é B.OD,VERS.W‘ ‘i % % ié .'Ai 2023, 31 (3): 22520, pages 1-9
SCIENCE 7
doi: 10.17520/biods.2022520

B TR e

e BRI AR EF SN R ERIRE
BEROT, Fou!, HRARS, T8 T, &L T F!

1.24%?EIEIK#$%%‘4#EIE#K%, BRPEI R 7230005 2. I T EFAE SIAE (R Y B S, BRIGDUR 723000, 3. BSPHE TG, BRAXH
7

FEE: ZRU8 11 I (Petrocosmea ginlingensis) & 28 4 #i [X 73 A7 [ 1 SR 112 B f AR 3P WP A A9, BoA S B2 i AR A A AU B A4
AHEF AN B A D, AT WEIRES, RFE IR ORI FIERR . ASCHE B EAT N T A SR il b, S0 e By
AMENASZEG o G I AR A3 AN AN [ (0 T A1 [m] U=, [ SR BEATURE 5 8 2 A S IR I U5, 8 WC SR BT A Rl 2804 A
IS AR KAR I GE T H AT 28 o 25 ISR (D) EFAHMENI b A s B SR L L S W R R R e S PR B IR 3R 22 e, 35
LA TR R FE b e B 470 [0 VA P 2R 0 A BB PR A5 2, HG vt s B8 PR S DS W 25 /KT (P < 0.05) 0 ()R I ™ 1 52 22N A
VR, SIERL T 3N AR A Hb ZR 08 0 SIS [RIRE FE (R 2R o (3)ZR U A MG Ah [0V 1240 H 5, AR 2 B SRR, T
FrE BRI SR s R R B DA R SESAR R, s Ak BRI AR A ] ) NS A R AR R 2R 0 A i
HF AR [E] A RE TS BRI R DR 21 o IX LRI TN g b — 2D RN TT i 23 0 A I SE P M 7 [l W= R0 A 953 1 B0 /S o S A A 420 £ 3T S R
PRt —E R

KRR FUS AN, AENEEEE BAMEE; fFrEER

Veso, BUCH, AR, 8, ML, ks, £5 (2023) WGP RIS T RIHRER. AW FE, 31,22520. doi: 10.17520/biods.2022520.
Jiang JL, Yan WB, Hu FC, Wang Q, Sun W, Li Y, Wang Y (2023) Preliminary examination of the reintroduction of the endangered plant Petrocosmea
ginlingensis. Biodiversity Science, 31, 22520. doi: 10.17520/biods.2022520.

Preliminary examination of the reintroduction of the endangered plant
Petrocosmea ginlingensis

Jinglong Jiang“'", Wenbo Yan', Fengcheng Hu®, Qi Wang', Wang Sun', Yun Li, Yong Wang'

1 School of Biological Sciences and Engineering, Shaanxi University of Technology, Hanzhong, Shaanxi 723000
2 Hanzhong Wi dlife Conservation and Management Sation, Hanzhong, Shaanxi 723000
3 Nursery of Lueyang County, Hanzhong, Shaanxi 724310

ABSTRACT

Aims:. Petrocosmea ginlingensis is a Class-1I National Key Protected Wild Plant distributed in the Qinling Mountains.
It has important value, both ecologically and ornamentally. However, it is endangered and the numbers are few in the
wild and thus need urgently strengthen protection and rescue. We are exploring the reintroduction of the endangered
plant P. ginlingensis to the wild. This will provide the basis efforts to return P. ginlingensis to the Qinling Mountains as
well as the reintroduction of other endangered species.

Methods: Three different reintroduction sites were selected after inspection. At the same time, we used random quadrat
survey and observation photography to record the growth situation and calculate survival rate of P. ginlingensis in the
reintroduction sites.

Results: (1) The difference of altitude, air humidity, soil texture and surface vegetation across three reintroduction sites
affected the survival rate of the reintroduced P. ginlingensis. And altitude significantly affected the survival rate of the
reintroduced P. ginlingensis among three different reintroduction sites (P < 0.05). (2) Severe drought, rainstorm, and
frost in three reintruduction sites caused the loss of P. ginlingensis to varying degrees. (3) After returning to the wild for
12 months, the petioles and leaves of P. ginlingensis elongated, while the number and width of the leaves decreased, as
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expected.

Conclusion: Strengthening domestication before returning to the wild and investigation of the microclimate the
returning places selected are key factors to determine the success of P. ginlingensis reintroduced to the wild.
Key words. Petrocosmea ginlingensis; habitat selection; wild introduction; survival rate
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& Bl A W 45 & (Petrocosmea) H 4 7 ) B8 2 (Sect.
Petrocosmea) % A2 A M) (£ SCK, 1981), HH
25 A KRR R E T 19814 m 4, =
Z3 W& Hb X R A 1 A b e i B AL SR (52 4 1l
1991). 7E19994F [ 55 Bt A7 i € 1] 52 H i OR A B A=
T 44 350 G — ) B 51 D9 B SR K o s R B A
FEY) (http://www.gov.cn/gongbao/content/2000/conte
nt_60072.htm), £ FE BN BT AR A P G A
VRS b AR fE A (9 SO 4%, 2014). BRIFE
DA 1R 22 (BT 1 A v R 3 2 0 A st 8 A
B, BN R — B Z R E R S & K 4, (A7
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U ) IX 2R 1) i o SR KR 4 oAy 2 (B2
B, 2015)0 J1Ah, ZRUQA MG FE AR R R B S

K, IP2-65%, LR ER, EHIENENHEE
AT, & — P EA BT R ME B A 18 B
(BB &AL, 2015),
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SRECY BRI A B, DA ST AT R 8 I A BER
S AL A L TT SR A AR B S R AR R (S
AR, 2015). PEHEDIIN T B E B2 T A8
(st Rk, ITEIR 2 %3 PR T Z U4 A )
NTEFH AR, Bl a0 5 46 Z5HE (1
Z5002016) RS AR 2H 2R R 5 R (5 %k A
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Table I Geomorphic characteristics of the reintroduction sites for Petrocosmea ginlingensis

EDREAEIVEE: S WK t3EpH FHIRE B RE JGHRBREE SRR

No. Reintroduction Longitude Altitude Soil pH Mean Air humidity ~ Light Geomorphic characteristics
sites Latitude (m) annual (%) intensity

temperature (lux)

I WHEKXZERA 106.99°E, 888-900 6.9 143C 5H May 56 546 IR IR, 30K, LA /NEARIER, 15
LA 3326°N 7H July 64 620 BRA . RIME R, BIHL. 6240, FREEHIE
Baohe Forest The mountain body has a small gully and its upper
Park in Hantai 9H Sept. 72 670 part has the small shrub’s shelter and the stream

11H Nov. 53 518 water. The reintroduction environment with the north
facing and 62.4° slope has the loose soil, rich in
vegetation, and high air humidity

2 WEE =K 107.19°E, 657-670 7.1 18.7C 5H May 69 682 MEEAT RV, MRS BUE, S
Sanliushuiin 33.38°N TH July 72 743 P BEET2 10, BREEHIE, EEA AR The
Chenggu 9f Sept. 76 782 adjoining river is always flowing. The reintroduction
County ept. environment with the west facing and 72.1° slope has

11H Nov. 65 540 the hard rock soil, rich in vegetation, high air
humidity, and rich in tall trees

3 BRBIES5H 107.00°F, 1000-1,12368  135C S May 48 461 EFAEK, RGN, LR, HE
Lanjiawanin  33.34°N 7H July 55 532 L SR EE. HEA4.8°, FFHIYRE, $06 There
Chenggu OF Sept. 50 548 are streams in summer. The reintroduction
County ept. environment with the north facing and 44.8° slope has

114 Nov. 34 481 loose and wet soil, weak light, and rich in tall trees

F2 FIEAWIREFSNEASTHEE R

Table 2 Summary of implementation for reintroduction of Petrocosmea ginlingensis

5 Al JHM [a] ) THi AR (5] [ [ Y= B 2 [ I 3 EE]7 S UNES:¢

No. Reintroduction sites Reintroduction  Reintroduction time Temperature at Reintroduction Reintroduction no. Subarea no.

area (m°) reintroduction humidity

L B AR 150 20204E5H May 2020 23-25°C 53%—55% 1,000 4

Baohe Forest Park
2 =¥i/K Sanliushui 280 20214E6 ) June 2021 25-27°C 56%—58% 1,000 4
3 2% Lanjiawan 220 202146 H June 2021 25-26C 56%—-58% 1,000 3
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A X FEHL B3N m x 1 mARE 7 2 2204
A MR R AT A A KB L 721 m x 1 mIIFETT A,
T RO [F] — A= A IR 1A 4 s B i [ R N T i A
250 B A (] U ) 2 0 A 0 0 e, 2 S ) T A K
FE m K W B EE AN E H 4N R AR, TR
5 11 6 K 22 0 W 0 i v 4 ol Bk o g K I 34 it
MR AR . M K EATH 52 2 . FHSPSS 19.0
B R AT I 4 bR B PR 55 DR 5 e 2R P B TR 3R
77 743 ¥ (one-way ANOVA), P < 0.05 4% 7 H G it

21 3ANEFSNEVAE RS
3ANEPAM R E AR R S R P INRE . D
SRR AR R E R 25 B A A 1Y
=K BIEER B N657-670 m, F i Ze 0 A
WEE ) B A 43 A5 X (670~700 m), 1 15 BT 41 [8] )9 3th 28
T AR RO R 32900 m, 35 B AR al T3 24 5K
TSN 171,000 mo BEEEKTE, £Z=1-2H
MR K. WA R, 1-35EF4Mal )1
5-11H (P08 FEARAE 23 22 57 (P < 0.05), 733N
61.25%- 70.5%F146.75%.. ZeWs A7 Wb BT 4 5 BE A
KA KA BUE A 42 FR A, [FIAEE =5 1 E #EA

FEHRRAEY) . 15 BFAMEA 14N X AU 1
MNMREAFE EEN A AR, LR3I NAEL
J =& B AA T . 25 B A1 Bl T AT 2 4k B U 25 B
ghik, AEE LA EE S REEY, 11135 B Ah
A M TE 5 B s R ) 5, 3 MR R AL E
MIBRAA 10T Ak, AN [F)EF A1 a] A b A A2 BV
RIA — M E TGRS PP FRAFERNEE
FRRE B s A BT A [ U b i e RE i B
22 FFINEVARFIE AMERE KO

XoF 3ANF A1 ] VA 1 R 11 2 0 e bt A= K 1
BEAT & WIERER AL Z2 S8 (B 1A-C) . i A Rk e
T ZRUE A ST B A0 R R R R K 2, R
2 KR 3 R AR A B R B S P& B, 7E10 dJE{E
FRUE IE 5 A K (B 1D) o 5-8 F & Ze i A7 W i it ke A
KA, (HUEI i R AR B R ik, MR, T A
KEAB L R EB(EINE). FEEIRE ) SZ AL
(9-10 1), FIE AWK B b, KEH D&t
e, BE2f/CHEERRE AT (B . SRRk
SRR, B2 A BIRE2H, K2 5 IE ) Hh
IR AR KPR HENZEIR I, S50 F A R o
BERZEREE, W TR 2R E SR K T,
TR W78 55 Ty, ThReE B8 08 A st i b3
ST (BN G R34 H, BEE SR8 [H T,
ZR U4 7 e MGER AR T G % i RORAS (BT TH)
IAES-TH, A5 22 04 A WG i) sk A K B (1),
W L W0 R i AR 1 B e, ki H kb,
A R (1 10), R (14 28 04 A 0 0t B 3% 30 s B
ELAN G L 22 08 S W 5 A M ) A KR AS . B
11810, ZeU& A MG 4R ik B2 AL (K 1K)

R3 FICAHMREFINEAMAY LA AR BIEIRE . EEMEGITREABERNT7-98, E3NEINTAPEENIEEANL m

x 1 mEgHEF TSI

Table 3 Several typical plant communities in reintroduction sites for Petrocosmea ginlingensis. Statistics of plants types in the table
are from July to September every year, and four samples of 1 m X 1 m were randomly selected from three reintroduction sites.

B Herbs

Y5 No. FF AR Trees W#ER Shrubs

1 S RALE Ficus rhieE e KR
heteromorpha Helwingia chinensis,

Osmunda japonica

2 WA, #EEAG Lindera
glauca, Carpinus vermicularis, Nandina
turczaninowii domestica

3 WIPT Ak itE M4 Lonicera

Phyllostachys sulphurea var.  ligustrina var. yunnanensis
viridis, Carya cathayensis,
Trachycarpus fortunei

A DA, HEE. RESE. A/KIE. IHEA Liriope spicata,
Saruma henryi, Hedera nepalensis var. sinensis, Saxifraga stolonifera, Pilea
notata, Matteuccia struthiopteris

U FERYT Thamnolia (REEASHTBRZRHE LR  RIT = IELA & RE S MG)LT Selaginella
nipponica, Adiantum capillus-veneris, Epimedium brevicornu, Iris confusa,
Liriope spicata, |sometrum farreri, Cryptotaenia japonica

TR, RHR, fIE B W EE . g EE. B
Arrhenatherum elatius, Saxifraga stolonifera, Cyrtomium caryotideum,
Polystichum tsus-simense, Paris polyphylla var. stenophylla, Begonia
grandis
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Bl FISAMIREFINEVFERNEKER. A-C: 23H1-35 B FICAMIRAEFSMNEIER,; D: HES6HFFIMEYTit
NI R AMIRIRT, E: BVEAEHFET-8ANEKER, F: BARSFES-UAMNEKIER, G BAFLHEFEI2A ZRE2
AWEKIER; H: EEEXEIARNEKER, |1 @MEARRESCANEKIFR; J: BEARRE7T-BAMNEKIER, K: @
VAERE-10BHEKIER .

Fig. 1 The growth of Petrocosmea ginlingensis after returning to the wild. A—C, The field reintroduction of the Petrocosmea
ginlingensis at reintroduction sites from 1 to 3, respectively; D, From May to June of that year, the state of the reintroduction P.
ginlingensis just transplanted in the reintroduction sites; E, Growth from July to August after the reintroduction of the current year; F,
Growth from September to November after the reintroduction of the current year; G, Growth from December after the reintroduction
of the current year to February of the next year; H, Growth from March to April of the following year after reintroduction; I, Growth
from May to June of the following year after reintroduction; J, Growth from July to August of the following year after reintroduction;
K, Growth from September to October of the following year after the reintroduction.

2.3 IMERENEFINEIRIS AR EE RSN
WERRETHMN X LR TR, &% %
FHE o A R 2R A T K R BT (B
2A-C). FFAREIAH12020-20224F6-7 F T 5 (R R $
SrAIN42 dy 45d. 52.d, JEHR2022E ST R,
SHEAREREAHWIETRBET . 11910 H B X
BENTZE, BFAIa] A1 23 04 A W0 5 9t 2 W9 v Al
VeI, B A M I T R T AR I
2D-F), T B m sk, BT A S,
BB A 2R R R O, L3345 Y A m] A b i
$1E1,000 mbL b, JEEEUK, HRE™E(E2G-D),

WRAFTR, T3 Z W AR S5 B 41 B A1
ZRUE A I i T — B R, Hoh T R AR
FRIFR IR, 0 N64TRRAN65 16k, 4 i i)
PRAAT RN, 2248k, T R4 1-35 B4 Al )T Hs
IR R ZE AR, A 8213, 206F1228%k . (H
T 045 3 B A1 [ V3 Hb 3 i 1) 403 2k 22 5 B
Horp3 S BN E A7 R B oK, B 72928k, 158
ShElA Rz, N2T7TRE, 125 B Ah R R AR,
821k, XA 53N HF A1 [l Ut (1) - FUARHAE 2 A
Ko RFIEMAIRMWAFAE —E Z 57, 355 EIH
Wi R ER, IR T 148%k, 15 B 4MNRHHR 2,
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E2 IFEEZRXEFINEFMFIR AR, A-C: EFSRTEXEINTVARIL AMIRAISN, D-F: ERMWITEFIH
EAFIS ARSI, G- FFRIBFE X EFIMNEIFIE AHERAFZE .

Fig. 2 The effects of environmental factors on Petrocosmea ginlingensis after reintroduction to the wild. A—C, The effect of high
temperature and drought in summer on P. ginlingensis after reintroduction to the wild; D-F, The effect of Autumn rainstorm on P.
ginlingensis after reintroduction to the wild; G-I, The effect of low temperature and freezing injury in winter on P. ginlingensis after

reintroduction to the wild.

NASKE, 25 EFAM A E AR, 28k, XHRES
3N A1 B0 U 0 4 v 2 e R I AR IR 2
Ko WA, NGTHAEE R EIRE, ZU& A1 hjug Y
SMENE1SAN H G, 2°5 B AN al B 2 s, 18
T 68.4%, 1’5 AN AR 2, 946.2%, 35 BF 4]
AR AR, 1433.2%. VL EEHER, 256 02
P A ] VA 3 T 2R 0 A A T A
24 FHNEEABRRIRAMIRHESTN

X 3N A [B] Y b 1) 28 U A I v R A8 2R AT TR
7, RIS A I 0 N T BB 1) 2 04 A st o
FHEG, FERFAMENE S BB 124 H, Z3 08 A 8 0 1 A

BEMEK T 165 (K3A), WKW H
4.41 cmffiKF5.49 cm, 40N 7 1.2465(E3B), /%,
W 58 BE AT R BCE g3 BT 29%F139% ([
3C-D). IbAh, 5N T ST I U A7 MG s v AH L,
Y G B A Z3 U8 A SR R I 2R R B R b . IX
SRR, TAMNEA S, BEERB A AR, &
AT A R T RS R AR T B R ARk

2 H e 0 ) HT A (] U9 2 5T H R 97 5 i
R, BRI R D & A E, [
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R4 TEIMEE R EFINDIARUIE AWIREE R

Table 4 The effects of environmental factor on the survival rate of Petrocosmea ginlingensis after reintroduction to the wild

s INIX BRI S FH6-7H) FEW(O-10H) HEA-2H) B 154 H (#9147
No. Subarea Reintroduction Drought (June—July) Rainstorm (Sept. —Oct.) Clod (Jan.—Feb.) R
seedlings Survival rate after
BURME  HRE BURMEL BRE PURMEL  #RE reintroduction for
Lost number Lostrate  Lost number Lost rate Lost number Lost rate 15 months
1 a 438 122 28% 152 35% 13 3% 34%
b 322 57 18% 82 25% 15 5% 52%
c 116 15 13% 31 27% 9 8% 53%
d 124 19 15% 12 10% 11 9% 66%
/Nt Sum or average 1,000 213 19% = 7% 277 24%+10% 48 6% = 3% 51% £ 13%
2 a 584 82 14% 42 7% 12 2% 77%
b 216 65 30% 16 7% 8 4% 59%
© 122 37 30% 19 16% 5 4% 50%
d 78 22 28% 5 6% 3 4% 62%
/NF/AF3) Sum or average 1,000 206 26% + 8% 82 9% +5% 28 4%+1%  62%+t11%
3 a 676 145 21% 172 25% 94 14% 39%
b 202 65 32% 97 48% 32 16% 4%
c 122 18 15% 23 19% 22 18% 48%
/NP Sum or average 1,000 228 23%+9% 292 31%+ 15% 148 16% 2%  30% £ 23%
U1/ Total or average 3,000 647 22% 651 20% 224 8% 49%
%* %*
1 1

n=18

-4 BE Petiole length (cm) >
EN

I H K B Leaf length (cm)
N

2F 2k
0 1 1 0 1 1
ANTERH BFAMEIH ANTEFH L mEY:
Artificial breeding Reintroduction Artificial breeding Reintroduction
seedlings seedlings seedlings seedlings
* *
Co4p ] D s 1
_ 8 n=6
g n=18 2
= 3 b
=3 G
2 =18 ° 10r
4 KA ES
=i ==
= = st
B 1F =
i S
e E'S
0 1 I += 0 I 1
ATEFH HFAMEI ATERH LagaElEr)
Artificial breeding Reintroduction Artificial breeding Reintroduction
seedlings seedlings seedlings seedlings

E3 HRIGAWIRATEEHSHIINFERSERMELER. * P<0.05.
Fig. 3 Morphological difference analysis between artificial breeding seedlings and reintroduction seedlings of Petrocosmea
ginlingensis. * P <0.05.

B R B AR AR B ) 2R A, ORI RO AR NI R B AR AR AT SRR DR (S,
HE T RALR L R P A B — BRI GRS, RESER 2018). JTRBISGAE Y ET A1 [0 5 i 15 AT 55wl e vk 4%

20234F | 314 |33 22520 | ST



RS WE I ZR I A IR ET S m] PR R

SENE L N 1S B 0 NS b2 43 1 vk = Sl 2 M B
FEAE A AR ASE 57 b s BT 2 R 11 DR A B RR A M 4K
P 3k 47 0 3%, ) o b A Rk T (1) 48 R 75 2k (Cycas
debaoensis) (1B R E11H, A2 R YAl 5 FE 47) el ¢
BB LR ISR [ 5] A 2 v % L H R RIX,
X AR X AL T 7 Pk % E iR XA AR L 555
W, FF B 5 R 75 A 2 H kT 2 A R R AT
(FizfE5%, 2018). AURSHHENEIX— N, 46
Z5 U A TG P AR 5 R0 N 9 i A v ) AR K
PE, 43 AEDL G A EE SR 1 34 A E A (K 1)
X3/ B A ] 9 BE B A SE R RAE, B H SR AR
K, HAEAR A BIARTS, 4 PH G B, (B X AEHR
HEL ARIRE . R BURGOAN M R A A EROR
Fep . SCERAE R, XU R YUE T RIGA
DR S A7 [ T ) Mo A9 T, 35 A ] U M4 v
1,000 m, ¥R ) 4 2% B v T AR A [
AL (R 4) . T SRR 2ZE G R T B A RS
ZEUE AT R R R 22 5 o 375 B A [B] A Hb A T
NBRS, S5 RAERNA S 19910 H B8 52 5 W
FIAE A A, & R T BRI R, 125 B 4
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