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Diagnosis and comprehensive evaluation of soil fertility of
traditional Chinese herbal medicine planting areas in Shangluo

ZHANG Xiang-dong' ,ZHAI Bing-nian* ,ZHANG Xiao-hu'
(1 Department of Chemistry and Chemical Engineering  Shangluo University , Shangluo,Shaanxi 726000 ,China;
2 College o f Resources and Environment s Northwest A& F University sYangling s Shaanzi 712100, China)

Abstract: [Objective] The purpose of this study was to analyze and evaluate soil fertility of the tradi-
tional Chinese herbal medicine planting areas in Shangluo and provide scientific basis for the base construc-
tion and industrial development. [Method]) 32 soil samples were collected in 0 — 20 cm depth soil layer
from important Chinese herbal medicine planting bases in Shangluo. There were 9 Chao soils, 11 Yellow
brown soils,7 Cinnamon soils, 3 Purple soils, 2 New accumulative soils. Indexes of soil fertility including
soil pH, cation exchange capacity, texture, organic matter, total nitrogen, alkali hydrolysable N, available
phosphorus,available potassium were determined. Soil fertility was diagnosed and comprehensivly evalua-
ted through modified Nemerow comprehensive index method,according to different soil types. [Result] @
pH value.soil texture and cation exchange capacity of soils in Shangluo planting areas were good and there-
fore were suitable for the growth of Chinese herbal medicines. @ In Shangluo planting areas,the content of
soil available phosphorus and potassium was rich,62.5% of the total number of samples belonged to grade

I .mainly Yellow brown soil, Chao soil and Cinnamon soils; but soil organic matter and nitrogen were defi-
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cient to some extent,46. 9% of total soil samples was of grade [[| in organic matter content,the largest pro-

portion being Cinnamon soil;46. 9% of total soil samples was of grade [[[ in total nitrogen,mainly Chao soil

and Cinnamon soil. There was no grade | in the content of soil alkaline soluble nitrogen,59. 4% of total

samples was of grade [l[ ,mainly Purple soil and Cinnamon soil. @ The soil fertility of the traditional Chi-

nese herbal medicine planting areas in Shangluo was average and could not meet the standard of being fer-

tile or very rich. [Conclusion) There is no obvious difference in soil fertility of soils in the traditional Chi-

nese herbal medicine planting areas in Shangluo,but the fertility is not good and effective measures should

be taken to improve it.

Key words: Shangluo; Chinese herbal medicines;planting area;soil fertility ; comprehensive evaluation
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Table 1 Indexes of soil fertility grade for reference
O/ 2/ W/ R WA/ W T
25 5] Il R/ (mg * kg—1) WU/ BLApS IR T
grade (g« ke™D (g- ke H Alkali (mg * kg™) (mg « kg™  (cmol + kg™) Soil Texture
: 0. M. Total N — Available P Available K CEC h
available N
T
I >15 >1.0 =90 =10 >120 =20 Ighrhi;%&i;§n1bﬁm
10~15 0.8~1.0 60~90 5~10 80~120 15~20 %mﬂ!iﬁ‘giiymﬂ
Il <10 <0.8 <60 <5 <80 <15 4 %5+ Sand,Clay
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Table 2 Soil physical and chemical properties of Chinese herbal medicines bases in Shangluo
B2 ot METRm AR, AR/ R e
Sample Soil pHH{E (cmol « kg™!) (gekg 1) (g+kg D) <mi.1k1:§fi ) (mg+kg ') (mg-kg 1)
number texture P CEC 0. M Total N availak:le N Available P Available K
1 H % Heavy soil 6.40 15.29 14. 37 0.74 52 25.13 127.31
2 b3 Sandy soil 7.32 9.72 14. 98 0. 84 59 22.40 160. 11
3 3% Light loam 7.22 17.93 19.63 0. 85 60 11.82 179. 40
4 b3 Sandy soil 7.21 9.72 8. 89 0.75 53 16. 54 67.52
5 H11 Medium loam 7.36 11.02 13.13 0. 81 57 21. 30 98. 38
6 H % Heavy soil 7.41 10. 70 21. 66 0. 88 64 24. 81 152. 39
7 %3 Light loam 7.10 16. 23 8.76 0.99 71 3. 37 57. 87
8 F13% Medium loam 6. 90 23.05 8.55 0.76 54 4. 82 67.52
9 H11 Medium loam 7.45 16. 35 19. 36 1. 00 75 34.93 185.19
10 % 4% Light loam 7.33 15. 35 21.07 1.13 82 25. 84 217.98
11 H11E Medium loam 7.30 23.54 13. 84 1. 06 78 30. 88 165. 90
12 H11E Medium loam 7.60 23.05 24. 60 1. 20 88 9.58 123. 46
13 H1 2 Medium loam 7.56 22.05 20. 75 1.15 83 13.10 82.95
14 Fi i Heavy soil 7.20 24.51 9.37 0.78 55 13.49 121.53
15 H1E Medium loam 7.30 10. 78 7.85 0.70 49 7.86 92.59
16 H Heavy soil 7.31 21.50 13.91 0.77 54 5.76 158.18
17 2 3% Light loam 7.34 14. 20 8. 60 0.70 48 12.54 108. 02
18 H11E Medium loam 7.46 17. 80 8. 80 0.71 50 3.94 179. 40
19 H11E Medium loam 7.35 18.10 12.03 0.73 52 2.96 208. 33
20 Fi I Heavy soil 7.10 21.04 12. 86 0.71 50 15. 45 115. 74
21 H % Heavy soil 7.12 24.51 8.12 0. 81 58 16.79 138. 89
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4k 2 Continued table 2
[ by L OMETRmE, ANR AR/ WORR Lo e/
Sample Soil PRI emol kg H) (g-kg D (eoke ) B g (mg kg D)
number texture p CEC 0. M Total N available N Available P Available K
22 H11% Medium loam 7.20 18. 20 5.58 0. 69 48 5.51 67.52
23 Hi I Heavy soil 7.10 16. 32 6. 96 0.70 50 8.24 198. 69
24 H11 Medium loam 7.16 19.02 8.72 0. 82 58 9. 84 192. 90
25 H Heavy soil 7.31 16.12 8.43 0.70 48 4.69 241.13
26 H 1% Heavy soil 7.12 24.51 8.79 0.70 49 12.19 162. 04
27 H11% Medium loam 7.21 15.32 11. 20 1. 00 75 10. 60 135.03
28 H I Heavy soil 7.32 24.51 19. 46 0.96 69 22.07 158. 18
29 H i Heavy soil 7.34 24.51 12.00 0.91 65 12.25 69. 44
30 #HE Heavy soil 7.10 17.56 3.33 0.68 47 10.18 148.53
31 Hi I Heavy soil 7.65 21.56 16.77 1. 00 72 8.38 104. 17
32 H I Heavy soil 6.95 23. 36 8.55 0. 87 62 12. 20 88.73
;ii/i?efc 7.24 18. 36 12.53 0. 85 60. 47 14.98 136.72
2.1.2 XMEMBFRBE ME2.30HM A BN, 5B R 9. 4%, IFES 7B 45 1

e+ EPH B ¥ Ac et 9. 72~24. 51 emol/kg, -
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Table 3 Soil cation exchange capacity(CEC) of Chinese herbal medicines bases in Shangluo
FH B ¥ 28 i PH 2 7 2c i
N Cation exchange capacity(CEC) N Cation exchange capacity(CEC)
+3% Ty S = +2% e = 0
Soil type e 1/ FEIE/,  ERERE/N Soil type W 7 {E/ TYIE/,  ERRB/%
(cmol « kg™ ') (cmol » kg™!')  Variance (cmol » kg™!)  (cmol « kg™!)  Variance
Measured value Average coefficient Measured value Average coefficient
i AL
. ﬁHi 9.72~24.51 15. 60 31. 31 é‘@'i 10. 78~14. 20 12.00 12.99
Chao soils Purple soils
22 g v 2
BRI Yellow 15.29~24. 51 21.25 15.70 BELE New 16.23~17.93 17.08 4.98
brown soils accumulative soils
L 16.12~24.51 20.43 15.73

Cinnamon soils
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12,53 g/kg. Hopl A BT & EROR, FIE
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2.1.5 XEARAmME B 2,5 0TH,FHE T
iR X R A 0. 68~1. 20 g/kg, &K
SEH e 0,85 g/kg, o 4 R E S AR
fhfe Ak, A8 B ARk 18, 60% ;48 + A8 fh e/, 4B
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Table 4  Soil organic matter of Chinese herbal medicines bases in Shangluo
EERIN e s EERIN i s
N Organic matter N Organic matter
+2% e, > T +2% T, = T
Soil type 5 A8/ -y (E/ iﬁﬁ/‘%%ﬁ/ﬁ Soil type 5 {E/ - 35 {H ijg"/‘lz‘\é&/ﬁ
(g kg™ (g kg™ Variance (g kg™ D (g kg™ D Variance
Measured value Average coefficient Measured value Average coefficient
i jio
< @ij: 5.58~21.66 14. 46 40. 83 %‘@’i 7.85~13.13 9. 86 28.98
Chao soils Purple soils
g e B AR ) -
HERE Yellow 3.33~24. 60 13.95 44,22 HBLL New. 8.76~19. 63 14. 20 54.13
brown soils accumulative soils
- L . 6.96~13.91 9.77 26.57
(/lnnﬁnl()n S()lls
X5 BAEPHVMERTALBELIENERSE
Table 5 Soil total nitrogen of Chinese herbal medicines bases in Shangluo
£ e LSRG
N Total nitrogen N Total nitrogen
+2% s T =0 +2% STy 5 =TT
Soil tepe W T/ VE  ERREY Soil vape W/ T ERER/
(g kg (g kg Variance (g kg b (g kg Variance
Measured value Average coefficient Measured value Average coefficient
i Ak
. ﬁﬁi 0.69~1.13 0. 82 18. 60 ﬁb@'i 0.70~0. 81 0.74 7.03
Chao soils Purple soils
ot Y F
BRI Yellow 0.68~1.20 0. 94 16.97 BRL New 0.85~0.99 0.92 7.61
brown soils accumulative soils
- L . 0.70~0.82 0.76 6. 36
Cinnamon soils

Y2 2,6 T, R 9% 24 8 A X - 198 e i AL
ol A7T~88 mg/kg. VK 60. 47 mg/kg, H
i R A T R R KRR RN
20.69% ;48 HARALE N AR T REALK 7.00%, R
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B RN U A S O T4 01 48
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Table 6 Soil available nitrogen of Chinese herbal medicines bases in Shangluo
T A S A A
. Available nitrogen N Available nitrogen
+3% e, — 0 +2% . =Ty
Soil type e 1/ T/, EREB/Y% Soil type 7 {8/ FYE,  ERRERE/%
(mg * kg™ ) (mg » kg!)  Variance (mg* kg™ 1) (mg + kg=!')  Variance
Measured value Average coefficient Measured value Average coefficient
i jioy
JBE 48~82 59.11 20. 69 HEOL 48~57 51. 33 7.85
Chao soils Purple soils
Y, o T
A ERIE Yellow 47~88 67.73 18.51 HBAL New. 60~71 65.50 8.40
brown soils accumulative soils
- L . 48~58 53.29 7.00
(,lnnam()n S()llS
2.1.6 XA A HE2.7TAHLEIE DM AT TR RSB R 62,500 40 F T 9%

X - A W 5 10 2. 96~ 34. 93 mg/kg, V1Y
fHh 14. 98 mg/kg. AN [FIZEHL 4 A7 R0l 5 2 A2 1L
AR Hor OB AR ok, 22 5 R B 78. 6200546
TN AR S R BN 44. 6800, AR [RIZEHEL
SR WA RIS R O R >4
TE L R R ) RS AR T AL X
Hh 24 b iR DX A O R e A RO

() ke R AR 18, 890, Ab T I 91 1Y - 4E 5 B
T HEERY 18. 7%

2.1.7  EEakssr iR 2,8 AIAL B T 2GR AR
X+ e SR AP & & O 57. 87 ~241. 13 mg/kg, V-
Y 136. 72 mg/kg, H g R b ) 4 4 3 R
R R R R, R R B B 72, 430,
34.98% , AN[A)ZEAY 4 18 R RO O S 0E A R
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Table 7 Soil available phosphorus of Chinese herbal medicines bases in Shangluo
4% Available phosphorus 4 Available phosphorus
Soil type 5 {8/ TR/, BEREB/Y Soil type e/ TR/, BREB/%
(mg * kg™ 1) (mg + kg™!)  Variance (mg « kg™ 1) (mg + kg™ ')  Variance
Measured value Average coefficient Measured value Average coefficient
3 4
< @Hi 2.96~34.93 21.01 74.93 ’T‘éi 7.85~21.30 13.90 49. 10
Chao soils Purple soils
. 2 1
B Yellow 4.82~30. 88 14. 47 55. 29 HAL New 3.37~11.82 7.59 78. 62
brown soils accumulative soils
. 1 . 4.69~16.79 10.61 44,68
Cinnamon soils
8 BEPHAVMHERAELBEIENELRESE
Table 8 Soil available potassium of Chinese herbal medicines bases in Shangluo
S AL & i
" Available K e Available K
+% o i I S 2 o /0 Tk S " " e = 0
Soil type W i/ T/, ERRE/ % Soil type e 8/ THIE,  AREE/ Y%
(mg+ kg™ 1) (mg « kg~!')  Variance (mg* kg 1) (mg * kg!')  Variance
Measured value Average coefficient Measured value Average coefficient
3 =3
< @ii 67.52~217.97 155. 60 34.98 %@i 92.59~108.02 99. 67 7.82
Chao soils Purple soils
22 fo S 1
AR Yellow 67.52~165.90  115.56 30. 42 HBLL New 57.87~179.40  118.63 72.43
brown soils accumulative soils
L 115.74~241.13 16672 27.63

Cinnamon soils
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(2) 4@ VEfE S T 4 — 2 B X, <<C <X,
i, P,=1+(C.—X,)/(X.— X)) (1<<P,<2);

() H @A IR T8 — gt , | X <G <X,
i, P, =2+ (C;—X.)/(X,— X)) (2<<P,<3);
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P,=3,
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Table 9 Classification standard of each soil attribute
+ 4 pH<C7. 0 Soil pH<C7. 0 4.5 5.5 6.5 A/ (mg « kg™ ') Active N 60 120 180
+35E pH>7.0 Soil pH>7.0 9.0 8.0 7.0 R/ (mg ¢ kg™ ') Available P 5 10 20
BHLE/ (g« kg ) O. M. 10 20 30 AL/ (mg « kg™!) Available K 50 100 200
A% /(g kg™ Total N 0.75 1.50 2.0 FHBS 7405/ (cmol + kg™!) CEC 5 10 20

THER M (ML B0 20 BT )i 4 R R A

SRR PR D« IR e 8 0 HE 7 2 b AL )
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Table 9 Soil fertility comprehensive coefficient of Chinese herbal medicines bases in Shangluo
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