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AN [R) A HLRE X 0 P i R el - 338 200 T e i 45 480 1 532 Wi

YR EFF RAL G BT HR
(BTIMERTF | BRI R TARBRRIL TS/ F R REL FRA A KA
FERBE/ BRI REFRENELERE. S ® &F 530001

RE:ARKTEMBELFZOAZRAT AAZEAZUNFRRKFALSAANELE I IMRE LIERH £
M Fo BE G EM O TAC R M AT 2R ERR S HAT M. BREAW AT EKA OTUs E 451 383 4, &
VikET ATIT6590 145 B 287 A 772 Bty . SHMESM AR IoERTF I wARE LIEmEA R HE
BEFAKR EBAN BEAN BN AEZAN ATEANPRAFAN A IHRE LE GRS wE
ABERBRKRFIN KL ABHELTRAHATPERFRR . ABAGABOHAT  BRABEFEARS. &
8.62% e AR LM H AT, Chujaibacter 9 F FER F .35 17.97% , A £ LB G H KT LR A B A 47
BEGEERZD A 7.83% A 5.26% ; o Fb KT 09 BF R Z I, HAIEH# B BT Pseudomonas citronellolis #
FsrFEE LR AMICHRAR S T HAE S A H Stenotrophomonas a3t F B, ER R R ANICIREG T 3 73
oV B W WG AR AT T A M LI T5. 170664 2 T B AT AR IE MBI T AT A . R AT AE Y
THAMIGHEANEALT VEMRELEGEER REDHELEA P SHR, FRANES @R E L
EmABRLEENFSHRARR G Y A,

KPR AN ZBETNFmE SHE AT ELE

U WAl (Citrus grandis var. shatinyw) BA 75 WU)IRVE R A5 M T 32 FpRE™ . £ 70 Al i
3 e ) 8 A0 (R0 8 i ) oy v FE TR L LT A R v B A 2 S B YD A 7 R B Y
SEORBE  TE NG 28 SRR 19 A= 7 op A BLIE 4 7 FH ]
DA o 2R S A RIS i S TR b AL 1 it P AE
Ho# B A :2020°10-04 AR B AR . T AR A
E£TB:) &\ S HF R WH (2017AB21012) 5 )7 7§ — i 2% , N . N
B L LA P SR s ) F SIS X ok SR 0 BT M 0 B
S0 % F 34 (GTEU-KLOP-X1820, GTEU-KLOP-X1819) . )RR AT 8835 RS T 2R ke b v 9 3R
i A At
qq&cc;;n% B PURE T FH i - S0 A= Wy 1) 3 % 0 22 R Y 22 A i
B AR T (1985 —) I L By L 5T L N T FETESY % S ) s o BRL R A P
OGO 5 I 0 B B 9E. Bmailoyaoyoan 13 D10 ST ACTIRR R T AR RGO SR
200452@163. com, AEEFEL,

Abstract: The soil and water loss is serious in the semi-arid area of Western Heilongjiang Province. In order to
improve soil physical and chemical properties and increase maize yield, the effects of subsoiling, subsoiling
straw returning,deep plowing straw returning and rotary tillage on soil physical and chemical properties and
maize growth and development in spring were studied. The results showed that subsoiling straw returning sig-
nificantly increased soil moisture and >> 0. 25 mm soil aggregate structure in subsoiling straw returning. Soil
organic matter content increased significantly,soil bulk density and pH decreased significantly in deep plowing
straw returning. At seedling stage, the root length,root number, root dry weight, plant height, stem diameter,
leaf area and plant drying weight of maize were the highest in subsoiling straw returning . At the jointing stage,
the root number,root dry weight, plant height, stem diameter, leaf area and plant dry weight were the highest in
deep plowing straw returning. Compared with rotary tillage, maize yield in subsoiling straw returning and deep
plowing straw returning increased by 2. 8% and 4. 1% in autumn. The increase of root number at seedling stage
could significantly affect the stem diameter and dry weight at seedling stage. Root length at jointing stage had
significant effect on plant height at jointing stage. There was a significant correlation between root dry weight
and stem diameter at jointing stage. >>0. 25 mm aggregate structure was beneficial to the accumulation of avail-
able phosphorus in soil, while the increase of pH was not conducive to the accumulation of organic matter in
soil. The increase of soil water content could increase the content of alkali hydrolyzable nitrogen and available
potassium in soil.

Keywords: cultivation mode; soil physical and chemical properties; corn growth; semiarid agricultural area
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A AR PR TR A 7 AR R B E T 1% B
Tl E it (R B2 45 28 L R I B R AL RO
AE VD A 2R el B A () A7 HILAE Ak B R0 A e 20 o
0P 14 7 YR AR 9T SR A 1 X5 AN T A AL IES v ) )
25 I XF IR BT A A2 AL R AT 23 AT S AR
U BRI B - Hea MU 9 & 2t FH iR 5 % .

1 M55k
L1 ##

AWFFET 2019 48 2—6 J] 15 E AT 28 M T
—fl 3% 9 AT (111, 33°E, 22. 55° N, % & % 1K
151 m) 3% X 35l hy 6] 50t B A5 A 7 i 25 B V0 H Al
(877 X A 3 R 5 2 2 000 Bk [A] — fh AR 20~30 4F
A EA D T SR AR LA B 4 O 25 Bk +667 m”
1.2 AFi&

L2.1 &eg#st LA a 8 e siK
A A fe T pr R At 5 i 5 A L
Wb P AL S AL IR A SR NE XS B b 3 B2 X 5 Y
PEAEER AL PR C HHEYTH Y T/E & A0 B D K B
TIOR3 A B E R 3R RIE i s AL
WOF. W2 U] 50k B8 2. 4 40 Bk 4%
3Bk K /N E — 1 v bR A B A AL B
40 kg tk 'L HEAE T 2019 4F 2 A oA #EAT AL 5
R e 2 AL AT R BN L BR AR AR
IR R B RORE AR B 3 P A% P EAT A B R R
R E -3 1A 22 (6] A LR ARG 8 3 1
285 IESEAHIE T A HUAE A 5 AR CRILIE
BHLRII>45% , A >30 g-kg).

1.2.2 H&KREFE 201946 A 10 HX
18 ANKE i R AT BORE S BORE I8 25 0 AT X, T B (R =
W ) A, R 5 ROEEIBORE , K BR AR R A
Py B 10~20 em F- 3B RE i, FH T 40 8 D00 5 B 3
AL B E
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1.2.3 AR DNAWMBRRAYIN XH
CTAB kX BEA B LR 4 DNA #1742 B k2
WS FE RV B JS , INA R KR B2 1 ngepl,
fili i Barcode Y45 5514 (515F Hl 806R) , F H]
New England Biolabs 2 & & 4 & #f 17 PCR
.
124 magalsp W26 AR SOEF
FARAF S . #FH Thermofisher /A F] Y Ion
Plus Fragment Library Kit 48 rxns & i F] &
HEAT SCPE AL i 1 B 47 1 SCE 420 Qubit o
FISCZE ¥ M & 4% )5 s 8 ] Thermofisher 4 Ion
S5™MXL # AT AT .
1.2.5 R3gmickmeym e+ 3 pH R HfHE
#x058 pH e 5 1 58 T LB R AER LA A
RAESRA 4 A L IEHA AR R — £
FHE A PR 2 w] ) & 42 O+ .
1.2.6 H¥#ELAH LB Excel 2013 53
AJG . JH SPSS 23 kb ¥ ; OTU 225 F) A Uparse
A4 58 1 Alpha 22 #1445 20l Beta Diversity
i F Qiime ¥4 (Version 1. 9. 1) 38 ;{fi J§ R #&
fF(Version 2. 15. 3) % il PCA, PCoA
NMDS |,
2 RS0
2.1 AEIAALA R4 E RS S R R

ARBEFEH 18 AFEm AL IRAG 1 495 837 %751,
G AR IR IS RIS A RUTHN O 1 413 577 4%,
FHEFH IR 94.50% . Rl RS MIEEH A
358 517 684 nt, P13 OTUs BE A 51 383, &
A TE AT ANTT.65 40,145 H, 287 BEL 772 &
18 MEEAR) OUTs 5 HAZE 2 068~3 956, X BKE
A AL OTUs £ H fie K 8 AREA E3 15/
F 4 5 OTUs % B 0y B ih &k & & m oF
CE 1D R0 5 5 2

TR S FEAA ) OTUs FEATHIE AL —
AL ) L Lh 97 %0 1 —E P (Tdentity) #47 OTUs
REETRELS R A AFREAHILE R AW
OTUs ZHI4 B E(E 2) .41 1687 4~ OTUs N
6 ZH Vb F Rl R Bl g i A Ab B A X IR S R
AR OTUs £, 845 4, A B B fE/E Bk A1
1) OTUs 52>,k 78 14,

a ZFEMEH ACE #5844, Chaol 545 .Simpson
8%l Shannon 8 e, ACE #8 % il Chaol
AT W A IR TR R . RS R



3 YEGE RRAMIES Y B AR E L MR ELHG YR BN RS Y
3000: i +§ ALI\}E%% 9%%%% ’ﬁiﬁﬁ*ﬂﬂﬂ*ﬂxq‘ﬁﬁﬁiiﬁﬁ
ssook ) /// ~C BRI A R E R S .
/ — iE A
B s
2000 - //&/ ~F
§ 1500 /f/
: g
1000F 2 1
176 78
500
010000 20000 30000 40000 50000 60000 1687
FRHI%L
AR B B JE A Bk C o2 B 5 D XS 38 E LV A0 5 F L g 3 1o 215
1l BABEANBEREHLE . @
WY 35 B RN 2 M B 5 76 A MILAE A 3 19 20 0 216
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1 VA AT AL BRI 2 5K . Simpson 8 BU7E 45 41 i D
th 22 5% RN K, Shannon #8507 A HUIE AL B o 38 2%
o § B2 OTUS%EmE
F1 TEMAFRSHEMEREL
Ab Shannon T # £ £ M 15 5 Simpson 5 %k Chaol FE¥E =+ & 46 %K ACE ¥y Fh £ 7 FE 16 5
A X HIE 9.328 0.993 3334. 933 3414. 369
B 164 #k 8.371 0.989 2645. 179 2807. 823
CH# 3.616 0.990 3045. 118 3132. 109
D #53% 8.904 0.993 2762.7 2853, 502
E f 2Rk 7.724 0. 966 2487. 436 2580. 208
Fj5 % 8. 484 0.987 2788. 555 2915. 245
2.2 WHMKRELIELEEE DS ] (Actinobacteria) , 3% 64 # IS FE 5 V0 H Al %
2.2.1 wmABEBEEM  F L5 H (Principal R BB 50X L b

Co-ordinates Analysis, PCoA) BFEAS IR 25 n] DL 3
NP A A5 R PCL A PC2 L fE
AEREY 51,000, Bl 3R] A AN TH] A HILIE it
JIE A 3 A A A 1) 5 0 B Ak TS TRl G2 B L A HILIE 2
FHUUL T AN R A

2.2.2 mBANaERAREL>HN T ARAH
JIE Ak B CAE T AR TE Y REVE 454 . B HE Unweighted
Unifrac BE g5 UPGMA M TE] 73 KK F B
Xf 6 AL BEAEAT 20 B o b 1B 4 Rl o R JE Ak
PR3 g WS K2 AE A BRI RS 2 T I8 A 3
Ak 53 S 0 4 B PIAS AN e b H By B
B VD P AR Dl AR s - 8 op R X o e Y 2
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micutes) , BRI N IAF I 1] (Bacteroidetes) Flji £k
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J& (Streptomyces) i /R K J& (Ralstonia) Fl 8%
P B (Xanthomonas)™ 18 % H B AR H7 &

B Pseudomonas citronellolist™

. Rhodococcus
fascians™™ | Pseudomonas cichorii™™'*, x 3 4
Foft ] BE 2 0 Al R 55 04 ¥ A2 BOW A HLrf Pseud-
omonas citronellolis 76X B8/ B AH X =F B A Bl
JIE i ] A A ot 7

Xof Y TE Bl W P BUWR AT 0 A B T R
T (Serratia fonticola) TE BT A B REA /R 2 5 £6:
MR A FREAR Z MR A RR ER2ESR. K
FF B (Escherichia coli) 15X 3% | J% 2% IR ¥ < 7B M
436 T AR A R X R R T SR IR Y A AL
JE - SREA AR X B AE 0. 320 DL 1 L2
FEPRVE A R IR A MUIE - HEAE A dh A X = B 3
2.25% R IE VT W (Serratia fonticola ) T3} F
WIEAT B (Proteus mirabilis) 75 ZE K U5 1 A Bl
JE - SR A AR X FE R 0. 206, HOWCA (E
b AEAS F RS 2 X — &5 2R U W A 5 Ak PR Bl )

FEER AT HUAE n] BEA 16 B TS A M R KI5 94 iy
AU o

X TE 4 AR WOPE ST R B, B A0 4 R
(Rhodobacter capsulatus) 7£ X B 1 4 B A HLAE
e A R X R v T AR AR (120 0. 104D .
AR A S A E R B A BE . ZEFR R
(Stenotrophomonas) 75 Jifi FAAG ALIE 1Y + 38 Fp iy 3=
JETE X AR SRR ) A R A K
I R maE 107, LBk B (Lactococcus
lactis) TEAE BORIF AT A HLIE 3 oA 0 3= B 5 T
HABBEA EE A 0. 41 %, 7= A X — B4 1Y JR A
I R A A FETE DR AP 45 o O il i 3
2.4 MEERWMPHMRELEARHEESN

5 M

AHLIE A HE AT DL 2 2 R R AE L 7
%t A Ak B A 0 7 A RS R S AL L
R TICPAE E TOR B T A AR AL 3 R R T
PLBE IS S R & e (R 2).

®2 AREYIRD B IEE AR

b 3 HAER/ (mgekg!) A A/ (mgekg") JHL#E/ (mg-kg!) AL/ (mgekg®)
A X 62.5041.56 ¢ 15.8740.92 b 57.3345.28 d 43.89£7.06 d
B 16k #k 123.07+17.29 a 78.67+13.63 a 133.7940.86 a 360.18435.02 a
C A 93.18411.12 ab 28.3940.57 b 95.2342.36 ¢ 218.10419.87 ¢
D 13 3% 92.6345.70 ab 72.9245.60 a 125.7542.50 ab 273.4647.57 b
E W38 IR B A 124.044+18.33 a 61.4545.08 a 123.85+3.03 b 300.35+2.02 b
F #3% 80.27+2.80 b 74.07+£1.75 a 118.0242.72 b 277.5444.04 b

W A RVNE R R A A 25 5 8 3 (P<C0. 05),

& 6 B, 7E R 43 2K SF 1 A g A0 v
5 B A Y g A B AR bR R AT OUAR 40T
75,17 Yo i) 4 T AE VA A8 A0 AT LBk B B B I T
JIT 1 ¢
3 W
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1o 8 00 P 5 AR X > PR A R s 0 A T 2 R
e . ASIESE K BL, A HLAE A9 it A e A2 1 v |
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T At M £ 0 B Al SR el S Gl 2R ) 2 A
Bdme i A FE R OB W B R X — BT A [H]
RZHAPUERE RS - LIERUE 2 A A TH] .
TEAZAE o2 SR A0S 0 25 A5 ) v i WF 58 2 A HLE
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Effects of Different Organic Fertilizers on Soil Bacterial
Community in Shatian Pomelo Orchard

PENG Yu-jiao,CUI Xue-yu,QIN Jie-wen.ZENG Wen-ping.QIN Li-Meng.JIA Shu-gang
(Guangxi Geographical Indication Crops Research Center of Big Data Mining and Experimental Engineering
Technology,Key Laboratory of Beibu Gulf Environment Change and Resources Utilization of Ministry of Edu-
cation, Guangxi Key Laboratory of Earth Surface Processes and Intelligent Simulation, Nanning Normal Uni-

versity, Nanning 530001, China)

Abstract: In order to promote the artificial adjustment of the cultivation environment of Shatian pomelo,and ex-
plore the effects of different organic fertilizer treatments on soil bacterial community structure in Shatian pome-
lo orchard, this paper had a systematic study on the diversity and community structure changes of soil bacteria
treated with five kinds of organic fertilizers by high-throughput sequencing technology,and then analyzed main
components of this soil. Overall 51 383 optimized reads were obtained, Bacterial species detected in these sam-
ples covered 47 phyla, 65 classes,145 orders, 287 families,and 722 genera. According to diversity analysis, the
results showed that dominant bacteria of soil bacteria at phyla level had slightly difference,among which Pro-
teobacteria, Firmicutes, bacteroidetes, Chioroflexi and Actinobacteria were mainly dominant bacteria of soil in
Shatian pomelo orchard. In terms of the genera level analysis,advantaged bacterial community has differed sig-
nificantly in different samples. That being said, in the biogas residue processing samples, Streptococcus abun-
dance was highest at 8. 62%. In peanut bran processing samples, Chujaibacter abundance was the highest at
17.97%. In the pig processing samples, Lactobacillus and Rhodanobacter had the highest abundance respective-
ly with 7.83% and 5. 26 %. In terms of species level,it was found that the application of organic fertilizer re-
duced the relative abundance of Pseudomonas, while it increased the relative abundance of the potential probiot-
ics Stenotrophomonas.among which the fecal organic fertilizer increased the relative abundance of three kinds
of animal pathogenic bacteria. According to the redundancy analysis, it was found that 75. 17% of bacterial
community changes could be explained by selected environmental factors. In this study,it was suggested that
the application of organic fertilizer should change the physical and chemical properties, the diversity and com-
munity composition of bacterial soil in Shatian pomelo orchard. In addition,it was proved that different organic
fertilizers should have significantly different effects on the diversity and community composition of bacterial soil
in Shatian pomelo orchard.
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