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TR [ 7 55 4 10 FH R 234954 h, 77 R 35 B 619.95
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EAR . Bk BE. BRSE 20 ZRMMORTCE Y, et
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1.1 R X HEAL

TR b AV T 0 YT 4 T ) T A 30 X 5 SR [l
i R EER s (118° 78' N, 28°96' E ), 4E 1R
B 16.3°C, FEKE 1644 mm 2247, AR5 K R
A%, HARRMHESEE, 3oL, A
i, IR AL YE A pH 4.2, A ML 23.3
g kg, EE22¢- kg, WA 101.8 mg - kg
F R 86.9 mg « kg™ JHERLAN 156.5 mg « kg,
1.2 ik

HEA AP RS 6 A BN RERT s A K Y
Wi (5 75% ). e taise HaRE G A
IR A R A (S5 35% ).
1.3 e Ab

AR R K RS, W 4 b HL: 100% £
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. oA E | SRR AR 3 MR A KA
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[ FIRE—2, 1IEH AR T 7.
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RAEO ~ 20 em )7 43 AR, B V.
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RSB UL SRR S ERE A [ SE 0 = 1
2mm i, — ¥ IR TEE T -80°C, T4t
B DNA A TRl il 7 o530 R HEAE B I
AR e SRR . REARRE Sy (B E iA
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KR LT CHEAR E TR 105 CHE T
8h) #ATIE; pH ( £/KEEEL 1:2.5) H pH it
HEATINE 5 A8 P 7 R A TR A - MR R R
b — BRI R R TR s S S R &
sl At ~EDTA 454 pkil e o,

1.5 BESCEL

AR A0 D 4 A 2 C I SR 2, 6-
BEMHR A TS MG T IA DR & (RSP
1.5 em A0SR A ) FH PALA1 BG4 TR SO &
(VI % FR ) 5 e iR & iR A S e
FREEIE
1.6 THEE DNA 421

¥ FH MoBio PowerSoil” DNA Isolation Kit W&
( MoBio Laboratories, USA ), FRHL 0.5 g &k +
HERE S, R UL RO DNA . #2105 1) DNA
F B R /INR P S e i Je FL ARSI, I M ke
SRR ( NanoDrop ND-1000, Thermo Scientific, USA )
WHTHREEINRE , A7 T —40CUKAR TR 2T
1.7 - S4B o3

K H 717 barcode [ 41 B S PE5 4 [ 338F (57 -
ACT CCT ACG GGA GGC AGC-3' )] Fll [ 806R( 5 -GGA
CTA CHV GGG TWT CTA AT-3' )] XJ4H[ 16S tDNA 1
V3 ~ V4 IR, FIH] umina Miseq - 21 7 530
HIF, P IRSS ZH O R AR L A A TR A =
SERG. MR BRAs S, IR UREE R F FASTQ fi
BT FR, 576 5 barcode FRES I SEZE TS, SR
J5i K Vsearch 2.8.1 X A SCAAHEA 75087

GIFIF A EEKE/NT 200 bp H AL
50 NS . ZEXF 51 barcode HEATIERE IS,
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o 40 5 158 2w 1 5 1 F 910, i Usearch 11.0
( www.drive5.com/usearch/ ) 3&T RDP £0#E )& £ 5 ¢
GG A A BT IVEHE . 18 97% FRIKF
FELL 0.6 VE Ry & A5 B X ERVE S 2RBoT (OTUs ) #
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RIFIUSF IR, 1SR YRME B RS T
PR B2 40 A . A R 4.3.0 11 Chaol $8%4K.
Shannon F84K, SRPEMHEMERN o 28,
1.8 st

KT SPSS 26.0 #EATHEH M, R HINRT5
2253 AT XS 15 V4G 96 A (] Ao BB 22 ] 174 22 S 25 1
(P<0.05) 5 KB IRARIE AT AR AL S0 B AR
OTU FI5H o ZHEEFEE. FIH Origin 2022 224,

2 ER5HMH

2.1 HEFESEE

M BRE A K pH R 4.5 ~ 6.5, CK 4 pH
AR TR, TEMT RN R, AE 1A
A, 5 CKAM, L. SLAIS &b F 4 g 8 7 +
8 pH 5 - A A5 S i, e R A 0 A Ak i S 4R
F T AR S A HLUF A (P<0.05),
2.2 N[ 2 it FH XA I A R

5 CKAHE, L. SLFIS &b BRS8n 1 M 5 s
PRI R . TR Y &, AT I R
gy RGeS AL PR B E T T 4EAE K C
B (P<0.05), (£2).

K1 BREBZETIEBYERHNES

(T

Qb3 pH FHUE (g ke'!) FEEE (mg - kg') R (mg - kg™)
CK 4.26 +£0.07¢c 23.82 + 1.46b 64.32 + 6.05¢ 230.50 + 7.05b
L 5.45+0.24a 25.09 + 1.91ab 66.19 +3.12¢ 405.85 +9.08a
S 4.83 £0.14h 30.68 £ 1.51a 84.33 £9.62a 389.80 + 10.46a
SL 4.82 +0.05b 27.07 + 1.14ab 73.75 +5.77h 388.10 + 15.33a

T B GE/NE FRERR R FLRAE 0.05 K253 B3, TR,
®2 HERRZEHESR

phBL] A TEETEY) (%) AEAHE (%) A ERR (%) e C (mg - 100g")
CK 10.30 £ 0.31b 68.62 + 0.58¢ 0.26 + 0.05a 25.34 +0.14b
L 10.87 £ 0.22abh 68.98 + 0.74¢ 0.23 +£0.01b 25.67 £ 0.22b
S 11.63 £0.12a 74.12 £0.13a 0.20 + 0.04¢ 26.96 £ 0.41a
SL 11.27 £ 0.08a 70.38 + 0.38bc 0.22 +0.13b 25.86 + 0.44b
23 RIREERHEFIRE L R R oo
IAIRAE AR, LB A A9 AR Y Chaol 54K 1400 - 777} Shannon . b
L R (P00S), fE AN L ool i ;
Chaol $8%5R . AR FE R (K1), prod
N2 AR, WK LRI, B o
HIPE AT 20 M v - I ( Gammaproteobacteria ). A A A
TR ( Actinobacteria ) . a— ZFE RN ( Alphapro— g i /T/ ¢ /T
teobacteria ) . FEFIHEE LY ( Thermoleophilia ) FIFRTH A g L /
W ( Acidimicrobiia ). 5 CK #HH., =450 FE o— 451 L
TG RRAIR FHE 55T CK (P<0.05 ). > [
3 B JA AKX o FE T S 19 20 T AT ol L L L

ot CE3) Z55RRB], L8 b py o 3540 i oy
B R4y SZHAF & ( Mycobacterium ) . Kaistobacter |
Dyella, %% 5 W J& ( Streptomyces ) . #f #1 AT Id )&
(Bacillus ). 5 CKAHI, WS =AY 3 AL 2
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Mycobacterium Kaistobacter Dyella — Streptomyces Bacillus

IR AR
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PRAE 0 F LTI b 1 o 4R, X W T
A7 P T A3 pH SR THRSCR SR, 1T B 4
MH A o ZFEERER . PRV 3% pH 5+
B o ZREEFRECR EARDG,  EAH G PRSI 8 37K
S SARBEIEA R —EL. PCoA SEHEM, it
A1 RAE PR A AN 5 HA AL B 5 0B, HEINAE &
pH 3RS, HIERUEY TR, JE— L5k T+
5 pH 252 T IEAN A BUE IR E R R A
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A S =R EAE R, AR Br R B
AR A R SRR SR A AR K S A
FI 270 ZEAUAT B A A K A T BB G 7 A £ B
E, PR AT LA AR FEA 9 L oA g ] B ik v
LA S SR A A - B B Y SRR IR
AT FE—E R B8 RV RBER e, M HE
BEr B i e R 0 BRI, AT
PR RE S5 1 FIE BRI AE M SC R, HAR = b
AL IR AR IR TR T R B AT
i g I P H AT A S R R AR R 4 7
MR R AR, XTGE R A Ly
kAT DAHED S R ARt BE RS ZEAM T
TSR RINA REER T EVIP R FRE TS, IR BEAT
MR & B B A, dhmie T H

Al o
4 e

(1) Jit FHAS 2R AL RLBE W25 48 T 13 pH, R
s LR DL o

(2) -3 pH 2R A WiV Z REERY H 2
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FETh IR HUR A

(3) Wl FHA MG 7R BE S A F M B T ARG A o, X
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Effect of replacing lime with oyster shell powder on soil acidification improvement and fruit quality in orange
orchard

CHANG Jian-wei" >, LIU Guo-qun’, YAN Wen-ting’, LIU Yang', XU Cheng’, CHEN Min', QIN Hua'" (1. College of
Environmental and Resource Sciences, Zhejiang A & F University, Hangzhou Zhejiang 311300; 2. Agro-Environmental
Protection Institute, Ministry of Agriculture and Rural Affairs, Tianjin 300191; 3. Bureau of Agriculture and Rural Affairs
in Kecheng District of Quzhou City, Quzhou Zhejiang 324000; 4. Bureau of Agriculture and Rural Affairs in Qujiang
District of Quzhou City, Quzhou Zhejiang 324022 )

Abstract: In order to improve the soil acidification of orange orchard and promote the sustainable development of orange
orchard, the effects of shell powder of oyster on replacing lime on soil nutrients, citrus fruit quality and soil bacterial
community were studied. The experiment adopted a single factor randomized block design, with four experimental treatments :
100% lime, 50% high calcium oyster shell powder + 50% lime, 100% high calcium oyster shell powder, control group,
represented by L, SL, S, CK, respectively. During the citrus ripening period, soil nutrients, fruit quality, and soil
bacterial communities were sampled. Compared with CK, the treatments of L, SL and S significantly increased soil pH and
soil available calcium content, and oyster powder treatment significantly increased soil available magnesium and soil organic
matter content ( P<0.05); L, SL and S treatments significantly increased the edible rate, soluble solid content of citrus
fruit and reduced the titratable acid content; S treatment with oyster shell powder also significantly increased the vitamin
C content ( P<0.05) . In terms of soil microbial community, the relative abundance of Alphaproteobacteria and Bacillus
was significantly higher than that of CK ( P<0.05) . PCoA showed that L treatment with lime had the greatest effect on the
diversity of microbial communities in citrus soil. The application of calcin fertilizer significantly improved the soil pH, and
then improved the soil acidity situation. Soil pH was an important environmental factor affecting the diversity of microbial
communities, which significantly improved the relative abundance of Bacillus in the soil, and thus improved the soil
microbial environment. After its increase can improve the soil microbial environment and significantly enhance the relative
abundance of anti—bacteria. The application of oyster shell powder can better improve the quality of citrus and play a key role
in its growth and development.

Key words: oyster shell; soil acidification; soil microorganism
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