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Effects of different precipitation treatments on soil ecological chemistry and

microbial diversity in the Loess Plateau
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2 Breeding Base of State Key Laboratory for Preventing Land Degradation and Ecological Restoration, Ningxia University , Yinchuan 750021, China

Abstract: In this study, the natural grassland (which has been shielded for 19 years) of the Ningxia Yunwushan Grassland
Nature Reserve in Guyuan was used as the research object. The precipitation in the study area was artificially regulated by
the measure of artificial increase and decrease of rain using rainwater shed and drip irrigation technologies, and the
responses of the ecological stoichiometry and microbial diversity of grassland soil were systematically analyzed under 50%,
100% , and 150% rainfall treatments. The results show that after one year of precipitation change, (1) different rainfall
gradients had no significant effect on the soil organic carbon(SOC) , total nitrogen( TN ), total phosphorus( TP ), carbon-
nitrogen ratio( C/N) , carbon-phosphorus ratio( C/P) , and nitrogen-phosphorus ratio(N/P) , but the SOC, TN, TP, and
N/P under 100% simulated rainfall treatment were higher than those under 50% and 150% respectively. (2) The SOC,
TN, TP, C/N, C/P, and N/P of different soil depth were significantly different ( P < 0.05) under the three different

precipitation gradient treatments. As the depth of the soil deepened, the soil stoichiometry and its ratio gradually decreased.
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(3) Precipitation had little effect on soil microbial diversity, but both 150% and 50% precipitation can increase fungal
diversity, causing changes in the fungal flora structure, and the relative abundance of fungal dominant species decreased
under 150% precipitation. (4) There was no significant correlation between the SOC, TP, and C/N and microbial
diversity. The C/P and N/P were significantly negative correlated with the bacterial diversity (P < 0.05), and showed a
significant positive correlation with the fungal diversity (P < 0.01). Therefore, Short-term ( one year) precipitation changes
have weak effects on the soil nutrient and microbial diversity, but the microbial diversity is closely related to soil nutrients.
These results will provide a proof for further analysis of the effects of changing precipitation on soil ecological stoichiometry

and microbial diversity on the ecological function of temperate grassland.

Key Words: precipitation control ; soil ecological stoichiometry; microbial diversity; natural grassland
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1.1 W5 IXHENL

T DX A v S b ) T B L 5 5 L A SRR X (106°21'—106°27" E,36°10'—36°17" N) , 14K 1700—
2148 m, J& T TR AR PAR 7 °C AR KR 425 mm (1980—2014 4F~F-34(H) , H 2L TEE 2,
AEZE SR 1300—1640 mm 4T H BRIPECAT K 2500 h, =0 CRUR 2370—2882 °C, JCFEH 112—140 d, 38 11 J 46
RN+ FEGERA MR R K PE B (Stipa bungeana ) ERATES (Artemisia gmelinii) VKL (Agropyron michnoi) |
KEVFE(S. grandis) 27 (A. frigida) SEEZSE(Potentilla acaulis) %2 F B HREY >,
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1.2 Wit 5k
1.2.1 KT

AHFFE LA R T B E R =55 1L EE 19 R IR AR 4 (106°22753.17 E,36°15'07.3" N, 4K
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Fig.1 Water control device

1.2.2  FEACRAE

2018 4F5 H ,#E A B .C XAFHHLERE 3 AN EE , HHEAR 6 cm JFAR £ — 1A, L 10 em S HCRE[H] B
B 0—30 em )2 +4£(0—10 em,10—20 ¢m,20—30 cm) , T EEFEHLICEFRE 3 W AN EEREEN 34
BURE ) — 2 R R 1 A R 3ERE S, RBRER B DA TR W SR 24 )5 2 A TC P 2% 348 57 RV [l S 5%
TN 4°C PKAA L - e AL M BRI IUE ) 2R A, JET R AR IR S 27 4> R T TFRUEY 2R
OYHE RHRE SRR T SRS (R 1), U A-D-X U3 150% B MERE T2 | A~ EHE 0—10 em HEHEEFES,

R1 HRESIREE

Table 1 Sample number Correspondence table

Fefh Sample MO1 M02 M03 MO04 MO5 MO06 MO07 MO8 M09
fRH% Code A-D-X A-D-Y A-D-Z A-E-X A-E-Y A-E-Z A-F-X A-F-Y A-F-Z
FEfh Sample M10 Mi11 M12 M13 M14 M15 M16 M17 M8
A5 Code B-D-X B-D-Y B-D-Z B-E-X B-E-Y B-E-Z B-F-X B-F-Y B-F-Z
BEfh Sample M19 M20 M21 M22 M23 M24 M25 M26 M27
{215 Code C-D-X C-D-Y C-D-Z C-E-X C-E-Y C-E-Z C-F-X C-F-Y C-F-Z

TA K BEEE AT 50 IEH BRI 150% A5 TB - 7K A3 BE 43514 1IE % B TR Y 50% B3 TC . 7K 43466 B 430 4 T 8 B RN A 100% C 3 D« BFA~7K 434k
BEREE 1 AEERES D EAAKSEEETFE 2 ANEEHES E;F BN K FE 3 AEEHM F;X.0—10 em 2R E 1 X Y. 10—
20 em+ZIRE I Y;2:20—30 em )2 HIE Z
1.3 MMk

33 SOC R E AR PR 2 F - AR 2 | 3 TN SR 2 i 9L G ZE ki 2 2 )+ 4 TP SR H
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1 SR -V B R ( HCLO,-H, SO, ) 1 78 J5 Uit 3l FE S 5 (#15 Skalar-SAN++) ; T Z MM R R T
Hlumina HiSeq W75 , Rl S G )T ( Paired-End ) 147775  #8/NR BESCESEA TN | 3 3% Reads Df42
14 3%, OTUs ( Operational Taxonomic Units) 28, FEdEA TR0 71 B S 3= BE 34T, $8 7 A o B 0 k) e, 0 — 28
T o ZHEVES 1T (Alpha Diversity) (B ZHEPE/M T (Beta Diversity ) F1E 2 W 22 500 M 4 55 42 44 i Z 18] 119
25, A EERALT 168 X, HH AT 18S X ITS X ( WHE IR X)) (bt B mRHEA R A H]) o
1.4 BdEotr

K H Excel 2010 B0 HEATRRIC 5% S LB, Origin 8.0 HE4T IR 241, 5K SPSS B4 %ot A [l /K 4345 B A
A L ZHE BTN R Anova Gt AT, FFAEAS R AL 3R %) 4 Sk A8 & it fb2s it LAY 2
FEPEIEAT Pearson AHICE 0T, {#F Mothur (version v.1.30) A4, %R i = & BEAL 1454 Chaol (ACE $850F1
FE i Z A3 20 Shannon | Simpson F8 8 TVEA

2 EREH

2.1 IERRERE S L

1E 0—20 cm )2, REIK/ME6EE T | +4% SOC TN TP )00 . #1255 78 20—30 em, 100% 1 150%
FATRALER 3 TN B2 T 50% MEmIALER, SOC A1 TP JC i 484k , 7 W B R Bl s iR ) 5 40 4% J2 + Sk AU
TN (E2)

[Fi] — o2 R A0 B AN [] 1 S R B ] I A Btk ALl & R R AT 25 SR e T R T AR 3 MR BR R H,0—10
em T3 SOC & B FHE T 10—20 em . 20—30 em (P <0.05) , 1E 100% [ /KAEFEF |, 10—20 em 3 SOC &4
B EET 20—30 ecm( P <0.05) , M 7E 50% F1 150% K 5340 T ,10—20 em + )25 20—30 em +)2 SOC &2
SRR BKMEFTF 0—10 em ,10—20 cm ,20—30 em +3 SOC & & FHIME 4K 7.935 .6.735 .6.469
o/ke , T MBI )2 HINTRZHa L, B %2 3R SoC & (K 2)

TE 3 AFETRAE S ,0—10 em 14 TN S EE T 10—20 ¢m ,20—30 cm( P <0.05) ,50%[& WAL BT,
10—20 cm 3 TN & &= T 20—30 em(P <0.05) ,100% F1 150% FEFHELE T, 10—20 cm F120—30 c¢m
THEIN SR LREZES, %KL T, 0—10 cm,10—20 em,20—30 em 3 TN & & B {E 5 5 K
2.314 .2.068 .2.014 g/kg, R MRl 12 MR Z kg, B2 48 TN S s (E 2) .

HRETRALBE S A 2R B ], L3 TP SR G225, 3 RS T 138 TP & 43519 .0.712.,0.723
0.714 ¢/kg(&l 2)

2.2 THERmRABE AR R

FEZFIEBAE R4+ 2, 13 /N .C/P N/P ¥R EES BT 20—30 em +J2,N/P {H7E 100% %
TREHE 23 5 T 50% M FEHL(P <0.05) , £ /Kb HAE L C/N SEX{EAREIE Rl R 3.27—3.35, C/P XA
AEALIE R 9.77—9.90 ,N/P - AR LI A 2.96—3.00, 0—30 ecm +)Z C/N . C/P N/P V- 5 BLFE R
FEE 100% > 50% > 150% A8 fki#a v (& 3) .

[ — R K AL BEAN ] + 2R BE N 148 C/N AR LA 70 BT SR, 7 50% 1 100% FE 7K A BE R ,0—10em + )2
REER C/N TE 5T 10—20 cm F120—30 cm( P <0.05) ,150% F& 7K AL BRI JCHH B 24 5% 7E 50% .100% .150%
FK AP | +34 2 C/N S EEE I 0—10 em > 10—20 cm >20—30 cm 728 fEEH (K 3) .

[F]— R KA BE RN [R] + 2R BE 3 C/P 84k, 78 3 DMREKAL TR ,0—10 em +)ZIREEW C/P & & T
10—20 em 1 20—30 em( P <0.05) ,10—20 cm £ JZ0% 5 T 20—30 ecm 12 HAAR R E, C/P FE{EE
15 50% 100% 150% 47K AL 3R 43514 :8.80—11.31 .9.19—11.29 9.18—10.86, HA [ /K AL 3 F +344 2 ¢/
P V-S4 (B 5 B i R e N B AR AR (L 3)

[F]— R K AL BN AN [F) 1 2R 318 N/P A8 4, 50% 7K 73 b B4 1 2 () 22 7 i 2, 2B 0—10 em > 10—
20 cm > 20—30 cm( P <0.05) ,100% 1 150% /KA BT 0—10 em +2E N/P 235 F 10—20 em 20—
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Fig.2 Soil carbon, nitrogen and phosphorus content under different treatment

30 em(P <0.05),10—20 cm 5 20—30 cm +JZ[H] N/P JoHH 25 53, 50% F5 K 45+ )2 N/P SEE{H 5351k 3.23
2.99 2.74 ,N/P Fifi + 2 MBI, )28 5 ,20—30 em AL (E 3)
2.3 AN[RIALBEXT 2 TR 2P ) 5 i
2.3.1 YR ERE OTUs M 2R T

B A 3ERE T 2852 16S r DNA 5 3E3545 3691743 KR IHITF 5, Ak s 3L 3K15 3290324 44 5%)7 41, F
BIRALEN 90.66% ., A ELEAE T a] 0 ZAEPEFR B, /3 B PR AR & 9T & 8 S B A TARHEAL , 72 97 % AL K
T AR TR T ANE S T 4 99.94% AW, [Rl— 1R AN K 43 AL AR S AE 0.03 BEES R, 4 Alpha
SRS T B 25 AN K A BT E R AR SRR A R (£ 2) .

[Al— K o3 ANTE) 2R BEERE S AE 0.03 BEE T Alpha =E 2R WL 3, 0TUs( Operational taxonomic units )74 ACE
FEHL Chaol FEECR/IMIF R Y> Z> X, 32 10—20 em +)ZRBEANEE £ i 2 5 THAL 2 (P <0.05) ;-8 AR 4L
(Simpson ) K/NIFFEHN Z> Y> X;0—10 em 10—20 em 20—30 em + /2R EFARAEE( Shannon ) {IKH 6.325 .6.246
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6.162, UiHFR)Z AN TR AR 25 T HA )2 (10—30 em) (P <0.01) ,
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Fig.3 Changes of soil chemical metering ratio under different treatment

K2 ARKSLETHSAAE 0.03 EEETH Alpha FTEERER

Table 2 Alpha richness of samples at 0.03 distances under different moisture treatment table

KA BMEANIT  ACEHK Chaol 4541 FUBIH FARIH B
Rainfall treatment OTUs ACE index Chaol index Simpson index Shannon index Coverage
150% 1553 1564.374 1572.468 0.005 6.232 0.999
50% 1557 1567.051 1570.975 0.005 6.227 0.999
100% 1547 1561.486 1568.954 0.005 6.273 0.999
P 0.695 0.827 0.909 0.528 0.498 0.410

232 HHERUAEYIAES
FETASAEI OTUs HERLE (97 %ALY s (1 4) , AR AEBEIEA (9 OTUs B 1588 4, A )2
REEIA Y OTUs $00 1588 A, PiFpAb BT Sl BURG A IR LT-B0A R R 22 57 A 38 . AN TR w AAS [
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TR T Shannon 5 KA R BTN 5 B, BEIN R AWOITR | 202 8k TP Rk 87 &
W1, 2 FE AL R BN RREES U W07 TR B REAS SR AT 5 BIRE i P ) B A 0 ol

R3 FRFELETHSAE0.03 EEE T Alpha EEEER
Table 3 Alpha richness table of samples at 0.03 distances under different depth treatment

FZWE/ em Bt iion ACE 8% Chaol %L e AR AL AR ks
Soil depths OTUs ACE index Chaol index Simpson index Shannon index Coverage
0—10 1534 1549.525 1558.803 0.004 6.325 0.999
10—20 1572 1578.857 1584.106 0.005 6.246 1.000
20—30 1551 1564.528 1569.487 0.006 6.162 0.999
p 0.003 0.001 0.002 0.000 0.000 0.199

OTUs ; #:1E4r2E 950 Operational taxonomic units

ik T Ak TEEE
A B X Y
1588
C Z

B4 HAEREHERE OTUs 7%

Fig.4 Bacterial flora gene outs distribution
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Fig.5 Bacterial Flora Gene Shannon Index
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30 em £ TH— TR A s, SO T 222 15 10—30 om IR TR REVR A0 22 5k, B 10—20 em FI
20—30 em 1 JETREEZ A AL W] b LR 4380 (PCL BB N -5) , BAIIAS [R] 4 J2 TR BE X 1S3 4t T R v 45 A A e
KzES, HRZ S R)ZE R 2 R85,
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Fig.6 Bacterial flora gene Beta diversity

234 AERHESAET TR BRI T

7 S 20 TR RV A0 ~F BE /KPR B A AL A5 D0, (LA B2 3= W i o ARG = B2 Lo ], oAy b &
I3 Others, Unclassified {3 ARAG 3 73 2827 VB RO W) B, 38 3o sy 368 o 00 P A 00 8910 1) 2870 . iR TR )
( Actinobacteria) JEFT# 1 ] ( Acidobacteria) .2 FE ] ( Proteobacteria) . ZFEA il 8 | ] ( Gemmatimonadetes ) | Z% 25
B 11 ( Chloroflexi) AHALIEHER ] ( Nitrospirae ) \HERLE ] ( Verrucomicrobia ) AT T[] ( Bacteroidetes ) | % %%
I"J( Planctomycetes ) \ FEFF 1R[] ( Latescibacteria) , BR[| ] RS R 1] AW BB W] BT R4 5 BT
AP BE 80—89% LA |

Bk I 688 X6 440 T B A P SIS R, 2% TR R S AR R BLA (] A0 A2 A 34 72 0—10 em ,10—20 ¢m ,20—30 cm
TEBEET , Actinobacteria FERESEIEAK IR N 24.80% .30.47% 31.10% , Gemmatimonadetes FE R EAK IR
7.67% 10.92% .11.67% , Chloroflexi = FE-I{HAKIK 6.71% .7.23% .8.08% , Actinobacteria , Gemmatimonadetes
Chloroflexi = i Jifi 1+ JZ2 VR BE IR 1 2 34 I ( P<0.05) 5 Fifi 1 )2 T Acidobacteria = FE V- Y EAR K 32.85% |
27.45% . 25.42% ,Proteobacteria =F FEESEI{E 4158 18.94% 14.93% 14.56% , Verrucomicrobia =S {HAMK IR
N 2.84% . 2.33% . 2.23% , - JEE Bl - JZ 0 0] 2 B i 5% ¥ ik el i A8 AL 4 # (P <0.05) ., Actinobacteria |
Acidobacteria , Proteobacteria —F 4l F& 7EAE i V& 45 A v AT FL B4 41, 2 ] BB 75.26% , AR AN [R] 1 ZE TR
JEN  RRHLHF R T —E B,
2.4 N[ Ah B ELTE 2R B
241 EREEHAE OTUs X Z AT

LI Z 5t 185 r DNA 5 ITS X7 LR 4 1952744 S5 bR 751, AL 23545 1861685 LA RUTS! , 144
AN 95.26% , A HLEAE 0] ) A6 48 5, o0 B R0 & T 35 8 9 B0 T A AL, #E 97 % AH AL K
AR TR R PRI T I 99.93% Bl . g 4 BR [l A R R A IR A 7 0.03 B
T, 4% Alpha ZFEPERSERIANTE —FF | 70 35 22 5, BN [RDK A0 A B0 TSRV 2 R A 25, B
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Fig.7 Bacterial flora structure at different treatment gate levels
Others : H Al 4 F & 31 & Others; Latescibacteria; Latescibacteria | ] (%5 %€ B ) ; Planctomycetes: V7% i | ]; Bacteroidetes: fAFF 1 [7;
Verrucomicrobia; JEM ] ; Nitrospirae: FHALIZBERT; Chloroflexi: £¢%5 B[ ; Gemmatimonadetes: 2B MIE []1; Proteobacteria; 28 14
I'T; Acidobacteria: FRFFI&I]; Actinobacteria: HZK 1]

OTUs ,Chaol 5% ACE $8%0F1 Shannon F8 AR A A > B > C, Ui B3 )8 NN BEAS I N -+ 18 b B8 Z AR
35 ME—FEM T ARE 2R AE 0.03 BEE T Alpha £ 5 #28 £ , ACE #5410 Chaol 5 HUK /M F
H X >Y > Z,%H 0—10 em +ZEHE W EZHEMES HAL - ZH 2 5 3% (P <0.05) ; Shannon $5 54 /M
J¥5 ACE #5844 . Chaol $8%(HA —31 ; Simpson $8 8K /IMIF 4 Z > Y > X ;Shannon 5 5U{E K, Simpson 8
BB DR S R 2 R R B3R )2 IR 2 AR R, 10—20 em IRZ,20—30 em A,

4 FEKSHIETHMIE 0.03 B Alpha FERER

Table 4 Alpha richness table of samples at 0.03 distances under different moisture treatments

K54k B B2 ot ACE 8% Chaol F8%( Vel PRAE A TrARTREL BT
Rainfall treatment OTUs ACE index Chaol index Simpson index Shannon index Coverage
150% 683 651.228 658.443 0.024 5.132 0.999
50% 645 644.778 647.811 0.022 4.848 0.999
100% 564 586.750 602.021 0.036 4.558 0.999
P 0.911 0.955 0.933 0.978 0.862 0.545

x5 AEALERELETHRE.03IEEA Alpha EFEERER
Table 5 Alpha richness table of samples at 0.03 distances under different soil layer depth treatment

TR/ em £ (2 e ST ACE 45 %k Chaol $5%K Vel PRAE AR AR B
Soil depths OTUs ACE index Chaol index Simpson index Shannon index Coverage
0—10 616 697.806 704.516 0.014 5.132 0.999
10—20 631 661.863 665.969 0.020 4.848 0.999
20—30 646 578.319 584.512 0.036 4.558 0.999
P 0.000 0.000 0.000 0.008 0.000 0.574
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BT A0 P OTUs BYZE R (97% AHAUNE ) Wos (18] 8) , 3 FhokK 438 BLALA 1 OTUs ¥k 915 A, L kA
OTUs i 31.02% , H. A(150% ) 11 B(50% ) Bazdt i 3 OTUs AR A4S, C(100% ) Baf 3R OTUs £
29, W1 5k Z2 T T RN RR AL FRAE 1l 5 3 AN [R] 1 )R TR EE T 3 OTUs £k 914 4>, 5 s OTUs £y 30.67% ,X
Y \Z 5t B OTUs $it 43518 9 4~ .2 1~ .5 4
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Fig.8 Gene outs distribution of fungal flora
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243 +HEETE Beta ZHEMET

X IR AT PCoA AT A& i (81 10) , 5§ IR E R A IS 1 FE sl BAE 577 24110 37.25%,
552 B RS I T 2500 8.75% o ANFIKAMAEIET £ 4F SR 2= B v AT BRI B2 20 I, U BH T /K 43k
BEXF FLTR ZREPERZ /N  (AAEANR] 4 J2 R B 04T 2 e o 0 88 1 S Al 2R 0—10 em 34
T PC1 5heyiE s, HEUE KT 20,1020 cm .20—30 em 40T PC1 Al s, B T 0—10 em H3E5 10—
30 em{F ¥ HIEEFERASA BEES, H 10—20 em F120—30 om 2 G 22 [0k 350 E0F , KRR 1
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Fig.10 Fungal flora gene beta diversity

2.4.4 LRSS KOS5 K 3B

ECH TS S FAE T 1K AR = BE Ho oA DL 11, e RO R T 2 B KPR 4 |, Unclassified 18
FERRBN Sy AR Y P, 38 2 w8 0P A B BT TR BT (Ascomycota) | HH T B 1]
(Basidiomycota ) \ #8175 # ( Mortierellomycota ) \ ERHE B[] ( Glomeromycota )  Hii %5 L[] ( Kickxellomycota ) | 4l B
I"]( Chytridiomycota) B2 L] (Mucoromycota) \22 /& 12 ( Cercozoa) . FHEWE [ ] T & T4 5 5
LR BB, 20 07 3 T T R 80%—93% L Y

TET KT, [ — K 5045 BT L T A R 25 A0 JC B 52 ( P <0.05) , Ascomycota 1E 150% .50% 100% 7K 53
B E ST R 48.67% 48.25% 47.35% , 5 T AT B RETR 1Y 48.09% , =F B iy, HLCK Basidiomycota,
i 14.25%

£ 0—10 em ,10—20 cm,20—30 ecm + 2 E T, Ascomycota Ky T B AR # A, H 3 B P B AR KA
43.79% 48.80% ,51.68% , Rl B 1 J2% I ¥ 3= i 3 57, Kickxellomycota I Chytridiomycota 22 £k HLH: 5 2 AH [ ;
Basidiomycota = & - # K K A 14.50% , 12.25% , 16. 01%, & LA 20—30 em )2 + ¥ & &
Mortierellomycota , Glomeromycota f =2 U] X >Z >Y, W13 )23 A 38 (1% 3= B2 3k ) d5e iy, PO () 7 B A 2R AU 7
AN+ 2R EE R B AN A A AR
2.5 TIEGRAEBE S T HERUE AR DM b

2 6 W LIFH  ZEAF KL T 38 TN il SOC Z M AE e L IEAH X KR (P <0.01) , -4 ¢/N
M C/P Z[a] .C/P Fl N/P ZIAAFLEN B 3 IEAEE R (P <0.01) ,C/P N/P S5 40TR Z (B 4775 B 2 A X OE R
(P <0.05) , T 5 B0 B 2 [ A7 26 1 3 A DG OC &R (P <0.01) , 4 TN SOC | TP & it 5 4178 | FLIA Z 7] TCAH
Kbt
FEANIF L JZTREE (2 7) , 148 TN SOC TP = #H Z B TCAHCHE, 2A 5 C/P N/P Z I IEA G (P <
0.01),S0C 5 C/N Z [ fETEM W3 IFAH G (P <0.01) , TP 5 N/P i Z M AH X (P <0.05),C/N 5 C/P =
6] .C/P 5 N/P ZAFAE M B 35 T AHE (P <0.01) ,S0C TP .C/N 5407 | ELFH 2 8] JCAH &, TN .C/P \N/P
U B ERARSC(P <0.05) , 5 B Z AR B # IEAHDCER (P <0.01) .
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Fig.11 Fungal flora structure at different treatment gate levels
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R 6 TEIKSELEHRERS HIEMEMBEXES T

Table 6 Correlation analysis of carbon, nitrogen and phosphorus and soil microorganisms in soil treated with different moisture

b A i HLEK Ex0 WAL Wi L AL Bl FLAE
Indices N SOC TP C/N C/P N/P Bacteria Fungus
LA TN 1 0.896 ** -0.002 0.087 0.048 0.009 -0.054 -0.122
A HL#K SOC 1 -0.027 0.065 0.073 0.058 -0.052 -0.124
LW TP 1 -0.059 0.095 0.16 -0.248 -0.046
A C/N 1 0.703** 0.342 -0.248 0.295
Wk Lt C/P 1 0.908 ** -0.459 " 0.565**
AW C/P 1 -0.452" 0.577"*
YU Bacteria 1 0.115
H B4 Fungus 1

3 it

3.1 AR[EIFEAKAFNT 4 SOC TN TP % & M HAb 2= 1 FL A 52

ARG 45 W [F]— + )2 3 AE 50% 100% . 150% (%A B R |, 13 SOC . TN TP .C/N . C/P N/P ¥
AR (HAE IR B KA R HOP (A8 o T IS AR R AL B, WhIeE T 45 A 7E X B 3 A 23 R X
St R A - HE A I 5T 25 Tt A5 H ARG S A0 A Y AT R DR DR I (1 4R ) Mk 25 Tt R ek AR R R
i) R X458 Ry B35 , TR (X % R v T A TR, 688 O s B8 A A B - R A M AR B B B 22 5 AR, XA
R I - SRR bt 2 [ 7K S0 T 2 0 AR A A B, K SRR B AR N 80% , X AR I 5 Bk B FIAR &
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B SRR ) 35 R X S A A S S VR I R KON LA R B R Y

R7 ARTERELET HERERS T EMEMHEXEST

Table 7 Correlation analysis of soil carbon, nitrogen and phosphorus and soil microorganisms under different soil layer depth treatment

£zt £ EERIR S B WAL WL AW il ELA
Indices TN SoC TP C/N C/P N/P Bacteria Fungus
2% TN 1 0.153 -0.002 0.365 0.834"* 0.881** -0.462" 0.660 **
FHlLAK SOC 1 0.117 0.563 ** 0.311 0.089 0.135 0.195
21 TP 1 -0.047 -0.37 -0.473" 0.097 -0.005
AL C/N 1 0.703** 0.342 -0.248 0.295
Wit C/P 1 0.908 ** -0.459 " 0.565"*
AW C/P 1 -0.452" 0.577**
40T Bacteria 1 0.115
H Fungus 1

E0—30 cm FEZWE T 1HESOC.IN S AR ELES, RZTEEES TIRZ, A“RE" AL, 11§
TP SREEZEF AR RED | SR T e A B AR IEAS R 00, B | 32 B R R T A A A
KeTgE T ShW A A PR ARTE A ff e Ak B h i i R AR Je i TR R W R 2 S Em TIR2 B R 2
JEAE A T K A R DTS R TP B A, A Ak 2218 HL 25 S8/ Fefbsid i ooy i, R [R) 2 IR
+HEC/N.C/P N/P 783, H¥HERZ P S RER, RIS BB THMNEE Y, /N2
e+ A LT o i B 8 s 2 — , H A S A AL A 40 sk B s L, 38 /P RE S S e i+ 398 rp
FIA R, 35 N/P AT A i 3SR e A A K R R AR R AR B B 2T B, 18 Soc
TN &b, TP & 82 ess , ik C/P N/P W HEAME AL, H N/P 5 TP A7 2 A E R i
5 TN AR B EMXKER,SOC 5 C/N AW BE EMEER , HIL AR &4 B F R4,
3.2 N[ AK AL BN e M 2 R AR IR

AWFFEHANE OTUs B8 T EH OTUs, X SR ABFITEE R —3 ) tbdh, AREI7K o 4b BT 4 38 41
B 22 R P 52 M) AN G (L 394 T T o7 A L 2 398 R L 1 ) B 8 5ORT =F 8 JE 8 48, B /K AR Ab A 1 - 4 3
1 B R A AL 0 HO B e A AL PR AR AR DR3P IT 5 1) B BRI, 31X 5 E R S N ghie il — 30 R
PRI A i 2 L P 0T R 7K Ak 38 i 5 200 TR R B R BBURR 7R [ R R K A BT 398 v 1) B2 0 8 405 60 11 A 285
Fa S A A DA X6 A SRR B BAE A, H 0—30 em 2R BEAAXT B, 40 B R R A A7 ER BT A X R, M R A
J5J2 FR B ML AR RE % 7= A KA WL, 3 B 2 Fh A0 B 1 S AT A A7, 7[R — oK A BER TR )2 E T,
T ZHE S LR IR Z M R AR WREZS M R R T8k, TEIA MR g e, BRIR
SR Y R B R OE T RIS T A5 S R HLE B T AR R IR X b T R T R X, K2
- R B R R R A R A LT S | R K SRR TR R R S T R R R
3.3 kIR SRUEY ZRE R AE P A

T A YR A S R G R IR A VUR R AR E ALy, BRI THE A BT RE .
FERTHEBE T N LI AR 2R R RN SR T I 5T % I R U B AR 2 T L RS AR T i S
AEm MR AR50 4 SOC TP .C/N S R E, C/P N/P S 4IH Z A8 2 3% Tt
KRR, SHEH SN B ETEHEER, X450 5 &SN W5 25 R ML, KB, B
TRV R 4 A - S SR B & A Wl S (AR AL, P RE S R P T 2 1 R R 9 X R i A 25 R e AR e, I
R BT ARAL FAI R R A, HAUR S TR i 50 2% 14 55 2 38R A0 e R D B 25 B i AR A s
L MAEMGE B R Xt ] RE U e R B S Y SRR Z MG AR RN 2 — . £
HE C/P N/P A A S e 398 RS540 0 S EAE AR, REAS AR I A 38 R HEXH oA W0 1 N & B AT
BRI BER I B, Xt A T A ot R A s AR
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