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[Abstract] Objective: To study the change of soil environment and yield of Angelica sinensis when
cultivated on the film side and and open field sides, and to explore the influence of garlic volatiles and film-side
cultivation on continuous cropping 4. sinensis, so as to provide some certain theoretical basis for the saying that
the 4. sinensis garlic intercropping mode and film-side cultivation could alleviate continuous cropping 4. sinensis.
Method: In this study, the effects of garlic on soil environment and yield of 4. sinensis cultivated on film side
and crop rotation were discussed through the determination and analysis of soil microorganism quantity, soil
enzyme activity and yield of Angelica sinensis in the rhizosphere of 4. sinensis. Result: The number of bacteria
and actinomycetes in the rhizosphere soil of A. sinensis increased significantly, while the number of fungi

decreased significantly. Among them, the number of bacteria and actinomycetes in the intercropping of
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A. sinensis and garlic on the film side increased by 104% and 146.89% on average as compared with that of the
control (monoculture under continuous cropping open field) , and the number of fungi decreased by 39.28% on
average as compared with that of control group. When the enzyme activity in the rhizosphere soil was
significantly increased under the condition of intercropping with garlic on the film side, the soil urease, sucrase,
alkaline phosphatase and acid phosphatase activities under the intercropping of 4. sinensis and gralic on the
rotation film side were increased by 61.60%,51.09%,203.48% and 76.19% respectively as compared with those
in control group. The yield of A. sinensis significantly increased under the condition of intercropping with garlic
on the film-side, and the yield of Angelica sinensis under the rotation film-side intercropping with garlic
increased by 39.37% as compared with that of control group. Conclusion: Under the mode of film-side
cultivation, the interplanting of 4. sinensis with garlic can change the number of soil microorganism, improve the

activity of soil enzyme, improve the physical and chemical properties of soil, alleviate the obstacle of continuous

cropping and guarantee the healthy growth of A. sinensis more effectively.
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x2 AEREBHETHARBLIEFERLETUHT (G5,
n=3)
Table 2 Dynamics of fungus quantity in rhizosphere soil under

different treatments (x+s,n=3) x10° cfu- g

AhER 6 H 22 H

RM1 8.50+0.27¢27.80+0.78° 32.67+0.17° 42.80+0.459137.00+2.32¢

7H23H 8H25H 9H26H 10H26H

RM2 12.00+0.55° 23.80+0.20" 28.80+0.31% 37.50+0.40° 99.00+1.50¢
RP1 10.30+0.28¢25.20+0.35% 28.90+0.35° 49.30+0.32° 160.00+3.85°
RP2 9.50+0.50°¢423.30+0.48 27.60+0.25° 37.00+0.25° 154.00+2.90°
CM1 15.50+0.40° 34.80+0.45* 42.00+0.25* 65.80+0.45*155.00+3.20°
CM2 12.50+0.19°30.20+0.30* 30.20+0.60° 32.20+0.30" 111.00+2.50¢
CK  16.70+0.35%30.30+0.70* 41.90+0.6°  67.30+0.54* 175.00+3.25°
CP2 10.20+0.26° 26.00+0.50¢ 29.00+0.45° 37.20+0.48° 159.00+2.38°
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Table 3 Changes of bacterial quantity in rhizosphere soil under

different treatments (x+s,n=3) x10° cfu-g'

b 6 H22H

RM1 87.00+1.50¢69.00+0.60¢ 52.0040.50° 33.80+0.60° 21.67+0.58

7H23H 8H25H 9H26H 10H26H

RM2 117.00+3.00* 95.00+1.20% 83.00+1.00* 39.80+0.70* 23.95+0.55%
RP1  77.00+0.70° 50.00+1.40" 42.2040.83° 34.30+1.10° 23.08+0.42"
RP2 108.00+1.90 89.00+1.30° 70.0041.50° 29.70+1.30¢ 25.38+0.62°
CM1 70.00+1.20° 59.00+0.80° 48.00+0.30¢ 30.20:£0.80°¢ 20.58+0.52¢
CM2 102.00+1.00° 93.00+0.60* 68.00+0.50° 34.00+1.20° 23.03+0.52"¢
CK  57.00+1.50" 43.00+0.80¢ 30.00+0.607 25.10+0.60% 20.63+0.57¢

CP2  90.00+1.80979.00+0.80° 50.0040.45 38.00:£0.80* 21.78+0.55%
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Table 4 Dynamics of actinomycetes quantity in rhizosphere soil

under different treatments (x+s,n=3) x10°cfu- g’

B 6H22H  7H23H 8H25H 9H26H 10H26H

RM1 245.043.8* 153.042.3°  95.0+1.3° 31.0£1.2®* 33.3+0.3"

RM2 233.042.2° 197.0+2.5a 147.0+1.6* 26.1+0.8° 38.2+0.7°

RP1  207.042.5° 140.0+1.4 93.0+1.2° 29.6+1.6" 30.2+0.9%

RP2  193.042.1¢ 167.0+1.2° 114.0+1.6"* 32.9+1.4* 33.1+0.5"

CM1 158.0£1.5" 91.0+1.48  37.0£0.5" 29.2+1.3%¢ 29.4+0.9%

CM2 168.0£1.2° 135.0¢1.6¢ 88.01.0¢ 33.9+1.3* 35.4+0.9°

CK 122.0£0.82  55.0+0.82  31.0+£0.7¢ 27.3+1.6* 28.5+0.5°

CP2  120.0&1.12 102.0£1.7°  70.0+2.1° 30.2+1.3% 31.3+0.8%

3.2 URTE) A B 20 U AR o A I T 1 1 5
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- U il 7% P e AR 3R B RP2>CP2>RP1>CK; A
Ak B A b A 8 DR S R A MR R T 2 4R
7.7% 0 TEWRIVERGR AT, 24 AR B A 58 g il 7% 44
# k% P RM2>RP2>CM2>CP2, 76 24 H S4E 54
T, 4 B K B G PR K % B8 RMI>RP1I>CM 1>
CK ; [B] 1 s Ak B 114 - 1 JOR il 7% 4 25 24 05 B A 7 3
PR 1045%, WFES,

F5 TELESETYIERRTEREEETUDE s n=3)

Table 5 Dynamic changes of urease activity in soil under different

treatments (x+s,n=3) mg-g’
A 6H22H 7H23H 8H25H 9H20H 10H26H

RMI 2.33+0.02*° 1.70+0.04* 4.00+0.15" 5.73+0.07* 7.21+0.24°
RM2 221+0.11* 1.66+0.01° 4.41+0.11* 5.71£0.05> 8.71+0.26"

RP1  2.27+0.02* 1.78+0.02* 3.71+0.09° 5.35+£0.27% 7.14+0.22°
RP2  2.3240.02* 1.62+0.08" 3.71+0.04°> 5.59+0.06® 8.20+0.16°
CM1 2.21+0.11* 1.66+0.01* 2.97+0.09° 4.74+0.08% 5.62+0.17°
CM2 2.24+0.11* 1.78+0.02* 3.95+0.14° 5.30+0.70* 7.53+0.29°
CK  2.26+0.17* 1.62+0.08* 2.67+0.12¢ 3.83+0.13¢° 5.39+0.09°

CP2  2.14+0.05* 1.64+0.07° 3.63+0.12° 4.66+0.20> 7.29+0.13°

3.2.2 FEWEEGIE AL A U AR BR 4 g R
it 35 VR AR BRI PR L, 9 A Y IH AR
g KM IE B e o Hh7EE/ER O T AR PR +
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9 A 26 H CM2 4b 3 4 U5 AR B -+ 198 1E W il 75 4 15 2]
BB CKIEE T 2235 meg-g'c HEEXDT,
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RMI>RP1,7£ 9 A 26 H RM2 &b 3 >4 )5 48 B + 3 f¥
BB TR PR 5 ik 82.89 mgrg!, B CK # T
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AN 1 T, 4 05 AR s - 9 TR W Tl O 2 A R B R
CM2>CMI1>RMI>RM2; £ 88 Ak 55 T , 1 1 1 AR iy
T 14 8 (AR 3% B2l RP2>CK>RP1>CP2 ; AU AL 3 45 ik
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M R Ab B - S8 TR il 06 PR A Y T AR O B 4
H625mg-g', WE6,

3.2.3 WEMREFWE ML SIA MIEA K S IR
Py o b TR BR R R T O O M AR AN TR N B
P T T 0 A R 2 Y R B 25 b B 2 T
ZRER . EEEHD T, 10 A 26 H 5T bR 4 %
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Table 6 Changes of sucrase activity in soil under different
treatments (x+s,n=3) mg-g’
E 6H22H 7H23H 8H25H 9H20H 10H26H

RM1 34.76+0.13° 32.9540.14¢ 58.08+1.12%" 74.83+0.07° 39.6+0.26°
RM2 33.42+0.27% 37.41+0.15° 48.38+0.13° 82.90+0.22% 35.85+0.241
RP1 32.01+0.162 35.76+0.057 53.98+0.19° 65.60+0.30¢ 49.53+0.08"
RP2 36.30+0.829 42.05+0.079 59.42+0.18" 76.32+0.04° 54.42+0.29*
CM1 47.32+0.24* 44.87+0.09° 51.42+0.11¢ 66.83+0.229 47.07+0.18°
CM2 42.63+0.18" 44.63+0.07° 52.36+0.13° 77.21+0.15" 49.85+0.13"
CK  39.37+0.25° 49.6340.09" 54.73+0.13° 54.86+0.29" 50.14+0.15°

CP2 37.37+0.129 46.67+0.13" 57.70+0.11° 63.92+0.14° 43.5+0.39¢

Al W 1R 6 9 1k 2 Rk CM2>CP2>CM1>CK, H
CM2 4b 35 S AR s A J Bl 1 B35 1% il 905 1 38 B e K,
BCKIEME T 2.25me g EREHEDT , HARPR -
S P W TR G TR R IR R B RM2>RP2>RM 1>
RP1,7E 10 A 26 H RM2 &b B 24 IR P - $98 5fl 1 e 2
iff % v I8 6.10 mge g, B CK AR 7 1 4.09 mg-g'.
FEARF I AR VR 4D R T Y TR B A 4 M R il
TEVE R & T AR AR PR 27.87%, FE AN
BRI AR PR A S0 0 1R S R AR R LR
RM2>CM2>RM 1>CM 1 ; 78 &% % 55 R, 4 e ol v
% il 375 4 % {2 B RP2>CP2>RP1>CK ; I 4% 55
5 Ak 3 A 8 e Wl R il O R A R bR B T R
17.22%. TERMVE R GRS TS , 2S IH AR PR A 58 66 P %
T2 Tt 7% 14 %% {4 25 9 5 RM2>RP2>CM2>CP2, 4 JH 2
VESRAETS , A S i 1 Wl 1R g 0% P R K R B RMLT>
RP1>CM 1>CK ; ] 1 K Ak B Ay A 458 06l 8 e 1 il
PR 2 0 BAVE S B T 62.16% . B M i 1R 955
A SR T,

1R P Wl 2 T 0 MRS AL Bl AR N 8 Bt - IR
A T Tt 0% P A A AN BT3B 38, > 09 - S R P W R il
TG PE T 5 TR B R R TS 1 . FEIEAER DR, 10
26 H UM PR 4 18 1% 1 w5 1 1l 0% M 3R B CM2>
CP2>CMI1>CK, H: " CM2 &b B4 IS AR P - 398 ik 1:
PR Bt PR B e K, B CK R T 6.27 mg- g E#
PERE CUT |, LR B - 398 T 1 ol 1 G 005 1k AR R By
RM2>RP2>RPI1>RMI, f£ 10 J 26 H RM2 4b B 24 15
HR PR - 48 R 14 % 1R 1 3% M /R 38 18.20 mg- ¢!, BX CK
5T 7.87 mg g AR A ELE TR PR+
RS IE S TEERE,FYRES
14.80% . 7EBEMEREE 50T, 25 5 AR PR A 58 R Pk %
1% il 7% 1k 4% 1K 26 B RM2>CM2>RM1>CM 1 ; i Hb,
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K7 AEAEBHETHEFRE L EGEEBRBEEENTNL (G,
n=3)
Table 7 Effect of different treatments on alkaline phosphatase

activity in rhizosphere soil (x+s,n=3) mg-g’

P 6 H22H 7H23H

RMI1 1.22+0.02° 1.53£0.03* 1.82+0.07° 2.76+0.07° 3.53+0.08%

8H25H 9H26H 10/26H

RM2 1.33+0.02* 1.69+0.01* 1.84+0.07° 2.50+0.35* 6.10+0.25°
RP1  0.61£0.02¢ 0.92+0.04¢ 1.30+0.02¢ 1.91+0.15%¢ 3.16+0.22¢
RP2  0.64+0.03¢ 1.25+0.09* 1.54+0.08° 1.98+0.17°¢ 5.22+0.14°
CM1 0.40+0.02° 0.70+0.05¢ 0.89+0.12¢ 1.19+0.07° 2.20+0.22¢
CM2 0.80+0.03° 1.72+0.08* 1.86+0.06° 2.92+0.13° 4.26+0.25¢
CK  0.38+0.03° 0.52+0.09¢ 0.74+0.05¢ 1.71+0.11% 2.01+0.34¢
CP2  0.67+0.04¢ 1.71+£0.09* 2.62+0.07* 3.52+0.17* 4.04+0.12¢

BB AF T, R M 0 2 Il O M R R Bl RP2>
CP2>RP1>CK ; i) ff K i Ak B Ay - 596 i 1 W0 s g 015
PR U5 B B T 27.41% . 7 ) K 45 1
T VAR PR A A R A IR T AR R B RM2
>RP2>CM2>CP2, 76 Y A BAE 5 4 T, - 48 iR M %
1 il 1% P 4 1A £ B8 RPI>RM 1>CM 1>CK ; JIE ) 3%
B 45 A B A R M R R G M R b AR B O M A
M08,

*8 AEAEFEINHAMGR LIEHRERBEBREEENZE (3ts5,
n=3)

Table 8 Effect of different treatments on the activity of acid
phosphatase in rhizosphere soil (x+s,n=3) mg-g’
W 6H22H 7H23H 8H25H  9H20H 10H26H

RMI1 3.43+0.139 6.86+0.05¢ 8.76+0.10° 8.72+0.14" 11.48+0.08¢

RM?2 3.08+0.17¢ 9.03+£0.27*  10.8+0.13* 14.32+0.04* 18.20+0.25°
RP1 2.98+0.23% 7.67+0.14° 10.78+0.12* 11.58+0.04¢ 14.08+0.15¢
RP2 5.59+0.06° 8.74+0.12% 11.03+0.23* 13.20+0.30° 16.59+0.28"
CMI1 3.97+0.16° 5.84+0.05° 6.44+0.12¢ 8.09+0.17¢ 10.79+0.17¢
CM2 6.35+0.14* 8.73+0.12% 8.82+0.08" 10.78+0.23¢ 16.60+0.15"
CK  4.24+0.11° 7.54+£0.11° 8.28+0.07° 9.69+0.07° 10.33+0.23°

CP2 2.45+0.24° 8.36+0.07° 9.16+0.09° 11.14+0.21¢¢ 14.26+0.12¢

3.3 AR EX Y5 RS U T
53 BT, RM2 4k B 77 & 5 ik 219.19 kg/mr (1 /1 ~
667 m?) , B K 75 B CK AL PR 5 61.93 ke/Ri o JEAE
EHR, 2 IH 7 5K/ R R I CM2>CP2>CM 1>
CK;i#EMEH 1T 29 /7 it K/ & M RM2>RP2>
RPI>RM1; 3 VEAE 1A 2519 7= 50 K T A R Ak 22
24.48 kg/HT o TEMEMIEREE T, 25 51 7= 8 K/ B AR
P RM2>CM2>RM 1>CM 1 ; 5 1 4% 55 F 24 9 7= & K
JNFEH S RP2>RP1>CP2>CK; IR 4% 15 F 1 24 19 7=

P TR R R A B 13,78 kg/HT o AR R GR AL
H5 G AR AR L, 25 R R B R R B CP2>
CK;CM1>CM2;RPI>RP2; RMI>RM2, Bl [ii] fF 7%
9 P FH 25 Ak L7 2 A > ) B g A AN [ R R A 4
A A B R AR AR . LR 9,

®9 ARAEHET Y AR (s.0=3)

Table 9 Angelica sinensis yield of different treatments(x+s,n=3)

- e a g/ H
RM1 191.4646.39ABCedet
RM2 219.19+10.974
RP1 191.95+6.07ABCeder
RP2 208.20+£6.23ABbe
M1 175.64+2.22BCDedef
M2 201.11+7.15ABCabed
cK 157.26+6.39PF
cr 176.88+8.82BCDele

AR KRG 78RR P<0.01, R [E/NE 7 £ 7R P<0.05.

4 Wit 54ie

Rl = RA RN R R e o 21 NI 5 e B
0 R B, R R R . R R BT
B TS Bl L R R B o AR A L A Yy
AT AN B AR TR R A R T R M AR A, B
RO R T8 s B A T . BB 25 T 3 R R 4 Y
PR, Y IH R B 43 0 4 % > 15 - 48 B 58 R AR PR
A B R, U AE Y VA AR A S BRAE R 4
N ET 6 N AN S S N T ER
B A Z R T R . BB X FR DR IR T i
“HN B AL R AR S B AL R R 5
AR 5T F 3 AR A BR P b BRI 1 B8 Hb o4 Kb B
R o A A — B, TR AR R AR R AR R
we AT AR PR AR W S VR R L AR KR
3 18] A R R AR R 4% Ak B A Y U AP BE SRk 28 T
TR, 2R B I D R X L TR AR 1 3 AT B
A A

I A AR B A S TG P A AR AL S S W R F
Bl A AR K LR R SR BTk
T A% b 3 22 O B B B A R R R S A Y AR
K, B U5 HR R A RIS B A5 il AR bR R RO
9 H 0y AR R A Y VA AR B A 8 7 W Bl TR 1 Gk B i
1o, 10 03 WSO AK 09 Hsf g il R 2 O 3 3 e e
R 2% A0 B O 4P T 24 03 - B0 7 i SR BT, Bl R
PR TR AR . O R AR RAERE T
] 15 5 1 X 45 il 6 M A Y T AR I A iR
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(] A A AR 2% 0 I8 0 AN W 80, 25 DR AR B - M il 1
P B 2 A S B R, X A SR
2 T T, 4 2 H O A R O A ORI
il 45 24 U1 7 3% A BR 5 T AR BE IR 155 55 /K 9 A )
FIR o AR PR BT RS 2 3, 18] 45 w9 15 T X 24 19
et 37y YDA e R e VR R LN I CI K (BN (B
FHA R & 1 AR 24 05 - 8 A w8 I il 0 e, e T
A RIL AR (0 M0 8 3, o vy M B A A A A AR
RAGHE Bl o W5 I 7= 3 Bt o0 A, DG R AR e
VE PR35 SO | 2 4t R B T )R R AR X 7 R 4K
U B A R B A PR B B A A T
TR P B 2 U i IR0 AR % e o s ) 2 1
[ T o R P54 R (B RS N
{14 He A AT ) T 4 e 25 A

L5 Loy M 7 AR A IO R 8 T R A 9
2y LEEHE B, B A= W o0 A o LU B 50 0 2 I8 i AR e
BEXr BB A A g A F AR T MOAR B b A
Wy K Tl 5 AR JEE F 5 24 R0 T A R AT A 7 A BIL R
TR B  ARBIE TR L IR LA b 1 A
B 5 5 Mo B 23 AT L 56 TR B FE AR R T IR R
RN 2 I o S ER B A R WA SN, 24 A e R B A
Bk PR A5 i 7 DG B I 2 R B R R 1 — i A B
WG . 28 EAEBEO A E T 6] AR e 52 0 - AR
AW REVE S5 R R PRI, 2R A 2 U T A A
e 2R A e I R K I
7 e it B B R R W T v
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