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Effect of Living Garlic and Isolated Garlic Sprout on Stress of Continuous Cropping

Angelica sinensis
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[ Abstract] Objective: To explore the allelopathic effect of garlic volatiles on Angelica sinensis by
studying the allelopathic effect of both living garlicand isolated garlic sprout volatiles on A. sinensis, and
provide certain theoretical basis for Angelica garlic interplanting mode to alleviate the stress of continuous
cropping A. sinensis. Method: Through the determination and analysis of the growth indexes and leaf protective
enzyme system of A. sinensis, the adaptability of 4. sinensis to continuous cropping stress and non-continuous
cropping stress environment under the influence of the volatiles of living garlic and isolated garlic sprout as well
as the mechanism of resistant growth and development were discussed. Result: The overall analysis showed that
the growth index and leaf protective enzyme activity of isolated garlic sprout with alleloinductive treatment

(DC2)under continuous cropping stress were increased by 17. 51% and 48. 34% respectively as compared with
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those under single cropping (CK1). The growth index and leaf protective enzyme activity of angelica under
continuous cropping and intercropping (LC2) were increased by 16. 63% and 36. 65% as compared with those
under monocrop cropping( CK2). Those indicated that the volatiles of isolated garlic sprout had more significant
effect than those of live garlic on alleviating the stress of continuous cropping of 4. sinensis. Conclusion:
Regardless of the presence of continuous cropping obstacle, appropriate concentrations of living garlic and
isolated garlic sprout volatiles had an allelopathic promoting effect on angelica root growth index and leaf

protective enzyme activity, and the effect was more obvious in continuous cropping stress conditions, so

intercropping garlic has a certain role in alleviating angelica's continuous cropping stress.
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Table 1 Experimental treatment of allelopathic effect of isolated

garlic seedlings on Angelica sinensis seedlings
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Table 2 Experimental treatment of live garlic and Angelica
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Table 3 Dynamics of plant height of Angelica sinensis seedlings

treated with isolated garlic seedlings(x + s,n=3) cm
Ab 3 SHI1H 5H9H 5H21H
CKl1 27.3+1.98° 28.6+1.27¢ 38.9+3.82¢
DC2 28.7+3.68° 31.3+0.71° 46.3+0.71°
DR1 28.1+2.40° 29.6+0.28¢ 42.6+1.84¢
DR2 29.342.12° 38.5+0.99° 52.3+£1.56%
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8.84% ; [A] M Jpr Ab BRAK 25 I FA MR R AR PR W - 290 R 13.95%. W3k 4.
F4 FEEAFRENHEAKRSENL G £ 5,n=3)
Table 4 Dynamics of plant height of Angelica sinensis treated with live garlic(x + s,n=3) cm
A 7 SH21H 6H21H 7H19H 8 18H 95 19H 10H 190
CK2 8.0+1.40° 28.5+1.41* 29.5+5.02% 48.6+0.80° 43.2+7.21¢ 37.34£3.77°¢
LC2 10.3+£3.13° 25.1+1.18® 29.0+0.54° 56.3£0.61° 54.4+0.90* 44.2+1.65®
LR1 10.2+1.13° 21.8+4.97° 25.4+1.15¢ 55.0+£2.22° 54.4+£2.07* 42.7+£1.91°
LR2 14.0+1.64* 26.5+4.56% 37.3+1.56* 59.54+3.43* 56.9+4.46* 46.9+2.28°
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Table 5 Dynamics of taproot length of Angelica sinensis seedlings

treated with isolated garlic seedlings(x + s,n=3) cm
b 3 SH1H SH9H S5H21H
CK1 6.3+0.42¢ 8.9+0.57¢ 10.2+0.57°¢
DC2 9.1+1.56° 12.5£2.26% 14.2+1.13%
DR1 7.4+0.42" 9.9+2.40% 12.6+2.69°
DR2 12.6£2.40° 14.3£2.12° 15.7£1.27°

Ab B R R K IR B B K 8 CK2 kb BB K
5.0 cm, JCIEAERERG R0 R Y H A AR ER KR &
Y B 5 Wb 300 - 25 189 K 9.73% 5[] VE K 5 Ak B 458 24 14
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Table 6 Dynamics of taproot length of Angelica sinensis treated with live garlic(x + s,n=3) cm
Qb 7 SH21H 621 H 7H19H 8H 18 H 9 19H 107 19H
CK2 9.0+1.13* 10.9+0.12° 10.5£1.37¢ 13.1£2.50° 18.5+0.97* 20.8+1.25¢
LC2 9.8+1.842 13.4+1.13* 13.0+0.31° 16.0£1.16% 20.5+4.22 23.1+0.55°
LR1 9.5+£1.032 11.9£1.68° 12.2+0.85° 15.3+0.17° 19.7+2.95° 22.6+2.54b
LR2 10.4+0.20* 13.8+0.92° 15.04£0.42 17.8+1.34% 22.443.67* 25.8+1.56°
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Table 7 Dynamics of material accumulation in aboveground part

of Angelica sinensis seedling treated with isolated garlic seedling

(X £ 5,n=3) g
Ab 3 5H1H 5J9H 5721 H
CK1 7.73+1.07° 10.40+£1.99° 12.66+0.56°
DC2 8.65+1.27% 11.65+0.56® 13.66+1.27°
DRI1 8.36+1.11% 11.14+£0.17% 14.11+0.46°
DR2 9.82+1.26* 12.42+0.27* 16.48+0.32°

Vi B 5 Jip 3 - 257 186 5 20.74% ; [ K 5 Ak 3 4% >4 15
BANE M b ER ) P B HE H 27.02% . LR 8.
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R8 FEHEAFLEX LR EBIWRMBEEU( £ 5,0=3)

Table 8 Dynamics of material accumulation in the aboveground part of Angelica sinensis treated with live garlic(x + s,n=3) g
Ab B 5H21H 6J121H 7H19H 8J118H 9 19H 107 19H
CK2 2.67+0.89* 6.36+0.51°¢ 29.16£5.87% 50.58+0.72¢ 31.46+2.45¢ 25.57+0.84°
LC2 2.93+1.14° 9.52+0.52° 26.98+2.77° 75.48+2.75° 50.82+0.59* 28.11+0.62°
LR1 2.57+0.27° 8.49+1.61° 30.54+0.85%® 69.25+3.21¢ 45.66+3.02° 28.27£3.19°
LR2 3.31+0.44° 18.594+2.06* 32.45+0.15* 85.11+2.27* 53.08+2.54* 33.02+3.542

iF DR2 &b 2 R ¥ 45 6 5 38 B B K, 48 CKL 3 &
0.56 g JCI%EAF B A W0 T 24 50 &) p M 5 4 fif
WA AR B A 30 O 170 B 18.30% 5[] A A Ak 2R
B A AR R AR 4 & E T 2 E 20.27%.
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19 H B} LR2 &b B F (%) M R 38 40 6 F 8 Bl de K. G
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Table 9 Dynamics of subsurface material accumulation of

Angelica sinensis seedlings treated with isolated garlic seedlings

(X +5,n=3) g
Ab B SH1H 5H9H 5H21H
CK1 0.86+0.04* 1.00+0.03* 1.11+0.06¢
DC2 1.05+0.02* 1.24+0.42° 1.47+0.16°
DR1 0.98+0.18* 1.02+0.06* 1.37+0.03°
DR2 1.02+0.342 1.59+0.26* 1.67+0.11°

e A5 Jolp 30 SF 247 48 E 12.29% 5 8] A K 35 Ak B 4 >4 0 PR
A MR oy e O I T 17.06% 0 WL 10,

Table 10 Dynamics of subsurface material accumulation of Angelica sinensis treated with live garlic(x + s,n=3) g
b 3 5H21H 6H21H 7H19H 8H 18 H 9H19H 10H 19H
CK2 0.49+0.13¢ 0.89+0.06" 2.50+0.67° 10.64+2.16° 31.28+1.30° 67.35+5.37°¢
LC2 0.86+0.36% 1.36+0.33" 3.69+0.38" 11.97+2.52° 35.35+2.61°* 79.26+2.89%
LR1 0.64+0.25% 1.31+£0.54° 2.52+0.18° 11.39+0.98° 35.13+1.74* 76.11+4.66°
LR2 1.00+0.08* 1.85+0.367 7.15+2.36° 19.06+3.27* 36.16+3.222 83.49+4.40*

3.2 BEUAGER T KON R R R HE R R S A i T
P 19 52 i

3.2.1 A[ACE S HM B SOD A8 fk 76 B M i
X245 05 &y 1 AR IR, BE S I %)) 1 AR K SOD
WM R B WG E . SIE ) A SOD T M &
% ¥ 4 DR2>DC2>DRI>CK1, H: /7 5 A 1 H it
DR2 4b ¥ SOD 1 ¥ & 1 , B CK1 2 5 2.673 U-
mg'. EWORE , JCE AR E T Y 54 # SOD
T VA 3% A B BB 38 P X 4 8 71.31% 5 [ 4 KRz
Aib B> I B bR AR S P 4R R 204.52%
W#E 11,

TE G R R 55 55 25 U ) VR A R il 3 v, 2 U3 AR B
SOD I VEFE R A A KA 2 T B3, 4 Kw1 i
5 #k SOD 1 PR B [ AL . 4 5 #H Pk SOD 1 1
K F B LR2>LC2>LRI>CK2, it fE 5 A 21 |
f LR2 2L FEH (1Y SOD I M3k B Fe K, 5 CK2 b # 4
1 5.186 Usmg'. BWKE , JCIE MR IE T 24
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Table 11 Dynamics of SOD activity in leaves of Angelica sinensis

seedlings treated with isolated garlic seedlingst (X + s,n=3) U-mg’!

posl! SH1H SHoH 5H21H

CK1 0.763+0.037¢ 0.339+0.014¢ 0.291+0.012¢
DC2 2.387+0.073% 1.581+0.135° 1.363+0.015
DRI 1.353+0.028¢ 0.921+0.031¢ 0.843+0.058¢
DR2 3.436+0.118° 2.994+0.159° 1.971+0.025%

5 Bk SOD I 1 8 A % 1 FE 15 0 30 o B 8
24.08% ; [F] /F A5 Ak B A 4 )T PRV SOD 3 M7 24 2
7 36.78% . W3 12,

3.2.2 ARF4#E ST F POD WG AL fEE K
w5 06 2 05 4 AR O IR 5, S 05 4 1 POD T
PHEEAETHEEBES . HIE%H PODIEMHERI N
DR2>DC2>DR1>CK1,7E 5 A 9 H i} DR2 4k B POD
T MR B R E L B CKIL %5 5.036 Urmin'-g ', %
PR32 B 0 % 1 B A5 B 38 TR 4 3 &)1 1 POD ¥ PR 4%
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®12 EEKRFFLEX LA R SODEEEN (X + 5,1=3)
Table 12 Dynamics of SOD activity in leaves ofdngelica sinensis treated with live garlic(x + s,n=3) U-'mg!
b 7 SH21H 621 H 7H19H 8 18H 9H19H
CK2 10.173+0.967¢ 7.542+1.321° 2.559+0.228¢ 0.409+0.054° 0.106+0.008¢
LC2 12.977+3.383® 11.565+0.101° 5.099+1.264° 0.858+0.214* 0.180+0.026°
LR1 12.055+0.855" 10.882+1.018* 4.063+1.450° 0.767+0.091° 0.155+0.0004*
LR2 15.359+0.709* 11.712+0.832° 7.417+0.141° 0.929+0.168* 0.533+0.013°

£ A B S 30 S 2 1R 20.82% ; 8]V R hR Ak HH A5
2 H HAE POD I M- 242 7 35.41% . WL 13,
F13 BHEFHELEXNNLPALSENF PODEMEEZL(x £ 5,n=3)

Table 13 Dynamics of POD activity in leaves of Angelica sinensis

seedlings treated with isolated garlic seedlingst(x + s,n=3)

U-min'-g!
b B SH1H SHOH SH21H
CK1 2.054+0.061°¢ 7.397+0.162¢ 6.564+0.479¢
DC2 2.662+0.184° 10.219+0.266° 8.651+£0.705°
DRI1 2.147+0.019¢ 9.852+0.176° 7.208+0.065¢
DR2 3.647+0.081°* 12.433+£0.636* 10.081+1.318*

TR R 525 5 TR Ao g8 v, > 0 A bk
POD WG EEAE K A H RS EJHEa#H . PODIE
P& & F B o LR2>LC2>LR1>CK2,7£ 9 H 19 H i
LR2 43 F /) POD I PR A B fe K fH . BIKFRI
JC ¥ AE BE RS 8 T XY T A Bk POD I 1 55 A i 1 R
15 Wp 38 ~F- 24 12 155 18.84% ; [A] 4 R o Ab LA 4 15 B4
POD I PE 4 R 31.61%. U3 14,

F14 FERFLEXNLAME PODEETUIHEG + 5,n=3)

3.2.3 AR R CAT 24 Sk,
FE B R R B 6 22 03 4 B AR U v B Y UE 4
WAK CATHEME 2 s B 48 A
CAT i M3 K 2 1 % DR2>DC2>DR1>CK 1, H. 1 7E
5 H 1 H if DR2 &b # CAT 7 o £ &5 , % CK1 42 &5
24.059 U-min'-g'. #AKFR I JOEAE B0 e T
H Y CAT W6 PR 8A % 1F B 5 1 38 7 ¥ 48 &
17.75% ; [ A K Ab B % > I B4 1 T 38 43 fif 2
¥4 55 30.83%., WL 15,

FEI R K50 5 2 VA (R VR AR 50 v, 22 09 A Ak
CAT{HEMAERANERKREFTHESE TEBEE ., Y
S A R CAT 7% P 4 1A e #1  LR2>LC2>LR1>CK2,
Hop e S H 21 H B LR2 2 BE R 19 CAT I 4 i5 31 i
KB CK2 A BRR 5 34.325 Urmg' . KRBT
AR B A 8 R 2 U AR bR CAT I PE3CA % 1F B i
iy 360 7 34 2 5 21.29% 5 (8] K Ak B A 2 05 HA1E
CAT {f M B4 55 26.82% . L3 16,

4 Fit54%ie
AR 50 FH S VRS R I B R AR Y H % A

Table 14 Dynamics of POD activity in leaves of Angelica sinensis treated with live garlic(x + s,n=3) U-mint-g?!
b 5H21H 621 H 7HI19H 8H18H 9H19H
CK2 1.656+0.021°¢ 4.348+0.305¢ 5.083+0.243¢ 12.429+1.631¢ 22.699+0.783¢
LC2 1.518+0.149¢ 6.328+0.117° 8.578+0.556° 18.223+1.063¢ 26.754+0.777%®
LR1 2.649+0.018° 5.400+0.244°¢ 7.485+0.401°¢ 14.328+1.436° 25.608+1.890°
LR2 3.657+0.024° 8.251+0.469° 13.784+1.152¢ 18.786+0.633° 27.949+0.191°*

KI5 BAFETRLENGPAYEMNF CATERZLHE

(x £ s5,n=3)

IRV a2 FH T e A e R R L DA I 4
1 32 ), A EE RS T R e AR 25 45 10 T
T BEAT B A B R W 0T AR A A0 R A e
T 5 A5 A% A S A B DU A DS . BT

Table 15 Dynamics of CAT activity in leaves of Angelica sinensis

seedlings treated with isolated garlic seedlingst(x + s,n=3)

U-min'-g!
TR — —— e % DL U5 B MO X T4 40 0 2 K A
CK1 80.621£0.419¢  44.950:0.212¢  34.163%1.034¢ B2 0. 0 A S A R A Y A A T A0 o 26 8 5 19 175 D
3 =T 4 He ) I M4 - /.
DC2 86.840+0.608° 84.443+0.597° 46.961+1.508° —F E/J = ,MK a5 H ﬁk %XT él UEI Zh H /EE k& n+ )—IJ_ %?F
it 15 M 26 90 O Ak IR A2 1A T, A 0 34 A I aE Ak 38
DR1 84.434+0.173¢ 70.030+1.216¢ 40.349+1.279¢

fEdEAE B3 . AR g LD B S5 R A fr
TAE D H Al A B S 48 S s — 2P B9 .

DR2 104.680+0.990* 90.408+0.560° 57.907+1.427*
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R16 EERKRFLEI LA F CATEEZL (T 5,1=3)
Table 16 Dynamics of CAT activity in leaves of Angelica sinensis treated with live garlic (X + 5,n=3) U-'min'-g!
Jib 7 5H21H 6H21H 7H19H 8 18H 9 19H
CK2 109.787+2.8320 87.886+3.250° 53.402+0.873* 44.120+4.736°¢ 26.204+1.868*
LC2 110.623+2.069° 105.359+3.102° 88.064+1.936* 74.161£2.377* 44.306+1.494*
LR1 136.873+7.362 91.827+6.758¢ 74.363+6.118* 59.879+2.218° 41.422+1.923*
LR2 144.112+15.494* 127.249+3.483 97.939+2.636* 73.829+2.043* 54.771+2.858*
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