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ARG I A T 53 M A SR B 2= T T
L (25°31724"N,105°46" 16"E) , i B #y 1 3¢ Hy
5 MK 400 m, AR 20.1 °CL 48X 5 °C,
AR TR R 1100 mm, 4F H BEEF 80k 2 765 h, 424G
Fho HHELRRAC WA,

F®1 R HEERE S
Table 1 Soil base fertilizer of the experimental field

WM 5EE
Measured value

+HEFEFR Soil parameter

FHLIE/ (g/kg) Organic matter 6.66
4%/ (g/kg) Total nitrogen 0.91
41/ (g/kg) Total phosphorus 0.30
44/ (g/kg) Total potassium 14.90
B A/ (mg/kg) Alkaline hydrolyzed nitrogen 36.40
H %/ (mg/kg) Available phosphorus 0.30
P/ (mg/kg) Available potassium 68.00

pH 7.09
1.2 K@%t

PRI R Ry B e, 2023 4 7 H R FIHE
I 2B EA, 285 20 ecm, 285 50 em, ZBIESR I 2"
FICHEAT K TR TR, ARATIE A 50 cm X 30 em.
20234F10 7 By e KOS AR, 11 H A HRALE
FEAE R KO R 28 1w AT 4 15 R EE ) 10 em, B
)R 124~ H ), 5B R4 (CK) fTE 3541 (SM) 2 4
ARER, BN ER 3R E AT . T U (R], F R R R A B
TR —3L
1.3 TEHmMRE

T 2024 4F- 11 H #6471 3ehf 5l R A2, S BRSCHRL 7 ]
B 77 %% IS B B AR A 250 5 2 2 mm 0, 345
B30, A i e oy R TR | A
FETE I

1.4 TEFSESE . BEMENE

AL R S BEOSCHR 8 /7 kAT I L +
3 pH B H A YR SE 5 423855 /KRR AL 5
SE 5 - RO I SR AR RO R A
IR FH L T A (O I A A 00 T A 3 ) o 148
SRR B FP6410- A G E T EAT KB 6 RE
BRI AE 5 499 A SR ) NaOH %6 il 2 - SR 6 4t He o 1
HEATINE 5 3 AT 2R F (BRI ) SRR 2 B - SR Bk bt
Lo 0 o

- TR I M A A 4R AR S L B B
3 R 2 A R A IR A R AL, S BRIk 9 5 ik
W2 458 o-H AT WE 1 LT FUBE IR 2T 4E R G
TR R | PR S D TSIV o A S A 35 12
15 TEREVSEENF

I W REVE S5 49 1 16S rRNA 3£ V3~V4
AT AR XICRT TTS X 0 Ao v 3 = 38 700 7 200
ZHE M B SRR AR A FRA AR SE . B %8
HEAT T IERE AT A W FE R 4 DNA $li , SR 5 T
1Y% 19 B B e Jg mi KA DU DINA 19 B2 R0 &5, FF-3000
FE DNA YR BRI 46 .+ AN 16S rRNA 5 1)
V3~V4 ] 2% X 3l DLEA S8 05 1 RE S5 PR 5 1) 341F
(5-CCTAYGGGRBGCASCAG-3') F1 806R (5'-
GGACTACNNGGGTATCTAAT-3) #£47 PCR ¥"
B, ECR ITS X0 i 51 4 ITSIFI2 (5'-GT-
GARTCATCGAATCTTTG-3) fMITS2(5-TCCT
CCGCTTATTGATATGC-3) #kf7 PCR Y"1 . K
W PR v HEPE  BEAREAR HEAT 3k PCR I & U5, [k
JENE I PCR =9 J5 44k, 1 2% Byl i 06 Jsc v ok G
W, I FEAT AR E 5.l VAHTS® Universal
Plus DNA Library Prep Kit for MGI V2 #£47 #H 1 1)
SCE A P SR A T v Y . A fastp BT R 4R
T A e g , 18 FLASH 3P A T B2 , 0 1k
H o T A AR . T 97 Vo 11 []— R B, X
BIEATERAE 32O (OTU) B B~ OTU
KW FEIIE NZ OTU AR K FES . &5 4T
OTUREITHN IR ERE, LI /3 IS v
1.6 REXMENZE

T 2024 - 11 H [F25 R KORFE R SRR i, A~
b3S AHL 3IRE R, RN AL 15 A LSRR
TR AR DR Y R bR A,
HL T RF CRE 51 0.01 @) I 2 5 5 5 51 i 2, )
PAL-1HEEETH(Z 4, Japan) W SR SE AT PR RDEY)
AR S R AT AP 43 ) P T e R
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B (LAFFBERR T ) B - B R L (3 ARG
1.7 HIERESSH

i F§ Microsoft Excel 2019 44 #4786 45 114>
T 5 8 SPSS 25.0 F X - e PRI AR b | 1 HE R
PE ORISR S A BT e BE AT W 3 PR A s 1
Mothurl.3.0.2 T8 UL W #E 76 9 Alpha Z2 £ #E2
{# H R1E 5 (version 3.3.1) T4 11 . & HIBEIE AL TE
Bl CREA 2 8 2K B, R vegan B AL (vse-
sion2.4.3) #E47 A & £ 4 R (non-metric multidi-
mensional scaling, NMDS) 43t fI/EE] . {# H Origin
A AT A A 5 kO R R S B R AR A DG
O30T BET AR AT A R, S BOCER (13 1/ ik,

K H AMOS v23.0(IBM /A Al , 3 ) 44 g 4548 J5 s
RI(SEM) , #55¢ + e S5 FRLAL A5 AR A2k W TR AL
pha Z2 FE M e S it BT A B2 2500 A ] 23500, , L
HEH Simpson H8 U R MA W 2 H1E

2 FHRE5HMH

21 KERBRILmER

FH 2% 2 AT, KO SR 28 T A 5 0 B PR T OB
S UL I e B SN A TR, B 56 R K e SR R
S AT PE DR Y S ] b S B RN R R R
o B 2 5 T 22.10% . 5.80% . 3.25% Al
11.76 %,

R2 2B TANERREBRLLE

Table 2 Comparison of pitaya fruit quality under two modes

b7 R/ g AR % AT TERE/ (mg/g) T ERR/ Y
Treatment Single fruit weight Soluble solids Soluble sugar Titratable acid
XFER CK 321.53£0.74b 15.00=0.25b 12.284-0.22b 0.1740.11b
i SM 392.604-0.92a 15.87+0.42a 12.684-0.86a 0.194-0.22a

ARG SRR Ab B[R] 25 57 8 35 (P<<0.05) ; F'Il. Note: Different lowercase letters indicates significant difference between differ-

ent treatments (P<C0.05) ; the same below.

2.2 NERREEHIERW SRR EESE

P 2 3 AT, 7w A H I N T KSR AR R+
A LT A A B R A R R R A
FEAR & i, B0 B AR T 119.26%60.15.79% .
5.86%6.64.80%.199.87% F19.80% , ifii -4 pH {ELFl
+ 8 4 S RO IRy N BEAR T 11.53%

31.62%.

P2 4 AT, 7 A B i 2 R T O SRR PR
LR Tl 2T AE 2R W ORI RN R A e A S
PR, B %F IR 4 50 59 25.74% . 16.37% . 13.70% il
107.37 % ABXT o~ 1 2 WH 7 i LT 52 g AR R 38
i il 7 P X TG W S

F3 2B T AR RIRER T IREBU M RTLLE

Table 3 Comparison of physicochemical properties of pitaya rhizosphere soil under two modes

, A/ R/ S/
SR /(g/kg) A/ (g/kg) A/ (g/ke) R AR s
i H AR (g/ke) Total nitro-  Total phospho- Total (mg/kg) (mg/kg ) (mg/kg )
Treatment P Organic matter ) A Phost ; Alkaline hydro- Available Available
gen rus potassium . .
lyzed nitrogen potassium phosphorus
Xt B8 CK 7.63+0.04a 8.88=£0.11b 1.54+0.0la  0.384+0.01b  19.80+0.11b  48.01+£1.69b  153.75+1.19b 7.75+0.17b
HMEESM 6.7540.03b  19.4740.56a  1.1740.01b  0.44+0.0la  20.96+£0.08a  79.12+1.12a  168.82+2.30a  23.24+0.49a
x4 2FEXTARZRRRLIEEFEEILE
Table 4 Comparison of enzyme activity of pitaya rhizosphere soil under two modes
e - H A W it/ NG/ LY/ JUT it/ TSR 1A 5 it/ AR 1A S5 e/ kit /
Treatment [pmol/(d-g)] [mg/(d-g)] [mg/(d-g)] [pg/(d-g)] [pmol/(d-g)] [pmol/(d-g)] [pg/(d-g)]
reatmen
a-Glucosidase Sucrase Cellulase Chitinase Nitrate reductase Nitrite reductase Urease
Xt HE CK 6.46+1.62a 59.244+0.85b  31.954+1.15b  149.80+2.46a 0.95+0.31b 10.66+1.59a 290.43+1.68b
3 SM 14.9342.14a 74.49+0.82a  37.18£1.53a  150.204-2.48a 1.9740.42a 11.46+1.05a 330.23+1.46a

2.3 ANERRERTEMEWEE

I vy 2 A AR DA K T AR PR - SR AR v
Oy WIARAE 788 212,669 530 2455 5 K d FH 40 B Al EL
WA AT . B TR, SMAR AT CK Ah 3 2%

PER AR PR 00 40 R AV Ak T AN TR SRS 18 Y, 2 Fif
SRR B AR TR R 0 A 23 32, U SMLAR BRI
CKAbJH - SRR AR B A S5 AP e 25 5 o RIREREAR
FLTH A9 NMDS 73 B FlZ R R 45 R 2 B, SM AL B
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Fig. 1 Clustering information of pitaya rhizosphere soil microorganisms under two modes
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15.16%) ZFBA BB 1] (4.78%6~6.39% ) AULAT B 1]
(4.22%~5.67%) FHw1(2.43%6~2.9200) Pl
[7(1.93%~3.08% ) fx B A & ] (1.66%6~3.25%)
A2 HE R 1] (1.66 %0~2.26 %) s LHVE 1] 728
PRI R AT AT T s DA T DRI AT ), A X 3
SR R 73.43%~86.05% 0 AEITKF |, 7 w5
2T 20 B 0% O 55 TR AR 200 5 ) R S AR AL R
JEAFTE 225 . RBYE Frm vk S5 it i T AR IR BRI 11 AD
PR AT BRI 1A AR T 32 B2, 506 HR A3 31$2 55 T 20.35 %4 Fl
15.81 %6 5 AL 7l ik 8 o R A1 T S 25 A1 1) Ak 2k
BRI B4 AR G 3 B e B 2 B B AR T 16.13% A
12.97% (K 2A) . @it OTU S EAE T 1K F F+

S A DA W A AL AR AR R ] AT IR )
WRRTATT BT ERRAT AT A A ] e e
IT R H BT TR A 1] o KO SRR By 48 rpoilc 26
W ERFTF R T TSRS T 09 40 - 3 F B3
(F20).,

2R KO SR B AR b 1 S LR RS T
BT T BT RS B DL S A0 T TR 5
HAF R R F2ERT1(56.25%~63.05 %) FilH
FHEI1(19.01%~30.15% ) . 7w =X H i 0 L
PRREZS AR T T 550 BE AR, (H LT 8 A7
25 (I 2B) o ALK FrAE AR 25 52 = 2L 8 1R
FHF B8 T T 32 B, B0k R 23 B4R 5 T 12.08 % A
58.58%0 ;i ik OTU 73 A 7E 1 1K+ IR HUA
A FZASEERPE ] AT & T PR kA
P BB ] FRERR ] B IE T TR 145, 2k
TR PR A S b 0 BE B T TR 18 1T 9 BB F 2
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histograms of abundance at the bacterial and fungal phylum level; C and D is a heat map of microbial abundance in the core of soil bacteria and
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Fig. 2 Classification of pitaya rhizosphere soil microbial community composition under two modes
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2.4 RBRTIBRUEYESE YT Alpha ST
P2 5 AT 0 48 S v A4 T R TR R Y 7 T
YT 9950, i B I R 45 SR RE 08 A5 g b S i HL )
T APk o el 31 s B Ol SRAR B 3 4 T
B Shannon 844 . Simpson 48 #f1 Invsimpson $5 %% |
Chaol $5$ . ACE 5 $CH1 Pielou 8 $0C W] i 81k , B

WAV 1Y Shannon $5 %8 . Simpson $5 %4 . Invsimpson &
ORI Pielou $8 500 2542 &7 , U PH E1 778 25 /b BE R % 10
FIR B WY Z A S £ Eal g, A
JHRBL L FAF X K e SR SR el R A 7 4 o, %o T 4 4
REVE I 0 B Y5 B e 2R R VR DTS 3%,
ANAE 2 e I LR 1 X S R R

RO 2MENXT AR RIRER TR Alpha B EIEE

Table 5 Alpha diversity index of pitaya rhizosphere soil microorganisms under two modes

T HER Y

Shannon#§%L  Simpsonf§4L  InvsimpsonF5 %L

Pielou3g %L

o b3 Chaol 5% . ) . ACE#5%k BARIE/ %
Soil microor- . . Shannon Simpson Invsimpson Pielou . .
. Treatment Chaol index . . . . ACE index Coverage
ganism index index index index
Eii CK 1627.164+18.23a  6.07£0.04a  0.99+£0.0la  180.30£8.90a  0.83+£0.0la 1609.39417.22a 99.91£0.00a
Bacteria SM 1612.674+23.13a  6.14£0.07a  0.99+£0.0la  220.884+13.08a 0.84+0.0la 1603.71£18.53a 99.91£0.00a
H CK 339.84+21.32a  2.89£0.24b  0.83£0.07b 17.73+2.52b 0.504+0.04b  334.19416.42a  99.944-0.00b
Fungi SM 205.88£25.27a  3.984+0.13a  0.96+£0.0la 28.62+£2.76a 0.8040.07a  209.31£23.84a  99.9840.00a

25 MEXMEREMTEERSHN

H 1 3 R, ke SRR B S I pH L R
ATHLIBT BRSSO R TE AR OG5
PRI i Tl R T35 1 S 0 3 AE A O, 5 T MR T
P22 A 3 DOAR G , 5 M BT 1A X 2 B 22 A 3 B

K AEPERDE Y S S LI pH 2R AL &
W B R0 A A AR R R IR O, A TR
i J T R P L 2 IR ARG AT E TR S
B pH R AP AW R S A O R
e 25 TEAH G, 5 i R JL i U % 78 2 Jl 2 IEAH

W[ 00000000000000 000 mm'
4% Total nitrogen |[1.00 ‘ . . . . ‘ . . . . . . . . . o .
FHLIT Organic matter [1.00 1.00 . . ‘ . . . . . ’ . . ' . . [ ] . 0.8
42 Total potassium |-0.91 -0.90 091 . . ‘ . . ‘ . . . ‘ . . . .
%2 Total phosphorus [0.97 097 097 -0.96 . . ‘ . . . ‘ . . . . . (] ‘ 0.6
il fi# & Alkaline hydrolyzed nitrogen |1.00 099 0.99 -0.91 0.97 . . . . . ’ . . . . . [ ) .
A% Available phosphorus |1.00 100 1.00 -0.93 098 0.99 0000000 " X XN ) 0:4
AL Available potassium [0.98 097 098 -097 097 097 0.99 . . . . . . . . . () .
HEBHIT Sucrase |-0.90 —0.91 ~0.93 0.91 -0.93 -0.89 -0.92 -0.92 . . . . . . . o . - 02
ZF4E Z i Cellulase |-0.94 -0.93 -0.94 0.86 -0.91 -0.94 -0.93 ~0.91 0.90 0000 . X ) )
T 6 JEUR Nitrate reductase [0.87 0.88 0.87 -0.62 074 0.85 0.85 0.78 -0.72 -0.78 0000 o0 ® -0
N Urease [0.95 095 094 -0.77 0.85 0.94 0.93 090 -0.78 -0.85 0.97 ‘ . . . . o0
B T Single fruit weight |0.91 091 090 -0.68 0.80 0.91 088 082 -0.71 -0.89 0.92 0.95 . . . . [ X ) 02
] VM EJE 4 Soluble solids [0.96 0.97 098 -0.85 0.94 095 0.96 0.92 -0.95 -0.89 0.88 091 0.85 . . o [ ] .
T34 5E 2 Titratable acid [0.97 0.98 0.99 -0.88 0.95 096 0.97 094 -0.96 -0.95 0.86 0.91 0.87 0.99 ‘ () [ ) ’
T Soluble sugar [-0.01 -0.01 001 024 ~0.11 0.00 -0.04 ~0.14 -0.04 -0.28 0.15 0.03 0.26 0.04 0.13 06
HZYNE ] Bdellovibrionota [-0.94 ~0.94 -0.94 0.87 -0.86 -0.91 -0.94 ~0.95 0.86 0.88 —-0.88 -0.94 ~0.85 ~0.90 ~0.91 0.04 . ‘ .
TR 1] Actinobacteriota [0.83 0.80 078 -0.79 0.80 0.84 0.81 0.82 -0.55 -0.67 0.64 0.80 0.76 0.67 0.67 -0.35 -0.74 . o 08
FRAEH ] Glomeromycota [0.40 035 032 -0.35 035 042 036 0.37 -0.02 -0.32 0.22 040 049 0.15 0.18 -022 -0.27 0.80 ®
WAL ] Mortierellomycota [0.74 072 0.74 -0.94 0.85 074 077 0.84 -0.79 -0.67 0.35 054 042 0.67 0.69 -0.44 -0.68 0.70 0.32 _1

*FTRARSENE IR B3 K (P<C0.05) , R R MM aA e B /K (P<<0.01) . SR B AMIER L EACRIEAHCKE R, Bl E
AR K . * indicates a significant level of correlation (P<C0.05), ** indicates a very significant level of correlation (P<<0.01). Green
represents a negative correlation, red represents a positive correlation, and the depth of the color indicates the strength of the correlation.

B3 AERRFLMERESTERFRIEXES
Fig. 3 Correlation analyses between pitaya fruit traits and soil factors
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Effects of mulching pineapple residue on physicochemical properties
and microbial community in rhizosphere soil of pitaya

LIU Ying',MA Yuhua*,ZHOU Junliang', XIAO Tujian', MAO Yongya'

1.Institute of Fruit Science Research, Guizhou Academy of Agricultural Sciences, Guiyang 550006, China;
2.Institute of Subtropical Crops, Guizhou Academy of Agricultural Sciences, Guiyang 550006, China

Abstract The ‘Qianmilong’ pitaya fruit variety was used to study the factors affecting the effects of
mulching on the rhizosphere soil and the quality of pitaya fruit. Pineapple residue generated from intercrop-
ping in pitaya orchards was used for mulching treatment (SM) , with no mulching as the control (CK).
Samples of soil and fruit were collected after one year of coverage to analyze the effects of mulching pineap-
ple residue on the physicochemical properties, activity of enzyme, structural diversity of microbial communi-
ty in rhizosphere soil, and the quality of pitaya fruit. The results showed that, compared to the control,
mulching increased soil organic matter content by 119.26% and significantly enhanced overall soil nutrient
levels . The activities of nitrate reductase , urease , cellulase , and sucrase significantly increased by 107.37% .
13.70% .16.37% and 25.74% , respectively.Regarding fruit quality, single fruit weight, total soluble solids,
soluble sugar, and titratable acid increased by 22.10%,5.80% , 3.25% , and 11.76% , respectively. Mulching
significantly increased the relative abundances of bacterial phyla Proteobacteria and Acidobacteriota and fun-
gal phyla Ascomycota and Basidiomycota by 20.35% ,15.81%,12.08% and 58.58% , respectively.The rela-
tive abundances of bacterial Chloroflexi and Actinobacteriota were significantly reduced by 16.13% and
12.97% , respectively. The results of Alpha diversity analysis showed that mulching had no significant effect
on the bacterial communities in soil. The Shannon index, Simpson index, Invasimpson index, and Pielou in-
dex of fungal communities in SM significantly increased by 37.72%, 15.66%, 61.42% , and 60.00% com-
pared to that in CK. The results of correlation analysis and structural equation modeling showed that the al-
kali-hydrolyzable nitrogen in soil was the primary factor driving the content of total soluble solids and titrat-
able acid in pitaya fruit, followed by the activity of urease in soil. It is indicated that the measure of mulching
pineapple residue can significantly increase the content of organic matter in soil, promote the proliferation of
bacterial and fungal communities in soil, regulate the structural diversity and abundance of microbial commu-
nity in soil, positively improve the content of alkali-hydrolyzable nitrogen and the activity of urease in soil,
and enhance the yield and intrinsic quality of pitaya fruit.

Keywords pitaya; mulching; physicochemical properties of soil; activities of enzyme; microbial
community
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