B4 518 1t 5

A5

TERNFLEVERS S8

PLANT INTRODUCTION AND ACCLIMATIZATION

COMPILED BY THE CHINESE ASSOCIATION OF BOTANICAL GARDENS, BEIJIN™
No. 8

e R

Science Press



=

CB R SRR IR IR IR RSP IR SRS I SR SRR IR SR IR IR SROR ISP SR AT ]

«HH5 It ETPERERS

E A REE

BlE%H Rl

H OE (DEREINF)
KREF EFH FER KEH
RYE BHH BEM KRRE
HEE RO B®EH BAEE
EHH

HEE BE#EH

TEIRERIBESEREREGSHECSFENCEIREHIF ¥

. 8585958555853 3 5358585558533 IRSRSRIRIR R RS I

Eis|FhiLET
% N &
hEEHESEY RYIKTS BE

a4 & & KR
JERK KA BRI 165
MEGRE: 100707

¥RALH G EIRI

. FHRBELRRTHRAT SHMFELELH
*

199344 A — MW FFA S 787 %1092 1/16
1993 é¢ 4 BHRE—KEE) 3218 172
B 1700 X © 437 000

ISBN 7-03-003231-4/Q-417
Eh: 17.00 7




SR

WA R ET] A%

=] R

BB O (b ER BT B AT v vev v renrrermnr e ettt M (1)
Je M PR R E 5 YR EIBT S RE - veeeeeereeeerereeees EAEFRAREEZ (7))
%M*Z{*ﬁ%@%ﬁﬂi&*ﬁ%glﬁ ................................................... Eﬁfﬁ% ( 17 )
A ETE B RS RO RSEE R I U IR kA 31 )
TE B AT Tl eeerereremeremmrenian et R B I VR (41)
#/E (Rose Linn. ) HEMEIRIFIEREE <o ooorreremmines S3rHH BkBBE (57)
JE TR AR B B R JR AT BT e eveereeeeer e B, BRE (67)

TV R 4 RIE R MR B BRI G5+ eevevevereernrnnnsernreenmuenneeeetiaiieassianins
------------------------ A KT TR R E LR WK WS R (77)
1@@&&@%%*1%*@51@%&%%}]% ................................................ Emmg ( 89 )
%mglﬂ]ﬁinmﬁﬁ% ............................................. E%gﬁ %;‘éi [}g‘i#@ (93)
EAD‘L@Z@{% ............................ eSS (99)
e 1 TN BEE (109)
REX B HRERAND B BEFAREDRPRRIR e gk (115)
REEYESH SRS BRI TR I oo ererereererrerernaeanea FEE (127)
R B ) B T MR HE g e evrevereroerersrrnenserennnannes BAE, FHE (133)
W AR B T2 B R IR e evevvrermrrrerrernnneneminneanannnans £ ¥, Rae®k (14
T B R P B BB AR+ ve v oove e % EEEA. phitE, SEK (147)
EAL R YT BRP R AR R TR e XETE VPR DR (165)
RBEEAKR AR SERE et CEEMK. BER (7))
B E LT AL BRI AS A v vevverrenrernnnnerenmenniniinmn e BE. AR .FHE (181
e R AT T T TR TRM v eererrrnrrsernarmrrneniniernsnna RKE. BRE., TFE 189)

- BRI R PR R 0 S 2 S EING S HITES oo vmmreer e
........................ moowewne e UAZERIEE AL R, Ferguson and R. J. Bank (207)
LLRATD T PRERAYRE FE e — - eememmer oo seeveewe B SEBEEGKIRT, OB (223)
*&Eﬁ?‘%ﬁﬁgﬁw ............................................................ X (233)
WHRH LA SR A ESREwnSBEBA L BRI (267)
A RERE) ERERR G EREERITII e SRR3R (277)
N BB ERBGELRBE TR oo emvsmmensmes Ze RN VEOREE JBRIGEE (287)



PLANT INTRODUCTION AND ACCLIMATIZATION
No. 8, 1993

CONTENTS

The Origin and Domestication of Fruit Trees «ecveereeineneninnininns Zhang Yuhe ( 6 )
Review and Prospect of Introduction and Acclimatization of Woody Plants
from North America to China .eoiviiiiiiei it rceiiiree e,
................................. Wang Mingjin, Chen Yonghui and Wu Shoupeng (15)
The Features of Ligneous Flora of the Qinling Mountains and Plant Intro-
duction from This Area to Beijing.cereeevrvrvivareriiiniiiininnens. Duan Junxi (29)
The Introduction and Cultivation of Rhododendrons in Lushan Botanical
GaATdEIL cevtreientieirersereesnsssneennsesecosasnssnnansensocssscesssensonans Liu Yongshu ( 40)
The Introduction of Syringa...... Zang Shuying, Fan Yinhan and Li Ronghui (55)
The Introduction and Cultivation of the Genus Rosa Linn. «ceovveevviininninnannn,
................................................... Jing Xinming and Zhang Zhiming ( 61 )
The Introduction and Cross-breeding of Pinus Szrobus .ecoviviviviirvereiininnionan
...................................................... Zhou Duojun and Dong Baohua ( 75 )
Study on the Adaptability and Utilization of Acacia glauca (L.) Moench ...
......................................................... Zhuang Fucui, Zhang Xuezhu,
Chen Yuchai, Li Hauci, Chen Zhihong, Chen Lianhe and (LiFangzhou| ( 87 )
A Preliminary Study on the Tropical Woody Fruit Introduction and
Cultivation in South Fujian ..ccvevieinniiiiiiiiniiennnninen. Zhuang Chongpeng ( 92)
A Study on Introduction and Cultivation of Desmos chinensis Loufr............
.................................... Cheng Bigiang, Xiao Laiyun and Yu Xuejian (98)
A Study on Hybridization of Liliaceae....ceeiviivuiniiiiiiiiiiii, Peng Longjin (107)
The Introduction and Domestication of Elytrigia repens....ococeons Wu Baoguo (114)
Conservation of Germplasm Resources of Rare and Endangered Plants in

ChINA setentetnsiuatstnrenseocosoiusseensescssencsanessenassrssnsnsensnns Sheng Chenggui {125)
China’s Botanical Gardens and the Conservation and Studies of Wild Plant

DiVCI’Sity ........................................................................ Xu Zaifu (131)
Endangered Plants in the Deserts of China and ex sizw Conservation:.eceeoee...

............................................................ Pan Borong and Yin Linke (139)
A Preliminary Study of the Factors Threatening Paeonia lutea «vovvevivrarinenns

............................................................ Gong Xun and Wu Quanan (146)
Preliminary Report of the Studies on Germplasm Resources of Rare and En-

dangered Plants...Zhang Jie, Tang Yudan, Shen Shihua and Niy Guolai (164)
The Conservation Strategy and Its Effects in the ex sitw Conservation Area

for Rare and Endangered Plants of Southern Yunnane.cecivvereirereiiareenins

.................................... Liu Hongmao, Xu Zaifu and Mao Xinxiang (169)

o iii e



The Characteristics of Growth and Propagation of Ostrya rederiana

...................................................... Guan Kanglin and Tao Yinzhou
Distribution of Safflower Germplasm Resources in China«cisevevieierceiinienninnes
....................................... Han Yunzhou, Li Dajue and Wang Liping
Evaluation of World Collection of Safflower (Carthamus tinctorius L.) Germ-
plasm.....ooci e Li Dajue, Han Yunzhou and Wang Liping
Observation on the Behaviour of the Pollen Tube on Pistils After Intraspecific
and Interspecific Pollination of Aceinidia

..........................................

.................................... An Hexiang, A. R. Ferguson and R. J. Bank
Studies on Seed Dormancy of Pinus ROraiensis.iieiecesieiiineniriiiiiieirnioniinananns
........................ Lai Li, Zheng Guanghua, Liu Changjiang and Guo Yi
A Study on Seed Morphology and Identification of Pinus...... Liu Changjiang
Relationship between Vitamin Contents in Leaves, and Sugar and Acid
Contents in Fruits of Hybrid Progenies of Vitis............ Chen Zhenbang
Effects of Air Pollutants from Beijing Héavy-duty Machine Factory on Growth
0] T Zhu Chengluo
In vitro Culture of Viburnum opulus L. coovieiiiiiiiiiiiiinnn,
e teeteeieeeeeeriae e Li Ronghui, Zang Shuying and Zhang Zhiming

e« iV o

(179)
(188)
(205)

(218)

(231)
(264)

(275)
(286)

291)



Y 51 # o9l & T

84 PLANT INTRODUCTION AND ACCLIMATIZATION 1993 £

RRYML IR
K oF M

(HaRbh R, /B 210014)

i g
Ry HILTRES 9 000—10 000 4E8T o HZERYRWBER YT 3 000 £ FRMATF &
Bifco M, MBS TETE BRI, 00 &M OIS, BAEMILT A AT 4 000 4R
AL o UESF AR LAR Ao 5T REMEBIICRS RSN AL —i&
EEEN, RS SRS R P S L, ORISR R TERREMORAEE, BER
HERBHT o AXEBBELSRT X LERYLHLE ESFYHL R L ES Lo

X@iE Y RIEEYNER RN HL

R, REZRALRTR  BHELEYUERBRERMOBREEATE. R
BRERMIRR, AT TEMRN T3 B E B A %, TR, "TRUERRAR
%ot B RO, R ALK, TS AR R ARSE MR . X FARBK.
BRI ERES SRR EREE,

BREBEAMELELHE LR T:.”ﬂ]’isﬁbkﬁi@‘fﬁﬁﬁf%ﬂﬁﬁﬁ%ﬁﬁﬁiﬁﬁ
o BTAXZEEENHREIZHILLRERE, EHREEFE-—BNABZL—FERT
EAEBREYGELS . FLLFE L8 AR BEARER A SRER R, ERORIEE
WAVER o

i‘i%ﬁ%ﬁkﬂﬁﬁ% Eiﬁziﬁﬁaﬁﬁj:’-‘*ﬂ#EEﬁﬂ%B’B"tAﬁ, EATTRAE H B
AHRM R BRSO 2R BEAT L L EH BB KRRz —o BE, HFRIVERN
BEASEREEBORR. LR KRS EYRIR P LR NE LS Sauer (1969)
EFIRT R IT RRL T —RUBEOFEEE, BERFEERENREREL,
WA REDHEEA NG EBERATEREE. AGHARLERTFS N
MBBE = R BEE R BRIV B REN KRR, Isaa (1970) HHE—FENKHE
FORRAL N RLIE TR o MR IABIR M IR Bk ™ & RRif 3k B 3 BER T R~
FiiE B R SRS B9, RV R MGE AR B RS 1R I R Yo

UL 30 R Z I T L E BRI L AR A B B HA A SR ANE SR RAY R AR Ak
ZHEUBRRYNEE, BETIEHXHRVERTIAHENPNREED. BRGEY
FEAR 4 Rtk (1975, 1978, 1981, 1984) WL RRAE: IBAFHARS BEREWH

e 1 o



T LREHBEIE T, BT AMBESNTIREREFXAMREBIEL S
HREEYOIERER L FER T E BN E RS T F 3K MR A1 T Bl
wfn, AHEAIXEEDERERBORS; HEXNAERERNS. HIHERTES
9 000-—1 0000 FEFTHILT Folko

BRELBXOMAERZBRRA LG, PEEIERKGMARTEARILEDBATIEX
BRI B IE ML PR — B Sl UBEE2FNEEMERESEREE EREM
e D R EW A R R E REXRPVER G ERZR OB Y &I Hi. BAHR
RAVHMEMEENEE, A BR/RTEL2ENER.

TEEREE, BREERIEEW A E— A AR, BB /AICET 7 500—Fi 7 000
EFAENAREHAOERNE (van Zeist, 1980), ZEIE,BYEFRBTAIEREH
SRS A KB EERBER, XERETEEBNIEDS 3 MEE—
BBl N —RNEMKE . BB RIS SR A TEAET RI, AR
E-BANERA, XESRYEATUET 7 000 FFEREBLA TEMFMURKRS. R
HIAMEAELMEAEE. FaEMREHERAFLNEESMATURRHER LR
MEBBE (Vicia ervilia) FIEHET (Cicer arietiinum), EENBET XRET. K
SREA R, EEEN AT F G AR X IE MBS R T, BT hE
EREDETH—RA (Kislev, 1985), /b UK BLETERNOELES.

ERRLT BEEMN GERETH ARG RA,FBHERAB I, HhEEE
REERS IR, BMETREDHCEL T HORENRIT, HEHELER
THERDHERRE—Flo ZH AN EREBKRRLEIEMAREE S RBEWT TG
Eio BFHREHRBPE (Cyperus esculentum) H—FE, bmﬁﬁmﬁiﬁ&ﬁfﬁﬂﬁ%
(ATCHET 3 100) @B EFRE R,

XEL U BRE AR R BLEE A TCRT 8 000—i[7 000 4, i RAHEMAIIIL— BRIFR
IR, B R RLER KR FRE R EY 3 000 4£4 F A TTRT 7 000—T 6 000 HHr A
BERAT SN ERBT B LA TARIERMATERET L (Zechary 71 Hopf, 1986), #

BH R BEEBRRKR LSRRG, ‘

R, FERRE REE. TERNES, FARKESNIE, FHRHEILTAT
B 4 000 £, BERENHBERBACHRAHBHRNTERREXTE, &
Eyidu #7REBLAITHT 4 000 FE R MEMDIIL AR t 7] LUNE B B B
BYTHER G, 7 Teleilat-Ghassul {REFFLG/ATTHT 3 700—5]3 500 £ HIHMMIR. T
TEREF AN, FEETFHN AR BREANNEERBSSRERRK
ERKE. MERMNEE KM A TER EE. RO TH R ENER S, X
WEERNRZM. FHENREHCATTH 3 000 £) WM. TERMEHEHERE
IMAT SR, HIER NS, RARNG X2 iEa— 28, FRENA
MRS SR R S A EREN R, k&N YR, F—
PLERCRETRERFANELENBRAH. EFTHNRARBATEZHSE.

AR AWM, HY B BEERREEOSET, LKETRTE THAE T RIS EDR
£, FUEE R - BEHEHBETRBHOTYIEREE LR 4 HIRDBL

BEANOEADREED: REFLE - RPEEFL > REX—LEMK. FF

“ 2 e



RS RRAOBEABAREREML . MFLER T LK AL E FX 8. ERME Ll
B— B RS UMBAZ B ERRAR EMAN, SREEPRERBRER . HER.
PRk R RE T ko HAbub b EE RN

AERFAEESANGCHNEERZ S EREHAMNEELZIRD, BERY
BERNY. BFERMEBBORLRATO, REEREFURANCHALRENH, &
HHle, ERTHEREMNAZ2EEHE —BIERT REWE M ANRRIE
o XEKABEREDL L. ERLHER. ¥R Tt EENKRKHL. £E FXE
BE BN —MAMEREENREAER. B ERRVARG,BRIEY Mo EE, £ 5
MEHREELRBEERBT TXEFETERBEE RAEEEE, §SERIELE
T#&E¥ (Olmo, 1976),

Ames (1939) ZERRRT “@E"HEUE, HERBR AN RO, Mna i Eik,
REREMEREFRERPFABTIEN . EBERA", AMTTEREEY, MR ELS
BERAFET RV, Ames REESRENEALALTRRE: BERAMNBBREEY: W
RENAT BREMRBRELTHAEY . XX INESERER TR #FEANMEPMER
T R MAELNERBAFSEHLSTELERETHEEAYHESRRLINSBE/R P
NEPERo ZFREASKEREFRN,HEMPERLH, IHZE S RE AT R
BOHFEURHNEEN TS, BRETULWEDAEL

IREPFEEBTUBERMREOER. iTRBEAYE, SLENEBSEEY
EREFERFPEBEFENON B, BFEEMDRBLETFEBERS, L RERH
Rt REKB XA L1#% RS L , 35 B4R N RRARS W, 752 20 H43 70 £
SIEEMBREBBERIN T, B TR ERHE KK S8 4E R o

BAREFANBEE. B8  EERNER A FAEPRIARE TR Bk, BE
METERAOBERERREERBOR 1: 1 RN FEE B ARG, A5 IRk
BERR S, AMER T —IR RS2, RN TR A TSR, D THR bR RS
HHREE, MUEERMBERREA BRERE k. IR T i 5 akm 5 4
ko XFMREEHHBILPEBERET T HRe FORIIMLHIBRIEE Hk-th B IS 25X — 8
Ao BRARKPEBNERTUG L EEFSTHENLFEA,

AT SRR AN L. mAE TR AEEEREEE BB B X
EnE; BEREEEIROHNEENRARES. BREREEILRMIBEN—
HFANREEREERAESHLEEE. #h 4 MEMAMBRERTUEH B 2L —5
RUERM, X£EE R FAEOIIRERE T LR 4 Mt . BEX—BR,BEK
HUEILTERBRIT B R, LE%&E}'E%%Z{ET ERRENDRERE—FREEH

ELRMEFFER.

R DR MO S AR I 50 AL A 2 S8k BB T, BT e# T TEeE
B, LR LR EHEE, REEFRAB A K. LB, EWSE RS, HEEE 19
LR AR R %M. £ R R SFENEERRDRET ., EEEPBEmT
SCTH I R R R IR R AT

KT, KEBARIASE HRROHBERETHE, B0 REE AL RgE
Ao M Barrett Al Rhodes (1976) HATHIHIBRZ X AMEES XHRD, KB TR

e 3



T 147 MM, NI BIMBNT 5% 3 NGRS RENF: g (Citrus me-
dica), R (C. gyandis) FiG (C. reticulata), BEEHEIRBFL KA, )

EEAIEERED, £ RNBEHEBR TR, £RHE, FF. BERER
Eﬁm%gﬂ[m%ﬁ*FiTﬁﬁﬁﬂﬁﬁﬁ (Barrett 1 Rhodes, 1977), 1% Rachel %
(1986) HIBFSAIL, 1. B, M Sk DNA [REIEE (restriction pattern) 48
A s i B R R 5 ER— BB AR XX ET B A RMIGRR Y
PR AR A R, REMELEEULRES EEENHNBREE T RMNEER
(Vardi 1 Spiegel-Roy, 1978),

RUIE A GRS, 5 W54 R b, TR 5 S ﬁﬁwﬁa@g%
BHHIME (EIRER BRI T S, AL SRHERMILH B
BRXER. AREEEHARERM B FILRR. mTHRe, BTFERE
RRK, HFXKRSEABENRE, HFRGHEHEEMRE, BETEEHEN Y
RIDFEF] 19 425K A HH (Ruchle, 1963), ZEJL TR YRRERE T £; HEED
EEAKPEMTEREPEE, BRETHEARRE. AARESAREET NS
%Aﬁﬁﬁ%ﬁ%mmmgk%%mﬁﬁwﬁ&ﬁ%m%m%%ﬁEOW@%gﬁ%‘
JESR At R R T S T — R R R,

ERBIFIEMERNEE TR, TUE BB, EEERNOZEE (Prunus) HRE
RES R YA, OB EREPEEDREE, HRERRE, ZFEORET
BEETEABRETERTHERE T A%, MEERE. AXARENNRKNER
Bt BCATTAT 3 000) EF R, EHHTHESHRN RIS AHE KA TERER R
RIRBK (Zobary 1 Hopf, 1986), MEMAHS RERMLAERE, HATLEEME
HMTERNEHEREER. FlinkE— Bl ER—BRRCRTHRE, A8
RE 5P BT Rk (Spiegel-Roy 1 Kochba, 1981), MR M Rk E & WK #F
%ﬁmFﬁ¢§mﬁﬁ%1UF¢ﬁEm%%yﬁﬁﬁﬁﬁﬁ%%&%ﬁﬁ?*%ﬁ
jjo . A ,

RER RO AERENERBRA—H. HHRESE, WRRERTHEN Man.
gifera indica, WHEMFNA (Mukherijee, 1972), IR BT, AHEZSHEL. &
ENFEMEREN. ANRLRER, MITROMBLEMREER. hTXRE
B, ER R BB ANER RS, TR SRR, SRR LM R R B EE
RERMOREEFL REE, BUERBEE. XREENSHFAEME XS HARE
MS. BENERNET SHHET KRTHR. FUFEERERTEELETN
FIEH AN, B EE RMESKMNBA. HASINRERERENE &, ErehE
JCEBEO AR 5 BB A R A BRI ARG R, $§E¢@ﬁﬁmﬂ%@ﬁ&ﬂog%@§
Ea e

E%%%ﬁ%ﬁ%ﬁﬁ%T%m%%%ﬁ%oﬁﬁE%E%ﬁ%ﬁﬁﬁﬁﬁ¢Mﬁ
BRE RE B EITEESARILBEER. AT 8 RIFTHE5E B f R R R ATEL
BEN. REER A FERNERELNERBREE R RN FERRRNERE
FthE g, MTERNER —BEK, KEHBRRERMER, MBTEERBEN,
EERMERA N B DARE, BRIGERASBTEREREERR 2R K, (Hih

s 4 o



HIRHBEE KRB E Ko

BRI R B R e AR TELE 16 MBI BTI. RAEAETE
18 HHEOEIETHMo  BARFIER BRE 2] 20 427 %6 B2 BIE R EAHE SR L
BE— B R AR S | B R R RN — ARG A IR, MERERNE
TR SRS , HE R IARRINS |l 8 2 R o 2 1 2 R T R T 5 L A AR
2% SR A SR B L, LB IR B TR B 2 T o

RO R RO E RS 0. BT BRBSORK S I, TR DHBER
EHIEF B (HES) , AR RS R BN ERE LS E BB, BRELRRH), ¥
A2 BER GRUR) , R T RICRI B S5V 5 R , B I M (RS B M SRR RE (B
ER GRS .

AR Tl LRE, GRS RS ERRE HE B0 R K
EEFEHH AT ROMER . MBCHRBAE—NBEER. BHOLKE
BORRIAARET A TAMIB LR (Spiegel-Roy, 1986), R IBIEER HeBIBHOME
BEZ 3 MERMLRALHEE (Doazan I Rives, 1967)0 LIERMMETER NfE
¥ B PSRLTE S Ak e — AR (Storey I Condit, 1969)o RAF “Puglia” Mk
ERRAREL, BARRES, NZ | MARNSCEREH. FROLHE, 68
RESLERBYLEL T %, FRS 3 N EHER AR (Simmonds, 1966, 1979), B
HEREOMBER, TREUPZHTROBOER MRS HRABSEE R
RIBIM SR BENMEREZRR L AWM, DBRBNZ | A EEEH. Hfm—1
BERR—FHEE S 3 MERER. MEREENRREFRSNRI; HEHE
SEARMBAR XA TRERWREODRH I W L2 ER TR
I BIRAE LR R E A5 1 R T, T & R T AR R B AR
56~ BARUR R DAEEEIR B Ko R R LI 2 NE RIOTUR I 7
MAEESECIMRSRHERFERET AL ES. RITHELWHRRBRZ hE
BT PR AR

REmL, EHEORTERRF o tRRMEEF TN KBE Ak
HEEAMBEDONE KRR DREAE HEFOMER(G L BN, FHES)
EHABREMAR. RELR RAE WA, FEERHTEENSHET, HLERn
MER BT HRA R EE T Ho

REEZTEHCTFBER. FF AR E B BB S 8 T SR, X
RAFWTHOAR . NREKFOAMTFREE EFEOFARMARL, QIR TEED

ARo ERTEMRT % EEAMIRRH AR, N EERa KEBEE &, “ERiERR
HIBR

g2 £ X ®

Barigozzi, C. (ed.), 1986, The origin and domestication of cultivated plants. Elsevier, Amsterdam.
David, R. 1984, The origins of agriculture. Academic Press. New York.

Simmonds, N. W. (ed.)1979, Evolution of crop plants. Longman, London.

Zohary, D., Hopf, M. 1986, Domestication of plants in the old world. Oxford Unir. Press. Oxford-

427671 T



The Origin and Domestication of .Fruit Trees

Zhang Yuhe
(Nanjing Botanical Garden Mem. Sun Yar Sen, Nanjing 210014)

Abstract

Agriculture evolved probaply 9 000—1 000 years ago. Domestication of fruit trees came
about 3 000 years after the firm establishment of grain agriculture. Domestication of some fruits
preceded others. Fruits, notably date, olive, fig and grape started to their appearance in early
fourth millenium B. C. sites as intergal elements of food production. This was due to ease of
vegetative propagation. Polyembryonic fruit trees such as citrus and mango are relatively easy
for domestication. Some Prunus species were also cultivated rather early although methods of
vegetative propagation were not yet practiced at that time. Heterozygosity in plants raised from
seed served as the main basis for selection since antiquity. This manuscript also gives a com-
prehensive review regarding to the history, difficulty or easiness of domestication and the ma-
jor changes followed under fruit tree domestication.

Key words  Plant domestication; Origin of cultivated plants; Fruit tree; Evolution
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Table 1 Introduction of woody plants from North Ameriea to China

SIRME ‘ i B ARSI
Introduction area Taxa Natural distribution area
R P R B AR 22 DEERER. ERNBEFENE .
Tropics and subtropics of South China Mazinly in Southeast and south American, and
Gulf of Mexico
REBI AT 96 DEERB FEEAHENE
Subtropics of East China Mainly in the East, Southeast, and Centre
of American
PR 7 UERKET. AR BETEE
Subtropics of West China . Mainly in the Southeast and South American,
and Gulf of Mexico
HLEHFX ‘ - 36 - IRETER. I, RACWAHE
Temperate regxons of North Chma ) Mainly in west, north and northeast Ameu
2 can
BB RAEWX ) : 8 AL IR 3, MK A KB
Temperate and warm temperate regxons Mainly in North American, and 2lso in Sou.
of Northwest China theast Canada
AL EHX 17 DL EEER . L H N E Mgk R
emperate regions of Northeast China Mainly in west and north American, and
: also in Southeast Canada

%1 meﬁﬁﬂmﬁz 50§, SEr PR 20 B, AERHEY 21 B, DURAEY
;MR FRL 70 B, BURHAIR S o &5(RKIARMKER AR, 4 RWRo

BT USEE O ENEHBRERNEE, REEBSARRHERTHDAE
Rt XERIVMLEFEYTIE (1979) BRENREWSERFE—ILRE, RTR
ERM S RALOEER AN, R £ E AR SRS, R BER
e 76 8 B L A A, GBS AT I S PR RN AP A5 ST DN > AR 6D
KRB AR5 AT AR (0% SRR LB BARRR YD, (EX FRE&H5 R 2uYy
ES %4 E,

MRS MW B 5| LR A, ﬁﬁktﬁﬂﬁ&TJ:ﬁEﬁlXiﬁ,\zﬁﬁo SRAH(E
IR IR 18.9°C, MIRRCR AR BME 27°C, FTHEM 1 149 mm 34
£ 1265 mm, g BPG EEH BAOK H/R REFHRE 207°C, FRKELA 1456 mm,
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R E R TR (EYIE 22°C, £ TR 1 200mm), ARG AP T (41
iR 18—22°C, F{# 1 000—1500 mm), i TRERHHBEF, ESIANMEHE
5t 23 R ED R ch s TR RO AR R , TR R B | A O 25 00 & 7 35 P 3 R TS P LA
IR AY o

RERWY BESANKEE S AT EEGE D SRR L. BRERFEBE
HEETRE ERSES 10—16°C, BUASRENSESE, CRNEYRRER, %€
331 mm (EEFE)E 385mm GEAIL) M, KKEMBEZE CRE LB HERE(D
WX T RE), ZE I R i, £ HE Y 4.7°C, EFHE 49 mm, ¥ £ REERE
B FE &R EERBREY BETHX AR,

FRSFAHPL LN EXFIREL SIMX SBEAENERGT. YRENT
IR S S BN R SRR R, B8 LS R —RPR, S HRX B
R 288 HLE 7 9 D AR, TR R R L B EA S BADBIX T, SE D Rk
7, BAREG , X B 2—3 MR, WA B B R AR T R,

SRTEE S| Fh ol B B, 76 1) — B | R X R FIRTRD , 70 397 DR 388 vh A9 A B 058 B R AR
Ho EP=X£EAEENES MR ZEY, B B B RRE ST, ER
E AR RS, M 5 B RS o B, TORAL . PRI B AL
FZOH,AERKAR B RS ERPGHT B LB 2R S22 ER
7R A A PR BB O, T2 BAS R SRR R, BRI L4 R
L, HHNEKBRTR, £ RZM, R AN ENEE e K B MR,

BRI E S 5| HEERE. REEHNES AR EE e RSN
BEREAT T MERTFG o BLbETRGY 1963 £ R RENT AR, BRERSS%E L
M. SR ils il (1975), FFMREEFR BN, AR R B il 7 TR m, BE K 20
53, R 204y, ETEREH 15 5 ERK 15 2, Uk BE 104, WEREWE S 5. ¥
EHERINTE 20 | V |

M2 FAUEH, £ BREHOMM, EREAS AW RO ER AR TSR
Foo BB HEEBEMN MBI B SR SR E  EEHNEEESHRRA

AP SRR E T BN R AR, 3R R R, ER IR, R Ao

: JR P S [ P  JU B AN AR AU ER O R , ABE TS AR, EE AR B H T 30 S M4 Ty
®102m, MR 20 cm; EEFREEIAERT; TT0E 3 EE/ME 13m, WE 25
em, FELE; EEAMEREERR, HE; CHEMELE 28 £EKE 8 m, fB 14.2
om; SR A EEF B SER BRI, EFHBE T 10 £4 /55 13.8m, 9 12.5 cm,
HEELERERERE. ERARMERESL KPR IR EERITE. ARG,
AHMAEFENERBEL IRTUEERERERR. EhEE~EEES. A
MM AR A L%, RIVER B AL R IR , i FIRB M B ARG E K
REKARY, MAAEREAST X HEKSER METELSZ,

WIS RMER Y, LSAENEMEERERT. B—S 6K AR YR ELE
RIHERE o REBEA RO B3 T R SR TS0, R EIEE AL T
RZERWESA T, MBI RS AR SR AT 5, RESRK R EIHAREF
RUTERIBE ST o R AL AR5 A B e B BLME R A0 L B8 B /T S T T S S 1 BR B e, Bz
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BRSSO B e ERE , e I R, DA T4 ) B o

FRSHT I, RES FIEMMRELERIIN. B3 EDE, M3 RERE,
Inge FhAA A RAZ L PR R R R R AR T R S, DERE A T
Y A P, BB T AR, PR AR T HA R A B B RR B8 25 o

R R

RIES FhdL LY, BRTRIX 48 B, 119 FAIZH, R THARMYE, BAH
Kb o (HPXEERIOS S, REALE B A% IR 8 MBI AR K AR S
HIMEEBER, HBRATEEFF AL B R R A Tt 12 4L T T SRR3R BIFb G
BRI, EFESIMBERENTEAS 1300 &5, ARILETFLER LML ETER
Eag, L LEEYREEE, B, RES FIENEYEEEARKNED.

gk RERI LM BTN, RS RS A, A RS R R R, R L BB R &
SN EMNHRRAEYHOESEBEAEREENEER. EEXWEREH (1959):
“F FEIX RIS TH T, TTDL B A 1 R M T R A A, DUE TR A AR
SEB R R R R G EF AR B R S AR NS RE, S E R
R o REWH BN FRRIEN, RERBEHANILERBERHEYXRRSMES L
HAEFYNER, BRSMXEnMH LS ARERETMERS (LK 1), ER
HER o TREAE R IR GRE B ES NS FEE AR A S R &
o XAHER FRMX YRR S R BRE A B A RN it

PR E R R R T, L E R EROE TR E SRR, M ERERERE
K EE, R, EEADNARA. AEARMEERNSINERERETERRR
ERL AR SRR AR GSERETIANUA LS ERREN S XRUTRA
BYIX B SRAERE R AR RS, TSRS AL RER IR
biﬁo .
K B RS A X AOUERE  FE IR AR DA T £ MM R 25t R A 5 b v i B B

—MESF R RSN IR & R R AR R R e R — MRS 1
KAEET MU LR ESER, PATRTERENSREAGORE AT 2304
U, — DR, BT RENER BL KBS, A, LEFHELENS TR
B 32 N, B B RER B RS EUAE X S TR SRR M N& KR
WHEEREYERNERES, BN EEA BN E ENIRERADN, SIARBRE
R X IR 2—3 DSBS, KEREST B MRBIEREILE MX hBRE S
B B A A K W L R R R 2 B E A B R R o

Hesh, W S RE G ENED R, EHRERSE L B EX, ERMN. L ERET
WA, B TR T MBS TR, N ES B EXSRh B RS IRETRE
B SE R B IX N, BRGS0 B R AL 155 MMRMBEE N T XBIULH
5 I8 4 L, B A ARG E B PIZ B (3 #)YM E S BEDUEERKIMN LER R W
BB RE B S ARBOL ) KEBCLH). BABC2 f)EEEELRY
bt TR EMETo fBESATHITH, #EXEE— MR REE0 B HEX
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