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and then gradually changed to be a steady state. In the process,the pH values were enhanced significantly in spite of
small fluctuations,and ultimately they were increased to the range of 7. 5—9. 0, In the process,the C/N ratios had a
decreased trend with the composting;2) from the point of physical characteristics,when the mushroom substrates of
Pleurotus ostreatus , Auricularia auricula-judae and chicken manure being blended according to the proportion of 2 :

4% 4 (I-2,11-2),their color,odor,colony growth and water content would have a better compost maturity;3) the
composting composed of mushroom substrates of Pleurotus ostreatus, Auricularia auricula - judae and chicken
manure,whose total P and total K contents were enhanced first and then reduced in the period of composting.

However,the Lentinula edodes , Auricularia awricula-judae mushroom substrates were mixed by chicken manure
according to the ratios of 3:4:3,2:4:4and1:4:5 (I-1,]1-2,1-3),their total P and total K contents would be
enhanced at the end of composing;4) When the ratio of Pleurotus ostreatus , Auricularia auricula-judae and chicken
manure was 3 ¢ 4 ¢ 3 ([[-1),the 90 days” composting was still unable to ensure the maturity from the perspective of
biology,on the contrary,the other two treatments ([[-2, [[-3) could effectively promote the maturity of compost.

Keywords ; spent mushroom substrates; chicken manure; composing ; characteristics
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K,00.22 g « kg™' ;438 HS, B EMELN 1. 6.P.O,
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Table 1 Soil physical and chemical properties
o A TR TR RE .
ijﬁﬁg AR R %ﬁt R S . = . Soil alkali-hydrolyzed — Soil available Soil available Soil bullk CA
Soil depth SOM Soil nitrogen Soil phosphorus Soil potassium i K . pH EC
nitrogen phosphorus potassium density
Jem  /(gekgD /(gekgTl) /(gekgh)  /(gekgTD /(pS e em™b)

/(mg = kg™1)

/(mgekg™1) /(mgekg 1) /(geem™?)

0~20 419 0. 96 132 22.0

224

520 448 1.34 6.7 550

FAEWCIR I ] 2015 4E 3 H 28 H&E 8 A 5
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A5 DNA BB 3R 48 1R R e 38 2 D ) SR A 48
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PR+ Rk My B N4 DNA, B4R BR300
DNA ¥ B 01 46 5 F #% B8 2 & 1 (Nano Drop ND-
10000, B 4i{L)5 DNA 2% 2L R IEAEIR
220 A Mumina & 9 HiSeq #470)F . PCR ¥~
DI FE AL 41 DNA B4R , AR 38 il 5 X 48}
FI R #E, i i1 Barcode 455 9 47, New England
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Wire. BB EGEEEHEST R B, M Flash
RS REER T, & F LR EEZRNTI.
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DAL, 150 50 bp M 0L AR E O WK PR RE
T 20 bp, W& D JF A 8% 25 5 sl 5, i3 I8 5 5
50 bp LAF ) read; #2348 PE reads Z[8)#Y overlap 3%
2 N4 AT reads Bf 3 (merge) B— & JF 5, /b
overlap 1B 5 10 bp; BHEEEP Y overlap X A5
BB RES L LR Ry 0. 2, A FF-6 8 41 ke Il )y
HIR ¥ box JF 5, e /NEBCECH 0, K & o7 m &
box WP #E4T )2 [ T AR, 3 Bk box; R il J7 51 |
ft) barcode 3 IX 43+ i , barcode $5 B ECH 0, & K F|
WS B 2, RSB A H Tt F s . A
TruSeq® DNA PCR-Free Sample Preparation Kit #
PR & $EAT SO 8, M B 4T 19 SCE 29 Qubit
1 QPCR B &, L EE)E 8 ] Hiseq2500 PE250
AT EHLE .
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Table 2 High throughput sequence number and taxonomic classification of endophytic microbes

e BEEFIHE % T DR 4 FKE I E 4 b Percentage of the sequence identified at different taxonomic levels/ %
High quality 1 X Ef 1 &
Treatment
reads number Phylum Phylum Order Order Genus
CK 56 744.0+5 973. 0a 99. 2540. 02a 98. 6540. 02a 88.56=40.0la 75. 68=40. 30a 38.56=40. 46a
FP 52 452.5+6 298. 5a 99. 7840. 04a 98.2140.01a 88.2140. 44a 74. 65+ 1. 80a 39.574+1.98a
HS 35 874.0+3 034.5b 98. 25+0. 06a 97. 2540. 08a 83.26+1.15a 72.80+1. 27a 35. 68+0. 03b

AR RN F R R R AR 2 7 BE (P<0.05), TR,

Note; Different lowercase letters indicate significant differences among treatments(P<C0. 05), The same below.

FP HS

1 AELELEABHAEERE
Fig.1 Venn diagram of dominant genera in

different treatment soils
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XTEFENE A RGN, QA A s TRk
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BEHRFRSRNREI L, L R IHALRHE A LR
B i B AR SME L BBk R B R
FETLA A, AR 3 WTRIE I 7E 0~20 em
TEHERFIEREZ BERNASES LB T
135.00,315. 00 kg « hm™?, &b 7 Ja 3k 51 22 5 8 3 K
B ARAR G CK Y 3 45 L b, Bi B i 2 e AR 2
SR ERA BN FEER B HE AN, S
TIEHE S BAE 150~250 mg « kg HEER, KT
350 mg « kg it &, EC H 4K 8] T 89. 67,
273.33,960. 00 pS » em™", Ab B ] 35 B 22 1 1B & K
s B AR T CK AY 3 5L b, 5 H AR
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B HNIE R Comamonadaceae
B A= 2135} Hyphomicrobiaceae

B i Fl Halomonadaceae

O 18 A HE T Bradyrhizobiaceae
DAL F} Clostridiaceae

O #8257 BF} Rhizobiaceae

WA NI AL Sphingomonadaceae
B 74T} Enterobacteriaceae

], O 35 Ui #} Xanthomonadaceae

40
30
20
10
0 .
CK1 CK2 FPl FP2 HSI
ALY Treatment

HS2

3 FEAAETEABEERKERBFLE

Fig. 3 Comparison of bacteria groups at order level in different treatment soils

151



- RS -

F B L 2017009):148~153

=3 AR L EF S
Table 3 Soil nutrients and salinity in different treatment soils
A AR AR B3R AHLR
b . . . ) ) WAL
Alkali-hydrolyzed nitrogen Available phosphorus Available potassium EC pH SOM
Treatment C/N ratio
/(gekg™D) /(gekg™D) /(gekg™D) /(uSe em™1) /(g kg™
CK 90. 30+ 186, 74c 75. 9319, 87b 95.00+11. 53¢ 89. 67+15. 50c 6.53+0. 23a 1. 22740, 12a 7.507£0.43a
FP 135. 00+ 18. 68b 81. 60+13. 86b 362. 00+26. 87b 273.33+165.40b 6. 2040. 20a 1. 203+0. 0da 5.8610. 22b
HS 315. 00+ 2. 83a 102. 58+7. 00a 1 173. 00+162. 60a 960.00+127.30a 6. 30+0.10a 1. 250+0. 08a 4. 8440, 94b

R LR MR, BRA L ] Kk 8 7. 50.5. 86.4. 84, &b
B A IA B 22 55 B KT, R R AL AT R AL
FRoy AR BT B A0 A B, 4 o it L R 3 o 22
T RS,
2.3 HEMREFMR BT
IR NS B S AR BB R TF
BT NOy (Ca™" K" 4R R, HXMEY A K mh
F B HLEL AR BE AT REAS [, UFE 5 33X 77 T A BT
FEAAXT BT A IR AU A X 3 A AR K R
(R D UL, 3 BT AT RIS AL o 2 AR 7R it ik
75 ZEALL (R AR R SPAD AR & B A 2 B i

A, R R A B A 20 A b A, A K
7Y A2 11 065 B 4% L 4 M ] it — AL AL Bk B (CD)
SFRARR I N B AR Z 2, <AL
FEERHE CO, WeE BEFK. X—E4RTTREHR
FERSIE T A= 7 5K B v 38 21 (19 S B R B R 3 Sk
HRSHERF RMRENEN.EHHRXNERSE
18 L 1R L1t AT B2 A9 7K AR R o 2 TS W e AT
SRWERHE . N BEENER, S B~
BHLE TR, BB AR T8 AU AL A0 A pE AL AL 2, kb 2
15 222 5 2 K, LR B AL = B R A 2
BRSO & TR EEEN,

x4 AELBEEHEREERMASHER=E
Table 4 Plant physiological traits, photosynthetic characteristics and yield in different treatment soils
e . 73 Ey il blrpr it SA5E Hufal COp WeBE B ER TR
Plant height  Stem diameter =~ Photosynthetic rate Stomatal conductance Ci Transpiration rate Yield

Treatment SPAD

/(pmol « m™2 « s71)/(HzO mol e m™2 ¢ s71)  /(uL+L71)

J/(mmol s m™2% ¢« s71) /(tehm2)

/em /cm
CK 42.271+1.83b  38.40%2.07a 7.92+0.94a 22.13+1. 44a
FpP 44.5343.20b 39.40+3.44a 7.6470. 85a 22.24+2.70a
HS 49.58+3.96a 29.40+3.21b  5.3140.43b 21.92+0. 86a

0.636£0. 14b 299. 32£15.70b 10. 87810. 69a 107.1940.57b
0. 81940. 22a 309.70+38. 21a 10. 086+ 2. 43a 123. 66+0. 36a
0. 596+0. 27b 295.00+18. 11b 10. 441+£1. 26a 41, 9440. 34c

3 #Hit5itit

ZHF R A A Mumina 7 & Hiseq 5 il &7 42
ARXF BB 16S rDNA V3~V4 KHATY 8T,
BHAMNE TR BB R EMBUE R 0. 97 &4
F,OTUs #¥i5s T 138 999 L i 4158 ; [R) A3
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FEARAR B + 332 7 1% 4T B B} (Enterobacteriaceae) 40 &
BT = {H 85 A5 54 3 1] B} (Sphingomonadaceae)
F1 3% B B A+ (Xanthomonadaceae) A X 32 B g A 1
I 4EF G TRk, SEEAASLSI
Ry B AT I E LAY SRS L
MESHZAHER, AN EERN 21
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¥ EC.C/N, i AL 20 i) 1 3% EC 424k, B & M T
BN 158 BEC #in.C/N F R AT 2 £ IER
PRADERF AR . BT S0 Ad ) 8 AR 1 A T
RANEFEE B 820 R I, 3 & it F 2 AT A
RO 8 2 R Ak = 2RO, (B i SR R AR
BAE I IES 0 ROEE eI Z 2] M,
BHE TR BTSRRI T LA R i K
Ak, X THERR D RB S A Chn 8 U R AL 4 7 55
HELERESRETHIEEEA CHMEY R
AN HE EESBAEHRITIR T HEES RS
FRA R Y RGO R IR AT R M E B
5T, FEI ARG PR A B i ] R s R ol S IR
S 30K
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Nitrogen and Potassium on Soil Microbial Communities of
Tomato and Soil Nutrient and Salinity

HE Zhigang,1.OU Chunrong, WANG Xiujuan, DONG Huan, HAN Yingzuo
(Plant Nutrition and Environmental Resources Research Institute, Liaoning Academy of Agricutural Sciences, Shenyang, Liaoning
100161)

Abstract:In order to investigate the influence of different nitrogenous and potassium fertilizers on soil bacterial
community and soil nutrient and salt changes in tomato rhizosphere soil. Tomato was used as test object, different
dosage of nitrogenous and potassium were set, with indoor pot simulation tests using high-throughput sequencing
methods, the change of the soil bacterial community and soil nutrient and salt were studied. The results showed
that, 1) Fertilization significantly changed the dominant microorganisms,high fertilization significantly reduced the
number and species of bacteria in the soil. In the dominant microorganisms Enterobacteriaceae relative abundance
significantly reduced, Sphingomonadaceae and Xanthomonadaceae relative abundance slightly increased. The
dominant microorganisms tended to be single. 2) High fertilization significantly increased the soil conductivity
(EC) and decreased the soil C/N,was the main reason for the change of the soil the dominant microorganisms. 3)
High fertilization significantly decreased the plant height and diameter but significantly increased SPAD. High
fertilization led to the inhibition of leaf photosynthesis, resulting in a significant decline in yield. The results
showed that high fertilization was the main factor leading to the secondary salinization of the soil, and the
secondary salinization led to the change of the bacterial community in the soil,and the secondary salinization led to
the inhibition of leaf photosynthesis,resulting in a significant decline in yield.
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