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Progress in the resistance mechanism and breeding of
Camellia oleifera with resistance to anthracnose

ZHANG Lisha*, WU Yang, WANG Fan, YE Sicheng, ZHANG Yan

Institute of Jiangxi Oil-tea Camellia, Jiujiang University, Jiujiang 332000, Jiangxi, China

Abstract: Camellia oleifera is an important woody oil crop in China, and its seed oil has a high
economic value. Anthracnose, one of the main diseases in C. oleifera, occurs in a wide range in the
production areas, limiting the growth and development of plants and causing serious losses of oil
production. With the rapid development of the C. oleifera industry in recent years, great progress
has been achieved in the research on anthracnose in C. oleifera. This paper summarized the
resistance mechanisms, the mining of resistance genes, and the evaluation of resistant germplasm
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resources, aiming to provide a theoretical basis for the prevention and control of anthracnose and
the breeding of C. oleifera germplasm with resistance to anthracnose.
Keywords: Camellia oleifera; anthracnose; disease resistance; germplasm resources
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Table 1

Classification of pathogens of Camellia oleifera anthracnose from different areas of China

Sampling location  Classification Total References
Yunnan C. Fructicola, C. gloeosporioides, C. camelliae, C. siamense, C. horri, 8 [12,14,16]
C. kartii, C. kahawae, C. fioriniae
Guizhou C. nymphaeae, C. fructicola, C. gloeosporioides, C. camelliae, 7 [10,12,16]
C. siamense, C. kahawae, C. horri
Hunan C. fructicola, C. gloeosporioides, C. camelliae, C. siamense, C. horri, 6 [5,7-9,11,13,16]
C. kardtii
Jiangxi C. fructicola, C. gloeosporioides, C. camelliae, C. Samense, C. aeschynomenes 4 [5,7,11,16]
Fujian C. fructicola, C. gloeosporioides, C. camelliae, C. siamense 4 [16]
Henan C. fructicola, C. gloeosporioides, C. siamense 3 [16]
Hainan C. camelliag, C. fructicola 2 [5,7,11]
Hubei C. fructicola, C. gloeosporioides 2 [5,17]
Zhejiang C. siamense, C. aeschynomenes 2 [16]
Chongqing C. fructicola 1 [5]
Guangxi C. gloeosporioides 1 [6]
Guangdong C. fructicola 1 [11,16]
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Figure I Mechanism model of resistance to anthracnose in Camellia oleifera. A: Differences in structure of
leaves between different resistant Camellia oleifera varieties. B: Response patterns of different levels of cells
to pathogen infection. ROS: Reactive oxygen species; PAL: Phenylalanine ammonia lyase; POD: Peroxidase;
PPO: Polyphenol oxidase; CAT: Catalase; SA: Salicylic acid; PAL: Gene encoding L-phenylalanine ammonia-lyase;
CCR: Gene encoding cinnamoyl-CoA reductase; HCT: Gene encoding shikimate hydroxycinnamoyl transferase;
F3'H: Gene encoding flavonoid 3-hydroxylase; ANR: Gene encoding anthocyanidin reductase; FLS: Gene
encoding flavonol synthase.
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Table 2 Superior germplasm resources for anthracnose resistance of Camellia oleifera

Species Varieties/individuals/lines Investigation Resistance References
sites level”
Camellia oleifera Abel Linda 41/140 Hunan HR [35]
Linda 23/26 Hunan MR [35]
190 Zhejiang HR [78]
K48 Zhejiang R [78]
‘Huizhou-dahong’ ‘Huizhou-xiaohong’ Anhui R [79]
‘Ruanzhi’ ‘Luohanguo’ ‘Shucheng-dahong’ Anhui MR [79]
“Yueshao 77-1" ‘Tiecheng 1’ ‘Xianglin 1’ Guangdong MR [80]
Changlin clone No. 9/21/27/40/45/66/150/164/177/219 Zhejiang R [82]
Changlin clone No. 3/4/15/29/49/53/55/58/63/64/71/  Zhejiang MR [82]
72/90/91/95/97/98/100/145/151/152/153/165/175/
182/186/212/229/297
‘Xianglin 89°, Hainan 3, Changlin 400, Cengruan Guangdong I [83]
1/3-12/3-3000, ‘Guiwu 2/3’, Guiwu 11, Jieyang 3
Cenruan 3a/3-800/6, ‘Dabieshan 1’, Gaozhouyoul, Guangdong HR [83]
Gui 14, Hainan 2, Jieyang 5, Camellia oleifera 5/17,
‘Xianglin 69/82°, Xianglin169/350/352
Camellia octopetala Hu - Anhui R [79]
CamelliayuhsienensisHu  — Anhui R [79]
Camellia chekiagoleosa Hu — Anhui MR [79]
Camellia semiserrata - Guangdong R [80-81]
Camelliareticulata Lindl.  — Guangdong R [81]
Camellia gauchowensis No. 1 Guangdong HR [83]
Camellia gauchowensis No. 4 Guangdong HR [83]
Camellia chekiangoleosa No. 1 Guangdong HR [83]

*The resistance level is divided into near immune (I), high resistance (HR), disease resistance (R) and medium resistance

(MR). The grading standards are detailed in the corresponding references.

DUF ()8R R A e« (1) I ASH I 73 BLi
PILE TN S, R 58 4 BB AR DG B R 1Y
HRES PP 2% 5 (2) A S BRILE HAERY 7>
THLE B BFE Z £ P 7fE C. fructicola, T
C. gloeosporioides %5 HoA 3= & & i B ML IR
TIAIAH, THRADISE: (3) HAT FRAIM AL
Ry AT, AR Al ) G B i A AR BT
JET GRS BRAT I AS S A T R, R CRIIE SR AT
W SR N 17l N A SO 1K O s

http://journals.im.ac.cn/cjben

“_9

represents non varieties, individuals or lines.
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