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Abstract: Quality indexes of rhizome of Gentiana crassicaulis Duth. ex Burk. and contents of basic
nutrients and mineral elements in its cultivated soil from eighteen sampling points at Ludian Township in
Lijiang of Yunnan Province were detected. On this basis, correlation between rhizome quality indexes and
soil chemical indexes was analyzed, and the main soil chemical factors influencing quality of G.
crassicaulis thizome were selected by stepwise regression analysis method. The results show that
differences in contents of total ash, acid-insoluble ash, water, ethanol-soluble extractive, loganic acid
and gentiopicroside in G. crassicaulis thizome among different sampling points are bigger with average
values of 2.84% , 0.28% , 6.21% , 28.57% , 1.53% and 4.70% , respectively, all of them conform to
the related medicinal material standards. Soil pH value is pH4.67-pH 6.83 with an average of
pH 5.51. Differences in contents of organic matter, available N, available P and available K in soil are

obvious with average values of 7.38% , 128.09 wg - g, 86.85 pg + ¢ and 232.33 pg - ¢ ',
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respectively. Differences in contents of exchangeable Ca, exchangeable Mg, effective Zn, effective Mn,
effective Fe and effective Cu in soil are also bigger with average values of 1 391.16, 91.87, 2.81,
56.18, 51.07 and 0.92 wg + g™', respectively. The result of correlation analysis shows that content of
available P in soil appears extremely significantly and significantly positive correlations to contents of
crassicaulis thizome, respectively.
effective Fe in soil appears extremely significantly or significantly positive correlations to contents of total
ash, acid-insoluble ash, ethanol-soluble extractive and gentiopicroside in rhizome. Content of effective
Cu in soil appears extremely significantly positive correlation to content of total ash in rhizome. The result

ethanol-soluble extractive and gentiopicroside in G. Content of

of stepwise regression analysis shows that soil chemical factors influencing content of total ash in G.
crassicaulis rhizome are contents of effective Zn, effective Fe and effective Cu, that influencing contents
of acid-insoluble ash and gentiopicroside in rhizome is content of effective Fe, that influencing content of
ethanol-soluble extractive in rhizome is content of available P, while contents of water and loganic acid in
rhizome have no significant regression to soil chemical factors. The results of comprehensive analysis
indicate that soil of cultivated region of G. crassicaulis in Lijiang of Yunnan Province is weak acidic, its
basic nuitrients are abundant and mineral element contents are rich, it is suitable for G. crassicaulis to
grow. Effect of effective Fe content in soil on quality indexes of G. crassicaulis rhizome is the most and it

%23 4%

should be appropriately spraying micronutrient fertilizer containing Fe in actual production.

Key words: Gentiana crassicaulis Duth.
correlation analysis; stepwise regression analysis
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®1 ZEMIEASAREREERFARERTISIRILLE (XD, n=3)
Table 1 Comparison on quality indexes of Gentiana crassicaulis Duth. ex Burk. rhizome from different sampling points at Ludian Township in
Lijiang of Yunnan Province (X+SD, n=3)

/% Content

)

o ol BKH | WARERR Ky R B s
Total ash Acid-insoluble ash Water Ethanol-soluble extractive  Loganic acid Gentiopicroside

1 3.01+0.07 0.11+0.00 6.29+0.11 29.33+0.48 1.62+0.02 4.85+0.07

2 2.31+0.05 0.75+0.02 5.44+0.14 31.91+0.45 1.11+0.00 6.10=+0. 10

3 3.27+0.03 0.22+0.00 6.52+0.11 29.51+0.81 1.37+0.04 5.59+0.11

4 2.42+0.07 0.56+0.01 5.58+0.05 25.33+0.55 1.40+0.01 1.50+0. 04

5 2.48+0.07 0.06+0. 00 6.77+0.10 26.11+0.48 1.16+0.03 3.46+0.10

6 3.06+0.06 0.29+0.00 7.34+0.09 27.54+0.32 1.93+0.05 5.15+0.15

7 3.42+0.08 0.61+0.00 5.98+0.17 29.48+0.18 1.52+0.03 5.42+0.15

8 3.00+0.05 0.19+0.00 6.86+0.11 26.02+0.71 1.34+0.04 4.97+0.10

9 2.77+0.05 0.27+0.00 6.12+0. 14 28.66+0.55 1.76+0.05 5.48+0.08

10 2.86+0.04 0.20+0.00 5.87+0.00 28.13+0.61 1.16+0.03 4.29+0.12

11 2.42+0.07 0.16+0.00 6.32+0.10 27.94+0.43 1.67+0.05 4.94+0. 14

12 3.41+0.03 0.77+0.01 6.80+0.11 29.32+0.81 1.96+0.05 5.51+0.09

13 2.64+0.07 0.04+0.00 6.32+0.18 30.14+0.70 1.44+0.01 5.21+0.11

14 2.82+0.08 0.19+0.00 5.4420.16 29.24+0.54 2.02+0.03 4.61+0.12

15 2.80+0.08 0.07+0.00 6.23+0.18 30.25+0.27 1.29+0.01 4.47+0.10

16 3.12+0.06 0.49+0.00 6.14+0.13 29.17+0.57 1.74+0.03 5.70+0.05

17 2.54+0.04 0.08+0. 00 5.70+0.11 28.97+0.61 1.52+0.04 4.12+0.10

18 2.75+0.08 0.06+0.00 6.12+0.09 27.14+0.48 1.52+0.02 3.28+0.03

FHIMH Average 2.840.34 0.28+0.24 6.210.52 28.57+1.66 1.53+0.28 4.70+1.10

D 1-3. EfFf Ludian Villa; e; 4-8; AT Chufeng Villa e; 9-12. 2 IRAT Anle Villa e; 13-18; FIi2E 52K Lameirong Village.
g g g g g g

®2 ZEWMIEEALHEERTMEREANELES L pH MEXFIRE LR (X£SD, n=3)
Table 2 Comparison on pH and basic nutrient content in soil from different sampling points of cultivated region of Gentiana crassicaulis Duth. ex
Burk. at Ludian Township in Lijiang of Yunnan Province (X+SD, n=3)

BEH D pH {H AL /% BN TR/ pg - g R P SR/ g - g WK &8/ pg - g
No. of sampling point! pH value Content of organic matter  Content of available N Content of available P Content of available K

1 6.48+0.21 7.36+0.25 118.09+4.11 97.64£20.41 112.69+4.31

2 5.10+0.11 5.14+0.18 93.78+2.38 132.43+29. 11 109.65+2.39

3 6.10+0.23 5.56+0.21 91.47+3.29 110.77+16.69 138.89+4.56
4 5.99+0.21 10.36+0.33 128.86+4.34 37.09+9.17 290. 84+9.63

5 4.68+0.14 5.79+0.21 170.53+4. 14 55.13+10.78 270.46+10. 82
6 5.73+0.19 4.63+0.17 99.27+3.57 48.56+12.14 152.08+6.08

7 5.57+0.18 8.43+0.31 153.85+3.54 123.35+27.84 265.69+10.13
8 5.74+0.15 4.88+0.18 74.112.67 37.57+9.39 93.44+3.74

9 4.67+0.17 5.11+0.12 139.15+5.01 59.07+11.77 324.58+11.98
10 4.80+0.16 12.37+0.37 152.99+5.51 78.10£15.53 224.06+8.96
11 6.02+0.20 12.77+0.28 251.75+7.06 87.53+21.14 428.72+£17.15
12 5.41+0.18 5.96+0.22 144.28+5.19 119.13+23.79 117.46+4.70
13 5.02+0.17 11.21+0.41 242.55+6.73 178.88+24.72 324.19+10.97
14 5.27+0.13 4.88+0.18 90.28+3.25 20.92+5.23 154.01+6. 16
15 6.83+0.23 9.49+0.23 137.55+4.95 44.47x11.12 613.31+24.53
16 5.05+0.17 5.37+0.20 95.91+3.45 151.34+21.84 269.81+10.48
17 5.55+0.12 5.77+0.21 68.84+2.38 100.57+22. 14 164.31+6.57
18 5.10+0. 14 7.84+0.19 52.28+1.81 80.71+20.00 127.64+5.11

TFH{H Average 5.510.61 7.38+2.74 128.09+54.25 86.85+43.63 232.33+134.35

D1-3, &MF Ludian Village; 4-8; ¥FU&EH! Chufeng Village; 9-12; %2 4RFT Anle Village; 13-18; 7 3&5€ 4] Lameirong Village.



554 4]

KI5 MZEZEJUMRE M TR A2 X 7 RO AR Gk 23 A 79

25 URIAE DX IO [R5 0 JE AR 37 03 B i L 3R
2, B2 AIAL RS N AR S EERRK,
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Bz (HGRMT 0 pg - ¢ ) WFESE L 17% , W=
FA AN VL RHB A 25 2 JUAR G - A N & @ T
H R E L, AR A R - A N A A
ot

AL P S EAHZE K, RSD H2h 50. 24 %
FEIE R 86.85 pg - g7, H HA P HRBEFEE
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13 SHF IR P S R (178,88 pg - g7)
7R 2 B VLA 25 28 JUAR K b+ HEAY AL P & iy

Wb FHE R K-,

TR K R ERBAEw R, FHEN
232.33 pg - g, Hp MK SREFES (FH
#7200 pg - g7 ) BUAERL AT 50% , AL K R FEE
(FHE150 ~200 wg - ¢ ) BUFER & 17% , B K & i
AbF S K (A8 100 ~ 150 pe - g7 BORE AL
28% AN 8 S IR AL K & # K F 100 pg - g_]
(AU 5% ) o 87 2= 7 TR VTR 258 28 D0 AR 5% 1 392 1)
AL K P B R A T8 4 5 K
2.2.3 XHFRAEFLSEE sEWILEMSH
ZEZE UM X SRS [R)RE A -3 B G 2R | UL R
3, MZEZ IR XSO RIAE g B3 e T R & =
B2 SR, Hodh AR Cu 2 Rk, RSD
{FIK 120. 65% ;258 BT B T HAE s 2R IR
FE bt Ca F it 2CHbE Mg & A% M S
R Fe frit AR Zn S8 AR Cu &5,

P18 AFE s B3 2t Ca & B F 5 (500 ~
1000 g« g') HIRES 5 22% S8k Ca B EH
(R T 1000 wg - g") BFE R 17 78% ; 34tk Mg & &
FHE (100 ~200 pg - g™ ) B FE 5 44% 38 e P Mg

®3 ZEMISASHERAMERERRESLEYT RTRSRILR(XLSD, n=3)

Table 3 Comparison on mineral element contents in soil from different sampling points of cultivated region of Gentiana crassicaulis Duth. ex

Burk. at Ludian Township in Lijiang of Yunnan Province (X=SD, n=3)

B 2D Fi/pg - g7 Content

No. of sampling point') L Ca L Mg FEL Zn HAL Mn HAL Fe HEL Cu
Exchangeable Ca Exchangeable Mg Effective Zn Effective Mn Effective Fe Effective Cu
1 2 568.63+41.92 145.86+4.23 3.65+0.12 113.52+3.09 68.81+2.05 1.20+0.10
2 1247.18+34.12 63.54+1.77 6.94+0.21 65.85+2.39 80.07+3.21 0.360.11
3 1 754.46+39. 12 129.70+3. 02 2.80+0.11 44.81+1.63 93.76+2.75 3.91+0.09
4 1396.32+39.10 95.68+2.17 1.43+0.05 31.42+1.13 10.83+0.23 0.09+0.02
5 580.28+16.25 34.70+1.08 3.47+0.13 80.73+2.01 17.58+0.70 0.50=0.02
6 1 843.13+51.61 190.48+5.90 2.30+0.08 78.81+2.84 75.57+3.02 1.83+0.11
7 1 035.00+28.98 112.00+3. 47 5.31+0.18 83.28+3.00 84.37+3.37 3.46+0.12
8 1 629.94+45.64 118.30+3. 67 1.34+0.05 46.77+1.65 34.90+1.40 0.27+0.04
9 810.55+22.70 60.90x1.09 2.37+0.07 49.26+1.73 48.85x1.75 0.58=0.06
10 1 091.75+30.57 75.51+2.14 2.45+0.08 34.77+1.25 37.22+1.44 0.09+0.05
11 2211.23+44.91 134.52+3.57 6.62+0.13 73.84+2.66 13.18+0.53 0.28+0.02
12 662.87+18.56 33.70+1.00 1.40=+0.04 33.41+1.20 117.42+4.70 0.40+0. 13
13 729.07+20.41 36.97+1.05 2.75+0.06 30.62x1.11 60.37+2.41 0.67=0.05
14 1 015.59+28. 54 51.27+0.98 1.16+0.04 56.27+2.03 32.88+1.12 0.68+0.02
15 2 024.61+36.69 110.25+2.42 1.91+0.06 22.56+0.77 29.15+1.17 0.28=+0.04
16 1377.12+38.56 76.37+2.30 0.56=+0.02 68.64+2.48 56.66+2.17 1.31+0.06
17 1 748.56+40.96 130.53+4.07 1.69+0.06 65.09x1.34 20.40+0.78 0.50=0.03
18 1 314.55+36.81 53.38+1.64 2.53+0.08 31.61x1.14 37.24+1.39 0.18+0.05
FHI{H Average 1 391.16+559. 88 91.87+44.66 2.81+1.81 56.18+24.28 51.07+30.47 0.92+1.11

-3. 5 3| Ludian Village; 4-8 . E ufen, illage; 9- L TIRE nle Village; —18. $i %A} Lameiron, illage.
D1-3, @fif} Ludian Village; 4-8; ¥-UEFT Chufeng Village; 9-12; % 4RAT Anle Village; 13-18; Fi3E7EA L g Villag



80 N7/ ARSI A

%23 4%

FHPAE(50 ~ 100 pg - g7 ) BIRE AT L 39% 58 i 1
Mg Fr it Z (KT 50 pg - g7') WRERE 17% ;5K
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pe + g ) HARE S HHEA AL M SRR EE (R T
30 pg g ) AR Fe T EET(10~20 pg - g Y
FERUA 17% A0 Fe S BFE (FT 20 pg - ¢7')
MIRES 8% AT BB EE (B T 1.8
g - g ) IIRERS 17% A3 Cu SR (1.0 ~ 1.8
g - g ) HIRERLE 119 (EI 1SR 16 BRE ) AL
Cud BEBZ (RF 0.1 pg - g7') WHERLA 11%
(BRI 4 ZF0 10 SHEA) A4 Cu HEPEF(0.1~1.0
b - g ) HIRERLT 61% L IR LT HIZE B TUR X
AR AL S 3P R ST & Mn Fe \Zn Al Cu A& &=
SOLZF =N

2.3 MHEFHIR
PSR,

R VLS f) 2 25 28 JUFP AR DX 3+ b 2 4R
b 55 R 25 28 TUAR 25 5 0T 48 A 18 R DG 1k 43 A 45 2R DL 3R
4, FZEZR UM ZE P Y BEA PR Y A0 JR IE 5 i
5 - g H P & 4 O B R (P<0.01) Al 2
(P<0.05) IEAHIC, A OC R B30 4 0. 590 F10. 5125
FRZE B Ay O I i 5 R A AL Fe &Y
S TEARDC  AHOC RS2 0. 698 F10. 677 5 4R
ZEIRANEAE IR Ay MR YRR B ) & S R S
Fe Fr 45t i 35 5 A6, A5G R 80 3R 0. 552 1
0.540 ; RZEM B &S HIEA R Cu T EERE
HIE  MSE R BN 0. 640, AHrgt s . 34+
BT G R & I ZE 28 JUAR 25 0 4R
P BH S s 0 R A PORIAT AL Fe B 511
AR N

it

S A X iE AL F R AR

F4 ZEWISASHEERNRERRERS LMERETREZERNEXRYY

Table 4

cultivated region at Ludian Township in Lijiang of Yunnan Province'!

Correlation coefficient between quality indexes of Gentiana crassicaulis Duth. ex Burk. rhizome and soil chemical indexes of its

MK ZREL  Correlation coefficient

TR bR

[ YA =R N I\ AL Ao R YIS E B e AL A T =1
il chomioal ind BIKGER BRAEHRKS SR KOS E Content. of DEHRe® H S =
Soil chemical index Content of Content of Content of thanol-solubl Content of Content of

total ash acid-insoluble ash water ethanoi=soluble loganic acid gentiopicroside
extractives

pH 0.163 -0.108 0.133 0.064 0.027 -0.084
A MLIE & 12 Organic matter content -0.280 -0.201 -0.208 -0.081 -0.302 -0.335
WA N i Available N content -0.208 -0.096 0.124 0.057 -0.067 0.064
L P & & Available P content 0.176 0.272 -0.061 0.590 3 -0.078 0.512 =
L K % i Available K content -0.260 -0.238 -0.068 0.072 -0.157 -0.134
4tk Ca 75 & Exchangeable Ca content -0.019 -0.289 0.097 0.023 0.019 0.001
APl Mg % & Exchangeable Mg content 0.181 -0.149 0.298 -0.101 0.110 0.073
A Zn & Effective Zn content -0.306 0.170 -0. 141 0.320 -0.324 0.278
H 3L Mn 51 Effective Mn content 0.069 0.011 0.121 0.059 0.174 0.251
3 Fe & & Effective Fe content 0. 698 3 0.552 * 0.297 0.540 = 0.263 0.677 #x*
H A Cu 1t Effective Cu content 0. 640 0.156 0.209 0.248 0.111 0.406

D %, P<0.05; #x; P<0.01.

2.4 HINEERARESRNEIELEUZETS
K 0% 1%

H - 498 PR 7 X AEL 4 245 1A i T A 118 5 T 45 AN
FHIFL, Nz 8 SR 5 v 45 i Az 25 X B A B A R B
s DRLTT 7 B8 R ST 20 BT AN il 5 42 7% U b 5 e
FI AR f 5 R AR 22 B A SE PR O 2R N R FH 22 o 2tk
A A AT SR R 25k 5 ) S e
T DIKHZEZRIUAME X8 00 pH fH (X,) A ML

T (X,) . BN S (X,) GEEL P AR (X,) JHRL
K & (X)), &tk Ca i (X,) et Mg & 7
(X;) AR Zn EFi(Xy) AR Mn Fit(X,) AR Fe
T (X)) AR Cu 8 (X)) WHZRE HERER
MREER SR S (Y, ) AR K 3 & (Y,) K
EE(Y,) EAER Y S RE(Y,) SRTRYE
(Yg) BRI i (Y, ) MRS & W 2 A8 i A
[l =1 A 00 o el KL 25 28 L AR 25 5 38 s 52 i 58 /N
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KA, S HZERITRZEM

R A DT AR A 81

() e 7 e 2R 2 R AR 25 TR A 5 2 28
Tl 2 R [ BRI RE(RY) LY, =
2.657- 0.080X,+ 0.006X ,+ 0.127X,,(R*=0.753) ;
Y,= 0.060 + 0.004X,,(R*= 0.304); Y, = 26.613 +
0.022X,(R*= 0.348);Y, = 3.456 + 0.024X,,(R* =
0.459) , i 3248 bn 5 2L R IR ZE K o0 &
(Y, SRR & & (Ys) HLW B EIHOCER
P L3 1A AR AT D0, X R 25 22 AR 25 MUK 4 7
SR B K A 2= g IR A AL Zn B
(X)) AR Fe & (X)) MIARL Cu FHE(X,,)
X Ry ) h-0.080.0. 006 F10. 127, Pt 5E RE N
0.753; HIEARL Fe 8 (X,) /0 S HIZE R TR X
FIBRANTE T A& (Y, ) AR5 & i (V) 2 I1E
AHE RS R ESr 90 0.004 F10. 024 ; + 3R P &
H(X,) SHERIURENERER Y EE(Y,) 2
TEASE X RECH 0,022, Je5E RECH 0. 348,

3 itk FagEip

3.1 ZEWIFHEERARENAERREURMIE
(X i3 1 15835 RV 144

ZEIUA M B AR Ul SR RN
8.0% , RN oy & AT 3. 0% , Ko & A
L 9. 0% B MR Y & AR T 24, 0% , 5
BHRARI S EAET 2.5% . AREFEES R
BIR ORI T 2 VL&) 2 A R SR 25 2 T0AR
2R EUR Ay RN Gy FK 43 H I T X
— bR, T AR TR e T M EE R IR R
IR G i X — bR, UL 2 A 2R AR AR R
TR R .

AR AR ISR R 1 = A SR 4 b
e, AR 18 AR A Y 1A AL & s B K
F(ETF3.01% ) ;350 K s E , 840 F 4
DL K R e sl P& sk B F & s E K
- HOE YA I 2 A — R AL P (1
T 40 mg - kg ) RUERY 2 £ TIEHA N R4 T
H Al T K U AR S R N AT
e Bl = /K5 1 2 B a5 M ; - 3 T AZHut: Ca
T S Mg Fi AR Zn fE A AL Mn A
R Fe S35 AUAR Cu S8 THEKE, X
FIRES 24 M 2 A 7 AR R 25 2 0 3 R v R R I i
HEA S, BRI, =/ W VL& f) £ M 25 2 FURP G X

W) HIERE AR 0 TR SRR,
T FLIX 26 31 A3 /K AR B ) ik () 2 3 ol V4 - |
KT , 2= B N Y T45-f) S FH 25 28 LRI DX 38 1) 1 3 X6 L
AR A 5
3.2 TEEFNHEZEARERRNZMW

FHOCE FE AL B A 4 SR W . e ML 22 % L
HRZE 0 BT Y SR A TR AP R O Ak P i, SR
Z2TUMRZE R I PRI L0 0l R B 40 i) S
b 2R 2 TR ARG, Ferh R IR R 2R R IT A M
ARSI PR IR I Tk 1 2R AL B b e R
BT Z— TR ZEZE TUL M R OB AR 35 4 S 1S
A IR 80% A AT g R A R
UL it B HE S ) E — YU N 1 S AL P
T AR T ZERE IR ZE R IR AR
B AL & SR 2R AR 2R h R R
P B OC, BOR ARG AR IR 2 W 2K B
SCHR 18 14 IB Y45 SRARST . PRI FEAH 2R 22 J0 I Ak 3
T R PO R it PR, A E R A HLAE Y
FH o T SRR it AT Ao 1) DA B R M ek 1 AR i L 2
T — 2 R AT

ARG, R LA L Fe S G HZESR
TURZE I B 53 (BRSSP IR 43 B v R i e
R i 48 5 I S E B ARG, T R
Fe HA SMERAR , AR R P9 1088 bt g 22
PR, ST Bl A P 22 SR B TS it 75 Fe TOIES B 7
AL , DA R 2E ZE AR N A U8 R R

Sl B U PN RIS T iR w4
SR A BIAH DG JUHIE T AL P AR K
Fe e X HLZE R JURY 250 ot B 035 52 e, 150 B R A
P FIA R Fe 8000 35 10 - B2 A 77 5 ol TR 22
ZILLR ISR, T2 R Hr kAR 1 R H Y
AR N U A A3k 245 HO BT 43 it R 0T 1 119 L 25
ZEILEG M b TR bR , AN RE 5¢ 4 FH - 8 32 S DR i X
N R ZE 2R TUE M I T A8 AR K, 3 A, PR S PRk
B AR PR 75 43 5 TS T R I B R AR AE R B
EEECEIR (N

TESLBRAE T, R T AREBGE S R ZE R UM,
o RS PR PR HEAL P& i o i L bk A TR JF
B AEAEAR I IS et Fe RORUIE
SE
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