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Hz,pH 5, 50 CA&A/F T, 8 A #2540 min, %
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G T8 S A B BT U (mg) 3ROR 5 A Y0
B 14 I 5 R FH R 1 A f € 30, 5 R DL 5
AT & A BB (mg) Fm
1.3.4 HHEFER PG EHEEA RS RN
7 2R FH TOC 4303k 5 3498 4 S0 it i I R FH 42
B sl e A5 3w o I e R 4
AT H e
1.4 SRHE\HIIKE

MR G BEAS SRAE S5 A M R AR AR, A P %
BlFRuh ) U T 1987—2017 4F 30 4E IR 4 %
B, RS AE SR T B R R AT Y i
iR K ZEAAE AR R R XU RN A PH R
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Table 1 Meteorological data from different sampling sites
L . . ) FHE O FHE FAHARS FAHARK KMERHE KEA KR/
RAH YL ZE/° R /m
M /mm JEIC &/C 2/C kJ:m?-d?' JE/kPa m-s’
1 38.61 105.94 1426 225 8.98 18.80 -6.90 197 703 6.40 33.00
2 38.61 105.93 1510 230 8.55 18.47 -7.03 197 250 6.27 33.50
3 37.28 106.27 2070 317 7.34 16.80 -6.63 189 903 7.70 32.50
4 37.28 106.28 2434 334 6.13 15.67 -7.30 188 755 7.32 34.40
5 37.27 106.28 2313 332 6.74 16.23 -6.93 188 600 7.50 33.40
6 36.11 105.75 2119 407 5.69 14.10 -6.43 180 550 8.76 28.60
7 35.33 106.41 2053 561 7.09 15.13 -5.07 174 590 9.99 27.20
8 35.33 106.41 2061 561 7.09 15.13 -5.07 174 590 9.99 27.20

TE G5 1~8 FRon A AR A M, #2 WUF ARUCA - L B LR b 10 RS9 3 b B L VRl 1 IR 20 <7 B2 X B Il s Al 6 30 (LD SF AR X Bl
AN LIS X I ELAE T P kA g R IR LT IR S B AT R IR LR S i BtRY, R,
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Canoco 5.0 M #Y TT4 73 HT (Redundancy  anal-
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0.05,
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A 149 75 R IR B8 IR & B ERT 4 5 5
Bi=Erh Z RS R B E R T HEMIX, A3 2681
mg/g, U kAR A Sp X B sk 51
A%, 008 14.77 mg/g; W & 5 AE A R R4 M 1

G E R BAREE Y 1.24~1.86 mg/g;
LLSp BRI I RL S R AL I A 5 5 =25 b AR )
B B e i, IR E 15.74 mg/g, & H B SR A b A
HAm 1.22~1.36 17,

x2 TEREMAHESHEFTENREE

Table 2 Active substances contents in L. pumilum bulbs from different collection sites

RAEH B /mg- g % #/mg- g™ 2 F/mg- g™ 4 4 #i/mg- o
1 1.93 £ 0.09* 19.45 + 1.69* 1.24 + 0.08° 12.89 + 0.49"
2 2.34 £ 0.24" 16.52 + 0.66° 1.25 £ 0.11™ 11.53 + 0.47°
3 2.06 + 0.07 14.77 + 0.60 1.38 + 0.06" 11.66 + 0.47°
4 1.87 £ 0.07¢ 20.20 + 0.86“ 1.28 + 0.05" 11.59 + 0.65°
5 2.14 £ 0.08° 20.41 £ 0.81° 1.35 = 0.14> 15.74 £ 0.81°
6 1.77 £ 0.11° 22 44 +1.03" 1.71 £ 0.20° 12.65 + 0.52"
7 2.64 + 0.09° 26.81 + 1.06° 1.86 + 0.15° 12.82 £ 0.71°
8 2.12 + 0.07° 19.04 + 0.82° 1.41 £ 0.10" 11.71 + 0.45°

TE RG] /NG B a~f 32708 Hb DX TR PR 40 0 5 4 22 53 1835 (P<0.05)

A SR M I W B R A S RN T
15% (W3 3) 167 5 A IR0 A B A0 - 17 & 9 2590
YW b 2208 B AR IR 2, Y R

G, H P 2 2 D B R AR IR g 248 (19.95+
0.94)mg/g, = W18 (12.57+0.57 )mg/g, LA (2.11+
0.10)mg/g, % H (1.44+0.11 )mg/g.,

®3 TEAHBASEFEMRSENT

Table 3 Characteristics of active substances in bulb of Ningxia L. pumilum

%it ¥ B8 /mg- g % #/mg- g™ 2 /mg- g™ & 4 W/mg- g™
FARFHME 2.11 19.95 1.44 12.57
JUAT - 35 18 2.09 19.67 1.42 12.51

R E 0.10 0.94 0.11 0.57
L5 & %)% 4.74 4.71 7.66 4.53

HAE 8 8 8 8

22 AER&EMTEE CNP SEHE

W 4 fw, ARCREH 45 h S LR &
ARG BBl A 23.72~53.36 mg/g, Hoh v P B R
2 FEAT AN 5 A 1525 00 B A HLER & R, ik
F| 53.36 mg/g, Hyk MU BPG BER A0t A i
2K, P A FEA T E A 2 B LR S
fiX; HHELE S EDAIEEN 0.44~2.34 mg/g, H
T E R kA E LA S RRA, K8 234
mglg, EHTREM S EM 1.13~5.32 f5; -
e Ak A R ARV 0.17~0.33 mg/g, TE45 R4
b A rp B B
23 HAMBEAHSEEHYREESESHER
FHIXFR

AN FPREL T A 2L E Y S 5

7 RDA HEFF 25 2R o | AR 2 TR 1 336 1 00 Joi )
SRR L 6l.6% (MBEHMBEESRN
10.5%) ., PHT Sk Z 1) 04 B2 A SR T Mg 17 28 £ 1D
fifp 6 A ] )R O, Sk B ARSI X E
B8 25 P A o e ) g R ORI 1 B
LRCE oF S Wi o[ R SRR TE NRIIPSPS
AL MSAE KSR EREAMEER ;2
BRY RS ESRE R R EHEIEMERR,; DS
ek SN EPCR AR RS T iR PSS YA S 7L
TR SESEN R AR AR A B AR
KE ZWRY S B S DHE A LS B
Wi AR R F B R, 2 RS RS L
BeRTEEMEFIEMCKER, 5 - EADE
W RFIEMKKR, YRS LR ELE
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F4 AFEREM T HEHR AT
Table 4 Soil C, N, P contents in different collection sites

AAf BAMAE/mg- g £ f/mg- g 4B fmg - o' HAAII HA AT HAAT
(CG:N) (C:P) (N:P)
1 32.03 + 1.24¢ 0.71 + 0.04° 0.31 = 0.02" 45.25 £ 3.98° 104.47 + 5.05° 2.33 + 0.25%
2 31.10 = 0.56¢ 0.71 = 0.04° 0.25 £ 0.01° 44.05 + 3.18° 124.31 + 6.00¢ 2.84 + 0.30"
3 41.09 £ 1.18° 0.60 = 0.03" 0.30 = 0.02" 68.29 + 5.57" 137.96 + 6.90° 2.04 + 0.25
4 41.65 £ 0.19° 0.95 + 0.05 0.29 + 0.02° 44.08 + 2.58 146.30 + 8.34¢ 3.34 £ 037"
5 31.56 + 1.09" 1.29 + 0.07° 0.17 + 0.02 24.59 + 1.98! 182.34 + 14.02" 7.51 £ 0.15"
6 2372 + 0.11° 2.34 £ 0.12° 0.33 £ 0.02° 10.14 + 0.58° 72.29 + 3,74 7.17 £ 0.75*
7 53.36 + 0.91° 2.08 £ 0.11° 0.27 £ 0.01¢ 25.66 + 1.26¢ 200.28 = 10.59* 7.84 = 0.77°
8 4847 £ 0.37" 0.44 £ 0.03# 0.27 = 0.02 109.69 + 7.00 177.18 = 9.64" 1.63 + 0.18¢

T RGN 58 a~g 20005 i DX T) b a0 B 5 1 22 57 .25 (P<0.05)

0.6
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Fig.1 RDA of active substance content in L. pumilum

bulbs and environment variables in different populations
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Correlation between the Contents of Active Substances in Bulbs of Lilium pumilum
and Ecological Factors in Ningxia
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Abstract To investigate the active substance content of the L. pwmilum DC bulbs and its relationship with ecological

factors, L. pumilum from 8 sampling sites were used as experimental materials. The contents of total phenol, polysaccha-
ride, saponin and alkaloid in L. pumilum bulbs and the contents of total organic carbon (C), total nitrogen (N) and to-
tal phosphorus (P) in soil were determined by using the methods of Foling—Shoka eolorimetry, Sulfuric acid —phenol
method, Vanillin colorimetry, Bromocresol green colorimetry, TOC analyzer, automatic kjeldahl nitrogen determination ap-
paratus, vanadium molybdate yellow colorimetry and ultraviolet spectrophotometry. And using Redundancy Analysis (RDA)
method to analyze the active substance contents and 16 ecological factors, including annual average temperature, annual
average minimum temperature, annual average maximum temperature, water vapor pressure, average annual rainfall, wind
speed, total solar radiation, total organic carbon, total nitrogen, total phosphorus, soil carbon to nitrogen ratio, soil car-
bon to phosphorus ratio, soil nitrogen to phosphorus ratio. The results showed that: the average contents of total phenol,
polysaccharide, saponin and alkaloid in the bulbs of L. pumilum were 2.11, 19.95, 1.44, 12.57 mg/g, respectively. And
the RDA analysis showed that the total explanation amount of the four active substances by environmental variables was
61.6%. The content of saponin in the bulbs of L. pumilum varies with WVP and MAP, and decrease with the increase
of latitude and total solar radiation, which indicates that sufficient water in a certain range was conducive to the accu-
mulation of saponins. The total phenolic content varies with the increase of longitude, indicating that the higher longitude
is helpful to the enrichment of polyphenols in L. pumilum bulbs, and alkaloid does not change significantly with climate
factors. The increase of total nitrogen content in soil can significantly improve the content of saponin and polysaccharide
in L. pumilum bulbs, indicating that the soil with high nitrogen content is conducive to the accumulation of active sub-
stances in L. pumilum bulbs in Ningxia. The content of polyphenols increased with the increase of soil C:P, and the
content of alkaloid decreased with the increase of soil total phosphorus, indicating that high carbon and low phosphorus
soil was conducive to the synthesis and accumulation of active substances in L. pumilum. The results of this study can
provide a theoretical basis for the rational utilization and high—quality cultivation of Ningxia L. pumilum.
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