541 5 1) FEREMBEXRLHFR Vol.41 No.1
2023 401 H Agricultural Research in the Arid Areas Jan. 2023

X EHS :1000-7601(2023)01-0150-10 doi: 10.7606/].issn.1000-7601.2023.01.18
AEHEFRITEHRGHM LIEAF
' BT 01 2 490 28 A 1 B 2 IR

+ +-1,2.3 1,2,3 82 > 1,23 1,2,3
(LHA AL TREERBIFEBE, H UL 733006 ;2. H & Rl 24 U Bl B B0H 5 22 2 F S g0 2, HOl #Usk 733006
3. BB T AR L X T8 3 24 A 2SR B BOR BB oG HR 3R 733006)

o OE. DU A IR R M AR B 238 AL, R A TlluminaNovaSeq & 38 & M 3 0% #0447 77 3%, 0 A7
THHEER(O0a,1a,4a,24 ) WRFLIBEUFHER R BAEDFHEL LN YW, EREV . EEMHM 24 a5, 138
HEE HARAGERER THAMEER, BAOMEFES L EAW - S HEREA TR ESH , ELEHH
BEMESBUR D EEME 24 a B a- S B MR T ACE 4 Chaol R EEZF THH 10, EHEEEM S
FEMERE o 40 T B 7% Proteobacteria (% % H 17) . Acidobacteria ( B AT B |7) . Actinobacteria( A & ® 11) A% #17,
Sphingomonas( $ 2. B ¥ 8 ¥ J& ) . Xanthomonadaceae( ¥ 2 W H A ) At = EH A AEFRYGE W EAE EAZE, k4
W B RB41 Lysobacter( Vi i W B ) AT £ )& E T B &% 13 HH 2 % Mortierellomycota ( # 7 % 1) . Ascomycota( T
EH1T) Basidiomycota(-FH 1) H % & |7, Mortierella (W A HEB) Mt F EHFAMERE M E R E KBS,
Fusarium (4% 71 W &) . Cladosporium ( # #.)8 ) Aspergillus( 81 B B) At EEH M MERY W E LB E ALY &4
FHE 24 a £33 Fusarium ¥ EE T TMHAE 1 ad a, Fusarium FAXT EER 2 SRR EHEEEENEEZERH,
Basidiomycota( 32 F # |1) . Ascomycota( ¥ F & 1) .Chytridiomycota( & 1 |7) .Mucoromycota( & & | 1) # 5t & 5§ £ 3
BERE MAREEMX pH #AA R EE M MRK T RD ML EMENBELATMNEERE,

KREBIR AR R AR R E N T B E AR

RE S ES:S567;5154.36 XERERERG:A

Effects of different cropping years on soil chemical
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Abstract ; [llumina high throughput sequencing technology and conventional analysis method was employed to in-
vestigate soil bacterial and fungal communities, soil chemical properties in special medicine source plant with differ-
ent cropping histories of 0, 1, 4, and 24 years. The results indicated that the electrical conductivity and nitrate ni-
trogen in the 24 years were significantly higher than those in other years. Soil fungi diversity analysis showed that
the index of ACE and Chaol in the 24 years soils were higher than those in 1 year and the richness and diversity of
soil fungi increased. But it had no significant effects on soil bacterial a—diversity index, the richness and diversity
of soil bacteria decreased. The predominant phyla of soil bacterial were Proteobacteria, Acidobacteria and Acti-
nobacteria in all soil samples. Sphingomonas and Xanthomonaceae showed an obvious upward trend with the in-

crease of planting years, while RB41 and Lysobacter showed a downward trend. The predominant phyla in soil fungal

%5 B #9:2022-03-23 &[5 A #1:2022-09-15

E&WE B Al AR F B R P 255 > LB ARME R (CARS-21) 5 Hlr 8 F AFRHE 4 1R H (20JR10RA483) 5 H 4 5 AFBHE
R4 1R H (20JRSRA068 )

PEB BT IS5 (1991-) , %, HR s 1, BRI ST 51, 2N F IR R S 25 758 . E-mail :495285884@ qq.com

BEEE BRER(1967-) 5, HabmE A Wt OF0 0, FENF P2 RS S m e T . E-mail : gswwwyj67@ 163.com



51 FRIETEA AN [RI R AT B R IR 254 13 Ab e BRI A ) 22 R B R 151

were Mortierellomycota, Ascomycota and Basidiomycota in all soil samples. The relative abundance of Mortierella
increased first and then decreased. Fusarium ,Cladosporium and Aspergillus decreased first and then increased with
the planting years. The relative abundance of Fusarium for 24 years was higher than that for 1 and 4 years. The in-
crease of Fusarium relative abundance was an important reason for the obstacle of continuous cropping. Redundancy
analysis suggested that fungal Basidiomycota, Ascomycota, Chytridiomycota and Mucoromycota were evidently in-
terrelated to electrical conductivity and soil nitrate nitrogen in the soils respectively. The changes of soil pH, nitrate
nitrogen and electrical conductivity were important factors affecting the changes of soil microbial community under
continuous cropping of special medicines source plant.

Keywords : rhizosphere microorganism ;continuous cropping; [llumina sequencing ;soil microbial community
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Table 1  Effects of different cropping years on soil chemical properties and trace elements of special medicinal rhizosphere soil
hb ¥ 0 Electrical Organic Total Alkaline Ammonium Nitrate
Treatment P conductivity matter nitrogen nitrogen nitrogen nitrogen
/(us + em™) /(g kg™h) /(g kg™) /(mg + kg™") /(mg + kg™") /(mg -+ kg™")
CK 9.14+0.06a 84.63+6.43b 11.00+0.38be 0.40+0.16b 61.67+4.06b 0.45+0.10b 5.15+0.57b
Y1 8.81+0.24a 142.90+38.06b 12.37+0.43a 1.04+£0.09a 109.33+7.22a 1.68+0.38a 13.48+2.52b
Y2 8.86+0.08a 304.83+103.94h 11.93+0.09ab 0.68+0.01b 72.33+1.33b 1.04+0.38ab 30.36+4.59h
Y3 8.86+0.18a 608.97+93.93a 10.04+0.25¢ 0.65+0.03b 60.67+3.18b 0.72+0.10b 109.63+15.29a
Lo it H A A B sk
Pt Total Available Available Available Available Available Available
Treatment phosph()rus ph()SphomS p()taSSium copper zinc iron manganese
/(g-kg™") /(mg-kg')  /(mg-kg!)  /(mg-kg)  /(mg-kg')  /(mg-kg')  /(mg-kg)
CK 0.51+0.01b 12.10+1.76b 67.00+3.06¢ 1.33+£0.03a 0.57+0.05¢ 8.70+0.84b 5.23+0.23b
Y1 0.63+0.02a 58.63+10.30a 429.00+£73.51a 1.44+0.10a 2.83+0.19a 12.30+0.85a 12.10+0.55a
Y2 0.53+0.01b 42.17+9.96a 98.67+21.62hc 1.25+£0.03a 1.27+0.06b 8.17+0.73b 6.40+1.07b
Y3 0.50+0.04b 40.53+5.52a 226.00+46.80b 0.98+0.03b 2.70+£0.22a 4.50+0.32¢ 4.33+0.45b

T RIS RNG PR IR AE P<0.05 K L2257 B

Note: Different lowercase letters in the same column indicate significant difference at P<0.05 level.
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Table 2  Effects of different cropping years on microbial a—diversity index in rhizosphere soil of special medicinal materials

25 a—Z TR L AL Treatment
Classification a—Diversity index CK Y1 Y2 Y3

ACE 676.99+12.46a 665.58+14.47a 678.19+23.47a 649.44+39.41a
i Chaol 673.85+£12.77a 655.02+£29.22a 632.00+27.02a 640.16+£37.01a
B;cten'a Simpson 0.9900+0.0011a 0.9805+0.0082a 0.9866+0.0016a 0.9796+0.0023a
Shannon 7.5826+0.0150a 7.0342+0.4568a 7.4334+0.0438a 7.0901+0.0381a
Coverage 0.9970+0.0002a 0.9967+0.0003a 0.9973+0.0003a 0.9969+0.0002a
ACE 261.34+12.46ab 216.93+24.36b 223.84+25.30b 325.70+18.75a
U Chaol 225.77+8.16ab 206.61x13.77b 222.10+24.50ab 269.93+15.48a
F;J\ngus Simpson 0.8896+0.006a 0.7547+0.050a 0.7385+0.191a 0.8894+0.027a
Shannon 4.6738+0.1472a 3.3209+0.3636a 3.7624+1.1022a 5.0230+0.4458a
Coverage 0.9997+0.0000a 0.9994+0.0001a 0.9997+0.0000a 0.9994+0.0001a

TR NG FRERORTE P<0.05 K P 2R 8E .,

Note; Different lowercase letters in the same line indicate significant difference at P<0.05 level.
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