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Abstract

In order to explore the effects of three microbial fertilizers on soil pH and nutrients in tobacco fields,
field randomized block experiments were conducted. The results showed that after the removal of top,
the pH value of CK decreased by 0.83 compared with that before transplanting. The treatment of

EHAEE .

XESIM: 58, L, Bind, BERE 3 A EEY @ REXH I 3E pH ZFEaRATER D). RAkEEE, 2026, 16(1):
60-66. DOI: 10.12677/hjas.2026.161009


https://www.hanspub.org/journal/hjas
https://doi.org/10.12677/hjas.2026.161009
https://doi.org/10.12677/hjas.2026.161009
https://www.hanspub.org/

%

i

Pax
&

Bacillus atrophaeus and Burkholderia cenocepacia microbial fertilizer slowed down the pH value de-
cline by 46.99% and 43.37%, respectively. The degradation of soil organic matter was 1.59 and 1.53
times of CK, respectively, and the absorption of potassium fertilizer was increased by 19.62% and
16.76%, respectively; the effect of three microbial fertilizers on the content of available phosphorus
in tobacco growing soil was not obvious; the nitrogen utilization rate of microbial fertilizer containing
Burkholderia cenocepacia was 34.26% higher than that of CK treatment. Bacillus atrophaeus had the
best effect in alleviating soil acidification and improving soil nutrient utilization.
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1. 5|15

FEMAAE R AN 5T 32 3 pHAR[1] [2]. TR 3] MR E[4] [5]. “RUMR[5] [6]5F I B2 . 1E
HZRERT, THIRREIAE KA B I, SR S RS e 2L K 3K 2 — (2], 3% pH {H
A LGS R MRt 5 € ) S 22+ 3R IR 3R [1]-[3], MRAE 3% pH 4.5~8.5 #REZEK[7], & H [ pH E
A BT e AR AR [8]. BARA LR & LIS BN — 7, (HEATRIE) LilE 2 J5m
YERT, [RII R 52 mi 5 AR (R KA R E[9]. 2R 2E[ 1010 FER T, pH E 5 B AN, A 20k 5 3 5,
B S S AT WU AP AE B AR O, Nt A A AT BILAE 5 vy 38K pH EDRBAE 38 ZEAR[11]
SENRIBETERY, it RUEY R IR 3t L3RR pH A, WS TRy, (EHEERRAEAC, S AR SUN
Ve, ST R, SO

DNRZCE N NEXRT A T 358 pH K IR 73 IO 1R T A il ide P 2 (A o e /R T QT & 2848 2 AT
VE A R ST T AR 2 AT TR 3 R BRI e P R B, DA B R A A SR
PR e LR A A

2. REMB SR
2.1 s
IR T BT B R BN, R4 103.2030°, JbZh 24.8232°, K 1960 m.
2.2. R mH
SFPLIAE RS0, T 2022 4E 2 H 13 HiERl, 2022 454 H 24 HEHK.
2.3. R

W25 S AT B /RS RTE 0.2 AL/SEMBUEIRALCR ) & 248 58 AT 0.2 2A 1/ sC it
P RECR 7)) 25 Al 2 2 FRAT B AR 2 FAT 1 2 AL H8 1/ 5w IR E MR IE (U)o RIR A4 R e B W ER
EEARAT IR A 3R A

2.4. WHEET
WIS 4 DACH, BHE 3 DM RCEWREILALEAT 1 ASF AU R (CK)ALEE, UM EELY R 3 IRER, %
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INXAE A TE) FERLEER, ANXTHAR 36 m2. ANFEIACBRIAFRE 1 A7R974T, i FE P Va1 IR 2 i i AR 7=
WVEREAT o
2.5. A A%

ROER A RS RIS 3G A (0 50 2 R A ER T 0.2 12/ 50 AR I IE, FEy 40 ke/ BT, LABCHEZE L4 4
A, R IR R 15%: AR B Bk i S S0 R 0.2 12907/ 5E B E AR, IR 40
kg/RT, ACIENEF B 15%: A3 C Rkt F 2 o SE AT s R R 2 TAT I 2 12707/ o i
TEAEHERR, PRy 2 L/RT, ALRE I B 100G I B ¢ A0 CR ANt P Ak TR L, A 4 R 3 0t A
i f .

3. AIEEE
3.1. FEEIZERIAE

T RRRE AR AT AT IR 70 3l B REEAT pH B AHLR & & KBRS
AT .

3.2. HIREREEFE

FERRAT,  AERIG A FH 2 B8 T BOREIR AT H 3B HORE s 3TT0US . ASDIXBENLIERL 5 PRIERE, EMIPR
WRErFE B 10 em LA HUREZ 10~20 cm [+, GRANEEIICA 15 MRPIRIRER TR G505 B 1 kg 1%

W. o

4. ERDH
4.1. ARIEYEEEE TR pH B9FBIER

B2 1 AT, FEARTTAEAE 15 pH A 5.89, 1 10l 44 M 5 ik A 0t FH AL BE P CK Ab 3 pHL B T %
T 0.83, BEFMCEYIRIER A LB, B AbFE. C ACFE PH {H FRAFEZE R % . MRAMAEMHEER 3 ANk
H pH [EHAFT FRE, (B RIERESKT CK A3 . jiH & 246 2F A 0.2 1278 7/ AP B IER B
AbFE pH 1 FF% 0.44, TFFIREE N CK AHER 53.01%, FERIENR> 46.99%; Jiti & 1A 70 2 /R 8 I 0.2 12/
SR A Ab3E pH {E TR 7 0.47, TFEIREN CK AL 56.63%, FEfEi/b 43.37%; JitiH &
ity B 2 PR R RO B 2R AT B 2 42987 R IR IR C b3 pH {E R F% T 0.75, FFEMREEN CK
AEFEFY) 90.36%, FEMRAIE 9.64%.
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Table 1. Soil pH value detection results before transplanting and after topping

@ 1. BRAEFFTINE IR pH ERMEER

b7 RHT

A B C CK

pH 1H 5.89 5.42 5.45 5.14 5.06

4.2. TEIRAEWEERHEE T RAH R (R R

FHEE 2 v, Rk ATAE AR I MU & 8ol 47.93 g/kg, FT TG $4 8  BUE AT &6 A AL AR A CK AR
GHURBEAR T 10.87 g/kg, BURREZE, MEMREN 22.68%. Wi HMEMEIER 3 AN CFEG LT B
T CK AREE . Jiti FH & 48 2E AP I 0.2 127 /5 FIE Y 1 IR G B AC B HUTUROIE FH A A 0 B IR A
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AREE . C A3 S HE R Rt A e AL AR B CKOAR BRI B3, FEfR T 17.29 g/kg, 52N 36.08%, %
fiR R CK AT 1.59 15, MR IL CK ALFEHETE 59.08%; it FH & 11 70 2 /R 7 FG B 0.2 A2/ 78 I A= Wi
HERT A KEFEA PR PR T 16.68 glkg, BRARZEAN 34.81%, FEMFEZE CK B 1.53 1%, BRAEFLL CK 4
PRAE T 53.49%; it FH 15 B B 2 SR TR AT AR VE R SR HUAT R 2 AT/ n AR WD BB C AL LT P A
T 1314 g/kg, FEMFEFRN 27.41%, FEfEEE CK AREEM 1.21 5, FEMEERLL CK ALFEHE & 20.84%.

Table 2. Detection results of soil organic matter content (OM, g/kg) before transplanting and after topping

2. BHEETAITIE LIRBIR S E(OM, gk ML R

B TR
i3 BRI

BHHLUR G = 47.93 31.24 30.63 34.79 37.07

4.3. TN [EIRAE S R R EAE - K R F A E

HHe 3 AT, AR AT I3 K Ak U5 BN 328.70 mg/kg, T T 4% [ 0t AT B ite FH AL R ) CK
MK RPE R S 2 TR T 13.26 mg/kg, TNRCRARZE, TIREIEEN 4.04%. M HMAEYIEER 3 > ab5
IKFRPER T BRI E T CK AR . il A0 SO R KBS 0.2 424/ 5E R AE P R IR A AR BE /K Af 14 0 7 =
BT 125.90 mg/kg, B MY EACK) B ALFE, C AbFEAN I IR R kG AR & AL AR CK AL T %
FREERE, TR N 38.30%, FRFEEZ CK AHET 9.50 fi, TFREMRE L CK AbEE = 34.26 N 43 1is
Tt P & 25 400 2 AT 1 0.2 /298 T/ 5a U AE Y IR Y B ALK ME RS 8B N4 T 52.02 mg/kg, FFEIRE AN
15.82%, FFFEZ CK AFE 3.92 £, FRHEIEELL CK AR 11.78 AN 2 A il & R 2R A AT 5 0
FRVER ZERFF I 2 12T/ AR RN C MUK SR T 50.96 mgkg, FFEIERE AN
15.50%, FFEEZE CK AP 3.84 1, TFEIEAELL CK AL S 11.46 AN H 40 A

Table 3. Detection results of soil hydrolytic nitrogen content (N, mg/kg) before transplanting and after topping
3. BHEETAITIUE TR RS BN, my/ke) LR

TG
hba V25> %)
A B C CK
KRR S 328.70 202.80 276.68 277.74 315.43

4.4. N EIRE DEEXER TR AW TR

Table 4. Test results of available phosphorus content (P, mg/kg) in soil before transplanting and after topping
4. BRETAITIIE HRBYUB S EP, mg/keMER

TG
A B C CK
B = 54.93 94.25 104.58 104.58 100.49

AbBE B ARAT

FHEE 4 a0, FEARATHN 3G 205 50N 54.93 mg/kg,  FT 105 12 85 e AR 5t A AL AR CK 4b
A S BN 100.49 mg/kg, EERSARATIIIN T 45.56 mg/kg, HE A 82.93%. Jiti Fl &1 v B /R K 0.2
{2/5E A IR A JEFRAG %05 8N 94.25 mg/kg, & & EL CK ALFAK 6.21%, LLREARATHE N T 39.32
mg/kg, RN 71.58%, HMEIL CK ALK 11.36 /NE 7355 i & S48 5 HAF I 0.2 12T/ A9
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BNE) B AL A FH 25 A 5 2F A A B ARV K 2 AT B 2 A7/ M B IR C AbBEE S & &
Y18 104.58 mg/kg, FEMILL CK AR 4.07%, LB IRATIEIN T 49.65 mg/kg, HIEIIN 90.39%, 1
MES L CK AbHE = 7.45 AN 5 Mo

4.5. T EIRE DE B R R A F TR

f7e 5 AT, RS R AR S A S BN 223.4 me/kg,  FT TS F I AT B P AL AR Y CK A
HEHE AR EON 532.2 mg/kg, ELREFRATIE NN T 308.8 mg/kg, Bt ALK A AbBE. B AbHEE, C Ab
HRAG AL 2, G0N 138.23%. it F A= P pR AR 3 A A BT KB i R AN R K T CK bR . it
FH & R B 2F AT R FORE K0 2 O B 2 ACHT/ 5 OB AE R AR I C AR FRIE SR 2 B0 498.5 mg/kg, L
CK 4bFIK 6.33%, ELAEFRRIIGIN T 275.10 mg/kg, NG A 123.14%, iR CK AFIK 15.00 AN 75 s
it FE 2511 5 R A EG T 0.2 42/ 5 PR AE P B A ) A A B T R B 443.0 mg/kg, H CKARFRAE 19.62%,
ELRS AR BTG N T 219.6 mg/kg, HIEA 98.30%, HilE L CK ALFRAK 39.93 /ANFT 40 as it FH 45 2540 2F f AP i
0.2 1230 1/5 A B IR B AL TR0 & BN 427 .8 mg/kg, Eb CK ALK 16.76%, LLAFRATHE N T
204.4 mg/kg, HAMRA 91.50%, MR CK ALK 46.73 AN 43 s

Table 5. Detection results of soil available potassium content (K, mg/kg) before transplanting and after topping

= 5. BREAITIE DIERMER S 2K, mg/k) MR

po3: BT
A B C CK

WA B 2234 443.0 427.8 498.5 532.2

5. &R 5itie
5.1. WAEMEREXER RO RHER

5.1.1. ERET|ERN

o FRH R A 2t FH AL B F) CK AR BRIRBR AT TS, 338 pH (E MR R, 158 AL IR it F 2 S B0
-4 pH [ KME R % RIEF R 3 FEYI B, RETEASFIFLE LAl pH AE R4, RIpRZERE 00+
HEIRAL, SR SIS B3, & ZA AT 0.2 12 F/50 BAE M B IR A& 0 T8 /R
PEICEE 0.2 12/58 ITAE P B REX FEAH pH E T B IR AE FHECR H, 0 5lk&z T 46.99%F1 43.37%H pH
(ERNEN

5.1.2. {RFEBHRERE

At B AR P B RE R b, A NUR M BE R EC N SRS, B RBIAT TS, A LT R R AN
22.68%, IR T P BE AE ) = A A SRS R BT 0 (A WD R R 27.41%~36.08%, A LT R fif
HHJE CK AR 1.21 15~1.59 15, RIAVUTFEARZRESEE T 21%~59%. & 248 AR 0.2 A4 H1/5 Tl
AR AN AP o B R A G B 0.2 42/ 5 AR AE 0 B K AR AR - 58 WL B A R 4R T F R R |, 4330l
P2 1 59.08%71 53.49%; & i B 2 AT R AR VE A 27 AU IR 2 AZAT/Se IBAE AR C AbBEA LB RE
fifR AN HE CK AbFRER =y 20.84%, ASFIFT PR E AR —, G AEY B A S R R A BT R
AEERER 2, SHIE R AT A LS B B R IR T HE ] S A — € IEAHG K R

5.1.3. @IESHRARFI ARE
eI BAEHNEUR, B 5 SEURRE N, PERE, 2R RE 5 SEURK TSR, &7
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it P ZRE, A U AE i 1) A R SRR ST FH ot 908 LR I e B DG BB . A I MR, R FH A 2 P T
A CK ALFEATT0 5 HH H - 33 b K it B AN LR AR AT T B8 4.04%, SRARATH Y, BIRATAIT TG
RO L 3K PR S AL T AP IR, UL AE i FH RO e, R AR AR KR B IS %
ioke ERIEF I 3 PR P T A e f ik b 3 v IR R AL K A 260, B kA8 R U R IR ST o G
B, AR RIERE 0.2 14/7 AP s AR 0 358 v RUIR AR AL UK M R I RCR 3 KR ER S
B ARAT NI T 125.90 mg/kg, X LIEAG P& K ANER R 24 38.30%, b CK AL 34.26 M H
oy FIHE N CK ALER) 9.5 £ & 246 2E AT E 0.2 A58 T/5a A AE . A5G 5 2 AT B8 AN At
K SRR 2 ACH7/ S A P o AR R A — s Rk s P & WA E . R 3 37E 15%8L |,
PIt CK AbEEE 11 ANE Sl b

it FH 5 A1 S0 B R TR 0.2 A2/ 58 AZE I AR A A Ab AT i & B L CKARBEAR 6.21%, Jifi &
FEYEMIATIE 0.2 A28 T/ 5 AP IR B AL FE AR it FH 25 Ak 5 25 R R B R AR Ve A 2R AT 18 2 1271/
S AE DR R C A FEA 25 BN L CK KRB R 4.07%, WiFH 3 Fhisi A 4 b IO AR AR -9 P oA 250
R AN .

BT IRIRE H  gKR R S B R, TS BT S A oL, AR E i T A AR,
AT T -3 b R & e . 3 FRARZE W v AR IS EL A I SRR R SRR RO P T, 5 2848 2 P 1
0.2 AAF/ SR AP AL B AR H IR R O 2, BRI &4 = T 19.62%, H IR &1A
SR RIBIREE 0.2 14/ MREYI BRI A b3, BARRICEIR S T 16.76%. & 246 5 A B 0.2 1T
/5 PRI AR A T AN 54 S B R A R 0.2 A4/ 5 R A 47 T AL D 79 A4 Ak %o 0 B AT 8 ) (i g A P 0
T3 Al B 2 AT TR AR K 2 PO T 2 ACHEF/ 5 OB R B I C b3, BRAER S AR & T 6.33%,
P AR AR A SS, AR S SRR R AT AR B IR — 2, AR RS RIEH K.

5.2. BEEMRERNBSEEEN

FUETERI A P i AR B S 3 A 2 s, AT TR e AR A SR A 1 OB AR I
Ay R B. pseudomallei) NA&HFEUR B, 1] BRI GL G e B IE NFE[12],  E G 4 58 D5 2H 0 7 DA B
PRz VRN TCTEE Sy R ), B TE N 35 R X R IR i, 1 B AR YRR B . 24 SF AT B T4
WitESR, ARSI e S R E AR A, R S T SR R . R AT B A A
VERD ZF AT IR R GRAS (AN A, H IR Q L1/ 50) vl BESE S PRl A LT RE, ZARAL AT
Bic b, 3 G o — T O B B

53. ZRGEILERE

i LRTR, IR 3 FCEIRAE, #EA MR, e A VU, e EE.
PRIEFIAIREME R, XEBEIER AR A AT . Horh, S 240 28 AT 0.2 A48T/ 5e R E Y R IEAN
EAA TR RAB KB 0.2 12/ 50 IR A P v HE X R pH B BRI 2V FRBUR s S ve B /RIB IR 0.2 12
ISE IR A e it -3 b B A ORI RCR B 2 x4 B 55 X BRI AR FH R
TR AT 0.2 AL T/ SE B A MR AR AT 5 A1 PO B AR QTR 0.2 A4/ 5 B A W v BT A A I A FR) 2
BEAE RS -

SE K
(17 ZE500. TSI RN AN [FIRE IRt A A A R S H 3B MR R SE M [D]: [ 2A R0 30). AN TR 27, 2023.
21 B, EM, PEE, S RO A TR > B IR AR 5 B RS ], TR ARAL R, 2025, 53(8):
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