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Correlation between quality of Alisma orientale in Sichuan Province and rhizosphere
soil physicochemical property

YANG Jun-dong, CHEN Xing-fu, YANG Wen-yu, LIU Yue-qiu, ZHANG Bao-lin
Key Laboratory of Crop Physiology, Ecology, and Cultivation in Southwest, Ministry of Agriculture, College of Agronomy,
Sichuan Agricultural University, Wenjiang 611130, China

Abstract: Objective To provide a basis for improving the quality of Alisma orientale in Sichuan Province by studying its quality and
rhizosphere soil physicochemical property and analyzing their relevance correlation. Methods Determination of alisol B-23-acetate
by RP-HPLC and water, ethanol extracts, total ash, and acid insoluble ash in 4. orientale in Sichuan Province was carried out
according to Chinese Pharmacopoeia 2010. And to investigate the physicochemical property of rhizosphere soil in growing area of A.
orientale by the conventional methods. At last, to analyze the data by SPSS 17.0. Results All the contents of water, alisol
B-23-acetate, total ash, and acid insoluble ash in A. orientale in Sichuan Province could meet the standard of Chinese Pharmacopoeia
2010, except the ethanol extracts. The total ash was significantly negative correlation to ethanol extracts, while significantly positive
correlation to acid insoluble ash, the relative coefficients were —0.407 and 0.466, respectively. The contents of available K were short
in all soil of growing areas for planting A. orientale. There was extremely significantly positive correlation between soil organic matter
and alkali-hydrolysable N, total P, and available P, while significantly positive correlation between total K and available K, the relative
coefficients were 0.555, 0.806, and 0.433, respectively. Every single factor of all soil physicochemical property was affected by other
soil factors highly. The total K of soil had the highest influence on the content of each component in A. orientale in Sichuan Province
and the following was total N. Conclusion The quality of A. orientale in Sichuan Province in every place is good and steady, which
could provide the reference for making the quality standard for 4. orientale in Sichuan Province. The total K is influenced by the
available K, but has the significant influence on 4. orientale in Sichuan Province. However, all of the fields where planted 4. orientale
in Sichuan Province are short of available K. Therefore, to ensure the quality of 4. orientale in Sichuan Province, we should choose the
fields where there are enough total K and available K.
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Table 1 Determination of each quality constituent in A. orientale in Sichuan Province (x £ s)

FE Ky 1 % 23-ZWRETEREB / % FERTER Y | % BKY | % FRANEEIRSY | %
1 6.50+0.13 0.42+0.09 9.05+0.00 3.07+0.08 0.08+0.03
2 6.70%+0.13 0.22+0.10 8.30+0.05 3.23+0.05 0.28+0.02
3 7.4340.11 0.3940.06 7.3540.00 2.72+0.03 0.08+0.03
4 7.7340.53 0.324+0.13 8.4540.10 2.9440.05 0.16%0.06
5 7.4440.67 0.3140.10 8.20+0.15 2.7140.02 0.214+0.11
6 8.1840.70 0.454+0.21 6.2540.20 2.984+0.06 0.1240.06
7 7.9740.31 0.484+0.15 6.3010.15 2.9740.04 0.1010.04
8 8.361+0.38 0.52+0.15 7.00+0.25 2.97+0.02 0.08+0.01
9 6.88+0.25 0.43+0.08 7.45+0.40 2.4240.02 0.0440.03

10 6.94+0.19 0.48+0.21 5.40+0.15 3.2540.02 0.23+0.02

11 7.9840.15 0.73+0.14 10.05+0.50 2.8540.01 0.08+0.03

12 6.38+0.54 0.55+0.17 6.90%0.05 2.46+0.04 0.03+0.01

13 7.0040.37 0.4540.32 9.8140.06 2.9340.01 0.1040.02

14 7.34+0.23 0.35+0.22 7.504+0.35 2.58+0.03 0.1140.02

15 6.68+0.27 0.32+0.08 9.50+0.55 2.19+0.05 0.06+0.01

16 6.31%0.20 0.53+0.15 8.20+0.85 2.34+0.03 0.07+0.01

17 6.67%0.06 0.54+0.11 6.3540.10 2.26+0.02 0.01+0.01

18 6.6240.09 0.3240.30 5.8540.30 3.0440.14 0.07%0.02

19 7.1440.24 0.5610.20 6.5040.05 2.5840.02 0.0410.04

20 7.00£0.10 0.42+0.12 6.50+0.05 3.07+0.03 0.12£0.01

21 6.2610.11 0.44+0.13 5.60+0.05 3.24+0.12 0.04+0.08

22 7.3440.05 0.43%0.09 6.05%0.20 3.3140.01 0.22+0.06

23 6.9940.13 0.3140.10 5.40%0.05 3.4540.20 0.04%0.08

24 6.474+0.22 0.40+0.14 5.2540.30 2.844+0.05 0.1540.02

25 6.4010.28 0.5240.23 6.8540.10 3.11£0.01 0.00%0.07

26 6.77£0.26 0.38+0.10 5.95+0.20 3.47+0.03 0.43+0.03

27 5.72+0.26 0.51+0.11 6.05+0.10 2.81+0.05 0.09+0.02

28 7.2040.32 0.50%0.16 6.50%0.05 3.3340.02 0.18+0.01

SEEIME 7.01 0.44 7.09 2.90 0.12
R i 0.63 0.10 1.38 0.36 0.09
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F2 BUARFERFSREHEFRLER (X£5)
Table 2 Comparison on each quality constituent in 4. orientale of Sichuan Province from different areas of Pengshan (x +s)

[ IR 1% 23-ZIEEEEEB /% EOETEREY /% BT | % WAL KT 1 %
AWV 7.4640.22 0.40£0.03 7.5940.35 2.89+0.08 0.13£0.03
W& 7.13+£0.26 0.51£0.06 7.93+0.89 2.82+0.14 0.114+0.03
JoteAt 6.69+0.13 0.45+0.05 7.284+0.84 2.48+0.15 0.05+0.01
LT 6.68+0.17 0.44+0.02 6.01+0.18 3.1840.08 0.1440.04
¥IE 6.95 0.45 7.20 2.84 0.11
P 0.025 0.239 0.024 0.001 0.359
F£3 FERREETZEMREXES
Table 3 Partial correlation analysis on each quality constituent in A. orientale in Sichuan Province

FRARE Koy 23- 2 TERE B IR ) RISy BRANE A K 53

KAy 1.000

23-ZBEARTERE B 0.159 1.000

BRI B 0.230 -0.042 1.000

RSy 0.148 -0.044 -0.407" 1.000

RANEYE K 5y 0.097 -0.327 0.091 0.466" 1.000

KRTE P<0.05 KPR R

"means significant correlation at level of P < 0.05
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F4 JIIFERRETIFEUERS(X£s)
Table 4 Analysis on physicochemical property of rhizosphere soil of A. orientale in Sichuan Province (x £5)

N AP / £ Ex el AR / W / B/
X pH fH N -1 -1 -1 -1 -1 -1

Yo (gkg ) (gkg ) (gkg ) (mgkg ) (mgkg ) (mgkg )
4R 6.09£0.17 6.79£0.13 2.80£0.13 0.83£0.05 15.75+0.26 14731+ 532 12.18%+1.49 83.40% 7.15
DR 7272034 6.65£032 2762031 0.98+£0.09 15.89+£0.39 133.10+ 3.63 18.13+2.76 90.42410.58
TR 5.61£0.17 6702096 2.40%£0.41 0.66%£0.07 15.20£026 154.10+16.40 7.63+1.58 71.62+ 8.54
KRJERT 5372009 4.89+£027 2.57£0.08 0.60£0.03 12.67£0.16 133.80+10.69 10.12+1.24 5528+ 5.48
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Table 5 Partial correlation analysis on physicochemical property of rhizosphere soil of 4. orientale in Sichuan Province

TR pHAH HHUR o R A4 TR TR Hae
pH {H 1.000

HHUR —0.027 1.000

A —0.148 0.252 1.000

A H 0.171 0.374 0.057 1.000

el 0.438 0.308 -0.053 0.289 1.000

T 2 -0.298 0.555" 0.129 -0.168 —0.062 1.000

A 0.246 -0.329 0.138 0.806" -0.407 0.205 1.000

R -0.071 -0.180 0.053 0.198 0.433" 0.241 —0.036 1.000

TRIRAE P<0.05 KPR BEMR, THRIRE P<0.01 AT PR AR,

“means significant correlation at level of P <0.05,

3.3 IREREIFEEBAMERS)FERERXES
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Wi 245 PR A0 338 v 2% B (RO MROE, AT S i
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WYL HAHT eI R I 6.

M 6 PTLA Y, A7 HAR S A 4 R A R
IIMTEE RN R . b Z B (ZEKT 0.3)
FE R 5 7K R B 38 pH A TR AR

N

** means very significant correlation at level of P < 0.01, same as below
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IXLEHE Sy FR bR PRE s R R AR IR 52 HA AR )
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F o6 RETIEBAMRS)FEREBIFEXES
Table 6 Correlation analysis between physicochemical property of rhizosphere soil and quality constituents
of A. orientale in Sichuan Province
B4y FHIGHRAY pHE  AHHUR g R0 A BRARG TEAEE R
K4y HEZEPS 0.359 0202  —0.061 0.402°  0.423"  0.052 0.210 0.246
EREPS 0.019  —0.011  —0.323 0.231 0.278 0.135  —0.206  —0.137
23-ZIRAIS I B [LEiEBS 0257  —0.118 0.176 0.253 0.115 -0.166 0.285 0.054
AH G 0.070  —0.444 0.401 0.165 0.029 0.181  —0.001  —0.165
RO TER ) LEXEES 0466  0.489"  0470° 04907 06127 0290 0.330 0.384"
(EREPS 0212  —0.183 0.451 0.057 0.284 0.160  —0.013  —0.264
MK Gy [HE &IPS 0203  -0.318 0.000  —0.087  —0.470°  —0.134 0.059  —0.263
(EREPS -0.020  —0.043 0.385 0.127  —0.294  —0.284  —0.021  —0.057
BRANEPE K Sy fAIBANE —0.182  —0.102 0.029  —0.031  —0.227 0.356 0.062  —0.016
(EREPS 0.040  —0.401  —0.025 0.073 0.048 0.570°  0.011  —0.012
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