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o OE: RAEYAYIUILE HZ-24 758 (OB ™ AR BT ™ RCR, YA HUICE HZ-24 7638 A ™ i i
FHERBEELS AR . NS H AT ARL, B ANIEIE (CK) . FALEIE (T) . bt 20% (J) . L
BRI 20%+ YA HUIEE HZ-24 (HZ) 4 AP, 5@ F RIS, SR A e id s | e ROOR 235 12 s 0
bk, WS AR A LR R HZ-24 X 2 AR PR T 38 U WU BEVR 4500 . 793 D S o 16 o ™ )52
SR HZ Ab38 5 T ALSEAR LT 2 B 7= i T 50, HZ A0 3R 5 ) R38R LU s s w3 0 7% HZ Ab38L S
CK. T 1 J ACFIAR L % AR B S AL 20 AN 11.92% . 9.04% F1 8.96%, #EASE 3 MM 51.37% . 16.52%
M27.5%, ARSI 44.17% . 18.92% F1 18.20%, # B 2 1t 43 5| /55 21.88% . 26.32% F1 18.63%; HZ 5
T PR, B AR P o R 17.81% . B 5 B A % 325 13.28%; HZ 5 CK Ab3HUH LR T
I (unidentified_Bacteri ) [ tt/)> 60.53%, HZ 5 T ZbFAH L4435 BT ( Chloroflexi ) 4t/ 14.88% . ZEJE 1
19 Dongia J& . Ferruginibacter J& . ¥MTE)E (Arenimonas ) . ARIEFFIE)E ( Phenylobacterium ) . Bryobacter J& . 41
)& (Rhodoplanes ) . ¥R TAJE ( Sphingobium ) . ¥HFFEEJE ( Lysobacter ) 4 HZ AbFRMPLIA T, Ik, HiHA
WAL HZ-24 7T L5 25 el v )R PR SRR 450, B 0 PR PR IR AR R, B AR R - 4857

gr, M e B A 5o

REEIA: WG HIRAEREE; EWAYUER HZ-24; 7905 A%
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B, WH, HREER, BAANMEREN Y
B ZoBE. BT RO R RS
HikE EREREEZX, e L5
(1) 50% LA, R H A B SR
—, TN A SRR M M T A T LR, ITAE
XK, MEEEELGMATIRIRA, EENITA
FE b 2 A, TR SR S AR TR RS B
KU I, TR R R R AR, 4R A
B EREE, FHREEEHRAI AR SCEVEY T
R

MAEY R EES RGN EE N R, Wt
FROTBEEMIRANL, X HIEAB RGN EY)

KRS EHE: 2021-10-26; FABH#E: 2021-12-20

EE&UH: EEEAUFLITRITE 2016YFD0501401); Hilt &4
AR BE BRI (2017GAAS40),

EFE R F3Cm (1968-), #F5ER, ¥4, EZEMFRIIE S
PR R AR A AR BF5Y . E-mail: wang_wenli@sina.com.com, [A]
it AR
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AR, BEELSH &AM S B TOE W &
B MiEHAYA VLR B EwAR, B3
T IX R L T MR T A Ak
ek, e SR, B IR RN T, R
YEIXF 5 3770 R I WISOR] F SR A VR 38 7= S it
bk 10 T R W A M AR B
Hi= DR A PR, AR SR P s 1 A
OB 35, BT F AR W0 A HLAE R HZ-24 %
B AR PR - 3 A W VR 548 . % 0 Rk B ) S e
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1 #REIZE

1.1 REA R

A AT S R, RO O &
B, X o, KEETE 25 em A4, O
2H 6 mm 247 o

M A YA LB R HZ-24 i H i 4 40l
BB AR S T KA I TR A P = F
W, RS AU 513 g - kgL 2E2.7g - kgL
L Wi45¢-ke'. 2B 135¢ ke pH 7.58. I
W8 =2.68x10° CFU - g' ({5 & Pseudarthro-
bacter sp. DG-22 ), FANMMHTERIKRE; BICHE
FHTTE IR — % .

HEIRXHE A FE 40 em . J& 0.008 em [T B 2R,

3R 4 9 ) BEAR M R A LT 42,40 ¢ - ke
EH250g kg, EBEL10g- kg 23470
g kgL AR 2015 mg - ke AT AL 607 mg - kg
HAE 126 mg - kg™ pH 7.2
1.2 it

AR I AE H A U T IR B2 1k Bk
A P4 il (35.0387° N, 104.0556° E) #471, Y4
MR 2450 m, AEEHRRS C, AR EREKE
566.4 mm, JoFFIH 131 d,

RIS R HBEALIX B it, S4B, 3k
HAE, AhHE1: RHEIE (CK); AbFE2: Mt
HE (T: N 150 kg * hm™+P,05 105 kg * hm™ ) ; Ab 3
3. Ak BB W A 20% (J: N 120 kg * hm™+P,0, 84
kg« hm™); AbFE 4. fLAE & 20%+ 4= WA HLAE
#l HZ-24 (HZ: N 120 kg * hm~+P,0, 84 kg * hm™+
HZ-24 2400 kg * hm™ ),

R/ NAHF 16 m* (4mx4m), RILETEDIH
INFE . BETETHEATEE 50 em. BEEE 5 em #4752 LK
Tk, B E 400002 Bk - hm, AR TE R
YR NG — AU 5 RS, A A RS
AR, AW HUIE R HZ-24 15 5 R AR 40 /<
WM, R HEE R, Hw S em HE .
1.3 3SR S5 E

Ferl AR TR . ACATREE, R “S” B
KAETT ., RAEIRE 30 em. 1 FEAR PR R
Riley 45 " pOSHTE Y B L, 100 B RSAE RS
X R 10 ¥k, HAPE3AEE ., B A K 4 g
S, S EDHE ]S 80 A 5 4 mm B, 4330y, %
TE =80, =20 CHRAFFINAT . TR Ab M o o 4%

SR (12 ] 47 A PLBR A 5 TR A 4R
b - Shmdk ;s RRCRHYLIIERE; SUERHEA
AL RL - PRERPT L (0 Rk A AL s
fill — KIEOCRE s BBl ECR U 50 s AR
R FIBRIR VR4 — SRBR BT (i MR &
MR — KR E ;B AMEAS AR 0.01
mol + L™ 119 G 10 85 15 TR 4 — U sl i S 43 A 1S
JE 3 pH SR IR LA
14 B A KIRRIE

539 PR RORNE AR - RO 8 B i ke . R
K. PR ER, B/NXIE 20tk POk AR
B R FAR TR A )y, s SGENE , H
HoPBE, ¥ m R ued, BT By i KUk X
ThEfRE, MeE R aTHE, R, 2K
Wk, K ke, KT, BRER, I N IX
i
15 wEPHES
e

FE IR R E 253 ) (2015 fR—3 ) HAYAE A
WA @i (UPLC) M€ B b 6 8 e B A
W S AR S i
1.6 3 DNA $2ICK & 3 )5

3 DNA 2 BOUR 1 4 52 5 DNA 2 BOsGR| &
PowerSoil DNA Isolation Kit ( MO BIO, £ ). $EHL
J& 1) DNA {8 HH 1% 19 B Jig W 56 i FE UK AN Nanodrop
2000 G 53606 BE T AT Al BE AR BEAG I, o
KB A% YRR A2 T F 2 F AT 16S rDNA 37314 1
Wy CHEARBCE, dbat ). {8 ] 340F/805R 3 17
Pxt 16S tDNA JEH Y V3 ~ V4 KFE 793 A
Nlumina HiSeq PE250 I ¥ °F- &, 2R F XK 3t )
(Paired-End ) 17746, HEVNBOCE,
L7 HdEab e

D45 30 1) B af 25 (row data ) FE7E— 8 L
BIE s (dirty data ), A T (5 B M 1945
SR AT EE, fHH SOAPdenovo Xif J5 G H 4 i
TrPre . b ug, BB RESE (clean data), RJ5
XA BCBCE AT 5 /E 43 25 590 (operational taxo—
nomic unit, OTU ) RIEHYFI 32508, F5%F OTU
PEAT R . ZRMRECEE T, RIS R R
BAEAE FATREE G oA I TRy
Br (redundancy analysis, RDA ) #7585 AR Pr 133
MR S50 3% 505 BRI B 2Z (8] 1Y
KHFo

ME

S B ) 4 2 W

=

il
i
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K Excel 2010, SPSS 19.0 1 Qiime 1.9.1 %Hz
I8 B AT 581 o Are A A Uparse V7.0.1001 X
I 8 4T R 25, R FH DPS Bl b R 4t
) Duncan 35 #4722 0 B fl 2 & EL 88, A
H Excel 2010 1E B, B 3= £ 8 F 21+ br
%,

2 HRE5HH

2.1 WA HLIE R HZ-24 X 85 16 A= K = 2
Al

M 2% 1 AT, T HZ—24 . % R0t A Ak B K,
1k HE U3 & 20% Ab B 55 JC AR AL BE A L, R YRR
N 11.96% ~ 15.99%, 1B it f HZ-24. fkAE
Ut 20% Ab PR 5 E FI0ME IR A e X B R B K G
i E R it HZ-24 . H it AR Ak B K Ak AR
R 20% 4b 35 0 IR AL B e, ETE Ry XM
0 N 45.05% ~ 69.20%, Jifi ] HZ-24 5 H
Jiti HES A BE X 2 B A 25 T 0 W E RS, b I Dk
H20% Kb PR 5E HUME AR AR He, WA AN E

W 14.27%; 6 FH HZ-24 . H i B8 &b 2 % 4k
JE U8 R 20% Ab P55 TG AR AL AR L, HE A Sk
B4R 1IN 8.28% ~ 15.57%, Jiti Tl HZ-24 5 & #
Jit FIES R L X B A P Sk AR T R R A, AR R
i 20% Ab 5 H AL AE AL BRAR HE EE RS ARG Sk HAR
W 6.31%; it FHl HZ-24 % Kt AE &b 2 K2 1k AR
U 20% Kb PR TCAE AR FEAH L, B R A AR 3G T
9.20% ~ 10.97%, i HZ-24 . Ak HE Uk i+ 20% kb
PR FUAE AR Lo 28 R AR TS B 35 52 el 5 it FH
HZ-24 . & HIE AL 3 KA IE DS 20% 4355 Tt
AEFRANHE, BRI T ERIN 12.51% ~ 40.64%,
Jiti F HZ-24 5 5 Uit AR AR o 38 AR 0 2
FRom, AR B 20% Ab P H LG AR AR L,
AR E 8 D 20.00%; it FH HZ-24 . % #Lit AE
b HE AR RE K 2 209% A0 HE 5 TCAR AL BRAR HE, B
B 7= 1 G 0 18.26% ~ 26.89%, Jiti Jl HZ-24 5 &
F il A Ak R AH Bb X 8 B 04 7 G B E R, AR E
U 20% Kb PR Bt IR AH Eb B R AR - FE s
6.80%.

R 1 HzZ-24 WEERIBESIESENEMZ0

fhsm 7N E i Pk EAR R R i
(em) (g-®™) (mm ) (em) (g-#™) (kg * hm™)
CK 67.23 +3.26b 4.35+0.14¢ 8.09 £ 0.03¢ 46.76 + 1.91b 9.03 £ 0.06¢ 297541 £ 11.47¢
T 77.98 +3.10a 7.36 £ 0.16a 9.35+0.25a 51.30 £ 2.56a 12.70 £ 0.17a 3775.51 £ 10.78a
J 77.07 + 2.84a 6.31 £0.13b 8.76 + 0.48h 51.06 £ 1.91a 10.16 + 0.09h 3518.75 +25.83b
HZ 75.27 +2.75a 7.30 £ 0.15a 9.21 + 0.3ab 51.89 + 1.70a 12.02 +£0.12a 3765.31 +25.98a

T FFEEEARFRFR 2R B (P<0.05), MFEFHFRERARE (P>0.05), T,

2.2 EYIAHLUIEEE HZ-24 b8 5 5 I A 52
ME LA LUE Y, i HZ-24 . 5 8t A b
PR AR Dk B 20% AbFES TR A EEAR EE, B
B & B3 15.82% ~ 45.76%, HZ-24 5 % W
i ME AL FEAR L, B R P S B 17.81%, 1k

030r 2
025 b
0201 ¢
0.15

HHEEE (%)

0.10 [
0.05
0.00

CK T J HZ
b

JIEL U3 6 20% Ak FRL5 H BUE AR A H, A A e
6.39%, HZ-24 S5{LIEHEE 20% AEFRAH L, 2R
HA & g 5 25.85% .

i HZ-24 5 Bt AR AL BE 5 JC AR A BEAH H,
T EE 11 T 288 S I A M 4R R 33.33%

0.08 .
ij:i 007 P b =
% 0.06 - B .
,;517 0.04 |
EIE 003
N
£§< 0.02 |
W 001 -
0.00 1 1 L L 1 1 L
CK T ] HZ
L]

B1 HZ-24 MEKHEENESREREFETSENZMN
T RRVNEFHFR ARG S B (P<0.05), MRATRHERERALE (P>0.05),
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52.08%, FLACYE & 20% AL PR JCAB AL FEAH L, B
ESLRREEE -8 TR TR R R W R
HZ-24 5 ML PEAR EE, B R R B8 ST o
AR S P 14.06%, fLARIE I 20% AbFE 5 H
J it R A b 76 A58 S5 T 88 28 W 5 ) 20.31%
HZ-24 5L A0 209% 40 HAH 35 1 B8 5 8
P fe 2 A T FE A R 43.14%
2.3 AWA R HZ-24 %F 8 A R 155 40 1
A

Hy ¢ 2 Al 0, e T HZ-24 BE & 35 3% i v 1€
HRPR A B A PLR & B, HZ-24 5T0HE ., % Mt
HEL R Ak B ek i 20% 4b BEAH L, B RS AR PR 4 HE Y
£ BT 4> B8 0 11.93% . 9.05% 1 8.96%, H.4%
&R PR LT 25 5 HZ-24 . R0 I Ak AT Dk
i 20% Kb PS5 TCAE AL FEAH H, B EEAR PR 0 4
A o W) BN 13.73% . 6.00% F19.44%; HZ-24 5
WAL . AR 20% A BRAH I, HE EEARBR 1
HER 4R N 3.92% , 7.29%, H RMEHE 5 1k
JE U 5 20% Ak BEAH b TG 25 55 HZ-24 . & Bt AE
K AR 2 20% Ak B 5 T AR AL BRAH L AR PR+
MY S A S R 18.72% ~ 51.37%, HZ-24

550 R AR . Ak BE VR 209% Ab B A H AR B
- B S R R S 16.52% . 27.5%, Ak P I
20% 55 Uit AT AL BRAH H B EEAR PR R A S
R 8.61%; HZ-24 & L Jite AE &b B 17 Ak A8 ),
T 20% Kb P50 AE b AR b REAR B A A A S
R 5.75% ~ 24.64%, HZ-24 5% 6 AE
AL HHAH HE EE AR B IR A S AR 12.77%, 5
A B ik 12 20% Ab FRAH b TC 22 5, AR AR & 20%
A 35 it S A L B AR B A 8 A i 2SRRI
15.16%.

HZ-24 . & #LitE AE &b $E K Ak AR Jak & 209% 4b BR
55 J0 A0 A BRAR b R AR PR - 5 B SO R
21.24% ~ 44.18%, HZ-24 5 % # ot HE . 1k A J8
T 20% AbHAH Fb EE AR B S A RO o 2 in
18.92% . 18.21%, AU 5 20% &b 15 5 Hjit 1
AH B FEARPR IR A T 22 5

Jite FH HZ—~24 0] i B AR B 4 398 9 s 5 4 55
WERE, HZ-24 SCAEACTE . FALMEAE . fRACIR
T 20% Kb FRAH B AR PR - 58 4 sk i )
P 21.88% . 26.32%. 18.63%, HiAx# Kb FHAH I
B EEAR PR RO S O

Fz2 HZ-24 MERRBR T EFSHIRM

e AL 2R FRwk B B A PO
(g-kg') (g-kg") (mg - kg") (mg* kg") (mg -+ kg") (mg -+ kg™")
CK 39.31 £0.41b 2.33 £0.03¢ 40.97 = 1.15¢ 85.33 £3.51b 4.38 £ 0.24¢ 9.74 £ 0.23¢
T 40.35+1.97b 2.55+0.01b 49.67 +0.75b 82.33 £2.52b 5.69 +0.15b 12.14 £ 0.23a
J 40.38 +0.51b 247 +0.01b 49.97 + 0.59h 87.67 + 3.06b 5.20 £0.14b 10.30 £ 0.27h
HZ 44.00 + 1.08a 2.65+0.03a 59.07 £ 0.42a 104.00 + 1.73a 6.63 +0.15a 10.59 £ 0.12b

2.4 WA PHUIEE HZ-24 % #& FEAR B 1 e 40 1 B
TELERE 55 4 ) 5 )

M 2 A%, 4 AN A EREAR 135 15 B A7 A
—EMZER, TR —2, HUEAE A LA
I 20% KERREAR s IR B G, Oh—2%, HZ-24
A PR IR O — 25, I SL B, it A AR A P
HZ-24 ‘25000788 1 o FEAR PR I RIS 4544

ETEEAR PR H AN T K- (B 2) kA,
7E 5 L HERT 10 BB 1T, HZ-24 5 JCIE AL 22 AH
FLEEERR ] (Firmicutes ) . 2F B ] ( Gemma—
timonadetes ) . JHZEH ] ( Actinobacteria ) 5 5351
% 82.15%. 29.09%. 12.91%, K F1# ] (uniden—
tified_Bacteri ) & [t/ 81.59%; HZ-24 55 # #ijiti At

AL PRAR LG JEERETR ] ( Firmicutes ) . UATFE ] ( Bac—
teroidetes ) 1 FLAMiZ 60.70% . 17.57%, AR
(‘unidentified_Bacteri ) . Z# 2 F ] ( Chloroflexi ) &
FAr /D 44.16% . 14.88%; HZ-24 5L 209%
ALFRAR ELJEEER ) ( Firmicutes ) . UFFET] ( Bacte—
roidetes ) (AP HIZ 49.87% . 12.00%, HAE AL
2 AN AL IREE 20% Ak 25 AT Ak B
M, ZFHMETT ( Gemmatimonadetes ) | J&BE [
] (Firmicutes ) . JZ % ] ( Actinobacteria ) 5 It
G3Z 671.24% . 21.54%. 17.04%, ARHAE] (un-
identified_Bacteri ) 1 /2> 69.82%; Ak AE VK & 20%
555 R AE A U L 2E B PR ] ( Gemmatimonade—
tes ) G HLZ 28.98%, FEEF ] ( Planctomycetes )
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JEAEE ] ( Verrucomicrobia ) /5 k435120 19.76%
14.33%; & HUIE A 5 TCAC AL BEAH FE, 28 B B 1)
( Gemmatimonadetes ) F1%¢ 725 5 ] ( Chloroflexi ) 5

Fb 3 91 22 29.59% F1 22.83%, AH1H ] (unidenti-
fied_Bacteri ) . fUFTFHE ] ( Bacteroidetes ) 5 k435
b 67.02% . 19.23%.

M Proteobacteria

B Acidobacteria

[ Actinobacteria

[ Bacteroidetes

B Gemmatimonadete
[ unidentified_Bacteria
@ Planctomycetes

B Chloroflexi

[ Verrucomicrobia
[ Firmicutes

[ Others

I G s

0 0.0l 0.02 0.03 0.04

0.5 0.75 1

I AR AR 32

B2 AEASEFEARETKERNOTU EEBEER
11 : Proteobacteria ZFJE [ 15 Acidobacteria BRFT I [ ]; Actinobacteria JIZE | ; Bacteroidetes T EE [ ] ; Gemmatimonadetes 25U 1| ; unidentified_Bac—
teri ARJNE ;5 Planctomycetes FEEF# |15 Chloroflexi ZRZ5E [ ; Verrucomicrobia JEf3# ] ; Firmicutes JEBER [T ; Others HABE T

M EE B B AN R H K (B13) R
B, 5 AT o8 @ H b, HZ-24 5 e
Ab FRAH FE R B0 B B ( Pseudomonadales ) 5 Lt
/1> 45.89%, K 1 B H (unidentified_Bacteria ) 5
Lt /b 81.69%, HZ-24 55 H MLt AL AR LC R H0 T H
(unidentified_Bacteria ) i [t/ 44.46%, B HF# H
( Flavobacteriales ) /5 H 2 31.82%, HZ-24 5 {1k it
I 20% Ab PRAH A F B H (unidentified_Bacte—
ria) 5 kb2 30.37%, AT H H ( Flavobacteriales )

1~

0.75 f----

LiENOE S S

T

2 31.89%; LG IE 55 JC I Ak BHAH L {5 SR
W H (Pseudomonadales ) . AFH H (unidentified_
Bacteria ) . B FF# H ( Flavobacteriales ) 5 [t 43 %1
1 53.7% ., 67.04% . 53.50%, ‘& Bt HE 5 1k HE s
it 20% A0 FEAR LB R M H ( Pseudomonadales )
2E MM B H ( Gemmatimonadales ) 7 Fb 43 %I 2>
28.66% . 27.28%; ALNEIS = 20% Ab B 5 TC L Ak 3
L, REMEE H ( Pseudomonadales ) . BT H
( Flavobacteriales ) . A # H (unidentified_Bacte—

Others

W Flavobacteriales

= Xanthomonadales

W Chitinophagales

w unidentified_Acidobacteria
Rhizobiales

® Gemmatimonadales

w unidentified_Bacteria

m Pseudomonadales

m unidentified_Gammaproteobacteria
W Sphingomonadales

3 AEGEBHAREBKFERREDEN
T Sphingomonadales BEIRMIREE H unidentified_Gammaproteobacteria RATNRIZIE TR H 3 Pseudomonadales R PAMIEE H 5 unidentified_Bacteria AN H ;
Gemmatimonadales 2 HLfL % H ; Rhizobiales #3981 H ; unidentified_Acidobacteria A7 H ; Chitinophagales W JL T B H 5 Xanthomonadales 55 LI

% H ; Flavobacteriales BT H ; Others FoABEE H o

— 87 —
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via) /7 HeAM I 35.1% . 53.52% . 73.71%, ZFH
® H (Gemmatimonadales ) [5t2 74.25%.

B EEAR B T S A0 T 1 S K (L 4) e pr,
ATV Ab B FOAR B S P L3 i Jm A5 AR, O
Xof R rP 0 O S5 B R AR R M AT TR & ( Pedobacter )
4 ¥ W 8 ( Chryseobacterium ) . 5 & B ¥ il
W J& (Sphingomonas) . A F1 & J& (unidentified_
Bacteria ) . NEFFHEE (Acinetobacter ) . B HI B
J& ( Pseudomonas ) . /NIEHE (Pirellula ) . T
g ( Flavobacterium ) A2 B HE ( Bradyrhi-
zobium ) , X SELHH R AT 44.4% 1E AT T,
44.4% 1€ 75 I B 1] HZ-24 40 3 b 19 4 % 3 R
YK A Dongia J& . Ferruginibacter J& . .} # J&
(Arenimonas ) . 7K & ¥F & J& ( Phenylobacterium ) .
Bryobacter J& . 4L i Z) & J& ( Rhodoplanes ) . i JI§
& (Sphingobium ) . AT & ( Lysobacter ) . A
HIE T AR T J&8 (unidentified_Gammaproteobac—

J

1]
—Lysybam_r " L5 B Acidobactieria
Sphingobium 0 Actinobactieria
N itied G 5 B: d

teria ) . A Yl AL M2 E B 8 (unidentified_Nitro—
spiraceae ) , XL FEE 70% FE B IL W5 b
NV 209% 1 A0 B rp A 345 &8 R ICH Pseudolabrys
J& . Methylotenera J& . Flavisolibacter J& . #F Pl &
J& ( Gemmatimonas ) . Solirubrobacter J& . 253K [K
W J& (Nocardioides ) . #F 3k & J& ( Blastococcus )
18 4= R # B ( Bradyrhizobium ) . A< 1 /) A8 7Y TR
J& (unidentified_Gammaproteobacteria ) , X $& ff; #
I Jm A 44.4% (e W T, 33.3% 1R R H 1]
mhs Rt E A B b ) O R AR YRl R TR
FFEE ( unidentified_Acidobacteria ). Candidatus_
Udaeobacter J& . FHE AT #)E ( Novosphingobi-
um ) . Haliangium J& . Reyranella J& . Gaiella J& .
KA B E IR TE R (unidentified_Nitrospiraceae ) .
Chthoniobacter J& , 3% 42 {Jt %5 a1 J& A 37.5% £ 7%
BT, 25% P T, 12.5% 16 R A
WL

ia 205
Phenylobacterium !
Arenimonas

Germmatimonadetes
ae

Planetomycetes
Proteobacteria A
unidentified Bacteria
Verrucomictobia

Ferruginlbacter

Dongia

Bryobacter

Rhodoplanes
Chthoniobacter
Candidatus_Udaeobacter
Reyranella

unidentilied Nitrospiraceae
Haliangiu
unidertified_Acidobacteria
Novosphingobium

Pirelluia

Pedobacter
Chryseobacterium
Sphingomonas
Acinetobacter
unidentified_Bacteria
Variovorax

Bradyrhizobium
Flavobacterium
Terrimonas
Pseudomonas
Flavisolibacter
Gemmatimonas
Methylotenera
Gaiella
Pseudolabrys
Nocardioides
Solirubrobacter
Blastococcus

T

B4 ARLGEEADABEBHEXFEE

2.5 i EHRPR AR R . SR A S5 H
s JOT R B A A DG S AT

ARG pr g 2R (B 5) ATLLE Y, B
R B 1 338 40 B 4 7% 19 ) BB ( Observed—species ) |
Shannon 8% . Simpson f§%(. Chaol $§%%. ACE 45
By e, W Ea. B e e &
o, R ANLR. 2R BEA . M
AR AW SRR IESE; Simpson %4, Chaol

TREL. ACE $8%05 5 FEARBR £ 38 rp i sl 2 5 i it
WEASE; SUFEETEE (Goods coverage ) B ™ &
IEAHSN, SRR & BR wEmw A T
o MR PR R A LR . 2R AR
THASA . AREE, B SRR ERE
FeVE (PD-whole—tree ) [t 5 18 FEAR PR 3G HLT
ARG REIEMAEX, 57, BEPHFSE. B
ST . R R A
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Y 0.6
A
C
0 0.4
N
NH,-N 0.2
NO;-N
P
0
K
w2 o = m o o
%géégggw - 02
& & £ 0 g o —
75 E 8 ¢
3 77 5 £
Z g T
; S &
8 )

B5 HEEH%E o SHEMERSAE. RRERRIES
SHIMEEE

1 : PD_Whole_tree i 22 Z £ ; goods coverage SCPER #i i ; ACEACE $5

K05 Observed_species PIFPEL; Y. 77 i A BEHH&E; C. BER

AT A O AHLBT; N: 2% NHe-N: 82 (NH,-N ) ;

NOs-N: FEAZ (NOy-N); P: G0 K. #adf .

RS AR . BUBCER S P R O OC, P
%4, Shannon 5 %05 ¥ EEAR PR 1 58 v (9 S ALBR 7 5
R,

VRS [ b B TEAR PR AN g, EF 5004
SPHT (RDA ), S AT ANl b R AR B - S8 40 T 4
PR SRR RISy R R Z A OC R,
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and community structure under wheat as influenced by tillage

The effects of biological organic fertilizer on crop quality and rhisosphere soil bacteria community of Astragalus mong—
holicus Bunge

WANG Wen-li", LI Juan, ZHAO Xu ( Institute of Soil, Fertilizer and Water-saving Agriculture, Gansu Academy of
Agricultural Science, Lanzhou Gansu 730070 )

Abstract: To investigated the effects of the biological organic fertilizer HZ-24 on enhancement of quantity and quality of
A. mongholicus’ original habitats, and provided theoretical basis for the application of biological organic fertilizer HZ-24
on A. mongholicus crop production. Four treatments were test on Astragalus mongholicus Bunge in field trials: no fertilizer
(CK) ; chemical fertilizer (T ) ; 20% reduced chemical fertilizer (J ) ; 20% reduced chemical fertilizer+biological organic
fertilizer HZ-24 ( HZ ). High-throughput sequencing, HPLC and routine chemical methods were conducted to analyze the
effects of HZ-24 on rhizosphere microbiology community and related nutrients of A. mongholicus, and the influences of the
crop quality and yield. As the results showed, the yield of HZ treatment had no significant difference from T, on the other
hand, the yield of HZ increased 7% compared with J. The enhancements of HZ in contrast with CK, T, ] on organic mass
of rhizosphere soil were 11.92%, 9.04%, 8.96%; the ammonium nitrogen content were 51.37%, 16.52%, 27.5%; the
available phosphorus were 44.17%, 18.92%, 18.20%; and on the available potassium were 21.88%, 26.32%, 18.63%,
respectively. The concentration of Astragaloside IV in the root of A. mongholicus were 17.81% higher in HZ treatment than
in that T, and the concentration of Calycosin were 13.28% higher. The unidentified_Bacteri in the rhizosphere in HZ
group were 60.53% less than CK, and the Chloroflexi was 14.88% less in HZ group than T. Dongia, Ferruginibacter,
Ferruginibacter, Phenylobacterium, Bryobacter, Rhodoplanes, Lysobacter from Protebacteria were the dominant genus in
HZ treatment groups. In conclusion, the rhizosphere soil bacterial community was significantly altered by the utilization of
HZ-24, and the rhizosphere microecosystem and soil nutrients were also changed to better condition, thus, it improved the
crop quality of A.mongholicus.

Key words: A. mongholicus; soil bactetrial community ; biological organic fertilizer HZ-24; nutrient; quality
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