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Abstract: Effects of different site types (flat land, sunny slope, shady slope and slope land) and soil
types ( sand, loam and clay) on growth and active ingredient content in “ Yudanshen” ( Salvia
miltiorrhiza Bunge) from Fangcheng County of He’ nan Province were studied by field planting and pot
cultivating methods. The results show that there are obvious differences in each index of growth and root
yield, and in contents of tanshinone Il A and salvianolic acid B in oot of “Yudanshen”. With prolonging
of planting time, dry weight of above-ground part per plant of “Yudanshen” planted in flat land, sunny
slope and slope land all decrease gradually, while that of “Yudanshen” planted in shady slope increases
at first and then decreases gradually; while in different site types, dry weight of root per plant and
salvianolic acid B content both increase with prolonging of planting time, while tanshinone Il A content
decreases at first and then increases. At harvesting time, dry weight of above-ground part per plant, dry
weight and fresh weight of root per plant, and fresh yield of root of “Yudanshen” planted in flat land are
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the highest, root diameter of “Yudanshen” planted in flat land and slope land is relatively large, and root
length of “Yudanshen” planted in sunny slope is the longest, root number per plant and contents of
tanshinone I A and salvianolic acid B in root of “ Yudanshen” planted in sunny slope and slope land are
also relatively high, while each index of growth and root yield and contents of tanshinone II A and
salvianolic acid B in “Yudanshen” planted in shady slope are the lowest. In general, there are significant
differences in root traits and contents of tanshinone II A and salvianolic acid B in root of “Yudanshen” in
different soil types, in which, root diameter, root length, fresh weight and dry weight of root per plant,
and contents of tanshinone I[ A and salvianolic acid B in root of “Yudanshen” planted with sand are the
highest, but root number per plant is the least; root growth of “Yudanshen” planted with clay is the worst
in general, but root number per plant is the most; contents of tanshinone I A and salvianolic acid B in
root of “Yudanshen” planted with loam are the lowest. The comprehensive analysis result shows that slope
land or sunny land with sand is suitable to plant “Yudanshen”.

Key words: “Yudanshen” (Salvia miltiorrhiza Bunge) ; site type; soil type; yield; active ingredient

% ( Salvia miltiorrhiza Bunge ) A J§ & #} Bl e 245 ALY i 55 B ok AR WA 5% 03 28 58 0 s

526 &

( Lamiaceae ) 5 & L& ( Salvia Linn.) 2 4 H: AR A
Yy, LA TR AR ZEAZY O G RS h 25%F , A T
(N G A2 T IR RTINS = S 10 L i 1 R S I
ORI RS R MR, B R R BE | PO TR R 1Y
E25:  IP 2 i e = RS AN AN e S
X, F7= KO AR R BePE R AR, W
B S IE GETE M X 7 X 22— TR P2
2R 4 FAERR IS SO i T I
PP S 2R T LU NS A A R AR
B DR, D B SR ERSE SR A AP SR B HOR R
P BT A B R GRS TE X B 2 b
PSRN EA R R AR

PR3 PR 2 5 ) 24 AR ) A A ) A AR R AR
Rt FERRZ -7 TS R EY K
AR RO R R P A PR R P S 2 6 I
AR A R AESE  (HZ 20 O FEhi 600 1 Fh
SECR R R WS IO AT TS, 20 1 2 R
7K ARE F AR AR T 3 S = 0
GRS S T EOCR AT,

VR DL P27 iR GE R IX O BIE 0 &R
PRV ] (4 37 b 2 AU - S S AU XS “ 4R P27 77 i
A BT RSEIR, LU “ PR 2 B AR B A 3
FivtE B2 BE LA A 2 500

L bR
1.1 #

KPS P ORI T R BH 2 LLAC B3
PIBEARTF LA RN AP SR, 2 [ PRy

MY F+2

“CHRTEE PR T IR TR B e R
AL b Ak g BH 73 b 5 v U Vi T J5 43 A 5 b B A
FROZRE 112°38" ~113°24" Jb4f 33°04' ~33°37", 4F
Y H M %k2 092 h, ToFE 220 d,4EHSE 14 C
AEIA K 840 mm,

FEALLALHE Agilent 1100 % 725 550 A €3 35X
(£ Agilent 23 7)) . DHG-9240A T e, $A 4 3 3% X
THRAE (L —TER AR A R A R A1 CP225D
T 532 —H TRV (& Sartorius 24 F] )

FERAFN ST S 0 1A (L5 110766201217,
4li KT 98% ) FIFHE AR B (L5 111562201111, 4k
JERT 98% ) it , Y40 [ v 6 i 24 R e Y
Bt ; NG FHIEE 248 g ol KBS K,

1.2 Ak

1.2.1 3R RBAFERFMT H E WIS E
D= X B8 & TR R HL 4 Fl LAY () 37 b
HAY ALFE Vb PR P, B3+ ) B3 (e XU
e, e AR Y+ BB 25°) BB (Jp XA
R, GRS RS, VI A SR 25°) RN (V8 AR
et VDHEA BERE 10°) , B3R 7 M2 Y (1R R M 1T AR
¥ 60 m?, 25 3 ANEE , REICEEFAR T, 2258
40 cm 2B 15 em (2878 30 em, —Z8XUAT, P Al 2% &
12 BE - m7, F 2011 4F 11 A TR RS AR, HA
IR — M A P A ]

1.2.2 I EMABHERMMT F LB R STS
R S b 1) F R AT, SRR - RN ES L
3 Ry T e, Horh W AL A
B | T AN RN R i 4 il Dk 8.524.0.853



LRE] £

5, 4 ARSI LRI “ H P2 HE R SO o0 5 B R IR 93

0.055.0.009 F110.007 6 g - kg™, 3 + A ML, 4
TSR RN RN AR R A AR 12,341
1.127.0.072.0.012 F10.013 7 g - kg™", & - A HL
o A A AR, AR RN AR S i g il o
11.824,0.892.0.075.0.014 #10.012 1 g - kg™', &
AR T2, 205 50 em, H AR 35 em, BE#E %+ 22
ke, BEAEAIAE 2 bR, B2 LR 10 A, M 10 MEE .,
BB A E TR T 2012 4 4 A 29 HBEFT R
FEAR , oA 48 P it 5 — K H AR P A TR
1.2.3 MEaHAALMNEHE M 2013 48 HIH0hR,
FEBE 30 d FEASALELER 10 BRASA B EB AR R 5
FE, o3 SIFR i B b b R AR R 0 6 BT A AR, T
45 °C Pt ZE BT, S0 AR B AR L B AR R 1
TRk, fE20134F 11 A 15 H (CRUY) , S48 %
10 ARACER A, 23 51 S G AR AR B4R
PARRARECOAR R i, iR R AR (K 0.1
em) W P A ARG BE 5 iR ELAR SR A R RO OH
BE0.001 cm ) &, 05555457 Ay B R i AR R Ak 79 T
1 AR AR B G i B — Bk h B A% 2 mm DL Y
R 5 B b S i O ek R T O o DA R PR AR R i T o
MTEHE S Z — B RPFRE, i RAR R
fief T F S AR B BR SR R e o

¥ LR TR I, S BESCHR[ 5113 515, 2R
FH SRR 35 2500 2 AR R S 1A R B R
B & &,
1.3 #iELE

K EXCEL 2003 %A1 DPS 7. 05 % 4b B F

S5 X SR A 5 AT
2 HERFHMN

2.1 IAHEBRBHASERKINBEIRSSEN
Al

2. 1.1 AR EHRFAREZ TR0 AFSL
Hu R TUFIA < AP S Sk b FIAR R T T 6 1Y
EIE e

1R 1 A] DL . Bl s (i) S St | B 33 R 3%
FRAE Y “ A FF2 " Bbk L 3R o 34 52 4 W BRI 1Y)
T BT A Y < # P S SRR b3 T T A DU
1E9 A 16 Hik B, Z 5 BRIk, 76 AR S H
AT CRIGH (1L A 15 BH) “#5127 1 Sk b -5
TR 25 S AROK, Ho S, BRI, S b b
FE ) “HEPHS " Bk b 38T 0T 2 3 FI33 5 43. 06% ,
EHIR B E K,

FH % 1 30 0] D, B oA B 1] ZE K AN [R] 57 s 28 7Y
FRRE ) “ #1127 B SRR 2R T o i 34 8 W I ey, B
S HIRAR G < AR TS SRR AR R T T e e
e FNBAS IR 2, B3 Fe AR, SR WSCIDI - i A A
P57 BRI R T IR F] 256. 71 ¢, ikl FHIE AR
PeRMRERY “ AR P27 R AR R T T 4 0l o o1 MY
89.33% .69. 26% 1 45. 93% , -1 135 o Fh A (19 #5
PSRRI A TRE LR E 25, HY 0 (P<
0.05) & T PHIE MBS FE I “ ¥ P12
2.1.2 XA ZERRAH e R SZHERIXT R

®1 TEIMEEMENHAS” SHkH EHNRRTRENHSEN (X£SD)

Table 1 Dynamic change in dry weights of above-ground part and root per plant of “Yudanshen” ( Salvia miltiorrhiza Bunge) planted in

different site types (X+SD)!

<7 278 RIA)SH ] ( MM=-DD) ) B kk 3 E 38T fift /g Dry weight of above-ground part per plant on different dates (MM-DD)
Site type 08-17 09-16 10-16 11-15

SEH Flat land 81.27+7.10a 77.61+3.52a 67.86+5. 11a 59.76+8.01a
FH3% Sunny slope 65. 82+6. 30ab 65. 14+8. 30be 61.08+2. 52ab 48. 83+2. 35bc
B3 Shady slope 53.60+8. 31b 57.27+4. 96¢ 53.33+4. 54b 41. 81+4. 08¢
i Slope land 76.67+14.01a 74.11+4.91ab 68. 79+5. 82a 52.44+4. 34ah

<7 3 ARTAIsHE] ( MM=DD) B BARRAR 22 T i i /g Dry weight of root per plant on different dates (MM-DD)

Site type 08-17 09-16 10-16 11-15
SE-H Flat land 102.75+10. 42a 136.51+14. 68a 218.58+21.38a 256.71+8. 32a
FH3% Sunny slope 81.20+5.77b 99. 68+14. 63bc 155.77+11. 15¢ 177.80+10. 57b
BHYE Shady slope 66.37+16. 59b 79.73+9. 50¢ 95.22+3.63d 117.91+9. 09¢

Y3t Slope land 104. 69+8. 20a

112.36+13. 51ab

187.87+14.12b 229.32+21. 19a

D &30 R 8] 1 /NG B3R 25 57 i 35 (P<0. 05) Different lowercases in the same column indicate the significant difference (P<0.05).
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Table 2  Effect of different site types on root yield traits of “Yudanshen” (Salvia miltiorrhiza Bunge) at harvesting time (X=SD)"!

ST M EA/cm A/ em HBRAREL WA R BT/ g MR R i 7= i /kg - hm™
Site type Root diameter Root length Root number per plant  Fresh weight of root per plant Fresh yield of root
SEHE Flat land 0.922+0. 170a 28.9+3. 3ab 34.8+5. 8a 667. 38+35.92a (80.08+14.32)x10°a
FH3% Sunny slope 0. 698+0. 036ab 37.4+5. 5a 42.0+9.0a 480. 13+51. 87ab (57.62+10. 16) x10*ab
B3 Shady slope 0.522+0.057b 25.8+5.9b 28.7+9.5b 377.29+18.42b (45.27+8.24)x10%b
i Hb Slope land 0. 834+0. 101a 34. 6+6. 3ab 40. 1£5. 8a 616. 84+63. 56a (74.02+9. 61)x10%a

Y @31 oA ] E"]d“ﬁ?%i‘%ﬂ?%%ﬂ%( P<0.05) Different lowercases in the same column indicate the significant difference (P<0.05).
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Table 3 Dynamic change in contents of tanshinone II A and salvianolic acid B in root of “Yudanshen” (Salvia miltiorrhiza Bunge) planted in

different site types (X=SD)!

AR (MM-DD) (PS80 LA 5548/ %

AR E] ( MM=DD) BFHB R B & &/ %

7 B2 Tanshinone Il A content on different dates (MM-DD) Salvianolic acid B content on different dates (MM—-DD)
Site type

08-17 09-16 10-16 11-15 08-17 09-16 10-16 11-15
SE-H Flat land 0.35+£0.03b  0.27+0.02b  0.31%£0.03b  0.41+£0.02b  2.75+£0.07d  3.83+0.08b  4.88+0.04c 5.11x0.02c
FH3% Sunny slope 0.37+0. 03b 0.29+0. 02b 0. 28+0. 03b 0.43+0. 02b 3.31+0.11b 3.57+0. 05¢ 5.42+0.05b 5.85+0.09b
BH¥% Shady slope  0.28+0.01c 0.25+0.04b  0.31+0.04b  0.34+0.02c 2.93+0. 10c 3.05+0.04d  3.89+0.06d 4.11x0.05¢c
Wi i Slope land 0.43+0. 02a 0.35+0. 03a 0.41+0. 04a 0.52+0.03a 3.49+0.11a 4.12+0. 04a 5.89+0.08a 6.17+0.09a

A7 P N il E/J/J\'%'?H?‘:Zi\‘ég‘ﬂ%( P<0.05) Different lowercases in the same column indicate the significant difference (P<0.05).
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Table 4 Effect of different soil types on root traits of “Yudanshen” (Salvia miltiorrhiza Bunge) at harvesting time (X+SD)"

el R EA/cm A/ em HBRAR AL BARRAR R EE TR/ g PRI R T i/ g
Soil type Root diameter Root length Root number per plant Fresh weight of root per plant Dry weight of root per plant
fit+ Sand 1.574+0. 133a 28.0+2. 3a 4.5+2.0b 317.95+17. 41a 119.25+4.70a

#E+ Loam 1.306+0. 050b 24.0+2. 7ab 7.5+1. 6ab 277.65+7. 16b 99. 15+3. 40b

#h1 Clay 1. 038+0. 073¢ 19.1+£3. 3¢ 9.0+1.9a 231.55+22.21c 72.25+4.77c

D @5 R [E B /NG PR R 25 5 .3 (P<0. 05) Different lowercases in the same column indicate the significant difference (P<0.05).
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Table 5 Effect of different soil types on contents of tanshinone II A
and salvianolic acid B in root of “Yudanshen” ( Salvia miltiorrhiza
Bunge) at harvesting time (X+SD) "

/% Content

+ 4

Soil type FFEE A FHE R B
Tanshinone I A Salvianolic acid B

4+ Sand 0. 302+0. 008a 8.872+0. 106a

HE+ Loam 0.243+0. 012b 4.363=0. 186b

i+t Clay 0. 281+0. 004c 4. 85420. 124c

VIR B AN T /N R R OR 95 5 i 3% (P < 0.05) Different
lowercases in the same column indicate the significant difference

(P<0.05).
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