.1 4.1~53 5.3~6.5 = 6.5

2.0~2.6 2.6~3.2 3.2~3.8 = 3.8

0.2~1.0 = 1.0

4.4~5.8 5.8~7.2 =72

3.6~4.7 4.7~5.8 =58

1.1~1.4 1.4~1.7 = 1.7

1.9~2.4 2.4~2.9 =29

2.1~-2.5 2.5~29 2.9~33 3.3~3.7 = 3.7
4.7~5.4 5.4~6.1 = 6.1

2.4 MNBETEARTHE

24.1 MR RESHERORNEE TG/299/1
FIE FE B 7 A R R 0 £ AR PR | A R R DG
PR, MAE H AR B He 8 T, bR & L AR AR AR A

ARSI o AN [ R SUOL0 25 SR R B (8T 1) 75 dt B
So Sweet "1 225 AK, E IR AT AR R IELiE |
A G J5E L P i I R 8 i T A 3 A
WY, ATRER TS IR AR KA B — DA R A R R
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50 So Sweet
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40 a f 2 B SR The vegetative growth phase

W 55 14EFF The Ist flower opening
O 582468k 34EFF The 2nd or 3rd flower opening
@ KAEFF The last flower opening
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The numerical representation of the abscissa in the graph: 1 for plant: height, 2 for plant: width, 3 for petiole: length, 4 for petiole: width,
5 for leaf blade : number, 6 for leaf blade: length, 7 for leaf blade: width.Different letters represent differences at the 0.05 level
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Fig.1 Results measured on different stages
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