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AR, AL AR IR Sk I 4R A
A R, SRR AR T AN B R K
B,

B R S R TR E VY G X R B R B
JE, B3 m & 8 AA VLR & &R, H
oA LB & EACE1.1% ', B 121
AR SRR T 1%, EHEAT, B TR
VEW i, b BB S B T, IS
B 438 A I BE AT LA K% RE ST DA ol 5 4 S o F
BRI T SRR A e i T i >
— o (BAEREIK IR, 56T R I Ak 2 A0 N SR A it FF X
IR AT RT . A ) 2 e S Ly g Y F ST A
X, R, ARSI T 84 1 AL ik 5, I H
T AR 5 A A T A SRR R A it X
AT 2 R T Re s, DU A% X R
Hb A SRR PR PRI — AR IR

1 PRSIk

1.1 #HREXHER

T 50 b 57 T A6 I R R AR M X P 48 K R
BT 5 EER (35° 12 N, 107° 45’ E, #
$£1 200 m) o IZHIXAFERRY.1°C, AFEHREK
579 mm, K EZELEPET—IH, HEFEFEKE
H150% ~ 60% o 155 X M 3P40, (b 4 3 Mg
+, BEEUR RS 2w AT iR
+IHE (0~20 cm) AR N : pH8.17, &FHE
135gem”. AHLIRS.52 gkg" . ©E0.78 gkg'. fil§
A%13.1 mg kg™ FHEWE (Olsen-P) 4.5 mg kg™
HEAI129.6 mg kg
1.2 Rt

I T T 2008459 1, LA /NE I BF5E4E
Y, ——Z, TOHKHER . e H IRk,
WEIMNAAR. X (CK) | fb2=& e (FP) |
ANE+EIE (FGM ) o Hir CKAR B A it 1o 85 W2 75
(P,05105 kg hm™a™') , FPALHGEHIRZE (N 150
kg hm~?a™") 5845 (P,0,105 kg hm™a™)
FGM4b AL AU s FH & R F P, 3F T/ Uik e A
it AEL R PR AR A AR (KR, My S AP, R ARR
75 kg hm ™, FZ/NERER2ER LTS BEA
35, BHERN30 om. A bR FE AT AE AN IR
WIa B /X, Rk H, &/hEHF R ERS21,

A E 150 kg hm™>, 4720 cm. /NX A
Flemx22m=132m’, HAHERIR, RAHESE
BEMLIC IR BT . &/ N B A FMAREDK, |
[ 45 B 24 A P — B
1.3 #HmEESSH

T20164E9 18 H /N2 5 Fh iy Bl AL 128 B 45 Ak
FE3ANICA, % HRCR AR R EHZ0 ~ 20 emi 1
K, IRAIE S RIAR Mg %, RERIR R SRR 5
F3FRAY s — Ay AR S i A R A R
WY ik . WUEM A RA . AREEA LK . AT
BHANA . BT A (HESEAMESA) 3 —
51—80 °CYR URURAE T I E 41 18 Z e s — )
RS KT R, T R e .
HEpH . AR . B RECRH L I E L
TR A EA . AV YRR T R
ZE-K,SOARHGEM i 20, WA LA . TR
PEAHLIRFFH0.5 mol L™ K,SO,HEHUS FI F %k A 3
SR TS A BTG A
1.4 DNARHESBENF

FRHLO.3g RHERE S, SRAHCTABM# T
P HEREAR R NADNAGITIR, 25
FIH B BR WE BE B R UK RS I DN A Al RN vk
FE L OWUE R AR TR L, il JC K
MBS EL mgL™' UMBEMENADNA
F A, A Barcode I H514 (515F
(5" -GTGCCAGCMGCCGCGGTAA-3" ) A
806R (5’ -GGACTACHVGGGTWTCTAAT-3' ) , /]
Phusion® High-Fidelity PCR Master Mix with GC
Buffer ( New England Biolabs/\ ] ) Fl &5 %4 5 {4
T AN VAIX JEFTPCR, PCRIZIVFEJF 98 °C
HASPEL min; 30N (98 °C, 10 s; 50 °C,
30 s; 72 °C, 30s) ; #RJF72 °C, ZEMHS min (JiF
FAX#S FyBio-rad T1008EPCRAL ) . PCR™ i
FH2 % 149 35 B B8 B2 e £E A7 B UK A I , SR 5 AR B PCR
PR BE AT AR R A, SR IR S 2% 1 B
JEHEGE R VKA I PCR ™), X H By 45 48 Jie [m]
Wik & (Qiagen/Aal ) B =4, f#i F TruSeq®
DNA PCR-Free Sample Preparation Kit ( Illumina
oy ] ) EERG & AT SCEM A, £ Qubit Al
Q-PCRE H A5, fHIHiSeq2500 PE250# 1T
AL ( ZE el v AR SRR B A BR A F
MWE ) .
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WY J5 0 7 51 e B bs ofE 7 ik ab B s, A
Uparse#k 4 ( Uparse v7.0.1001 ) X5 A 50751
AT, LLOT% M) — B T 91 R E M HOTU
(FEARDGRPIT) o RIGXOTUFF AT Y Fh T
¥, HMothur 7 5SILVA (Releasel28, http://
www.arb-silva.de/) BJSSUrRNA¥HE & #1719 Fh
W T, AT 50 22245 BOIF 40 B AE & A 43 JK
PRI SRR IE A . K5 FIHQiime F14:
( Version 1.7.0 ) JFAIEASFRHICE . FREFEEL
(Chaol#g % ) MZHMEFEEL ( Shannonfg %k )
FHRE A ( Version 3.2.5) FIAH K 4 fF 40 k47
PRI AL 22 o b ( ERARHr . dEEEZ
4 RZ 53 Hrfl Anosim 3B ) . 4l 18] 22 = ) Fh 43 B
FOAN TR T RE TN 43 H7 ( FAPROTAX ( http://www.
zoology.ubc.ca/louca/FAPROTAX ) . Tax4Fun

( http://tax4fun.gobics.de/) ) . HAEHE R H
Excel 2016, DPS (v7.05) UEATARTRAM, ZHE L
BORHILSD:, B E MK R «=0.05,

2 45 R

2.1 TIEEYLFER

Ak 2 AR A 2 A0 it R %E 5 22 T 4 8 R
AR (£1) . 5%B (CK) M, b2
RN (FP) AW ZEI T LA MLk & &
(8.0% ) , i Hofh 4= ek 5 44 G & 3 Mk B2
RIL+LE LA B (FGM ) B ZF 30 T + 34 Pk
(20.0% ) . WMAEWEY R (62.0%) . HMEY
YA (35.9%) . AR PR (7.27% ) F
AEMEAPLA (56.3% ) &hr, it H RS &M
BRI E MR,

Rl FRLBEHTLIREMLFMER

Table 1 Biochemical properties of the soil relative to treatment

. HAA AR TP A MAMEYR VRS nEHR
Qb3 FHLSOC ) . = L
B NO,-N NH,-N pH RMBC ZAMBN L DOC HLADON
Treatment (gkg') . . . » . .
(mgkg™") (mgkg™") (mgkg™") (mgkg™) (mgkg™) (mgkg™")
CK 6.96¢ 5.25a 0.29a 8.23a 118.5b 40.53b 156.9b 2.84b
FP 7.52b 5.70a 0.36a 8.09a 135.0b 37.91b 155.9b 2.60b
FGM 8.36a 6.66a 0.39a 8.18a 192.0a 55.09a 168.3a 4.44a

H: CK, XfHE; FP, fb22%0; FGM, FLAB+ERAR, [a]— 3 i S R AS ] 36 R b B 22 ] 22 55K 3] i 27K F ((p<0.05, n=3) . Al

Note:CK: control; FP: applied with N fertilizer; FGM: FP plus green manure. Different letters in the same column indicate significant

difference between treatments at 0.05 level (7=3) . The same below

22 HEMEFESZHN

F R S AR AR 691 724 A BUFS, CK.
FPFIFGMAb B (1 7 346 27 51 40 5 76 689 .
80 774. 73 112, Zad 5E¥EFE L ERE, It
RAF34 13410TU (HEAGFEHIT) , CK. FPHI

FGMAYEHOTUSC 3 792, K AbH> A %
PE2ES (R2) o R BT T 4% (Chaol ) Al
ZFEEFE L ( Shannon ) #5402 (B $4 00 I 5 Pk 22
5o ULHA S X REAH L, fh2E EUIE RN SR A it F 5 A
U R R R R RN

F2 TRAEAEHEFESZHEEY

Table 2 Bacterial community richness ( OTU number ) and diversity indices ( Chaol, Shannon ) relative to treatment

Ak P BRI R HITEOTU Chao 145 % ARG R
Treatment number Chao 1 index Shannon index
CK 3678a 4 086a 9.77a
FP 4021a 4 489a 9.94a

FGM 3679 3951a 9.84a
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2.3 WHEEEEARSEHESW

P 16S rDNA & i = W 5 5 5 & 9 F
FRE IR 490TT . 1014049, 2004 H .
360 FBEFISS2A B 40 1A o TR E UK F
b, MEBEARMELT R T LA
K, CK. FPHIFGM Ak B & A % F B> 1%
HY 4 T A3 ) R A S B 95.0% . 94.5% Fi
94.3% . CK. FPFIFGM4% 4t BE Ay B R AH X F
ErwENER, HPmA RN B E
( Proteobacteria ) . BRFT ] ( Acidobacteria ) .
WML BEI] (Actinobacteria ) . 3 B4 #
[T (Gemmatimonadetes ) Fl ¥ & ]
( Bacteroidetes ) , #5403 Y 245 41 X =F B 43 5l
}35.6% . 18.6% ., 12.6% . 7.2%M6.7%. 1EJ&K
F b, CK. FPRIFGMA AL HAHXT £ B =0.5% 1)
B R B 15.6% . 13.3%M13.8%, Hpfk

A

100
90 M Archaea
30 - m Others
B Armatimonadetes

70 1
60

M Verrucomicrobia
M Chloroflexi
50 M Nitrospirae
40

30

B Planctomycetes

B Firmicutes

M Bacteroidetes
Gemmatimonadetes

X Relative abundance (%)

I Actinobacteria

W Acidobacteria
Proteobacteria

CK
AbFE Treatment

IRIAL B2 R AN TR T 1K (A) FUEAKSE (B) LMy FhF B

Dominant species abundance map at the phylum (A ) and genus (B) levels relative to treatment

FP  FGM

#1
Fig. 1

P R B AR J® ( Sphingomonas ) |
HME)E (Lactobacillus ) . T HHEE
(Arthrobacter ) . HaliangiumM Gaiella, %%
b PR BAA RS E Oy N 3.5% . 0.8% . 1.1% .
1.2%M0.9% ., XUERHFE BT, UAFLRE
J& (Lactobacillus ) fECK. FPHIFGM Ak 3 th /%
TE 3 M2 5, BIFGMAL 3 i 3% Ik T CKHIFP &b
HoOUbAh, AE A E (X FEE<0.5% )
fECK . FP., FGMAb 2 [0 f7 76 4 Wb 35 1 25 ¢
(£3) , vtk R NE A2 N0t H B & ek T+
BN A Jm KO LB A, (BB AOK A, HE
JPor 0t (El2) FlAnosimsr#t (p (CK-FP) =1;
p (CK-EGM ) =1; p (FP-FEGM ) =0.7 ) ¥1£ ¥
CK. FP. FGMAL 3 2 [u] i) 40 B B 7% 45 ¥4 9 Tt 3%
P25, UEIA b2 FUIE FSE IR it FH O o el A 3
20 R T 2

10 ®
161 Others
B Rubrobacter
1 Polycyclovorans
B Microvirga
12 - B Massilia
B Entotheonella
B Bryobacter
s | B Flavisolibacter
B Guaiella
W Blastocatella
W Lysobacter
% B Blastococcus
Haliangium
W Arthrobacter
0 W Lactobacillus

CK FP  FGM
K3 Treatment

R3 FAREABEBEMFEINEFEZNAERE EMEE>0.1%) F%

Table 3 List of soil bacterial genera ( with abundance > 0.1% ) with significant difference between treatments

CK-FPAb Bl 2 [i]
Between CKandFP

CK-FGMAh# 2 [i1]
Between CK and FGM

FP-FGM /b3 2 [i1]
Between FP and FGM

Pseudoduganella
Steroidobacter
Adhaeribacter

Nordella

Ralstonia

Steroidobacter
Chryseolinea
Lentzea

Chitinophaga

Lysobacter
Steroidobacter
Adhaeribacter

Chryseolinea

Roseiflexus

Lentzea

Chitinophaga
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Fig. 2 The principal coordinate analysis ( PCoA )

(A ) and non-metric multi dimensional scale (NMDS ) analysis (B) of soil

microbial community structures relative to treatment

4 1 Ih RE

WA 16ST7 51 i 73 26 1 B4 R R HIFAPROTAX
T A W B T D e R S 2R AR5 6 3 R T g
P, XEETNRER MM T 1301 10TU, 54
OTUMI16.3%, i H P H RS 51 8927.7% .
A X BE A M T B A A AR B a3 TR o Al
PIEW, ke (ffichemoheterotrophy
flaerobic chemoheterotrophy ) . fi§fb/EH
(nitrification ) . Z A fLAE/ (aerobic ammonia
oxidation ) . WAHAREE & fL/EF (aerobic nitrite
oxidation ) . AHERERIAJFA/EF (nitrate reduction )
IRES 20 e AR = BE B, ol o S A T R VR Y
14.9% . 3.3%. 2.0%. 1.2%HM1.1%. K Tax4Fun
DI Re I T X G A Py Ve D e T R e LR 1G4 1
49 (Level 2) TIRE/ 427150 —2% (Level 3)

2.4

100
95
301 Unassigned
Others
B Chitinolysis
B Ureolysis

W Predatory or exoparasitic

B Fermentation

B Nitrate reduction

m Aerobic nitrite oxidation
Aerobic ammonia oxidation

W Nitrification

B Aerobic chemoheterotrophy

B Chemoheterotrophy

XY 3 Relative abundance (%)

CK
Kb¥E Treatment
SR 4544 F 25 T FAPROTA X Hil I % 40 B o fik
e R R

Fig. 3 Abundance of soil bacterial function groups predicted

FP FGM

%3

with the FAPROTAX tool relative to treatment

rfe a2, FHOoRE A = B HE 44 1 10 19 D) 6E 43 4 4 (5]
4FF 7R . T LAE R = G0 b A S T B R
HAEXS FEEFECK . FP. FGMA4SAb B vh ¥4 76 i 35 1
25 . BNEC/NILAXTRAL, & W5 58 A Pk
AR, AR T BRI S 5 AR A Y T
REPARE (Auddmok e PR . AR . AR
. AMEAEIRER ) (EI3MEY) R4
[ To22 5%, ULBHZEARIE T 24514 S ATt FH O oA el
A+ IEHUE Y TR

3 0 ®

30 WEFREFEEREAX LIEEMLFERB

A

ABIFTE R W 22 AR Al 2 UL T S 25 8 v 1 5t
AL A S, WO LI RUCE YRR
AP RTEPEAPLA . AT A LR
T ER (£, 0TS B R e+
e ISR AR M, S X IRAH LG, A A R E TR
TR ER T A L S RS, R RS T
THEAPLA . AV EY RS R AN, LR
RETE 42 i 1 K-/ R AR IR R A PLBR AN
BLARA R S WAL SR TP K R
+ A R T R R R R R
o [RIHEA TS R WAl SN it 0T 5 1
ATHLBR . U R R B R
ALAE Y, Ao BOIETE A 8] AR 25 X L e A )
P PR R WA A — 5 A [ DXl S o A
PSS

Sl FALHE AL B[R], SO+ 2R A Ak 2 I

http: //pedologica. issas. ac. cn



33 £ WIS AP RUIE SEIEXT 2 B IR AN T AR AT R 52 mR 739
100 M M M ©§ Unclassified (A)
Others
80 B Replication and repair
I I I B Xenobiotics biodegradation and metabolism
60 F B Nucleotide metabolism
B Metabolism of terpenoids and polyketides
40| B Metabolism of cofactors and vitamins
B Energy metabolism
Signal transduction
20 F B Membrane transport
B Amino acid metabolism
0 B Carbohydrate metabolism
90

351

AT FJE Relative abundance (%)

21

14 F

CK FP  FGM
Ab¥E Treatment

K4 AR[RIAL BT 25 T Tax4Fun B0 A9 4R DI RE 0 2 FRE I (A ZNREM 4, B. =4IiREsr4l)

Fig. 4 Abundance of soil bacterial function groups predicted with the Tax4Fun tool relative to treatment ( A.functional groups at

M Unclassified
Others

28 _I I I M Nitrogen metabolism

B)

M Oxidative phosphorylation

B Amino sugar and nucleotide sugar metabolism

W Nonribosomal peptide structures

M Starch and sucrose metabolism

H Arginine and proline metabolism
Aminoacyl-tRNA biosynthesis

M Purine metabolism

B Two-component system

m ABC transporters

level 2, B. functional groups at level 3 )

FHE T EEEER . MY E R R . MYk
PrEcak . WTEETEAHLA . ATEETEA LR (F£1) o
5 40 F 3% X ) SR AEAIE 5 45 SR — 3 AT
FE 2 A Ak 2 Nt FH 2Rk _E Rl S AR B R S
A MU . R AR R B e i Ak AU
RhER PR L AN, WM SEIEEY R (%
YL SRR R ) R TR AR PR AT K
AR, SEMMmAsE 7 BN
WA SRR CRPRLDE ) B0 S R B — 2 R
P TR B H OGRS B SR 1 T A L
B, AHLE SR T R, el I Ak B T
U R A S R G e, R IR T
3.2 hEFREFMEEEAY LIBAEEE SN
51 RE B9 RN

b 2% IR i FF 6 A TR) 2B 25 R e+ AN T £ 4
P S RETE LR AR TR R 1028 R BR g
5% BRAR E b2 SUIE it P A B R o 2 ek s
ot SR ZREVE (£2) , SKoyamaZs TR
EAUE T (Arctic tundra) FIShi%s ) £ 3% H

Bt R EE R — 2 RN A I 5 R B
P2 G P v T B T AN 2 R
P LSRR g R 22 AT R 5 R RS IX
MR A N . pHER R A L. AR5,
AT LA ARG, A A A T
A AU, H % A A HLER A 4 X (E A X
BAR (CAnxf IR HA A 6.96 mg kg™') , HHLFE
B RN R DA AN E R 2R, T
EREAWE L, AR S =R
(15.8 mg kg™') , ZACHG AR T A LK
i, (AHANE SRR TR, X5 20 %
T R EpHEYIMI K ) Ak, b R0t
b BRI 25 5 i B e A R AL . AR,
2 Z5 N it FH A 38 A o5 A8 A0 B 1D K ST 1 BV AL AR
(ETA) , {Hk 2 T J8 K 5B 4l (I
I1B) , 5Zhong% ' WL B —5, HUIEH L
DR, R AR SR AR Y A B R e A
(1) 22 BEE 5 M 57N o

Sk 2 R FH AN 6], B A 2 B0 58 24 % 1
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£ A Tith FH Ak ) 14 o 38 v 200 B 1% R R 2 AR
T2 A it P Ah 3 dd 2 R 0T B A R X A rh
R N A AR R Y, R R T
1A Ly b B A 8 b A TR A AR W S R A s D TR
(PLFAs) & (HIMCEM AR P, BEHm
T R LT S K RS A R R S ke
AU VU0 - A T R AR, Hoh R gk
A3 P b BB o5 R BE R 20 o b, SRAIEE T
MO T NPT AL, QAW TE I o, SR i
JH¥E N T 22 JE 1] ( Proteobacteria ) | MRAT ]
(Acidobacteria) . J{ZEH ] ( Actinobacteria )
FI4EZ5 BT ( Chloroflexi ) AHXEAEAE 005 75
FLLEEME KR L b, ek 2 TARIE W]
( Proteobacteria ) . FRFTE ] ( Acidobacteria) .
W H ] (Actinobacteria) . %5 H ]
( Chloroflexi) . JEBERE|] ( Firmicutes ) Fli#%
W17 (Planctomycetes ) HYFIXTFE 12, MifEA
s, SR H I R B 2 52 e 20 240 1R ) R
ZREME (K2 BLRTTOK P (9 20 0 A 0 AR 0 32 %
CE ), AR T 7 J& /KT 1Y 4 B A v A O =F B2
(E1, #£3) . HFRERMZEFATRREARESK
SR ORI AR SR R AT K

MR TE LIRS R TR E EEAEN, )
REfE— BB ik E HEIE sk, MRS 2
PALLEZS % SRV WiSE AL I S SR I hE L
K ZE T80T R AR+ S
BT BRI Dy R AR fb, DA R S AR A T T R Y b
mASIRER R s U B R MK i
ZE (N870., N696 ) Btk FEE AR 1 A It X 15 it Kk
B S b+ 3 I A BB D RE L (amoA ) AYER
i, PEC AR WAL, EERH
FRAEH R oAb, SRNE L Al 7 — e i B el s
TR AL, RAEM 0 B R 4 A
B T - A S Re A e . 2 ARPE A0
R A A P 4 R RS2 A T A FH 45 ) e A T 0 1Y
WK, BRIt A T A A [ AR AR R
et . BAEAD T, SXFREAL, s ZEm
SRR I AR s I S 5 AR EE (AR
. ARG EEARENT . HARPEISE ) | ik
REfThae (kb SR, 4e: =8 W&k
TR AR 45 ) At ) 58 240 B AR X = B ([BI3 0
El4) , X5 WG ) v TR A 3 S 22

S, AT RE S o A TR A () A8 S NI e e
IPAESERAR, FEAMZ AR, Z5
A

4 45

EXFIRAR L, Ao I A B AT 525 1 L e Ay
PLBK & i, T RAC+ SR A PR 2 25 Pt v 1 A L
. BUEWIEY R . MAEEYIRR . ATETEA
BRI DL 1 Ao RUIE RN 2R it oK =
AR E EE . SR, RESCELETKF B
2 TR RV 2 R LA S 2 ) RE R PR A AR R, (H
AR T AR AR R KT IR . R, AR IR
A2 Bt FH 032 DX I8 50 ot - ST R 200 0T 2 RE P L REVR
AR REF WA X E/N, (HAlfE—E R LR
I TT

2 % 3 #f
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Effects of Chemical Nitrogen Fertilizer and Green Manure on Diversity and
Functions of Soil Bacteria in Wheat Field

BAO Ming HE Hongxia MA Xiaolong WANG Zhaohui QIU Weihong'

( Key Laboratory of Plant Nutrition and Agro-Environment in Northwest China, Ministry of Agriculture/College of Natural Resources

and Environment, Northwest A&F University, Yangling, Shaanxi 712100, China )

Abstract [ Objective ] Application of chemical nitrogen fertilizer and green manure is one of the
important measures to improve crop yield and soil quality, but it also affects the soil bacterial community
and its function, and thereby alters soil nutrient circulation. At present, there are few reports on whether
long-term application of fertilizer nitrogen and green manure can improve diversity and functions of the
soil microbia in the dryland soils. It is, therefore, of great significance to explore effects of application of
chemical nitrogen fertilizer and green manure on the soil bacterial community and its functions. [ Method ]
An eight-year-old winter wheat field experiment, designed to have three treatments: i.e. Treatment CK

( control applied, with P,O5 105 kg hm~a™" ) , Treatment FP (applied with P,0,105 kg hm~a™", N150
kg hm?a™') and Treatment FGM (applied with P,O5 105 kg hm™a™', N 150 kg hm~“a™', plus green
manure ) , laid out in a randomized block design,was carried out in Shaanxi Province, China. Soil samples
were collected September 2016 for analysis of soil biochemical properties ( pH, nitrate N, ammonium
nitrogen, soil organic carbon (SOC) , microbial biomass carbon ( MBC ) , microbial biomass nitrogen

( MBN ) , dissolved organic carbon (DOC ) and dissolved organic nitrogen ( DON) ) . The high
throughput sequencing technique was used to determine 16S rRNA gene sequence in V4 zone of the soil
bacteria, and in the end soil microbial community and its functions in the soil were analyzed. [ Result ]
Results show that Treatment FP was 8.0% higher in SOC than CK, while Treatment FGM was 20.0% higher
in SOC, 62.2% higher in MBC, 35.9% higher in MBN, 7.27% higher in DOC and 56.3% higher in DON.
The average OTUs number of the three treatments was 3 792, and no significant difference was observed
between the treatments in Chaol index and Shannon index. In the soil bacterial community Acidobacteria,
Actinobacteria, Bacteroidetes,Gemmatimonadetes and Proteobacteria were dominant groups, regardless of
treatments. However, at the genus level, Treatment FP was significantly lower than CK in abundances of
Pseudoduganella, Steroidobacter, Adhaeribacter, Nordella and Ralstonia, while Treatment FGM was lower
only in abundance of Lactobacillus but higher in abundance of Steroidobacter, Chryseolinea, Lentzeaand
Chitinophaga. Bacterial function prediction using FAPROTAX centered mainly on chemoheterotrophy,
nitrification, ammonia oxidation, nitrite oxidation, and nitrate reduction, while the prediction using Tax4Fun
did mainly on carbohydrate metabolism, amino acid metabolism, membrane transport, signal transduction
and energy metabolism.The three treatments did not vary much in functional fractionation. [ Conclusion ]
All the findings in this experiment suggest that Treatment FP and Treatment FGM do not havemuch effects
on bacterial richness, diversity and functions, while they do increase soil fertility, i.e. SOC, DOC and DON,
by a certain degree.

Key words Green manure; Bacterial community structure; a diversity; Loess Plateau
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