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2.1 BEMMARRMREDH

T AR PR I B WS 4 A 37 B 66 R
234, P B FAHE Y ] (Gymnospermae) 6 £t 6 J&
1 HYRNEMHB=ER L

31 R0 B FAE Y] (Angiospermae) 23 Bk 51 J& 185
it BREAE ) 1] (Pteridophyta)8 BL 9 J& 18 Fh. # T
W TT A B JE L Ao b (62,1706, 77,2804,
79.060) ¥ N e K e LT A Y 2 B 15 8 127
B, W AEY 21 B 36 J& 58 Fi . LI AE R
5 HE (5. 41000 /AN T AFEC S HE (54. 27 06) B K5 X1
MR R B B (56, 76 %) Bk K, M AP B E L
(24.7970) W /N, R WIR A T [6) — B9 B it A 4
KZER D, MTHEDEE YN, Hrp 22 F
(Orchidaceae) . J¢ i & B} (Dipterocarpaceae) |, & £t
(Fabaceae) , &K 22 B} (Magnoliaceae) . £ 2% £} (Mal-
vaceae) | 1 5B} (Theaceae) MR £, #FH Y M
BREAEYAN A Rt — 2L 5 Fp 5 0

Table 1 Number and proportion of species of families, genus and species of plants

) Bl Family J& Genus filt Species
Ph;}um Cijss gy /% g HE/ % g HE/ %
Number Proportion/ % Number Proportion/ % Number Proportion/ %

Gymnospermae 6 16. 22 6 9.09 31 13. 25
Angiospermae Monocotyledonous plant 2 5.41 15 22.73 127 54, 27
Dicotyledonous plant 21 56. 76 36 54. 55 58 24.79

Pteridophyta 8 21.62 9 13.64 18 7.69
Total 37 100. 00 66 100. 00 234 100. 00

WL 2 Fros . = RT3 A RO i 2
o7 R R W SRR Z R R . BT
YT ZFh R BB (Cycadaceae) . 35 1 J& 22
FhAE Y s To b S5 L s SRR B BUAA B (Podocarpace-
ae) M 4L H #2F} (Taxaceae) , 4 B35 1 J& 4 Fh AT 1
J& 2 A s B A B O B A B (Ginkgoaceae) | H1EH
(Cupressaceae) fMIFAFL (Pinaceae) , #{ FHYIIH £
FORR D BRI R BE 20 B A 45 14 )8 126 FHAT 1 )
12 M) s v AR R SR R 2R, 4 5445 5 )R 6
4 J& 6 FiAEY) s 2 Fh R 45 ) S E R (Myristicace-
®2 EYURESE BERLLE

ae) B F R AR (Lauraceae) , K] & Bl (Aspara-
gaceae) Fl 3 25 Bl ; B Fh B} 42 % 26 32 Bt (Cabombace-
ae) , & 41 44 Bl (Aristolochiaceae) | f# F F B (Com-
bretaceae) il J 8 Bl (Euphorbiaceae) 25, B Y
1L mMEL, h &R &% B (Marattiaceae) , £ 5
1)@ 7 MY s B R R M RD A B (Cyatheaceae) , L 45
2 )@ 5 P Y SR AR 5 & B R Bl (Blechnaceae) .
I 52 5% B (Dicksoniaceae) \ 7K j% B} (Parkeriaceae) , 7K
Je# Bl (Polypodiaceae) . RUE Bk £t (Pteridaceae) Fll 4
B (Huperziaceae)

Table 2 Classification, quantity and proportion of plants at family level

Bl Family J& Genus i Species
7 5
Phylum Level g H/ % B f/ % g e/ %
Number Proportion/ % Number Proportion/ % Number Proportion/ %
Gymnospermae Multiple families (>>10) 1 16. 67 1 16. 67 22 70.97
Medium families (6 —10) 0 0. 00 0 0. 00 0 0. 00

Few families (2-5) 2 33.33 2 33.33 6 19. 35
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Continued table
# Family J& Genus Fh Species
I 25
Phylum Level K di b/ % K di b/ % K di b/ %
Number Proportion/ % Number Proportion/ % Number Proportion/ %
Monospecific family (=1) 3 50. 00 3 50. 00 3 9.68
Angiospermae Multiple families (>>10) 2 8.70 15 29.41 138 74.59
Medium families (6 —10) 2 8.70 9 17. 65 12 6. 49
Few families (2-5) 5 21.74 14 27.45 20 10. 81
Monospecific family (=1) 14 60. 87 13 25.49 15 8.11
Pteridophyta Multiple families (>>10) 0 0. 00 0 0. 00 0 0. 00
Medium families (6 —10) 1 12.50 1 11.11 7 38. 89
Few families (2-5) 1 12.50 2 22.22 5 27.78
Monospecific family ( =1) 6 75.00 6 66. 67 6 33.33

2.2 BHEARERASH A TUCN Wi & % A ) 36 210 Fh, Horp bl B2 W S

e 3 iR, B K EH s AP B AR A 234 Fh
CL 60, 1% 174 FoO . FBRA 29 BR &l 2F 0
MY 134 B T 2 21 F, 119 113 B, Beibsh
3 SHEVNSBHAREDMEESEIT

(CR)Y42 Ff Wi fe (END 67 F . 5 fz (VU) 65 Ffr 35 16
(NT13 Fh G (LO17 Fp P56 = (DD)6 Fh, 3t
A 32 Fhg T/ N EE .,

Table 3 Statistics of the number of rare and endangered plant species in different plant phylum

% Number of species

245 4]
I  EZRP R CITES TUCN e/l
National level of protection R
Phylum Mini
inimal
/Nt 1% I3 /NI 1% 13 viSae popu-
Subtotal Level I Level II Subtotal Level 1 Level II Subtotal CR EN vu NT LC DD lation
Gymno- 31 26 5 17 0 17 30 12 8 7 2 1 0 12
spermae
ﬁggios?er' 181 33 152 112 21 91 166 28 58 56 9 13 2 20
Pterido- 18 1 17 5 0 5 14 2 1 2 2 3 4 0
phyta
Total 234 60 174 134 21 113 210 42 67 65 13 17 6 32
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TESE I BRI A8 2 b v A L R R B T 1
PR TR MR R Y TE 1 908 TR 36 /8 TUCN
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BT R Pl R = T AR TR (R A /N A R
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Nk 4 P AR E K E SR BT AR P R T
T TT UL R g s LS4 AE L 3k 22 A T efpdp i,

HK AL GRS 2 A T R R AT
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B BREHED TR R & RRA AR HE .
FrZs 2 BRI AR B R 1A PR (O
BRBE LLE AR I JR R S 4 3 L AR CHL 4% 15
FO s FRIDI T A 22 BHCT S 21 AL T 4% 91 Flo—
P 34RE s BRSAE Y 14 PR RO B} 52 ik B , L
TREBBRFCIL 92 4 B0 AR, AEBIFPAL Y TUCN
Wil fe A5 AR b AR 1] L IR S e % 34
Bh 3 21 B O B BUEL, 38 4 Rl AN BT
YT CR %M EN 59 i 2 ¥ 9 2k Bh. 9t
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Table 4 Statistics of the number of rare and endangered plant families and species in each phylum

% Number of species

. ' EPIFEaE T . . /N
I ﬂ‘ National level of protection CITES TUCN i
Phylum Family i T T Minimal
N; 2 2 /N 7 7 JNT oDU-
Sub- LA WE g LB UM% g RO EN VU NT LC DD b
Level T Level Il Level I Level Il ation
total total total
Gymno- o dacea 22 22 15 15 21 10 7 2 2 1
spermae
Gink- 1 1 1 1
goaceae
Cupres- 1 1 1 1 1
saceae
Podocar- 4 4 4 1 P 1
paceae
Pinaceae 1 1 1 1
Taxaceae 2 2 2 2 2 2
Angiosper-  Myristi-
mae caceae 3 3 3 1 1 1
Cabom- 1 1 1 1
baceae
Aquifoli- 1 1
aceae
Aristolo-
chiaceae 1 1 1 1
Combreta- 1 1
ceae
Diptero- 5 3 2 5 2 1 2 2
carpaceae
Euphorbi- 1 1 1 1
aceae
Fabaceae 6 6 6 1 3 2
Hamamel- 1 1 1 1 1
idaceae
Lauraceae 4 4 4 3 1
Aspara- 9 9 9 9
gaceae
Magnoli- 6 1 5 6 2 31
aceae
Arecaceae 2 2 2 2
Malvaceae 5 1 4 5 1 2 2 1
Styracace- 1 1 1 1

ae
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Continued table

A #C Number of species

. ' FOIEH U, e /N
I ﬂ_ National level of protection CITES TUEN Fiidiis
Phylum Family Minimal

N It Nt -
a 1% I3 _ 1% I %% _ popu
Sub Level T Level II Sub Level I Level Il Sub CR - EN VU NT  LC DD ation
total total total
Olacaceae 1 1
Theaceae 12 1 11 10 2 4 3 1 3
Thymelae- 1 1 1 1
aceae
Clusiaceae 1 1 1 1
Orehidace™ 9 24 102 112 91 115 19 44 34 7 9 2 1
Begoniace-
ae 3 3
Melanthia- 1 1 1 1
ceae
Centropla- 1 1 1 1 1
caceae
Pterido- Blechnace- 1 1 1 1
phyta ae
geyatheacef 5 5 4 4 5 1 3 1
Dicksoni- 1 1 1 1 1 1
aceae
Parkeri- 1 1
aceae
Polypodi- 1 1 1 1
aceae
Maratti- 7 7 4 1 3
aceae
Egerldace* 1 1 1 1
Huperzi- 1 1 1 1

aceae

AT TR 3 AR EoRE R T AT W
T R ZEAE D TR AR 23 30 D TR R 22
R, Nt b BB R FoR A, 2R 95
BRRE ISR B MR R SR R 2B RS R L e il
AL R A B AR IE
2.3 THEARPHLEEY

J& TV LR B A A AR BE R (Dal-
bergia odorifera) . G FF ¥ JE (Dalbergia) .

2.4 REKBHE
WL 5 s H IR RIEAT 19 B 32 & 68 Fi . vk

MR ARG 4B 5 J8 5 Fh L, HEEARILA 474 )8 16
Bl ZAE R BRI 12 B 25 J& 145 A, Hob A
YT SRR R B 2 (22 RO LR R SR R BT
T 1T 22 B Fh o 22 (126 Rl 24 ZAE R BA,
R I ZERA2 B Y SR TAR BRZEE TT h
BB Z (7 B B ZAE A AR, A B P
BB 244 BEAS (145 Fi >4 477 K (68 FhH >
HERE R (16 Bl > TR AR (5 F L R BL L F T AE )
bl L SRR ol 2 0 R
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Table 5 Growth type classification
%4 Number
] AR A
Phylum Growth type B J& i
Family Genus Species
Gymnospermae Tree Evergreen tree 4 4 29
Deciduous tree 1 1 1
Shrub Evergreen shrub 1 1 1
Herb Perennial herb 0 0 0
Angiospermae Tree Evergreen tree 14 26 34
Deciduous tree 3 4 4
Shrub Evergreen shrub 3 3 15
Herb Perennial herb 5 18 132
Pteridophyta Tree Evergreen tree 1 2 5
Deciduous tree 0 0 0
Shrub Evergreen shrub 0 0 0
Herb Perennial herb 7 7 13
Total Tree Evergreen tree 19 32 68
Deciduous tree 4 5 5
Shrub Evergreen shrub 4 4 16
Herb Perennial herb 12 25 145
2.5 RUBBSE D UL AR B (147 B0 F155 T AE P (144 Bl NP 2E

W% 6 Fras WL AR B (221 FO AR A 8 (191
RO 5 2, Hok N WLAE A 40 (157 Fi) 55 75 4 ) (144
T L ST (31 RO RO ZEAE # (13 Bl D, BT
T T T A 4 (31 ) FDULIE A 9 (30 ) 0z FH Fh 3
B2 TR 1T A (172 B U AE A B (157

B2 RISAE Y)W R 4 (18 Fi AU IE A 9 (14
DYV B A e i = 1 N s R S RS
Y3 B2 T, OF 45 A ULAE R B A 55 A A 4 0 L 4T
1P 3 1 bR O T 5 B T B IR

F6 WMEHHHE
Table 6 Ornamental type classification
Gt (RO
Statistics (Number of species)
["] Phylum
WAL Y WL AE ) WL TE 8 ) WA AE ) WA ) J5HAEY)
Flowering plant Foliage plant Form plant Fruit plant Stem plant Aromatic plant
Gymnospermae 0 31 30 8 3 0
Angiospermae 157 172 147 23 9 144
Pteridophyta 0 18 14 0 1 0
Total 157 221 191 31 13 144

2.6 RETBENE

mE 7 PR TR TTE RS 0 £, 385
Bt 5 Jm 29 M ALY T LT B AR A O L 2 7 R
20 J& 134 Fh s BRISHIYY 7] 4% 2L A8 R0 A B 4 25 L U

PR AR 2 B2 B 8 B £, BRI S, it B
W% (12 B 25 & 140 F) , Hk b = FHAE Y (18
Bl 26 J8 55 FO , PR Y (11 B 16 J8 39 FiO D,
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Table 7 Ecotype classification

i I S i Number
Phylum Ecotype #l Family J& Genus F Species

Gymnospermae Light-loving plant 5 5 29
Neutral plant 0 0 0
Shade-tolerant plant 1 1 2

Angiospermae Light-loving plant 11 18 20
Neutral plant 9 14 31
Shade-tolerant plant 7 20 134

Pteridophyta Light-loving plant 2 3 6
Neutral plant 2 2 8
Shade-tolerant plant 4 4 4

Total Light-loving plant 18 26 55
Neutral plant 11 16 39
Shade-tolerant plant 12 25 140

2.7 FEHFMRBAYERFNE

N3k 8 PFirzi . B T AE ) B B2 A AR W) 1) T AE
AL PTE 4 -8 A LB B B AEW .5 A HA 2T
FEFPIEHLC80 M) o AL I Jm I AE 1 b 28 B 2 Jm)
TRE.LL10 A RWRAF 2 A%t i gor iy oT e
W fE i fE 4 -6 H BT AEY T LIS 42 P 7E 6 - 8
®8 AEAMUIEENFE

Table 8 Number of species of flowering plants in different months

AL e S5,

mE 9 R, AR EPTE 9 -11 A, H b 10
A 25 R R IR 65 PO .1 -7 A S5 SRR 2R ER .
P A R AR R e 9 — 11 A LR T AR 45
B 7E 10 A%,

AL Number of species

Ph;?um 1H 2 H 3 H 4 H 54 6 1 7H 8 H 9 H 10 A 114 12 A
January February March April May June July August September October November December
Gymnospermae 0 2 3 5 6 22 22 22 0 0 0 0
Angiospermae 12 15 36 65 74 53 42 38 33 29 22 17
Pteridophyta 0 0 0 0 0 0 0 0 0 0 0 0
Total 12 17 39 70 80 75 64 60 33 29 22 17

®9 AEAMBUREWFE

Table 9 Number of species of fruit plants in different months

F# Number of species

Phgum 1H 2 A 3 H 4 H 5H 6 H 7H 8 H 9 H 10 H 11 H 12 H
January February March April May June July August September October November December
Gymnospermae 0 0 0 0 0 0 0 2 3 29 3 0
Angiospermae 4 1 4 4 5 4 10 14 31 36 21 18
Pteridophyta 0 0 0 0 0 0 0 0 0 0 0 0
Total 4 1 4 4 5 4 10 16 34 65 24 18
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B TR ) B R A SR K R A
iEH AR 5 IR R 245 & 8 i 2 oo e iy iy i A2
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(1) LUH sRia ¥ £

TR B 1) B2 W A R P R A B
TIEM Y ZAF R ARV ST KRB 2 T 0 Sk
VN O N YRS ST N A R e e N R (S
TR W bl ) T A R A R S W G TR K
AR RCR A H WD, — K i R e 3 A
B 1] B 4735 5 i AL

() WE B Y 5

A T ) B ) B2 e A A ) R AR UL U TE
AT FAY o505 BB 67.09%. 94.44%
81.62% 1 61. 54 % , b B H Wil 154 W) AT X I8
PEFPRE e BERRPE A A L DL RO IR A 4 ok
WA 5 AR R A8 E R W A i 2 R BT 1 U
HIALR,

(3) A= A AU Py e AiE W] J

WYL Ao 3 AP 1 LA B
TR 3 MR AR & A SR B 2.
TR Lok E Tt BIAE P A B 2 LR MR R B b
S5 A AR L T Y RS T AR 2 T
RIFAR TR IR 4 1 b IE 28 4, 4 3 BH A 9 A &
T H B FE R AL 78 = B S A S5O0 Y R I, $2 v A 4 S
N

(4) 4691 AR 4 v

WWEPAEA-8 . R RMEPEI-11 H,
I E AR SRS 2/3 (4-11 A, —Jrm,
AN TR 22 7 U s L 0 110 R SR S O % 2 v el R O
BARRORAE 5 53— J7 T, 4R v A 46 SR 00 o B4 A8 o
10 ETFEYERHRGEYNIEFEER

FOTAE A A TR AR R TR b 4 AR SRR
K AT R AT ST A TR TR AR ) 2= A i
2.9 ETHEHYEZHRCHEYNENEFR

P B0 e TR e B2 i A A AR ) 3
O3RN 3 AHRUE B A 2E B R Y A K R
FORAS R R AR A B L BB A8 M N7 58 U 4 R A 0 AL
W A A Y AR K R FIRAE M A,
INRE 5S¢ W 4x R A 1 S 5 B 22 SR A W) AR KR 42, IR
TR, NN TG BT A AR 32 BR S BOHE 58 1
HATAENS,
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Table 10 Adaptability of rare and endangered plants in Nanning Botanical Garden
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Ex Situ Conservation and Landscape Application of Rare and
Endangered Plants — A Case of Nanning Botanical Garden

OUYANG Zilong'** ,ZHANG Lei'?,SU Dahong'? , MENG Yiyi"?, TANG Jianmin',

JIA Xianglu'?*®,YU Huiying'*,GONG Li'"*" "

(1. Nanning Botanical Garden, Nanning,Guangxi,530002,China;2. Nanning Qingxiu Mountain Scenic Spots Tourism Development
Co. ,LTD. , Nanning, Guangxi, 530004, China; 3. College of Forestry, Guangxi University, Nanning, Guangxi, 530004, China;

4. Guangxi Institute of Botany,Guangxi Zhuang Autonomous Region and Chinese Academy of Sciences, Guilin, Guangxi, 541006,
China)

Abstract: In order to strengthen the ex situ conservation and application of rare and endangered plants in
Nanning Botanical Garden,through field investigation and data collection, the species,composition and diver-
sity of rare and endangered plants in Nanning Botanical Garden were analyzed and evaluated,and the possibil-
ity of garden application was explored. The results showed that: (1) there were 234 species of rare and endan-
gered vascular plants belonging to 66 genera and 37 families in Nanning Botanical Garden,all of which were
national key protected wild plants. Among them,134 species of 17 genera in 5 families belonged to the Con-
vention on International Trade in Endangered Species of Wild Fauna and Flora (CITES). 210 species be-
longing to 62 genera and 33 families were listed in the IUCN Red List of Threatened Species. There were 10
families,13 genera and 32 species belonging to extremely small populations. There was one species belonging
to the key protected plants in Guangxi Zhuang Autonomous Region. (2) Landscape application could be di-
vided into three types:growth type (evergreen trees,deciduous trees,evergreen shrubs, perennial herbs) ,or-
namental type (flower, leaf, shape, fruit, stem and aromatic plants) and ecological type (sun.neutral, shade
tolerant). (3) Orchidaceae,Cycadaceae and Theaceae had the highest proportion of species,with 126,22 and
12 species,respectively. (4) The flowering period of rare and endangered plants in Nanning Botanical Garden
was concentrated from April to August,and the fruit period was concentrated from September to November,
which could be well applied to the landscape. In general, the ex situ conservation of plants in Nanning Botani-
cal Garden was biased to gymnosperms and threatened plant species. At present, the prominent problem is
that the number of rare and endangered plants is still small,and the collection of regional national key protec-
tion wild plant germplasm resources is not comprehensive,so the species diversity still needs to be improved.
Good adaptability and common species reach 95.30% ,which can be further combined with the advantages to
make more fine management in the garden application. This study provids a scientific basis and reference for
the ex situ protection,later return and garden application of rare and endangered plants in Nanning Botanical
Garden.

Key words:rare and endangered plants;ex situ conservation;garden application; Nanning Botanical Garden
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