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Salmonella and factors influencing its survival in agricultural soil in Fujian Province
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Abstract: Salmonella is a main pathogen that threats the public health through biological pollution in the soil

and foodborne disease outbreak. Hence, understanding the survival mechanisms in agriculture soil and factors

affecting the survival of Salmonella will help estimate its environmental and ecological risks. The results showed

that: (1) the sa/monella population declined in all tested soils before reaching the detection limit. The survival

time of salmonella in different soils was in the order of paddy soil > moisture soil > aeolian sandy soil> purple

soil> red soil> yellow soil; (2) the soil pH and soil organic matter content were the main control factors influenc-

ing the survival of salmonella in Fujian agricultural soil. The results indicated that the survival time of salmonella

in Fujian agricultural soil is long; therefore it could be a risk for polluting crops and underground water.

Key words: soil; Salmonella pollution; survival; dynamic; influencing factors
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G S N i C 3 Ly s W AP
¥, PITKEEE R I E
5 B S 8 TRl ECHE H VD 1] IR I [A) T s —4E DL |
EEZ G, BRI 3E Ry 1T I &
HHE N 10°~10° CFU-g', HEmIE 10'CFu-¢'™,
DRI B g (R V0 1T IR TR T e PR B AN () 2 B
RS REAN T

R R T TR RN #DITIK
B 0 3 R 2 K B A PR B B HE O 38, &3
ARG Yt K, 1R BE RN IR IE RET
PRt N R K, 50 SO KR R, VRTTIR
EPNVS R CES PN =1y SN E AT Tl
KFEEM, EREGEMERERREME, KM
VE AL AR 2 TE 5 A AR B b N A B 138, AR
AT 2020 4F  [F B 6 200 Boki ik 3 45 121,
DRl I 7 88 FS 50 it FH RS T IR ¥ G 350 1 3 22
JFIR. B, EEEASR W LERDTTIREG
Pl IR BibrdE, (ERZVD TR LE LI 1T 2471
DA AR TR BB e CL e 2 N A Bty o 7% 8 14 JE ) o

T A B i AN VDT TR T A
HAHh R AR R, EORERRGEENE, R UK IR
AR K I35 e i) IRy5 i), A CEfR .
LV TR 2 LA MEE 2N AN EE
P, L KRR SRR PRSI VT TG
FERRRE 2 MO EA T YD T] R R
PN BRSO, Bk, REEs LB
S IR T R A Bh 2 DA 3 R 75 - BRI
AR AR i A i G R R [ B 7 T A LA

R

1 MR5RE*®
1.1 EiEk

PR B N GBI TTIRE, BT RA
KAt RA R, HaEAEKIRE N 37C, WITKH
TR YL E N 120 pg-mL™ . R 56 Vb T K
WIEEFE 12 h J5 T BRI IR AR R B 77
I TRATIVD T KB AR 5 7E 10 O A LR T
FRIE (IR 100 pg-mL FIFEF) FEIR IR 97
(37.0°C, 250 rmin™) 12h ZE¥0TKEIE SN
AR, TERE BRI 2 R LTI T IR
WR IR EE, TR — B U5 R4y
HCOGE T HIREE, T R %2 OD (optical
density){5 K% 0.7, BEERIAHERE A 1.0x10°
CFU-mL".
12 il

FEREE FE R, R ECRGUKFE L,
73, O, KO, WhMEeRg . g4+
BYPRET 3AEEREN, BRSNS B E S
FRELHEEZLE (0~20 cm) FEERE, I
HUE R KSR R s e, AN LR Ry
Befk. WRAAHEE, PHER 2 mm 6, — PR
4°CURFEFIRAE R T HFID T T IR AR5 o —
FRFJEit 60 HAN 100 H i, T HAH b 224 5
g o IRERERE (pH). T3EAHLE (SOC).
SECTND (TP &8 (TK) . il PR (DOC)
KiRL (Clay). Bk (Silt) fybki (Sand) ZMHEFEg
HASEGT T (1983) gaf) (R HEAT
I3, A BAYE RS T 1.

x 1 il RYBE L F MR

Table 1 Physical and chemical properties of the soils used in this study
- et 2 N \ Al . . e
L T O 7“%% Kk BYRI% DR
. W1/70 ‘Kg .
Soil SOC TN TP TK DOC Clay Silt Sand
/KA1 Paddy soil 6.61 2.8 0.16 0.04 2.65 62.42 25.18 26.83  48.09
413 Red soil 4.84 1.37 0.11 0.02 1.28 28.55 52.14 33.75 13.89
HIE Yellow soil 5.15 1.80 0.12 0.03 0.61 47.68 39.66 17.26 43.08
% {51 Purple soil 5.58 1.57 0.10 0.07 2.83 29.39 12.39 2431 63.30
] 1 Moisture soil 5.71 2.85 0.16 0.12 2.56 74.06 21.64 24.49 53.87
Ab - Aeolian sandy soil 5.68 0.86 0.04 0.02 0.75 6.86 7.74 0.22 92.04

1.3 WEFRE

¥ — e BT KM 2 1, (5 L
TR MR &K E N 107 CFU-g ', AR )5 25 ClaR IS
FAATROE R, EIRFIMIAT 3 AFAT R4 4
B, HHERFEO0. 1. 24 3. 5. 7. 104 15, 20.

25. 30, 35 F140 d JGBUFEIIE : ARECERE T 2500
H, A —E R 0.1%8E A FRE MR BOURE, W)
HU 100 pL 3 EF OB SRR RI0E KT, Ik
FREREABIER IR (N 100 pg-mL" FI4E
P, BTN 37 CHiFMEFR SR G, tHE
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logio (CFU-g"), #RJEiEIiE Weibull Ff5%E 70
TEDE

logio(Nt)=logio(NO)-(t/6)’

Horp Nt ONEURERS b T IR 1
NO N3 IR E IR, ¢ NEUFERTE], 6
NRIEZH, p NIRESHE> 1,06 128N,
p<1 A MZAMPIR).

KH SPSS18.0 #AFHATAH I 43 Hr 1 2 JeiE &
BT, EIFEHIVER A Origing.1 KA.

2 HERS5HHh
21 WIIKEELEFNETDS
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B 1 FR. KiEL. 2, s, Kot WM
VRV D D T TR VR R B I 45 77 I 1] 2K T I
WP, E AN ] R D] PG I R i o B [ AR
e AH HE AR KR A b TR E R
TR FEERE TR G IRT 7 d AT — xR,
WITIRBE IR T PR, Bl 5150 3 NECR 1)
T, 5595 20 d Jg H3E A Vb 1T IR IR N 10%~
10°CFU-g”", B 30 d KARg A - rh b TR E A
B I ZE (10 CFU-g ™). JE#E RIS+ F1
St b I IR T T R T KR A
FRpIEHT 3 d b TARR AR E I, SRR ENZE T,
Fh 7 d JE, TEPRRERKE FEE 10°CFU-g!
Fod, RO ERRID R R IR EE 4 e e fh
15 d A1 20 d Jedud B R SRRk, s
Hb T IR PR A BONARRL, M RA 4
X R E I E B AR PR T, HAEER 1 d
Ja, BRI VDT ICE IR E TH#E 10°~10°
CFU-g", 10d J5 3P EEARM AR T K H .
22 PIKEELIEFNEEER

WITKREAKRE L, 28, g, %at, W
R KD+ RS R E R (RD) i
N 0.95~0.99, il Weibull FL3EE0 AL fAE Hb i i
PGV T TR fEAR S 6 Fhfk 3 rh AP35 3
Ao IR 2 Fon, 6 RESHD MEENN 043~
15.03, p GINESHO KYEHY 0.51~1.83, HIK
FE . W RN XD R p R T 1, Bt
CUSEANTRN p /AN T 1, WY TIREELR AL,
ST TR S Tl R R T KR L, W AR

Wbt it Weibull BLABECBIAY 11545 H 15
AEIG IS 1A B K ) 3 /K ARg = (B 2D, ARG a oy
33.23 d; A7 (Al 1) IR BRI, A7 TSI Y
910.05 do V01T IR AE AR 2448 AN [F) A0 - 458 v (1) 47
TG e KRG (33.23 d) >t (30.18 d)
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Figure 1  Survival dynamic of Salmonella in soils
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Figure 2 The survival time needed to reach the detection limit
for Salmonella in the soils

& 2 Weibull EEHIESH
Table 2  Fitted parameter values of the Weibull model

i%%@ 5 » R

Soil type
JKAE+ Paddy soil  15.03+0.17  1.83£0.02  0.98+0.01
41 3% Red soil 1.09+0.06  0.63+0.02  0.98+0.01
I Yellow soil 0.43+0.05  0.51x0.02  0.98+0.02
24,1 Purple soil 2434022  0.90£0.05  0.98+0.01
it Moisture soil ~ 11.69£0.16  1.58£0.04  0.98+0.02
B+ 7.994045  1.49+0.07  0.95+0.01

Coastal sandy soil
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TIER) pH A (=0.861) A EMSE, S5HM
BR(=0.697) R AT i ERR (7=0.585) .35 IEAIE,
HE5METYEE =0.634) 2EZHRTHE,
5] U= 77 F2 20 A7 RT LA A7 45 3 R AL A TRV T
ICH7E L3 A7V B [ s E L, VT T IR AT
WG A S IR 2 uE S RIASHLER 4, 3
B = — kRN ity =42.57+9.67(pH)

+4.90(SOC), BRI A I E R % R* 8 0.94, P fH
/NF0.01, FREMERRRL, BAgHHEE
FHRERRRAE T pH FMEIEAYLR 2 NEA R,
i B ARSI M TTRE R 5B, H pH F SOC 57
ITIRHEE P AR R ¢, B8 IEAH
2%, ULH pH FI-LIEA ML & 2 R AR A Al
TRV TR AR B R

* 3 HFENESHR R RAX TSR

Table 3 Pearson’s correlation coefficients between Salmonella survival time and properties of the soils

el q AP B e £l EIREEEATS kL Bk kL
Item P soC TN TP TK DOC Clay Silt Sand
ty 0.861" 0.697* 0.168 0.353 0.466 0.585* -0.637* 0.039 0.396

*® 4 DNREFERES TR R B % TEEEYT

Table 4 Stepwise multiple-linear regression analysis of Salmonella survival time with properties of the soils

[H[J377F2 Regression equation R F 18 Fvalue T{H Tvalue
‘# % Constant -4.64™
17~-42.57+9.67(pH)+4.90 (SOC) 0.94 33.09" pH 5.45™"
AT soC 324"

3 Tie5%R

IR RERY, BEMERES 6 fhEZ i
VD 17T IR B 1R R B i A i 77 ) [ F A A T B T T
B, HARM -SRI REE T EA A HEA
o WITIKEAAESNA T IEE Weibull FLFEHEY
13 BT AR, VDT T IR TEAN [ 3 (R A7V )
T A KA > 4 > i b+ > 50+ >
CIIE>IE . KRBT RAEEA R EER R IE,
AR KRG T 1606 T3, Y1 IR EKFE - A7
TG TR 30 2%, Ut B 38 it RN 5 7K B E N
IKFE LBV T IR TE 3 e ) B R (3K . G 2R
NEE ) AR T IR TS G I8, s &
F 3 il 5 G B S K R S Vb 1T IR T
PEAE AR, T HLA VD 1T IR T G I - 4848 3 MY /K
MR S5 bR K, ERELLIZ R RE SRR 1YD 1]
G M 3 PR R 3 N3 R K, 5 4t R AR K
PRV YRIRE, MR LR RS DA S R
SRS KR R R M R K, e R B R
R T AR KRR E T, Bk, WIS
TIEAF R T T IR RN 2 P PA iR BT % A8 1
Tk, HAEM TR REHE KR LA AP, A
LRGN KRS . a0 P, Kt Wt
AR RID = VD 1] BB B A5 B ] 3517 10 d BA
b, BREAARSEEG A AT BIRAR A 6 P 3 B IR
Jiti A J 35146 5 e B 2R /K ORT - 7K P XU

R A Z SeIB D BIHIEW] © 4% pH 5+
AU S R YD [ B AR 2 3 B 4
HAEE I BRI o Y01 R G N PR A A
5, FERXNVEE WD RE T UE RN AR pH
1, LHMEECRSHE pH AT 2R,
TIEA PGS LRV R EAAE K R EAE
FEPNFRIE, T AU & B ) R /NL
BRE SR, TR R AR R R R KR
WHFE CEUE ] 7 A LS L3 b ] R A e
REARFAT2T28, AL pH B A E oA B 1)
R TTIRIE R R T 218 T HoAl 0, A
G 1% 5] S FAR
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