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Response of Continuous Cropping Watermelon Resistance System
and Soil Micro-ecology to Associative Garlic
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Abstract: Taking the garlic-watermelon allelopathy associated cultivation model as the research object, we
set up three treatments of watermelon monocropping, garlic seedling stage accompanying watermelon,
garlic full growth stage accompanying watermelon, and investigated the incidence of watermelon fusarium
wilt, watermelon leaf antioxidant enzyme activities and osmotic adjustment substance contents, as well as
rhizosphere soil enzyme activity and microbial quantity. to explore the influence of garlic accompanying on
the enzymatic antioxidant system of watermelon and soil characteristics. The results showed that: (1) in
the garlic-associated cultivation system, the incidence of watermelon fusarium wilt was significantly lower
than that of the monoculture control, and the associated treatment effect during the whole growth period
was better. (2) The garlic-associated cultivation of watermelon leaf antioxidant enzymes (superoxide dis-

mutase, superoxide dismutase, etc, ) activities of peroxidase and catalase were significantly increased com-
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pared with the single control, and the increase in the associated treatments during the whole growth period
was greater. (3) The soluble sugar and soluble protein contents in leaves of the garlic-associated cultivated
watermelon were significantly increased than the single control, while its proline content was significantly
reduced, and the accompanying treatments changed more throughout the growth period. (4) The number
of fungi and Fusarium oxysporum in the rhizosphere soil of the garlic-associated watermelon was signifi-
cantly reduced compared to the single control, while the number of bacteria and actinomycetes significantly
increased. At the same time, the activities of polyphenol oxidase, peroxidase and urease in the rhizosphere
soil of watermelon increased compared with the control, while the activity of invertase decreased signifi-
cantly, It can be seen that garlic-associated cultivation significantly inhibited the incidence of watermelon
fusarium wilt, enhanced plant leaf antioxidant enzyme activities, increased plant leaf osmotic adjustment
substance contents, and effectively improved rhizosphere soil colony balance and soil enzyme activities,
thereby increasing watermelon resistance and rhizosphere soil quality, effectively breaking the watermelon
continuous cropping barriers.

Key words: continuous cropping watermelon;enzymatic system; soil microorganisms; associated garlic

HEL ) 3o R I RS 4 A 2 ) S B B 5 e ki B Y A A 2 415 [F) — o i ) o) 25 30 5 AU 0 2 7 ol

F B s A I PR A L 3l ) B Al A W B9 2R R
BRI T A A = B A
OB, M SRR B IR DL R A% A R A T
2 H XL R KA B S T e L Al
Pyl B AR A KT R PR, BT A
BRI /N2 - PR A 3R 5 AT A5 280 2 P I
FOE L PO VR R RCR . S R bR R SR K
B /N R R K RS AR I TS RT3 AR B -
A HLIR Y o, /N2 AR AR TG T BORH O A B 1 A
REARE 5 B 50 RO P g 0 25 32 4 VR T A A0 2
FISRAE R s AN [ i BE 4% K R 4 W 7T LA 54
1l 4% P ] 24 S A I BRI A D B R K
i L 1 27 [ AR 5 AR R I A I R A A T
DA AR BTN & 3 3 AL 5 B RIS IR B I
FroA OGS AL B TG P S T B ICAE BR AR W) A 2R
R R R T I 43 0 R AT AR /N 22 o S AL
Tk S E RS I Y ) ] R s R
ST MDA #r i g 5t

R EGRAREY . M TAREARAREE
TERT . W RIS — 28 R AR A VR ) W) A s de 1 . B
K an- T EAEVE Y AR B £ e A e, R K
wR AR ST B Y A T B R A A S S
CAMRIE . Kst3 A A B AE % 3% i 2 i AR
P ST 1 A AR B A A AR RO G AR B
TP PRI L 9/ AR B AR 25 2k OB 3 R P T
Wk P R AR g 0 SR B A R R AT 2 3 T
Tt A= W R R R, DL R SR S A R
U R /N A A R T L D A AR B T
V8T L /N A2 AR PR L A D R

PG AR TR B R B R, P AR M AR K A 55 ™
R TR 4 DL B A g L T,
PO IR (Citrullus lanatus) JEr=dE M, & —Fh T Z 1Y
ZAEY AT E A TAEY b S A A R A0
FoR R R —Y ) KB EAE. T
HEAERUBAL L AR Y AL Bl AR, O R0 R it I R K )
150, I 2 Bt A B 14 = AT 45 1 S B g P A M B
b B 7R B DL R R Ak Fh AL 8 i - SR IS MR
Wit b SR W R 9 R A L 3 P I B e 2 K
JEH AL ZE R 0 & A 5 R VE AR BRAE T, ™ B 1 5
ES QL) WA N N T AN G P | A1) N (2
B i U L 2 il 52 9 R 15 it - 3R A i Ay PR A P TR
BAl 2 K I OCHE T 2R . H HOC T PG I G 1 [ i
AW 5E A AH G R I8 L (H B 5% B 2 sl B AR A — 22
8 TR) R < 05 75 o A 1) o Dt T A T A R BB
R AR T 368 4 7 9 A 22 g o 1IN R S 1 JRE 2 L T
R A ] 22 AT R 1 it b 4 R 5 Ak AR 2 2
Al AR 2 A0 B R TS G R R RUR AR, AR Bk
2 5 A= By TR R SRR 3R BT VA E H AR S5 R R
SN U NS S RO S SR8 PN P U B (2
VG TN 5 52 W] 14 A O BIF 58 i 45 /b HOR 2 $wik 58
PRSI L 2 T Ko K IR A W58 58 b, T
HAS RS, K, A5 LIPS R f it 2 57
AR ER BRI T R ] AR A A AR 58 R 34
A VU I - 8 [ 05 52 Al OR8] 28 A X 75 TG
Fili 28905 0 8 i R P AR AL Tl R G AR B S Rl AR
YOI RERRIE B SZ W L 5 TR PR TR R 1 SRR 1 X % A
VY I A 3 B A5 By 45 4 LB L LA RE 8 o 3% A 1Y R
A R o R s A P K R R R SRR



4 4] RTE G ARV NHL I 5 58 T b e A 25 %0 s A 1 ) 7 637

1 ARk

1.1 ks

SRV DR 3B 2 5, SRR AR Rz 4T 0,
VL9548 ARk B2 Be 1 1 R BHFT E B A, AR
el T U P IS I SR i . R
2014—2018 AL #ELE 5 F AP A PN, 2018 4 10 H
FRAE K55, 2019 4F 2 HJR P RHE R .4 H R4k .6
EEIECE VPN
1.2 REigit

AR T 2018 4F 10 J & 2019 4F 6 A #EL
I AR B F B 1 R BT 90 S N AT, e
B3 AL IR . — 21 Ry %A PE K+ 28 11 % BCCKD
T2 R AR VE N A KRR A AR L R i S TR BR
(T =4 EAEVE IR+ K2 E F WA, 76K
WK I CRR Sk (T, REZHACEE 3 R ER . EKR 40
B, Hop, CK KMl e ] FF — 4% 40 em 98,25 em
BRI I 60 cm AR HEARATEE 3 m X 0.3 m #%
PG T, M T, b FRAE B ETE 60 com N HRATHE
20 em X 10 cm FRAE 3 17 Ko HAh 1E & 45
1.3 MELIRER T E
1.3.1 ARBHERERE EING 20 d, JFHREK
SE TV RS 2299 & 00 R CRIR PR AR 25355,
AR 1/2 L) USR5 d Zih 1k, Rit
giit 4 k.
1.3.2 ARMHFELIER NG 20 d, 5K
15 Jy it CAAEEFREIO A 5 i o >R H 800 D s 32 0
M H B AL AL T (SOD) 3 1, 5% FH AL 81 A iy B
W 3 E AL P i (POD) 36 M, R FH 5840 23 o B 1
W58 3 E AL S (CAT) 16 7 5 T & = %
FABRAR I B 22 A 3k e L ot A A i
Z: W 35 2505 10 7 vk 0 5 o M 2 I 4 B R PR il 3
IKAZ R VE D 5 , AT i 1 W 2 kSR A I o 1R ) 125 D
JE 5 ATV IR AR S AR L e 22 I E
1.3.3 TEMEYRTERS VHIGRE . R ATER
T AEHFR T 10 em Ab 3 HICEAE . R G BEF- Al
I E A0 LT I 2 TR DL R e A 8k T TR Y AR )
BB I SR H A YT R FIREE R L
PR 0 SR 5 T PRRE IR B  TRO TA E R
R G — 5 1 IR 5 A ik T 1A B iR FH Komda
H e Rt e 95 3k .+ e R0 B DR L S Ak )
02 B S P G P 2 BEOG R B 45 1 D i 5
1.4 #HiEE

K H] Excel 2003 #4748 40 3, F H] SAS #ff:

R U6 B PR JE AT O 22 43 B Al Duncan’s 2 8 L #E,
2 RS54

2.1 AnEENEERRIREREFENZ MM

T A B B 2 R 5 A 3 AR PO IO 25 0 %
WEREAL. EVENEING. M5 H 25 HEl 6 A 9
H o 2 A 317G TR 22 95 2 9 258 19 3 W 484 n o (H s ff
A hb AR 2 5 AR T R (CKO , HIR A R B R CK
>T,>T, (" 1, Hrf,5 A 25 H.CK XK N
25.81%,T, M1 T, BWWE¥H 05 A 30 H,CK &
WK oM 55.38%, T, T, M A& Ik H 5 X At 35 22
FRFEP<0.05)56 A 4 H 4 4b ¥ % 5 4k 4 5
BT, VT, Ab 3R A 22 95 & 9 2 43 0l LE X R
U 46,00 Y0 FT 123 94 5 45 A B 259 & R 4
6 H9 HiksEl&EE., T,.T, &34 F) X} 18 8
FH > 39, 73% M1 61.00%
2.2 AnfEEXEETERMHH R SWEE % E
SUFYEENZN

A B B 2 R B X % VR VE I R BT A AL RIS
PEFNRE BT 8 AL ™= ) & i A W e (R DL J
A A S = T \N U o e T R G Y (A
AR . Hop LT, AR B R iR A ik
it | 3ok S AL P G Ao ST SR I M L B X TR )
FWIN 46, 12% .2, 73 % A1 13, 94 %, T, 4b 200 4351
WL 59. 85% .18, 72% Ml 22.53%; T, AL H 5
T, b #EAH L 343 51 G 25 38 9. 40%6 . 15. 57 % Al
7.53% ., [, KErfEAE L T, 1 T, P50 A 5

<1007
S ECK
8 90 a
ém_z? a
g2 rop H a
B2 60t
it b
=2 S0f b
WE A0F ¢
EE 30} 1
£ 20t b
g 10} c
=
=9 0 L ! !
525 5-30 6-04 6-09

fif 1] Date/(month-day)

AN [F /NG 5 R 7 [R] 9 40 R E] 7E 0. 05 /K
5 W (P<C0.05), FF
B G AR X 3 A PG JICAR, 28 9 K 0 28 114 5 T
Different letters during same time indicate significant difference
among various treatments at 0. 05 level (P<Z0.05).
The same as follows
Fig. 1 Effect of garlic allelopathy on the incidence of

watermelon wilt in continuous cropping
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Table 2 The osmotic adjustment substances in leaves of

continuous cropping watermelon with garlic accompanying

i R £ it TTRMEEASE WA R

gl Proline Soluble protein Soluble sugar
Treatment content content content

/(ug g D /(mgeg b /(mge+g b

CK 108. 65+2. 38a 59.62+1.05b 17.89+0.71b

T, 96.2442.53b 61.16+1. 48a 18.01+0. 80b

T, 85.03%3. 93¢ 61.51%1.23a 20.3540. 76a
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Table 1 The antioxidant enzyme activities and membrane oxidation products in leaves of continuous cropping
watermelon with garlic accompanying
fb AL I A o Ak Yy i it AL S [ aHEA LR A B B IE BR e
Treatment SOD POD CAT Malondialdehyde Hydrogen peroxide Superoxide anion

catme /(U-g H J(Ue+g ' emin /(Us+g ' eminH /(pmol + g B /(umol « g~ scavenging ability/ %

CK 476.14415. 46¢ 186. 984 1. 80c 25.5240. 44c¢ 35.1%1.69a 5.6840. 16a 6.10

T, 695.73+27.92b 192.09+7.69b 29.08+1.11b 31.1+1.81b 5.537+0. 15a 7.22

T, 761.11+18.55a 221.99+15.01a 31.2741.95a 29.6741.79¢ 4.9240.45b 7.43

T W BE S AN /NS 5 B R AL BR [ A 0. 05 K22 5% W3 . T [l

Note: Different letters within same column indicate significant difference among various treatments at 0. 05 level (P<C0.05). The same as follows
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Table 3 The microbial quantity in rhizosphere soil from continuous crop watermelon with garlic accompanying

b 3 i) B R TE AL T T
Treatment Bacterial/( X10°cfu+ g ') Fungus/(X10'cfu+g ')  Actinomycetes/(X10°cfu~ g ')  Fusarium oxysporum/(X10°cfu+g )
CK 551+65.77¢ 370+35. 11a 39+5.51b 28+1.53a
T, 633434, 29b 147+4. 36b 105+13. 23a 19+4.73b
T, 808+35.79a 111£28.01c 1124+17. 95a 940. 58¢c
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Table 4 The enzyme activities in rhizosphere soil from continuous cropping watermelon with garlic accompanying

fb g 2 T S AL I 1 i A T I i 0 14 TR M G 0
Treat . Polyphenol oxidase Peroxidase activity Urease activity Sucrase activity
reatmen /(pmol « g7t e d™H) /(pmol » gt e d™H /(pmol » g7+ d™H) /(pmol « g7t e d™H)
CK 42.79+2.39¢c 53.3242. 04c 309.68+17.47¢ 128.284+1.52a
T, 46.26+1. 30b 68.77+0.73b 362.45+22.19b 71.33+2.56b
T, 48.2740. 86a 69.2441. 45a 419.10+18.93a 76.04-+1.91b
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