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Abstract: The effect of bacterial wilt on the fertility of different textures of latosol in Hainan province (sand from
Wencheng town, Wenchang city; loam from Dacheng town, Danzhou city; clay from Yongfa town, Chengmai county)
was investigated. After the occurrence of bacterial wilt, the disease incidence, physicochemical indicators including pH,
organic matter (OM), available nitrogen (AN), available phosphorus (AP), available potassium (AK), soil porosity (SP),
bulk density (BD), mass water content (MWC) as well as enzyme activity indicators including catalase (CAT), peroxi-
dase (POD), sucrase (SC), urease (UE) and acid phosphatase (ACP) of the soil inoculated with Ralstonia solanacearum
and blank control were compared to analyze the effects of bacterial wilt on various fertility indicators. Spearman corre-
lation analysis and redundancy analysis (RDA) were used to determine the significant indicators affected by bacterial
wilt in different soil textures. The results showed that the disease incidence and severity disease index in clay were the
highest among the three soil textures, while those of loam were the lowest. In the inoculation treatments, pH, AP, SP
and POD of the three soil textures were lower than those of the control, while AN, AK, MWC and UE of clay inocula-
tion treatment were higher than those of the clay control. CAT, ACP, MWC and BD of loam inoculation treatment were
higher than those of the loam control. Spearman correlation analysis results showed that OM content, AP content, SP
and POD of the three texture soils were negatively correlated with disease incidence; ACP, pH and disease incidence in
WCS were significantly negatively correlated (P<0.05) with disease incidence; CAT and UE were significantly posi-
tively correlated (P<0.05) with disease incidence. In loam, pH, OM, POD and UE was significantly negatively corre-
lated with disease incidence (P<0.05); while CAT and ACP were significantly positively correlated with disease inci-
dence (P<0.05); SP and POD in clay were significantly negatively correlated with disease incidence (P<0.05); however,
AK content in clay was significantly positively correlated with disease incidence (P<0.05). RDA results showed that the
SP, OM content and AN content in the control and inoculation treatments were highly correlated with UE, while both SP
and AK content in the control and inoculation treatments were highly correlated with ACP and CAT respectively. After
the occurrence of bacterial wilt, most fertility indicators of control and inoculation treatment of sand and loam were
lower than those in clay. However, soil fertility level was not a sufficient condition for bacterial wilt, but most soil fer-
tility indicators were reduced due to the outbreak of bacterial wilt. The lower disease incidence and disease index of
tomato bacterial wilt in sand than in clay may be due to the higher AP content. The reason why disease incidence and
disease index of tomato bacterial wilt in loam is lower is perhaps that low pH conditions are unsuitable for the survival
of bacterial wilt. Clay with the most severe bacterial wilt disease situation including pH, nitrogen level and mass water
content was suitable for the growth and reproduction of bacterial wilt. The relative abundance of potential beneficial
microbial communities in clay may also be lower than sand and loam. Therefore, the control measures of bacterial wilt
in different soil textures should be adapted to local conditions. Meanwhile, the relevant conclusions of this study would
provide a theoretical basis for establishing the control system of bacterial wilt in Hainan province in the future.
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Tab. 1 Environmental indicators of the study plots
o 4 i 5 R 2805 1
g OMERR AR g S
. Average daily Average daily . Latitude and
Soil texture . o~ Climate .
rainfall/mm temperature/C longitude
WA
14 1.64 19.50 19°30'12"N,
109°30'14"E
Bt 2.56 20.00 19°45'45"N,
110°12'35"E
1.2 ##

PEHE A ( Solanum lycopersicum ) 1 A=t
ey, BT AP Ailsa Craig LA2838A ( AC
LA2838A ) M Al gy B Fl,  pl v [ A 4Rl
Blpp gt RS WIn], 3 b 5 R i AR
S R AR A AR R BRI R R T
N ), FAHM MNP K=15:15:15, i
F>45% . TR R R Ralstonia solanacearum
FJAT 1303 HH AL g0 %= 43 B 4lib J5 375 .

1.3 Ak

1.3.1 X%t 5 R4 2021 4 10 Hdda), 24
MWK ZE 4~5 F HITE, GFRT AR E
3 FhmiHE 3 (FTREBE: 100 cmx50 cm ); 2021
12 AT A, SSCHby, 25 o i b g
AR o 0 B 45 HU R DR 0k 6 S /NIX,
Horb 3 AN/NXAE Ry as Fxt IR XK, 32w+
YRR . HE XA . B EXTHRA; O 3 NI
VEN R BAL X, oy BERD H M Ab B2 | 4
TR AR | B AL B X AR S
AbFRZH RIS /N X AHBE 50 m, AFPRAEIE B IE . 4
BTk BE A 1x10° CFU/mL 75 41 1 LB 55 359 LA
ViR AR P A ML PRZ T AR R 4
el 100 mL/ARPO ., [R]Ak LUAR ] D5 325 0

[ 2% b Xk MR 20 DI AR 28 L AP0 LB 85
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it (MK or- Py B B I 5E LY/T 1215—
1999 ) ARyEPII g +HEWBRIE T, TR PRt i 44
FLERE (soil porosity, SP). % (bulk density,
BD ). iz & /K& ( mass water content, MWC ),
HA SRR TR, #ig+ B>y
P bR, FEARELEE 4 pH . AP
( organic matter, OM ), A % & ( available nitrogen,
AN). A% (available phosphorus, AP ) F145 54
H7 (available potassium, AK ), ¥ AL KK E
BB BR A w70 6 16 BH 5 vh 20 BRI 1 8 il
TGR B, A G A AL A ( catalase,
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14 EHELIE

AR EHE R ] SPSS 26.0 # kAT B 2

Jr 22538 (Anova), i /N 3 22k T 2 H
e (least significant difference, LSD ), >k
Spearman AH SCPE BT . JUAR M ( redundancy
analysis, RDA ) B+ 384 55 48 05 5 B AR &
JR TS 2 s {di ] Graphpad Prism 9.0 /4.
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Tab. 2 Grading standard for disease degree of
tomato bacterial wilt
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Tab. 3 Disease incidence and disease index of three dif-
ferent textural soil inoculated with R. solanacearum

I 175 51 % Gy EFhn
Disease grade Grading standard b g 28 s e KL
0 it B PR Treatment Disease incidence/% Disease index
1 1~2 5% H I 2535 R IR ot 77.88+4.89" 52.1045.71°
2 3~5 LA I AR et 52.29+11.28° 20.2542.38°
3 1~2 F-HAG . Bsg, L 95.09+4.76° 83.15£12.18"
4 ATt 205 . SERT TR SR Vi FIBIRIRNG TR R 2 5 B (P<0.05).

AR ZE MR TE R IE W B

FEBOW A 3, 45 5 b A HE 42 b b P2 AR PR 2 05 7%
WIETR R /NRIF R B>+ 4 3 Al
by A B oAb LA V) 2 AR R L N R 4K
MEZE 25 8% (P<0.05).
22 FTEBUAMRSH

3 0T M - X R A S e Ak B A B AR
W 4, XA P, w0+ H AP &A1 BD f i,
OM. AN, AK 1Ml SP ffik, HPw+ AP
TERESTHEEME L (P<0.05), Mmb+M
OM. AN. AK &5 Hl SP 4 i K T4 + F1 % +
(P<0.05), 4/ pH. BD fl MWC ik, AN
i, W BD AN (U580 4 25 5 1B 2 ( P<

Note: Different lowercase letters in the same column represent
significant difference (P<0.05).

W, AP FERM, HMWC 8% 5 T g
+ (P<0.05), OM & &AM SP W& S T+

(P<0.05), %6+ pH 580+ 22 7 W 2 ( P<0.05 ),
AL BRZE T, WP R AN SRR, BD &,
Bt AN S B, BD &fK; #H10 AN & &
fl BD 5F L HNIEInfAER EEZR

(P<0.05); FHECFXFRELL, $EFpAbBRE 3 Fh T
M3 pH 27 W% (P<0.05), 1 3 i 1 3%
SP W 2 [H] 25 S YA B 355 3 oo kb - B X IR
SEFh b AK S iEZEF B E (P<0.05), 3 Ff
JHh R R AL FEA] + 1 OM . AP FrE S SP 3

0.05); &+ pH. OM. AK & . SP fl MWC

T %

HE 4

N =

, MWC 5 F X}

x4 3B TESLBEANLFERILER

Tab. 4 Comparison of chemical properties in different treatments among three textural soils

WR2H

AN =

F8F5 Index AP Treatment >+ Sand 1 + Loam #i+ Clay
pH Xt HE 21 5.41+0.04° 4.84+0.09¢ 5.79+0.05
EE k| 5.05+0.06" 4.39+0.04° 5.79+0.14
OM /%o X 2 7.20+0.98° 15.40+1.48° 17.57+1.89*
EE k| 7.10+1.41° 13.70+0.36° 16.90+2.36"
AN/(mg'kg ") X 2 68.83+5.60° 138.47+12.03" 137.43£19.26°
EE k| 73.83+2.42° 128.93+19.35% 147.50+17.14°
AP/(mg-kg ") bopiizEi 55.30+7.84" 17.3243.22° 3.83+1.26°
EE k| 47.13+5.79" 14.53+4.56° 3.67+0.06"
AK/(mg'kg ") bopiiEi 39.30+8.78¢ 73.04+6.71° 129.97+14.40°
EE k| 27.97+6.16° 62.2349.36° 182.93+17.52°
SP/% bopiizEi 45.43+2.00° 56.13+1.84° 59.68+3.61°
EE ik 43.37+4.04° 48.39+7.52° 51.90+2.92°
BD/(0.1 g-em™) X 2 13.43£0.06" 9.04+1.19° 9.76+1.54°
EE k| 13.14+1.28" 10.35+0.66° 9.5440.62°
MWC/(mg-kg™) X 2 140.02+2.88° 98.94+6.05° 191.00+£25.72°
HeFh 2 152.09+22.11° 99.72426.13" 229.16+46.01°

I FSIARFR/NG FEERR 225 3% (P<0.05 ),

Note: Different lowercase letters in the same column represent significant difference (P<0.05).

AR+
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5 5 b, = M R 2 5 B A B2 il O ) 0 3R
5, KRR 45 b+ 38 S ) SC e bR Bl 1
BRI, =F SC IENERHARRE; B
SC AMFHAREGFEG I K/NKIF N F >+ >0 +
(P<0.05), H=3%I% CAT. POD. UE Hl ACP
AR Z [ 22 57 B3 (P<0.05), #EFhAb R

W, 3 FRTTHL 3 CAT & 1 KNy . g2
GO S XTI AR A, HEL+ A9 SC A1 ACP 1 J1ix
m, Hr ACP WE R E R T 1 (P<0.05), 3
Fhgish +3E SC 1K WA EZ M ZE SRS E;
1% POD #I UE i Jjfx &, H POD i J143 515
w41 POD {F SR B #E (P<0.05), {H
B+ UE BN S5 B4 S R R EER . b+
AL BRZA B CAT 36 J7 5 T X BRAL AL, AR BT
FIERACF X HR AL, 3 X RE 2 CAT . ACP 5 SC
WG R TR AL B, Hogy T IR 34 T4
FhabFRZE s 25 LRI AL FRZHER UE SN 1 SR BT
FIENET X IR 4L
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Tab. 5 Comparison of enzyme activity in different treatments among three textural soils

FE 45 Index AbFE Treatment fit+ Sand 3 + Loam #i 1 Clay
CAT/(mmol-g '-d™") Xt HE 2 3.5240.49° 6.68+0.13 20.5840.96
FERh e 4.88+0.77° 8.04+0.64° 16.50+0.02°

POD/(umol-g'-d™) g il 1.34+0.06° 1.540.04° 2.2240.09"
RN 1.28+0.08° 1.23+0.04° 1.78+0.02°

SC/(mg-g '+d™") Xt R 2H 4.73+1.27° 4.7240.21° 5.64+1.48"
D UIEE 4.42+0.40°" 4.85+0.12° 4.55+0.16"

UE/(10pg-g'-d™" Xf 20 9.94+0.57° 28.18+1.37° 32.36+1.78"
FERh e 13.70+1.04° 24.15+3.09° 35.27+1.62°

ACP/(umol-g'-d™") X HE 4 13.93+0.62° 27.34+2.13% 39.99+4.25°
RN 12.86+0.87° 37.64+4.65° 35.97+4.60°

H: FAIAR/NE AR ERREZR B E (P<0.05),

Note: Different lowercase letters in the same column represent significant difference (P<0.05).

24 BHREEBRERSEZBAIEROEXES T

3 0T Hl - X R A S A A B T R &
R AR S & 4545 ) Spearman A M BT
ZER LI 1, £ i 3 OM & & . AP i . SP.
POD i 13 5 kR A G, H g 1 POD
). OM &, Fitrh SP Ml POD i& 1¥ 5%
P HR L L R 56 P<0.05 ); 3 Rl B 3% MWC
TS RFREIEMC; D+ ftHh CATIEH NS
KRR W EIEM K (P<0.05), b+ UE A
ACP i 10055 K% 2 i 3E IEAH ¢ (P<0.05)
g Z A C (P<0.05); #0588+ pH A1 CAT
61500 5 &R 2 B E AL (P<0.05) Flhk
FIEAE (P<0.05); FiLH AK ST 5 RRER
BEIEMX (P<0.05), P AL AK S5
RIRFE AR,
25 TERAERMNITREDH

K 2A . K 2B 435 R X BELH | 42 b b B 4 B

A 5T 5 il % 7 B A 7341 ( redundancy analysis,
RDA) 255, 55 1. 2 JFH0 5ol i ke 1 % B4
BT 65.24% ., 24.47%, fEFALHEL 205 22
) 65.37%. 19.32%, XTHAZH+H BD, AP 5% 1
JEA Rl IE ARG, HARHEPR 555 1 )7 54l 2 171 AH
xK, HEFhACPR SXT A . X4 H, UE
( P=0.002). ACP (P=0.024) 5¥{b: 5 5 5
FHM%X, UE 5 OM. UE. SP HIX¥ER, ACP
5 AK. SP HHXME# % ; POD. CAT. SC Xf#!
e B A B 2 RS 1 R8N 5 4 Ak
A — e, ML A T, ACP
( P=0.022 ). CAT ( P=0.004 ) 5 FfkPE 5 0 &
I, Hrh ACP 5 AN BRI ' E%, CAT
5 SP. AK Bk R B %; T PER S POD.
ACP. SC XA (A1 —FM2, xR .
PR AL TR B SC 555 1 54 il 56 B e 75 il 7% 45
b B A1
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UE Q@ [0|e]0|c]0| Oe o3 UE
ACP |°|° o ACP
& xwe;w SEFS F8¢
C DI [ 1.00
pH -0.50
oM 0
AN [ﬂw
AP -1.00
AK
SP
BD
MWC
cat (@
rop (@
SC
UE | @ L
Acr (@@ ° ole
FISF I IRLAP S $ 8
A: Wd; B: Hd; Co Fid; *FRBEMKE (P<0.05); **FmMBEMNK (P<0.01),
A: Sand; B: Loam; C: Clay; * indicates significant correlation (P<0.05); ** indicates extremely significant correlation (P<0.01).
1 3MERMTEERFRRFES TERNIEIRE Spear man 18X 517
Fig. 1 Spearman correlation analysis of bacterial wilt disease incidence in three textural soils and soil fertility indicators
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A: Control; B: Inoculation treatments; Solid arrow: Physicochemical property indicators; Hollow arrow: Enzyme activity indicators.
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Fig. 2 Redundancy analysis of enzyme activity and physicochemical properties between the control and
inoculation treatments of three textural soils
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