2025 49 A B RAKRFZFR(ERHFR) Sep.2025
%51 %% 54 Journal of Southwest Minzu University ( Natural Science Edition) Vol.51 No.5

doi; 10. 11920/xnmdzk. 2025. 05. 007

Ivi] — Bts R DX A Il i A A AR 2 808 23 & s E 58

S

FAERVIEN,EHE',D ®H',FT B, BEE N EY
(1.EHHEAKRFHFERERFR W RH 610041 ;2. FHRBREALATRERFENAERRETLEZR T,
WO AR 61022533, % d Kok K EHTRF IR, w)I AR 610225)

M EARRTARAAER T LR R AR BRI RS TH Y AN EHARREAREFEA
Bl — 3 8 R B AR B A AN BOAR TR 3R A AT AR MR R B A AN e B AR A S A R A, IR S R R R AR
B F B IR A AT RIS AT AR EREY A BRI E £ LEBK R &, 2EAR A AR IR
E2HHAY, W g pH W 2SR A AT @ AR A KIRF P RIRB B M-3R ER G I, £t R
WA &, HA K P rh @ AR et AR AL E AR R e R B E MR R E T IRE A A A SLE A
EHRRAYEHBN R @, BT R FERR B RS TN MEY mRERR A FERRCASE
0 2 HARA B AR WA E AR IES S A D RS ETEEMX, ™ BRI HFIEE F N R EH;pH, &
R BAAFLERURFRFHABFGERELEZY MGERRAFERRBAZ IR AEKRSERE T AL, 2%
R BEH T EFR LB EREGY 0, # TGN E KL T RGN AT T, AL A AL P
FARAER G IR B AT R GAT AL, B TF ] B R 4 £ d o AP AL

FEHRIA MK IR AR BT R ERACHE R 5 25 20 R HA

hESE S R284.1 LERFR RS : A XEHRES :2095-4271(2025)05-0523-10

Study on the growth and contents of medicinal components of Nardostachys

Jatamansi DC. at different altitudes in the same geographic region

SU Guozhong' ,FENG Jingqiu’ ", FENG Riluo' ,MA Ying' LI Juan®’ SHENG Huachun’’ ,LIU Yuan®"’
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Grassland Resources, Southwest Minzu University , Chengdu 610225, China)

Abstract: To investigate the effects of the climate factors and the physicochemical properties of rhizospheric soil on plant growth
and the contents of medicinal components in Nardostachys jatamansi.The N.jatamansi species distributed at different altitudes
and rhizospheric soils were used as materials to determine the leaf morphological and anatomical traits, the physicochemical
properties of rhizospheric soil,,as well as the contents of medicinal components in the Gexigou National Nature Reserve,Sichuan
Province.The annual mean temperature of the N.jatamansi growing environment gradually decreased with increasing altitude,

while the annual mean precipitation gradually increased. Except for soil pH, the soil total nitrogen, available nitrogen ,and organic
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matter contents of soil had an increase trend with the rising of altitude in the physicochemical properties of soil.In terms of leaf
traits , the leaf length,leaf width,leaf area,specific leaf area and stomata area had a decrease trend with the rising of altitude ; on
the contrary,leaf thickness, palisade tissue thickness, vein density ,and stomatal density increased.Moreover, an increasing trend
was found in the contents of nardosinone , chlorogenic acid , isochlorogenic acid B,and linarin with the rising of altitude , while the
contents of isochlorogenic acid A and isochlorogenic acid C were reduced.Otherwise , the leaf morphology traits were closely cor-
related with the contents of medicinal components,while the leaf anatomy traits did not show the same correlation.The soil pH,
the soil total nitrogen,available nitrogen, annual mean temperature and annual mean precipitation were significantly correlated
with the contents of medicinal components as well. The growth of N.jatamansi was significantly influenced by altitude , which had
various annual mean temperatures and annual mean precipitation, and further affected the contents of medicinal components.
Therefore, it is crucial to guarantee an optimal lighting for the large-scale cultivation of N.jatamansi.Planting in understory or

forest edge areas should be avoided due to insufficient light conditions. Instead, open areas with fertile soil and ample sunlight

% 51 %

exposure should be selected for planting.

Keywords : trait ; altitude ; climate factor;soil nutrient ;medicinal component ; Nardostachys jatamanst
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PRAPFN S H AR AL AR AR T2 IS 3 AR
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Table 1  Source information of samples
FE SRS ZRE/e /e 4K/ m AR R AR
Gl 100.900 14 29.971 78 3 800 TR ER 2 M 5 JRTHR S (BB 35s
G2 100.896 99 29.968 44 3 900 REPOHANT ;4% 2m REE
G3 100.896 27 29.965 10 4 000 RESHIAART  BJR E R RS
G4 100.895 23 29.961 88 4100 ARESRT ; Gx ety M3 el e
G5 100.893 85 29.958 66 4200 ARTAYL R R YR PR A
G6 100.892 71 29.952 44 4300 AR IR hdE B 4
G7 100.896 47 29.949 59 4 400 PUILBE R s AERI S PR RIS

1.2 UE5iKH

FE MD 4% K B#FriY SpectraMax190 (HY-6 K
FAIR G 4% SX4-7-12 B & £ 4k 5 g | B A
DGU-20A 5R %% 7] 1E '8 W iBE Axioscope 5 (IR 7+
WiE Ve KQ-250DE H 4%,

ok JE R X R 5y (it 5 MUST-21070910, 4f fF
99.40% ) . SELR)R R B (45 RP220619, 4l 99.05%)
S AEAE R IR 5L (HES RP200415 , 45 98.85% ) I [
IR PEAE AT IR A B 5 e R A (L5 111782-
201807, 4 >98% ) W4 H H [ £ b 24 i K 2 A 5 B
SEERIF IR C(HES 20080802, 41 >98% ) W [ 14 1|45
Yt va w7 A P B A BR A w5 H A BT R ek BRS (45
19112604 , 41 >98% ) W4 F A FEFE A Y B AR A R
o] A oK QR G
1.3 #mibiE
1.3.1 AMEHIEFI

ARG R IR S B 3% 7 4, B AE Y SR AR
Bksok et  mele H Bk T H Bk RO Bl
MEE et H B AR AE AR 4RI FE. N World Clim
i R s SRR, H R A AR AR R A
(8] 70 PR AR 1 FH 30 arc Seconds. F) FH R B (AR 4.
1.0) $EEUH R I 85 550805
1.3.2  EIE M

T4 pH A 20 M HEACE R | AL
BN AILITT 20 R R A 2% PILEGE  NaOH. B J -4H
BRHUAEIEEE L NaOH M5 RlvE Bl 1k L /6ot
FEH | CTRAER P RN F A R B 5 v A A T I
1.3.3  Harg s ien x

LU TET R . B — TR RORE B O Rl AR AR 6 R it
A E RS R e, R R T

65 CHEFE LT 2 1E F, Lo AR R Sk ot T AR
THE 2 L R B BT AR I e R e R A7
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-k 28 B SR P R B 5 [ R B TR AR 2 b AL B
KL R TGt 48 B I BRI AL ) R, SBCH F it
D R 7 S 10 i oy ol ol N0 o | N S =
AR HIH, BT R e R 3R M A Hm s T, ol
B3 7, T2 A e T ORI, e 1 31 7 A0 B
R BB, AL B RS AL RS [ E
PP Z L s H Image) A0 & HAA I - B R
SAKEMSALEE, 2 FiHESfLm AL L B4
Qb3 6 I E A

iR R B M SUREE A R R U
Pl R — /N B FAA [ 5 1% 5, R FH A I
ok R, 7 20 N Gy AR i A )
A DG WG g it R B M2 f R,
SR )5 F Tmage) & o3 54420450 &
1.4 HRGRH S NE
1.4.1 &E5H

WondaSil C18-WR5 wm 4 % 4+ (4. 6 mm x
150 mm) ;K%K :254 nm 1 327 nm; FshH . 20
(B)-0.1% BRI (A) , B EEBENL, 0~ 4 min, 15% ~
23%B,4~10 min,23%B,10~ 12 min,23% ~36%B 12
~18 min,36% ~48%B 18 ~20 min,48% ~60%B 20 ~
25 min,60% ~75%B,25 ~30 min, 75% ~95%B ; 11 1 .
30 °C ;i :0.8 mL - min~'; JFFEHE .10 pl.
1.4.2 X B3R BUH &

REERIBCH AR (1 3 50 ) 29 0.5 ¢, &
T 150 mL HIEHEIE T A& A 20 mL FHEE A
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FEH 30 min, ¥ AN E TR FEAT, BEIEWT] 0.22 pm
LIRS, B A5
1.4.3 TR SAE S &

R )F IR IR IR A SRERJFIR B kR C |
SEACH HASHTER , 73 K % PR JF BT 10 mL 255
PN, T R T A O R R %0 B o vk B 43 A
0.854 0.0.904 0.0.520 0.,0.576 0.0.365 0 mg.1.104 0
mg - mL™" AT R

KHEEAER
AR JRTR AR JRIR A SRR B RARRR C
SEACTT HAAHTERR A S (R LRV BE 43 51k 0.854 0,
0.904 0.0.520 0.0.576 0.0.365 0.1.104 0 mg-mL™")
MU iR 7 WA T35 25 4400 52 R BT A5 ) R
VR, TSR TRI AR, DAV B2 (X)) R A b I TRTAR (Y)
RGN AR AR AE I LR AR E R (£ 2).

1.4.4

F2 MAFEMZETE

Table 2 Regression equations and linear ranges

% mEpyc r AMAVE R (mg/mL)
£ Y=3.795%107 X-2.566% 10° 0.999 5 0.005 3~0.854 0
FERER B Y=3.467x107 X-4.698x 10* 0.999 7 0.003 3~0.104 0
SERJFR A Y=4.186x107X-5.943x10* 0.999 9 0.005 6~0.180 8
SERR C Y=4.378x107X+7.511x10° 0.999 8 0.000 9~0.028 7
EZiACH Y=2.648x107X-3.521x103 1.000 0 0.002 2~0.073 0
H- i Y=2.242x107X+2.331x10° 1.000 0 0.003 4~0.110 4

1.4.5 #EERXE

HUHRE i G2, 4% AH [F) (35 SR i 2L EFE 6 IR,
ICSRER R S or R B ek iR A etk C 5
A6, H A i B 0 T AR, L RSD B 430 R 0.28% |
0.40% .0.25% .2.81% .0.97% .1.09% , 75 WX 2545 55
R AT
1.4.6 & HiXE

H]— AR B (G5) 6 1y, ie i AL, 1154
SRR TR B RRIR A R ER C 5 AL
A CH AN B R &, 2 RSD {23510 3.07% .4.63% .
2.57% 3.98% 3.58% .1.39% , W] H E M R 4f.
1.47 #7MWXTE

B ] — 3 RE 5 (G7) , 209 0.6.12.24 .48,
72 htb e, DU WA T AR IO L SRR R | S Ak R
B SHLEEIR A SRR C. SEAET . H A HTER &
RSD 435/ 1.49% .2.33% . 1.31% .0.79% .3.41% .
1.34% , RUIMLIX S FE 72 h WERRUE.
1.4.8 AoAfwl X5

FEERE 6 Oy T lE HE S (G5) 29 0.25 g, 53]
TATRA X BE SR S mL. 57 PR | I W T L
TR ISR S5 RS R R ST 2R AR B SRR A5
SRR C SEAETT H BT ER A [ RSD 43 31k

3.40% 1.12% 2.91% 2.49% 2.07% 3.12%.
1.49 HPLCHA

W B, 40 e (1) AR & X 1R
( 1) 7¥ 254 nm #1327 nm | ) HPLC [&.
1.5 #iiEabE

FIFH SPSS 20.0( SPSS Inc, Chicago, IL, USA ) H1 5t
%5 229317 (one-way ANOVA ) 7E P=0.05 /KF 46
B AN [a] AR T R B S A A R i | S B 5
YT B Y 25 5, O R A5 8 bR AT AR DG 4 B
FIH Sigma Plot 10.0( Systat Software Inc.,CA,USA) Fll
FE% 544 ( Adobe Photoshop 14.0, Adobe Systems Inc. ,
CA,USA) #4718 5 B il

2 GR5SH

2.1 HRREMARBRSESHT

Bl VA ) TP R, AR o SR A Y U B A 7K
SRR (B 2 F15R 3) L [R)— 4Ry AN [Rl A R
e AR IRAE 7—8 H SR AR BE AR 1 BRAE 1 H R0 12
A s [Rl—4F [F]— F A, V4 086 v Yok B2 e AT I A T 4R 1)
T S A 25 T B A BRI T AR Y K
D)8 T 1 o S 3 AP R FE AR 22 2.5 °C AR %
KEAHZE 19.3 mm.
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Fig.1 Chromatogram of mixed standard solution (I)and test sample solution ( Il )

T ASRETR B4R IFTR B C.R 40 R A D4R IER CiE.SEAEH s FH AR

10
5 -
3
% 04 —A— 3800 m
= —e— 3900 m
—&— 4000 m
—v— 4100 m
—@— 4200 m
-5 1 —%— 4300 m
—%— 4400 m

LA 28 3R 47 5A 68 78 8A 9A 108 LA 12H
At
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Fig.2 Month mean temperature at different altitudes in different months
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Table 3  Climate data at different altitudes
B g %73 AR AEBRRK B ABKE &THBEKE E'i‘,ﬂ&ﬂ e ﬁ"i\?‘%ﬂ ik AR AL IR

/m /C /mm /mm /mm R/ C WE/C /C
Gl 3800 2.9 688.5 155.2 1.0 15.1 -14.4 29.5
G2 3900 2.0 694.6 156.2 1.2 14.1 -15.4 29.4
G3 4000 1.8 696.4 156.4 1.4 13.9 -15.5 29.4
G4 4100 1.5 698.6 156.6 1.6 13.6 -15.7 29.4
G5 4200 1.2 699.8 156.8 1.8 13.2 -16.1 29.4
G6 4300 0.5 705.8 157.5 2.0 12.4 -16.8 29.2
G7 4400 0.4 707.8 157.4 2.0 12.4 -16.8 29.2

22 AREBEERTEBUERS T

HAR b W b 14 pH Ry 4.87~5.63, IR M. H
AR bR+ S BRALE FAAF AR A R 22 5 (1R 3) .
RN 3.73~10.33 g-kg! , K 5.82 g-ke' . L 1S
Bk 0.62~1.41 g-kg', F3H 0.90 g-keg'. 12440
H14.15~26.54 g-kg" ¥ 19.78 g-kg' . T HEH K
AN 268.09~708.69 mg-kg ¥4 K 441.48 mg-kg™.
T HEFE N 1.78~19.68 mg-kg” ,FHIH 6.81 mg-kg™.
Ty 143.48~416.74 mg-kg” , -3k 233.23
mg-kg'. THEA HLT K 74.24 ~189.84 g-kg', FH K
109.84 g-kg™ . Bifi 5 V4R 1) T, - 1842 2R ANCAURN
A AL T a4 pH SRR AICAY .
2.3 ARBEKERMRESENEHSHT

ARG H A RIS SIS fE R KRS
(F4). 8K b B R A e, v e i

L LI T BRI AL i AR s N 3 i R bk
W AL U S

800
a
600 - 3800 m [
3900 m
i ] | B 4000 m 3 e 2
400 4100 m b ”
=3 4200 m
200 4 [C34300m
0 4400 m

LIRS H

A% A A HAGL EAE iz;&_w BT
3 AEBERTEEAMER
Fig.3  Soil physical and chemical properties at different altitudes
TE: 2R 2 2 AE U ALY g kg™ 3 MU HBBE
RO B B R mg - kg™ AN [R] B 3R R [R] — FR AR TE AN [ 1
PR B2 IR E R F K (P< 0.05). TR

x4 AREIBHKM F ST

Table 4 Leaf structural characteristics at different altitudes

MHK/m
3800 3900 4000 4100 4200 4300 4400
4 /cm 15.63+0.75% 17.64£0.74° 17.40+0.65° 16.55£0.63"  15.13£0.64"  15.51+0.38* 13.81+1.03"
58/ cm 1.90+0.12¢ 2.29+0.20° 2.01£0.06* 1.83£0.06° 2.16£0.12° 1.95+0.06° 1.80£0.09°
A em? 14.78+1.12" 22.02+2.25¢ 15.91+1.10 13.84+0.50" 15.18+1.00" 15.28+0.66" 12.39+0.63"
I B em® ¢! 167.43+14.68*  145.30£7.00*  172.65+10.85*  171.18+7.44*  123.43£7.57"  152.67+8.65"  124.32+7.46"
- F S/ pm 391.21£16.62°  400.77+18.44*  374.60+17.55" 415.29+12.98"  398.61+9.77"  414.42+14.18"  417.09+14.98"
k% B/ mm - mm™ 1.84+0.05" 2.10£0.09 1.91£0.09% 2.01£0.08 1.88+0.09" 1.97+0.03* 2.19+0.07*
SALERE /A mm? 57.37+4.43 75.46%7.16° 58.46+6.25 64.32+4.12° 59.32+5.89° 64.56+3.20°" 75.435.23"

AR pm? 1 007.94£45.37* 935.11£36.26™ 970.01x19.86*
MR SRS/ um 165.63+12.18"  139.37£9.96"  122.20+6.36"
AR/ pm 6.8+0.78" 2.64+0.44" 1.69+0.30"
T AR/ pm 5.70£0.42° 2.22+0.35" 2.00+0.24"

994.35+51.58" 1 022.01+30.43" 931.58+15.02"  844.58+20.98"

150.45+5.64  157.45+4.06°  152.39+6.37"  166.52+7.69°

1.75+0.25" 1.73+0.27" 2.00+0.20" 2.15+0.17"

1.86+0.23" 1.96+0.35" 1.77+0.46" 2.30+0.19"

T RS AR TR ROR [ — S8 PR AE A [RIEESR T 19 22 5 ik B R 25K (P< 0.05).
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24 AREBRERGEES D

AN TR A I AR S AR ZE 2GR0y & i 8K
KZES (K 4) HA 7 85 IR R 0.70% ~1.34% ,°F
BN 1.02% ; FEEEFE B 4 0.20% ~0.31% , F-34

0.01) .0 ik B 5 S fL % B B 3% IEAH E (P< 0.01)
HARfLmE R M AHC (P< 0.05) . RfLEES5AAL
TALE 2 A (P< 0.05).

A)
1.6
0.25% ; SFERRR A ] 0.25% ~0.49% , 7394 0.39% ; 12 { |- e T
SLEERE C 4 0.02% ~0.03% , T34 0.02% ; 5246 1T @ zj = aom i
7 0.42% ~0.61% , -3 0.49% ; H AR 0.01% g =
~0.02% , -4 0.01%. H HARR MAR 2550 ISR (1) & Tt &
4 0.10% ~0.17%, “F-3 4 0.13%; T2t iR B 4
0.01% ~0.02% ,“F-YJ°4 0.01% ; S 4 JFE 2 A 2N 0.03% 00
~0.05%, F-¥h 0.04% ; 5 4 7R C 4 0.003% ~ 030 135
0.006% ,F-1°4 0.004% ; 3¢ AEH 4 0.009% ~0.013% , 02 & o] — 00
0.20 N 4000 m
FE2 0.011% 5 H AL HTER A 0.16% ~0.26% , *F- 3 K P | . =
. 2 o> — 4300 m
0.21% A4 P 250 2020 BT HFA I AORLE, & o : =
|
HRAHT I & AET 0.1% , A S50 A Rt vk H- 424 &%
HAABR & B RS b E 25 iy e
25 HEMSH oo LI ¥
ﬁﬁﬁ”fﬁﬁﬁ?ﬁﬁ?%‘]%*@5%§ﬁ%ﬁ,ﬁ\7ﬁ~xﬂﬁ$ﬁ HREE SER RREMA REEMB RRRKC FRHE
el (B 5) WK S PR LR BRI R | Sk B R A BAR RARSE.
e N . e N NEik \g:-é q .
BB EGMIE(P< 0.05) W9 SIF IS H MY (e ARmEHERGHAS.
(P< 0.05). IR 5 RAt R B 25 6 H 6 (P< Fig.4 Active components of Nardostachys jatamansi
. \ t different altitudes.
0.05) . 1= S22 I5LBE 5 A R EE R 1 35 1 TG ( P< o Gerent amee
X2 E o [HERINE &£ E %K g 2 B om o
Yo 2 f ¥k LBERERE 2 & £ B ¥ ¥ ©®w R
¥ ¥ = ¥ £ £ - £ &  r £ T K XK x K |
Q00000 0000 o
e 0.53 @ ° . . 0.8
H 073 0.87 @ O o . O
LEUF T 0.63 —0.24 0.05 @ @) o0 ° [ J 08
T -0.52 -0.38 ~0.29 —0.40@ . . . . .
AR ~0.84 ~0.45 ~0.52 ~0.46| 0.60 @ e . o . ik
JFLE
LE;E —0.08 —0.15 0.00 0.29 —0.25 0.43 @@ 0.2
nglﬁ —0.12-0.21 -0.09 0.28 —0.30 0.3 0.99 @
I BKFEE ~0.18 ~0.101 0.09 -0.42) 0.60 0.10 -0.39 ~0.42 @@ ° ‘ o
AILEE -0.12 0.10 | 030 —0.48 0.58 | 0.11 ~0.29 -0.34 0.96 @ °
AL 038 0.26 0.09 0.41 —0.46 -0.13 0.27 0.28 —0.86 —0.31@ . r=02
HHAHIM —0.73 ~0.11 -0.34 —0.64 ~0.04 0.62 0.37 0.44 | 0.04 0.05 —o.zz@ C M) @ 04
SR -0.82-0.27 ~0.48-0.66 0.69 | 0.66 ~0.23-0.24 0.17 0.17 —0.33 035 @ . O
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Fig.5 Relationship between leaf traits and active components
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Fig.6  Relationship between altitude, soil physicochemical properties, climatic factors and active components.
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