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AT FEF VB #E L BN IR S
e A R SR RN

MEEeEE S, a0, BRI, R, BT, SREIRC, PoaskC, skakel

(1. WIVTR2FIREE ST, WL UM 3100585 2. MU M 4he XAl e A o,
WL BN 3100235 3. AU HERMTAFRA R, Wil Al 3111125
4. HUMNIEFEIMZE EAR Y, Wl Bod 311106 )

H E: DR & BRI ( Hermetia illucens L. ) M YAV FARKAF A2 A HUAR, HE 38 5 ot 5 4
J5RE P P I P AR 57 AR 0L, (L5 2 DA T ) 17 F  E  S HLS  pl A0 368 e A b i - 33 R T3, i1k
JIE (PC) SarFEAPUE (PM) MRIGIE T 28, 5T T ASEAHUIERT RIEFR5 . R BTG LA S AT IR A5 s 25
FEMARLAL, S PUEZE SRR (1) m L pH, o “Xfop” LHEAIRRILES, I8N S 2 4 ek
14.7%, FF4m LHERMEA PR (DOM) WRJE 43%, 5 LS (TN) 7.88%. (2) 20 5iIHe e 1 L Jehig .
JiAt A S EEEE 14.5% ., 12.3% . 21.5%. (3) SHESEMFEZAENE (Shannon $8%0) TR 6.67%, H¥5E
( Simpson FaH0) W 5.42%; 3N T 13E Proteobacteria. Actinobacteria. Bacteroidetes 2] 1284 AHXTE &, B
T £ Y Clostridiaceae—1 . Sphingobacteriaceae . Sphingomonadaceae . Pseudomonadaceae . Hyphomicrobiaceae 55 Fl 2%

MEHIEA R (4) WA PUIL B ek T e R SRRy, A7 32 H SR (STl

14.0% ) 5 C/N ( BTHk%R 12.3% ) 2083, 103 DOM WTE S Verrucom A R IEM &, HIALEE 2,
it -2 MU w] i+ S [ b . SRS ERG T, JEA S ARRRAEAS, AR T ECE T S R,
XKEER: APUE; IEMEEE; RIEY; Bd; REHFEYREL

FNEFEAR Y A 7 vl 3 2 A2 AR . R
i, KL o LR A B AR (O
R ) X ATy CAnfga e Rk ) . R
(niRfl ) FEsefERR (AP TR ) S5m0
ZARFIEIR RTINS LA & SR R A Y
AHUIERGEH >, BF & B RA HLIE Cands hn o fig
P ) B R R A R it 4 5 0 F A= k2
THAE ), B LR A 25 R G T gk A L
{@%[4]0

MK it 4 Bt ( Hermetia illucens L., BSFL) 4=
WAL R T A R A LR S AE Y (AN et by
W BRB . Rei i ES B ) A R R

KRB 2022-04-07; FABH: 2022-05-22

HETH: EKEARPEIES (32171466, 41373073 ) 5 #iil 4 &
SRR (2021003024 ).

EE®E N JEMSEE (1971-), PRI, AR, W57 m AE
PSS e, E-mail: 148370000@qq.com,

BIEE: K&, E-mail: zhangzhijian@zju.edu.cn,

MR AR Y T, S D PR T G 1 [
PR AT 2 B L B R 2 R
2 MR K B AR AR R R 2 HLAE LN,
HHLER (TC) i 35% ~ 50%., &% (TN)
18.5 ~ 50.8 glkg. & (TP) 24.5 ~ 47.8 g/kg, M
FEAMARI, WA VLSS T R (i
B ) IR L AR, BT
K BUE R S R B RIE B g
HUIE & T DA 2 Bt 5 s s RIS S AR 1 A=
WIETEIR, A TP SR f R 0, %
Ry it — 2 s i3S HLAE B4 £t B AR B T BRI
Wl . A W 22 e RN 4 R - g B ) T B4R
B, B8R 53 WA R0 T TR B AE T SR A A (AN
A BRI RIS ) | RIS LRI R A e
RS CHER, ERLAESREYRe Tt A S
FEA L LR RS S S
W FRoriede . AL AL AR, S It ek
A IR EALPEIR (pH. &K DA A
M) Y, BETH L EREMEYRARS
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fads L L N, T G M PR 4G A R H
TIIRE I £ SR R T A% il 45 i 5 - S A
K&,

BSFL A= W55 AL £ AR O SR R B ALK 734 95 U3
femy “—Hop L R I A HUIE M £ 1
o et 5 R A B A B A S VR A IO A (L i 5
SR, ARATRR B = Bl HM A A RS, DASSHIE
FZE R 2 A AR X 4 FH 398 o 54 B 110 52 B il
B, BT, AR SCHEBGHTIT A0 7 A0 A —
ACREAE AR, SR FH 50 8 B3 BSFL A 956k 5 3545
() FLARE S A S HILIE TR B2 A HLAE
XF AL MR 5 AR RV A R e, RS TR
HLAEAR I+ SRR () A b R 2 e

1 #RERZE

1.1 HEREST

AR IS W VLA O T I SF X A 4 4 R
1 kF (30° 257 21.95” N, 120° 12’ 10.34"E),
AT 2 214 Ml 1 4% 7K SR 12 DX sl i Ak S 44 2 X
SM5EIX, AEEHRIR N 17.9 C, B FHREK R R
1460 mm, A {50 H 88 A 95 2808, 13 pH
552, HL5 %R (EC) 201 pSlem, + 3 TC 13.0 g/kg.
TN 1.18 gkg. TP (LA P,0531) 124 g/kg, 241 (TK,
PLK,O ) 1.94%, HEAVEY M FRPALAT (B
W% 5 4F ), A LS B fit A i 28 A HLIE B AN 45 i
BHE A BR A AL, AR R I PR SRR 2 KM
SR BSFL AEAL T2 ), T 2016 4E 4T T
HAHR G I8 1% 15 vd 14 BSFL AE 940 T4 (BN
ey ) B - BB TR S AR I AR R A
5 ~ 8JAUFEMENE R, MRIEHERE A
BUIE, B ZSA AU, HA /K3 40.2% . pH 8.50,
S B T 0.85%. TC 48.2%. TN 2.25%. TP 6.53% .
TK 2.04%,

AT A AL 58, BRIV it S A L
fEL 30 t/hm® (PM) S54BAE ( XFEE, PC), HEAEIKE:
DX 2] it A 7 R B 3R, B /NX R 6 mx
20 m, /NIX Z[E)FEAT AR 10 mo PM 4 Jifi AE 24
e B EMFF 1.5 m AETFETFZTR 20 em B FEDIEHE
YEJE 13, SRJE ¥ G HLIEHE A+ IHE & 15
5], F 2017 45 11 A AR IR — kM (2
30 t/hm® ), AHRIAY N, P05, KO Fiir5 4 264
765, 240 kg/hm’; PC 20 AS it d- 28 47 HLAE, ANt A
FREARFE. WWa, REX BRI, Biwkia

Hu o A FHREIE LA BT S R AT A PR AF— 2. 78
FEME AT SRS AE 2 ~ 34 H RICEIERE S, T
2018 £4E 9 H 45,
1.2 sl

BT B v, W e S A UL
K&, pH, EC. TC. TN, # & A (NH,-N) .
TP, TK., &8 (TS) %fhs " WA LT
(DOM ) 3K FREGT 0.25 mm G 5 KA+ HERE 5
10 g, ¥k (EgiK) Eaib1:57#. i
Wit 0.45 wm JEAANSE, SRATESR / SR8 A Sh b
(FEF Multi N/C 3100 84 ) 7€ . 56T 3CHRE il 75
2, Wit 0.25 mm G 09 KUE ARG, R 3,
5— ZRHAL KA IR L (03 D E T MR I s SR
FHAR B — UCSE RN e 8 500 S IR TR s R
P PR 80 0 2 e R A S
1.3 R SRAA RS I

BV RRT =80 C PR A7 B9 L HERE A, SR
DNeasy PowerSoil Kit izt 7l £ $& Bt + 1 DNA, £
TR AZ R A IAY ( NanoDrop2000 ) A4 4% 5 B3R
BRI L K AL FRAT A DNA B sg Bk, W RE
DNA BEAT PCR 9" 519K HI 341F/806R 1L J [#]
519, PRI 165 rRNA JEH - BE (16S DNA)
HEY V3-VA X, P 165 DNA 2% Z b5
WARBR S BB AR AR, JFRE Ton S5 XL
I, SCREZR AL WD SR, fEH] ESV
( Exact Sequences Variant ) JEEEK LM K] usearch
A #E AT OTUs ( Operational Taxonomic Units ) N
Hro LA Shannon 5 Simpson "8 Z %, & H QIIME 2
BAIT e LIRS o ZREVE T, R
A LDA ( Linear Discriminant Analysis ) £& 1 2 51 43
ARSI AT AL RN Ak 22 S b 3 AR TR R A 52 0]
( BVLDA 738 ), Jf0 B3 1 kA 80 ) Ak e
/No FET GreenGenes £04i FE T Ji€ OTUs 13384 i 4H
TR V4 5 H 4L B PR3 4320, R Canoco 5 8K
PFBEAT T SEA R R S AT T[T RDA (Redun—
dancy analysis ) TUAR 7M. fii F SPSS 22.0 X it
HEAT AR 57 2200 ( one-way ANOVA ), KH R
V3.5.2 19 “ggplot2” Fl “reshape2” i 3L BLEL 5 1Y
AIRLAL

2 ERESH

2.1 A PR AL R R R
Jit P i 2 A HLAE 35 M 0 T A A
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JBCE 1), RN, PM 41438 pH f 40 8R A9 5.52
FHAEAEF 633, FHE N 634+0.67, PC
2 4 4 pH BE S ) 7S S BO% s, (H (A 1E
5.80 +0.35, Jifti AT A HLAEEA B4 T +3 EC{H

82

7.4+

pH

6.6

S8F

5.0
281

24t

TCE = (gkg)
o
(=)

TNE & (gkg)
Q

SNSRI SN SIS\
i) (4E-H)

K, FHE N (598 +439 ) wS/em, 1 PC ZHI K
(355+185) pSlem, ATy RAFEATPUAC Hh T4 =
BT, A+ EC EHTFmmi5 1k —E ik
I

1700 p

—PM

1300

900 f

ECH (pS/cm)

500 f

100
1300

1050

800 f

DOM i (g/kg)

550

300
440 -

330 F

220 F

SR (mg/kg)

110

A O S
PLQ\,\ fLQ\% }Q\% fLQ\% fLQ\% fLQ\%

i) (4E-H)

B 1l R BT RE R B B Bh T

I ZEA P A T 3 TC K, PM 4t
B TC FWILAIY 130 ghg I THE—FJEY 190 gke, F
BIik#] (203 +4.6) gkg, i [A B PC 2 W F2 E 7F
(17.7+2.8) ghkg, EERIGIET-345 5] 14.7%, it
[ RS, il FH - 2 A HUAE 3 4 v T 4 DOM 7K
[(703+266) mgke |, 5 PC4 [(490+98) me/ke |
FHLEIEIN T 43% (B 1), RESD, (HE5X
P, A USRS 7 3% TN 5 NH,-N &
i, PMA T TN P58 1 (1.78£0.37) gk,
g ok B W) 3 PC ZH A 7.88%;  [H)3) PM 40 NH,"-N
SEHIE K (106 +78) meke, 30 ik 3 [7] 3 PC 41
[(76.9+47.4) mg/ke | 1) 37.8%:

2.2 A HUIEXT - eGP AR

- 9 R T R A M AR A L A A T A
R, J& R8s ik & WA 0y B w,
6 P AR AR 2 R AR T K B AR S 2
— UL 2 W, e XA HUIRE, PM
2 OB Wt O P R v, (FL B B[R] AR Ak Y U B
$322.5 ~ 297 mg/ (g-d), FHHIE (143£94)
me/ (g d). [RIH, PC ZH 1 TEE A Bl 05 P i ) 7] 2
1b7E 22,5 ~ 301 mg/ (g d) ZEPsh, F¥MEN
(125+92) mg/ (g-d). HEMT, HeH-FA L
RO T b e TS M 14.5%. R, TH 59
H PM 2R KT PC 4
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300 :
250
200 f
150 f

100 f

HERERE (me/ (g-d) ]

50 ¢

AY A FAR
AT AT T T QT

N}

e (4E-H)

1.10

0.90 |

WifE [mg/ (g-d) ]

0.50

S 5o
@\1/\ qp\%/s @\%/0 @\%/Q '),Q\%/Q

IRFH) C4E-H)

S
@\%/Q

0.7

AN EA I\t ,o‘; /c% /qu
SOSEEIN PN SIPS U R\ SN
) (4F-H)

2 ik T IEEE MR R B BN

IR P 3 I e 2 A W A AL R Al 2 G
SR, FOE AL PN S A R fe R
Fe AR S e A2 HLUE S, PM 4R
fitg i Pk 5 TR, 76 S HIRE] 0.82 me/ (g - d) Ay
B RIS TIEZE 069 mg (g d); N 1AENY
SEMEIRF] (065+0.14) mg/ (g-d). BRT 2018 4F
7 HASEFEZAN, PCALRINREETE T PM 21
TG, FME R (057+033) mg/ (g-d), T4k
Al EE S5 U E TR ARG 5, S IR
MR ST R PRI BB AR L i FeA L
NEEATE , S RERT RIS, {2 PM 2t S Ak Sl
W PE [(1.17+0.14) mg/ (g - 20min)] ¥ i F PC 41
[(099+0.15)mg/(g * 20min )] 0.12 ~ 042mg/ (g * 20
min ), FHXFHEIEIAS] 8.0% ~ 48.8% (SFH21.5% ),
2.3 WA HUAE R AN TR AR

K3 a5, T 2EA IR E M 44,
PM 20 HIEM A REIE S5 M) o 2R Shannon F5 bR
M 7.0 ZH T REE 625, Z )5 Shannon 15 %X Bt [a]
FIFE 730 £ T FEE 6.52. PC 4H Shannon 45 % 114
SIASFHES PM ZAHRL, HYRT PM 4 6.67%. 5
BEIR A, FEFFZE 10 H B9k, PM 4 Simpson

BRI T PC 24 5.42%.

TEIKF B (B 4), IS 340 i Y Fh A
FEA TR AR L, PC. PM 2 322 Proteobacteria
(ZZIEHITT ) . Actinobacteria ( FUZEF ] ) . Bacteroidetes
(FFETT) © Acidobacteria ( FRFFET]) LAK Fimmicutes
(JEERELRT ) R, HAERTARE G AP AN F2 5
R 41.0%. 17.5%. 124%. 95%. 84%. TEhi-Z&H
HUERIFTERT, MEAE £33 Proteobacteria BT HHNE A T
[ 1 i A0, Actinobacteria B& 45 - F|, Bacteroidetes
B LT, Acidobacteria {2 3 T K, Fimicutes B A5 I
Tho TEFPKF- L (1 4), TAC AR DS AN AAE
FRE A T EAME, PC EEH Flavobacteriaceae ( #5
FFEEL ) . Sphingomonadaceae ( §5JGHMIFER} ) . Rho—
dospirillaceae ( ZT 12 WAL ) . Xanthomonadaceae ( &5 FLJY
WA ) . Chitinophagaceae ( 5 HFL ) AL, HAEIT
AR A P EIARRS SR BE 100 4.38% . 4.13% . 4.10%.,
338% 5 3.75%. Rhodospirillaceae Fifi I 8] AH X} 3= B 1%
i, i Hyphomicrobiaceae ( M 22 BFL ) ) fik 25 R %,
HABTMIEAT E, KM CARS, A 1
f) Clostridiaceae~1 (#2TEE} ) . Sphingobacteriaceae ( #HJE
¥ BF ) . Sphingomonadaceae . Pseudomonadaceae (5
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8

LI |
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| (4E-H)
3 it o SEEISTUER

2017-11
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(PM) 1K
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H
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—

= Proteobacteria

= Actinobacteria

= Bacteroidetes

= Acidobacteria

¥ Firmicutes

= Unassigned

= Gematimonadetes
® Nitrospirae

= Verrucomicrobia

= Other

(PM ) BKF

—d
——

m Unassigned

= Pseudomonadaceae

u Rhodospirillaceae

w Sphingomonadaceae

B Xanthomonadaceae

m Chitinophagaceae

B Clostridiaceae-1

m Hyphomicrobiaceae

® Flavobacteriaceae

m Shpingobacteriaceae

m Peptostreptococcacec

B Microbacteriaceae

® Nocardioidaceae

W Micrococaceae

® Planococcaceae
Gemmatimonadaceae

¥ Bacilaceae-1

u Sinobacteraceae

m Corynebacteriaceae

m Nitrospiraceae

m Bradyrhizobiaceae

2017-11

4 s T R E RE R A X F B R R B B Eh A A

m Micromonosporaceae

201803 2018-05 201807 2018 ~09 1 Gaiellaceae
RFETH) (4E-H)
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PR B ) . Hyphomicrobiaceae, FH X 3 BE 43 1] 15 %)
T 575%. 4.88%. 4.75%. 4.38% 5 4.13%. Sphingo-
bacteriaceae (4.88% ) e . 3 1= F+, 1M Peptostreptococca—
cea (JHALEEERE L ) MR & TR, Pseudomonadaceae
(4.38% ) Jek&I5Ft, i Nocardioidaceae (25 RECHTRL )
5 Planococcaceae ( SERFFF ) MR e TG B 2h &5
FEE

24 IR SR T RA EAEH]

RDA 73 #r 7 DL 75 A [6) B1 458 PR 5 5 400 T i 7
WA SEE 2, RN T S AR R R
X2 A AL A RO R A B L, W
Ak I AR T 90° FR XA F A, Jeff
/NTF90° FRARIX AN FIEA DG, ik Z (8] 4% 52
KRR Z B A OCPE RN, e KR KA
KPR . WIS AT, AR IR HEVE 2 AN TR
1 PR 5T PR 25 R 0] o T PR A B R A i R T 2 R A
ARAL Y 29.2% F1 24.3%; B R0 K b NH, =N
M 14.0%, HUECN G 123%, TEMGE T 5,
DOM 254k 5 Verrucom (PERLEE ) A4k 5 1EAH
Ko RDA R T HALHAR B ARG, Hidh DOM
IIERLE TP, NH;-N., pH., C/N 2IFHE, 5TS,
TK 25, 5 TN JomE MK,

1o Proteobc °PM7
PC7
L ]
S
:’ Verrucom
S DOM TP
<
@ PCle TK PMI " pacteroi
Gemmatim
PCO .
. PMS5
N PC PM3
Acidobac Actinobc ™ TS
Firmicut
-0.6 Others PM9
-0.8 08
RDA1(29.2%)
B 5 il tEMAEBRSIMEREF RDA 447
3 itie

3.0 A HLIE X AR

K o — s FAR AR 25 - R Al iy — > T
S RSB R B, (AAHESE & B XA
HUIE MG P45 T 38 pH, XA FIT “Xfuh” WK
R PR I S 2k I R Ak a3 ), AT R

R SutRIEr, SXFRECIEE AL, it
FH AT A AUIE 5 25 0] £ FF 1 48 fk e 1 iR K 14.7%
(K1), XAMTRELRD - ZEEm, B “W
B HRRSCEL P A USRS S5 TN A,
DOM J& = 130 A= W 1 == 2 e i LA RGBT At i)
AR 2 ARBIRSY R B i 3 AL S 135
DOM /K45 T 43%, W ARIXH4> “IGER” Al
JA AT E AR N AR . AR E R A
K H R, (Hidr A PG H P s T %
RE. —IM R SEVRNTR LR, A
MUIBBC A2 & R E, A AT LIS
HRLR 1) S R e Ak (0 R A A 25 W B R 1)
RS 2 ), Skl 398G LA & P15 21 B
20 BEXIARDISE, WA NI AT RE (R
KM ) BB — bR B3 i K A > f
FRRAMSE, DLt —25 B Fogr AU HLAB AR 2 1Y
TR . AT 5 i B3l A AT il -
K =W ZME AL EE, JoikE S v Al T i
AL A FEr AT B, AR — T
40% 7, AT Y T 3 EC 7RG I ZEa HLE
SN TR R (B 1), A EC EFEA
“EIE” EA, X FEBEERTAEREKE 1460 mm 1Y
WK S0, RS VR oy, (R Tk
K TR/ T HIX A MUt FH A
R, RV RN RS bR A, BT
K -4l OO IR BB R T, DA R e T
MR R 7, R T A MR B g
XHEPI B G HE S . (EK 5 8 B A T 3
i = AR B AT SR KT AL R T4 P i B S
2
3.2 WA VUES HIEREEHEERCR

- SEBEEE E S ) R C RIS T Y
M SRR AL TR, IS 1 o 55 AR A 2 R IR IE
KPR AR > — U AR a2
HUIBYAN R RE B s v 7 IR 58 (K1),
TEME G5 IR O TE M (ORI ) ikl 42
m (E2), XWEEERMYE, FERItEG - £
KASAE R H RS R B, A HLAC it FH B8 =y 48
Wi 125% ~ 146% ), LIBERE MY, HER
BN A TR b S i Y xS A
MR a A MU = T 38 DOM KF (K 2)
— 3, 2018 4F 3 J7 114 Byt £b AL B9 - 38 TR0 il 1
KFAZA P, vTRE K M2 4G HUIE o 2

S

(T
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5 R 3 e I i ) 2 T SR AR S5 D ) A A
L, Ak SR B S B T R AR R
{RRERE R G M. BN T, WA PUIEMAE S T
T IENREREPE 12.3%, S HEUESE T a3 A ML
P 1 NH, =N K (1), R A, i
FAFEHLIE 15 ~ 45 vhm® BEGS 2 = 5K £ e IR TG
PE5.8% ~ 56.4% )5 A5 HLICHLIE Be i Ak B 42 =5
T IR IR L 2.4 ~ 345 Y, ERER
b+ 5 - FRGEL D, FiAPUIEEE & T 0K
il 15 1 58.3% ~ 108% 1, ASHFST ) d 3 HLAE
TEAR T A R DR IS 1 S R A ST A — K
1M 2018 4 7 H X B8 PC 21 + HE MR g 53 % T, AR
AT REAIXT REZ IR E AR 2 (R IR AL S i
(7= MR AR I ) TS R B L] - 1 4
5o LR () R TIG 4 7 B I - ST IR 3 R 1 1ot 4R Ak
SRS TR T B, B AR A LA it P S g
AR RS R SRR B, (R
TR KT e (& 2). AHLTHL
JIE Pt 25 b v T s AL RS T (s
6.4% ~ 10.2% ), Tifb e FH WA ] T 6.3% (13t
AL ARG YE Y AT L, A LR
TR YE, fEOE TS AR IR, . R
fb. AU A R AR, RAF bR T e
T3k - RER K SR E T REK - AAEA R
[ER PR, XA THE SRS
ft
3.3 W FEAAHUALS I R A IR R G R

T 1 AR MR I 8 AR Tk TR A, it o 2
AAHUE B A T AN AR . Bl R
(E3), @3 HLIE M AR T L R £
FEPE (Shannon FREX TR ), (HAR S T AN TR
()25 5) BE (Simpson $8 40 LT+ ) i 15 ~ 45 thm’
A HUIE Y 40 Z B Chaol BUE 7 T4 18
(ABAE ), {ERIAE B K 2 HoAl ] it
KB, AVLCHLEHEYY B e T A
JE 58 %A (12% £247 ), 1 Shannon 501
TS AR T T AR S AT 2 L 2
HARAFFET) &P, Shannon FE %%, Simpson $§
HUOFN Chaol 88U W) ZREMEFE bR 4T T S
TG T AR, 5 I e i B R A A B AR
o X AT RE 2 T2 HLIC it H 5 | AL e i e =2
BEVE T R A BE RS N R 22— FEfRAE . A
HFLAE . A HLIEHLAE S5 A R B i A 7 2 rp, it +

HE ) e Y0 T 35 228 Actinobacteria, Acidobacteria
Fl Gemmatimonadetes ( % B 1] ) 25'° &
TR ME N T B A LI, M A A R R
F % Bacteroidetes . Firmicutes, Proteobacteria Fl
Actinobacteria 25 41 Ji, ', I, WAL A &
AR T DR 7 T W it DS Y RS R, AR LAk
B, iEHEEIE (4. X)) BEMIRE T -5
i Bacteriodetes 5 Flavobacteriia Fll Spingobacteriales
AR L), @ik 2 ~ 345 0, X SRS
AR FEAR—F, LI, Sphingobacteriaceae J&
A bR B A R UAE R AT R A Y 32 2 )R
B ARG 2 AR MR R T M A
FRE CE4), P ar DD, it e 25 A PLIE
AT ERE P R, JE ik R R
B SR B LA REAR e (HAR— 522, A
Wk 5% Jite o 26 5 MLIE J5 £ 38 1Y Pseudomonadaceae
B B R, M 4 5 Pseudomonadaceae FX w5 1
I (29.5% ~ 20.2% ) W] 4k 25 4 By 5 - SE T A o
W FRET73.2% ~ 90.1% ) '™, 33 [H] 2 Hb3iF 52,
W FEATAUIE AT A7 R B 45 AL A, (e HEAE )
MR BeAh, arEEA HLALTHE S it A e
AEFRAE RDA & vha] DIARGF 3073 IF, 1 B AT AL
JIES 8y it P o B S G AR W e TR R B 1 Y S AR
i, XS A HUIRA B R RA MR R A
Ko #E—L1 RDA 73t & B, e A NS 1
TR S I N 2 B s ey, H:
t Verrucom 3 9t (5), Verrucom % 3% AR
A B S Wi I AR X 32 HAAAE T AN T
b, TR A S B . BEAR / AR
DL S AR T T A T AR AHEST
) Verrucom 5 DOM 5 i IEAHCPEUAR, it F b2
AL A F T4 i ST S T T 119 A= 2] 4
#E20, A BEF DOM A B R Ak S R AR
e TETCHL. AHLSEARGGIE T 2, et
Aty 22 5 A RUA . AP L (RS
PR R ) TR AN G L AT,
R ZEA ML B s e (Bl 2) . RN 5 P4
BIRICRB (B 1) B “MER” i iiE
(F4), AMIGFFLLTT I FEA HUAC 5 T IR AL
o7 FA I (Rl 0n g, LB A T BE ARk — 2P
RO | AR IR 55 A Rk
It BRI E MU T T B S AR SRRk, IR
55 T I AT HUAC A ik L Rt e M ARl TR K

S
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(T

4 Z5ig

T 9 1 1 4F B LA AR - S8 ] 356 B 5T
(1) WA WU HIEE & 13 pH ARM AT X o
PR S AR A T S 2 - S R A i, A Byl
S XA BN - SRR T 14.7%, I 5 11 DOM R
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Effects of black solider fly larvae vermicompost on soil physico-chemical properties and bacterial community in
loquat field
SHI Hong-xin" >, ZHANG Qian’, QIAN Hai-shan™ *, YUAN Yu-long’, WANG Xian-zhe', ZHANG Guo-shun*, SHEN
Jian-lin®, ZHANG Zhi-jian'" (1. College of Environment and Resources Science, Zhejiang University, Hangzhou
Zhejiang 310058; 2. Hangzhou Yuhang District Agricultural Technology Extension Center, Hangzhou Zhejiang 310023 ;
3. Hangzhou Gusheng Technology Co., Ltd. Hangzhou Zhejiang 311112; 4. Hangzhou Linping Guoshun Family Farm,
Hangzhou Zhejiang 311106 )

Abstract: Black soldier fly larvae ( BSFL, Hermetia illucens L. ) bioconversion for biodegradable waste generates a
novel type of biofertilizer, i.e., BSFL vermicompost. Although it has the potential value of improving soil quality and
health, its actual effect needs to be described from the perspective of field application. Two fertilization test schemes of
chemical fertilizer ( PC ) and BSFL vermicompost ( PM ) were set up, and the dynamic effects of BSFL vermicompost
on soil nutrients, carbon pool, enzyme activity and bacterial community were investigated by conducting a loquat field
experiment. The result showed that: (1) The application of BSFL vermicompost increased soil pH, which could “hedge”
the acidification trend of soil, increased the soil carbon pool by 14.7%, increased the concentration of soil dissolved
organic matter ( DOM ) by 43%, and increased the total nitrogen by 7.88%. (2) The activities of soil sucrase, urease
and hydroxidase were increased by 14.5%, 12.3% and 21.5%, respectively, with the application of BSFL vermicompost.
(3) For the treatment of BSFL vermicompost, the bacterial diversity ( Shannon index ) decreased by 6.67%, but the
uniformity ( Simpson index ) increased by 5.42%, compared with PC; The application of BSFL vermicompost increased
the relative abundance of soil Proteobacteria, Actinobacteria, and Bacteroidetes, and induced the dominant growth of soil
Clostridiaceae-1, Sphingobacteriaceae, Sphingomonadaceae, Pseudomonadaceae and Hyphomicrobiaceae. (4 ) While
BSFL vermicompost significantly promoted the “personalized” evolution of soil bacterial community, its components were
significantly affected by soil ammonium nitrogen ( 14.0% ) and carbon/nitrogen ratio ( 12.3% ), while the formation of soil
DOM was positively correlated with the relative abundance of Verrucom. In summary, field experiments indicated that the
application of BSFL vermicompost could enhance soil carbon sequestration, increase enzyme activity and induce the evolution
of bacterial community, which was beneficial to improve soil quality and health.

Key words: organic fertilizer; soil health; crops; insects; waste recycling
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