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11 2 , , 05 2cm Note: * and * * indicate sgnificant difference at p =0 05 and
} 40 p=0. 01 leve , respectively
12 13
: , K, Ca, Mg,
02g, , ( Na, Fe, Cu, Zn, Mn, Ni, Ti , 4
=5 3 1 5) , , 25 (2 . K 4
mL ; Ca (GGY
_ ICP 3 , 1 (Gzo) 3 ; Mg
AES Ca, Mg, K, Na, Fe, Mn, Cu, zn, Ti 3 : 1
v : ICP-MS (GsX) (GSD) ; Na
Co, Ni, Mo, Se, Sn, Cd, Cr, Pb, Cs  Hg A
SPSS DPS Cs, Pb, Se, Hg , 15
; K, Ca, Mg, Fe, Mn, Cr, Ni, Cu, Mo,
2 Cd, Cs, Hg 1
1 21 Table 2 Eements content in the roots of four germp-
4 ’ lasms of BupleurumL. M g- g %)
K, Ca, Mg, Na Zn, Ni, Cr, Mo, V, Co
6 : 2 NI GZC GSD G SX G GS
K 7 820d 8 832c 9360b 10 566a 9144
Ti,Cr,Mo,V,7Zr, CssCd | 8 Ca  3134c 3538b 346lb  4235a 3502
(SY ssr) ' K, Ca, Fe 420a 468a 481a 480a 462
Mg, Na ; Mg 2 187c 2337c 2 944b 3 16la 2 657
17 , Mn, Zn, Mo, Co , Na 607ab 506b 742a 771a 656
Ti 9 54a 10 13a 9 71a 9 32a 9 68
Mn 303la 3034a 3579 40 18a 34 16
. ) \Y 0.998a 0998a 0984a 1 427a 1 102
Table 1 Variance analysis( F value) and S§ SST o the effect o 5 67a 6 41a 6 11a 2 0%a 6 32
o soil and germplasm on elements content in Bupleu- o 0 394a 0 409a Q 357a 0 475a 0. 409
rumL. Ni 14.43a 25 75a 18 74a 26 00a 21 23
Cu 47. 98a 55 92a 49 5la 71 50a 56. 23
F SY SSt( %) F SY SSt( %) Zn 42 90a 33 30a 45 1la 46. 36a 41 92
K 3121 76. 96 1 67 8 25 Zr 2 0da 1 30a 1 15a 1 19a 142
Ca 384" 35 55 0. 48 8 97 Mo 1 09a 1 52a 1 40a 1 59a 1 40
Mg 155" " 70. 63 0 22 2 03 Cd 0. 156a 0. 163a 0. 175a 0. 230a 0 181
Na 615"" 40 62 1 49 19 72 Sn 06732 0483 0377a 0 727a 0. 565
Fe 170 15 09 18 31 81 Cs 0. 063a 0. 070a 0. 068a 0. 067a 0. 067
Mn 2 66 25 44 09 17. 21 Pb 1 322a 0. 842a 0. 751a 0. 962a 0. 969
Cu 134 11 68 2 06 35 95 Se 0.155a 0 147a 0 180a 0 15la 0 158
Zn 7.19" " 45 33 1 33 16. 82 Hg 0. 01la 0. 039a 0. 016a 0. 032a 0. 025
Ni 4 08" 21 93 426" " 45. 83 Note: Different letters indicate sgnificant difference at p= 0. 05
Ti 033 112 1140 78 29 (L SDMCD)
Cr 322° 14. 63 640" 58 12
Mo 1522 47. 70 534" 33 49 7
Y 1250 " 15 06 322" 77. 71 ( 3, K Ca
Zr 084 5 35 445" 56 53
Co 339° 30 08 094 16 67 '
S 120 11 81 147 29, 01 (SYQ9 + K, Fe, Mn, Cu, Zn, Ni,
Sn 037 435 109 25 53 Mo, Se ;
Cs 2 00 13 11 365" 47. 70 (SHR) , Fe, Ti,V, Zr,
Cd 2 06 9 97 629" " 60. 94 S, Cs, Cd 7
Hg 1 05 12 33 074 17. 27
Pb 0. 58 6. 02 155 32 07

24 51 34 28
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3 ., K, Fe, Mn, Cu, zZn, Ni, Mo, S

, K,Fe, Ti,V, Zr, S,

(F10 Cs, Cd 7 21
, 4 3
, 4 , 4
, K, Ca, Mg, Na, Fe, Mn, V, Cr, ,
Co, Ni, Cu, Zn, Mo, Cd, Sn; 1 ,
, K, Ca, Mg Fe, Mn, Cr, Ni, GAP ,
Cu, Mo, Cd, Cs, Hg , , ,
4 )
Table 3 Hements content in the roots of Bupleurum L. planted in seven soils (M g- g™ %)
SYZS S YOQP S YQS S HR SPG SXJ SLX
K 9 066¢ 9 091bc 8 581d 9 551ab 9 601a 9 018cd 9 103bc 9144
Ca 3 349hc 3 721abc 3 816ab 3 646abc 3 404abc 3 348c 3 86la 3592
Mg 2 666a 2 717a 2 608a 2 540a 2 651a 2 679a 2 738a 2 657
Na 570a 792a 627a 596a 691a 649a 671a 657
Fe 429a 433a 420a 562a 506a 464a 420a 462
Mn 37. 13a 31 18a 30. 18a 32 3la 36. 25a 39. 48a 32 52a 34 15
Cu 47. 04a 46. 11a 32 3la 65 63a 84. 41a 51 14a 66. 97a 56. 23
Zn 40. 27a 41. 00a 36. 67a 41 22a 41 98a 44 97a 47. 32a 41 92
Ni 17. 20a 16. 90a 10. 34a 26. 41a 32 29a 19. 70a 25 77a 21 23
Ti 9. 59a 9 3la 8 19a 15 28a 9. 94a 8 28a 7. 14a 9. 68
Cr 4. 49a 9. 34a 5 08a 4 74a 7. 00a 7. 59a 5 98a 6 32
Mo 1 46a 1 4la 1 Od4a 1 30a 1 59a 1 56a 1 43a 1 40
\% 1 457a 0. 992a 0. 911a 1 956a 0. 726a 1 047a 0. 625a 1 102
Zr 1 29a 0. 85a 0. 76a 4 24a 0. 90a 0. 82a 1 07a 1 42
Co 0. 425a 0. 363a 0. 419a 0. 393a 0. 392a 0. 507a 0. 362a 0. 409
Se 0. 194a 0. 129 0. 08la 0. 271a 0. 14la 0. 172a 0. 120a 0. 158
Sn 0. 215a 0. 859a 0. 495a 0. 276a 1 233a 0. 581a 0. 297a 0. 565
Cs 0. 055a 0. 065a 0. 060a 0. 084a 0. 065a 0. 065a 0. 074a 0. 067
Cd 0. 263a 0. 136a 0. 150a 0. 337a 0. 135a 0. 106a 0. 140a 0. 181
Hg 0. 014a 0. 012a 0. 026a 0. 018a 0. 044a 0. 046a 0. O11a 0. 024
Pb 0. 794a 0. 557a 0. 593a 1 594a 0. 778a 0. 589a 1 882a 0. 969
Note: Different lettersindicate sgnificant difference at p=0 05(L SDMCD)
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Comparison of the Contents of Mineral Hements in the Roots of Four
Ger mplasms Bupleurum L . Planted in Different Soils

CAO Hai-lu*'?, WEl Jiamrhe' ", HE Churre' , YANG Cheng-min' , YU Jing'

1. Institute of Medicina Plant Development , Chinese Academy of Medical Sciences & Peking Union Medical College, Beijing
100193, China

2. Research & Development Center , China National Group Corp. of Traditional & Herba Medicine, Beijing 102600, China

Absgtract Contents of 21 elements, including of K, Ca, Mg, Na, Fe, Mn, Cu, Zn, Ni, Ti, Cr, Mo, V, Zr, Co, Se, Sn, Cs,
Cd, Hg, and Pb, in the roots of four germplasms BupleurumL . plantedin the soilsfrom seven regions, were analyzed by ICP
MS ICPAES. The results showed that the contentsof K, Ca,Mg and Na are mainly ascribed to the effect of germplasms, and
the contentsof Fe, Cu, Ni, Ti,Cr,V, Zr, Se, Sn, Cs, Cd, Hgand Pb are mainly ascribed to the effect of silsconsdering the
integrated efectsof germplasms and soils. Generally , element contentsin the root of G GSwere higher and that in the root of G
ZC were lower in the four germplasms of Bupleurum L. Element contentsin the root of BupleurumL. planted in S HR were
higher , while that planted in S YQS were lower as a whole among these soilsfrom seven regions. The difference in the element
contents has an important effect on the research into the contents of officina ingredients and their curative effect in the roots of
four original BupleurumL . germplasms planted in the soil sfrom seven regions. And this study al so provides an important scien-
tific foundation for the choices of germplasms and soilsin the cultivation of high-yield and high-quality BupleurumL.
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