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Effects of soil factors on yield and quality of Angelica dahurica vax formosana

ZHAT Juar-yuan, WU Wei, LIAO Kai, ZHANG Xu, HOU Kai
(College of Agronomy, Sichuan Agricultural University, Ya an 625014, China)

Abstract: Objective To study the effects of the soil factors on the yield and quality of A ngelica dahu—
rica originated from Sichuan Province Methods The yield and contents of imperatorin, isoimperatorin,
and other 11 different inorganic elements of A. dahurica, gathered from 15 different habitats of Suining in
Sichuan Province were determined. A nd the basic soil nutrients and other 11 different mineral elements of
the soil were analyzed The effects of the soil factors on the yield and quality were analyzed through corre-
lation analysis Results The weight, length, circumference, and the contents of imperatorin and isoim-
perator in the roots of A. dahurica from different habitats were different. And the basic soil nutrients and
other 11 different mineral elements of soil were different. The positive correlation between root length of
A. dahurica, and soil available P content, root circumference of A. dahurica, and soil organic matter
content, root weight of A. dahurica, and soil available P and K contents were all significant. T he soil te-

tal nitrogen content had negatively significant correlation with the content of isoimperatorin. T he correla-
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tion among the imperatorin, isoimperator contents of A. dahurica, and 11 other soil inorganic elements

was not significant. Conclusion T he soil factors have effects on the yield and quality of A. dahurica to

some degree
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Table 1 Accession number and sources of tested materials

1 BO7-01 BT 0701
2 B07-02 BT 0702
3 B0O7-03 BT 0703
4 BO07-04 BT 0704
5 BO7-05 BT 0705
6 BO7-06 BT 0706
7 BOZ-07 BT 0707
8 BO708 BT 0708
9 BO709 BT 0709
10 BOZ10 BTO0%10
11 BOZ11 BTO%11
12 B0712 BT O0%12
13 BO7-13 BT O0%13
14 BOZ-14 BT 0%14
15 BOZ15 BT O0%15
L2
1L21 : «
5
! 3

1L22 11
: Ca Fe Mg
7 , Cd Ph2

As Hg
Ca Fe Mg Mn Zn Cr Cu Pb Cd As Hg
GB12398-90 GB12396-90 GB/
T5009. 141996 GB/T5009. 151996 GB/T 5009
13-1996  GB/T5009. 151996 GB/TS5009. 1k
1996 GB/T5009 121996 GB/T5009. 171996
3
L23 ( 110826-200712)
( 110827-200417) : «
2005
[1
: Agilent 1100 (

)3 ;

Fisher), R
300Extend-Cis (250 mm X4 6 mm, 5 Hm);
:254 nm; : - (70: 30);
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0 8 mL/ min; :30 C 21L1 pH pH
5 000, 3 000 (RSD 907%)( 2) 15 pH
: ( 60 ) 8 49~ 8 88,
Q5g, 50mL , 45 mL,
( 300 W, 50 kHz) 1 h, , , 212 (RSD
, , , , 0.45Um 29. 28%) «
, 10 X ), 15
BL, , , , 20~ 30 g/ kg( ) 2
, 13 33%:; 20 gf kg( )
3 13 , 86 67% ,
2
21 213 : 1)
2
Table 2 Differences between pH value and basic soil nutrients in A dahurica from different habitats of Sichuan Province
(pH) /(g* kg™ ) I(g* kg™ ) /(mg* kg™ ) /(mg* kg™ ') /(mg* kg™ ')
BT 0701 8 88 10 19 Q75 96 0 10 68 32. 28
BT 0702 8 67 14 21 Q97 104 50 26 81 44. 03
BT 0703 8 77 10 15 Q73 79 87 9 45 41. 92
BT 0704 8 72 13 40 1L 09 98 23 95 71. 30
BT 0% 05 8 55 14 70 1 00 98 2 32 61 138. 40
BT 0706 8 74 11 09 L 07 81 37 13 17 39. 21
BT 0707 8 74 12 30 Q72 63 87 14 84 54. 94
BT 0708 8 59 16 00 Q 87 107 10 38 01 50. 75
BT 0709 8 64 25 16 1L 68 89 29 21 04 116. 60
BT 0% 10 8 62 15 22 Q92 94 41 27. 68 81. 78
BTO#11 8 67 14 58 Q0 95 144 &0 15 65 73. 40
BT 0% 12 8 49 13 06 Q 81 75 2 23 12 45. 28
BT 0713 8 74 17. 44 1 07 95 26 33 06 102. 80
BT 0% 14 8 71 14 95 1L 02 101 20 24 15 69. 62
BT 0F15 8 68 24 32 113 122 40 24 15 71. 70
RSD( %) 9 07 29 28 23 88 20 09 37. 75 44. 46
8 49~ 8 88 10 15~ 25 16 Q 72~ 1 68 63 87~ 144 60 9 45~ 38 01 32 28~ 138. 40
8 68 15 12 Q 99 96 & 22 56 68. 93
(RSD 23 88% , 46 67% ,
20. 9% ) 15 , L 20 g/kg(
) 1 , 6.70%;1. 00~ 1 20 g/kg( 22 11
) 6 , 40.00% ; 1L 00 g/kg( 11 ,
) 8 , 53.30% 15 ,
80. 00 mg/ kg 12 , Fe Mn Mg Zn Ca Cu Cr Pb As
80. 00% ; 80 00 mg/ kg 3, , Cd(  3)
20. 00% , , As
, 2) (RSD 73 41%), Cu (RSD
(RSD  37. 75%) 35 57%) ,
, s : Ca> Fe> Mg> Mn> Zn> Cu>
10. 00 mg/ kg( ) 4 Cr> Pb> As> Hg
10 00 mg/ kg , 23
3) 6
(RSD 44 46%) 15 , (NY/T391 2000)
100 00 mg/kg( ) 3, , ,
20% ;60 00~ 100 00 mg/ kg( ) 5 ( 3)
33 33%; 60 00 mg/kg( ) 7 24
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Table 3 Differences among 11 diff erent soil mineral elements in A. dahurica from diff erent habitats of Sichuan Province
[(Pge gl RSD/ %
Ca 19 788 92~ 65 651 16 45 862 24 51143 05 44 35
Fe 24 410 62~ 35 147. 12 10736 50 29 061 38 48 39
Mn 248 25~ 674 99 426 74 494 24 55 67
Mg 5986 33~ 17 499 63 11513 30 10 636 64 61 76
Pb 399~ 7 02 303 5 67 56 57
As 1 50~ 5 86 4 36 333 73 41
Zn 29 53~ 83 76 54 23 59 70 36 22
Cr 5 50~ 14 00 8 50 9 12 40 27
Cu 12 53~ 25 13 12 60 18 71 3557
Hg 0 03~ 0 19 016 0 10 36 73
Cd
2 41 : 4 54954 X+ 5.691(r> 0999 9),
, RSD 30 7%, s , RSD
, RSD 21. 4% 37. 6%, 0. 46~ 1. 37 Hg/g
9. 70~ 24 00 cm, 3. 90~ 9 25 cm, 25
10 60~ 23 25 ¢ 251 :
4 5 ,
, T
Table 4 Differences of traits, yield, imperatorin, and 05819 Q621 3: (r=
isoimperatorin in A. dahurica from different '
P 0 5423); (r=
habitats of Sichuan Province
0 5919)
RSD/ %
/ em 9 70~ 24 00 14 30 18 75 29.1 ’
/ em 3 90~ 9 25 535 696 21.4 ?
/g 10 60~ 23 25 12 65 16 36 30.7
/(Bge g~ 1) 1 29~ 5 62 433 252 41.6 252 : 5
/(Rg* g-1) 046~ 1 36 08 085 37.8 i pH
2 42 : B
4
:Y=5370.5 X+ 24 912(r> pH ,
Q 999 9), ,
4 s ,r — 05666
, RSD 41. 6% , 1. 29~ 216 10
S 62Hg/g 1 Y=
5

Table 5 Correlation coefficients between basic soil nutrients and yield, imperatorin and isoimperatorin
in Al dahurica from different habitats of Sichuan Province

pH - 00417 03256 - 03251 o 1926 0 201 8
O 3654 o 591 9° 0 456 1 - 02177 - 003207
o 3131 0l 428 6 - 03115 - 00 2609 - 0l 566 6*
- 02271 o213 4 - 0200 3 0o 4627 - 00777
o 542 3* 0416 8 0o 581 9° - 0917 a 0120
0 462 1 0429 2 o 621 3¢ o 0197 - 02226
o 05

* Significant correlation at 0 05 level
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21601 : 10 216l 2 10
6 , 6
Hg (r= 01561 0) : 10
2
6 10
Table 6 Correlation coefficients among ten dif ferent soil mineral elements and yield, imperatorin
and isoimperatorin in Al dahurica from different habitats of Sichuan Province
Ca a 2192 a 38 7 0 382 4 o 2206 o095 4
Fe 3029 a2193 - 00930 o 136 4 - (14031
Mn - 000657 o8 5 - 03152 - 01136 - 004856
Mg 0361 049 4 o 209 1 0 3945 0104
Pb 3050 a 361 0 0243 5 5100 - 000259
As a 3926 029 8 o128 3 o 0207 - (10890
Zn 0 3686 o383 a11r1 0 184 4 - 01154
Cr a 3927 a 03 7 076 3 0 3877 a 0550
Cu 03038 o168 1 0134 6 - 00558 - 01957
Hg o 561 0" a 408 9 0 186 6 o 2597 - 010783
) o 05
* Significant correlation at O 05 level
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