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Identification of aphid resistance in eleven species from Dendranthema and

Artemisia at seedling stage

SUN Ya, GUAN Zhiyong, CHEN Sumei, FANG Weimin, CHEN Fadi *
( College of Horticulture, Nanjing Agricultural University, Nanjing 210095, China)

Abstract; Chrysanthemum ( Dendranthema x grandiflorum Tzvel. ) is one of the most economically important ornamental
plants all over the world. Aphid is one of major agricultural pests and specialized to feed on phloem, they penetrate plant
tissues via a primarily intercellular route, and ingest phloem sap from Chrysanthemum plants through stylets. Aphids not
only result in a loss in quality, but also are an important vector of plant viruses besides damaging Chrysanthemum plants
directly. Chrysanthemum is particularly susceptible to aphid infestation from the time of its seedling stage to its flowering as
a crop. The phenotypes caused by aphids include the leaf rolling, chloroplast degradation, and folding of leaves or
inflorescence of Chrysanthemum. Given the evolution of aphid resistance to pesticides, there is a growing need to screen
aphid-resistant germplasm from Dendranthema and its closely related genera Artemisia L. for the breeding of
chrysanthemum. The aphid resistance of eleven species from Dendranthema and Artemisia L. were evaluated at seedling
stage under the field in Chrysanthemum Germplasm Resource Preserving Centre, Nanjing Agricultural University, China and
lab conditions in no-insect nets room of Nanjing Agricultural University. The results showed that the aphid-resistance

reduced with average damage index of aphid (/") value increased under the field condition. A. wvulgaris ‘ Variegate’ ,
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A. scoparia and A. annua that all had 0.00 I” value were all aphid immunity species; A. japonica with 0. 13 of the I”
value was belonging to high resistant level; The ™ value of aphid resistance of the D. crassum belonging to resistant level
was 0.25; D. dichrum with 0. 37 I’ value was belonging to moderately resistant grade; D. yoshinaganthum and D.
japonicum whose I” value were 0. 51—0. 75 were belonging to aphid sensitive grade; D. boreale, D. zawadskii and D.
nankingense with the >0.75 I" value were highly sensitive to aphids. Under lab condition, aphid resistance varied among
species. Eleven species can be divided into five different grades in terms of aphid resistance according to the multiplication
rate (MR). For example, the A. wvulgaris  Variegate’ , A. japonica, A. scoparia and A. annua with 0.00 MR all were the
highest resistance species; D. crassum that had 5. 86 MR belonged to moderate resistant type; D. dichrum, D.
yoshinaganthum and D. japonicum with 7—10 MR were belonging to low resistant grade; D. boreale, D. zawadskii and D.
nankingense whose MR were all >10, were non-resistant species. The aphid resistance under field condition was overall
consistent with that under lab condition. The aphid resistance of eight species such as A. wulgaris ‘ Variegate’ and A.
scoparia were confirmed under field and lab conditions. However, A. japonica was high resistant specie under field
condition while belonging to the highest resistant grade under lab condition; D. crassum was resistant to aphid under field
condition but was moderate resistant one under lab condition; and D. dichrum had moderate resistance under field condition
but low resistance to the pests under lab condition. Therefore, A. wvulgaris ‘ Variegate’ , A. scoparia, A. japonica, A.

annua and D. crassum were promising germplasms for aphid-resistance breeding of chrysanthemum based on our results.
Key Words: Dendranthema ; Artemisia; aphid; resistance identification
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Table 1 Plant materials used in this study

PFh Species RAEH Location YIFP Species RAEHE Location
T8 4 Artemisia vulgaris ¢ Variegate’ L HE A, japonica HAT 1
EE A. scoparia A FFE A, annua H AR50
K87 25 Dendranthema crassum HAH ] S35 D. dichrum bRl
ARBLINET2 D. yoshinaganthum HA S JelRi%s D. japonicum H A5
WL D. boreale H AP LIE A D. zawadskii L
546K D. nankingense 5P
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Table 2 Resistance of eleven materials to aphid in field test

B2 R HUAER T A W2AER A Ty HitESEH
Name of material I” value of the 1% year I* value of the 2™ year Mean of I value Resistance grade
WA 0.00+0.00A 0.00+0.00A 0.00 Gk
b 0.16+0.01B 0.10+0.01AB 0.13 B
B 0.00£0. 00A 0.00+0.00A 0.00 ik
i 0.00+0.00A 0.00=0.00A 0.00 Yo
KT 5 0.26+0.02C 0.24+0.02C 0.25 Ei

L 3Ek ) 0.37+0.01D 0.37+0.02D 0.37 LRETI
B8 4 0.63+0.03F 0.59+0.04E 0.61 &

T fivi % 0.65+0.04F 0.67+0. 04F 0.66 I
44 0.87+0.07F 0.82+0.06G 0.85 =53
Evidagy) 0.87+0.06F 0.85+0.10GH 0.86 =y
EEyiaing 0.90+0. 09FG 0.91+0.08H 0.91 =2

F BN PR DR RS FHERIR 0. 01 K B B35 225

£33 1N PHBENTIEEEER

Table 3 Resistance of eleven materials to aphid in lab test

BB Fi gF SR B S AN R R B 0 e Bt FIMER PSR

No. of aphids at different days after inoculation

Name Multiplication Resistance
of material 34d 6d 9d 12d 15d 18 d 21d rate grade
w4A4XHE  0.20£0.09A 0.00+0.00A 0.00+0.00A 0.00+0.00A 0.00£0.00A 0.00+0.00A 0.00+0.00A 0.00+0.00A &L
i 1.00£0.27B  0.20+0.09A 0.00+0.00A 0.00+0.00A 0.00+0.00A 0.00+0.00A 0.00+0.00A 0.00+0.00A &bt
W 1.40+0.13B  0.00+0.00A 0.00+0.00A 0.00+0.00A 0.00+0.00A 0.00+0.00A 0.00+0.00A 0.00+0.00A =T
i 1.10£0.16B  0.20+0.09A 0.05+0.05A 0.00+0.00A 0.00+0.00A 0.00+0.00A 0.00+0.00A 0.00+0.00A I

KEHEFHAS 4.60+0.17C  5.65+0.24B  9.40+0.27B 24.65+0.52B 31.60+0.55B 29.35+0.39B 29.30+0.53B 5.86+0.22B ¥
SO 4.30+0.18C 10.60+0.37C 22.85+0.33C 33.75+0.37C 39.15+0.44C 36.00+0.41C 39.25+0.38C 7.85+0.25BC {&#%
HBHR)IEF3E 4.90+0.28C  9.20+0.31CD14.60+0.46D 20.25+0.43BD19.55+0.36D 30.00+0.35B 41.65+0.52CD 8.3320.34C ikt
YALE ] 5.00+0.23C 12.7020.21E 16.45+0.29DE25.15+0.39B 35.95+0.28CE41.65+0.40D 46.35+0.36D 9.27+0.27C  {&#%
HF4E4  5.00+0.18C  8.85+0.23CD20.25+0.26CF 24.35+0.30B 50.40+0.37F 47.85+0.27E 61.00+0.40E 12.20+0.30D  JG#%
HHHA 5.00£0.18C  7.25+0.22CDH2.55+0.26DG39.65+0.31E 51.45+0.36F 61.30+0.28F 68.40+0.36F 13.68+0.31DE Joii
Eopia 5.00+0.19C  8.0020.16CDR3.45+0.21C 54.85+0.27F 61.75+0.26G 63.3420.43FG79.10+0.43G 15.82+0.34EF i

RO P B bR K5 TR % 0.01 AF LI 5% 5
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F, M PG PR 3R SZ U AR A UK 52 R, | 1 TR PR SRR M ] | S R4 FTSERY S e 45 R | 75 2 4F
A2 M 5 B T R R A (0 3 b BT 2 N R 5, DI IE H RS R 2 51, BP9t R B, R AR S84 1 A
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1 11 ARG BHEMYT R 21d B R R EFR
Fig. 1 Aphid density on eleven different materials at 21 day after aphid inoculation
A WE (WEPitE) A vulgaris ¢ Variegate’ (the highest resistance) , B : #1755 (M & Hith ) A. japonica (the highest resistance) , C: 78 7 (5
Bitk) A. scoparia (the highest resistance ) , D 5 (M2 B P ) A, annua (the highest resistance ) , E: K55 B 645 (hHitE) D. crassum
(moderate resistance) , F: S35 (PiHE) D. dichrum (low resistance) , G : A% BF35 (471 ) D. yoshinaganthum (low resistance) , H: J¥ [l
3 (&HHE) D. japonicum (low resistance ), T; L 5 42 34 ( TEHi M) D. boreale ( non-resistance) , J: %16 4§ ( TEHi M) D. zawadski ( non-
resistance ) , K: 29 4E /% ( ILHLTE) D. nankingense (non-resistance)

A KPR E PSS ' Bosland 451 & BN A 1 HLA K6 32 B 9 BB R AT AHTIE L Pritchard 0T IA
AR S3 (L 5 R VR 3 75 ) T I R 2 R RN 53 ) S e R BT AT 5 Deng 4511 R BT B
5 SR AR5 R A AL I G 2 S Je AT M B4 i s 5 R 25 B AR LA G, e B R A R T A
TRy . RS2 B A S RN P SR R G P A 2 B 2 T % (malondialdehyde , MDA )
AE5 20 A A% S o A A SO, DT 3808 1 T AR 2 WIS 43 (9 AL B R 22| B =2 2 AR s %
Az — ZRB B SR, T R 1 2 33X 2 S 17 (9 6l 4345 POD \PPO \PAL SOD | CAT S5 7E A4 (147t iy ) i e
il AN IR B AP AR 222 Chaman' ™ & BUF HUR YLK ARAEIS 225 R AR I b 2 A Qa2 i e 5
il — R DN R 2 I P T (R, K2 Hh 7T 8 ot o ) 8 D 2 T A B 15 1 LA B KA R 9 55 0 329 g T B o
Mo ABIETE R BN FIAE R HTF B AR I W22 52, 0 Fa s MR T UL, T 25 5 TR S 4 A By 1o
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