A news species of Dicronocephalus Hope, 1831 from Yunnan, China (Coleoptera:Scarabaeidae:Cetoniinae)
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Abstract 				
A new species of the genus Dicronocephalus Hope, 1831 (Coleoptera: Scarabaeidae: Cetoniinae), Dicronocephalus zhang sp. nov. is described from Yunnan, China. The species is closely related to D.adamsi, a differential diagnose is provided to separate the two species.
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Introduction
Dicronocephalus Hope, 1831 is genus of Cetoniinae widely distributed in China, Myanmar, Laos, Thailand and Korea. Members of the genus possess strong sexual dimorphism, with males
having two prominent antler-like clypeal horns and elongated protarsi. There are currently nine species recognized, including seven subspecies which are listed below; D. adamsi Pascoe, 1863; D. bieti Pouillaude, 1914; D. chantrainei Devecis, 2008; D. dabryi Lucas, 1872; D. diminuata Young, 2012;  D. shimomurai Kurosawa, 1986; D. uenoi uenoi Kurosawa, 1968; D. uenoi katoi Kurosawa, 1968; D. wallichii wallichii Hope, 1831; D. wallichii bourgoini Pouillaude, 1914; D. wallichii bowringi Pascoe, 1863; D. yui cheni Kurosawa, 1986; D. yui yui Kurosawa, 1968 (Young. 2012, Kurosawa. 1986, Lee et al. 2015). Among them, D. wallichii bourgoini, D. shimomurai, D. uenoi uenoi, D. uenoi katoi, D. yui yui, D. yui cheni are endemic to the island of Taiwan, D. dabryi is found only in Western China and Northern Myanmar, D. diminuata are only known from Tibet, D. adamsi, D. bieti, D. wallichii wallichii, and D. wallichii bowringi have a wide distribution in Southeast Asia. Following the examination of a series of Dicronocephalus sp. specimens collected in Yunnan, China, where the locality bordering several countries and high in species diversity, a series of undescribed species was found. The new species is similar to D. adamsi, their morpholigical differences will be described in the following.

Material 
The specimens are deposited in the following public and private collections:

CZJC    private collection of Jia-chang Zhang, Dandong, Liaoning, China. 
CYLY   private collection of Lu-yan Yang, Anshan, Liaoning, China. 
CHWL   private collection of Wei-le Huang, Dandong, Liaoning, China. Sample collection and processing
SPU   Shenyang Pharmaceutical University
Collected specimens were placed in 70% alcohol solution for cryopreservation, and male genital is excised from the specimen using forcep along the abdomen, then preserved in glycerol within a flask.
Research method
The description of the new species is based on the morphology, the body length of the samples refers to the distance from the clypeal horns to the end of elytras, and the body width is measured at the widest point of the sampled specimen elytra. Images were taken with a Canon d760 camera with a 1.8 aperture lens and 50 mm focal length. Clypeal horns, pronotum and setae were observed and photographed under a Photo shop Cs64 Dsect mirror. 
Taxon discussion
In earlier studies (Kurosawa 1986), the genus was divided into three groups by the similar morphological characteristics.The first group is the D. adamsi group, including D. adamsi, D. shimomurai, and D. yui. The second group is the D. wallichii group, including D. w. wallichii, D. w. bourgoini, D. w. bowringi, and D.dabryi. The third group is the D. uenoi group, which only includes D. uenoi. In the 2015 study (Lee et al. 2015), the researchers divided the genus into two clades through COI and 16S rRNA gene sequencing and morphological identification. Branch A includes D. adamsi adamsi, D. a. drumonti, and D. yui yui. Branch B includes D. dabryi, D. uenoi katoi, D. wallichii wallichii, D. w. bourgoini, and D. w. bowringi. The result of the study suggest that D. adamsi and D. yui yui are sister species. The subspecies of D. adamsi drumonti is a junior subjective synonym of D. adamsi adamsi. Three subspecies of D. wallichii were considered to be independent species, but this conclusion needs further confirmation. 
Material: D. adamsi, 1863. CHINA: (4♂♂, 2♀♀, CZJC), Jiushan Mountain, Tianjin, 1075.5m, 2023. VI. 23. (5♂♂, 3♀♀, CHWL) Wulonhshan Mountain, Dandong, 708.5m, 2023. VI. 13.
Males (Fig. 1, A-C) with distinct sexual dimorphism. The elytra surface and ventral side of the insect covered by downy earthy brown pubescence, some individuals have reddish elytra. Pronotum with two distinct black bands run along the center. Head with antler-like clypeal horns, clypeal nearly oblong. Elytra with two black spots on each side of humeri and near the apex of the elytra. 
Females (Fig. 1, D-F) are mostly black, some individuals with reddish elytra. The surface of hypomeron covered by hairs yellow or orange, remainder of the sternum glabrous.
Description of Dicronocephalus zhang sp. nov
(Fig. 2, A-F) (Fig. 3, C-D) (Fig. 4, A-C) (Fig. 5, B) (Fig. 5, D)
Type material (3♂♂, 2♀♀). Holotype (1♂, SPU), Daxue Mountain, Yongde, Yunnan, 1400-1600m, 2023. VI. 28-30. Paratpe (2♂♂, 2♀♀, CYLY), Diqing Tibetan Autonomous Prefecture, Yunnan, 1500m, 2023. VI. 18.
Description of holotype (male). (Fig. 2, A-C) Total length 30.6 mm, width 12.8 mm. Elytra surface usually with army green, pale green or yellow pubescence, some specimens with gray elytra that might be caused by environmental or preservation factors. The clypeal horn is in v or u-shape, the apex incurves vertically, with a serrated projection 1/3 of the horn posteriorly. A prominent spine usually diverges at 1/2 or 2/3 from the apex, forming a general curve towards the outer margin. The head with two white or yellow spots above the eyes, a less distinguishable patch can be see anteriorly of the two larger spots. Pronotum oval, narrower near the anterior margin, posterior angle rounded; The surface covered by pubescent, with two vertical black bands across the center, the area of black bands are weakly punctated. The margin of pronotum is slightly arised and glabrous, forming an outline. Scutellum is weakly pubescent. Humeri rounds with two black spots, the elytra with two similar pattern near the apex on each side. Protarsus long and slender, all tarsus black; Protibiae with three distinct spines, weakly curves laterally, black with red gradient towards femur, mesotibiae typically with two spines, while metatibiae only possessing a single one; Femur red throughout, with a patch of pubescence on the ventral side; Meso-, metasternum and the base of coxa are all covered by white or light yellow pubescence.
Description of paratype (female). (Fig. 2, D-F) Total length 26.0 mm, width 12.0 mm. No significant morphological differences between large and small individuals. Body glabrous and black, without blotchy pattern. Clypeal concave laterally, two projection near each side of the anterior clypeal edge. The posterior margin of pronotum and hypomeron covered by black setae. Fig. 2
The spine of the D. Zhang's clypeal horns are oblique at about 2/3 from the apex, short and slender, less developped in minor males (Fig. 4, A- C). 
The spine of D. adamsi’s clypeal horn extends laterally 1/3 from the apex and is broader, the spine of minor males are more prominent. (Fig. 4, D-F). 		 	 		
The pronotum of D. Zhang is wider anteriorly, and the posterior angle rounded (Fig. 5, D). 	
The pronotum of D. adamsi is narrower anteriorly, and the posterior angle less rounded (Fig. 5, C). 
The color of D.zhang’ pubescence is often army green, pale green or yellow			
The color of  D. adamsi’s pubescence is often white or grey (Fig. 1). 	
The last abdominal sternite margin of D. zhang females is largely covered by black setae (Fig. 5, B).	
The last abdominal sternite margin of D. adamsi females is covered by yellow setae in a small area (Fig. 5, A).	
The tip of D.  zhang is rounded, with the anterior end folded at a greater angle to the exopod of the phallus ( Fig. 3 C-D).									
The tip of D. adamsi genitalia is flatter, with the anterior end folded at a lesser angle to the exopod of the phallus ( Fig. 3 A-B). 
Discussion
Specimens from Diqing display variability on pronotum patterns, minor males usually with short and thin black stripes, the portion of this pattern typically increases on larger specimens. The black band is narrower near the anterior margin, expands towards the posterior side of prothorax, it incurves when reaching the disk and rarely fully connects to the hind margin. This characteristic above is rarely seen on specimens from Lincang, suggesting regional intraspecific variability. The black stripes on specimens from Lincang are usually thin, only presents in the anterior half of the pronotum, rarely exceeds ½ of the pronotum. The black band near hind margin shows a rough outline, slightly wider than the side near the head. The relationship between populations from these two localities should be further investigated.
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