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Abstract

Biosystematics aims at throwing light on the relationships between different species in evolution,
which is based on genetic and environmental factors. Botanical binary classification system indi-
cates that Citrus and Poncirus belong to Citrus and Poncirus respectively, which is widely accepted
among phytotaxonomic researchers. However, the old saying that Citrus is called “Citrus” in the
south and becomes Poncirus when grown in the north conveys the stereotype that Citrus and Pon-
cirus are the same species. Here, we clarified the origin and evolution of Citrus and Poncirus, and
elaborated the influence of environment on their distribution within the Huaihe River Basin and
China. We also described five morphological differences between them and analyzed their rela-
tionship based on ITS sequences. We concluded that Citrus and Poncirus originated from the same
species and differentiated due to adaptability. Both of them belong to True Citrus, but are in dif-
ferent genera. The results can help to understand the relationship between Citrus and Poncirus
and the roles of genetics and environment in speciation.
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1. 51§

“NEEWER ARG, AETUEALIOAEY” Ay, T CAAl - FTAE) - “REEiEdLimoal, AT
F/NERUE, LACAERTRE” , WERAKEFILE. FRT (2 TFEKNERET) b (RERER TR
WHENFNZTREMED (1], 5 N ZBAR RS IR “riEdetR” . AR I7 HIE TR EIIETT 2 )5
T e WICEL =R A ERE , WAAREE T 25 Fl(Rutaceae) 17, 2RTM, M T =& FHEYIRAER
B R PEAT I A 5 Rk, REAPRR G R RANEMI[2], JCLMH AR R L & s v . AW
RREEVEEO TR, 9 T ES AR Z B R R, EANTIERINR =F KR, (EE KGR
IR S AG . WP AT . TSR T ITS FP A 2R G0 R A A DY AN T7 TR AR 7 il AR R A

2. W@AARERRIRFIG BRI S 4R

AR I 22 TSR AN [RI PP ) R I A (R — PR IEAS [ A BE T AE K45 R 21X 75 B A A AR fry e Y A
T3 S TE AL S5 T AT 0 AT o AR RIRRAE ZE 0 24 0 SR 5, R AIAR 2y i T 25 BHE Y I k475 )& (Citrus)
FJE (Poncirus), PIEEA —EMEE KRR A XMGEAARE P LE, RRSRZRKG R
BARFE ANNAEFA R RIBIZ, ERFHSTFT s WA NIRRT R N 378 8 1
B [ b AR F I R R A SR A — A “HTRR 7, JLVE I AR ) G R B 6 FE A A ZR RS B I AE S5 R 3R
MR, SRR RIRIE[3]. AT TP IR, AR 5T 7O 28 BHEY I 7 58 15
W FEREAT T 845 1), BT TR, EEFMEWTE 62.7 TG RTH CAAFTE, G RN IR T
BTt A (12.1 T AT BHTET 0 H(28.2 JIAZAETT) [4], MGG KR ZI1E 24.96 H J3 41T H
BLorAk, AE I BRI 5 A MR AL AT AR AL A4E 19.21 B TERT /ML, EIEMHGA AR
PITE 14.19 HERTHE e R, MR 5 H e /N ETE 11.24 HTERTTF[5]. A SRR IR &R W
T (ALY MidEk, 1763 EMRFIEHUENMER I — AR, 24N Citrus trifaliata L.. B )53 EEY)¥
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TH SN 73 2 F AR 2 AN TT o 1914 SEAEHUS MG 8 FP oL R, IR R agisL, o8
PURRE H LRGSR — Dt 2 ki[6], REIEMBEREIGIA . 75 FARICHT OB SCREBUR Oy 5 Rl
U, mEHIAGR, WPERE ISR SSR ARiC T 1A R SO G R EMESRG R R, SRRIINE SR
KRB, BRI JRATAE TR A AT REVER /N 7] [8] (9] [10] [11]o R MZEFRHIEA DI S AT BAF
WAREEILFA R, WEEILATEMSEI 7. MWILFRMRSACRIIRE, Bonth TSN
FHABLE, PRt AT B 1 2 B ARST ORI, D8 1@ MR H IOAEE, 74 T B R E R R
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Figure 1. Species evolution of rutaceae
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PE R AU R UL A B e ER .. TEEILK S AL
FERARUEN[3]. VEWT R P E B AR AL R, PR AR R A F . A 5 AR E T ) 2 AT
K EEE 2), R EKIEHER AN, ARKTEERES, il X fmE. o8 WL,
TR SR =AM . KA XSGR, BOEEANAK, HXHEmErFERER, K
BN AEREAREAEL T, B4, =N EEN . ZM bR EIL R, N
R ERI gy, =T AREE AL, BRI R L, (H=ZM R AL AR A 2(A). AR
KA A X, MEREAREA A, G DUCR I AR HIRL 2822, g YT DL g VLA L
CRRRIN ST X, EEK=MAMXR DRI Ao, BUEH LA KAEREESELLIX, it
PEESLLIX | R AR A LI RS, TG AR MR X L 5 A rh AR K (] 2(B)) [12]. SMASKE, FRIEVEN

DOI: 10.12677/br.2020.92017 141 JERZIEERTI


https://doi.org/10.12677/br.2020.92017

g %

MR AL A, FEASEIRR AL ORI o (E AR CE TR AU ) 0 A L P B S ], TR AR Ry
AER = A, WX “IRA iR A E

Figure 2. Main geographical distribution of citrus and poncirus in the Huaihe River Basin. (A) The main distribution map of
citrus in Huaihe River Basin. Citrus is strictly distributed in the south of Huaihe River and mainly in the humid area of the
east; (B) The main distribution map of poncirus in Huaihe River Basin. Poncirus is widely distributed in the north of Huaihe

River and can grow in the dryer areas in the middle
2. BAREETRBNEESHE. (A) BEETRENEESHE. BEEIHEETURBX, ARIHEE
WXHRE; B) REEARENEZESHE. REETEILHA 290, BAUEPRRTEEXEK
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e MRS RO, BAT 35 BRI S AS A BT T 52 [13] B AR, HAn
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DOI: 10.12677/br.2020.92017 142 WERZE=2TI


https://doi.org/10.12677/br.2020.92017

g %

VG P 2 PO AR P BRI X 3] AHEEZ T, ARFE VG E N ANz, M ACh XA A, I
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Table 1. Main geographical distribution of citrus and poncirus in China
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HE LLT HEW BLIE
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HE Koy TR AR EORAR 3], FLAE MR EI8EE fE o A R W oW PR B i e B v e, DAL
o WEREMAERAEIL T BRI, HEEARKMW A AAEDT . XA T RIS F A B X . Bk
P 1 DX SR AR YETRT AL, (BN T 280 22 F, AURAE BE AR e XA ZZ AN R, Al e B A AR KR
BRI 14]. POSIABLE M VEIR R, 55 A ER, BXHREA BRI 52 /7, BEi-26°C FIMRIR[15],
FAE IR SV FEAR R, 2 A Rt PUFE L IR SR M R AR [16]. BRI L, AEAAR DAPTHEN T (A BEIE 3
RE N ZERUGE T HH LA L2 R
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Figure 3. Morphological characters of Citrus and Poncirus
3. BERIFSFHIE

5. 5 1TS FoILL X o4

NT EEWHERIRE 5B R R, FEALE NCBI B4EE L & T ZHRAHE TR SA BN ITS
o0, R Mega BAFMEIX 6 NMEM ARG RKAEME 4). HA 3 K8 (Clausena) M1 LB 7 J& (Murraya)
JE TR, YT 8 (Atalantia) J& TG B HH FEAUAHRE AL, B8, St & (Fortunella) M7 & & T
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T ) FAEAR G2 . 112 4 WT%n, dn RAUSE B 2 R, B EeRIZ VIR R, B S £ YR GL
FFE 99%), FIEAMGARIAE . S E FAG 8 I — S CGLREE 100%). fERLIEMMGA N, 8. St
JEBR 3, A RO — SRR 100%), X —45 R 5HTANRIRIEE T A F . I 7T SR,
HIEMEHETE 6 ME, SiE. MEE. g, W B (Eremocitrus). WAV & (Microcitrus)F1 2 &
WiJ&(Clymenia) [6], FUBJamTF, MHEEMESHBRRERREIL. MA%FH AR EMEHR G548
Mg titid)E . B2 SRR 4 NME[17], JBSBZRIRRRIFAIERE . FIEHAE A P 0 E 18 2
HHEE, T 1753 SEHAREHIE: 1838 £ Rafinesque-Schmalts 1TV HUR; HA 4 MNEEWEE. &M
J& A B M % kG R 1 Swingle 23 HIFE 1914, 1915 1 1939 4EH#E[18]. HIEMEZA 6 MEMIK R,
A F YN EAR A I B S S R AE — IR RO A 268 . o — R SR . At e
SRS B SLEIE S, SEFEIAHSE NS, A E SR T MR, T AR B A 2 SR )
— R EANE . W R A B AL FIASE[19]. B2 O BB AR AR E AN ) Y, —
SCHRFEM S, BIRRDEE. BIRERMZERE: 73RN S, BIEEHE . G EFIH
J&[20], =FHIER—NRRKH21]. MALLEFINRE R RN IEAEA B HRE—ANE, A
FARFDUR[ 18] 1A o2 B TSk R i o i B AR B SR 400 R0, ThE: TR 4 R
Gt A o W 2 A M R AR RSB 2k o RO [18]. HULE SR, FIEARELAL P BT & 1 R LA K 5 2 )
MR REASEA NI ER, BRI, E—MEEET ITS JFHEN R5 R AW
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Figure 4. Phylogenetic tree of Subfam. Aurantioidae constructed by ITS sequence
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