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BRI A E E B
TR TR A SR SE am B Y =2 A
REH, E OB OZLW, EEH, BT, RSB, F &, Kk B

(1. TFER¥F AW S5E 2%, TE 81 750021; 2. TERY &%, TE ) 7500215 3. TE K H
B SHEHE S TR G, TE ) 7500215 4. TERY TEHMEE SN TREE AR PO, T
B 4RI 750021)

BE: [AN] KR 2AAMARANLENTFFRHGELERMBER, BAYBEERDNHRER RO AELL, H=
RipkGa LERR T ERBHIELIE, [ HE ] 202455 AEHE ‘&R’ Vitis vinifera  Cabernet Sauvignon” 4
BT S, RARAVR 830, R AR FEBAT P TAR (LKY), DB R A A (LW) AR R A HLE R A [ 1R
(ck)] 5 3 A4 22, oATME R & B R B 26y LR AR . A RAIE, RAZAZTMNASH I, REAAMAD
BGLH, ARMNEREDR. BEBRATE. [#R] OLKY &2 2 FBK 13 pH, 427 £3EmM R F ik 2o
(P<0.05); LWA B UW¥ mIEAVAE L2 AT o%, QLKY 2ERFELENFTHARK LI ZARKBZL B
(P<0.05), LW &2 £ B3 m X ARk Sk, G2 HARANY EFHw L mARLLEH (P<0.05), DLKY &HER
ETHER., BEET, RLEH. RALETW, RHEHD. RELAARAASTEHNEZS T LW A ck &2
(P<<0.05). (®Spearman F= Mantel test 247 & ¥ : LIEABE >025mm H Rk, L3 pH F 2 Ha LIEmAB R LA R
RESMAGEERAT, (4] LKY 5 LW &A@ B 2R, R i mBaagem, KERESM,
HP LKY & #2i@ it 35 138 pH, 3 m B3Ry, RNTRESE. RARA LRI GG 8RIT, BT RS A32
EEHA: AMKER; HEHE; BB, MAEWER, RESK
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Effects of organic amendments on soil physicochemical properties,
microbial communities, and fruit quality in vineyards
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Abstract: [Objective] This study aims to evaluate the effects of 2 organic amendments —mineral-source
potassium fulvate combined with a root-guard agent (LKY) and a microbial inoculant (LW) —on soil
physicochemical properties, microbial community structure, and grape fruit quality in arid regions, so as to

provide data support for selecting effective soil-improvement schemes in production areas. [Method] A field
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experiment was conducted in a Vitis vinifera ‘Cabernet Sauvignon’ vineyard in May 2024 using a randomized
block design, with 3 treatments: LKY, LW, and a control with no organic amendment (ck). Soil
physicochemical indicators and aggregate characteristics in the vineyard at different periods were analyzed and
determined. High-throughput sequencing was employed to analyze the microbial community structure of soil
and fruit skin. Fruit quality, phenolic substances, and yield were also measured. [Result] (1) LKY treatment
significantly reduced soil pH and increased the content of available nutrients, especially available nitrogen
(P<<0.05), while LW treatment enhanced soil organic matter and total nitrogen. (2) LKY treatment significantly
increased the proportion and stability of medium-sized soil aggregates (P<<0.05), while LW treatment primarily
increased the proportion of large aggregates. (3) Both amendments significantly affected soil bacterial
community structure (P<<0.05). (4) The titratable acidity, hundred-seed weight, total phenols in the peel and
seeds, total flavonoids in the peel and seeds, and yield under LKY treatment were significantly higher than those
under LW and ck treatments (P<<0.05). (5) Spearman correlation and Mantel test analysis showed that soil total
phosphorus, aggregates larger than 0.25 mm, and soil pH were key factors affecting soil bacterial community
structure and fruit quality. [Conclusion] Both LKY and LW treatments can improve fruit quality by modifying
soil physicochemical properties and optimizing the structure of soil bacterial communities. Among them, LKY
treatment achieves a comprehensive improvement in yield, flavor, and functional components by regulating soil
pH and increasing soil available nutrients. [Ch, 7 fig. 5 tab. 32 ref.]

Key words: organic amendments; vineyard; soil physicochemical properties; microbial community; fruit
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T IR S I B R RO BT A Vitis vinifera 77X, #E 2024 AFEERE A A RO E A 4.0 1
hm?, 7 4 [E R 1 AU 40%M, %77 X kb 21X, AEFEZKE A 200.0 mm, 25K 51k 2 000.0 mm. h{
TR UMY, R A, RS ARLRE . PR PRIE 2 . A R RSP R, S
EAENR ., EFEEZ, HREREEE . X R R RGN THAERR T, 00 R s m
VIR A . PRI, anferel R i% DX 3 4 el = S8R BB B IR ELAROK I H AR, Rk R0 ff D i) [ B

A HLE R e IR AR . SR R R A A AT . THRE L Jn A R XA 2 el 3 R T
RN ORTER TR R B AT B A . S TR R RIS, (R T g R [k R
H o FHSCHFFE RS Y5 B i R4 A ol 35 7 4 el - 45 o tRavd , 4R T 4 SR S i i 5 = B A R
W3 S R 25 TR REOU AL T A 2, AT A ot o 2 el - 3 A o, ELAS S e 7 28 R B (8 08 il

T, ARWFFER I AER ) 777 X ks e ey FE A A bl , % B IR R+ AR A
WA R B R B R B SR DL R A X e ] BRSO B R
M), B AT A B A DR 7 ) A S O A S B R S TR A R, Ay ™ DX 446 v R EL XU A B 114 el
R 7 R S

1 MEEF&®

1.1 RIS AR

WFGE XA F 77 B 1 ¥R X8 2 1 R RE TP 45 4 PP AR (37°43'~39°05'N, 105°45'~106°27'E), 1% IX
BOCHREIE TN, =10 °C 4EA AR N 3 000~3 300 °C, BREZEK, 4FHBEFCOCT 3000.0h,
7K E R 150.0~200.0 mm, SZEHAEI TR T RARNAERRS . WA Tiks el e oRE
‘Cabernet Sauvignon’ 4G FE M. 2024 4F 5 H iR AT HIERA IR PEFT . 0~20 cm +)2 pH 2 9.08,
§%0 474.67 pS-em™!, HHLUFTH 15.67 g-kg ', BHE N 10.86 mg-kg ', HEBEH 21.47 mg-kg™', AL
Bk 286.85 mg-kg !, AN 024 g-kg', BN 91.65 mg-kg'; 20~40 cm +JZ pH H 8.86, HL TR K
446.67 uS+cm™', A ML A 14.68 g-kg ', Bl E N 5.99 mg kg™, HALHE A 13.86 mg-keg ', HALH K
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253.05mg kg, AN 022¢g kg, LWEN 96.52 mg-kg .
1.2 R

BEKARA 12 454 OREEER M, | FIRARA . SRR IR R AR . ek R AR
ARG ) I R VR B R B - TR TN 4 E R AR A RA R, OPR U T
VIR SR . AR . AN, BT B 56% . T5%. 13%, pH K 10.4 (B RIE T 446 4R
Yo IR Pl BB A T BH IR s A R A BR A R, RO B A3 bl R ZE AT B Bacillus subtilis |
i AK ZF J AT & Bacillus licheniformis . f# V€ ¥ 2 f¥F B Bacillus amyloliquefaciens, 15435l 24 16.7.
17.7. 19.0424 -mL™", BME AN 534 124 -mL", pH N 5.0 B % 5 T 4l 4% K 3 2 4 46 56
).

1.3 RmAE

1.3.1 &K¥&&i T 20244E5 A, 74, 9 AJFEIRE ., R BET H BB R+ TR (LKY). #4
ol BB (LW) RIS A HLER R [ IR (ck)] 25 3 N3, FEAb3 3 T . LA 15 m A7 K491 T4
1 A/NX, FRKEATEE 2.5 m, BREE 0.8 mo £/NXCE HUS BRI 20 B 3 AERKEERIA VUL 1R, A
1l AU AE &4 30 t-hm ™, ARAE A B G TCHLK AL 600 kg-hm™, AR 3 150 t-hm ;. HEER S
PR eI TR ). LKY Ab3H: BRIl 0 I8 2 J R B 0.33 kg +4 AR 1.67 kg, #i
BEHHK 0.16 t, If53 4 Y] LW A3 25 i REA~ /N DX FH e el R TAT57) 333 mL, Rk 0.16 ¢,
I A Wl s ok AbFR . AT BRI Ot FHAT (] 38 R, AN 4 Witk 0.16 t.

132 #efkfbam HEHELSHNT 70, 9 RE, BMEEAES/NXARE 3SANELEREMS, &
PR RE GG, T ERE 0~20. 20~40 cm +2JFAR 1, MM RIHEMT 9 H 23 HRE,
/N FEPLIE 5 PR — B 25 R EEEL, ST ERIRAEA | A, R A KR RESIHNRIRAE . B
]S85 % FH T e 225856

1.4 I5HRNZE

141 B3N E RIS R E L3 pH, B3R SR | R8P TR O
HoAth 753 o /3 BB, WO R AR ARL G A, RAPE Y BT 5 . L EAR . >0.25 mm
RR T BTN A R AR R e 1

142 EEmAMFREEEHAEDNE  OFESTIAHES DNA #2850, FRE0.2~0.5 ¢ THERE T, 244
LT 60 Hz BT 5, R H OMEGA Soil DNA Kit $#2HUE DNA . 55036 J A Wy 5ok 0 T A 25 ST 48
RS, WA G PRI DNA . #2075 S MR . $EEH0™ W 28 B A M BE I Fi Uk 5 NanoDrop A5l
SEREAE R AR, LA R R SR A EE U N (PCR) § S Bk . @PCR §7 18 5 SCEM . 41T 16S rRNA
FERP X V3~V4 X, 514#°8 338F (5~ ACTCCTACGGGAGGCAGCA-3') 1 806R (5-GGACTACHVG
GGTWTCTAAT-3"). E ITS X# HXI A ITS1, 514K ITSS (5-GGAAGTAAAAGTCGTAACAAGG-3")
FITS2 (5'-GCTGCGTTCTTCATCGATGC-3"), PCR WK Z 25 uL, PCR F=¥48 it /340 2% B fighiiEE
L VKRN, (] Axygen SEIE RTISCRCR & alifh . il f il )7 55k 40 . 4lifk)5 /) PCR 791k
Quant-iT PicoGreen dsDNA Assay Kit & &, %55 BE /R LBk & o i FH 1llumina TruSeq Nano DNA LT
Library Prep Kit ¥4 #: 0 J¥* SC 2, SCPE % Agilent 2100 Bioanalyzer i ¥ & #% J5 , {# A Illumina NovaSeq
6000 -5 74T 2x250 bp X F .

JE 6 U7 B8 5 QIIME2 (v2019.4) S-S iF AT ids . KM DHEMIR AR LB, ARy 15548
S (ASVs). AT 5K Greengenes B EHEATYI R TE RS, E TSR] UNITE s . KRR FJE
fXF ST 0.001% 1Y ASVs S, I BRI 5 TR B 22 S 0 ZRE PR B i s2 e AT RE AR 42 Je /N ) o
HEATHS-AR B . A B FE AT 28 25 000 45)% 51, FLRAEAHIST- 2 10 000 55)7 41, #1T Alpha ZH4% 4
Br (Chaol 48 % . Shannon $5 %t . Good’s coverage 5 ). Good’s coverage $i5 ¥t H T i+ % #f ¥  dE
singleton 4 F [ {LHAGIN R 1 K1Y ASVARVESTZEHIT (OTU)] o5 e A W R R e, A4k D0 e %o i
TR B TR L AR B0 R DURE AR v R A S A T B R D SRR Good!! #2 HE 1Y
ST . R HEAT Beta ZREPEM T [FE T UniFrac B 25 A9 A8 BRI (PCoA) SE L 4E N &
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34T (NMDS)]. 21 1) 22 53R ] B e 25077 22501 (PERMANOVA) K556, IR 45 734>k H] SparCC i
i i f 2 OGHK
143 REHAFMNE  RAFRAMEIIIE T IEERIE Y, 45 GB/T 15038—2006 CHIZH T . 558 H
SIRTITER ), SRR 2 v (LA A R T I AT i e R B i Mk B . SRS i Ry . R Bt
FEiE o8, A3k FHARAR-H Rk . HIERGGERDOED . pHaRZEEE . S MARINOVA 0 K
2 SO 18 71 I A A BRI A AT T I B | R e -3- B R A 4
144 FEaAF0E R/NXIER 3 AR, SoiT b R s, RECAEF I a, IR A bk
PR, SRR
1.5 Sitsih

KM SPSS 26.0 #EAT B (EATE S O 2255 VR g, W 2 SRS AT L R O 22 0 T (ANOVA) &
Duncan £ H .5 (P<<0.05). AN 2 4514 # K F Kruskal-Wallis JE S 50K 5 . i Origin 2022 %4 4],
Canoco 5.0 17 TCA M1 (RDA), K Mantel #5670 4 +3E25 G 1805 5 B2 LG TR AR A0 B

2 RS

2.1 BHLRFIX R MR RN

LKY. LW Ab3EXS -+ s bt ot i 3 O S B ) 5 2R R . 7 0, LKY. LW A3 i 3
R ik pH (P<<0.05). LKY. LW Ab B & E T+ 0~20 cm + )2 +HEf 55K (P<<0.05), 2038 il 13.90% .
7.80%; LKY Ab38 I 8Tt H3Emdfd 2 . HIERAET, LW Ab3 i R I A LT . Rt -
AR (P<0.05). 9 H, LKY AbF & A% 13 pH -4 TF H 1m0, LW AL &5 48T 3 A
T AW (P<0.05), 7F 20~40 cm + )21, LKY bR R B3 T; 53808 (P<<0.05), 40T 100.21%.
AR, LKY. LW AHREA 2 R 3R R oL, Hob LKY Ab3 AR 44 pH IR 82T B3 3055
4y, LW ARSI E S In AL 5 R, WEMSCRELZ . A EEER GR 1),
22 BHBRFINTERARGHZME

7H. 9H, LKY &b A3 R IR & b B3 T LW AR ck (P<<0.05), 1 LW b3 458K %
5 e T LKY AR, ck (P<<0.05), ck AbBRAY + R+ kL b b s LKY AbERAY 4 HEF 34

® 1 REHEHSR X E R A A
Table 1 Effects of different organic amendments on the physicochemical properties of the vineyard soil
pH L3R /(uS em™) HHLEU (g keg™) Tl A/ (mg-ke ™)
0~20 cm 20~40 cm 0~20 cm 20~40 cm 0~20 cm 20~40 cm 0~20 cm 20~40 cm
LKY  8.87+0.02c  8.89+0.02b 248.30+2.50a 213.70£5.00c  12.04+0.43c 12.65+0.33c¢  131.13£7.83a 214.00+5.30 a
7 Lw 8.98+0.03b  9.03+0.01a  235.00+£5.00b 229.00+1.00b  16.26£0.70a 14.96+0.32 a 88.90£2.62b 137.90+6.70 b
ck 9.06£0.01a  8.92+0.02b  218.00£4.50c 298.00+5.50a  14.48£0.49b 13.71£0.66 b 74.20+4.39¢c  72.30+£5.90 ¢

Hy b

LKY  891+0.06c  8.66+0.06c  111.00£2.00c 108.70£2.52c¢  15.30+0.20b 11.90+0.40c  217.93£544a 137.70+7.60 a
9 Lw 9.04£0.02b  9.06+0.02a  118.70£1.53b 145.70+4.51a  1530£020b 14.30+0.30b  137.90+6.81b 102.20+8.40 b

ck 9.13+0.02a  8.95+0.03b 128.30+3.18a 118.00+£3.06b 17.50+0.50a 16.70+0.30 a 72.33£590¢c  66.70£5.10 ¢
A g A/ (mg- kg ™) R (mg- kg ) 2R /N(g ke 4/(mg-ke™)
bl
0~20 cm 20~40 cm 0~20 cm 20~40 cm 0~20 cm 20~40 cm 0~20 cm 20~40 cm

LKY 73.70£3.30b 67.50+1.20b 98.61+6.28a  93.69+10.42b  0.49£0.03c  0.43+0.03 b 36.50+0.60a  44.50+0.90 a
7 LW  97.70£5.70a  78.00+4.50 a 85.22+539b 102.38+4.65a 0.85+0.02a  0.60+0.01 a 32.50£1.10b  34.50+0.80 b

ck 65.90+1.50 ¢  56.40+1.10 ¢ 86.52+8.07b  92.75+4.65b 0.58+0.01b  0.40+£0.01 b 32.70£0.90b  32.30+0.70 b

LKY 62.10£2.50a 95.10+1.10a  86.2948.47b  93.04£3.57a  043£0.01b  039+0.02c¢  50.50£1.00a  48.90+1.40a
9 LW  6230£690a 72.50+1.10b  90.07+436a  75.83£7.30c  0.60£0.02a  0.46£0.02a  42.30+0.80b  40.60+1.10b
ck 62.30£3.50a  47.50£0.70c  77.98+552c  86.57+7.81b  0.40:0.01c  0.42+0.01b  38.50£1.50c  36.70£0.80 ¢

B . R[E/ NG FRERIR AN R A B0 2% 5 0 2 (P<0.05),
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EAR . LTI EAR K >0.25 mm P SRR SR 3 BE) B 300 T A AR PR (P<<0.05). HE{AOK
A, LKY G AR T ot e rh R AR b5 S AT R AR RS E 1, LW AR BRAG A A 3 R R 1
di b, ok AbB SRR AT AR AL 2E (3R 2).

&2 ARBEHER I E E 8 R AR
Table 2  Effects of different organic amendments on soil aggregates of the vineyard soil

PNEIEY TSR A/ AR/ g gl SR JLATF- >0.25 mmM F {4

At A mm mm mm mm HAR/mm HA%/mm FUE 58U %
LKY 4.71£0.26 b 37.15+2.69 a 28.16£0.99 b 29.97+£1.48 b 0.58+0.00 a 0.27+0.00 a 41.86+0.27 a

7 Lw 5.73+£0.22 a 29.97+0.45b 33.62+0.77 a 30.68+0.83 b 0.53+0.00 b 0.24+0.00 b 35.70+0.45b
ck 3.90+0.18 ¢ 22.89+0.14 ¢ 34.92+0.37 a 38.29+0.07 a 0.41+0.00 ¢ 0.18+0.00 ¢ 26.79+0.07 ¢

LKY 4.50+0.18 b 40.97+1.26 a 26.41+0.64 ¢ 28.12+1.46 b 0.62+0.01 a 0.30+0.00 a 45.47+0.37 a

9 Lw 6.94+0.19 a 33.65+1.04 b 31.21+0.66 a 28.20+0.76 b 0.60+0.00 b 0.28+0.00 b 40.59+0.32 b
ck 4.71£0.32 b 34.46+0.88 b 29.15+0.51 b 31.67+1.07 a 0.56+0.00 ¢ 0.26+0.00 ¢ 39.17+0.41 ¢

LR R [Al/INE R AN ] b B E 22 5 2 (P<<0.05).

2.3 AR T EMEYETERRIT
231 EEMAEMBE Alpha RS LKY 5 %3 FHEETIEMAE.EEH Alpha SEEEIEH
Lw ﬁifiéﬂﬁ’\]iﬁ%éﬂ} Chaol %’E.éé‘ﬁ(iﬁ? ck ﬁfﬂ%%u% Table 3 Alpha-diversity indices of soil bacteria and fungi of the

Tt 3.94% ., 3.85%, {H2E5IIAK K EEH/KF-, Shannon vineyard soil
b3 N T U =N [+ (DGR v vy G00d’s coverage

FRBAE A AL BRIt 0 I8 3 22 5, v B el R 7Rt R R S AbF Chaolf%L  Shannonti %k .

Kf H SEAN VS 2 RE0E R W AE YR . LKY AR LKY 3913.044219.72a 10.76:0.12a  99.73+0.05 a
+ I EF Chaol $850%¢ ck AbFREE T} 49.67%, LW Ab I LW 3909.59495.45a 10.78:0.08a  99.67+0.06 a
PR 1 4 B B Chaol 38 0% ck &b 3R B 3.55%, ck  3764.66+87.86a 10.81+0.10a  99.69+0.09 a
LKY #b P Shannon $§ £ ¢ ck 43 | F+ 0.96%, i LKY 204.80435.03a 4.19:0.15a  99.99+0.00 a
LW 4b# Shannon 3§ £ % ck 4b B 2 T % 13.73%, HE LW 13197449322 3.58:044a  99.99+0.00 a
2 ﬁ?‘ééﬁzﬁ%ﬁﬁilﬂi@%ﬁ%ﬁﬁo %/E(\{WJ%%% ck 136.83+1291a 4.15£0.16a 100.00+0.00 a

Jics (élﬂril‘ =>99.60%. EH =99.99%) CIE:IR ?ﬂ“?ﬁg VLI AHEVING FREFRR A B R 22 AN i 3 (P>0.05),

W ETETE Z R 2R (3 3)

232 XEMAMBEMAMRHSHN LKY. LW AL BRAE + 540 B BE T 1T K L B 34 AR I 1R 1]
Proteobacteria 5 2 L ;%] ] Gemmatimonadota, #HXF 3= 43 Fa @ 7E 219%~24% . 19%~25% (&l 1A); 1E
TIEEERVET K, LW ANEE T P4 ] Ascomycota AHXF FFE B G5 99%), £$ALFR[A] 24 7Kk i
K (K 1B), 75 TIEANEREVE IR/ b, LKY AbFR A A 2R BEA X F2 s v (1 1C); 7 T BT B
%IE K I, LKY ZbHHR & T # & /0B 558 Botryotrichum BIFANT FJE, K 16%, LW AbPREE S T #E7¢
B )@ Coniochaeta WA FIE, 15 17%, (A5 ck M2 R AL B EKF (& 1D).

233 ZIEMAMAE Beta ML FAFRT (PCoA) Z5 R BIR : HI 2 A~ Al A B+ e 20
PEREE AR S0 48.5% (i 1 R 35.1%, B 2 4 13.4%). ANEIALEERE R HTES 1 FEH B8, Ui 2 Fhek K5
BIoh 28 T AN AR VR 454 (18] 2A), PERMANOVA HE— L UFS2 b 38 a) 2% 5 i 3% (F=2.02, R>=0.40, P=
0.005, 7 4), NMDS i HZRECH 0.000 1, /NTF 0.2000, FB] 4EEEa] i e A [ 22 5 (K 2B)., +
B9 EL TR O T80 R A B ) e 1 5255, PCoA ij 2 Al M fifp Bk 0 3 L TR Vi 722 5 19 52.9% (il 1 20 30.8%,
B2k 22.1%), 3 FPACFRZARE S AEHET B 2B B (B 2C). PERMANOVA 4551 R 22 5 A 0 2%
(F=1.08, R*=0.27, P=0.357, # 4). NMDS L\ JJ &%H 0.158 0, 3{I%T 0.200 0, LB A 5 (18] 2D).
234 REMAMHMEGL S FETILIMEGE AT, THZE WL Connector FRifE (Z,<2.5, P,>0.62) 1Y K4
WL IR RS T OCHE B i JAAUUDO1 Al SpSt-583 (K] 3A); 78 + 3 H B BEVE v oC it @ M IE S 5 )8
Scytalidium FA 532 F#EW 1B Unclassified p_Ascomycota (%] 3B), X L& @ fEALFR BT RIEH, 55
PP R TR R
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m BRI

A m R ] B
vty 100
o | | 1 S BEH T
S u ST S 90 :i?%H
i = BB 2 g " ]
# = SR IAS L # T
= - Hﬁg” = 70 u AR
m AT R =z
o FEREHT DAY X Fa
% u R <
= [ ] H}b_ﬂ%ﬁfﬁﬂggi — 40
m EEER[JA =
z = M =R
%W% [ ] ﬁﬂ)llf%iﬂEﬁi fra 20
L = AR AE R [TAZ S ‘_‘“‘_1 10
H = E T 0
= A ]
i)
= i
= Sl S
u RSA9
c = BB b i
100+ = K 100 il
< u SCGC-AG-212-123 < =
S 90t = PSRFOI = %0 .
2 gl  GWC2-73-18 2 g0 7525%
# = AG1I # - éﬂ""
= T0H m SCN-70-22 z 0 = A
= 6oL m 2P Z 60 -%gmg)%
B 50l UBA4720 B 50 m TR
< ® DSGV01 % w iR LR
B 401 = JABFSMO! E 40 = R IR
;20 e = T 20 = Sk
SR ==—1 = = GMOP-bing 0 it |
+H = AN R +H ] i@%gg
e - m BHERAxR s = 1125
u AR REBAY R B
é\ @w én; 4@ é» RCPON N, g @\@"’ 4“’4&\ &”4&“’ PP B Eg%’%
FFE = SLflikE T = SR

A TIRANG TP RE AL B, RIEIUE TP REE ARG C. IR AL D, LI TTE KA A R . & Ab B2 (] 22 e P R
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Figure 1 Effects of different organic amendments on the relative abundance of vineyard soil bacteria and fungi
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Figure 2 Principal coordinate and non-metric multidimensional scaling analysis of vineyard soil bacterial and fungal communities
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Figure 3  Co-occurrence network analysis of vineyard soil microbial communities
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Table 5 Comparison of grape berry quality under different organic-amendment treatments

Ab Al E R (g L) AL REIE /% ki /g PR P /(kgs hm™)
LKY 7.88+0.23 a 22.00+0.46 a 126.98+2.47 a 1.03£0.03 a 7165.03+214.89 a
LW 3.81+0.19 ¢ 22.20+0.36 a 101.1941.15 b 0.95+0.00 b 3976.55+174.77 b
ck 6.15£0.19 b 21.13£0.21 b 97.3142.05 b 0.93+0.04 b 3144.21+133.08 ¢

Pi . REV/ING FREF R AN A B ) 25 5 0 2 (P<<0.05).
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Figure 4 Phenolic contents in grape skin and seed under different organic-amendment treatments

MNP T L HEA . BRI, W AR B4R TR B s LW Ak B i e 1 A LR
OM L RO PR R B AN FE e RN, R X SRR A SRR, A
BRI HTEACRCRAT IR o XA REZE R BE LR . IRIZEAL : 0~20 em )2 2 Rl RGAIFE 7 A BIZCRY
B, MAE 20~40 cm L2 HUTE 9 A B LKY ZFEXFe 7t H w7 o8 i 8CR . X Bh5 el R 7E T
R BT RE A O, SR R IXIR R SRR I 5 B R L R R AR S . IR AR e 5 H R
REH R R LA BT T AL, SECEe SR RO . IR RS T e Bl
A AR A B IR SR TR RN, ISR B MR, 757 AL 9 AT RS, - Eme



1058 LA 3 Nl N =+ 2026 4£ 10 A 20 H

08 1 i 0.8 gt TR
A ﬁﬁH@E‘R‘u‘J o B mm@;:ﬂu & .
L e B |ty s o e 1407 24
WETERE ity U KRR waresm S g am
e i BRI
< ~~
S S
= e
= -
< a
4 N
Z &
= =
= -
35 Ve 2’5 L B
2 sk, S
eI BSEIASR Y
Hzﬁ%ﬁ D% I AT
TR T W |
08 ' Ll 0.8 |
-1.0 0.6 -1.0 1.0
TLASY AL (35.30%) TUAR AT BTN (54.27%)

A, LT 5 LR MBS IRDAA T, B. X E T | YRRk MBS 15 R
SRR S L IREVE IRDA S AT

A5 REAAMKRALETHEEHLEAME T, LEMEDFHE . RESRARKREMAEY
BE% 09 RDA 447
Figure 5 Redundancy analysis of soil physicochemical factors, soil microbial community, berry quality, and berry epidermis microbiota in vineyards

under different organic amendment treatments
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