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Application of Pollen Morphology in the Genetic Origin and Phylogenic
Relationship of Stone Fruit Trees

LIU You-chun', TAO Cheng-guang”, LIU Wei-sheng"”, LIU Ning', LIU Shuo', ZHANG Qiu-ping',
YU Xiang-he', ZHANG Yu-ping', XU Ming', and ZHANG Tong-xi'

('Liaoning Institute of Pomology, Yingkou, Liaoning 115009, China; 2Liaoning Agriculture Academy of Sciences, Shenyang
110161, China)

Abstract: This paper reviewed the progress of pollen morphology on stone fruit trees studied in last
20 years, summarized the pollen morphology in origin of stone fruit trees, systemic evolution, genetic
relationship of species (variety) and species (variety) identification, respectively, and pointed out the
problems existing in the application of pollen morphology and some suggestions were given.

Key words: pollen morphology; stone fruit trees; origin; systemic evolution; genetic relationship;

variety identification

BRIk 2 R B A B 80, Bk M SRR g, AN 2 B2 A5 S
IR/ (Walker, 1974; YR/R¥FE, 1978; Salmaki et al., 2008), SHIMIAIE IR EIAILL, AR M
R B — R (s, 20000, TR K/N TRAR XERRIERIBRIE, TeM A R AL ECR . 45
FIFIRLE, TERyBE R 25 M LA R R IR SCSS, w AR RS0 R B R A IME R BEEE (Walker,
1974), {EARREMH 73 APz, RISMEE (exine) FHAKE (intine), AMEHURE M APIRINIEREM, &1L
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MIEAWET I 2K, JLRmath. LS MR e, R RS
RINEEFFIEZ — (Walker, 1974, 1980; TARME %%, 1995; XI5 #H %5, 2010a), &4 DR
(BUBM AR, 19915 FEL 45, 20060, & (BEFHWFME, 2002; wALAR 55, 1993). Fi
B (K= %, 1997; -SOEASKIESE, 20000, Bk GEALEFEEE, 1990; W HE 2%, 2006).
A (B 4%, 1992; ERAE 45, 1998; XIHFH 4%, 2010b). & (gt 4%, 1994; X% 4%,
2010c) 550 A3 2T H .

R E ARk, 2. A PRk, M9%E, SREE#Rl (Rosaceae) ZEWEAL (Prunoideae)
MY AR SRR . BRI RGBSR, WP E SR G KR 5 i1
(IR FUREAT S S5 RO HT o

1 Aek B2 A RSB R IR

— S, RMTEASIANE RGO R ARSI SRS 08 R MOE M YIRS 7T 1) JEA
TEAHARRI R G (1990) I BB M %2 T 103 Ak AR 3 NMBRIE S BF ARl ) 4e ks CRrfi
k), WKIEAER A A %Wk (Amygdalus persica L)+ 1Bk (A. davidiana Carr.) Fl75Etk
(A. ferganensis Kov. et Kost) 2540 ZAHIE, &I T H Bk (A. kansuensis Skeels.); Fg 7%k (A.
persica var. platycarpa Bean.) {1 /7 /K &Rk, S5 IERkESC REGE, 1M 7 K 2 Ak B 2k
MR 7 A BRI R, X5 i BEAE (1988) HUBFFTAE IR — 8. sKFHHE (1997) MRIE{Ek IEA
PIRREE M, AL E BRI H ek pg R, BT DU BBk SRR Le B T7 s R diAk s a4k, BkAE s
FrocadellZE 5 gt bk, CRET BERSOCRINE, 454G A el E ERINCE UK
Fortr, WP UChZMIE AR kR T BRI RIRAAS R, S S IR R th R AN
T A EINEN B S GRBTE 25, 1998). ST RloRI S R Y 1 AE M T AT ITAEZE . A FIRE
et RIE . A7 A 020 A AR ) U2 A R BOE 1 (ATHEYR, 1984; BEI% 4%, 1994;
TEAE &, 20065 X g4, 2008), 18 ik W %21 118 7 (Armeniaca vulgaris Lam. ). P§{AFJE7 (A. sibirica
Lam.) MUZHA AR B, FEEG 10k SN &I A 22 807 F A 2 Y1538 2 5 v R 25 1
FARFAT Tl 35338 AT BE BRI Tl Ay B2 (A5 4%, 2010b). [RAFE, K2 (Prunus.
domestica L.) (2n=6x =48) [{JARYH 0] M7E %A ST 41 (Crane & Lawrence, 1952; #h¥i% 4%,
1986; Zohary, 1992; Liuetal,, 2006), XIHGHS (2010c) {EM%EZ4)E (Prunus L) fEkTEAR
FEAth b4 R 2= n] RE A YR TR B B AE BRI S (2n = 6x = 48), [AIRILN T 2 414= (P. spinosa L.)
(2n=4x =32) Fi5iT, Liu%F (20060 M7 EV) 710 A BT I 2500 SCRFU Ao B4, TEAHAE
MIE R (1989) XPHrEELEAr (IRFTT, AR HEA I — oA, AR T 10 AR BB i s
L 2R s R ORR B M R A b 2 — R D PR S AR T L AR, R A R T 1)t
JeBIm, H AN FRPEPCA T RREE L, BRIk v] e 2 F RIS AL T K

M AT, A SG ZR I 23 AT L0 A R S R AL %% 7 1) At AT e, BT 45 5 AR R A1 BE S
PIREACFR B  UESERs O ), IR E d,  AER TR AT U 15 0T A BRI 2 A 7 ) i $ig
fEurds, Hrrd— P,

2 Ae B MR RGEA IR R

A R 2y A DS R R (BN /PR SR IPENINE -3 & P Gl D0 i e SR LN L R
U B AR S AR BRI R i, FC P AR (K S RE S A D i A T A AR I B % fbr s —
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(Walker, 1980) o {EAHAIK ISR, (0¥ TEAS SR S BE S S g R AL BE 2 i ft, 47
FEA I — MR, S b R ) S0 BAS N SL - ] B S0 ) B2 2 s iidi Ak (Walker, 1974) ;
IR R FF 2 (1962) M AL, AMEEGUMZ RGCE T )E Ol mZEfl (JORD kg, TR L4k
ST AR BUR A il A SLBUTT 75 5 20 A B AT SRR 5 2 80t A I R B ks 25, 1992);
FAFE A EARE . (RFFIE AE, 1997) 5 4ek RN BEAIE R /M (<15 pm) —H4F (20 ~
40 um) — KA (>40 um) (Walker, 1974).

AR A R EN, A% RSB B S BE S8 8 4 L 8L, P IR 45 SO HED ) 6%
ISR ZE R . 124, el TEATEARZ RN E R & N RGO R R ks 2 e

B 25 A PRSI E M R G KR — BAEARZ G, WEM LS RS0k E,
BILIEA—Z. BRI (19900 X% RIS FM B i fLm 24T T B gE, Ak
J& (Cerasus Mill.) fJsidfi, HUGEZ)E, FHZNE (Armeniaca Mill.) , #kJ& (Amygdalus L.)
R B I AEIETAZ SR TS JP 5143 Mt (R TS ik I A2 e R Ga A o (2
e 55, 20100 , AR SLRI AR E LRk 25, A, PRt Ak, Ak
r=2eMg . EMVIESE (1992) Xf HARTIRACK B A7 45 A A 2B S R IR K, i R it
AR BE A ) = DU A 2l - pk e > i e - Bk g, X 50 7R g | (R, 2003)
—E AL, X HSE (2010a) MEE T RZREEM IR ORTBERDE—IRA ST BS, 4%
WK ZEJE A B BRI, TRk WAL T B B, X SR ALE A (B 55, 1996). [A] T
filg CRFATERABESCHR, 19960 2r T (FE-F, 2003) MIWFFC4s W&, HAERERE 8 R s 2t
PRI G 5 6 2R ) E 5 a2 (1992), AP (2003) MM SA 20, A e i M o
Mg, i b, AR EWIE R R G A R TR E BRI R TG 1R, AERKE . 2R
AR A S RANAAAE G o @A RSO B e Bk 25, A Ak, Mg, HRAIAE
PERIRME, T REHBIE I ALAE SR, DASR s gl R T SR

PR CTEI SRR 224) (ATflvg, 1984) Mid#ikiEs 5 MF, SHFHERIB RS X R, &
WRIEAWI T OB R LS., L EEE (20060 A AL (A. mira Kov. et Koet) 1M £ I

BN AR PR, Bk 2, HONBE. Brsmpkik s T 2, SEr ARk TE ST
SR GRBiHE 2%, 1988 TEAHAERIEEYE, 1990) YRR at R (FHRI 25, 1996) W)
Ho IRFFIEE (1997) MHA [FIZRBOW BB e TR A 25 GAE D # MR 7 S TERE, I ELRCBE (A
persica L. var. persica) N JRUHRAL, FRiBE (A. persica L.var. pendula) EALFEEE R, 7720k (A
persica L.var. densa Makino) /M1~ Z A, (PEMYE—FE) GRINEMHR, 1998) hid#k,
ZIBHYIAH 8 N WA, AFAEZ AR, NI IES AR R LR O — et g, DU
A SRR A= R AR RS BRI 4= AR R B8R, HFAE HRE /R 4% (2n = 6x = 48) TSR/ 1) 4 - fLITER),
HMEESUH FH R IR B8 Ta) AN ELAT 23 SR 95 458 SO AL 2R TR ) 28 LA, R IR,
4= (P. salicina Lindl.) (2n=2x =16) JMEESU A RINIZCE0, 40057 HoY, BIRAGEA, PERES (P
erasifera Ehrh.) ¥ JRAAFEBEALR T E 2=, 2@ o] REIBEALIUT & vh 2 PRk — il 4 —
SRR B4 (R 4, 201000, A JEDA 9 AN WA, il CAIE, LR EsuIT
(IR DA A5 P APR) A5 4504 32, 45 32 7 (A. mandahurica Skcortz.) ji# 7 (A. holosericea Kost)
24 (A dasycarpa Borkh.) [N H o X T &AM RFE R REARF—BHAFAEG U A k8 A
EREAL DI FE EEE L PRI S5 s, A+ 3 2 ) Ry R, 1990; T KAE 45, 1998;
Missfk, 20005 XIEH %, 2010a), TALIEE (2010) TTS JF5043HT 45 FEIA Ok 1L AV 552 18 4 Al
VAR s, ey e T m i iy, (o, 20000 BEEHRESE (1994) A4 R4
A VHARNEA . A IR, 2T 5 RGO R H AT B R R T LLAIW . MR
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G R b AR B rews, RIS SR AR, KIS R e TR E AR R,
TP ONAEARF RIS, B HOR IR T B (R, 1999) . TEMEM & R S EG LA I aE i8It
A3, WAER B A ESCRF R R AR5, IR VLM BRI AT A G b 2 B SR AR 1) S R e, 2
ORIV TG R B A, o MR ot v 8 EH SR A e A T R R A S AR CRlER 4L 4%, 1997). R
M SR AERYRE S IR I 52, TL R AN ] P i F P ELMURR B 8ot , OB 45, 19960, ELARR /)
Mg F AU FERINEESR ST, B, g3 SM/D, AR, B AR, A I 5 A SR
W NERER: BR CFE M CEHEFE ARG, K, X2 HAES:, K40EN
BiL, AMEESR S5 Toaci, iR (OF WEs 4§, 2002a, 2002b). #EBKERYIE 16 M, s
O A iE, *EBBE (C. pseudocerasus G. Don.). EHEPE (C. tomentosa Wall.). KK FHHEE (C. avium
Moench) FEKHHERAERE (C. vulgaris Mill.) JEfEAp LTI B8 o A A0k SMEE (1) 21k 35,
EMEPR AR, S G AER KN TR BRE IR 2 IR &5 R 55 A W B Rk S b E B CR & O R, TR
PESRMERCRG ORI, HEHRr—80 GF05 55, 1993).

AER R TE SRR 2 A PR S, a1 R 4053 FEANIE S S A el e fh Cal B IR 5%,
1996). 1=K AT, A MR RGCEA TN NEEA VElE (GiitR, 1984). ek E
AURLE IR, A& S FER ML, U RER Y B 5l A BE A AR, AN RIS )
KB X RILH R e, S5 G PR S A 1 22 5, DO FE A T B Ay A p R & 3
(X%, 2010b),

R RBAS [FJE M AR TE ST T4, LR PERKE R FUA R Bk, 24 R AR
RN TE S FNAZSE D710, 554h, DA IIF AR i A R B, 2 Do 8 Gl
s fE RO 3, HRAEE MR AN G A BRI W, 7R R LR T e A
BAARG KA NAUAR, PrilA e NAEa A 5 b, B TR BSR4 1B 75050,
FHEEDUE, 43 RO HY 5 25 FE A vEaf A m] S, g TR NIRRT A R Py i 2

3 RIS SR G SRGOCER 7T A A E

3.1 ™ (@) RIEE

TR L S FFILAERZ R SRR SR GO R I 2 AR R R AT, X1k B85t
L O al R8I LR BIRZ A H I E . Arzani 55 (2005) AU 11 ASH5G A
PR SNBESCH, 2 2 AL CRAE B2, DN 5 SRR L2 S0 AN TR 47 B 0 T A,
ERAEAE (1998) WA 5 38 AY K- it ol S 55 VU AR R E A ol (] A4 S BE SUU I A B S 22 5, ) A5 S vl
P BAT R (R, XM EL SR AR T AR IL, 2R AR AR IR S S RE N R IX
SRR B h EPERE . SRR AR D RIOT R (VFD7 A%, 1993); Fsh, BEEAEEE (2008)
PEHAEA M, BRAMIESUSL, B GRS R P B (AAHHKD 1 P/E EeifrfE W 225, o)
L AN RESUI A 45 5 REAT Z LR, AN f A — A TBe, Mo P AEAR D S AR A K
i R AL RIS AREAR AT LA D Rk 3608 (1 — iR bR CRp s AT PR, 1992),

TEAETEAS BERMBE AT 4808 « DX Al B ) R A AN UL o RIS (1994) XTaidy 4
J& 36 A ah A E AR TR BEAT R BT, A IER IR/ s AR AhEE S e s A &
Zearph. fL FURSEER A . PO A . AR 2 A& HR e, ERh R r 2 A E
SR, AHRE T8 A AR S AR SR 1A A A 1 LA AR T A 4 R SUAN K
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32 ™ (@) EHZXELA

X E RS R e RSP R I, SR AR AN EE LU S (e BRI “F
BARAREL, WA = FH BISRG KR %), R AR BEA0 o 2405 s UE S8 T IX— AWy (R F5 o 45,
1998) 0 FERS A (RARARUE L 25 m] DU IR (R 5E 2000 R IR B LA B, w2 (1994) MRAETER)
WFFEEE R I SRR RIE

TEN HMEESUA WA R LA IR 1) 25 G A AL R BOE T SRR 2 M SR R R o XA RS
(2010b) 70K, AHA R = R CF7 FALLRECH 1.000, SHEN 35500 &k
i, AIRERFIRA s Siah, BERBR A SR A AL R AR SE 0.972 ~ 0.986, A LER JE AN Al
ANFIZE B SRR AP A 2 IR B IE . BT (1992) ALK 3R I SO 45 & TR 275 b
P BRERG R RINA R TB, BRGRE RN A58k 5 ‘ax. REw 5 )
FH . CCEHAKE 5 OOKE FIRNMEERN, 35000 0.163, 0.302, 0.506, KT P 2 RS
GRARILBAFWFA ORI T Hm WA SR Ba ik M sk By SHedbA A8
() AR IA) BE 23 ) ik 11.755 A1 8.35, SEZ R RiL.

XFAER () 00 B AR AN E PR IEAT SRS . 2 Bea o0 vl A e 5 A A B B A T, Rk
TS 38 % FH I GE it 771 KA RS (2010¢) [ A8 M T A0 448 R 25 e Y E AT RIF 9T N
L, PR R R AR N A RIS, S5 AR A IR AR A, D AR R 4 5 R
BT SESF, TR0 5 B 25 F T, Tong 25 (1995) ¥ YkAR Ak A EE 5 A5 (= Fit el i A
FROGPE, UCHAEHAMEE G, WS A Ay, 2, TeIMEERRE, A 0KETs Ak P/E
Eb 525 (1 BIPIAR OG, B P/E ABL/INGF A (0 RS bR, i v e 2 S LA 1Y) P/E 8K

TR TEA SR A MR IO AH DGR AT R0l , G Z VE ], RURRIZESHE. B8R
Z ARG KRR BT, EF VAR IR TESFHEATAH SO0, A7 B s R
AR ANFZEST A SO SR B SRS R R, ST A% R A & R A 1R 6 AT T LA SR T
PEIR I A BRI FH S A0 AT R X, ek AR At 1B S B

4 AFAE AU I

WIHTATIE, FERZIRIERW JE Al F) R Gk RTINS 22 BOmiE e 4 P e 25 e 11 32 2L AN 3l
BOp HEe . R AGRTEAN R, ARICRR L BRI T i) 2R Gl A 0% AR (1 4t o3 A AT AR 2

ekt R A, WRRAUsER . A, FRAT A, FLUE . . TR ek
SRR A B ST IR IE R BN AR, 2RO Al SERDERRR, EHIWRGCR . SRITIEH
LHAT RGUEALIN BATERIIBGE, MR KR RS S 3B 2 A8, e (T BCERUN, A
EAF P AP E . SRGORR AWK, (HAER . Bk ERATREE X, WAL DUk R 58
IREEEA

A it T AE B LB WA BT S A S P HE R PR S OR DRI - SE AL T Ak BTV (R 3
o SR OAIIE, OR AT T2 QAR TERIA . BRI O AR T2 3 — I [ — Il J s TR
BB ITEN A TSGR RN . AR TR BRIAE 51T, (HIZJ5EW S 80k KR
WA E WA (FR AR 4%, 19925 ERAE 4%, 1996, ANREMERA S ALH K [IAT 5 25 B R T
RS IhdeERRi N IO, RSN E sy, AR S IS RAC R, U
WA A AL EEH (Wang et al., 2003); G [ E — I 7 nd T HIA IS fEk 2 — I e IR 28 e
SCAEFERBIEAF Bl FORZS N HEAT T, SR gk I (5, AT LT3 DR AT it PRI 0 0 1 [
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AR, B RFEREHOR B T B SE B, ARG

T TEAAT B A AR ARt LR/ DRI, 9500 S s Bk, e
BORAR . B AR AMEESUMG . B R FLIR AL fLaa a5 5 PR I 2 SR, BF90
X FIRE B EE . AL TR AT Be AR WM, AAT RIS, 2 AR bR £ D
HHRPRIEA—, SRESIRIES R W AS .

R b, AR M AT AR T VA TEATIRARTE R EARERI G —, X TAER B R AL L
AT, WEIRTFUERS . W SEMTER TS B B R A K . U7 N FH A 4 L B R AT FE M TE A0 TN Ak
W TR R R — I ST, AR MR RR . ik PR ARIE S (Glossary of pollen
and spores terminology) (Punt et al., 2007), ff{e¥y LA FTa L BEr, FEATPTTEEIE 2 PPk
RYR AN FUN S TTRe O B IFEA S & . BRI, 4 EMYy. 4
Mgz R CRG . or TR S BAH B B ZRE0 W,

\7

=

References

Arzani K, Nejatian M A, Karimzadeh G. 2005. Apricot (Prunus armeniaca) pollen morphological characterization through scanning electron
microscopy using multivariate analysis. New Zealand Journal of Crop and Horticultural Science, 33: 381 - 388.

Crane M B, Lawrence W J C. 1952. The genetic of garden plants. London: Mancmillan: 48 - 53.

Chen Xue-sen, Guo Yan-kui, Luo Xin-shu. 1992. Effects of different sampling method in scanning electron microscope on pollen morphology of
some fruits. Journal of Fruit Science, 9 (4): 198 - 202. (in Chinese)
WReAAR, SRIE4E, ZHrA5. 1992, AT HUBTAF BRI AR LA H RO LS. RREE, 9(4): 198 - 202.

Cheng Zhong-ping. 2003. Phylogenetic analysis of Amygdalus prunus, armeniace, mume and cerasus plants based on RAPD markers. South China
Fruit, 32 (3): 45 - 50. (in Chinese)
FEPF. 2003, FIRISTARICHBE. 450 A& Mg MR RS E M. R TR, 32 (3): 45 - 50.

Chu Meng-yuan. 1999. China fruit-plant monograph - Mume Flora. Beijing: China Forestry Press: 44 - 47. (in Chinese)
Rl 1999, FPIESUM G - M. Jbat: hEMOL R 44 - 47,

Erdtman G. 1962. Pollen morphology and plant taxonomy. Wang Fu-xiong, Qian Nan-fen Trans. Beijing: Science Press: 1 - 15. (in Chinese)
BORHE 1962, JERES SR, EARME, BRI Jbat. R 1-15

Erdtman G. 1978. Handbook of palynology (Pollen group of laboratory for papaeobotany, institute of botany) . The Chinese Academy of Sciences
trans. Beijing: Science Press: 6 - 45. (in Chinese)
BORFF2.1978. fOB2FF. PIEAE BT SO = 4. Jbat: BlamiRk: 6 - 45.

Fang Cong-bing, Sheng Bing-cheng, Zhang Zhen. 2002a. Comparison of pollen wall ultrastructure of mei cultivars by TEM. Journal of Nanjing
Agricultural University, 25 (1): 114 - 116. (in Chinese)
TiAEG, B BB 2002a. HERFIERBER RS ELETIT Y. MIRCRMER SR, 25 (1): 114 - 116.

Fang Cong-bing, Sheng Bing-cheng, Zhang Zhen. 2002b. Studies on pollen micromorphological characters for the classification of mei cultivars

(Prunus mume Sieb Zucc) . Journal of Anhui Agricultural University, 29 (2): 137 - 142. (in Chinese)

JPMEE, BRI, FEOBL 20020 TR EASERAL S AR RS, ZRORNRE AR, 29 (2): 137 - 142,

Fu Qiang, Li Huai-yu. 1992. The observation of several plum varieties in pollen morphology. Journal of Shenyang Agricultural University, 23 (4):
320 - 322. (in Chinese)
WM, PR 1992 JLANZE S MAERHAR B BOWEE. YRR K AE AR, 23 (4): 320 - 322.

Guo Guo-nan, Wang Li-rong, Yan Zhen-li, Zhu Geng-rui, Fang Wei-chao. 2006. Study on the variation and evolution of peach and its related wild
species by pollen morphology. Journal of Fruit Scuence, 23 (5): 664 - 669. (in Chinese)
WEE, FIR, AR, KW J5 . 2006, FITTER B RO ORI TR R, R AR, 23 (5): 664 - 669.

Gao Jing-bo, Li Qi, Li Ying. 1994. Observations on the form and structure of pollen in Rose and Prunus by SEM. Analysis & Test Center of Liaoning



9 34 KA AebESIER RGN R GOCR U 7T N 1707

University, 21 (1): 80 - 83. (in Chinese)
i, A 4n, & R 1994 WHUR AR S RYIER B SRAR R RN, TR ARERENR, 21 (1): 80 - 83,

Gao Suo-zhu, Ma De-wei, Zhang Xin-wen, Liu Lian-su. 1988. Observe on pollen morphology of Amygdaus plants. China Fruit, (4): 13 - 16. (in
Chinese)

AT, AR, SROBTC, XERR. 1988, BRI B KMEREST. HERN, (4): 13-16

Guo Zhen-hai, Ge Hui-bo, Wang Xiu-ling. 1996. The analysis of chromosome karyotypes and taxonomic relationships of Amygdaus plants. Acta
Horticulturae Sinica, 23 (3): 223 -226. (in Chinese)

WP, Hd, EHR. 1996, BUBHM RO 53 IR WZEMR, 23 (3): 223 - 226.

He Chao-xing, Xu Bing-sheng. 1991. Malus pollen morphology and its taxonomic and evolutionary significance. Journal of Plant Taxonomy, 29
(5): 445 - 451. (in Chinese)

P, AR 1991, SRR LS ERAE KL R F AL RS Ry 2244, 29 (5): 445 - 451.
Huang Li-sen, Li Shu-ling, Fu Cang-sheng. 1993. Observe on pollen morphology of Chinese Pyrus L. Acta Horticulturae Sinica, 20 (1): 17 - 22. (in
Chinese)
oAl W, MO7E 1993, FHEAUSHIMER L AIHBOWES. bl 254k, 20 (1): 17 -22.

Kang Su-hong, Bao Man-zhu, Chen Long-qing, Huang Yan-wen, Liu Xiao-xiang. 1997. Classification of Prunus mume cultivars by pollen
morphology. Acta Horticulturae Sinica, 24 (2): 170 - 174. (in Chinese)

REFRLL, QTR, Wi, B, XANE 1997, MBI RINIERBAFITT. I Z55R, 24 (2): 170 - 174,

Li Xiu-gen, Yang Jian. 2002. Application of numerical taxonomy of pollen morphology on origination, evolution and classification of Pyrus L.
Journal of Fruit Science, 19 (3): 145 - 148. (in Chinese)

FHEN M AR 2002, FERBERBCRHITE P EA SPGB AR PR, AR, 19 (3): 145 - 148.

Lin Pei-jun, Liao Ming-kang, Shi Li, Wang Yin-fu, Huo Zong-sheng. 1986. The diversity and distribution of IIi wild Prunus domestica in Xinjiang.
Liaoning Fruit, (1): 6 - 8. (in Chinese)

MREER, BUIRE, B W, EEUR, EESR 1986, BrultrALET ALK ERIREILS 0. LT, (D 6-8.

Liang Hong-wei, Chen Fa-ju, He Zheng-quan, Wang Yu-bing, Yao Wei, Xia Xiao-fei. 2008. Studies on the pollen morphology of twelve plum
cultivars. Northern Horticulture, (12): 5 - 8. (in Chinese)

B, BRERA, ERL EERE, B 16, EIE K. 2008, + AL RO, LFRE, (12): 5-8.

Liao Jing-si, Chen Qing-xi, Lai Zhong-xiong. 1996. Pollen morphology of edible Japanese apricot. Journal of Fujian Agricultural University, 25 (4):
409 - 414. (in Chinese)

BN, BRIPY, MBI 1996, SR FINTER EE. AR KFFMR, 25 (4): 409 - 414.

Liao Ming-kang, Zhang Ping, Guo Li-xia, Che Feng-bin. 1994. An observation of Xinjing apricot pollen morphology. Acta Agriculturae
Boreall-occidenyalis Sinica, 3 (4): 13 - 16. (in Chinese)

BWIEE, wKk P, FEEEEE, FROR. 1994, Bl @ EAER B REE. bRl R, 3(4): 13 - 16.

Liu Wei-sheng. 2008. Eco-phylogenetic relationships among kernel-using apricots and main species of genus Armeniaca based on DNA molecular
markers [Post-doctoral Work Report]. Beijing: Ecological Environment Research Center of Chinese Academy of Sciences. (in Chinese)
B 2008, FE T DNA 53 THRic A7 I By J8 2 A () 2R 38 RGE R AT FT (1 1 J5 AR . Jbat: BB

LiuWS, LiuDC, FengCJ, Zhang AM, LiS H.2006. Genetic diversity and phoylogenetic relationships in plum germplasm resources revealed
RAPD markers. Journal of Horticultural Science & Biotechnology, 81: 242 - 250.

Liu You-chun, Chen Wei-zhi, Liu Wei-sheng, Liu Ning, Zhang Yu-ping, Liu Shuo. 2010b. Palynological study on the origin and systematic evolution
of kernel-using apricots. Acta Horticulturae Sinica, 37 (9): 1377 - 1387. (in Chinese)

XA, BRfhz, xigid:, a7, skEEE, x) AL 2010b. AZ AR IEE RO FE . T EAR, 37 (9): 1377 - 1387.

Liu You-chun, Liu Wei-sheng, Liu Ning, Yu Xiang-he, Zhang Qiu-ping, Liu Shuo, Zhang Yu-ping, Sun Meng, Xu Ming. 2010a. Systematic
relationships of stone fruit trees based on pollen morphology and numerical taxonomy. Journal of Plant Genetic Resources, 11 (5): 645 - 649. (in
Chinese)

MAAR, R, X T, AR, RGP, X)L, SRR, Fh A, R B4 2010a FETIERBAEUR S RIS R G K



1708 P S "3 40 %%

AL AR B 11 (5): 645 - 649.

Liu You-chun, Liu Wei-sheng, Yu Xiang-he, Sun Meng, Liu Ning, Zhang Qiu-ping, Zhang Yu-ping, Xu Ming, Liu Shuo. 2010c. Palynological
study on Prunus domestica L. and its related species. Journal of Fruit Science, 27 (4): 526 - 532. (in Chinese)
XAEH, XL, &R, #h M, x0T, mACE, REME, R 8, x) i 2010c. BR#HZE (Prunus domestica L) & H AT LA
TR ZEDIT. 2R, 27 (4): 526 - 532

Liu Zhong-min, Sun Jing-tian, Xu Yan-tian. 1996. The pollen of Prunus L. in Shandong scanning electron microscope. Journal of Shandong Normal
University: Natural Science, 11 (1): 81 - 84. (in Chinese)
MUBE, PhRTH, ARBLHL. 1996, WL ARZRE R AR BT I0. LRI 2440 AARFLAR, 11 (1): 81 - 84,

Liu San-jun, Kong Qing-shan, Gu Hong. 1997. Studies on the taxonomy of wild grape species native to China by the palynology. Journal of Fruit
Science, 14 (2): 100 - 105. (in Chinese)
MZF, LRI B 201997, RIEAA MR £ TR, KM ELE, 14 (2): 100 - 105.

Luo Xin-shu, Chen Xue-sen, Guo Yan-kui, Miao Liang, Yu Xi-zhi. 1992. Palynological study of apricot varieties. Acta Horticulturae Sinica, 19 (4):
319 - 325. (in Chinese)
DR, MR, WakdE, HOR, TAE. 1992, &SRS HE¥M, 19 4): 319 - 325.

Li Ying-min, Lii Zeng-ren, Gao Suo-zhu. 1994. Study on the peroxidase isozyme in varieties of apricot. Journal of Hebei Agriculture University, 9
(4): 69 - 74. (in Chinese)
HOER, BRI, mBiE. 1994, N R DREREAT 3 SR AL R R R RINBIETT. LR, 9 (4): 69 - 74.

Niu Li-xin, Zhang Yan-long. 2000. The study on pollen morphology of the wild Vitis varieties in China. Acta Horticulturae Sinica, 27 (5): 361 -
363. (in Chinese)
EILH, TRAESE. 2000. P EEFAER AR TEASEIII. B ZER, 27 (5): 361 - 363.

Punt W, Hoen P P, Blackmore S, Nilsson S, Thomas A L. 2007. Glossary of pollen and spores terminology. Review of Palaeobotany and
Palynology, 143 (1-2): 1-8l1.

Salmaki Y, Jamzad Z, Zarre S, Brauchler C. 2008. Pollen morphology of Stachys (Lamiaceae) in Irand its systematic implication. Flora, 203:
627 - 639.

Tang Qian-rui, Wei Wen-na. 1996. Studies on the sibsship of peach, plum, mei and apricot-III the peroxidase. Journal of Hunam Agricultural
University, 22 (4): 337 - 340. (in Chinese)
JEHTH, BLSCHR. 1996, Bk A5 ME. A DURME AR GO R I T IR e L. WIR ARk R 222241, 22 (4): 337 - 340.

Tong De-zhong, Wang Bao-ming, Ding Gai-xiu, Fan Xiao-fung. 1995. Studies on the pollen morphology and ultrastructure of cultivated varieties of
apricot (Armeniaca vulgaris Lam) . Acta Horticulturae, 403: 140 - 144.

Walker J W. 1974. Evolution of exine structure in the pollen of primitive angiosperms. American Journal Botany, 61: 891 - 902.

Walker J W. 1980. Evolutionary sense of pollen exine of primitive angiosperms. The Chinese Academy of Sciences trans. Beijing: Science Press:
91 - 134. (in Chinese)
Walker. 1980. U4 THIVIAER SMEESEAL IR L. RIS R It AT ST Ak 24 7, Jbat: Rlbeliidt: 91 - 134,

Wang Fu-xiong, Qian Nan-fen, Zhang Yu-long. 1995. Pollen morphology of plants in China. 2nd. Beijing: Science Press. (in Chinese)
EARME, ERmIZF, sk, 1995, W EAEMAER RS, 2 B Jbat: R

Wang H, Mill R R, Blankmore S. 2003. Pollen morphology and infre-genetic evolutionary relationships in some Chinese species of Pedicularis

(Scrophulariaceae) . Plant Systematics Evolution, 237: 1-17.

Wang Hua-kun, Tao Jian-min, Qu Shen-chun, Fang Jing-gui, Ma Rui-juan, Zhang Zhen, Lou Xiao-ou. 2010. Molecular evolution and phylogeny
of stone fruit trees based on sequences of the internal transcribed spacers (ITS) of nuclear ribosomal DNA. Acta Horticulturae Sinica, 37 (3):
363 - 374. (in Chinese)
EAhh, FEE, RIEE, HAU, SHE, WL RIENY. 2010 BRI ITS FAU FIHL R RGR G RAMIR. 1 &2,
37 (3): 363 -374.

Wang Ye-lin, Ling Zhi-fen, Wu Bang-liang. 1992. Dientification of drupaceous fruits by means of morphology and surface topography. Acta
Horticulturac Scinica, 19 (1): 29 - 33. (in Chinese)



9 34 KA AebESIER RGN R GOCR U 7T N 1709

Folbi, BSET, IR 1992, BERKTERMAERIEE S WL, W20, 19 (1): 29 -33.

Wang Yu-zhu, Pan Ji-shu, Meng Xin-fa. 1996. Effect of critical point drying on the morphology of pollen in apricot. Acta Agriculturae
Boreali-Sinica, 11 (2): 91 - 95. (in Chinese)
FETAE, R, B 1996, IS AT H A IER AN . SAufe# B, 11(2): 91-95.

Wang Yu-zhu, Pan Ji-shu, Meng Xin-fa. 1998. A study on palynology of apricot germplasm. Acta Agriculturae Boreali-Sinica, 13 (4): 130 - 135. (in
Chinese)
TERM, R, FOBL. 1998, FMTHRE DI SEIRREE, 13 (4): 130 - 135,

Wang Yu-zhu, Sun Hao-yuan, YangLi, Zhang Kai-chun, Lin Ke. 2006. Study on the phylogenetic relationship among genus Armeniaca based on
RAPD markers. Chinese Agricultural Science Bulletin, 22 (5): 53 - 56. (in Chinese)
FEEREE IMETC, B W, RITAR, AR L2006, A JBAEDIFI SRS OC AR K RAPD 04T, EACAEIER, 22 (5): 53 - 56.

TEALSE, R, 1989, MERRALFHIZER L AUER. A, (1) 1-3.

Wang Zu-hua, Zhou Jian-tao. 1990. Study on evolutionary relationship of Prunus persica pollen morphology analysis. Acta Horticulturae Sinica, 17
(3): 161 - 168. (in Chinese)
VERLAE, JHEE. 1990, BRRMTTRSK GasiAb R RIOTA—IERERHT. [WZ2R, 17 (3): 161 - 168.

Wei Wen-na, Tang Qian-rui, Yang Guo-shun. 1996. Studies on the sibsship of peach, plum, mei and apricot I . Similarities and different in formal
features. Journal of Hunan Agricultural University, 22 (4): 125 - 130. (in Chinese)
BRSCHR, JHRTHG MR 1996. B2y PURIAZ R RIYISR 408 R I 5T

Xu Fang, Xu Lie-ping, Zhang Chang-sheng, Yao Yi-xuan. 1993. Observation on pollen morphology and its wall stratified structure of four cultivated

TEAR RN, WA K224 ], 22 (4): 125 - 130.

species of Cerasus pseudocerasus. Journal of Laiyang Agricultural College, 10 (1): 32 - 37. (in Chinese)
Vi 7, VAP, SRHE, SRECHT. 1993. 4 FHEBHAER B S LB R IR G EE. SRR g4k, 10 (1): 32 -37.

Yan Zhong-ye, YI Kai, Li Zuo-xuan, Liu Zhi, Wang Dong-mei. 2006. Prelininary study on pollen morphology of Fuji apple sports strains. Acta
Horticulturae Sinica, 33 (6): 1299 - 1302. (in Chinese)
B, gl R, XK, A 2006, B AFARRMFACRTESVHR. b Z24%. 33 (6): 1299 - 1302

Yang Hui-xia. 2000. Pollen morphology of China apricot[M. D. Dissertation]. Shenyang: Shenyang Agricultural University. (in Chinese)
Breefk. 2000. 1 E AP0 AT L1830, PR SRR A&RME .

Yu De-jun. 1984. Classification of deciduous fruit trees. Shanghai: Science & Technology Press: 9 - 24. (in Chinese)
ATHETR. 1984, YR LM 3224, Bilg: BRI ek 9 - 24,

Zhang Jia-yan, Zhou En. 1998. China fruit-plant monograph - Plum Flora. Beijing: China Forestry Press: 14 - 20. (in Chinese)
JRE, R B 1998, PERM A . A dbnt: PEME L 14 - 20.

Zhang Xiu-ying, Wang Yan, Wang Gui-ping. 1997. Observation and comparisons on the pollen morphology of peach-blossom cultivars germplasm
resources. Journal of Beijing Forestry University, 20 (1): 51 - 55. (in Chinese)
SRFAHIE, T ME, FAEME. 1997, BHERFSTIEAER A OGS L Jathkoll Ra# 443k, 20 (1): 51 - 55.

Zhang Xiu-ying, Chen Hai-ping, Wang Wen-kui. 1998. The origin of Prunus persica cv. Baihua Shanbi Tao. Journal of Beijing Forestry University,
20 (2): 51 - 55. (in Chinese)
SRIFIE, BRIENE, FICZE. 1998, KT AR BERGRAMBITL. LML R##M, 20 (2): 51-55.

Zhou Jian-tao, Wang Zu-hua. 1990. Observation on pollen morphology of stone fruit species relating to taxonomy. Jiangsu Journal of Agricultural
Sciences, 6 (3): 57 - 63. (in Chinese)
JH, VEALAE. 1990 BOREIEMTESMI AN, TR ARE, 6(3): 57-63.

Zohary. 1992. Ts the European plum, Prunus domestica L, a P. cerasifera Ehrh.x P. spinasa L. allo-polyploid? Euphytica, 60: 75 -77.



