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Effects of garlic ( garlic sprouts) rotation on taro yield, quality and soil
microbial community in plastic tunnel

LIU Decai, YIN Jianmei, JIN Lin, WANG Li, JIANG Lu, GUO Wenqi, HAN Xiaoyong, ZHANG Peitong
(Institute of Industrial Crops, Jiangsu Academy of Agricultural Sciences, Nanjing 210014, China)

Abstract: In order to clarify the effects of garlic rotation on the yield, quality and soil microorganisms of continuous
cropping taro in greenhouse, a contrast test between taro continuous cropping and taro-green garlic rotation was conducted to
analyze the effects of garlic rotation on the yield and quality of continuous cropping taro in greenhouse and the richness, di-
versity and community structure of soil bacteria and fungi at the genus level in this study. The results showed that compared
with taro continuous cropping, the yield, total starch content and total polysaccharide content of taro under garlic rotation
were significantly increased. The content of soil organic matter and available iron increased significantly, but there was no
significant difference in exchangeable calcium content. The relative abundance of beneficial fungi in Mortierella increased
significantly, while the relative abundance of harmful fungi such as Fusarium, Cladosporium, Neonectria, Alternaria and
Aspergillus decreased significantly. Therefore, the rotation of green garlic-taro can not only improve the yield and quality of

subsequent taro, but also improve the soil physical and

155 H #7:2024-04-18 chemical properties and microbial community structure,

BEETH T4 AR 5410 FIH (BK20201238) ; T4 R which is conducive to alleviating the continuous cropping
F 3 H A 5 S A 30 H ( BE2020337) obstacles of greenhouse taro.
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FfE 22 5 AR R 12 IR EE 22 S R A0 SR 25 e 4
e VR RE A T LU A 3R 01 Bl R
A SR, G i e AR 5 25 VR ) 7 1 Bt B R 1Y)
TR, AR EEE S AN RAFRIEVEY
XSS WF SN S = AR AT DL 3
AR R = E SRR, RSN S
W 0 55 ST R B, KRR e A T LA Ak - S AN T
MRS PR LR F A A, Hl, S
wR(Har) SR TS i o S R B A
YIRE TR S5 K 5 T 52 ) 1) BF 950 B A B it AR
RS AR r (T ) Fe AR LB, 04
ANTRI AR D7 O S5 FE P T U YA
B S FIRESS R A2 LA -55 (B R ) FeVEXT 22
b M= AR B0 (0 S8R | S RO 4 00 ot o ARk
S N R

IBPRS

1.1 REHRRAE

IR T 2021 42 H & 2022 4F 9 HETL A K
T IR R Sl A A A el 1 SRR R AT, Kl
F& 6 m K 50 m, 2020 4E KM FIAE Y BTV E D)
FHRBL, KM PN 33 A — BobE Bl DM IaDRE K 45
O3RN SE 57 (B ws) e 1EIX, 2021 42 A
29 7, KM R AE Ao REHE
A RIRAER AT AL, 471 90 em , #REE 25 cm,
R 3 47, HIEMEHLHESIE(EBFHR TS
1 =25%)6 000 kg/hm*, 215 K W8 i & FH 2 A IR
3 000 kg/hm* 2 2 &R whita AT (& 1R & i 15%)
150 kg/hm’,

2021 4EFE IR I, 3 AE XA R =S 6 R
(CK) , -5 (Has) AEX PR (F55) o w5 (TH

) AP KR 8 FUGR R R 2021 4E 9 A

JEFAE 1T 20 em, BRIE 5 cm. #&F0 5 78 35 M0 IEAR
TR, IS B B B . 12 A0, R I
PR35 . AP ETEDEIE7 500 kg/hm® & =JCE S HE(N
i PO, & K0 &l 15%) 1 500 kg/hm’
SHHERE , KA AT IE PR 300 kg/hm®, 2022 4F
1 H ROk,
2022 4F 2 A & 9 J 40 BIAE 5 i AE X =55

Han) FoAE ORI 73 R IG5 2021 4F—
., BAXEIANEL , B1NHEE 40 m’,
1.2 #HENE
1.2.1 FkFZ2R&EMET 202249 H 23 H,
R PRREALE SR 3 A BUREA R AL, BB R
PE R 3 — By B SR bk 5 BRI E SRR TP
A AN TR IR R, S
SCER[10] ([ 11 ] By 5 R0 3 3k 1Y S e 3% & L A8
EZ n vl S R T AT L
1.2.2 tHEREL>H  FERAER(HH) WA
(2022 4F 1 H) K HEFBORE (2022 4E 9 H) 4351
SRARZS N MU 5 (50 ) Fe VR LB A B4
H3AEE ARG SRR 12 ] 595 75 0 RE A [R) Ak 2
T AU & RS O A
RO AR B RIS S i, R AERE
Yy v 3 0 Y A R 4R ) DNA $i
B 55 & 47014 DNeasy PowerSoil Pro Kit (f%@[
QIAGEN 72 Al /™ ity ) $E MU+ 5654 4= %) DNA, Z4Et
BUH AR AR A B B A T 40 P R LR A 7R R
H ., FHIERSI® F (5 -ACTCCTACGGGAG-
GCAGCA-3") & J n1 51 ¥ R ( 5'-GGACTACH-
VGGGTWTCTAAT-3") %} 4 I & DNA 1 16S rRNA
V3~ V4 Xi#47 PCR 973, FIHIEM S F(5'-CT-
TGGTCATTTAGAGGAAGTAA-3") FIR 16151 H) R(5'-
GCTGCGTTCTTCATCGATGC-3") %} E. i DNA #f 17
Pt BT Ilumina NovaSeq )T F- 6, Fl FHBUK v
DT (Paired-End ) 35, #9827 BESCPEIEEATINT
FIHH Trimmomatic K /4XF [ 4k I £5 9 295 4 7 o i 4
il , SR 5 R Cutadapt Z 4 HE47 519 7 31 B9 5
5%, BRI Usearch ZRAEXT XUk reads HE4THFEIT
LR G I AR BIEG ET A, T 97% )7
AR X v I i S B A 7 SR ) A 45 i I BT
(OTU) , T SILVA 20 A, i 1AM 2R DL -3
Ay BAENT AT 16S tRNA V3~ V4 XAREJF 3 #4743
HeA R LT UNITE BB B8 12, 4 AN % DL i



2042 AR N S o 14

2024 4E 55 40 & 11 W

Wi oy JE AR BB PN G S IRT R X (TTS) R¢ 4 3 91 14 7
AyRFTERE, A QUIMER B354 - S 40 14 5 L
BRETE 4546 19 2 5 B ( ACE 8 %UH1 Chaol $8%0) Al
Z P (Shannon $840) ; i H STAMP A4 43 #7 )&
KV I R 2 5
1.3 HiEsmELE

K H Excel 1 SPSS #4 HE 47 8P #5 PR 5 [ 5%
IR, BRI 2R 7 22504 (ANOVA ) 47 4h B[] 22
S E ST (P<0.05) .

2 ZER55T

2.1 BIELAEMFELFENRRAIG

2021 AFFEAE X FIFAE DX BRI AE 2 BRAE 7 & 430l
(25 042.5+ 683.2) kg/hm® Fl (25 516.5+ 352.3)
kg/hm® 5 JC 0 3% 225, UL 2 S b (1 1 7K

®1 FEREFRRILE

Table 1 Yield and nutritional quality comparison

—8, AR (T AR) 5, 2022 4F KM AE 1 B Rk T Fh
FSHU RTINS i T R S a il L 2s X
WA 81.40% . 141.32% 128.04% , %% 5 i &, I
A FeVERR (T ar) i 2022 47 J5 754 1Y B E 7 1 Al
S ) LS REXT IR R = 11, 33% F11 38. 40%,
MBS T 32.51%, T PRI B H 27 (F
1),
2.2 BEXTRHE LR M RA S

FRAZERE T B (7 ) X RO = 1 1 -
MR A T — s (£ 2) . $efEsr (F
wn) AT LT B A R B 43 ) bl A
e I AT 40. 38% F1 51. 53% , 28 #4525 0 i
HZESr . RN FERR (550 ) HEHR ) 3 A% AL & A
AR B 1R A ) L A RE B i 3 26. 829 ANl
14. 61% , A & R 2Z RARE

s BRRTINVE BRBRTAEL TR PrrH RATER i IEE2 g LIk
i k() B (g) 7 (kg/hm?) (%) (mg/g) (mg/g) (mg/g)

CK-h 8.6b 410.2£34.3b 14 767.5+361.4h 15.0a 445.99h 197.74b 159.81a

QS-h 15.6a 989.9+37.3a 33 676.5+876.2a 17.0a 496.52a 273.67a 107.85b

CK-h: BRA F 28 FERY SR FERR AL B 5 QS-h : BRA 278 (%) SEAF SR MR AL B, ANTR)/N'G PR 3R A BRR) 22 57 (835 (P<0. 05)

x2 RIER(FRF) X TEEUERMZME

Table 2 Effects of rotating cropping of garlic ( garlic sprouts) on soil physicochemical properties

s HOURGR  EEGRAR RERAR HEEAR HRBGR e R
(&/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (&/ke)

CK-h 16.42b 123.84b 184.13a 65.52b 95.34b 11.51a

QS-h 23.05a 157.06a 209.22a 75.09a 144.47a 10.09a

CK-h QS-h W3 1, ANFE/NEG FREFR /R A BEE 25 57 83 (P<0.05)

2.3 KHIEE-7 (FaR) BEXT TR OTU B2

A REAERR (Fas) 5, G #FEIOR A L
S0 R R AR R 0 = R R 2 R 1) 2
M 3 fim, NERPOTLIE T, SRR (o) b HE
J&  JEHEAEWOR S A0 ACE $F850RT Chaol 15

®3 RIEFR(EFR) N LERAENEE S EEEBHZ N

BT 2 FEXT IR 1 2 A B Shannon 8 5070
WEES ., BfFsr () A3 b 5 ACE 458
H .Chaol $84UA Shannon 8§ % ¥4 & K T 25 22X
MR DA VR PR | T3 G W R v 1 =F T FE R
ZHEVETE T %

Table 3 Effects of rotating cropping of garlic ( garlic sprouts) on diversity index of bacteria and fungi in soil

il HR
Ab P
ACE f8%k Chaol 38%k Shannon 5%k ACE $8%k Chaol T8%k Shannon F5 %%
CK-h 956.00a 956.00a 9.37a 209.00a 209.00a 6.47a
QS-h 724.16b 724.00b 8.82a 178.00b 178.00b 5.56b

CK-h.QS-h W3 1 1, AF/NG FRER R 22 57 8 3% (P<0.05) .
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Fig.1 Venn diagram of soil bacteria and fungi in taro continuous cropping treatment and garlic ( garlic sprouts) rotation treatment
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Fig.2 Community structure of soil bacteria at genus level in taro continuous cropping treatment and garlic ( garlic sprouts) rotation treatment
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Fig.3 Differences of fungi at genus level in soil under taro continuous cropping treatment and garlic ( garlic sprouts) rotation treatment
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