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WS AR M T e 4R A A BR 2 A HL AR K Aol oAv 25 b
(32.64°E, 119.08°N) #47, ZAFIH LA HLK
FERPRE 2R 5, KT FURR A B, VAR A A AR 2,
T 2007 FFEAEARAREEMOE . RREE 6 MR (FEIX)
S 346.67 hm” {JE B b 7 K ARG A HILRPAE 3L
M, IR 5y X HTF I AR G A HLK AR, 1M )E AL
Pl W = WA, 24P RR 14.9°C, TCFE
112193 d, 4EFHFEKE 1048 mm, ZETTE6.
7.8H, BFTAMH. WESAHH, WERKKE
PP AERE KR 1Y 68%, FFA/KFEAA &M, b B E
IKAG o AR L FH B AR 2 1 o PR K R b
B, MV - R A AR R, R T I pH
6.58, AT 091 gkg, WS 0.19 gke, 42
PO H 1031 gk, AR B 4.0 mg/kg, HAH
it 85.83 metkg, AL A& 5.87 glkgs
1.2 it

RO E A LR R (OF) e #LAkE: (CF)
2KbH, RN 3 AN IS, HEHURIR R 667
m’, RITF 2020 FHEAT, BAFFL 34, ALK
e R RE ZA D™ SE T bR (GBIT 19630—
2019) HEATAEER), SRINEE B9 - KRG P 7
K, KRBT 15 d 224 — R B2 <% (N
0.33%. P,050.08% F1 K,0 0.23% ), & A = A 12000
ke/hm®s 7K 75 # &% 5 i A 2 AT UF (N 525%. PO,
0.08%. K,0 1.04%. Ca 0.08% F1 Mg 0.48% K 4% 25 1
HILE ) 1200 kehm® . = ZAEYAH YL (& ZHFAH
HLEZ . BK2E LA KN 3.35%. P,051.87%. K,0 2.28%
1 53% A HLITAE I JR 0% ) P 1200 kg/hm?,
7 A v A) 3B i 450 ke/hm® = 2 A2 ) A HLIEAE S B
AE B UG AR 180 ke/hm®, A FIALSE A
JRAACZY . AHE R R RIAE D R AR
Wb Az 25, SR R A By Al AR RN
fb2p e 2, Al N 140 kg/hm®, P,05 80 ke/hm’
K,0 100 kg/hm®, ZACATFEAC . ZrEEAL . FEAC . kiAn
AW CHel R 4:3:2:1), BEREAHAE A IE L
— Wit A, BRAE S A SERE R AR P it A ( EEf R
1:1), BRECAE H RS — Ak = ARTR], KR
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1.3 WEm H 5 HE
1.3.1 7= R HA R &R
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AR (hm?) A9 $CBE, A AbHE P 2 6
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HLC IR IR e R o i Bl A & B R i
PrHOEI TG s A HUT A I R AR
TR #5 FRAT Ik — 2 ik WA A 2 B A
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TS 5 AT %500 5 R PR R S A A e . Lg%
TR 05 g, KR Omega soil DNA kit 3257 &5 £ B
TIFERESEY) DNA, T 1.2% SR MEEEIRE v Jioks:
DNA JFite, HEAT 8B B AN B S5 Uk DR TR 54
ME .
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Fe B ALY 4 pH (R T AR R AL 3, R
1 25%, MA. B, IS ERITRTEKE, A
BILAR 15 A 1 - 48 4 5 HU B R 15 Ak B I S FAIG
41.03%, B ff A i R AN 16.13% (P<0.05 ),
Hfth +- 3 F 4y SR I F 2R (P>0.05). X

R4 2 T A LR i AL, A AL
H R ) S5 A 0 il 2o A R 2 B A PIL R A A% b R
O, HEFF R R, B OR ERAE, 1R
THEEEIE T, MR AR AT R R M4 K
i

&1 ARAEEX T LEELER

hbp 2R (gkg) 2 (gkg) 2 (gkg)  HMA (mghkg) HEEBE (mgke) HAE (mg/kg) AP (gke) pH
g e 1.62 £ 0.06a 0.51 £0.01a 29.00 £ 2.3a 186.70 + 2.60b 9.35+£0.45a 116.00 + 0.88a 3.98+0.11a 5.60+0.12b
AR RS 1.70 £ 0.03a 0.39 £ 0.02a 17.10 £ 0.6b 216.70 +2.03a 4.90 £ 0.15b 119.00 + 0.67a 431 +0.11a 7.00 + 0.00a

T NG FEARFRARKRERRAEUT 10225 3% (P<0.05). T,

2.2 AN[EFEEEA R KA B A R R &R
IKRE = A2 S5 5% TR E A SR R R
s, MR 2 WTLIE H, A AR KRS ™ o
IR FHHAREE (P<0.05), TEAENLAE=AMET, K
FEP R 363.50 kg/hm®, H R B KRG A 7 ik 2]
676.75 kg/hm®, 7= (AL 46.29%. M 7= H4 il K
RITHGHT, AR A A L R R Bk

48.33%, HikH| T B EKF (P<0.05); AL
) B AR BSURN 25 S0 AR AT T AR S, 43 IR
1.02% F10.01%; TR EHINT 4.66%, KikF)E
FAKF. LRI, A REEE R R R BCA VLA
BEOKFEAR LG T 5 IR 5 K e - i B i R
AR RK RS B R AR L . TR FIZs SE 5
Ml AR o

®2 ARBRBEEXATKBHEREMREER

Qb H AHREE (T /hm®) TR () SR (% ) THE (g) P4t (kg/hm®)
TR R 322.70 + 28.69a 195 +10.92a 77.12 £0.03a 20.83 +0.49a 676.75 + 43.12a
LA 166.75 + 13.75h 193 +19.59a 77.03 £ 0.04a 21.80 +0.26a 363.50 £ 45.97b
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oK B4 T T i JB 32 2 37 SR KRN s KR
DL ROREKR R, SRR, 5E ARG L,
ARG R BB KR R4, REOK A KRR
W EE A R R, WK Lla, b, c ATLE
W TEREKR R KT, A LR k5T
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7.78%; FEAEENEKAT M, AP T BRI
KR E TR, T 581%, K 1d, e
P, AR KR ) AT 5 B 5 K R
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B3 RESSER TR TE

Cu F I T H MR G ROR, [H 28 5 R IA 3 250K
Fo IO, A HURES R 22 A MEAVE FR U EL &
TR RAR I R K
2.6 AFEEREEEICT TSR YR EE L R B
g 4 fis, wRKAE A ALK R AR S 139
i AEUE TR B3 9 A BRI
1T, 432 BB ] (Proteobacteria ) . FRFFTH ]
( Acidobacteria ) . ZFZ5F ] ( Chloroflexi ) . fULFF
I] ( Bacteroidetes ) . Gemmatimonadetes . I 1 & ]
( Verrucomicrobia ) . Jit & & ] ( Actinobacteria ) |
il AL B2 TE R 1] ( Nitrospirae ) . ##5 H# ] ( Patesci—
bacteria ), H:HZEFE ] ( Proteobacteria ) . FRFT B
] (Acidobacteria ) . %% 25 & '] ( Chloroflexi ) . 4
FFE ] (Bacteroidetes ), 35 [ 78.26% . A MLk
Fife R A T BRAT R T RIE IR 1] Y
X BE 43500 R 29.91% . 19.55% 1 3.82%, A%
TR LR H 1Y 30.60% . 30.52% 1 4.11%. i 4%
TR TR R AR e ) A
BT TR ARRT F B 43510 20.74% . 6.76% . 2.89%
3.34% M 2.71%, & T 5 HLA B 1 5 19 11.88%
6.55% . 2.41% . 1.50% F1 1.92%., %R FKW], WH
AEE A LAIBETT . BRFET] . ST
FERR T A RAERE
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Ak

B4 HeEwIKEREAR

VE: BRARRA 1. 2. 3 0K 3 AT

2.7 AEFEAET LMY R 22 R
5 BRI AT LR I b R AE PR S R OTU 5 H 4%
fE XF PR RP AR 55 05 2R - HELN B OTU % H /9 43
B, 6 KL 5L H & 4 OTUs 1593 4>, Hirp i
B b BRFE SRR 1 OTUs 4 849 4, A7 HLAR 5 b
PHEEA B OTUs £ 930 4>, A MLAR B #2 0T Rg H
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219 344
CF1 286 1593 OF1
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B 5 ARBBEAXTERED OTUs BFRE

2.8 ARG LU Alpha ZFEESHT
Chaol $5%% . Shannon 8% Simpson 8 %U1/E R

Alpha Z2FE 11 1 SCHEFE bR RAE AL D b 6
ZREVERIPS] R B ORI &, A VUG
4 SEAA TR Chaol FEECE FHM 13.8% (P<0.05) ,
Shannon FE4E FRE#HEY, Simpson EHGMEH, H
B EZES (P>0.05) (R 3), BHEMIIGMNE,
APUAR BT LA AY Chaol #8%X. Shannon
R R Simpson FEBUE LB SME RN~ A
LA EE T HIEAE Chaol FEEUFN Shannon 45 54 H
B 01 5 25 48 0 685.4% 1 81.9% , Simpson 4844 i
&A% 95.8% (P<0.05) , 1 R BE BT 4 1A
Chaol #5%% . Shannon F8%(H1 Simpson $5 545 L 5 111
&, a5 EHRE 20

#x3 ANKETIEARMNER Alpha SIS

I 152

Chaol #5%% Shannon F5%1 Simpson FEEL

AN WIS 3468.50£208.36b  9.57 £0.25a  0.0047 = 0.0013¢

HHLERRS 3947.83 47742 10.02+0.04a  0.0027 = 0.0001c

B WAk 522.67+2228c 4.89+£0.30b  0.0924 +0.0128a

HHRRS 50267 +21.62¢  5.51+0.17b  0.0644 = 0.0097b

3 itie

3.1 AHURER L HESR I B

B R KR K R B F B354 ' Rich-
ter 55 2B FIN N, A HLAR B R B T 4
i R, I R A HLAE AR i 5 i 5% 23l DL
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B0 AR R S5 S AT RIS —EK
3.2 AN SR BN 2R B

IKRE B2 ZE R TR . AR Bk
BAFNRRW . ISR TN, AP ™
I FIA RO L IR > (R 2), AR
FRBU IR 2 B0 HUAR S K R LR AR 15 KA
7 B ek ) B DR AR AR A T S A
LRSI R 5, SHEOL LR &R, THE L
B NO;-N &g W3 n . 4% NOS-N AR ry 1
AR TIEYRRLE . AT REED ™
SR, A PSR H £ NOS-N & 5L
%, & FEOKREMER IR RMLA L, FERAEY
[
3.3 A HUBERIRA NN B LR TC R B

R SRR R KA A 7 A 2R AR, A
R AN T it Jot 32 AR KR AR KR L SRR
AREN . Fo, RO AL S MRS K T B Y
P RN, BORORRGBR, ROR A9 AT & st
M, HATPRER MR R R 2 R A
A HE ORI AP A 5T, e R, B TAE K
(37 W REREAR, I T2 5 B 2R, R oK B S0 0
BT B AR A A LS 2 AR RS OK A 2 9 8
B B E BORRRREE, RUISL
L e JOE AN Tt AR AT R R T, X EDE TR
B BB SRR R A B A B PR
et X R B vk R Y E R Y, R
SR EBEE R SRR, ORISR IR, Rk
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MBS, SRR AR, AN
oK ELEE E By A B i R, ORI 1R
Th, ROREBRENN, S EACK RS I EA LR
B BT A R — 80 I, A PR A
R T R TR A A T A AR T 5
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B EFRCR TR BEARA RN, HREHE
RK, W BARS R E TR, N4
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W Fe. Se My&iE, HAPUARIGX THAME TR
Zn. K BIA AR RET; APLAE R TR
K Co TR E &, FOKPRHEEITE Fe, Se, Zn,
K & 2 4T B TR AR 2D RE, s
ABRGFEALE] . SEFHARTIRE T . TSR A
3.4 AHURRIERT - SERUE MR 1 52 R

MEETE AR A, PR 3E I X3 LAY TR
FT. BRFFIETT. SRS TR T T L H 2R,
HE AR R T AR g s . AR
PR T A0 A BE Y% Chaol 45 %R Shannon 15 %4,
1M Chaol #5844 #1 Shannon 852 RIEY M FEFEL
FEMEFREL, VLA PRI & T RE e
FEMZEENE, X5 Manoeli 25 1 IUBFFE45 H—FL.

4 it

ABEFEEE R R, A PSR I+ 4 pH
L ESEAHUBT ., B MR S, R
el PR RS R R, AR
PR AT LR KRS B SN ULAA S T J5
BB, HaSBUKRN & B E R 1t
Sb, ARSI TR T — X AR AT
MR ITER, WFe, Se &, HXFZn, K
H &R A AR RS T b T REK R Cu i
i,

Pl v 5 T, PRI R 7 XU DL IE T
I RAFIRE T 2R TR T 1o L2
RS R R T AR YRR S A LR
T AL RT BRATET] . DR T RIAIR F
RTFTERE R WATRTT R, IR
BRI TR B T T AR SR8, PR 75 2T i
MR B R THE, AP T aw =
FIZAEPER T U o
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Effects of long-term organic cultivation on rice yield, quality and soil microbial communities

LI Qing', WANG Lei', JIN Ya-kang', XIAO Xin" >, WU Hong-bao'~ (1. College of Resources and Environment,
Anhui Science and Technology University, Fengyang Anhui 233100; 2. College of Resources and Environment, Anqing
Normal University, Anqing Anhui 246000 )

Abstract: Organic cultivation plays an important role in enhancing rice quality and maintaining soil microbial diversity.
Two treatments of rice organic cultivation and conventional cultivation were set up at the organic rice planting base of Muma
Lake, Tianchang City, Anhui Province, from June to October 2021, to investigate the characteristics of rice yield,
quality and soil microbial diversity under long-term organic cultivation by determining the grain yield, thousand kernel
weight, rice refinement, chalky whiteness, microelements, and microbial diversity of the soil at the inter-root level.
The results showed that: (1) Compared to conventional cultivation, alkaline dissolved nitrogen content and pH of
organically cultivated soils were significantly increased by 16.07% and 35.71%, respectively, while soil total potassiumand
available phosphorus content were significantly decreased by 41.03% and 47.59%, respectively; (2) The yield, brown
rice rate, chalkiness, chalky white grain rate and protein content of the organic cultivation treatments were significantly
reduced by 46.29%, 2.35%, 32.51%, 38.34% and 6.76% ( P<0.05 ), respectively, and the rate of whole semolina
was significantly increased, the elemental content of iron ( Fe ) and selenium ( Se ) in the rice was significantly increased
by 48.88% and 83.93%, respectively; (3) In both cultivation methods, Ascomycetes, Acidobacteria, Green Bay
and Mycobacteria were the dominant taxa, and the number of bacterial species was higher in the conventional cultivation
system; compared with the conventional cultivation, the relative abundance of Green Bay, Mycobacteria, Actinobacteria,
Nitrospirillum and Patellobacteria in the organically cultivated soil was increased by 74.58%, 3.21%, 19.92%, 122.67%
and 41.15%, respectively. The abundance and diversity of bacteria under organic cultivation were greater than those under
conventional cultivation. In conclusion, the long-term organic cultivation could improve rice processing quality, appearance
quality, cooking and eating quality, and improve soil microbial community diversity.

Key words: organic cultivation; conventional cultivation; soil microbes; rice quality; yield
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