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A8 Tlumina MiSeq HiB ZMAFHEK, FESHMXAEMEEF T E)H LIEME 16S tRNA K E
V3-V4 RA=AH ITS1 R &9 3 ISR AR Z LM, NEARR LIENFHITREEEMR, WAL
INR RS, FAEARK . [4ER]T A 6 NAMARIRER LIEAER PR 14 199 M F #1EH £
¥ L(0OTU)H= 3 378 N AH OTU, M@ fe L E LEN G B &5 F 55 E 98%. 99% A . 3 FJeif
ARl E— TR LR IIEMAFBESZ AL REARA RSN, FET@RAELEN, 2
REBKRT AABEFEA(P<0.05); FRYV THRRIEFA@AFRLAWH. EHEAT. BER
M XA NAREBE, TEHNEARFLALD, HEFTRATARARLARIZTAHNFTERANY
AT F L, A A A 46.23%. 10.01%; BARE A & M AedeF & 1 a948F F B, b 55 4 11.14%.
T4.72%. AEFRABARIERILT L3 pH, RERSTAMNLRREERLR. THRHEH
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G EARS AN, EIRT 23 pH, R TANLRRE SR,
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Effect of Bacillus subtilis microbial fertilizer on root-zone soil
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Abstract: [Background] Microbial fertilizers have been widely used in the cultivation of organic crops
in China, and their effects on the micro-ecology in soils of organic farm still needs scientific evaluation.
[Objective] The high-throughput sequencing technology can be used to analyze soil microbial community
accurately. We explained effects of Bacillus subtilis microbial fertilizer on organic farm root-zone soil
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bacterial and fungal community in the view of structure and diversity. [Methods] Under organic and rotate
farming conditions, soil genomic DNA was extracted after application of Bacillus subtilis microbial
fertilizer. And PCR amplification was made to establish libraries. Then, the 16S rRNA genes V3-V4
regions of soil bacterium and fungal ITS1 regions were sequenced by Illumina high-throughput sequencing
technology on MiSeq platform, and related biological analysis was conducted to explain the changes of
soil bacterial and fungal diversities and structures. In addition, soil chemical properties and enzyme
activities, nutritional quality of organic Chinese watermelon were determined. [Results] A total of 14 199
bacterial operational taxonomic units (OTUs) and 3 378 fungal OTUs were obtained from 6 organic
Chinese watermelon root-zone soil samples. The sequencing coverage of bacterial and fungal libraries
were above 98% and 99%, respectively. Bacillus subtilis microbial fertilizer would increase the soil
bacterial diversity while reduce the fungal diversity to a certain degree, and increased the abundance of
bacteria, but it reduced the abundance of fungi significantly (P<0.05), and reduced the number of bacterial
and fungal unique OTU. Proteobacteria, Firmicutes and Actinobacteria were the dominant bacteria, and
Ascomycota was dominant fungi. It increased the relative abundance of Chloroflexi and Ascomycota by
46.23% and 10.01%, respectively. And, it reduced the relative abundance of Proteobacteria and
Basidiomycota by 11.14% and 74.72%, respectively. It significantly reduced the pH of soil (P<0.05).
Wherein, it significantly increased the content of total amino acids and soluble solid in organic Chinese
watermelon (P<0.05). [Conclusion] The abundance and diversity of soil bacteria and fungi were changed
with Bacillus subtilis microbial fertilizer applied. And soil pH was reduced, nutritional quality of organic
Chinese watermelon was increased also.

Keywords: Bacillus subtilis microbial fertilizer, Chinese watermelon, Root-zone soil, Illumina MiSeq
high-throughput sequencing, Bacterial community, Fungal community
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R, 5 R PR A AR AL 30
HWIRETR RIS

v 3 0 P B AR 2 T e 3 ) B — 1K
MFEAR, SESERBERFRIEESR . Biolog it
. BENgAENi R . PCR-DGGE (Polymerase chain
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18S rRNA)WHHAELFFA, FTLAEATh . HERf e s
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B TEVF LA SUE T A HLR FARTERME 25 T,
i R 2 LA TR A A X ML FAR X -4 2
FEVERBE R S5 52, JF25 -6 Tk . g
T DA R LA TR S AR DG oA, AR}
52 B it Yt 25 LA AT T A X A AL 3 g B
{oyA I
1 ME5TTS%
1.1 IR

HH R M A LI AR T A AR A PR
) PO FE S A MRS FH(119°7'4.3"E, 32°22'59.8"N),
TR L, AP EARIR 153 °C, 4 H BRI
2054.1 h, JCFEIA 224 d, 4EHFEKEZ) 994 mm.
AR i SRAE A 52 16 FH 0-20 em -3 SEA T I «
pH 6.59, FEA%A 12.67 mg/kg, HALHE 20.33 mg/kg,
B 201.06 mg/kg, AL 33.27 gke, i E LA
fit 10.16 U/g, HEMERE 15.67 Ulg, i 271.91 U/g,
K 1 330.98 U/g, BRMEBERRG 17.42 U/g,
1.2 RIEEIt

DI B 2 RO TR TR A B2 E NI TR 42
F B AR KA AR 25 A FR A w4, Cad s
A L FR A AL S UGIE H A HLAR O A 7= B R
fEGIER S : TP-0109-932-1696), |12 1w FH TIT5 4%
XA AR AR = BdiE S AR (2013)HE
F(1096) 5 , A A B Tk Ak ZF M AT B (Bacillus
subtilis), A %%iE #%0>2.0 1¢/mL, pH 3.5-5.0,

RETF 2017 4 5 HE 10 At 1. KR
BEHLIX L3, L E 2 Db, 4B k52
PRUFF BT BT A B (N) AT BR(C), AR Ab BRI 3 A4
Fi, $E6 AKX, FAYIXHER 30 m” (3 mx10 m),
TRIPAT9E8 1 m, EIE 9 K/ X R HEK T8 9835 R
0.5 m. IAEY) A4 [Benincasa hispida (Thunb.)
Cogn.], HiTEVEY) N > (BrassicachinensisL.), #2
VERE Ay < 304 557 il 2 IO T T IS Ak 2
AT FE S FIFE AR 53 BIAR TRt 1T 200 F576 B
T, A ZH it P AR K . TR HE R AT E AR )
B R A HLRAR A

1.3 HmXE
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at, SR FVU MR 3B 2y, AR AR AERS 9] 53 5]
T80 °C fil-20 °C % H.

SRAEERE AR A I A TR S A HLA
JEES, B BRREH LR 3 NSRS 7 2 .
1.4 FERXFIFLEE

E.ZN.A.® Soil DNA Kit 1% DNA #2Bu#5
£, Omega Zvr]; DNA B EaifbiAF &, b
WG EYFARARAF; HHEEHCNE, B
AR T AR A .

NanoDrop ND1000 2% 4b ] UL 73 5t % B i1,
Thermo A w5 HENIZ RS, Bio-Rad AF]; AA3
BN AT, WA IR R T R AT BRA A 5
HLUKAX, Jb i s — AR A AR EAGTEK
o, R EEBEUER A RA ]

1.5 HIEMRNE

TR AT BT mm)s, 2
BESCRR 717 V002 TS BRePE S . pH 8] pH 1
DSE (K 1:5); S REME PR eRE T B
47 0.5 mol/L 1) KoSO4 iR 1 h J5, HEZs)
M E 3 R 0.5 mol/L NaHCO #2-42-4)
TN E s R RH 1 mol/L NH4Ac IR42-K
SEGEERIE 3 A HLECR AR IMITA-KCr0, 25
EYEIE . HET A ARG . RERERE . AU . IR
it AT P A R T A St P - S it ) il o o
1.6 TIEREYE DNA RIS EENF

PR HEMUE M) 3 DNA, lSE DNA B, 3f:
25 2%IE MR F YOV DNA RE SR A TAG I, S k&
Ja TR SCRE s LIS 3R 1 5 DNA
iR, AT V3-V4 [X(338F: 5-ACTCCTACGGG
AGGCAGCAG-3; 806R : 5-GGACTACHVGGGTW
TCTAAT-3")SFIELH ITS1 X(ITSIF: 5-CTTGGTC
ATTTAGAGGAAGTAA-3'; 2043R: 5'-GCTGCGTT
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CTTCATCGATGC-3" 45 Sk 51 ¥y Ay 7 3 5| 4y ik
4514 PCR, PCR W IRZR (25 uL): Q5
Reaction buffer (5x) 5.0 uL, Q5 GC High enhancer
(5%) 5.0 uL, dNTPs (2.5 mmol/L) 2.00 pL, #itx
(0.2 ng/uL) 1.0 pL, 5% F Al R (10 pmol/L)4%
1.0 uL, QS5 Polymerase (5 U/uL) 0.25 uL, K A4l
7K 9.75 uL. PCR i 5&44: 98 °C30's; 98°C 30s,
50°C30s, 72°C30s, 25 MEH; 72 °C 5 min,
>k ] Illumina MiSeq 71 & X%t PCR 4734 = ¥ 17
X P oA, P 254G i e 3 A M R 2R A
PR ] S8R
1.7 BUZL&RBNE

UiE B A LR & = E 2 I GB/T 5009.124-
2016°Y; AT PEREIE Y & R E S IR NY/T 2637-
20141 AT Pk OB I E 2 1 NY/T 1278-
20071 BEREEINE SR GB/T 12456-2008"); ik
MR L AR P B o i S SR I RN B
J & Bl 2 2 B8 GB 5009.5-20161"%; HLZT 4 2 F
FEZM GB/T 5009.10-20031%; 42 C &l
M GB/T 5009.86-20161"; flfREL & il & 2 1R
GB 5009.33-2016%),
1.8 HELES S

T IEPRA T . A T T S AT LA I R
HE%FH Microsoft Excel 2010 3431 AR 31N
RIZEHIE, H DPS 7.05 #4755 2243#71(LSD #5), &
F MK E R P=0.05,

W P22 FLASHY 1 Trimmomatic! 15 {4:
MEAT 20 308 P A R Rt P 9 %) i 42, A5 P 47 R
USEARCH #{43EF 97%MIMIIKF- Ei#4T OTU

x1 BUNLMREHRXIREE. EE OTU FIIEK

(Operational taxonomic unit)52&, #R¥E Silva 4H %L
2 ZEUF Unite ELEECHE 2R H] RDP Classifier 17
YidhiE B 4» 250 JEF OTU EEEE, FIFH R
B T HEGIVER B £k (Rarefaction curve), Venn [&]
FHEEAIERE, FIH Mothur B4HE a-Z2AE4TE
#%(Shannon . Simpson . Chaol . ACE)?Y, -] Excel
1 DPS AT R S0 o

2 ZR545M
2.1 HIEMEFIE R SCE N FE RN

XF 6 > HIEFE VAT T Tllumina MiSeq =i il
Jr, BiRsnbug i, RSO E) 260 459 54
BOUFH, FPHKBE S AT TE 267-493 bp Z[H], 97%
FHUK T 3253145 14 199 4> OTU; BLI# SO
155 336 765 X ARUTH, FIHKE A 7E 204
410 bp ZI[A], 97%AMHUKFE T RIS 3 378 4>
OTU; HHER A BT S E R A OTU %t
21 s, ALBRLL(ON)FIXT B ZH (O)4N T SCE YA
BUFHVECH OTU =R ARE, BN HERH
SCEERA O AR OTU %034 1B 2% T %) B 21
(C) (P<0.05).

s % 1 2 o Bl T A i SR D B e 0
BEME, AT F T RO DU R A e S T A
B o 20 TR R LR Z R B (B DR, B
WP BE AR, A FES OTU $XH mks i
TG, FEAGKFNRAT, LTI B A
TE 97% MK T b5 45 A JEAE i e 9 7 5 %
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JE I 7 55 R AE 99% L) E, ULRHEGREA BE, Ab T

Table 1 Reads of bacterial and fungal OTUs from organic Chinese watermelon root-zone soil at flowering period

Bacterial (V3—V4)

Fungal (ITS1)

Treatments
Sequence number OTUs number (97%) Sequence number OTUs number (97%)
C 43 131.0£1 790.7a 2 373.0+234.1a 61 080.0+3 945.4a 631.0+101.6a
N 43 689.0+5 658.7a 2 360.0+219.8a 51 175.0+2 956.0b 495.0+83.4b

TE: N: A2 BT RICAL B C: XTHR. BB PR 2s , AR RRR A E A P<0.05 11 583 /K -2 571 1 2 (LSD test).
Note: Bacillus subtilis microbial fertilizer-treated (N) and control (C). The data are the averages+SD of three replicates. Values with the same
English letter within the same column don’t differ from each other significantly according to Duncan’ s test at P<0.05.
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Figure 1 Bacterial (A) and fungal (B) rarefaction curves of organic Chinese watermelon root-zone soil samples at flowering

period
T N AHRZFHUAT R B C: WRR.
Note: Bacillus subtilis microbial fertilizer-treated (N) and control (C).

E)

ANEMETHRXDRAE . EEFHEFEEMSHFEER

Table 2 The bacterial and fungal OTUs’ abundance and diversity of organic Chinese watermelon root-zone soil samples at

flowering period

Bacterial (V3-V4) Fungal (ITS1)
Treatments  ghannon Simpson ACE Chaol Coverage Shannon  Simpson ACE Chaol  Coverage
index index index index (%) index index index index (%)
C 6.340+ 0.0059+ 246450+ 245730+ 0.9819+ 3.220+ 0.0892+ 624.70= 628.50= 0.997 7+
0.118a 0.000 8a 88.63a 77.71a 0.003 1a 0.134a 0.0115a 26.34a  39.44a  0.000 3a
N 6.390+ 0.004 5 248580+ 2506.70+ 0.980 2+ 3.020+ 0.106 9+ 502.00= 503.20= 0.997 8+
0.050a +0.000 8a  130.31a 141.99a 0.002 0a 0.324a 0.044 7a  20.96b 14.62b  0.000 2a

T N: AT REARAE I C: X B BUE - FIEAR RS, AR RE3OR A FRIAITE P<0.05 /Y B35 /K122 5 .35 (LSD test).
Note: Bacillus subtilis microbial fertilizer-treated (N) and control (C). The data are the averages+SD of three replicates. Values with the same
English letter within the same column don’t differ from each other significantly according to Duncan’s test at P<0.05.

2H 1) 240 T AN EL R SR P i R e AN
U, 0 HCH R A% S Ml S e A SR 5 v ) A TR
MBS, (AR REATIA /D 5 4058 AL EL B R 2ok
B Z IR
22 WMEFHRAREEMNRX IRMARMNER
R EE MM

Shannon I Simpson $§#UH F 5 B+ 34 & h
AP Z AR, A BB R RIS A
Fis A A B R IR AR, %2 8K
PN, MR R RIS, APATR X
+3EAH 5 Shannon FEEXHE 1, Simpson FEECF F%,

WREEE 23314 0.72%H11 23.54%, 5% B 25 A L35
133 L Shannon 8T, Simpson FEEHER,
WELRE 23910 6.06%F1 19.86%, 5 X MEZH 22 A & .
AT, A HILAC IR DX A 398t A 2 2 AT D D R 2
TE— i FERE 45 i AN T R A P T A
IR AT

ACE HI Chaol 5%07] e U WIFh 4= & B2,
2 BlErTA, APATRIX 8407 ACE i
Chaol #EETENE A R ZF A IE R EJF, BT
WERE 2391 R 0.86%F1 2.01%, XML 22 HA &
55X R A EL , it A 2 2 A 1 I B 5 PR
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Y ACE Fl Chaol 545, 73 7RI 19.64%.19.93%.
SRR, A HLAIHRIX 438 it PR R 2E AT 1
NEFE— R EEE TAHREAELH, AT E
WHEFEE .
23 AWHEFRARERERX TIEMAEMN
HEEHOMH

TE 97%HIALEE T, XFBEAL(C)MALFRZL(N) £
HERE AR5 2 373 F12 360 41 OTU (1
), ZRAEIE; 155 631 F1495 MHEE OTU (*F
BIE), XHRZH(C) B & = TALBRAH(N) (3R 1), T,
Hili B ZF MAT R PR IETE — 8 FR B R T AR IX 138
A AL RS IR R

Venn | UL i B0 I B e 41 ) 5 A i =22 (]
OTU %t H 4 W ARAYE . 245 00 LA S B )
L 2A AT, X BRAL(C) R AL AT (N) =2 [E] A5 11
Y1 OTU £ H A 2 412 4>, CEHIWFI 4358 T
o- 7% ¥ B 4N (Alphaproteobacteria) . % it #F 1 29
(Bacilli) . Jilt £k % 49 (Actinobacteria) . y-75 & & 44
(Gammaproteobacteria) . FRFT #44(Acidobacteria)Fll
Z 2 T 24 (Gemmatimonadetes) 25 (5 LB 5%
). X HRZH(C)FILFREH(NYFEA 1 OTU Eoiilh
202, 184 4, d Wit FH A 5 20 A T TR 2 s AR

A

202

X R PR . XF OTU ZERM K- oy
MrREt, SHRA(CRA 19 MR, BRARDE
(T SN, 404% Thermoanaerobacteraceae FIHZ
F (Clostridiaceae) , =F B i Lk 43 il o 4.94% Fil
3.70%; ALFRZH(NYERAT 13 NRHYANEE , A sy
AR AL, A4 LT 7} (Sanguibacteraceae) . fi
Bk 14 £} (Sreptococcaceae) .  Thermosporotrichaceae
1 Geobacteraceae 55, FHE 4 A5 29.82%.
17.54%. 7.02%7#1 3.51%.

M 2B Ha] LU Y, 4 BRZ(C) A4 BT (N)
AWM ER OTU £ H N 492 4>, ELILH Y Fh )
9 & T 2555 4 (Sordariomycetes) . % 6 44
(Pezizomycetes) F1 i} 2 ] 2 (Eurotiomycetes) % (4
e 5%940), XTBRZH (C)FIAL B (N A 1Y
OTU Bor 5k 252, 95 /4>, Uhd BH jite FFAR 0 2 g 1
P P I 25 DDA X - SR A L A X OTU 7
BERZOKE Eadr &8, XHIRALOFFAE 18 MR
M ETR , BRAR RIS, AL 45 S AR TR
(Hyaloscyphaceae) . Z£# & Fl(Ascobolaceae) .
Trichosporonaceae. &4} (Thermoascaceae)
F/NAGERL(Glomerellaceae)%s:, F 7 5 Hor 5l A
13.86%. 7.92%. 2.97%. 2.97%#1 1.98%; AbFHH

252 492 95

E2 ANKNBEHEHRXTEMAREA). EFEB)EE OTU 9% Venn S E

Figure 2 Venn analysis for bacterial (A) and fungal (B) species (OTUs) of soil samples from the organic Chinese

watermelon root-zone at flowering period

T N AR R BEILALEE; C. XPHE. FPAEAIUE R T 0.97 47 OTU 22K,
Note: N: Bacillus subtilis microbial fertilizer-treated; C: Control. The sequences are clustered at OTU according to the similarity above 0.97.
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N 8 DRHVER, BRAEIHEHEI, (24
Leucosporidiaceae, Lyophyllaceae, Togniniaceae il
¥ £ B Bl (Sclerotiniaceae) 45, & 5 1L 20 5
13.46% . 5.77%. 1.92%#1 1.92%.

24 HEFRAEEENRX DIEAEMNER
R mFER 2

TET 103 2K F 0 20 TR S 0 A1 SR X 2 B2
WE 3A s, AHLA TR DX A SRR il Hh A 20 TR
£, & 7% % B 1] (Proteobacteria) . J5& BE B |7
(Firmicutes) . JXZET# ] (Actinobacteria) . £¢ 25 14
I"J(Chloroflexi). FRFF % | ] (Acidobacteria) . %L fif
I ] (Gemmatimonadetes) . 44T 1% | ] (Bacteroidetes)
SETRHE, ALFRZE(N)FIXT R (C)AH TR AL RAR AL 5
B 7R R AT, AETET] . JERETE R
LW THAX F R e, B TOUAAHTRE s b HIA, =
2 AT TR TR AEAS [R)F2 B AR 1 AR DX ST TR T T
JERETRT TR F21E, 435 L X RRZA (C)FEAIR 11.14%
(P=0.37). 21.98% (P=0.11); & I k&I, MRFF
PR IAIZE BRI BRI T AR 2R, 23] FEXT IR (C) T
B 4623% (P=0.02) . 34.75% (P=0.30). 12.29%
(P=0.48), HA & MARRS 3= 58 53T BRZ(C)E
R EZES . NIRRT 20KF FE(E 3B), B
R EREI, APLATRAR X 38 b 25 AT R
(Bacillaceae) . % 51 /ifd 4 #} (Gemmatimonadaceae) .
T {0, A i A B (Xanthomonadaceae) A1 4 fig 4 Ff
(Sphingomonadaceae) ¥ #H Xt 5 i #4) fe 5 (BU1H >
3%), J& TOCHANTR ; i TR = 2F AT o e A
25 B AT TR AR € B I BB 8 AR X S BE 43 S
8T 25.33% (P=0.06). 17.29% (P=0.63), *fH.Jf]
PR AEXT F= BEFH R T 11.85% (P=0.47).

Kl 3C WX TR AR 12K E R F
MR, 7 % # ) (Ascomycota) . $% A T 1]
(Zygomycota) . fHF {1 ] (Basidiomycota) . 7 14 | |
(Chytridiomycota) 2 7 &b FH 45 (N) 1 %) BE 20 (C) + 4
e oA, TR DRI, AR R

di HOB S 85%; SZBRTEEEEM IR, A R
HE 50 TR RER BB 702 5 il PR 0 2 O T T AT
flEFREGT 1A TS 11.96% (P=0.17), 4%
A W TR BT R A 3 BE A BRI 11.96%
(P=0.83). 74.72% (P=0.38). & 3D H/~, AHLEIR
HE DX A 98 B AE B K CE B A R WA
(Chaetomiaceae) . [A )3 i FH(Hypocreaceae) . AR5t
Fl(Nectriaceae) . /N3 I FF(Microascaceae) il & A+
(Trichocomaceae)5, Bi T ARHAERI LM RSN, +
FETH ] B AR B AR XS = B A b B (N) A R
H(C) P, VL GERE ; A 2 AT T T
NS T Boc WRHNE R AR R, 7051 e
Xt BERZH (C)HE 1S 38.41% (P=0.17).107.84% (P=0.17),
WA T PR R R AR e B AT 2, 43 3 FXoF
FEZH (C)F#AI 29.80% (P=0.48). 24.00% (P=0.48).
25 HMEFHRTERENRXTIBECEERE
BRI R0

TA LA TR — AL e T IX 43k
PR RS, AnER 3 B, AbFAL(N)FIXT R
(O) TR EEAS A . A . SR S A LT & i IR
TAMERT, BiE S DHEIRR TR, ZRARE;
{EAL PR (N) T35 pH T E LT X HRZH(C) (P<0.05),
AR TFAPLA)NFMERT -3 pH. JitFAG R 2R
JHLAT BT A 5 v T AR X 3 S Ak Sl A
WG, XTI S0 | R TR TR B3 P il U 2 i
ZNTESC XN
2.6 HEFHEATREAXNEIZNARMNENR

X5 AL A B A ML R ST T
BIR BRI E AT, QiR 5 s, it AL A
25 M 7 TR JIE R L 2 4 A LA IR S
iR . Al YRR B R R B [ He X R (C)
S5 ETF 23.08%. 14.11%. 41.18%7F 28.57%],
BT E AR LEAE R C SR RA(C)
AR F% 38.29%F11 15.33%], XHANERER & 52
ZNTE
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Figure 3 Percentage of bacterial and fungal community abundance in organic Chinese watermelon root-zone soil at
flowering period

T A AR TRF; B dIEFDK; C: HETKF; D HERDKE. Ny ME TR R ILARE; C. xR

Note: A: Bacterial at phylum level; B: Bacterial at family level; C: Fungal at phylum level; D: Fungal at family level. N: Bacillus subtilis
microbial fertilizer-treated; C: Control.
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x3 WHEFETEEEN AN S MEEARX TIRLF R0
Table 3 Effects of Bacillus subtilis microbial fertilizer on chemical properties of organic Chinese watermelon root-zone soil
at flowering period

b3 oH AR A AL AL
Treatments NH,'-N (mg/kg) A-K (mg/kg) A-P (mg/kg) SOA (g/kg)
N 6.23+0.07b 10.17+1.11a 187.00+9.42a 17.02+2.18a 31.33+3.35a
C 6.43+0.04a 11.66+2.16a 191.33+7.73a 18.33£5.77a 31.51+1.57a

TE: N: A2 BT RICAL 8 C: XTER. BB PR 2s , AR R A E] A P<0.05 11 583 /K -2 571 1 2 (LSD test).
Note: Bacillus subtilis microbial fertilizer-treated (N) and control (C). The data are the averages+SD of three replicates. Values with the same
English letter within the same column don’t differ from each other significantly according to Duncan’s test at P<0.05.

x4 HEFETEREN AN S MELIREXREEEENE
Table 4 Effects of Bacillus subtilis microbial fertilizer on enzyme activities in organic Chinese watermelon root-zone soil at
flowering period

b3 FUR R el e JIid St Ji FRTERE AR
Treatments Catalase (U/g) Saccharase (U/g) Dehydrogenases (U/g) Urease (U/g) Acid phosphatase (U/g)

N 17.15+0.55a 12.89+0.68a 249.85+4.02a 1552.89+42.53a 13.69+0.33a

C 16.46+0.63b 10.67+0.39b 262.57+2.38a 1 550.64434.12a 13.36+0.35a

TE: N: A2 BT RICAL 8 C: XTHR. BB PR 2s , AR RER A E] A P<0.05 11 5.3 /K -2 571 1 2 (LSD test).
Note: Bacillus subtilis microbial fertilizer-treated (N) and control (C). The data are the averages+SD of three replicates. Values with the same
English letter within the same column don’t differ from each other significantly according to Duncan’s test at P<0.05.

x5 WMEFETEEENBNELRARNSNE

Table 5 Effects of Bacillus subtilis microbial fertilizer on nutritional quality of organic Chinese watermelon

ISty MR AP RETE ) S BR HH R 4rEE C TEPRER
Treatments Total amino acids Soluble solid Total sugar Total acid Protein Vitamin C Nitrate
(%) (%) (%) (%) (%) (mg/100 g) (mg/kg)

N 0.160+0.003a 2.83+0.03a 0.24+0.02a  0.090+0.002a  1.08+0.10b  22.58+0.81b  858.66+16.88a

C 0.130+0.002b 2.48+0.03b 0.17£0.01b  0.070+0.002b  1.75+0.04a  26.67+1.08a  858.14+16.86a

TE: N: A2 BT RICAL B C: XTHR. BB PR 2s , AR R A E] A P<0.05 11 583 /K T2 571 1 2 (LSD test).
Note: Bacillus subtilis microbial fertilizer-treated (N) and control (C). The data are the averages+SD of three replicates. Values with the same
English letter within the same column don’t differ from each other significantly according to Duncan’s test at P<0.05.

3 WisEE® R, WEMIG e SRS 2 REMERI R R 2), Ik
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