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Investigation and assessment on black spot resistance
of some rose cultivars in common use

BAI Bin-bin, LUO Jing-jing, LI Hong, WU Chun-ying, YU Hong-giang, YOU Jie”
(College of Agronomy and Biotechnology, China Agricultural University, Beijing 100193, China)

Abstract Field assessment of black spot resistance in 50 rose cultivars was made and disease resistance was
classified. The authors aim to find out the reasons that the resistance to black spot disease differs among different rose
cultivars and screen out the cultivars with resistance to black spot disease, and thus to provide the foundation and
accumulate experience to breeding work which aims to promote the resistance of rose cultivars. The results showed that
the Chinese rose is divided into 5 variety types including 5 high resistant varieties (HR) , 15 medial resistant varieties
(MR), 12 low resistant varieties (LR), 14 susceptible cultivars (CS),and 4 serious susceptible cultivars (SS). The

author also analyzed the effect factors in rose resistance and indicated that climbing Chinese rose, pink Chinese rose,

triploid Chinese rose had stronger resistance,which is useful to the study of disease resistance of rose breeding.
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Table 1 Name, type and color of the rose cultivars
i i 24 B x* A 1 & i i 24 X A i

Varieties’ name Type Color Varieties’ name Type Color
sEn] R 3 Tchaikovsk FL A4 White 7R &1 Benvenuto CL 414 Red
4L Poker HT [t White HERI 4T Rouge Meilland GR 41 f% Red
¥ Vanille FL [ { White 214 £ # Kardinal HT 4I{% Red
43 5 Gold Medal GR #& 7% Orange + B $i Carola HT £[{4 Red
% — WL First Blush HT # {4 Pink KL M 2% Crimson Mediland FL Z[{4 Red
W E Perfume Delight HT #{& Pink 21 A 75 il Red Eden CL  4I{% Red
k254 Leonardo Davinci FL #f& Pink n Z (4T Lovely Red HT £[{4 Red
BT 48 17 FE 5 Amstelveen FL  #f Pink # . Yellow Dragon CL #f{ Yellow
VK HE 26 M1 22 Bingo Mediland FL #{t Pink MR NH TR Little Sister Min #{% Yellow
ZE B Les Amoureux de Peynet  FL  #ff Pink WA Bright Smile FL #{ Yellow
#3 F1SE Pink Peace GR o Pink ¥R /R Carte d'Or FL #f{ Yellow
H$E Hot Dance HT #¥{& Pink 15 %2 TR 7 R Paul Ricard HT #{ Yellow
8% O3k Royal Circus HT % {3 Compound color|4: ¥ 1 83 Gold Marie 83 FL #1ft Yellow
Z 4525 Dortmund CL % % Compound color| % Spectra CL #7284 Gradient color
E 44 5/~ F Princess de Monaco GR & % Compound colon| 7 £ Inca FL  #i78{t gradient color
&g Elle HT 4% % Compound colon| i ¥t Mascotte HT #7484 Gradient color
B ¥k kE Sorbet Fruite CL %% Compound colof ¥ /R & P4 Pulman o Express HT #2584 Gradient color
{4348 F Bonica FL & {1 Compound colon| PG ¥ &l Western Garden CL  ## {4 Orange
Z1 % & Double Delight GR & Compound colon|# & % Charles de Gaulle HT %% Purple blue
KR E Fire Phenix HT 4% Compound colon| ZE4ERHF La Sevillana FL /R4 Vermeil
[r] BF #r Ambiance HT % {4 Compound color| 2 [ i Black Baccara HT R4 Vermeil
Fi#k Arrow Follies FL. & Compound colon|dt 5 4T Beijing Hong FL k41 Vermeil
Ei 8 3% 31 2% Jumbo Mediland CL 41 Red i I 57 B Schloss Mannheim  FL ZRZ[ Vermeil
Ak B4 Whitaker FL 4% Red Z11i§F Red Cap FL %247 Purplish red
1R B Winchoten HT £I{% Red 45,26 H 22 Purple Mediland FL %41 Purplish red

W FLRFAAE.GR R Z HT AR HKFHZE MIN I A = ,.CL h#E A %,
Note: FL Floribunda Roses; GR Grandiflora Roses; HT Hybrid Tea Roses; MIN Miniature Roses; CL Climbing Roses.
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Table2 Important main components values of rose character

R FE ) Principal components
Character 1 2 3 4
fitE Ploidy 0.117 —0.590 0.386 —0.273
HH Type —0.023 0.187 0.793 0. 068
- J& Blade thickness 0. 055 —0.025 0.124 0.872
# 0 Flower color 0.021 —0.162 0.259 —0.560
2010-06 5% 5 8 Disease index 0.785 0.229 0.158 0.323
2010-07 %5 1& 8 31 Disease index 0. 946 0.063 —0.050 0. 086
2010-08 51 15 % Disease index 0. 940 0. 090 —0.009 0.070
2010-09 515 $5 31 Disease index 0. 896 0. 204 —0.026 —0.107
2011-06 ¥ 15 5 %1 Disease index 0.774 0.218 0.039 —0.171
2011-07 J% 15 5 %% Disease index 0.526 0.618 0.164 —0. 243
2011-08 ¥ 1& $5 %X Disease index 0.470 0.699 0.010 —0.244
2011-09 %% 15 5 %X Disease index 0.213 0.815 0. 066 0.049
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Fig. 1 Dendrogram of R-cluster analysis of characters for rose
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Fig. 2 Dendrogram of Q-cluster analysis of samples for rose cultivars



551 3]

FARRAR A . WA 2 i o A B e

aEcEERa iy 99

Iy BT AL T AT . BT DLV ZARIX 3 S M
U AR AR . 7E5E 3 Al rhHr SRR Ik OR A
U BRI IR b T AR BT AR i iR 22 18]
ARG Xy, BRI IR R O A TR A4
HZ= T8 - iz R 3 BEO R B AT AR

SR i R PP Y — BB LL 2 A N LA T
LR TR AR

2.2.1 EANAEZsIHIRIAENG R

M3 ] DUE B, B A 28 ARG T 2R 0 Rl LE 2
A rp R R S O B — 2. 2011 AR I 4R B0
T 2010 4, B4 H Z(FL)2011 4E H 2010 41
W IE TR RO = 17, 472, K46 A 2 (GR) A L 3 &
19.12 % , Horpr A8 4 o B 8 A9 2 S H 22 (MIND 9
1% 48 O = 3 — £, 2011 43K 8] 56. 002, fHAFTE
R AR B /N R R/ A B (HT) A
SR . IR B R B R A F 2 AR
i B 2 e AR PP O

90.00
80.00
70.00
60.00
50.00
40.00
30.00
20.00

I THTE %0 /% Disease index

10.00

4 AaG ko 26

B 2010495 1#45%% 2010 Disease index
W 201145951545 %% 2011 Disease index

[y} 9% & W
=] =] =] =]
T T T T

il E%0 /% Disease index
=

0 =
FHH%E KEAS %%é MO H % B H %

Floribunda Grandiflora Hybrid tea Miniature C limbing
roses roses roses roses roses

B3 XAWMAFTEWMRAENZIE
Fig. 3 Influence of rose type on blackspot

disease resistance

2.2.2 fE&st A EZERREY YR
W ZERARTWA SRR, HEERSE
Xt EA B LR . DL HT RGN AR RIFE @R 5 Fh

B 2010451545 %%/% 2010 Disease index
B 201 149514555 /% 2011 Disease index

E o Wre Be a6 pme

Purplish  White Vermeil Compound Purple Gradient Yellow Red Pink

red colour

blue color

4 HEXNAFEHFRENZN

Fig. 4 Influence of rose color on blackspot disease resistance

PEHH . MIE 4 thal LI B, BrA 6 R 0 A 2= 5 b
FE 2 AR IR R SR B R VE AR FE R
i I8 F8 BOR 2011 4/ F 2010 48, HABARJE 2010 4F
B SR B R PR . M 2010 AEBUE SR B L B R
B P M 0 55 0T LU 8 2168 3R T 2= 00 Fh e b R B
SR R W SR O BT AR 0, e JR R ] ZR R A<
i <R AT <JF 0 <R < AR e < B <<ZT <Ky
0, 25 SR ST IR A (S e o A T
2.2.3 WA F R BRI NGHR

I S HaT LLF F] L3 AR A H 2 5 R BE
FRPUE R T AL AT 2. 2 AR 09 1 4R AR 2
AR o v 3.4 TR AR R 1 2 B BE I 1 e 22

4500, DI 2010455 15454 2010 Disease index
40.00} B 201 V4 fE45% 2011 Disease index
35.001
30.001
25.00F
20.00
15.001
10.00
5.00 f

0

5 %% /% Disease index

S
Diploid  Triploid Tetraploid Mixoploid

SfER DUk R ZDUiRAEHA

Es5 FYxAFEERRKRENZIE
Fig.5 Influence of rose ploidy on blackspot

disease resistance



100 S R N

2013 4F 55 18 &

2 AF 0 1 8 ECHT A = . 2010 AR 05 15 48 200 i
2 FE R 3 RERRT A RRURI S 1402200/ 15% . it
MR AR E R R 2 51 A 2= W REoe T 1 /%
Z 5] 2011 4B BB 5™
2.2.4 BREFAAE LRI R

AH S BIF 5 30 B 18 R R B B & AR i — A~ T A
T NEH AT LA H BB K 0w 1 O 32 T
(ISR, AREH & 2011 4F 6—9 H {5 (Y B TR 5 ik F
614.5 mm H 2010 4FE R 20 1 £ T ¥ 226 mm,
2011 4E B 0 B R B2 1 2010 4F ™ &L jif— 1 H
RN R RS SET AR EE., X5t
Ry FE B B VA PR AL AR L AR T R A A S B
Wt AR 25 B IA .

300 60.00
»
5}
250 50.00 E
e g
Z 200 40.00 g
! 17}
3 £
= 150 30.00 =
g 2
= 100 20.00 fpé
] m
x50 10.00 E
0 0
2010-06  2010-08 2011-06 2011-08

I (4E-H) Time (Year—Month)
- [%Fi+H /mm Rainfall ~* JR1HFE%L /% Disease index
Be6 BREEXATERFAMNHEZM

Fig. 6 Influence of rainfall on blackspot disease resistance
3 i i
3.1 XTFQEEERLSH

Q RV BT T &5 R iR R T H %
st o [ ) SRR 01 6 2R o AR Al 5 A 28 A
550, FRBE I B 1 O R B AH L, R R R Ao —
KLEERAKT M . BRI R R RE B
Sia RERIMEE R AEE WA 0w o FhiE
HR (0 << 5 15 48 % << 3. 82%) ., o #i & F #F MR
(3. 82% <9 15 48 B << 17. 86 %) , AKX i /s Pl BE LR
(17. 86 % <9 5 48 B << 31. 25%0) » J8% & Bl B CS
(31. 25 % <Je 145 % <<66. 25 %) , ™ 5 J& I b B SS
U 1ETE$>66.25%)
3.2 XTFHEESW

TEOT BT ARG PR A S R R R b, R 2R 4R
25 PR B 0 i o D PR AT B BR RN K i A A
XK, TR R A o 2 B . MR T S R A
L7 S s O B S R 8 v = WU R ]
PENT L T A 2 B B PR B A AR K A O
RN FR W EFRWEED KSR, ] fE

SEREPURY I . = A5 R A 209 28 BE BT f otk L (H
SR FERA S AT R S AR 1
WHEGO T AEGERA . T RGBS
PGTATDHE = AR A e #2540 . X H R
BERG UM 52 M 25 21 5 SR 5 O A A A R AT
AE 2 I8 A bl Pl R A L LU ISR 0 R ) B A A A
— AR ek, DUR A P2 M EZ T
VEok Se 8 Kt . (e LS A & b AT DL AC BEAS 1Y
e G TR RN R % B 2, DL AR B 2 i
TRBEIA ) 2T b

2 £ x M

1] Z=W, X228 R .55 A ZRBORS A PIRIEEL ] Ak
AH,2009(5):19

(2] XURESF. SBPE R 3« 7 = B0 B B VA LT 1. Mol S AT HR
2006(10) .28

(3] RETEF.BREWRER . H. T AR G Z % BB BT 8 A I
TR IR LT 1. $i AR B2, 2007 (1) £ 97-100

(4] B2, #35 . J P00 bE I R i st 2 LT 1. b B AL 45,
1992(10) .14

(5] Z=Z0k. YIqe H 2= R BE Y & AR LA X B A w R L) . 1 de il
£#,2000(4) :21- 22

[6] Byrne D H, Anderson N,Orwat M, et al . Field assessment of
black spot resistance in roses in a hot humid climate[ ] ]. Acta
Horticulture,2010,870:115-120

[7] Ballard R,Rajapakse S. DNA markers in rose and their use for
cultivar  identification and genome mapping. Second
international symposium on roses[ J]. Acta Horticulture,1996,
424 :265-268

(8] RETEIF.BRZA.WRER . A B Z % BB B0 8 & I
G B A L) . WL AL FRE . 2007(1) 197-100

L9 Hhae, EDLH BRG M. 343 7 A8 M F iy B 2w, v
JLH ¥R, 1993,13(3) 1 225-232

(100 Ty, 5% . 0 22 53 B BOB i Fh 8B 20 2R F ST B4R LT .
[7el 4527 4 » 2005, 32(2) : 327-330

L1 At , 0 35 5 . 2 0, 45 MR S 0 b 8% i 4 2 o w0 2 i o L) .
Jb 2. 2011(22) :75-78

(120 XUF730, £ YESE. 3546 BoRh i B 4 36 98 C TH LT de skl
K2R, 1995,17(2) . 79-87

L13] ZBWUZE T3 I 10, 4 Bk A b 3 B i b B i 23 26 19 00 26 T 5%
(I VEPE 4l 24 . 2009, 21(12) : 66-69

[14] Vance M, Whitaker Stan C, Hokanson. Partial resistance to
black spot disease in diploid and tetraploid roses: general
combining abilityand implications for breeding and selection
[J7. Euphytica,2009,169:421-429

L15] Brf M. ST & Ah 432 LM, db s . v bRl H Rtk 2001

[16] WU MG, A 2= BEER 0 R A& AT X PR L8], =
A K 2F 4 ,1988,3(2) :133-136

(171 Thatie, Wrffin. 35 & 00 B 7 000 5 A 0 90 28 B 50 (V) 38 4 S5 R
52 TR BT L) ] ALl K2R . 1992, 14(3) :80-84

(18] L. #4r BARH 2 i F e 2 25 SC LA AT 4R [ DL b st o
el K% 2011

TAERAE: A K



