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Community structure of soil animals and its effect on straw degradation under

different maize straw returning patterns in Heilongjiang Province
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Abstract; Taking the typical black soil farmland in Hailun City, Heilongjiang Province as an experimental sample area, the
characteristics of soil animal community structure and its role in straw degradation under different straw returning methods in
black soil area were studied. The degradation bags of 6, 30, and 260 meshes were selected and five treatments were set up
including 17kg corn straw+2kg paddy returning+100% microbial concentration accelerator (sample A), 8.5kg corn straw+
lkg paddy returning+50.0% microbial concentration accelerator ( sample B) , original sample (sample C), 8.5kg corn
straw+ lkg paddy returning ( sample D), and 17kg corn straw + 2kg paddy returning ( sample E ), respectively. The
degradation rate of corn straw and the number of microorganisms were determined in each September from 2009 to 2011. The
results showed that the cumulative straw degradation rate of all samples was more than 55.0%. The order of straw

degradation rate was A >B >C >D >E. The main animal groups that played a major role in straw degradation were
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Oribatidae, Mesostigmata, and Arthropodiaceae, which accounted for 86.7% of the total number of soil animals. In the
same treatment sample, the number and diversity of soil fauna in different size degradation bags were significantly different
(P < 0.001), while the number, type and diversity of soil fauna in different aperture degradation bags were positively

correlated with the degradation rate of straw, which further indicated that soil fauna could promote the degradation of straw.

Key Words: cultivated black soil ; straw degradation; soil animal; response characteristics; community structure
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B0 LB S 18 10 - 398 v 240 B R0 B B A B B IR IR S (9 BN 5 Zhang S RSE T CHUIE X +HELR BB
SRS 3 DL EARSE NS T LR A CHHE AR S T HIES Y PR C 2 BUS TR MR BT
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VR A DA IENT G2, G RlE 5 20T FORFEAT 70 Rtk 55 R3S e 10, Sy R AR DX O 1 3 5
PE 0 AP R 58 s B AR 28 R G T Hr 2 R AT SR R 24000

1 HRFAE

1.1 FEFFRRAE AL BRFIRE 7 A 15

ASCHE R T VT AR SRR XA T 2R B VR A SR X 4, VAR T Hb R R 46°58'—47°52'N,
126°14'—127°45 E , {3 TR IpITA thFps OV R 08 4= oy BE L AL R 27.7x10%hm? , 457330 1.5°C, 4R 0%
7K A 500—600mm , 4 H 18 2600—2800h , LI 2400—2600°C , TLFAEW K 120d Zidq, AW E K KRG AN
JKFE, 2009 4F 10 H RAEMEAE T EE B R 50 X A T KRS FEAE NPT LR RS FE AR, 2 P b 47 K
W JRATA) (HFIZE B K AR It 8em) AbBE, 2009 4F 11 H ¥4 S A A1 R B/ 30g T F KA FFiL
A 3.35mm(6 B, KFL, A HIESIERBEREA) 0.6mm (30 H , HfL, 38 % HAERS /> /N + IS Wik A ) Fil
0.053mm (260 H ,/INfL, 8 % +HEEh Y AR REIEA ) B REMRAS b | W A% A% 36 FH B9 BIA% A 15ecmx20em ™ 7F 4 1
TRIE 20em AbF4 | 62 HEHE, SR FH 4B A A TR W A A% I e AR ROBE T 0 R RS BIBEE 4k
FEF IR I 5 A TR 10mxdm R H BT RIEE R 0.5m,, B e R TR RERS AT, SR J5 JER iR Ay ) 65 T
i REAN [] A PHE IS 00 7 5 A 7K B8P B A A A T8 390 1 Y L o i g Ak L 1 5 R 349 5 W 3G A = e e B A
B B RCR A B S SR U YR 7 AT SO A [R], T A BERE 5 B T R TN AR S B RS AR AR HEA)
HSE IE 4 BIAE, BRAESRARRT, R XS FFRR iR AT T W AR R AT TSR] 2CAb 8, UK L
ANFIAL AT B2, ASFERSFEAR B EAA 7 SR 1 R,
1.2 FEFFRE | RIESD WAL )RR S AR B

BRETT £ LI AS T 2009 4E 9 H 2010 4F 9 H F12011 4E 9 H 43 WIHEFTHURE , 45 0 FL I i 43 1 kb 2
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Table 1 Sample plots of different treatments

FEJT 2K T A HJr B I C HJr D 7 E
Sample names Sample A Sample B Sample C Sample D Sample E
e FE KT 4 A e Fok: BT 4 A
GBI 2 kg ERFA+&  8.5kg BREH +3 8. 5kg TR HF +  17kg TRREFF+ 2kg K

B 100%HWE AW 50% W E R R , .
Treatment method N KB R+ 1k A tg KIS LI

1.3 Bdageitab s ot
(1) FEFFREf R
L(%)=L, =L, (1)
K, L(%) AFEFELEIRET B I B R 32, L, O ¢« BT N 0 Rt L, -, Rt — 1 BFRAY Bt
fip 18
L(%)= (W, - W,) x 100/W, (2)
K, L(%) HFSHEBITBEMS, W, IR FFREf TR G T8, W, o o B JS RS FRAR B i BT 3, ¢ B
HAE,
(2) TS YRR BT
Xof - HE B W RE IS ERAE FEAT 40 A B, 82 R H Shannon-Wiener Z2FEVEFE R (H) | Pielou 5] 85 (E) |
Margalef $?§§T§§&( D) \Simpson 1%@‘&*5?&( C) *ﬂ Jaccard PFH{U\@EFET@( ]> o
THEARITF
H=- 2 (n,/N) In(n,/N) ;
E=H/H,_ ;
D=(S-1)/LN;C=1- Y n(n -1)/(N(N-1)) ; (3)
H, =L ;J=c/(a+b-c)
K, n, A i DR ARG ; N OREEE TR YIRS AR BEL H R SEPRIRER Fh Z R H,.
HER VYT Z RN S ot PR EYIFIEL o | b W IRER ROIRNEL . ¢ 9 PIREVE AT AR L
(3) - HEBH XA FF A (4 STk 1A
Cf = Lfauna/ Ltotal 5 Cma = Lmacrufauna/ L / mel (4)
Kb, €, HAR T IES Y FREFF MR TTRR AR, C,, S KRB -SSR FE AT B A ) DTRRR, €, /N 08
SIS FEFFBEAR 1 DIRRR , Ly, M LS5 R MFEFFTEBIR | Lo NI S5 R A FEFF
JEAEIR ) Lo acrotauna. /N S5 R GRS FT B RIS, L, N EIEFEFF B RER
(4) Gt o ris
AR SCR B AR 22 N R )7 2% 00T (GLM Univariate ) fF 5545 AT 40 28 | 90 FL 0 EURE I 1) Xof s T A8 fie 25 ) 4
I RHAZ T 52 m A R I 22081 (ANOVA) 43 A AT AN [5] 9 FL N B RS FERE R 2 (a1 10 25 57, AR TR AL AR
[FlRE 7 2 18] T HEsh W 22 5, SR AEAy S TR 0 FL A B - S8 sl 40 5o s PRI it sk R A 22 5%, R Pearson #f
KRBT ISP FEAR bR SR AT ORI Z IR . RIS RRE U 2 e it o M 64T log (a+

C, =L

total 9 m meso-microfauna

http ; //www.ecologica.cn



14 Wi A5 BRI VAR F KRR AT H 7 2R L e sl W R 7 22 Ky I G 5 AT A ) 2 i 359

1) F 48, DA R BOE 1 07 22 5 A . A B 0 TR L SPSS 17.0 Ak 3,
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2.1 FEFFREAR AR

FEVCE S FAE DT TR A R [ L RS FRige oo 25 SR 1 s, i 1 aTLUE LS Rl RO
[77] I FL R 6% T v 0 iR R B/ IME YR A 2009 4F>2010 4E>2011 4F A BT e BURE J7 Fh G 10 i o 5L B
SRR AR, IEAh,5 BN [F RS FFAL B PR AR B iR AE 6 H 4rfiderh (P<0.01,F=293.686) ,30 H /M fi4e
1 (P<0.01,F=192.950) Fl1260 H/ #4841 (P<0.01,F=160.741) 2= 53 H W % 6 H 0 ae b i FHd it
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Fig.1 Net decomposition rate of corn stalk in 6,30,and 260 mesh ( meanzstandard deviation)
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FE 3 I AR, 5 FIAS[FIRE Ty |3 Fh AR i B A 4 v 2l 4 + B 2h 4 25370 1,45 AS28HE, HorpoR AL+
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FRTATT H SRk Rl & SR 10.03% , H4x 40 BN A 2ERE, KA IESIIRETT A
w2 (16 1) M7 D A, /N RS E 2 (6198 1), FERETT B i/ (3417 1Y)
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Table 2 Analysis of influencing factors of variance of Net decomposition rate of corn stalk
V3R Net decomposition rate

R 2 . 07 %
’ BT il F o .
Factors o Mean square df
Significant level o F test

deviation
FEJ5 Plots <0.001 217.8589 64.6363 4
M FL Mesh <0.001 343.9542 102.0473 2
HURERT ] Sampling time <0.001 14042.3411 4166.2030 2
FET7 X R L. Samplexmesh 0.5205 3.0319 0.8995 8
FEJ5 < IURE A ] Samplexsampling time <0.001 57.5237 17.0666 8
[ FL < BUEERS ] Mesh xsampling time <0.001 34.3521 10.1919 4
FE 7 % X L EURE R A
T RAL R T 0.9545 1.5910 0.4720 16

Sample X mesh X sampling time

RIRFETT 3 AR BURE SRAR R A + S sh Wy 25 A0 FRAE 508 T LA Y R IRIACBRRE D7, 3 sh YRk 22 S B
S EBORE . ASB>CS>D>E N SR IFEORE  ASB>E>C>D, N IS Z ARG ASE>
B>C>D, M EZhY S VAR ECRE , E>C>D>A>SB, B 5 AR BORE L ASB>E>C>D . B4
PIEIRHORE ,D>C>B>ASE,, A[FEALFLFE o /N 4 S sh W 85 K FRAE W36 3 iR, T LB 1+ HEsh i)~k
BOEE . C>ASE>B>D s N HIESW R HECR A . C>E>A=C>B, N HIESMMZHMRE ,ASE>D>B>C, W+
BB SR BORE , B>ASESD>C, N HIESY) & B HOEE , C>E>D>A>B, M HHEIL R EOK
&,C>D>A=E>B,

R3 TEAIBHT KB T B BEEFE P HhREDR)
Table 3 Community structure of soil macrofauna in the different Sample plots( Mean+SE)

£ i A 7 B i FJr D 7 E
Sample B

Index Sample A Sample C Sample D Sample E

220.67+90.57a 212.00+73.22a 166.67+36.85a

41.67+£9.21a

247.33+61.28a 224.00+53.81a

56.00+13.45a

2 Density ( H/m?)

A& Individual 61.83+15.32a 55.16+22.64a 53.00+18.31a

ZEBEEL Group number 13.25+1.51a 12.51+0.88ab 10.42+1.34ab 9.17+1.31b 10.83+0.98ab
ZFEME(H') Diversity 2.04+0.12a 2.00£0.11a 1.89+0.10a 1.72+0.10a 2.03+0.09a
Y5 (E) Evenness 0.81+0.03a 0.80+0.04a 0.85+0.03a 0.82+0.03a 0.88+0.01a
FEBE (D) Richness 3.13+0.30a 3.08+0.22a 2.70+0.23ab 2.33+0.16b 2.74+0.18ab
P4 (C) Dominance 0.19+0.03a 0.20+0.03a 0.21+0.03a 0.25+0.03a 0.17+0.01a

YIE 2B WK R 0.05, H' ; shannon-wiener ZFEVEFEEL; E « pielou Y2185 ; D - margalef F 5 FEH8EL; C  simpson {1 # 8%

AL BERETT F /NS - SES I PRI AN SR 4 TR, B3 4 T LU RS ARAR B A9 RE D7 X /N - gl
WIRE TR R RS RBRY , 5x BERE T A B R 22 57 AR/ - SRS W) A L W IR TS C R A T Al RE 7
MASESIIIERERTE DT C P s R i 2 (B ST A BED7 D M5 E 25 A 3 AL Esh i 2
BEMORR B A B S TXHREETT C; Ak, R A ANOVA XA TR AL A J5 4387, 45 538 DR [R)RE 77 1] v/
T S YR B TERR R R 22 R 3 L ARDT E P R N SRS U R SR AR S 0 IR DT € 22 R AR
ROPEDT E RFF T 07 200k e/ N SEsh W eI S i B ok

ANFERETT L IES RS ARE B N 5 B, th 38 5 AT LA M o HOB IR AU e AR T A 5
7 B M B SR C HEDT E AR S . HEJ5 D SHEDT E AR B (0.72) o SURRUE, AN [k BEAE DT
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Fig.2 Net decomposition rate of corn stalk in 6,30,and 260 mesh ( meantstandard deviation )
R4 FEAIEFET /NE L SR B R RAE (T bR UELR)
Table 4 Community structure of small-middle size soil fauna in the different sample plots( Mean+SE)
£zt T A B B 7 C KI5 D HJE
Index Sample A Sample B Sample C Sample D Sample E

% Density/ ( H/m?) 37425.00+3305.55a 33325.00+5121.73a 46591.67+1529.88b

AMA Individual 374.25+33.06a 333.25+51.22a 465.92+15.30b 315.75£5.55a
JBERL Group number 15.92+1.12ab 13.67+1.26a 17.1720.92b 15.92+0.84ab
Z M (H') Diversity 1.72+0.08a 1.63+0.06a 1.46+0.09a 1.67+0.09a
Y5 (E) Evenness 0.63+0.03a 0.64+0.02a 0.51+0.02b 0.60+0.03a
FEE (D) Richness 2.51+0.15a 2.21+0.16a 2.6320.14a 2.59+0.14a
3 (C) Dominance 0.30+0.03a 0.28+0.01a 0.37+0.05a 0.31+0.03a

31575.00+554.48a

32575.00+868.48a

325.75+8.68a

16.08+0.57ab

1.69+0.09a

0.61+0.03a

2.61+0.09a

0.30+0.03a

PIE 2209 25 K728 0.05, H' ; Shannon-wiener ZHEPEFR S E . Pielou 5 MEF84K; D Margalef = 7 &
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x5 TREHS TEHWEEBMUE

Table 5 Similarities of soil fauna in the different sample plots

HEr 44 FEr A H7 B By HEJ7 D HE7 E
Sample names Sample A Sample B Sample C Sample D Sample E
FEJ A Sample A 1 0.4687 0.5 0.5862 0.5
¥J5 B Sample B 1 0.4687 0.5 0.4667
FEJ5 C Sample C 1 0.5333 0.5
FEH7 D Sample D 1 0.7
FEJ5 E Sample E 1

H T AR S sl W S LR RS A o0 A il A2 v VR FH A AN ARTR] S [ 9L rp F0R A BRAE 7 ARG i o 72
o ISR NS T . SRR KRS ARG R A R s i [ R B AT 2 R R Ty 220 M 3k 6 rom , iiF o 45 S 3k
B TR R FLZ 8], Sy ie 22 57 3 (P<0.01,F=24.29) , TSRS YN B = 35 (P<0.01,F=18.42)
AL R A 300 3 2 T AN AR B - 58 3h ), R SR AL ] - SR S ) 25 i 22 55 3% (P<0.01, F =
7.32) ANIRLRFERS ] S 22 7 3 (P<0.01,F=10.09) , X FIAR—4 A SRABE M AR LI B T
TR G DB A, AR R LS e 6 HIRMAS TR ER AR E (P=1.00,F=
0.02) , M2 F WA (P=0.99,F=0.08) , &M ARFESHHLIESYFE 30 HEEGASH R 2Z R AR
F(P=0.99,F=0.08) , M 2EF WA RE(P=0.98,F=0.12) . &/MNARFED oy HIES 1 260 H E#H4E
HREERARE (P=0.57,F=0.77) , M2 FEAEE (P=0.93,F=0.20) . XULBHTEARREIRE T, [R1RE R
L SR 5B E AR A 25 BB 3 EHEIINE , AR Z ]+ RS A, + 1
Y EF AR,

F 6 REHTTHO R E ML ISR F e AT 72 b T S B ah 25

Table 6 Dynamics of soil fauna in different mesh decomposition bags of straw in the different Sample plots

F%%%%%L@/mr‘n E Sy FEJ5 Sample
The apel.‘ture of Year Type
degradation bag A B C D E
3.35 2009 A 1860 1084 2288 969 2225
B 16 20 18 17 13
2010 AME 756 430 456 1228 483
ES i 17 10 11 11 11
2011 Ak 193 185 193 199 313
ES 10 7 8 8 13
0.6 2009 MK 1380 932 2053 738 2120
P i 12 14 12 11 6
2010 NS 617 335 430 1080 349
P 9 7 6 6 9
2011 Ak 128 116 166 176 296
P 5 3 4 6 7
0.035 2009 LS 325 192 78 88 309
P 8 7 6 7 2
2010 NS 77 87 179 11 104
pS i 5 4 4 4 4
2011 NS 13 59 2 68 0
P 2 1 1 3 0

2.3 LSRR i R R AR
ASHIFSEXS 3 A S ) 4% 1 e Sl Wy nf FORFE AT P STk R sh A7 sk 7 o
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x7 MELENINFERBEFERITHEHTSM

Table 7 Dynamic analysis of soil fauna bag of corn stalk degradation rate of contribution

o Y TR %
BEJT 45 Degr:dati(;nl - Contribution rate of soil animals
Sample names i Year SR T N Y PR )
Soil macrofauna Meso-micro soil fauna All soil fauna
FEJ7 A Sample A 1 10.70+1.41 8.71x1.11 19.40+1.59
2 8.27+1.39 14.23+1.46 22.49+2.00
3 7.99+3.76 13.88+7.79 21.87+4.05
FEJ7 B Sample B 1 9.67+1.77 7.18+1.57 16.85+3.00
2 11.96+2.53 10.97+1.33 22.93+3.64
3 18.127.06 8.88+6.68 27.00+3.45
FEJ C Sample C 1 10.84+3.15 6.81+2.42 17.66+5.45
2 8.14x1.92 2.85+1.18 10.99+2.70
3 16.47+5.05 7.61+7.46 24.08+2.46
#£J7 D Sample D 1 10.93+6.09 4.80+0.95 15.737.02
2 18.93+1.77 15.85+4.11 34.78+3.39
3 21.52+6.65 1.61%1.58 23.13%7.95
BT E Sample E 1 10.70+5.76 5.17+0.85 15.87+5.01
2 16.86+8.20 15.05£10.26 31.91+3.84
3 24.18+7.01 12.33+1.49 36.51+8.27
FRAFETT P EME 1 10.57+3.54 6.53+1.96 17.10£4.32
Average value of 2 12.835.72 11.79+6.54 24.62+9.08
all Samples 3 17.66+7.73 8.86+6.90 26.52+7.39

M 7 W LIE L RA L IS YRS AT o 2 B B R VR L AR IS R EORFE R R DTk
FREEBAGHE AT 3 Fros 8 B 3 X0 FrA R S E AT AT A T DL Y B R R 1 I
BIYRTFEFE AR () TTRRR K T /N R SR8, O — AR KR g sh i 5 bR+ S B ) TR R 2 e 0
(P<0.01,F=14.8852) , & AP KA+ IS5 /N + 3 5 1) BT ilikoR 22 5K 1 3 (P<0.6450, F = 0.2169)
5 AR R S Y)Y SRS Y TTRRR 25 ¢ 1 3 (P<0.01, F=10.8043) , A[EIFE Ty Z 8] L8 A B - 2
— AR [ERE T ] R IS ) BTk 22 AR B35 (P =0.9953, F = 0.0458) 11 A [a] ¢ 5[] v /)N 80 - S5 3 ) 5t ik
XS EE(P=0.0612,F=3.2120) , f/NE - SEEIAERE T A T oTlkRIR K, K 8.71%., EREJT D Hiot
BRI/, N 4.80% 5 AEAN[AIRE 7 TR KA+ e S W) o Bk 3 2% ¢ 1 % (P =0.02688, F=4.3588) , 7EA£ )7 D
TR R RK, K 18.93% , TEAETT C BT R /N, N 8.14% , ARIEEJy [A] /N + 3 s ) Bk o 22 5 e
W3 (P=0.0565,F=3.3152) , fEFE)7 D thotik3m K, 15.85% , EFE T C T oTikR /N, 0 2.85%, 5 =
FERRIRE T ] KRB 3 sh W) sk R 25 AN & (P =0.2158, F = 1.7480) , A[RIAE 5 6] v /NBY + HE5h ) T ik R
ZRILBEE(P=0.0729,F=2.9908) , FEFETT A W otk R e K, I 13.88% , 7EAE T D W otk R/, M
1.61%,

h T 5 SRR AR SR AT B AR Z A1 SE R, AR SCRH Pearson #4740 56 /34T, &5 I8 IE
KFZ AR S, MR 8 ATLIE W EIT AR, ANFFLAR A48 T IS A5 R 2 e MR
ARG RS FE A R S IR AE, R A IEAR G, I — 2R e s e RS AR e A e b fE 3 sh W RRAE 3R A
SR T It 2R 22 1 (0 A DA 78S ] (%) A BRAE Jy v R B TR) , 3 158 B 198 sl 4 b A A R i A FH 52 3 - R85 11
PE T L R TS [R] 90 48 A 3 8 B I Sl 0 A 2 S 8 A 22 0 (S TRl A A8 2l 32 204 DRt e AN ] L
TR A A A AH R I AR B2 M AEAE DT E AL As R3S Y 8B SRS AT R R 2 i, HLARSC
PEARRE, SRR M Z IR 2 KR A, 40 AR EE R 52 | S sh Ry s, FE 05 A /)
FLINAS I RERE AR T C/NFLIMAS I ZREME BT D /INMLIMAS I RESEL PR T7 B R FLIMAS I 2R R 7
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Fig.3 Dynamic analysis of soil fauna bag of corn stalk degradation rate of contribution

®8 TEWHERRSHETEDBEIWITEOHITER)

Table 8 Characteristics of soil fauna and net decomposition rate of stalk ( Calculated results of fauna)

TS AEL FREE EZ: ks
. Soil fauna number Group number Diversity
s SERF DERwmkw (DR wERE
coefficient (Sig) coefficient (Sig) coefficient (Sig)
FEJ5 A KAL 0.988 0.097 0.772 0.439 0.985 0.112
Sample A il 0.994 0.070 0.995 0.062 0.987 0.102
/ML 0.964 0.171 0.998 * 0.038 0.879 0.317
K5 B KL 0.949 0.203 0.934 0.232 0.950 0.202
Sample B CEER 0.952 0.199 0.979 0.132 0.951 0.200
/ML 0.944 0.213 1.000** 0.008 0.992 0.083
K5 C KAL 0.954 0.194 0.992 0.079 0.863 0.337
Sample C il 0.948 0.205 0.978 0.133 0.798 0.412
/L 0.399 0.739 0.989 0.094 0.998 * 0.043
HH D KL 0.639 0.559 0.997 0.051 0.384 0.749
Sample D gL 0.488 0.675 0.932 0.236 0.200 0.872
/L 0.482 0.680 1.000* 0.020 0.862 0.339
T E KAL 0.943 0.216 0.103 0.934 0.994 0.070
Sample E el 0.934 0.233 -0.449 0.704 1.000* 0.06
/ML 1.000 ** 0.006 0.321 0.792 0.543 0.634

# % 1925 5K, * 5% 57K

1%7KF LR35, #8097 B /MLIARRIREZE R AR T7 B /ML IMAR B T 3ESh W) 80y R 7 5% /) BAR K L2
F o EREH LRI 23 504 Z R J7 2250 M ik 9 B |l 9 ] DLFR H : S OKAHAF8 A b B4 J7 (4]
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14 Wi A5 BRI VAR F KRR AT H 7 2R L e sl W R 7 22 Ky I G 5 AT A ) 2 i 365

RIS HERZEA EMARKR I BA RE KR (P<0.05) , FORFEFFE H AR TT 5 ML 52 B A
FHX - HE Y FEHEROR = 6 B A I 5 35 R (P<0.001 ), % 38 2y A~ (A B5ORI 85 188 A5 ¢ 1 355 1 52 il ( P<O0.
05) . ToKid HPIRETT 54703 1 5 HAR I 3 sh ) S i R0 = 5 A A e 252 (P<0.001 ) , Xt -3 Yy
AN R BE RS AT B3 R (P<0.01)

®9 EREE LW TS HHMERI

Table 9 Analysis of influencing factorsof variance of soil fauna in the decomposition bags of corn stalk

- W ZRE(H)  FEE(D) WEE(E) MHIEZ(C)
Individual Group . L . .
Density Diversity Richness Evenness Dominance
number number
hBLibE
{L i 0.741 2.029 0.967 0.208 2.478 0.422 0.846
Treatment plot
7 % X FL
ﬁﬁ ot 2,761 22.301 """ 2.629* 0.959 19.128 *** 1.964 0.665
Sample X mesh
e AR
RIT X 5.149** 14.067 *** 5.044 6.902 """ 13.575 " 1.562 3.536""

Sample X year

# %% P<0.001, ** P<0.01, * P<0.05

3 i

3.1 R[EREAF I H 7 3T RE AR5 K e i 7

N Az P e e R FHA [ AL HE e oS B b A Ak 3L e aod ok 8 A 3 0 A B 4 O 2O S i VR )
PR, ARWESE B RS R AEAN [RIAL BT 2R REAT IA PR figp ot i v 4 33 sl o 137 45 i e 55 - S sl i 56
AR AL RS AT A T 7 SR BERL ARG . AR AR D5 b 7 SO0 R AT R A A R 3% . FORFE AT+
TACEE I 790 R R D S AR i 3 B S (I8 T e b X B D, 3 e P - e S 1) 5 Bl A W 45 4 R DRRS  fip
I T AN R AR FLBR ) 12 5 R AT e it ) L e sy i e 55 Mk, R v R - S sl 8 AR FL K
8%, R LSS REBEA T FLIMAE, /AL RS R /N S Sh WrdE A L PR, RAL R4 245 i A8 -
HESH 5 AL IR REAT RV T, op AL AR 32 SR v /N R - Sl ) 5 B W RS AT R b L /LI AR 32
SR IRSAT RN ] . TEA TR RS T8 THARBES | B R4 0 FL R O AZ /N RS AT 0 igg ] 18] B9 28 4, 5 AT
O3 AR WA X e WA/ N FL I I A X - S sl A AR BY BEAT BRGNS, b T2 15 23 ik ) L S sh Wy 2
R S Uty S e s R 1] 3 A L W T 7 o i 1t i R S L Y o NI 7/ B R
i REFE Sk A o (EL B 5 53 P TG it 5 1, AR AS 5 O3 ik B B3R 2 A 3R 4 i A3 e W o 1 o
DATE AT B A< 2, 1A , AN [] 190 -FL ) IR AR AR S 95 AT B A 35 M (225, 53 A, S [ SBURE PR 17) P A R fie B0 i
FERY BTN, R  JBORE o [0 R FF4 AR A R s B2
3.2 AFEFEFFE HT7 3R d S YA RIS XA AT A ) sk

TERGFF R A A v, R 2 - 3 sl ) S BOR M RERS AT, I 208 A 358 vh A T JEORf 3 5 T v /N R 9 5 )
(¥ “E AR RS R - e sl Wy 1y HE A 5 P 0 A R SR R IR, SRR - S sl gy b/
T - e M AE U8 v 0 ik P R A PSS ) LA B VR i B2 S5 I 22501 . 45 AN TR S R - e s W X s e A %
SN UL, ORI 4 S ) DT kAR 55 i /N S ) SRR BN AR SE RIS Tk R e T
S TTRRR A /NS e TR 32 R R D ORI - RS Ay i St e, 7 A AR A v 45 i I 8] S O
fipA rhRAE R AR FERE DT D L =BG IN R a7 LIS BT B, Fe AR D7 R AR
TSI, AN P RBREETT A TS SRR AN Rt 1 (HRS AT SR B AR e i i . X R
TERETT A PRI ERIBCR . . 202 HIREBUEM S SA LR 0 R T I L R SR 3R ek
A, R AT T RERE AR iy LR U E M n O, B A A M S A A A I 20 D b SR I T R R e AU,
IR MRS S S s, DR b sl S U W LRI A R RS I i S A28
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3.3 R[EREFF L 730 L sh S RE R IR A ) OC 2R

AT i FUANCREA O I A HILBR S i nde A 2, s AL 7 i ELREAS 88 in + S8 3% 2= B 4
B P S K AR T R A AR L R AR AT A H 5 X 2 R R A T R g MR R
JE R, SR AR o A 22 5 2 RO W) E SRR P 2k, AT DI — 5 4 Bl A= 0 8 50 T LN RS AT 2 i
BREE, PR TT R A, AT SEAT ) T e /N S R AT SR TIRS AT A FS 6 T S R BORS AT R 14
EYIEZ , RSN R —E SR R s AR RIRS AR M7 32 i BORS ATo0 i FE E O AN ), BRI A 1
S AT —E 2 e, AR AR IAGE T RE Dy LS4 BB B AT P PEAT LA R, AT Ry SR W B v
PR TR R R, e SRR YIS PR AR , o - S b oY AW A 5 AL i A R B )=
AHUBTE S LR A

LR LIk, SCun AR W] RS M A B SRR AT R R R BLIEAOC , Dk, ISR RS AT R A HAT
WA RN o AR TERS AT I FH b A 5832 M A 570, A M) T 48 i L S sh Wy o 8o 5 e i, it
Hb WA X FE AT A e rh S sl ) 5 0 ) AR LA LA RO 5 A e A 10 3 ) 4 H R TR AT 5T, LA B
M A T B MILEE, O B e G e i R S S SR S
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