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Effects of Different Amendments for Anaerobic Soil Disinfestation on
Soil Properties and Microbial Community in Solar Greenhouse
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Abstract: Anaerobic soil disinfestation (ASD) as an alternative chemical fumigation of soil, has been gradual-
ly popularized in various places. However, effects of ASD is dependent on types of soil and amendments add-
ed. A field experiment was conducted to study the effects of ASD with different amendments on soil proper-
ties and microbial community, which would provide a scientific basis for environmentally friendly soil disin-
festation method in solar greenhouse. The results showed that (1) the treatments except for ammonium bi-
carbonate treatment (AB) significantly decreased soil EC in 0—20 cm soil layer, but only irrigation without
amendments (CK treatment) significantly increased soil EC, NO; —N in 20—40 cm soil layer. AB treat-
ment significantly increased NH; ™ —N in 0—20 cm soil layer and NO; ~ —N in 20— 40 cm soil layer. And the
addition of chicken manure (CM treatment) significantly increased the NH, ™ —N, pH, organic matter, total
nitrogen and available nutrients, and significantly decreased the accumulation of NO;  —N and EC in 0—20
cm soil layer. (2) CM treatment significantly decreased soil bacterial richness and evenness. However, the
relative abundance of plant growth-promoting bacteria (PGPR), Bacillus and Pseudomonas increased signifi-
cantly. For the fungal community, the diversity and abundance of fungi in different treatments were not sig-

nificantly different from those of before treating. However, the relative abundance of pathogen-Fusarium in
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AB, PS and CM treatment decreased significantly. The relative abundance of deneficial Aspergillus of CM

treatment significantly increased. (3) Considering soil physical, chemical and microbial properties, chicken

manure as an organic carbon source, had more positively effects of disinfestation, not only increased its

decomposition, but also easy to get. Meanwhile, the application of chicken manure would be helpful for im-

plementing double reduction of fertilizer and pesticides.

Keywords: solar greenhouse; anaerobic soil disinfestation; amendments; soil properties; microbial community
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1.1 RIE R

RIT 201747 H 18 HE 8 H 10 HEEHE R
X R A B it A 15 He b 381 SR S gk Ay, HHEk
R R E LR IR AL
N 26.96 g/kg, A TN 2.09 g/kg, AR
(NH, " —N) & &/ 22.8 mg/kg, if A (NO,  —
N) & 4 438 mg/kg, A W& 4 313.6 mg/kg,
HAH S E N 1091 mg/kg,pH Ry 7.60, i §F EC
H 972 pS/em. RIGTEE R 7 A, 1AL HUE S E
PR R ™, FEAMRE L R A EE
ZIRE .
1.2 IR

I3 4 AR (DX B (CKD S AT I B
7K s ()T FR E 8k (AB) , WS it 47 250 kg/ (667 m™) 5 (3)
B B (PS, B VG2 2 A W Re IR B - 2 A IR A
AIHRAD LB 120 ke/ (667 m®) 5 (DO XEFE(CM, 3K H
W IXAE 29 3558 ) B in ity 3 000 kg/ (667 m™) ; H
PR IR B Ry 2 b A P ST 38 L R 2SR N A R
2 b A P R it FH AT MUAE A0S 2 L 5 R R A A i
W 1, Kyt )it A+ 53 T 5 . 5 R E B 1 1
20 cm. ffiPRL S LS. I HE®S A /NX 15 em
+ B 4b % HOBO Data Loggers it B 10 51X, 45 [#
30 min ic g 1 K IR R E K 40 em 3R 1
2 R BN & oK i 225 7E M SR T I R
J o J 8 R L R R 25 A . AN TR A 3N X [
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BEALHES /N X TE AR 8.5 m” /N X [] FF 14 J1 9 4
REERR g L AL B A 3 K
R HHENNFLSE

A WL/ SR/ M/ WA/
okt (gekg) (gekg”) (mgekg ') (mgekg )
T R S e 0 177.00 0 0
AEEW 28.29 16.36 1.86 181
LS 226.50 27.17 3735.00 28486
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H1,EC R DDS—11A A H T A0 (/K R
1+ 5) ;s pH RBREE T E (KR 1 2.5) s H LR
SR FH T8 T2 B0 A 0 R I 7 5 4 R A L IR R0
S 8EFEIT 1 mol/ L @AM W B — Ui 3l 43 A0
NH, " —N f1 NO, ~ —N; B &R A 0.5 mol/L Bz &
BRSO B — FRBAPL L 8 — 20N O BETHIN A2 5 3K
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A9k 22,18,15,27.5 ho CM Ab B 7E — 5 2 58 7 i
T ORI I T SRR
2.1.2 FARA®s L3 pH.EC $9 % A kb3
0—20 cm +J2 pHGE 2) R RN EE CM 4L FE 1Y
8 pH 3 T H A AL BRI AL BEET (IT) 5, HiAl
b B 55 A FERT (IT) 38 pH JG 3 25 5, ELJti in % g
S8 (AB) AbH A - H8 pH i AR T H Al Ab B 5 20—
40 em 3 pH B CK AbFRAS 1T & 28 MR A1 HiA Ab
HpHKITHILER AR E, HHHEFRECE
WFEI,CK.PS.CM 4 # 0—20 cm + )2 EC B AbH
Hif 35 1 25 PR AR, AB Ab 3 45 4 BT JC 22 5, 20—40 cm

THEREKEHF &L EC T, Hdh CK 4b
Th 2 X SR E A KBRS FE R m T
EBAE K,

50
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25 1 1 1 1 1 J
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WA ERERN 015 em,
B1 RETERFHLEHETEEEDNSTL
R2 REITEXREARRMYLELE pH.EC

pH EC/(pS*em™)
b

0—20 cm 20—40 cm 0—20 cm 20—40 cm

AFFIT  7.6040.01bc  7.7840.02a 9724 65a 545432b
ARMPE CK 7.67£0.06b  7.454+0.14b T44495h 726+ 844
WEREH AB  7.5610.06c 7.70£0.03a  1140£170a  677+39ab
ABWPS  7.6940.06b  7.7440.03a  732£140b  631£20ab
WECM  8.1010.02a 7.8240.04a 703£37h 598+ 145ab
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A(NH, " —N+NO,” —NOFREE3DHEWE, 5 PS
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NH, " —N & 8 &8, NO, ~ — N 7% i W &
g CM Ab BEAR i 2 FAK . 76 2040 cm +J2.CM &b
FENH, " — N & & 78 3 1, CK, AB &b 2+ 3%
NO,” —N &K IT BEH M, PS.CM AL # NO,~ —N
SESITE2RARE,

HRE S AR R AL CM AR 3] 020 em + )2
T 5 i A A A B A A A A e
EES. A ASE R 020 em +JE CM AbHE 5
EHN,CKAB.PS ZbH i 2 EAIK, 2040 em H)2 %
Qb BEA AR AR B2 ) 25 RIS
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T < R 17 AR T/ 52 38 7% A (] 2 AR ) A B ) 24 57 3 (p<<0.05) .
B2 FSmMARYHAMNETEENR. 2RO

xR3 FMAEYRAAENLENHLT—NNO;, " —N.ANBHREIFSENZIT K7 . mg/kg
+ 2R E /em b 7 NH, " —N NO;~ —N PRI AL
Ab BRET IT 22.80+£12.69C 437.96 £7.84AB 313.57£5.60b 1091.00+8.89b
AT Pk CK 4,6541.03C 312.16+81.02AB 281.47436.26b 867.004103.43¢
0—20 iR A 5 AB 253.814+92.46B 453.134+126.54A 294.88426.14b 872.004+92.92¢
AR PS 4.1340.62C 290.46+51.87B 283.01+12.93b 820.00+52.05¢
X3 CM 684.494-109.88A 12.29+18.43C 389.84+32.76a 1422.00452.05a
AbBEFT 1T 3.69+0.33b 226.894+11.76b 73.76£3.15a 275.334+15.09a
AT R CK 3.33+0.18b 328.57+33.55a 80.5123.79a 289.78+76.98a
20—40 IR A % AB 4.3140.83b 315.22435.92a 71.45+26.25a 260.22+56.00a
KREGW PS 3.35+0.35b 289.25+35.22b 59.69+20.62a 236.33+74.18a
X% CM 24.92+8.50a 225.16+60.08b 112.17446.95a 290.00=+31.92a
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RFEH LA AR, Hip Shannon $8 £ e B335 A4E 9
TR 1) 2 BF T BREVE AR 0 BE B 1935 2 1% L observed _
species 78 BUZFE 5 h BRI B9 OTU %R Rk i &
FEE.PD 2ETREREMKITEWREKE IR
B, X BE AR HOBOR SRR S W A B ZREE R R
FEBR o AR AR 4 M8 KT A Ak B0 T LT R R Y
a— ZREPERELGGR OFTLLE X T A A %
UINAE 2 (CM) 4b B Shannon. Observed _species DA
Jo PD 85085 Ak BT 34 % . 355 A1 L O Ay Ak 3R] B
WS, A RREE A A 215 Bal R A
255+, Shannon 8 £ I 75 25 PR 480K 1 Ak 2+ 48 1R
7% Z VR B AL PR I B i e Horh CK AR 2
Z 1 observed_species & PD #8800 & 75 . CM 4k
PRES CK b 7+ 38 B 1Y 7 22 FE 1 10 38 R AIC, Ho A 4k
PHE] 22 A B3

2.2.2 R mEBEERAMTFEoN AL
A AN AL 3 T 365 A& Hoh A BEE (IT) £ 3%
H & 286 M@, CK 7 301 4@, AB % 269 &, PS
269 AN JE . CM % 277 A& AL PR R AR A 188
Ao 5 IT ML, AB.PS.CM &b 3 41 5 £ 4= ) J 7K

- A B AR L 0 DR S B K TR S I R AR T 240 T
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F4 TEFRMMLE T RAE AHEEN o — SHBIEY

(LG} Jb 3 Shannon observed_species PD
RHERT 1T 8.870.52A  1646=170A  90.76+8.40A
ABMPHE CK - 8.47£0.09A  1626437A 89.3640.79A
WE WA AR 7.80£0.02A  1437484A  79.75+£5.51A
AER PS 8.4140.05A  1525430A  84.96+3.12A
W2 M 6.16+1.00B 95441728 57.31£7.54B
Kb BT 1T 2.674+0.16b 153+£11ab  46.87+3.34ab
AEMPE CK - 3.9940.06a 166+18a 51.08+7.45a
HE BB AR 3.49£0.72ab  14948ab 43.1144.13ab
AR PS 3.4240.16ab  167%1la 50.20£4.51ab
w3 CM 3.4540.81ab 136410 41.24+2.83b

HE:FF AR KRS 7R R A WA 38 B 4178 « — 2R 8 5=
W 8.3 (p<<0.01) 5 R B AR ] /NG = £ 3 7R A W] 4k 3 [H] EL 1 o

— ZREEAR RO e 3 (p<<0.05)
X DR A M KT A BRI S 2 26 B AR X A B
10 B34 o AT 40 7 (3R 5) . IT HL s R i
eI & J& (Sphingomonas, 4.31%) , WAL F @ H
Chryseolinea (3.02%) , He Ay T A ZF M FT H /8 (Ba-
cillus +2.38%)  Gaiella (1.22%) . AT H J@ (Ly-
sobacter ,1.14 %)% . CK AbH F L 3#E N Chryseo-
Linea (T.74Y0) WA 35 J& o 5 g 30 1 ) (4.5100)
HpFE R FMTHEE (4,052, FF 5 HH 8
(Truepera,2.24 %) . Steroidobacter (1.13%) %, AB
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AhEE R {38 R Chryseolinea (7.56 %) , WAL 3R
N ZF AT R (6.4120) oAy T BN HE B B T JE 40 R
(4.73%0) 45 15 20 BRT J (3.19 %0) | I K 2 400 #F 1 I
(Tumebacillus ,2.71%) %, PS 4 # o, L 78 K
Chryseolinea (6.89%) , Wi )& A I8 Al B R
(5.9906) ooy E 2 0 2F AT s (3.660) V45 5 1
W (2,16 Y0) 5%, CM b3 rp, (44 @ o 2 AT 16 R
(23.42%) , AR J& hy B 20 B 11 J& ( Pseudomonas
19.92%) , KA EE N Hydrogenispora (6.23%) .28
ZEHUAT B B (Paenibacillus »4.47%) | Imperialibact-
er (3.2100) % . #¢ IT A EL, CM 4b B 4 3 v AH 9 £
R (PGPR) — 25 i FF B B {5 0 1 J8 =0 1t A X
FHEEATBINT 9.84,23.71 £, H.22 Rk B
K- (p<<0.01) 37 AB.PS A Hd  ZEMAFH B4 1T
SN T 2,69, 154 5 . fs A T 50 Ak B A L
HRRAR  H 22 5 2R 1 25
RS ARFMHLEPFETEARBEEANFENTH
WAz %
ReBE O OREMO R OKESR g%

Aila % IT Pk CK 2% AB PS CM
Chryseolinea 3.02b 7.74a 7.56a 6.89a 0.54b
Bacillus 2.38b 4,05b 6.41b 3.66b  23.42a
Truepera 0.55b 2.24b 4.73a 2.16b 0.42b
Sphingomonas 4.31a 4.51a 3.19ab  5.99a 0.60b
Tumebacillus 1.13ab  0.95ab  2.71a 0.85b 0.12b
Steroidobacter 0.72b 1.13a 1.10a L.1la 0.14c
Gaiella 1.22a 0.69abc  0.53bc  0.81ab  0.19¢
Streptomyces 0.83a 0.70a 0.60a 0.86a 0.66a
Lysobacter 1.14a 0.75a 1.03a 0.95a 0.12a
Pseudomonas 0.84b 0.38b 0.28b 0.37b  19.92a
Aciditerrimonas 0.86a 0.31b 0.29b 0.36b 0.04b
Methylohalomonas 0.98a 0.62ab  0.80a 0.68ab  0.03b
Paenibacillus 0.07b 0.11b 0.19b 0.10b 4.47a

Imperialibacter 0.01b 0.01b 0.02b 0.01h 3.21a
Hydrogenispora 0.01b 0.01b 0.01b 0.02h 6.23a

VE 13 R [N R 3R 4 A B 22 5 3 (p=<0.05) . IRl
2.2.3 IREAEBBEARAMFESH AL
PR MR ALAT 152 M@ P IT & 78 1M R
CK %% 55 1@ . AB &% 85 & . PS & 73 4~ J& . CM 7 76
AE AT IA TR A 37 AN E. 5 1T k. CKLAB.
PS.CM FLIE A Y B KE R IS B AR .

Xof DR AR 4 8 K TR Ak BT S 2 43 2 B AR 6 S BE T
10 B34 EC R @ AT 0BT (3% 6) . 1T Wit JgE b
% )@ (Humicola ,43.34 %) , WAL 3 @ o ¥ 42 5% @
(Corynascus s 32.54%) s H: IR i Remersonia (3.26%) .
T & (Acremonium , 1.14%) 5 & (Mor-
tierella ,0.94%) . £ CK,AB.PS.CM Ab # 1, fJ #4
VAR 4 R M B 52 J L A T S B 43 1y 36.13%0,44.47 %,
43.65%0,47.76 0 s WAL T 8 Y A i T e , AR X = 2 4
W 15.33%6,11.58%,18.00%,9.21 % s HiAx B HH &

FEALHE Remersonia 4% 1055 J& B WU 55 ) | it 25 )&
(Aspergillus) A & & (Ol pidium) 3056 /0 &A%
TE 1T EEE D G R KW EREE . L ES5HR
FUIHE ST RS ot 25 s 70 DR A K B A BT I 1Y LT
ek At G £ 7, JOF B 5 AL BRFTAR L, IR 480K
TR 25 A0 B 8 o S A B AR

*6 ARFMPLEFTIZEEHREANEENTL

Wz

R OREHE %

JUE: LTS |

HER% IT Pkl CK A% AB PS CM
Corynascus 32.54a  36.13a  44.47a  43.65a  47.76a
Humicola 43.34a  15.33b  11.58b  18.00ab  9.21b
Chrysosporium 0.09a 0.25a 0.11a 0.44a 1.12a
Remersonia 3.26a 7.44a 6.84a 7.84a 8.33a
Acremonium 1.14a 2.97a 1.64a 1.77a 1.82a
Fusarium 0.58a 0.27ab  0.15h 0.200 0.106
Microascus 0.09h 0.076 0.16H 0.05b 1.68a
Chaetomium 0.12a 0.41a 0.31a 0.35a 0.47a
Aspergillus 0.650 1.280 1.450 1.356 3.75a
Emericella 0.27a 1.11a 0.79 0.68a 0.48a
Madurella 0.57a 0.24a 0.26a 0.26a 0.17a
Myriococcum 0.81a 0.03a 0.27a 0.03a 0.38a
Guehomyces 0.160 0.60a 0.35ab  0.250 0.67a
Olpidium 0.73a 0.97a 1.184 0.44a 0.67a
Mortierella 0.94b 4.57ab 8.35a 5.16ab 3.12ab

3 M DR AR TR IS AT 4 L TR Jm K it L T A
YRS, B3 AT B TT A LG, Bk iy
AB.PS, CM kb B v 55 It i — 8k J1 18 & (Fusari-
wm )P R S B G R BRI A IR T 74,14 %,
65.52%6,82.76 % s PS.CM Ab #1 b 5 J51 B i — Iih A 1 )
(Olpidium)"* [ A X £ AL TT BEAR, (A C 3 25 5.
PRAACK AL PG A 258 M 2 8 (Aspergillus))™ ) R B5¢
T & (Chaetomium) ™ (A X B 38 i, Horp CML 403
bt B JE AR R IT BT T 7577 75 oAy
b 2 MARZERIT TR EZSR., RPRE
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