'An Mustrited Mopograph

» Yt gt e S N o b,
% 7 \ " } A

>,,.-4 f i 49 L -

1

w

UG (il Som G £




w #E3Z= (Fuliang Sam Cao) F %R

An Illustrated Monograph

of Gmkgo biloba L.

Clultvars

in China | »

[ 11]] > 4% )33 & ﬁ\ it.




¥ & EB=R

BlE%HR Skt sl &=

W OE (BERZEHF)
DHEE it LBE HIX F #F XXM FHHMNM
A AT BREZE FXE AX BEEE B &
MAAKY BRI A/NE

EHERSKE (CIP) HiE

R A A L R S e Bl RGE, 2010
ISBN 978-7-03-026858-7

Lo IO ARA — fiFh — i E — E 4 V. $664.302.4-64
o A P i CTPRUE A% 7 (2010) 2503271845

Tt LRFH / T S AR
ikt ¥ k& / FIR: AR EEFRA R )

# F & K 2 MW

AERRE AL 165
3B ifih: 100717

http://www .sciencep.com
A EHRENRIA PR 2Y =] Bk
Bl & fT BRI

*
20114E4 A% — MR JFA: 210 x 285
201 14E4 H 55—k ElR Elgk: 15 '
EN%g: 1-1 500 +¥. 350 000
EM: 160.007T

(A BN e v, Fetd ot



14w Wi 1

RS (#%Sam) %EHREREML K
Bt (MpEAl) S, BEMl AR EH+
(BT SE ) S50, MEXRFBEFELL
TRSFESEt (BRESLE ) 24, B
EREl SR, mEASSETSS (B
RERAMRS) TEER, DERESLE
Heok, hERSLZFHRSSETEER,

FEMZLRMBELDZREETEZR, FE
FAZHSTFROSRIIAEZR, BEREMEK

W OEM, IHE “333° PEFEHEEH
¥R, IAEEMEAFNMEESF B IER
AREFEPOEE,

KDk, TENERXRFMREBREFE
HBRF AT BSEAEMNBAMBN TE. &
Fk, URBEFRATE, EREDTEDZF.
BN, RFMESE. i, MEMHAAES.
EENEMEAETAFAEFEAR T 2HAM
RGENTR, 720 ZIERMEBRIIR
5, REERBMEIBRBEER S M, HA,
“URZS . R, EPILZE = NFIENIER R
M ORBAZEN MM RIFIEETRFZFRARATR
S5#77 45T 2003 F£50 2007 F K E KB
B TR, “RERBRLSEIMIFA" 3k 2007
FERFREHES —FRK.

SEEERMERTIY EEXFRIBX 160 &
B, W (RESREEY. (FESREE). (BRED
(BM). CRERBRES S5SSXF BY F0 Forest
Ecology %#1k.

About the Author

Fuliang Sam Cao Following an undergraduate
degree in Forestry Sciences and an MSc in
Silviculture from Nanjing Forestry University
(NJFU), Nanjing, P.R.China, Fuliang Sam Cao
received his PhD in Forest Ecology at the University
of British Columbia, Canada, focusing on
Ecological Basis for Ginkgo Agroforestry. Since 1982
he has been working as one of the faculty member
at NJFU, where he presented courses on silviculture,
no-wood products, bamboo forests, methodology for
no-wood products research.

For the past twenty years, Dr Cao has undertaken
many key research projects mainly related to the
ecophysiology, forest ecology and silviculture of
poplar, bamboo and ginkgo. He has published
several books titled as Chinese Ginkgo, Ginkgo,
Growth Dynamics of Southern Poplar Clones, and
Forest Ecology. Since 1992, his research interests
have been focused on ginkgo tree species covering
many aspects from genetics to physiology, forest
ecology, silviculture and utilizations of ginkgo. The
forty-eight graduate students he has supervised
over the past ten years have studied all aspects
of Silviculture and some areas of Forest Ecology
covering ecophysiology, production ecology,
agroforestry, tree species selection, density control
and modeling.

Dr Cao is currently professor of Silviculture and
President of NJFU and Chairman of Chinese
Ginkgo Research Institute.



22 EEGRAHPBDOBRF,
B2 ERME,
B %) 69 & 25,
— (RED- BRE



ARREEZHER NERBEREA RS, T ERELRNNKH EHE”
RE, ERALREEMXRERZE. RFRRHFIMTHRAERS, ®E L
REVEEFWLRITR, WEHLHKART 5 #EBA 36 KXo XKRE, /A
BzF, XEALRELSIRLENRT, —ARREA=NOTH, #RAF-HRE
MRAR., ILFEREIIMULAFERREKE, WHAARETSZF, AGER. &
FEAFLER, RENTERS, EHRAEDFAXRRE. AAHRIAA LR
HFAREER, YRREHMET, ZEAS KA.
MEEHRNBEE, REEREFALE, XASHLE SR, BMHREFH
R HOE, ST UHREHETRT, LARBT BRE. SHRE, EREEH
HiERTHE, HERERAR.
EHRENEHYH L ERARRE, XINERAERRWTE, KEZA A
NBURE, REE/RBILH, AK=7.
EXETHRAH, AWy AFRENAGTER., WRE, BRTARTAAR
MEREA AR, TXEASLHBTBRGHH#TT RAERESH R, LF
AFRTRETHAARFABTESLNRW, (PERERMHEL) RHET EX
RAEDMPLKER 100 £, ZREXSZFHAARENRITCLE, EARKRA
AEAFHREE T 2T R,
HEEHREEREMB TR, HR2EEREVZEREXMAHE, X2F
EXRNFEZ—, RETILHAKRN,
(hEREDHEL) PHER, ZRREFRRESHETEIRANE
BEERRE., BN DEREREFINE, AEKERREAREALRZET
Be, URIEZE BAF.

AL HRNR
F dbmklk K%
2009 4 1 A 28 A

RAEAM=

ZHE . HREESIRER
Ginkgo in Gulou Square, Nanjing



%E%H&M@MMmLL%ﬁé@ﬁ%#%ﬁ%%~ﬁc%ﬁ&%%ﬁ%ﬁ§
REBAEN. REMBRT AERAFEOREQLMEE, HbEHERHE
B P ERAARKI ML EAAEFENRARMS, MERMEUNLEE
BHORE R,

BTREEEFUOMER T2 2, 0 EEE B MR RMERRE R KD
FRE, BNMRERMGLFQXBFEEUAT=ATENOE . —RRE2E4
ZAEMAR, BE—REAMNSEHREGZA KM, MxtetARM. HARH.
ARBHRESBERD  —REREFREFRBBENERRR G (0 FX
i . DREGTF . BHLL . DA PREL &) 2k HEY
ATRZER, ZUETFUERAGEBIRASKMNG AR, BMALTLE S X
BEEESH RREM (o 5SS EHL 13T %),
BT RREEMTEORR, EXRMLRORIL  ZRETHALNEERS
RFp, MRERM XY RIEERK, REZEA—FERNR, LRRBERE—
BHRRAREMN, ZARRXZPHRE NS QM UUTRZMN, & ERE R
RARE., A KMNEBRBRERMHG RSP RAFLZLMRRANFL, 0 K
HeE . EXKAR AR AR-—GMH ALRRLEH, W AER (X
BB KRR (HKEALS) DARBBFIMIEETHFHDAR A
R - LM aREREEILELEGNREBAERES, ARSI X, Lk
FhEERMRERENAR, RNELBRELHHIRS, RITEBAEL—.
T, ATEGHIRERMHATOEMLR, L7 PR ARIM, AL
RANEHZ— RN ((ERFREEAAAREN)) T, & ERESHRE R
HATICR, BFEMyLinms,

ZHER, mAMLAFLRALT ZREAR, B (4) FEQLRAFEQR
BHRA, ERITRUREARLHLTNAETMMIRBIATE, o2&
REMRERERZL, REHUSTURRXER, RALEFFITATRET A%
Bt R, FIA0LE, X, TRAFHRAT RERAAREMRREREL. RS
HREERE, TRTRERBRHRE S HUEDIT, AFRTREDTHUFE,
Pl T —RKEERSHREBECEL, REFRUKA. AEA. tA. LA,
SAFEAABMMBEEERNITHE, ZLFRARUREAIEM—LFELERE
BMALFT AT RAR, ARE K ERRBHET RATH MR,

SHUPEXREVALAREHUN BT RERBESMHNESENF I K,
¥, REREA, BRTRERMBFNRMHD KGRI E, RET 343



MREGRAGH., BIAERMARMHILXRAEORER, EP2AQHRER
EMBHSERZES, DANKEME, ORTFHMH. fELMH. FTaf
BANET@ME, AL, UAAFRBRAAR AN DAL —LEES
MEMRTUERARITERNA, EREIRT, KMNEFRTFZREAMIR
LZRME &, FHRKT B ANMET BRM, TARRRS (ERREAN
WEEN) B—HTEE, AXE-DRABKMAERE, AU FE,

EARBREN BRI RETERASMRACH R XFMLRAA . BT
BEERAEREE L EA TP ARRERF, KNER R EFE R L@ HEHHER
AXRER, HARBRRERAMENRHERARKT FSREAUNESERL,
At mARAL K % IKRE AR R A F AL K B M AR X IZ B A AS & R M BRI 3R
Y BERERL, LAESHERLBEEERIBKMAAMNEE. THREHMNT
L2ERARBIRKMBMBREFRMEEGEFTK. THERXT ARG T8
RE. NABERFRHEFEHRZ. LB 2HETHRLEE XL/ KB/ NFEI/
K. OIERE L ARRY K RAKL TRIPFOIOLE LT &k 25k &
BIRMENRESHNRERET ABHHBFLE, FAIMRLRFRE O
DARBBEARERERBT B P AZBERAHEES, mRARLRFRA
FURKREMIERTIANRERGE, 25, EABHNRS. AHER. X
FEF, ARAEE. BALRBETES, EEFEMMMBL. A, BER, K
M, LW FRE. Pius A Adeniyi FZ U AEMAET FEHNFH, BT
WM BEEF, BHEEREARZEHEROUEIT KAEHOM, Fl—HRT

AP HRBFE, R%k. 2EHBERYSREMR T BRAR SBMDLF RN
RIFRE, FRERPOLREAFPERTLIHLRB—RALTHTR., EdTE
EAFTAR, ERAFRZL, BEEEMIFRHE.

o5 3
=

ol
ok

o~

2010 45 4 A



5

HIE
M ] 25 BURBSTERIAL s T RS g |
£ 0 5% BUACT IS EERR s cosmcrsossrets e eSS PR ERST 11
v Bl ol T o v D 19
LAy - 20
311 KT v 929
3.01,1.1 PR B rsssssssssnsssensnsss s sas s s 929
IR e - Er L -k TS ——— 24
3.1.1.8 EPEANEMEE TR cnvensanavssssmsssssm 34
3.1.2 EFEERPREE ot 50
5.1.0.1 IR BRI o sssvssoussrssnsassrnosssnspisass st 50
3.1.2.2 Bh¥g A EEIL B ERFR oo, 592
5125 RIEEGEIEE RIER cnomrmsseessommmarsmssssss 78
3.1.3 q:?-%ﬁ:gﬁ‘é .................................................................. 105
3151 B ERREESEBEE s 106
3.1.3.2 HF AR EEOL B AR oo 108
3.1.3.3 FRFIRFNBEIL B ICHEZR oooevevmmmmrermeeessmmmnmninnsinasennaees 136
3.1.4 R F PR e 151
ARt R ——— 152
3.1.4.2  [RlFRFIEEN B IR FR- oo 154
3.1.4.3 B FRFIEE B ITHEZR oo 176
3.2 AR B BT oo 183
3.9.1 ARASVREL BRI FAR IR TS oo 184
3.9.2  ARESWLEL FFHHEIR orvvereeresssenimisssemmssssisis s 186
3.3 A B B TEHEZR -ovoeeeeereereeserssmse s 196
3.4 ARATEMI AT BLTCHEZR «oeerereerseeesssssess s 206
3.5 ARZASAFFAE BLICHEZR -oveeerererer e 210
%4% I‘E‘E@EW%{@ ................................................................................. 213
f}%‘j(ﬁk ........................................................................................................ 233
<= R T 240




Preface
Foreword
Chapter I  Morphological Characteristics of Ginkgo biloba L. - 1
Chapter 2  Classification Basis of Ginkgo Gultivars: -« - 11
Chapter 3 Key to Cultivars of Ginkgo biloba L. and Illustration of
Gin.kgo CUILIVALS e eererereerrerrrrrrerrrrrrrrinieenitieieaaaaaaaanas 19
3.1 Ginkgo Cultivars and Clones for Nut-producing:::-«:«=«ssseseeees 21
31,1 CRangzi Group «rweessssseresssssssesmssssssss s 23
3.1.1.1  Key to Changzi Group:: - weesserssssmssenssesissees 23
3.1.1.2  Cultivars of Changzi Groups: - ---wssseessesssssses 24
3.1.1.3 Clones of Changzi Group:: - wsrssssesssssces 34
3.1.2  FOZhi Group «---seeeseeesersssssssssssssssssssssssssnissssi e 51
3.1.2.1 Key to Fozhi Group:: - weessressseessscemssseesssinses. 51
3.1.2.2  Cultivars of Fozhi Group s sseeseeseesessssseisissines 59
3.1.2.3  Clones of Fozhi Group:: - wswssesesseesessmesescuisees 78
3.1.3  Zhongzi Group: - wssesssseessseessssssssinsisssssssiss s 105
3.1.3.1 Key to Zhongzi Group - swesseemsssemsssmmsseneses 107
3.1.3.2 Cultivars of Zhongzi Group - wsseeseesseeseeseeess 108
3.1.3.3 Clones of Zhongzi Group:s s wseweseesssessesees 136
314 YUANZE GLOUP -++wwrrressersssrsssssssssssstsssssssssiss s 151
3.1.4.1 Key to Yuanzi Group «sweesseesssssomsssssonssssssess 153
3.1.4.2 Cultivars of Yuanzi Group:: -« eseeseeseeseeees 154
3.1.4.3 Clones of Yuanzi Group «sssessessessesssssessonsees 176
3.2 Ginkgo Cultivars for Ornamental Purpose:«-teeeoeeeseeeereeees 183
3.2.1 Key to Ginkgo Cultivars for Ornamental Purpose -« 185
3.2.2 Tllustration of Ornamental Cultivars --«--ooeeeeeeeeeeeeees 186
3.3  Ginkgo Clones for Leaf-producing: ---srwesseessssssemsssseeeeenss 197
3.4 Ginkgo Clones for Pollen-producing..........cocooviieninininnsiisnnns 206
3.5 Ginkgo Clones for Timber-producing - sesssseressssseesesess 211

Chapter 4 Resources of Ancient Ginkgo Trees in China - 213

Contents



|
Chapter 7
Aty B I

L7 F
. // /(//% ('/('7/(1/// ¢ Wt reecleristics
of  Gindge titeter L.




Chapter |

Morphological Characteristics of Ginkgo biloba 1

% Ginkgo biloba L.) tHFRH 1A, B4R EL (Ginkgoaceae) 4R7E (Ginkgo)
EE’J%EW’FQ% WERES AR . RATEIRTIES 3 L Z4FRIM A A w4, Gt
S vk a S BRI R — A AR LU AR AE T T ok, MR YIS LA Z AR,
RIAFRTHEY H ST RFEN AR EWN FBEY ., B, med. /M. /e
MAESFENEET —, EFERFEMMASCEUT —F, W{E L EH L P LR
H SR, ootk £k, EAMEFRESBO" L, AT HAEKR

AT, thadat, AR, B ARIE S Bk B 7T .
IRAETUR R ERE I EFH 58, ENEE, AR, W, Wi, o,
MRS RE JI58, RAESERE, HIEAEEENAETTAESIRF,
WERZRERIFA, R EERNR, KRR ERE G, RIR, K
Bafed, B EME (MR AEERERITRE) » | FANRKEBIRBE A, 244
PAEAB RO €, FAMNRE s FEEEHTHR, BKEA, FEh IR R RE ; &
FEWwE, HAHWEE, Smitik (K11, B1.2, E15),

Ginkgo biloba L., Maidenhair tree, is a “living fossil”, being the only
surviving representative of the Ginkgoales (an order placed between the
conifers and the cycads) which were widespread in Jurassic and Cretaceous
times of 195-65 million years ago. Ginkgo biloba and other species of the
genus were once widespread throughout the world in history. In the end of
tertiary and the initial stage of Quatemary, ginkgo was destroyed in many
regions, surviving only in the Yangtze river basin of central China where the
modern species survived. Ginkgo biloba is now a rare species in wild, but
has been widely cultivated as an ornamental, probably for more than 3 000
year. Wood is used in furniture making; leaves are medicinal and used for
pesticides, roots are used as a cure for leucorrhea, fruits are edible, and bark
yields tannin. The easily worked wood is valued and used in joinery. Leaves
of Ginkgo are rich in special chemical compounds such as flavone, biflavone,
flavone glycoside, and Ginkgolide, which can be used in medicines for cardiac
vessel and hypertension diseases, and cosmetics additives and hair-promoting
agents.

Ginkgo has strong diseases and pests resistant, grows in any place.
Ginkgo has many good characters, such as multi-resistance,drought, low
temperature,barren, and nuclear radiation. The wholesale tree of gingko is
valuable. It is the important economical ecological tree speices.

Ginkgo trees are very tall, bark light gray or grayish brown, longitudinally
fissured especially on old trees normally; crown conical initially, finally broadly
ovoid; branches are nearly whorled, assurgent and extended; branches pale
brownish yellow initially, finally gray; dwarf branches blackish gray, with
dense, irregularly elliptic leaf scars; winter buds yellowish brown, ovate (Fig.
1.1, Fig. 1.2, Fig. 1.5).
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Morphological Characteristics of Ginkgo biloba 1.

B RERSE (hFEL)
LOMERAEA | 2 ML B3, 3. KARAML 4 XAMKHHT 5 K, FRAHNHTIANE (TR
E¥et) 6. RWLF T HK

Fig.1.1 Morphological Graph of Ginkgo (By Jiang Xingqiang)
1. Ovules cones, 2. Top of ovules cones, 3. Long and dwarf branches with fruits, 4. Nut, 5. Longitudinal

section of kernel (endosperm and cotyledon), 6. Pollen cones, 7. Stamen
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BIRR I KRB, KECRIEM ET AR BRI TR, S%E TR EKS
RN IEARRL, FAEER EAC DRI TR, AR AR T RS RTE , FE.
RIE AT L, SR, RIBRTRRHES  ARA R T G AN TZE, S
EEER, KIFIEBE B VE, MR RS by T AR, R A B A R Y AE
e (& 1.5),

The forms of Ginkgo crown are various in different ages, gender,
varietions and breeding practice (Fig. 1.4). There are two types of branches,
long branches and dwarf branches. Dwarf branches dimorphic: both long
and short. There are many patterns of long branches; diaphysis branches,
pendulous branches from different levels diaphysis branches, pendulous
branches from pendulous branches. Dwarf branches are developed from
auxiliary buds in the lower part of the long branches. Flowers, fruits are

spirally arranged on dwarf branches, mixed with leaves. There is only one
terminal bud, which tile-like covered by scales (Fig. 1.5).

1.2
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Fig. 1.2

Stems and Barks of Ginkgo
@ Straight stem,

@ 'Tree wart,

® Deep-fissured bark,

@ Scaly bark




Fig. 1.3
The Chichi

1.4 SRERBRES
CH#AMNT , OBHMTE  OEEHNT . OERKIMAE
Fig. 1.4 Different Crowns of Ginkgo

® Conical crowns, @ Pyramid crowns, ® Cylindrical crowns, @ Weeping crowns
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Buds and Branches of
Ginkgo

Chapter 1 Morphological Characteristics of Ginkgo biloba L.

BRAT A — AR Ko BIRRRAEAE , FERIAL b 3 ~ 8 M ERAK, MEZ AR,
B, kg, B, BLHECORHFIHK, TURTE S~ 8 cm, TR EH RN
Rz, TERBER 2%, BIEHRE, MiK3~10 (ZH5~8) cm, K LK
HAERL B R R RORTIRZE (MK 13 em, 98 156 ecm), AR TR, *KF
EHETE MR A, ARSI REAZY (K 1.6).

Leaves sparsely and spirally arranged on long branches, fasciculate on
dwarf branches, long petiolate, flabellate, venation parallel, close, dichotomous,
open but with rare anastomoses, base broadly cuneate, margin straight, entire,
apex 2-lobed or notched. Leaves with petiole 3-10 cm; blade pale green, to
13 x 8 (~15) cm on young trees but usually 5-8 cm wide, those on long branches
divided by a deep, apical sinus into 2 lobes each further dissected, those on
dwarf branches with undulate distal and margin notched apex. Leaves turning
bright yellow in autumn, some species have yellow stripe (Fig. 1.6).
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Fig. 1.6
Leaves of Ginkgo




