) , 2025, 33 (11): 25382, pages 1-15
v o4 4> % 3% 14 doi: 10.17520/biods. 2025382
cstr: 32101.14.biods.2025382

« CITES 508 4: A5 . B K5 BIRIT3h69 8845+ M.

ARIEE T HMEREN, EKFELBREZRE
(=p]

FXEL, FANCY, B4 WAL, £ g, g a0

1. BRSSO X AE ST E W g s, FK 400044, 2. PEEESFT AT, dbai 100101; 3. dr4e A RILHRIE B FhE
¥R G2, b5 100101

E: H i (Nardostachys jatamansi) & /5 = Jh -5 5 R ML XA 132 B 25 FAE Y . 4R, HRA 7R SR B AN E PR 57 5 S RF
SR, PRIOLRR IR SE AR AR A, I RAZ . A R RN 1k BR 5 S DR 2 A LTI 5 SR e T oy g AU o SR T,
P R TR i i i R = R STV A, B X 3 P A 2S48 (Non-Detriment Finding, NDF) R OQHE A 2, AT EZI
[EIBRSA 5 I VS ik, ANEFFTIEE DY )18 B 21 Jf B —H A R X, ERFAMAE G REAE b, /00 T AR S5
TR PR E SRR H AR BRI S50 . AR IE A i, FREE BRI A AT S B IR AL SR, PPN T H A YR X IR T A
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ABSTRACT

Aims: Nardostachys jatamansi is a precious medicinal plant endemic to the Qinghai-Tibet Plateau-Himalayan region,
with growing demand and increasing international trade in recent years. As its supply currently relies entirely on wild
harvesting, factors such as over-harvesting, habitat destruction, and illegal trade have placed it at risk of natural
population depletion. However, there is still a lack of systematic assessment of the reserves of domestic N. jatamansi
resources. This has led to insufficient core data for its Non-Detriment Finding (NDF) within the region, which in turn
affects the export regulation in international trade. This study aims to support NDF and scientific decision-making for
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international trade under the CITES framework, provide a case study on sustainable use for the Kunming-Montreal
Global Biodiversity Framework, and offer scientific references for the sustainable utilization of other similar plateau
herbaceous medicinal plants.

Methods: This study selected Hongyuan County in the Aba Prefecture of Sichuan Province, a major production area of
N. jatamansi, as the research site. Based on field investigations, the community structure, growth characteristics, and
biomass of N. jatamansi in both mesic and humid habitats were analyzed. By integrating species distribution models
and resource estimation models, the potential suitable habitats and resource reserves of N. jatamansi in the region were
assessed.

Results: A total of 108 plant species, belonging to 77 genera and 29 families, were recorded across the two habitat
types. Community composition and diversity showed significant differences influenced by soil total phosphorus
content. The mesic habitat exhibited higher species diversity, longer root lengths of N. jatamansi, and higher levels of
nardosinone. Species distribution modeling results indicated that hotspots of potential suitable habitats were
concentrated in Maiwa Township. Resource estimation modeling revealed that Hongyuan County possesses 16,028.26
tons of potential resources of N. jatamansi, showing a distribution pattern of being higher in the north and lower in the
south. The annual harvesting volume accounts for approximately 3.12% of the total potential resources.

Conclusions: Through systematic investigation and model simulation, this study reveals the current resource status,
spatial distribution characteristics, and challenges of sustainable management in the main production areas of N.
jatamansi. At the same time, it provides data support for the in-situ conservation and precise management of sustainable
harvesting of medicinal plants in plateau regions. Additionally, it offers methodological references for making NDF
under the CITES and for the international trade and management of N. jatamansi in relevant countries.

Key words: Nardostachys jatamansi; medicinal plant; community structure; habitat simulation; Non-Detriment Findings
of CITES

24 P AR AE N A8 R AN 28 0% Ok e I 6 o0
wmE, AAATERMZAH. i, ASMEs
i (Hamilton, 2004). fEVFZ X, Z5REDINEK
0N R R TR TN, R E R AR
11k¥E 2 —(Olsen & Larsen, 2003; Chauhan et al,
2018; Astutik et al, 2019; Chauhan et al, 2021). PR,
25 A SR IR AR R SR MR SR i A7 AR, VF 2 X
() B A AR IR AE AN AT IR G R T B2 T B, o L
(Nardostachys jatamansi) i #2 I 2+ [X A A5 28 vy Ji
25 MY, (B 3 5% YR IR IF A B B (Pitman &
Jagensen, 2002; Ozipek et al, 2023). Ha = Z LR
H#4 & (Nardostachys) i 2 (F A BLAKEY) . 734 T-Hh
] () 5 By o v L X A RSP JE VR BIRESE
%%, #4R 76 H 4 2,200-5,000 m (Ghimire et al,
2005; Chauhan et al, 2011; Rehman & Ahmad, 2019;
TERISEE, 2021). HIAEAGEE ER R (B 58
. FiE aRRE) R Az H B A B S A, HARZE
TR AL PR K B RIS (1 45 B, 1993;
[ 5% 24 L %% 5143, 2020; Wang et al, 2021). [FIR, H
BRI TR AR . D7 Bl SR AR =, R
YALIME 524 BF 4 (Dhiman & Bhattacharya, 2020;
TREESE, 2024). RIELH®EZ, HIAEEShEl
XA I ARRE SRS, AR 1% X ) 45

MR — PRESRAETERS. REAMERE ST, 2k
N5 2 A XA T DDA OC ) B R R AR
Yy Fh(Farooquee & Saxena, 1996; Rai et al, 2000;
Mulliken & Crofton, 2008).

HIAME N2 H BRSO BT AR AR, Z2id B
RAZ SRR W R IR AL fe B B A R (A
Ko B R FAR) R 9% 2> (Nautiyal et al, 2003;
Chauhan et al, 2021). 20214 H AN TR E ([H =
HRP A A CHAR Y, ERER
LT 4 IR BRI (https://www. forestry.gov.c
n/search/300025). HFAENERIRER T B2 220X
b gt L 8 4R 47 37 B B (International  Union for
Conservation of Nature, IUCN)FAli A 52 g M Fh 1)
FEREZER, HEMBIRIFATE, BEREHARS
B R Gi Al 5 5E (Ved et al, 2015; Chauhan, 2021).
A B19974E LA AN W B A= S A ) [ s B7
N 21) (CITES)RIBE 1. i IH HL [ br 52 5 1 m]
RS, RWURSAFHY M CITESH bR ss T H
FAE AN S, [ PR 5T 5 AR S S A i 4 o BOR 5% B
Syl R 2, PASCEFH FARC A B % (Department of
Forests and Soil Conservation Forestry Complex,
2019; Department of Plant Resources, 2025;
Wangchuk et al, 2025) . F&EH A 1 B SR Bl A+ 4>
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AV Hf. = FEmAER, FEERG
FERE . Bbh, JEEREE(TRERSE, 2021; MfhR
45, 2022)0 BETEIEE, JRIRFIAFHEE N 56 H A
PEIR 2N B S 08 (Chauhan et al, 2021), #k
[ bR T 3% 7T Re 39wt o B fA 10k O R R . SR,
] A v G X 12 P o 0 ) T SR R, X AE—
FERE L PR 7 CITESYE B B 52 2 st H A (i H 1
Y,

VY112 BT 21 i S A B B X,
TP AR ZE P HRA B . 28 R il 5 24 P T M i o
B, M DORYZ T A& A HoRAZIE B i, &
FEHINE B ELA500 t (ZHil 5, 2015, K
TL KRS IREE, 2017; W ESE, 2023). HIAMEAN
TR A LIS NE YD, 1R REM A S A
EEHEAMBAGFNIRT, o LURd RET
A SCREET AR BRIR M AT RR SRR o SR, R BCREEVF
A DA B R AT R SO 1 4 5 1 R 2 i B 3 A4 Tt
W % R (A B o AT TR B AL SR BAE Nt AT IX
B, WEHRATEA RS N BRSSP
FRAE S A 2 5, S5 Rl o Al B, Al 53
X %R R, SCREFECITESHEZE FIT R AE a1t
e A0 bR R SRR, N (R -ZRFRIR 4
BRAW) 2 R HE SR ) p G T 5 A= Wy 1) 5 B8 % AT R
S FH ) H AR R S5 R (R e AR, 2025), N
LA AL iy i B A 2 AR 1) AT R R FE AR A R}
AR .

1.1 WRRXER

21 ) BT BT e I8 e B vE N e (101°51 -
103°22' E, 31°51'-33°33' N), i 7t [fi£18,439.94 km?.
o 3 & NV b EotR s T, RS R 3,183
4,900 m (1), EEES5E KR & R T8 2= K
A, BAKALE . BRI A, A5
s, AN 1.4°C, W AR A -36°C, )
Uiy B (e im 26°C; FEAK Z A AES-10H, -3 FEK
F9753 mm; KPHARSGER, 4 H RN ER2,417 h
(https:/Amvww.hongyuan.gov.cn/hyxrmzf/c100129/201909
/55379068be18404087a1b56b9cc930cf.shtml) . - 1
KA Ty s b e L s DL R )
T (FEF I, 2013; L%, 2015)., T SR
DA vy € B RO vy Ll Bt oy 3, RAR B TIAR )
MARZ7,400 km?, 2 &7 4B SR r88% (Xkin )|
s 2023; PG4, 2023).
1.2 #HmIEREEAE

20204:8-10H, WHtHIRAELLJE B ITF R 1 Tiifd
7, NWABFEE MRS Stk XUk, B4
VAN AR L E PR TR e R HE M A
B R IR oA B H AR RS UT RN,
e I ) a2 7y DA S rh 24 A4 WSO e 200 AR AR LB B
I HFags 7 B Oy SR S0, SBUa i B i
J RAFAE I S () H AR R I o 4 b e P A AE

>Z
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[ ] /9)Il44 Sichuan Province
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Fig. 1 Location and altitude map of Hongyuan County, Aba Tibetan and Qiang Autonomous Prefecture, Sichuan Province
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Wi EAE KB HRARR N “Huauvor”, 76«74 B (P
A fm) AORT I8 ) AR K ) HAARR N “Lauvor”, — 3 ] A
G BB E X T FATEE B A N A, R
HEERESAET LERE, Fit, A0F7RUAERR
R R L3R FE R A, R HAA I AR B R A oy
N AR R T B B 2R (R L) .

202146 H, AE T 2 09 H A Fh 3 o5 A s
PA3 kmi/MEEREE B, H IR B, .
BRI RN R, RAERL1240FE 1, TFRH A M
FEVE AN . AERARIE R AEY B R, 8 F RGPS
RS A E . REME R, SEEOk
/) B TR H R AT A 5 2R (R 1)
EAFEHIL100 m x 100 mEg XA AN BEE3%1 m x
100 m. REARIFRAKE - PN H A % B 70 A 1 DL AR
FREAT AR EEL0 mUL B R BE, G0 AR LA
1m <1 m/NFEJT A RIS, PR SRS
B (E2). Focktar s BT DARFRAZEE w5 H A T35
ARRGLIIL m < 1 m/NRET AT RERE R, DS
TN H S KA F A 4. B 2ESRE
LRAAE B o T e 36 45K H 3,600 M T I
b B U A DL 36 /IR T IR TR T 2
1.3 HmERESKHENHEEE =NE

T VR 2 45 R G RTINS H R 4
PRI E AR YA 302y B 556 %, HOPARE S gk
1T SEBRREU T, JFFR R E, ST EEE
RESSEHMb . T, &f4EYETE, B

FFh b 135 7E 105 CI ML FE Th R 515 min, F
F85°C N kGt TR HE, HRM LAEYETE.
ARG L BT L RKAE R E A H A KAFE
AR b, MR e E R R M R 35 (IR R) A4
HHH B EE. W . RE)EMRENE, A
B 8 A R A MR 3 4 T B S B T EL
A Sk s (R RHR 2, 2024) . 4218 (dhae AR ILAD
[ 24 4. )(20200%), I FH e 8503 iy 5 HAA B
il 1 2 &2
1.4 HIBIBS 5
141 ZHEMIER

YA EE EHEL. Shannon-Wiener$g %
Pielou3s) &) FEFRHCR R AR EM R & o P, R
T AR A R T SRRV R S R A X B B
(FASCE 55, 2021, JEEHLZE 2023), (HHAXRSH
(BEARE) (4, 2018). (E#f4Execl 2019
AT ZREERR T, 7R FOrigin 202273
174K, 1ESPSS 27.0. 1 H BT A A 35 T B 484511
BEEHT

YIrh=EE AR E(S):

S= FEJT NP 1)
Shannon-Wienertg % (H):

H'==>RInR 2

b, PAREINM A A EEAY, AYRiR
a5 B EAEYEHE, RS
5 R FEI A5 (2017) A SEWE R .

Fz1 MIELFEEENEFIMIESMERSE

Table 1 Field survey data sheet for Nardostachys jatamansi in Hongyuan County, Sichuan Province

PG 5 2353 i %7 % TR AEBERAY
Sample plot number  Longitude (E) Latitude (N)  Altitude (m) Topography Soil water content (%) Habitat type
HY-1 103.25 32.93 3,750 W3 Hillside 32.90 £2.34 F14= Mesic
HY-2 102.60 33.09 3,539 i3 b Hillside 26.93 £2.22 F14= Mesic
HY-3 102.61 33.00 3,487 W3 Hillside 23.37 £3.32 F14= Mesic
HY-4 102.96 33.08 3,721 W3 Hillside 359 +7.04 i Mesic
HY-5 102.31 32.66 3,495 145 #HEHL Valley bottom 39.03 +£4.52 ¥E9E Humid
HY-6 102.61 32.75 3,621 i3t Hillside 25.23 +4.24 riE Mesic
HY-7 102.64 32.68 3,814 W3 Hillside 26.13 £3.54 F14= Mesic
HY-8 102.46 32.95 3,685 8% Floodplain 50.43 £4.33 ¥ Humid
HY-9 102.61 32.87 3,495 %54 Valley bottom  46.40 +8.19 B Humid
HY-10 102.61 33.03 3,481 8 Floodplain 55.63 +3.99 WEiE Humid
HY-11 102.23 32.39 3,637 8 Floodplain 48.03 +8.02 WEiE Humid
HY-12 102.08 32.50 3,482 8t Floodplain 50.46 +4.04 WEiE Humid
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1mx 1 o A HIAERRE, R, =

(a) The number of individuals, height, and coverage of Nardostachys
Jatamansi within a 1 m x 1 m quadrat
/ -~
=0 I I I | [ [ |
- N ,
—_— ol
L -
100 m
(b) 1m

E2 HHRERNEFTRAEQ@RBEMEFFHWNERL S (D)
TEE. FERTRREER, BETRI%EE.

Fig. 2 Schematic diagram of transect survey of Nardostachys
jatamansi community (a) and its common distribution pattern
within a single sample plot (b). Green grids indicate the
presence of N. jatamansi, with each grid representing 1%
coverage.

Pielouts) 2] FZ H5%(J):
H ’
J =< 3)

142 AEERTEEMERREWER T

B TR B, AT B R R4
Hr(DCA), AR HE P i dpe K AR B63& B I HET 77
. DCAHEFFEE IR, R4/ 1 K ME /N T3,
WOEFE TUR W1 (RDAYHET 7732, SRAANF AL T
PR B AR 5 0 HE VR ) P AL RS 5 ) 2 S TR s e (K1 ok
M4, 2024) . AR O A e R 5 AR 28 R G0 1 AH G
F(EEMEE, 2014; TkEI%ESE, 2023; Wang et al,
2024), B4RV RN R IG AR G R &, HIE T
i HH B L S AN T B3R I 10M IR AR &, 40 il
N 4K (altitude) « AR 333 (biol) . f ¥ H AR IE
(bio6). HFE/KE (biol2). fix T H BF/KE(biold). KX
PHEE ST L3RR 8K (SM). HIEE LR
(SOM). L85 S i (TP) (Edh RIFE WM 1) 45577
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i, 58 AN TR KT B A B A B BV ) 114 R ) B
HAZ HAE FH B A AL, 2023). %4 FIHR
4.3.3%1ff)vegan v2.6-8F% 5 £ 52 .

143 HRBES BRI

PADY I8 A EEAEIX, 3 T MaxEntAs 2 (5 K5
BRI O H AR B AR AT 08 A8 23 A7 X AL (Phillips
et al, 2006). YFhor A0 HR IR T SCk ks 2 (Web of
Science, http://www.webofknowledge.com; ' [E %1
K, http://iwww.cnki.net). £k EFrAE 3 2E (F E £ 7
HPIFRATE, https://www.cvh.ac.cn; 2 2FR A B R
L4, http://mnh.scu.edu.cn/). PIFh 44 B 1
(EERAEY Z FEMEAS B, https://www.gbif.org)
oA, EAETEE N, MAHSESCHER g 70
MR IR, &5 FE h 5299 F A 4
PR, Fob, A1 DY )14 A AR 23 A o ik
TH767 . APBNAEDY 1144 B A1 2 A SEIRECH A4 55
i 1484, Hrp4r R 557N, Aok, SLlgER| DY )|
A H A0 R L2244 (F3K6) o it 5, DRI A1 18 2 )
CLAVZI A o A T SR A AR 358, TR b5 ok
T SCHRAI S PE b v AE oA A= BE 2RI b R 0 A
9 3 B 2 ) KA Al 22 AN 2 AU 3 s i, o 22 oK
VESRAR I H A 73 A B AE AN [R5 (8] U (3 kmy 5
km. 10 km) b 347 # gi Ab 3 DL T 40 20 @
(Aiello-Lammens et al, 2015).

IR B FE R T s AR S s A
s A, TR E T RN R
i B BRI VE AR B, WACPE PR BN A N L R 7
w R HE . L0 IR, AR SOk UE I 5%
1o FARERALIR IS IR 53 AT R L 75% I R4,
25% 9 TN £R ) 5 30 /2 PR B 4 -5 A\ MaxEnt i@ R4
{4, FE4SAEZH 4 (feature combination, FC)5 IE M4k,
% ¥ (regularization multiplier, RM)ZR\ & B (FC =
LQPH, RM = 1) FHEATVU )14 5a A H A H AR BT
FES A XD . S5 10045 R 5 T I8
HHAUCHIRFE R, AW 7T I &85 kmifEi a3
J& 1103/ 73 A sl B s T IR R AR (P 5 2) o 1Y
g5 R A HE T A A5 AR B 1Y) 1 35 o R R A A
Y B . K A PearsontH & H:AS 36 % BT i B 1R 38
B AR BT ORI, Sk FHJack-knife A a6 HH At A
BTk AN B 45178 T 0.5% Al Pearson A 5% R K
T0.8M AL B (GBA(E P 4, 2025) o S A B - 3 7
AR W R By, RBHAR ST biol. bio2.
bio3. bio4. bio6. bio7. biol2. +IEHA ., +HEK
g3 A LA WL AL 15 A B A B A TR A ) 1 =K
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VAREN
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(Aarts et al, 2012). EAICHEN]. EAUCIHAEE W
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FARFEMH A BARFIEE. P m AR R 4,
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144 HORBEZRFESEM
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FHREREER, HEARWTF:
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(linePi)
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H( plot) C( plot)
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FERELEIE A IX (i A X 5 v AR X)) B H A 1 73 A
M (R)VE WAL E I TR 215 (316), MASS
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BURR . FEE. SR, &4 HRIRE. SEE
e FEROKE. YE A K 2 84N PR AR B
HZ U NERNE T R (5 4) . HAATETE BT &
AN I AEArCGIS 10.8.17F T, JEIdR 4.3.3
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2.1 AEEETHOMEBEEERSSEFE

BE A TR AR T B SE n, YRh B AR 2 A
S dskin g, MR R asRa), il £0,
WA FT R4 T e A 4 T i B it H 4
HFA BRI A B B IR (Bl 2 (4515, 2011)
(Ff355)0 215 EL36/H AL BRI AL T 3Ll 3
108F 15, FIE29RI 778, HEUR AT =AW
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WEYIFBIZ, 7155 10k OfffIofh; 7F
V&K b, SRR Z W50 AEH
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1€JE(Anemone) H 474,
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A, BEE YIRS E EFR 4L ShannonZ £ 4R
VL K Pielouds) &) FEFR BN A W3 2 = (KI3), WAk
A S S FR B TR R A

RDAHEF 7 M 4 R iR, 5ANIREE R 1 (1 BE
FE 15 32.09%, i P9 il 14 A R FE 43 il 9 17.86% Al
10.86% (Kl4a). S525—HE7 il 2 IEAH R AR+
IS KR, BIVESE —HE P il A E B4 FE K
B, AR, BEENUR. & T A BOKERE, -
B KEIIN. 558 5 2 IEA G R R K E .

R2 HWBRRZEE S IREFT200 H 0+

TgeawE. LEANIE. B EKE, T A
KBRS, WS RN T E L, FEREK
B, AR BIEAYUR. TIESOKERN, &
T H KRR ARSI L &K, T
bR R AE AL S B AN H AR S5 ) i
TN E . Horh RSB A1 B RS 8 D 17%,
ARSI A 1 B PR 8 70 D 9%, 3K [7) g 20
6%, B P RR ST ) ST A - 2 ) 47 A E 1 32
HAEH(&l4b).

Table 2 Top 20 most frequently encountered species in natural Nardostachys jatamansi communities

YFf Species AR Count H# Frequency (%) 7%l Medicinal/Non-medicinal
H# Nardostachys jatamansi 36 3.85 #& Medicinal
&% Carex myosuroides 36 3.85 7 Non-medicinal
HEK Poaannua 34 3.64 #& Medicinal
ZEBi>E Potentilla chinensis 32 342 #& Medicinal
2% 43 4L Anemone coelestina var. linearis 30 3.21 #& Medicinal
F IR JERH Gentiana helophila 29 3.10 75 Non-medicinal
ZHE Geranium wilfordii 27 2.89 & Medicinal
JIIPGXE% Saussurea dzeurensis 26 2.78 & Medicinal
Ji% Stellera chamaejasme 25 2.67 & Medicinal
GREETEAS Halenia elliptica 25 2.67 & Medicinal
i R AERA T Thalictrum cultratum 23 2.46 & Medicinal
J& 45546 Trollius farreri 22 2.35 & Medicinal
Bk 3 Bistorta vivipara 22 2.35 #& Medicinal
HE LM Anemone rivularis 19 2.03 & Medicinal
= JEEE Ranunculus tanguticus 19 2.03 #& Medicinal
RZEMH Gentiana rubicunda 18 1.93 7 Medicinal
KZEE Leontopodium leontopodioides 17 1.82 & Medicinal
KI4E Gueldenstaedtia verna 16 171 #& Medicinal
3 Festucaovina 16 171 7+ Non-medicinal
BE%. Phalaris arundinacea 16 171 #& Medicinal
) 50 () P <0.001 -iE 401 () P<0.001 L LoT (c) P<0.001
o 3 15}
ﬁ% 40 §§ ;3 - ﬁé 08 %
mg 30 . # 5 251 . Jﬂi’l({,g 06 {
i 5 I Y 2.0 \Q g I
g;zo : ggLy §§U4
ﬁf_} 10 - ) %g (1](; : ;—_’zi 021
0 t ! 2 0 : : 0 : :
HE R Mesic {287 Humid “ HER Mesic  1#9%Y Humid HE R Mesic {287 Humid

El3 FR4ERTHHREESHMHE. P<000IRTEREE,

Fig. 3 Diversity characteristics of Nardostachys jatamansi communities across varied habitats. A P-value of < 0.001 indicates that

the difference was statistically significant.
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El4 HHBREEEMFERHIRDAHER [E (a) FIF2 i 7h i
REFERFRIGEN (D). TP: HESHE SOM: HEAH
&R SM: HIEEKE; MAP: £4KE; biod: HTHMEKE.
Fig. 4 RDA ranking diagram of species composition in
natural Nardostachys jatamansi communities (a) and variation
partitioning of environmental factors affecting species
composition (b). TP, Total phosphorus; SOM, Soil organic
matter; SM, Soil water content; MAP, Mean annual
precipitation; bio4, Precipitation of driest month.

22 TREEETHOREKFHERBORHISEER

FIRAESE T, WA PR AT A BN
24.07 £16.73 g, “FHIMIE L A2.20 £0.97, F¥hF
T N5.37 £0.72, LS RE/R(KS), AIFRESR
NHFA AR E A AE 2 7 B35 (P < 0.05), 7E#gEHE 7Y
AR E . AR D R EET R R B2 £ R,
(B Fp AR 70 A 355 b B R O BT HE R B R S KT
MR R AT HAR PR K N7.59 £2.45 cm, HHA
Bl EoN1.57% +0.67%, HLEiss SR, AR
A AR DA S RA BT A ) S TR
I 7 A 55 (P < 0.05, [£16).
2.3 HRBEZRESEERM

AR Y 5 15 21 DU )1 45 20 S B H Fa B SRR B
(VDI T 38 A X 0 AT Ak 2 T B A X 43 B (1 7) » FE
o, GGE A X AR 4,048.47 km2, HE AR X AR
2,733.01 km?, @A X HIAR1,658.46 km?, H1, f&iE
A XN EIE A G, $£114,391.47 km?, (541 )5
B #152.03%

[BaE 2Rt = AR AN B = = I /N /e I
PEEA D5 FEAE R mass = 291.93 x MAT — 0.20 x

ra o 5L ® P<0.05 L 8L @
60 - ° = N Bt L
?D . %‘ E 7
7 50 - Z 4r . 5* 6
£ 40r s 3t % £ 5r
iz a = g 4t Y
[ 30 - g 8
I & 2r =3
§ 20+ e 3 R,
H i B 1 H
10 2 # 1t
0 Il 0 1 1 0 1 1
FAER Mesic  #2iE% Humid AR Mesic 1R Humid AR Mesic  ¥EIFE Humid

E5 AREETHREMERTENE Q). RELL(b)FIEETFLL(C)IIEER. P<0.05RTEREE.
Fig. 5 Comparison of biomass (a), root-to-shoot ratio (b), and fresh weight to dry weight ratio (c) of Nardostachys jatamansi in
varied habitats. A P-value of < 0.05 indicates that the difference was statistically significant.

181 () P<0.05
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H2K: Root length (cm)
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sol (b) P<0.001
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T 25F
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4z 20f
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g
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E6 AEREETHMRK ()R HRFMEE 2 (D)L, P<0.05RTNEFEE.
Fig. 6 Comparison of root length of Nardostachys jatamansi (a) and nardosinone content (b) in varied habitats. A P-value of < 0.05

indicates that the difference was statistically significant.
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Fig. 7 Potential habitat suitability probability map (a) and potential habitat distribution map (b) of the natural Nardostachys

jatamansi population in Hongyuan County

altitude — 22.78 x bhio3 — 306.33 x bio6 — 180.91 x
bio7 + 0.83 x MAP — 0.16 xaspect + 365.24 xSM +
1389.38 (#3) . ol A4 A B fk B 25, KL IER? A
47.59%. &G40 R B AR AR X TR H A I A R
(El7), 732040 ) B H Fa 138 78 B 2R R = 0 A 1
(18), FAL AR N 7 R B A =1k 14.28 thkm?, 4z 5L
TETE VTR 5 416,028.26 t.

3.1 FEEETHREEENES KREE KT

AT RE R, ARSI T H R B
WM BRI EEZ R DAL A ML
1270, g s, B, JIVEXEH . RESE, £
FEMEFE B, REVEAMEME R, EXREE
A€ . WA A A AR, FENE
RBAR R, BERSAEX . Hd, & 5 AR
P A A 5 e 35 g 2 I B b A A, L SRE TR
Fetvexl i RS RG R A HE S (A HFW
&%, 2020). RDAfFFF/MHTRE], AR AEEHA
BN BRI K FA S A S L3857 7, SR T2 LR
SO M KA A0 S ) 2 R R R TR (B
BiES, 2021) .

Be A, 32 K Gy Sk ARG A, 1] VG AR E A
(Anemone prattii). il (Sanguisorba filiformis).
I 7L (Caltha palustris) 55 3L 17 F A8 20 0 H ILAE TR
TR A S b, X LS IR AR, 2 AR ARV
FEHL . VR TSR X (AR AR JLAE, 2023).

*x3 AFEEHNBMNEREYENL TLMEEAFIE
Table 3 Multivariate linear regression equation for biomass
per unit area of Nardostachys jatamansi in Hongyuan County

8 it Rt P
Independent variable Estimate  Std. error

(Intercept) 1389.38 441.78 3.145 <0.001
altitude -0.20 0.12 -1.691 0.094
MAT 291.93 86.42 3.378 <0.001
bio3 -22.78 9.97 -2.284 0.024
bio6 —306.33 67.71 -4.524  <0.001
bio7 -180.91 43.40 -4.168 <0.001
MAP 0.83 0.47 1.761 0.081
aspect -0.16 0.05 -3.293 <0.001
SM 365.24 263.41 1.387 0.169

AT R SORE SUR A UL S L. Please refer to Appendix 1 for
detailed Chinese explanations and measurement units of each variable.

N85
Hongyuan County

(-

- ¥ High: 14.28 t

0 25 km s K Low: 0t

E8 AREHMNEBEEBAEZREE
Fig. 8 Map of potential natural resources of Nardostachys
jatamansi in Hongyuan County
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AN [ A 5 T AR KRR AIE T T B IR R AE 1
Z 5 IR T B RA R K 4 RN ER S 3 )3T B S . FE
MR AEBE  E m AR L, AT RE SR BT AR R A
T ELHFE T 2 B R R YRR IR (A0 TE il R LR,
SEAR A R G B TR, MR R L N (7 B AR A
2015) o AR R A B b HAA AR KGR 2 K TR R A
55, RIALEK 732 RAFAE TR R T B Z L
B e LUK 22 BEUR (5K 77 M, 2014) 0 HHA BT
PEAE R P AR B IR TE W3 25 S, (R AR B AR B TR )
HRAEET LR IS =y, 0T B2 R A0 R 5 e 1
il 7K 38 N S (E A%, 2008). 245 R = 8 Jo
AL S Ema RN EE IS . Sk, B
DRI 2% AR SR T 2 A2 22 e (1 B, 2001 ] A e e 2
&, 2003; Liu et al, 2016; 4~ RIEEE, 2022). 7EAHT
FoH, PR SR N H AR & BRI B E R
F B AR AR B R R B (R K A3 R = AT e gk H RA B
i X A5 il 2R AW A RS B8 (45,
2021).

IR AL 4 S EDIE R RE TR 2 AH O BE A
] TS SRIE T L3 P H AR X — IR, S EZE TR
DR 1L b HA IR 3o & o s (J&15b) . 48T,
ANFEAES T RIZmE N RFEENZ T, Arfs s
BRI HA TR R TR, BIAPRE ARSI, R
GEM I BT TRMG, B A E PR B AR TR AR S K
R HAA 7 H T R (P LRI % 8, 2013).
32 FEHMNEIRESRER

T 9T 38 T 45 A MaxEnt il 43 A5 1L 8 DL Jz %
TREAG SR, W0k 5 A B H A T A R
N16,028.26 t, S [A] E 2 IILZ M RIRS S, b
T2 WIRRCNET, ERIRETED>, B RE ST
BULTP I E A X . AR 1 28T R K A A O
FX— R HIEE N B, LA IE S B i T 4G
AL SRS, 2019). #343,400-3,500 migiiA A
Je A BOE AR K YE ], X 8 L 3 9R 4 (i) v]
RETE 78 2 (44255, 2018), X HAHF 7 40 JR B ALER
IR AT L S R — 2. REHR EE 4 T4
W 22 AR A R L AR A PR B MG 55 1 7 K e SR B X (.
el 2023; 2E[AZE, 2024), 5 IS B R |
BRI SR 5 T =R CA B A AT Rp 21 P (1 SR AR A8 H AR 1
FAEVRRRSL IR . RECHEZRIFRE I AT
B 7, (BRI B ML (Chauhan & Nautiyal,

2005; Ghimire et al, 2008; Bose et al, 2016; T %%,
2021) ARNINGERN T F HAM LRI K, kb
B AR BRIR AR, R IB AR RIZ 52 S, [F
I PE T4 X AR AR, KRR XIGH, XFFRZ
T A B D) H 8 BB 2 B R A b DR

HAl, B B A BRI R SR AR BO A S A oG
BRI A TEE, HoREAT NEHR IEATIA (B
FHE SR EEY LK) BIRARZL N, 1E
CITESHEZL R, JEVH /RIS KF 35 H #a e F gl ™=
i tH R4 440.8 t (https://www.speciesplus.net/sp
ecies#/taxon_concepts/29093/legal), 1H #H 5% #F 7t 15
HJE VAR B AT EC ALY AT R R AT R AR U
{E(Ghimire et al, 2005). #EHTHATARE, 4057 EAFFK)
HHIAR 5 &EAE500 thf, A AR TRl E 5
TR 4%, FR EALT AT RFEETE N . SR1, 1X500
) SRAZIE B AT e B A v T A R BN R ]Ik
PRI XI5k, 3X T) e 5 BRSO R ) FE R A
[FIN, WEREEFETREREE, TRk
X\ 7RI 77 M A5 A 745 T i B S X 38 4y B U i
ANNBLAVE Bk, HHMAERKENE .
Re )72, B RAICRIE, Ml RE KRR T &
MBI T REL . thAh, FIBBILAAAE /N AE
YRR Ty S5 M LR R A2 2 R A | SR A AR ) PR,
P N E PR E TR BERIZ I, A FUHE AR 41 R
BLRRAZ R E I HE2% A, RISERCAIZ9320 to [RIR)
BNSFERH/REER R ERLR, SChiZE X
L P IXEER . TR R R T IRAS R AR L R
P 1| FF (Department of Forests and Soil Conservation
Forestry Complex, 2019).
33 BHWRAMERMINDFAEF N

A B AT RR SR H 5 B bR 5 ) 3 LR 1)
430G M 0 5% (Non-Detriment Finding, NDF) Jy 3L,
T He HF A AZ O AE T 57 AT S ) SRl AL AR R,
DASCHPATRFEE IR AERAUE BE . S4F, JBIH/REA
FHAHCITESIRAS T HAAMINDFR i, 58k 1 4=
JEEA HAAEEAGE . Je/RIE A HAH O 5K
, 1B CHb X #R AR 3 1F R ) (District  Forest
Management Plan, DFMP)f52i T, J& T2 X B3l
FR)H AR AT R B s o H A ) 4 [ AT R B R AT
5L, 45 IR 2 7R 201948 T H Bt V5 5 919,203 t,
20254:7424,188 t; FF4E L 15 B S50 R i f2 15%
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HIRTHF SRR, fRIL— R e /R ] CITESH AL 1)
S RSRAC AN T25.6 t (https://www.speciesplus.n
et/species#/taxon_concepts/29093/legal; Department
of Plant Resources, 2025). ANFHEJigme DorjilE 2K &
fd . Jigme Khesar[X [H X5 [X F1Bumdeling 4=
IR A it HE P S9N Fr DX N HEAT H A 43 A0 X SR 1
Y, A0 SRR T O G i T AR R A v e et
(R A4 [ ) e E, S EA R E
£)27,603, 7700k H fa /M, 3 — Bl s ik E 2 4
A3 4 [H G Bl A H AR EAE 29350 t, JFA N
[ b 52 2 B ARG 0371 kg T-HR 14 e Al ERa: ik
E:(Wangchuk et al, 2025), iR 751 E B FAE S 1)
FAMEHL S 5% T A ESEMSEEE . A
M, i SN RRE, EANR. &%
Ly S AT, IR XIS R E KR
SEP AT H A RR MR SR S PEAL, M AN ]
S i 5 0 it B 4 SR R HERA S e

S, AW FAE RGN A R A
GINEA XA 55 G55 B Al SRR 4 SI 00
5 AIAEAG RS G, G T AJREREHUE
Ir) DX I RUE B YR A B (R AT . 4R, AT
PR R H VA AR R T, AR FhlE
S NRT DL AR R 7 55 2 H K FH 52,
AT SR HRATE AE BE IR B AL R 45 S S PR E 2
(B RAFAE— B IR ZE . SR, TEVRAlH R A G
R Y SR S D7, H AT E N AN DTk
R 2K 5 G AS R 1 i) @, ASHH 7T B AR R — PR E I
A G AT IR 20 PR S A SEAGAE . W] HOAT
ISR S PP AL BE AT, DA BAH SCT7 SR A )
5 B Rk, TRATH S RS A
FINE D FERT NN EEEAR . RAAERLE T7 %
LR, FRERTHERRE R, JyRl i e R AR BT A
AR S S RS %

KT R AL H A E AT, TR aE. ¥
oA A AR, 2 H ANDFR 5 P 75 1 B A
COHHE, SR 5K T B R RIS AT, A
T AHE ) 3 77 BURF AE 0] 58 3T Hdfs kG 4iifl . B3k
EH, N H A S DREZ DT Y E bR 5 i
R B AR AR S AR 1 T b0 5 vh [ R
CITESIEZfe /e, LARFEPRigtERL. thob, A
BT TR i) B Sl BRI A, AR

& B B ¥ 4 JF 19 2026 4F JE ¥ /K 1T FF 4L 1
(International Kathmandu Sustainability Forum), i
55t DX 3 (R AL S5 A 0 T T A, HEB 7 i
G —, FLEESL—REL AT AR
FH A IR EVEAG R R, LSO S AT RS A
5 ERRH 58 # .

Bosl: BMERS IR SR IF . R IAIFTE
FIREREZIT AT RO B 5 45F; RRAL
BREREE, IR, RHBE, HAT. FEF. K
Y B I TAE B RTE TAE PG F 94T AR
AR R B EF R e SR, ARIRAE, #F
Rty —F FHER T REAR,
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