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The Analysis of Distribution and Evolution of Genus
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Abstract ; In order to explore the genetic diversity, distribution and evolution of wild pear populations in China,
Changdao county,the isolated islands in Shandong province ,was surveyed for genus Pyrus L. genetic resources and
genetic diversity. The results showed that genus Pyrus L. resources were abundant and diversified in Changdao county,
mainly include Pyrus betulifolia Bunge, Pyrus calleryana Decne. , Pyrus pyrifolia ( Burm. f. ) Nakai, and a specific
type was found. The genus Pyrus L. genetic resources mainly distributed in the ridge of the hills and relatively con-
centrated ,many kinds of genetic types can be found in a small area. Genetic analysis showed that the genus Pyrus
L. in Changdao islands was close related to that of the adjacent mainland. In addition, the field investigation of the
genus Pyrus L. plants confirmed that the birds feeding pear fruits, caused the presumption that the birds in the dis-
persal of genus Pyrus L. genetic resource may act as a role. This provides a new research idea to further understand
the Chinese pear distribution and evolution.
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Table 1 The distribution of Pyrus L. genetic resources in Changdao islands

P % No. € HJR Classification HEMIF S Tee-age

KAEH Location A B8 KR #4257 Habitat

HS-1 F1 A 120
HS-2 F A 100
HS-3 FLAL 100
HS-4 EE 100
HS-5 SR 200
HS-6 A 100
HS-7 WAL 100
HS-8 FEA! 100

AT 1A FEIEA
AT R IHRE A AR
AT T 9 - DA
AT s 7 ] - A
AR IR AR
LI T 7 A
LI T 75 ] I DA
AL R HEA SR
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F1(8)

PSR No. € J3J8 Classification HEMA I Tee-age FAEH Location A 55 B I 289 Habitat
HS-9 aA 100 B T Y -1 A
HS-10 TE 100 B Tty 5 - i - A
HS-11 FEA 100 BT T8 - HE AP
HS-12 TR 100 JAU 11 TR 7 it A
HS-13 oA 100 A L Tty 5 - e - A
HS-14 FEA 100 AU 1L 75 - HE AP
HS-15 oA 100 K T v A
HS-16 TR 100 K Tk Y - [ Y DA
HS-17 AL 250 [ T HEAMR
HS-18 oA 100 g2 Tty 7 - A
HS-19 TR 100 g2 Tk Y - [ Y A
HS-20 Al 200 B TR 7 it A
HS-21 G 100 B 1) TRATT 75 P A
HS-22 K 100 EAI T8 AP

*2 FEEYMRBEIEEWFER

Table 2 The main botany characters of Pyrus L. genetic resources

K& Shoot P Fruit A Leaf

P

No. B (em) ML (em) i R (g) JER JLRES DEH WE = BR(em) JEAR AP

SL sD sc FW FS FC FL LWL LS LC

HS-1 36.4 0.38 RAE 0.55 it 15 e ] 2 4.5x3.2 32 e
HS-2 30.2 0.52 R ] 0.51 i 184 Ty 1, 2 4.2x3.5 2k sk
HS-3 35. 4 0. 49 o, 0.46 it 15 i 2 6.7x3.8 115 e
HS-4 37.3 0. 44 2145 0.76 it 18 et 2 6.2x3.8 715 3]
HS-5 28.3 0.31 o, 0.54 B [E] Ty 1, 2 4.3x2.6 25l W
HS-6 36.2 0.39 i 0. 49 it 15 o, 2 5.1x4.3 BRI e
HS-7 39.1 0. 47 WA 3.72 KI5 Cig] 3 6.1x3.8 Al W
HS-8 33.4 0.34 A 0.78 KR i) 2 7.3x5.1 el i,
HS-9 30. 4 0. 45 2145 0.56 i 18 e, 2 5.5x3.7 K[ 2145
HS-10 27.4 0.35 145 0. 66 i 184 A 2 4.8 x3.5 Uit FARd
HS-11 32.8 0.42 2145 0.56 it 151 e 8, 2 5.5x3.4 KR FARE
HS-12 27.5 0.49 et 0.62 [715]7 e A, 2 5.6x4.3 G [ 2148
HS-13 37.2 0.56 A5 0.72 i[5 2] 2 6.3 x4.8 G [ IONES
HS-14 30. 4 0.45 TR 0.68 354 Bt 2 6.6x4.5 Ko B2
HS-15 28.7 0. 37 145 0.45 B ey o, 2 3.7x2.8 Uit 3 g
HS-16 26. 4 0.38 kA 0. 66 i[5 RAE 2 6.4 x4.2 2y L1345
HS-17 38.2 0.36 2145 1. 12 54 A 2 7.9x5.5 el artn,
HS-18 41.3 0.48 WA 1.35 G [ Cig] 2 5.5%3.7 32 g
HS-19 38.2 0.41 A 1.03 i {0 2 6.7 x4.5 82 et
HS-20 38.3 0.43 R ] 3.83 B e 3 5.9x4.3 Koy H
HS-21 33.4 0.38 PN 0.82 [ e R 2 5.5x4.1 5 [ 145
HS-22 38.6 0. 87 B 7.51 k=3 Eiti) 4 7.4x5.3 B[R Hek

SL:Shoot length,SD: Shoot diameter, SC ; Shoot color, FW ; Fruit weight, F'S; Fruit shape, FC; Fruit color, FL: Fruit locule, LWL Length and width of leaf,
LS: Leaf shape,LC: Leaf color
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Fig.1 The comparation of fruits of Pyrus L. genetic resources
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A ;Small fruit( P. calleryana Decne. ) ,B;Large fruit( P. calleryana Decne. ) ,C;Small fruit( P. betulifolia Bunge) ,
D:Round leaf ( P. calleryana Decne. ) ,E;Large leaf( P. phaeocarpa Rehd. ) ,F;Curly leaf( P. calleryana Decne. ) ,

G:Yellow brown( P. betulifolia Bunge) ,H:Large fruit variation,I;Black brown( P. calleryana Decne. )
2 AERBZEEMHFFIRIHR

Fig.2 The comparation of leaves and fruits of Pyrus L. genetic resources
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B3 45R%IE(HS-22) HE&KE HAMELRE
Fig.3 The picture of branches,leaves and fruits of HS-22
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Fig. 4 The distribution of Pyrus L. genetic resources
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Fig. 5 Dendrogram of Pyrus betulifolia Bunge based on SSR markers
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Fig. 6 The photograph of birds eating wild pear fruit

K8 5 HAB A LA, & T 5w A ) W IR A
Sy A AR 2 1) XIS, [ P e 77 7 A AT R B2
PRI, INAEBE IR | F A AL TR AL K
FFRIREILSE | I O A U D UL 535,
GRS S 2T 22 AR 8] 22 5 I, AR B R B
WAERL N AR AL R A AL SR R R
A RIMARELRL 2 JR 2 S BRI B T S AL S
ESitee el ON I SN DL I EEE LTINS
NS SR AR AR BT S SR TR AT RL, D
AR B JE R E AL T7 1 X AEBEIR A1 L B R A ) B IR
FELIMAON 3 HA A ZRORE | AL IR
AP SRR D DR, SALE N LR
A AREREE , AR KA A e IR 2 AR Al
Wik z— IR ER R EIEA ] - BRI (AR
SR, (AT ARG UL E ROy B AR
FEIBEUR, FAT 2 i Ve AR, P AR i e
By A BLG FAD DA R T8 AL AT R IR R K B AL
JE A G A A OIS
3.2 BERENEEVEEFNIERINT
e 8 IR S i 2 v A B, /N XA B
ZAFUSAEYIR IR, BRI  22 0K,



2.4 LRI A LR A B B AL B2 IO A S A o i 199

FERUH SRR A=, A 25 2 AUUAHRR 1 m B
B MBUA A A M OB AR R 5 42 ml LAFE
BR AT R R RN R R T A AR EFAE A (H X b
GRS TR () 2o A AT B B 0 A A (AR AT 25
B, K A SRR v MR AR B TR AR
WA IR ZRE A B B OB AR Z
FHR SR T AR EY), B E BANE BT
Y oRbE & IR SR B B b IX 2 0P
i AN FERK R SRR BUR AR S
WA—LE SR, SRIZE I, BEE S HA K
i, AT RER R T R BRI, S B/ INE N A
TEZFPAURAYI LT, T3 hh 1 5 BT A 408 b
GEVALE R 7 , 0 U6 IR 15 B U515 400 30 il o B O
ARG R R BT . FE T RIS m 020 40, Bl
JE B G UR A 3 A FNE AL T BB 55 2 A4 T S A AE—
SEMRFR . RO — L AT 5 P E 215
FIESE , AR IAE " Xk e £ KA KR A
AT Y, £ 2R S 2R AR AR A,
FhFRESSMEHE AR LU R, EHZESPHANE
P R/ NN (AR DI (S T
AR 1 AR M 22 18] IR AR | o AP ) 6 5
PR SCEZE, SO RMARE R EZ SN, &K
PR O Y, — SR 5 2 e A O U e
AFITR AR IR TR, XA, A 25 2 A 4 o
THERI AT B B, Foh B R 2K oy
T ez R E NN, MR L B R A
JUZ Mo A AR R B B R O 5 26 Y AR B AR
FI20 RSB R A v o T2 AR 4 A F
AR B A B BRI, R BE 42 WL 21 15 ekt iy
JE AR AR (HAN REHERR X AT BE , fin
Z AR B AR I T 2RI 8 B 2R
ARSI | BB U PR R SE B 2o — L8
BREE AV, SRS S T REEYH
GEIRAG R, IX— DN Dy 4 Jm 2 A 00 0 R A 6
PRI FEHE 158 A RE B
3.3 BENABEYHRRRFHEX

IR A R AT 2 g K p il e, — e
KA A R 2 AR R E BORR R A1 X I, A
GEIREAE L BREIGGEIIRT) K SN R A1, 52
PR AR A Ry LI K 4 ) B AL ol ) DR A S A3
THLE AR TR SRR & I S IX ]
REEAUR AP TE IR F 6 X, X TP AT 5T R A
Py A BEUR SR A TR R X — T A AR
TG DR A P A5 2 1 Bk, A U 5 1L X B

A2 v A I A B DX I A % R R A R
HAE b T RS YR TS AE R, Fh e
Zeh  BEE SR AL ALk , AR Ar PR RO i B
BENR S FECHTI LS E, £ 5 T ARREY 5%
W, I8, B 28 AT R A, A D e 2 ) ) Ao 52 U
Teft TR, DR, 52 AL R X AR A ) PR AT
HIE A BAT BB AT
3.4 RERYRREEENERAR

FENTAEA I A B AR BT DA A b R B, T B AR
HIW) I ATER SR AR A R B et (HAE
AP TTEOANR BRI 2 A AL A fr ik —
AATGE . AN—SET A S S Y B, ML AR 4
(170 JAM 2300 53 5 %o 0 A7 (9 b PN A2 S 2 R
Rk = 550 20 114 3 £ BORHRNE AR 78 BT
AIF R AL L, B T 32 2 2 MR AF R BRI, 8 2 T A
ANTEIR 6 — SR kMR 7 B U8 A BUAR AN A2
UNAR AR B A DA o 5 2 U B IR, 5 BUA B R 2
SRR MELLRISE R, WA (r B R AT LT
R, AT RES S RALRRAT G, 70 Ah  TER AR (0 RSP
AR OB H Y AR B L A AT BE N Rl
] F SRR SRl i SR Wt , £ B IR AL MR A A
M EATRBE—DHE5E, i, Kk iy T e [ AR
TG VEATFE , X PRAP FIR FH IX — 52 5 B U5 6 1
HEEAE

S 3k
(1] kM. = AL s A R A b o 2SR BERE [T ], 1l 76 2R
1991(2) :2-5

(2] ARE ZYRAEYGIESEAL ST T]. il R2E o
FEAE2A T FARRRF (2R, 2009,30(2) :26-33

[3]  BRICIC, SR ZEF5 M. AL ALY 4325 (1 1y S [ Jost 1 4 32 Jee
[J]. R4, 2004 ,21(3) :252-257

[4] Rubstov G A. Geographical distribution of the genus Pyrus and
trends and factors in its evolution[ J]. Am Nat, 1944 ;78 :358-366

[5]  Rehder A. Synopsis of the Chinese species of Pyrus[ J]. Proc A-
mer Acad Art Sci,1915,50.225-241

(6]  arfEik. sPECRBGPZEEIM]. Jbat.: R 1A, 1979

(7] . RERGMERIEMA G E )], B 22,1979,
6(2):69-76

(8] WM, EEF PEARKE - H=8 44 M]. L. LR
SR A, 1963

[9] Challice J S, Westwood M N. Numerical taxonomic studies of the
genus Pyrus using both chemical and botanical characters[ J]. Bot
J Linn Soc,1973,67:121-148

[10] Teng Y, Tanabe K, Tamura F,et al. Assessment of genetic related-
ness among large-fruited pear cultivars native to East Asia using
RAPD markers[ J]. Acta Hort,2002,587 ;:139-145

[11] Katayama H, Uematsu C. Pear( Pyrus species) genetic resources in
Iwate , Japan[ J]. Genet Resour Crop Evol ,2006,53 :483-498

[12] Iketani H, Katayama H, Uematsu C, et al. Genetic structure of
East Asian cultivated pears( Pyrus spp. ) and their reclassification
in accordance with the nomenclature of cultivated plants [ J].
Plant Syst Evol,2012,298:1689-1700



200 ITIE 7/ S (- 1 G G S 18 %
[13] HhEM, A4, Sk 55, o B2 A R R GO R W 4 [21] A IWREGESEEA G FFRLT]. iR R
TARCIHT [T AW TR H AR AR, 2004,22(2) - #12,2001,27(2) :84-86
97-102 [22] PR ER7ET7. KB AR X S S B iR B B R [ 7.
[14] HERIF MR, BB, 5. ZURIE & Fh SSR %58 st il 2 F U B4 ,2000,19 (4) :247-248
PE[J]. B 2524 ,2007,34(2) :305-310 (23] Shulse, RHE:A. i B ES A FAHEY X RWBTR[)]. ZRUR
[15] Bao L,Chen K,Zhang D, et al. An assessment of genetic variabili- A RR2#,2012,40(18) :9577-9579 ,9581
ty and relationships within Asian pears based on AFLP ( amplified [24] FBFHI, EEH, S KR SR AT TFRIE S5
fragment length polymorphism ) markers[ J ]. Scientia Horticultu- B[ J]. MolkBl2£,2010,46(2) :157-161
rae,2008 ,116:374-380 [25] FEHZ, Wi R, % 520 8RR T 04 5E X LA
[16] Khoramdel A M, Nasiri J, Abdollahi H. Genetic diversity of select- BAERLT]. S WF5E,2002 ,23(3) :214-219
ed iranian quinces using SSRs from apples and pears[ J]. Bio- [26] GKE. BB OmFFrE=RERLT]. 3)
chem Genet,2013,51:426-442 W24 ,2002 ,48(3) :317-321
(177 . ob [ 7 B8 5 )1 B4 1 388 1% 22 0 P N B AR 35 1% 25 F F 5 [27] BEKE, BRE SRR FIEEIEMA]]. £5%
[D]. HUM : #rT R, 2013 Z47,1998,17(1) :61-64
(18] ¥k, Afddh 2= dh~r 25 BURG AR Fh B 9 TR 1K) SSR 1515 ZkE [28] Barnea A. Effect of frugivorous birds on seed dispersal and germi-
PRSI R A R4, 2013 ,14(6) 1222-229 nation of multi-seed fruits[ J]. Acta Oecol ,1992,13:209-219
[19] Yamamoto T, Kimura T, Saito T, et al. Genetic linkage maps of [29] Westcott D A, Graham D L. Patterns of movement and seed dis-

[20]

Japanese and European pears aligned to the apple consensus map
[J]. Acta Hort,2004 ,663 :51-55

TWIRAR, PRI, R . AR B S IR B[]
DI S ,1992,11(4) :16-19

[30]

persal of tropical frugivore[ J]. Oecologia,2000,122 :249-257
Medellin R A, Gaona O. Seed dispersal by bats and birds in forest
and disturbed habitats of Chiapas, Mexico[ J]. Biotropica, 1999,
31(3):478-485

ST T T T T o T T O I T O S>>

(E#% 192 ®)

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

PN KRG TRk i B AT BT R T A Yk
& K QTL 4 H1[ D. 8% . ILAR AR K2 ,2006 :1-105

FALHE. KREAE AT AL & A QTL 43 #r K 5 7= B b
KR BIBEFR D], BRI  ARILRL K24 ,2015:1-55

A3 AR BT A MR 5 SR AR A SRR R S S
[J]. FEREA,2016,22(1) :103-105

Wi, SRR, XL, 45 B B 4T KoK R T Ah 4T 5
BT M PR B [ T]. PRk ,2014,20(4) :84-85
XL, AR , MRk M, 45, BRI 2T KK RS S A RE 20 1 5
RIBEE [J]. WAL R 2015 ,33(4) :5-6

WRATARE, a0, . 0K R R Ak 3 1 3 S A R
ERIEHEART]. REFTK,2014,20(1) :103,105
A, FIE R, AR, B B R R R X210 & 1| S48 AR M
FeREHALT]. PR ,2016,22(3) :102-103
AR R A , 2SR, A s U AR B R K S A
PRIFIALT]. EFLE,2014(2) :58-59

Han S J,Kwon S W,Chu S H, et al. A new rice variety ‘ Keunnun-

FHIETT

[33]

[34]

[35]

[36]

[37]

jami’ ,with high concentrations of cyanidin 3-glucoside and giant
embryo [ J]. Korean J Breed Sci,2012,44(2) .185-189

Ham T H,Kwon S W,Ryu S N. A rice variety ‘ Superjami 2’ , with
large-grain and high contents of cyanidin 3-glucoside[ J ]. Korean J
Breed Sci,2015,47(3) :299-305

Kwon S W,Chu S H,Han S J, et al. A new rice variety ‘ Superja-
with high content of cyanidin 3-glucoside[ J]. Korean J Breed
Seci,2011,43(3) :196-200

Han S J,Chu S H,Kwon S W et al. A new large-grain rice varie-

E)
mi1

ty, ‘ Daeripjami’ with high concentrations of cyanidin 3-glucoside
(C3G)[J]. Korean J Breed Sci,2012,44(2) :190-193

Park D S,Hwang U H,Park S K, et al. A waxy black giant embryo
early maturing rice variety ‘ Nunkeunheugchal’ [ J]. Korean J
Breed Sci,2015,47(1) :68-74

Ryu S N. Quality characteristics of new reddish brown color rice
variety ‘ Superhongmi’ [ J]. Korean J Crop Sci,2015,60(4):
436-441



	植物遗传2期(全)_部分25
	植物遗传2期(全)_部分26
	植物遗传2期(全)_部分27
	植物遗传2期(全)_部分28
	植物遗传2期(全)_部分29
	植物遗传2期(全)_部分30
	植物遗传2期(全)_部分31
	植物遗传2期(全)_部分32

