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Table 1 Effects of silicon fertilizer treatments on

the plant indicators of Lanzhou Lily

SREEME bR ZRM/kRm AHUER(BEE) BT H)
2019 CK  0.23%0.01° 1.40+0.02° 1.14£0.01°
SF 0.27+0.01° 1.420.02° 1.21£0.00°
2020 CK  0.33+0.00 2.25+0.01° 3.50+0.05°
SF 0.34+0.00° 2.35+0.01° 3.51+0.06"
2021 CK  0.34+0.01° 1.24+0.05° 1.34+0.10°
SF 0.37+0.01° 1.48+0.15° 1.39+£0.07*

H: CKOA ANl REAC AL B, SF Ay il el A Ak 41 5 ] —4F 0y AN [R) /NG
FAREAR SR AL 3R] 22 5 1835 (P<0.05) .

MR L (15 ) R B T A A A A K it R ol e A
R 1% o 1350 7 T O R 1 IS R £
EARRIRR A FL R Z R R K E M, 7EELE3
AT 1) A A Ak 3 e R A R RO CRO AT I 25 42
Fho TEE AR A 345(2021 4F ), SF AN HAYZE KL/
PR AR b () AR 5 e () 4399148 CK i
FHEAIN 8.82%,19.35% H13.73%., Kt SF &b FH 545
TN E A R A5 M 4 2 ) A A W iy
B, AT AR b R A R AR

22 BEEMBAREKTEMREELEERLERE
A

4 Foft A (] e HAE MR 22 5 2, RS X £
SRR A — RE BYBCEROR (6 2) o XHARPR 4%
T AR LU, A R0 35 1 M 5 R o 5 0
T, pH 25 B AR s X AR DX T &, i AREAE L
HL R S N X AR PR S AR X ST, AR AR A
AbPRZEAETR MR B M (0 R A R R R
R IX - 4 A, pH AR X R 3R S R AR
TEBA TEASMIRHE I A5 PF T AR PR 1 A el e 5L
AR DX - R, pHUBOAR X 4 S
. 2 BRTd, R AL 5 75, AR PR R 37 53
KPR TR X 4

2.3 HEEAEMNEESREX T EMRER T EEEE
& R

TIEME « SHEERL SN
XF AT 16STRNA V3-V4 B 48 X A7l e, 3k
13777 927 i i ik B R EC (B D) o TE
NSB.SB .NSR il SR 34 i 43 45 5 T 202 954,

2.3.1
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Table 2 Effect of silicon fertilizer treatments on soil physical and chemical properties of continuous cropping Lanzhou Lily

+ NSB SB NSR SR
F3E(mg kg ™) 154.0242.71¢ 158.69+0.43 157.69+0.56™ 162.31+0.51°
g-kg
R /(mg-kg™) 55.20+3.31° 54.32+2.44° 53.49+2.58" 52.4042.52°
B 5%/ (mS cm™) 1.86+13.77° 1.92+35.99 2.16+36.74"™ 2.44+32.76"
il f &/ (mg kg ™) 33.60+1.48° 32.84+1.04° 38.70+1.25° 39.93+0.99°
g-kg
HRA (mg-kg™) 186.19+9.74¢ 217.50+15.84" 232.67+10.20% 257.11+£6.00*
HHLF (g k™) 48.19+0.66™ 46.47+1.07° 50.46+0.26" 46.64+1.30°
g-kg
pH 8.64+0.02° 8.61%0.02° 8.38+0.03" 8.17+0.04°

TE :NSB AR DX X B 42398, SB it Ak JIE A AR X F 398, NSR AR Btk B -39 , SR Ay it ek AT AR Bk 4338 5 o] — 4R AN R) /N SRR3R b 2R I)

5 W% (P<0.05),
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s H R 20 RTRE % SR A — 28, T SB AL AT NSB 119 -
SR vl 0% A TR VR SR — 2 (B12) o UL TERA
TCE it A M8 -5 A5 R DX - S 20 B R EL A AR AU
R B - 578 4 4 D R 0 EL AT AR A

- HERE AR e S5 AN AT L AT CF
Y] RA>5% ) 43,1 Proteobacteria (25 J i ] ) . Acido-
bacteriota(FRFF 4 []) . Actinobacteriota (FLZL B []) |
Gemmatimonadota ( 2§ H. Jfi 54 [] ) | Planctomycetota
(7#% W) .Bacteroidota ({1 #T 1 '] ) A1 Chloroflexi
(SRASTETT) 400 o 20 T S 500 28.41% . 15.97% .
11.67%.7.68%.5.86% H15.79%. 75 &l 11 NSR
FSR AR X 2 8 L 430 31.40% F130.88%, 1E
NSB F1 SB H1 43 51| i 24.70% F127.75%, #R X +- 13
PR T TR 1AE O o B 2 T AR PR R g AR PR 1
HROBCER TR 1] 2F BRI 1 RTADURT B 1A X R
fm THRX . 7EEKF F%E R 949 4 g, Hir
PeJEm (I RA>1%) 34 164~ P RA>1% H g
B 5325 (1) J& 44 5 MND1 ,RB41  Sphingomonas . Var-
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IRATF R ), HF YR X = B 43500 R 3.31%.2.55%
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gomonas TE SR LA HAH XT3 B i 51 , MIND1 Fll RB41
FEMR X 4= 58 (NSB A1 SB) H () AH X =F B 1 i T AR B
T 58 (NSR ISR ) , FLAYZH T AR AR PR 38 v (9 A % 5=
JE R FARIX A3,

RDA 57 1 7, - BRI 5 1) 7 A4 6 A 6 1k

A= WAV O AT B 52 e 2, o RDAL FIIRDA2 43
MR T AR 79.29% F15.89%, Bit ik R ik
85.12%. FEIXELHEAR T, A ML A7 RCHE AT pH 5 4
PR RDA AH G B2 0 H A A58 DX 7 o vy, e A pL R
AT Sk I L B, BT At A PR R - 3 ] 5%
& AN TR BV A A R R A A . B AT At Y
PRBE PR 7 3 [R] 52 ) 5 A B 20 R RV 0 AR RN b 4y
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KR FR 3 13 pH 5 Pirellula £7 76 8 5 19 1F AH ¢ %
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XFFARIX 43 76 NSB Fl SB Z [8] 45 12 4~ [A] A 40
W .
234 TIEMEINEERITUN

T STAMP 8 A% 43 ) Fh Dy fig 22 5, I e 4
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Fig.2 Overall bacterial community structures after silicon fertilizer treatments of Lanzhou Lily
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Fig.3 The LDA obtained from the LEfSe analysis shows the relative abundance of dominant bacterial

communities in the soil of silicon fertilizer treatments in [llumina Miseq Lanzhou lily
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Fig.4 Bacterial functions prediction under different treatments
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Research on the Soil Biological Mechanism of Silicon Fertilizer
Treatment in Alleviating Crops Consecutive
Problems in Lanzhou Lily

Du Wenke', Hou Lei'?, Li Hui', Han Jia', Guan Fengfeng', Yang Bo', Yang Hongyu', Shi Guiying'
(1.College of Horticulture, Gansu Agricultural University, Lanzhou, Gansu, 730070; 2. Water Resources Science Popu-

larization and Promotion Center, Wuwei Municipal, Wuwei, Gansu, 733000)

Abstract: Lanzhou Lily (Lilium davidii var. unicolor) is the only sweet lily in China that can be consumed as a
vegetable. The phenomenon of consecutive cropping is common in this crop, and there are serious problems to
consecutive cropping. To alleviate its crops consecutive problems, this study selected a continuous cropping plot
of Lanzhou lilies for 9 years and designed two treatments: silicon fertilizer (SF) and no silicon fertilizer (CK).
After 3 consecutive years of silicon fertilizer treatment, four soil samples NSB (CK treated root zone soil), SB
(SF treated root zone soil) , NSR (CK treated rhizosphere soil), and SR (SF treated rhizosphere soil) were col-
lected. The soil physical and chemical properties were determined, and the bacterial community structure was de-
termined using second-generation sequencing technology. The results are as follows: (1) Silicon fertilizer treat-
ment significantly changed the physical and chemical properties of the soil, and the increase in EC value in rhizo-
sphere soil was significantly greater than that in root-zone soil (the increase values were 11.09% and 2.85%, re-
spectively) , promoting plant growth; (2) Silicon fertilizer treatment significantly changed the structure of soil
bacterial communities, with similarities in bacterial communities between SB and NSB soil samples, and similar-
ities between SR and NSR. Silicon fertilizer treatment significantly increased the relative abundance of beneficial
bacteria Sphingomonas sp. in rhizosphere soil. Based on the above analysis, the application of silicon fertilizer
can significantly improve the mineral nutrient level of soil, promote the growth of lily plants, and alleviate crops
consecutive problems; Silicon fertilizer significantly changes the structure of soil bacterial communities, and the
accumulation of specific probiotic bacteria in rhizosphere soil after the application of silicon fertilizer is an impor-
tant biological mechanism for improving soil health and alleviating crops consecutive problems.

Key words: Edible lily; crops consecutive problems; silicon fertilizer; bacterial community



