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Abstract: Investigations were conducted from June 2014 to May 2016 on gymnosperm resources in the southwest Hubei province, by route survey
and sample plot one. Endangered degree and genetic loss coefficient of the resources were analyzed by endangered index and urgency value, and their
utilization was classified. The results show that there were 89 species of 9 families and 33 genera of gymnosperms in southwest Hubei (including 10
varieties and 12 cultivars). Among them, 36 species are endemic, accounting 40.4% of the total species of gymnosperms in the southwest Hubei.
There were 12 species under national key protection, 10 species of national rare and endangered, 13 species of provincial rare and endemic.
Gymnosperm resources in the southwest Hubei with endangered index and urgency value of less than 0.5 occupied 33.3% and 38.9% of the total
regional natural distribution species, indicating gymnosperm resources in the southwest Hubei was threatened. Gymnosperm resources in the region
were classified into 14 categories, including wood, ornamental and medicinal. According to endangered degree and the urgency value of gymnosperm
resources in the southwest Hubei province, recommendations were put forwarded.
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Figure 1 Location of the southwest Hubei
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AR X , BMAERIR LU . IERILAS a2, R X IRIA iy & i s E A TR AR
PEHTERN AR A 252, FEIF R X8 T A RNE ARSI . Hodr, AR AR IR R 15 hm® K,
EibiRIL B ARG XA FILEEM A 6 hm® Fef, HALEREIX . M . AR A RFRISY R E T
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2.3 BEREITEMAE
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Table 1 Indicators for endangered degree of gymnosperm resources in the southwest Hubei
5 [AEAES 3

1 ISP R ETES O1ESM (55) @2~3 45070 (44)) @4~6H0A (347) @7 ~10 44340 (24y) ®10 HLL L
434 (143)

2 SRPE R S A AR ONF2AEBTHA (547) @2 ~4 MRS (443) @5~ 7T AETH (34) @8 ~ 10 ME T4y
i (243) ®10 Rl B4 (14))

3 B AE TR R R PRIREAR D WIS, T EE; v R TORER 1/4 (3 43)
QFEED; WIRERE; HAMANCRIG; B RNETREN 14~4/5 (24)

WRE % WIRBRIR; B EREARSRING ; ST BRG] > 4/5 (14))

4 BHESH ORAWEMEE, HEREHRENZE (347) QHMEME LTS, AREHENEE (24) @
ELMIERMRE LTI, ARERRE MR (14))
5 RIPBUR OFRZEIP, FEENABIR (3453)

QU EN—E R (AP X ANE S B —E BT R A EED) (2 43)
OUHE LRI (CAH TR XA XA CAEE SR 53)

6 AEHRG OMTERF, MRS AESHR (3 5) @FREN, L5 RIS 2 7)) @RS
R RIS B AR (1 43 )
7 REEX OBMEEL FIN LR 1 MY (45)) QBMREL BN i (3 4) OOFETL, BNA

2~ 10 Fiiid, P 1~ 5 FEURNAEURSERE RGO 1~ 350 (247) @ZFEEL. JENFIEL
%, EFEMgor% (145)

8  FHNE O AR, 25/, WK . ab. AR ERRGERERY S 4 SO ENERRY (45
@BcH S, YT Bk 3 TUNERIEY (34)
GRS, AT Bk 2 B EIEY (243)
@—frREFM, YT B 2 BT EREY (15)
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Table 2 Indicators for genetic loss coefficient of gymnosperm resources in the southwest Hubei

|Eie2 BRES SFHRy

1 FhZYEEL OFAIFFP (FIFERML 1R 1FE) (55) @DRIFFD (IfERIE 2~3 7)) (44) OFHAURER (B
ERGE 1/ (34r) @PRURER (FHERE 2~35) (24%) ©OLERER (143)

2 KR OL OFPPRREE T, HdEa (4 5) QBEHLEREE (35) OWEREE (24) @IpPREREE (1
5)

3 B IEFIEETE  OER [ ROHPIRFRTEFE LIRS AT 5 Rh (545 ) @EK THRRP (443)

Fhi{E OLHIRAMEUH ST HTHIX 1 i (24 ) @R RABALB SRV RGHLX 2 ROy (143)
4 W BERE b Oukpigkist i) AR A RIFHEY) (5453 ) QUK SRR SSEREEY (3 43 )

@ErkiskiE Y (145 )

3 EREOM

3.1 FEFHEMFIREFE
WL R0, SRVG s AR IR 9 B 33 J@ 89 F, WL 3 (& 10 4%Fh, 12 4%3%5Fh) , HEL. 8.
Ty ) o 3R AR AR IR 81.8%, 80.1%F11 37.7%P, Hidr, 36 fihy & HA4Hb, 53 Fhsbskidmb, 2515
VH R RR TR T IR SRR 40.4%F11 59.6%
*3 BEHRETFEMEREME

Table 3 Species of gymnosperm in the southwest of Hubei

B J& B J&
b b
1 738E} Cycadaceae (1) 7r8kJE Cycas @d *sk#% Glyptostrobus pensilis
@ *F4k Cycas revoluta (17) & PIF2)E Taxodium
®© *ZF7k C. siamensis @) *hAZ Taxodium ascendens
2 HF5F} Ginkgoaceae (2) R4 E Ginkgo (18) dbELrA2)E Sequoia
@ 475 Ginkgo biloba @ *Jt3E4142 Sequoia sempervirens
3 EJIEAZFR) Araucariaceae (3) BIEAZJR Araucaria (19) /KF¥2JE Metasequoia
*FI1EAZ Araucaria cunninghamii @9 K2 Metasequoia glyptostroboides
(B *HMHEEER A, heterophylla 6 tAF} Cupressaceae (20) AR Thuja
4 ¥5F} Pinaceae 4) MH2JE Keteleeria 60 *=H1 Thuja sutchuenensis
® "%t Keteleeria davidiana 6D *Jb3EFHMI T. occidentalis
(5) BHZI Abies (21) DUAIR Platycladus
@ BEILIAH Abies fargesii @2 *fl#1 Platycladus orientalis
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*HZABAZ A. firma
© ZHAVEHZ A chensiensis
(6) #*2JE Pseudotsuga
@0 #+Z Pseudotsuga sinensis
@ *FEHERS P. menziesii
(7) BAZJE Tsuga
@ %42 Tsuga chinensis
@ KHLAZ T. chinensis var. robusta
@ THITERAZ T. forrestii
@ JElEEkAZ T. chinensis var. oblongisquamata
(8) =F2J& Picea
4T Picea wilsonii
KEFFHF P. neoveitchii
KM 42 P. abies
# M=K P. brachytyla
*E MK P, purpurea
9) ¥EMIAJE Larix
* HZARYEIH 42 Larix kaempferi
*AE LKA L. principis-rupprechtii
*21 42 L. potaninii
(10) &4&HAE Pseudolarix
485 Pseudolarix amabilis
(11) FE#AJE Cedrus
*ZH5 Cedrus deodara
(12) #AJ& Pinus
#4114 Pinus armandii
*HZR HAHA P. parviflora
A JZ#2 P. bungeana
*}EFH P. sylvestris var. mongolica
ELLL#A P. henryi
#hAA P. tabuliformis
LA P. massoniana
*HAN P, thunbergii
*H 144 P. taiwanensis
*EHUAA P. elliottii
*E 1A% P. densata
*HIH-#4 P. contorta
*JCHERA P. taeda
*FRHA P. densiflora
*ZFtA P. yunnanensis
5 ¥28} Taxodiaceae (13) ¥27KJ& Cunninghamia
@) #27K Cunninghamia lanceolata
@ MKMHAZAK C. lanceolata cv. ‘Glauca’
(14) BiE2)E Taiwania
@ *H1EF Taiwania cryptomerioides
(15) MiIiAZJ& Cryptomeria
@ *HZHIAZ Cryptomeria japonica
@ *HItZ C. fortunei

00000020008 00R0B © ® OO 80O

(16) 7K#4JE Glyptostrobus

9 4L AP} Taxaceae

63 *T-3LH P. orientalis cv. ‘Sieboldii’
(22) ¥AKJE Cupressus
FHAR Cupressus funebris
*ia|#f C. lusitanica cv. Zhongshanbai
*HPHEAIAR C. lusitanica
(23) JHi)E Chamaecyparis
* HZ#EH Chamaecyparis pisifera
*JPIH-AEA C. pisifera cv. ‘Plumosa’
*4%# C. pisifera cv. ‘Squarrosa’
*28AH C. pisifera cv. ‘Filifera’
*HZ A C. obtusa
*ZoFr#H C. obtusa cv. ‘Breviramea’
*fL#EH1 C. obtusa cv. ‘Tetragona’
*JXJZHH C. obtuse cv. ‘Filicoides’
(24) tREAHIE Fokienia
*1EEHH Fokienia hodginsii
(25) [EH1JE Sabina
& 11141 Sabina squamata
[E#H S. chinensis
*JH S. chinensis cv. ‘Kaizuca’
*B5H S, chinensis cv. ‘Pyramidalis’
SEFEHTZEM S. virginiana cv. ‘Pyramidalis’
ZH S. pingii var. wilsonii
(26) HIFAJE Juniperus

QP08 © Q000D QO

72 ##1 Juniperus formosana
@ HH I rigida
(27) #4A)8 Calocedrus
@ *32#i Calocedrus macrolepis
BUAAE}F Podocarpaceae (28) B HAJE Podocarpus
@ *%H Podocarpaus macrophyllus
@0 *EH %A P. macrophyllus var. maki
@ *1HA P. naji
Z2R42F} Cephalotaxaceae (29) =RA2JE Cephalotaxus
@ =242 Cephalotaxus fortunei
@ HIHE C. sinensis
€0 TEH-HIHE C. sinensis var. latifolia
€) H =2 C.oliveri
€D 4FF =447 C. fortunei var. concolor
(30) ZLTAZIR Taxus
€3 4.4 Taxus chinensis
€ WA T. chinensis var. mairei
6> *EHITLEA T. media
(31) HAEAZ)E Amentotaxus
€0 FAEFZ Amentotaxus argotaenia
(32) HEMJE Torreya
€) MER} Torreya grandis
€% ELILHERS T. fargesii
(33) HEAZJ® Pseudotaxus
€9 * 4 .42 Pseudotaxus chienii

H: 7 B MREE .

DR AR AR PR TR, R R E SR 12 Fh, W 4 (ER TR EY 2 Fh. 1122 10
i), R E SRR 18.8% s th R 10 Fh (ER | REWMBHERY 1 Fh. 1128 4 Fh,
28 580, HERERHmBERTEDIN 14.1%>; ALY 13 7, S22 E R
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Table 4 Resources of gymnosperm for national key protected, rare and endangered, rare and endemic in the southwest of Hubei

(GSiak %) X35k H 4R A R A S Tkl
ER [ RESEY 8B K2 2
R 19 58 S %mﬁ?ﬁ*ﬁ\ REFM. 842, 80, BT=2002. M, BIDERN . 2084, Wiaoss., 10
iz

ER | ZEmdamy K

ER I EZWmEERY  KRRET. |\, &80, 817208 4
ERNEZWmHGCHEY RS2, B, ZhaE. B2, Wi 5
LR A Y WA BINAES . BRIRIMAZ . Al KIRTIT. &40 . 2. B2, WiiTekis . Kz, 13

B =042, BIERZ . EILHER

32 BRTEMERMREREE
C %20.6 HIBRTHEY) 18 Fih (3£ 5) , (HSPPURT HAAD AR D PTIEFIZRH 50.0%, HAAFZ2EHEY 13
i, 4 36.1%, REHTIUESERFAEY SIS R EEAGS B IR EL S H UM R T2 IEfefPRh2iisb,
LI A AR TR A IS FNRE) 16.7% . TEfERP 12 Fh, BIRBLAMZ %, (HRMEA RS0 R I,
JUTER R Z MR EEY), WETREE/N.
®5 SAEBERTEYTRMCRER

Table 5 Endangered degree of gymnosperm resources in the southwest of Hubei

WfEFERE WifE REL X35k H 4R oA R AR RS g Fh

e fefh Cu=0.8 BT=01 1

WA 0.7<Cx<0.8 WHITEREZ . &0 . AR, BfER . Rtz 5

Zyfefh 0.6<Cy<0.7 WAy B, RISREZ. BE . S, JREMT . B, @, Fh. 0 12
LG, BFLER . R

bliwex 0.5<Cx<0.6 FRIRINAZ . KA, HHE, SR =082 EILMERY . AEAR 6

Tefafp Cu<05 FEIEAZ . AT WAL DA R, MR, MR, BRI B, =R, 12

T HIHE . KRS

3.3 BFEMEEREAVIRIPEE

V 5>0.7 BIRRFAEY) 13 Fh (R 6) o Horpr, EIRE SRR 9 Fh, o5 500H re [ R T PRAPER TR 75%;
BFRZ X IBTA B R MR (10 F1) , AL a8 12 Fh, S eB2 a0 80%.
IXEAR AR IR A /L, BT IRALSEAE B E R LA oh £, 2R, HOrnE
FtSE 1 Pedetidr NI R, FEDERESEY . BRESHEANI LR a i
Yok, XVTRERED AR TR B AR O IR DR A . R BRI SRV B A b T S5 A < ik
RACHAPHRARE A K IR T RIFAOAZSIREE, FrLLV 2 < 0.5 ) 14 PR R, B RaRME >
A 6 BRI S B, e ESE G R TR TR IRRY 91.7%

%6 SEHETENAENSTIRPRE

Table 6 Value of urgency for protection of gymnosperm resources in the southwest of Hubei
PAEGRIPITT AU E X sk H AR5 A1 AR AR A2 i
esEirir 1 V=07 AT BRI . BISSES. RS, BES. WITTERES . RIREIT. EMEA. 13
SN KRS BT BEAS . HER
SEfR 1T 0.6V e<07  EHRW., 2582, RIHE. EIHER

wiezS Al 05<Ve<06 B, Mk, BEFLER. 2R, 2R 5
Ll V<05 FERGAZ, FEEPAZ . TPAT, UDAS . s SRR MUK, WA, EA 14

R HAE . SERDHRIAE . 4085 =2 L RMER

34 BRFENMEERRAESE

Fe R SRVG F R R O IR A4 . TERy . TR, SR BRRT. RIIEIR . ZH . kg, SRR W
T ORM . WIR. M (EFE. R BRI AR 14 K38 (R 7)o WRIESE, HiBREZH S KK
RARMZE (34 Fh) . WEZE (19 | 2528 (19Fh) | 2F4E2% (18 Fp) FiphlEzE (12 F0) #%r, hi%
X35k A SR A HORR TR R PR FIRE) 94.4%, 52.8%, 52.8%, 50.0%F1 33.3%; ZEIHEZE (1 Fh) . K252 (2
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i) el (2 %) BREBRIZRED, %ISR A R A IR AR T RS FP2REY 2.8%, 5.6%F 5.6%.
RIPHEIRNSRE S (29 T ), &5 IZDKE SR AT HIBR TR RS FP2EEY 80.6%.

HIZE 7 W50, SFPRRFREYIA SRS RERER— R 5o s R AAREA RIS AAKE P 7 T
BRI, SCALT4E. Mok, Bk BRRHLUR ST, AT BRI — R A, A
FHIFERTOL BAAFE A, ARERRAITARE R LA PR 25 IR g JERRE, BT Ha A Tl
Fs HAM RAOH S SRS, ARIR . TEITENER . BERRTER, IR IREN R

R7 SPEERTEDTRARLET

Table 7 Utilization of gymnosperm resources in the southwest of Hubei

EH SR Gl W R BRI AN A2 REOWEC KM B e (Rl
FEME 3 0 1 0 1 1 6 0 1 8 11 0 0 IR K 14
KB 6 1 4 3 5 3 6 2 1 5 9 0 1 B 13
— i 9 1 7 1 1 5 7 0 2 6 14 1 2 2 2
PR 18 2 12 4 7 9 19 2 4 19 34 1 3 29
HArH/% 500 56 333 111 194 250 528 56 111 528 944 238 8.3 80.6

4 Hh5IHE

4.1 BFEMZEMEZ. 26T

SRV RO TSRS AT X, M A% . s Rk, S JmlIVAdE, Iz S5 e vk s N
15 TS B H BB AVS R RS BT |, WS 2R BT KO R RGNS, F
T AR EIFRE ERAFE B RE =il B X Ry, W2 X RREN BT HYWA M. EX
HAbF E Pl 3 . =R AR E A b, RAL R RICRRE R . AR RRSARER, PTLAR R R
L . b, ZXIUE T U S I, PR, hEE . ERETEIE . DR IHEAE A K
Bl TS, WRHIRME RS, 00 X8 B SR AR P R SRR 44.4%, 16.7%.
PARHEY), W01 RAAFEIA DI T i S Atk 5 HA A 2 . el AR 24 A B Rl T A AR

M HBURF o A SAREGT . IR R REAR . . SR T AR TREL, W AMbs [
AR RS2 . ASRFIAARFRKBIZEATEN, (SR AR R P TR .
42 BFHENEZEREACEEMIRIPEES

C >0.6 AR TR IR, WARHEY (10 Fh) 5 55.6%, SR H R RR TV RS R 62.5%,
SRV R B AR AR AL R TR SRR 27.8%; HIK A GAZEHEY (3 Fh) N 16.7%, HFBHN BRI T
F IR 60%, HSRPEET B AR ARR TS R IR SR 8.3%. HIRIRMIRER: . OREHME BT HfE
PHIGRRE . AbF . LFdisirklss, RAMTIL AR Z, SHERERTERA; T IFRFIHRER, BRI
DR, BTG K. QU URHEY), WAL, WA TASMUNE) 2 (WS ARk, 5w
%) HEZEH®E (PUE) HEnEAKBN RN, TER (0.5<Cuw<0.6) HYEARFI RN, {Hfp
FHEERE/D, BAREHAR, BRI SHRUR RIS, Tofafh (Cw<0.5) HIZXIRE R MR FAEY 9 I
MFPERY 33.3%, KREBHFMHEAZMEENEY), BAWEPMEARERRE, BARSEHR I HIFL R HGREE/N,
FrLLfERERE /N

V 5>0.7 BRRFAES R IR, PARHEY) 8 Fh, NARZEORIT T AR P VIR SRR 61.5%, 41l RN
ZRPGEG A AR AT AR TR RS RhE ) 50%A1 22.2%. X ATRE SRMEY BEL T AR R, WX R ES %,
HERZHREREE . RREUERD I % F sy, e RESGHERR RBEB R RN A K.
(V2<0.5) BIRRFAEY PRI X8 B SR A AR P e RS20 38.9% . v UL, SEVURERR R DRl
FRZBIREERR, IR R R IR A PR A PR SR A SR S
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4.3 BRTEMEIRAIFFEH AR

HHT, TERER A LRI T IEAFE R R . R ORPEEEssOFR R, S EEFERR T
WA, 1o, BRLESIFLFIH HIFRIZRANE , X IRRIF AR ICRAMSE G AERI R K
F, SRRV E . P, EFRAFIRTRRE T =02 LA R AT R TREER R, BT
TS, BRI Y2 R SRR T IR 2 ARSI AR USRI SR 20 B AR ORIF/INIX. (AR
A M), EEBUPRABORETRMESNAS I . Hesh, TEEATH R B0 REAE b a] SREEH R, 57
FENLAFEEML, ST L) ACE EYORERREE; (RAPAR TR SRR R 2 AR SR AR, SCBIFR SR
IR,

TERPRRFHEI T IRRP2E B PR PR A RO E R b, ST e . AR, A HFEMRIRI M. xR
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