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Abstract: Citrus cavaleriei, a wild germplasm resource within the genus Citrus of the Rutaceae family, holds significant
breeding value and a unique taxonomic position. Its systematic status has long been debated, primarily concerning
whether it belongs to the Citrus subgenus Papeda, the Citrus subgenus Metacitrus, or should be classified as a distinct
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genus. To clarify its taxonomic status, this study integrated multi-dimensional research methods—including literature
review, comparative morphology, molecular phylogenetic analysis, cytological observation, and ecological adaptability
assessment. A multi-evidence framework demonstrates that C. cavaleriei, constitutes an independent evolutionary unit.
Morphologically, its winged leaf proportions, floral structures, and seed characteristics distinctly differ from both C.
subgenus Papeda and C. subgenus Metacitrus. Molecular systematics confirms it forms an independent phylogenetic
branch, with its unique genetic diversity patterns and cold-tolerant gene resources further supporting its distinct subgenus
status. Karyotype analysis reveals markedly unique chromosomal architecture in C. cavaleriei. Furthermore, its unique
adaptations and restricted alpine ecological niche create effective reproductive isolation from other citrus groups.
Therefore, comprehensive data support establishing C. cavaleriei as an independent subgenus within Citrus. This
conclusion not only resolves long-standing taxonomic controversies surrounding C. cavaleriei but also provides a

theoretical basis for refining the Citrus taxonomic system and conserving and utilizing its germplasm resources.
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(C. cavaleriei) (C. Subgen. Papeda) (C. Subgen. Citrus)
o HKBAEDFER, o KfFR, BIBHEE o NEAEEA, WEH S
HiES o fr M2 o JLEICimBEMY o M Tifl{baxh]
o Ml H&ii e
HE R HRUPN .52 WEH o MAOHM, WtKME¥. 1T o AUGRSGEE, Rot o MAHM, RHEKAY LRGS0
( aleriei)  (C. hongheensis) (C. reticulata) it 5 R ot HZm BOCRIE, ®SMRikE AL
H WERTEE K
o {EX, WM%, ENE o {EX., BARIEF o {ESLK, Mot

o ol 3

'
' LB ARUPS 1 i G

H & 1 ARUPN 1 L P
] . .
1 CC cavaleriei) (C. hongheensis) (C. reticulata) :

i1 54 50}

BAE, EBTH

4
[

¥4

REE, AT

K. RH)

K 2 BB R S IEE

a-b, HEBSREBLE. HEEEEDE. . 8. RITEEXL; ¢, HEBXMILES

3.2 o TFHHE: MALIRA SCHISCRE

ST HATRIWETT, EAR A2 KT B AR W]
ERSIATEREEREE, BRI RAKE
Or3C, ARSI Rt S o) HdiE ST 4

3.2.1 M-&Ak5 % EHEE

A% DR N B B 8 e R R SRR RT B B ARG PR 84 il
7[32], (HSHiEE S L iZE L EF A (Citrus mang-
shanensis) . FRMISRER RIIL[30], TMiHERIASRE R EoR
ANEFIH A A FI SR, B BT LR
ITRFFES (Papeda) , BB B LRI EE B 56 1
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SEM SRR LRI Bl — LSS DURREE TR, 15t S SRAFAE
HIRBRME, ok DNA URBBER TS, Tofak 4t
RIZHOC R, 1 HELefis DRI 22 BIAAC A e 2 451
L, Tk, R T HEBSHFA SRR TR
%, HATRERANT R R A8 2 8], BAT I
PEFFIE[18], DT EPIE 1 B B AT 5 S A

3.2.2 RAIEIRE RS IA]
H AR RO T 5 HEAMASCE T (K 30) o

BIEFHEN, JTILREEAE BB REREE, HAEE R 6
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