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Abstract: The increased atmospheric nitrogen deposition is an important part of global climate change. The study of the
effects of nitrogen deposition on soil ecosystem is also attracted public attention to ecologists. Soil microorganisms, the main
player in organic decomposition and nutrient cycling, play an important role in maintaining the functional diversity and

sustainable development of soil. The notable increase of nitrogen deposition changes the structure and function of the soil
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microbial community. The different aggregate, with uneven distribution of nutrients components, provides the spatially
heterogeneous microhabitat for microorganisms. In order to reveal the response of microbial community distribution on
nitrogen addition in different particle size aggregates of grassland soil. Since 2010, We have set up six nitrogen addition
treatments (N, (0 kg hm™a™ ), N (15 kghm™a™), N, (30 kg hm™a™"), N,,(50 kg hm™a™"), N,,,(100 kg hm™>a™")
and N,;,(150 kg hm™ a™") ) to simulate the field experiment of nitrogen deposition in Stipa baicalensis grassland in Inner
Mongolia. Phospholipid fatty acid (PLFA) method was used to determine the content of microbial PLFA in three particle
sizes soil aggregates (>2 mm, 0.25—2 mm and <0.25 mm diameter) , to explore the effect of nitrogen addition on the
microbial community structure. The results showed that the nitrogen addition increased the soil carbon and nitrogen content
and decreased the soil pH. Nitrogen addition significantly increased the total PLFA content and fungal PLFA content in the
microbial community of 0.25—2 mm soil aggregates. The addition of nitrogen also increased the ratio of fungal/bacterial and
gram—positive bacteria/gram-negative bacteria ( P<0.05) of 0.25—2 mm soil aggregates, but decreased the microbial
Margalef index of soil aggregates (P<0.05). The correlation analysis showed that total PLFAs, fungi PLFAs content, the
ratio of gram—positive bacteria/gram—negative bacteria and fungi/bacteria were positively correlated with soil organic carbon
and total nitrogen content, but negatively correlated with C/N ratio. This study revealed that the nitrogen addition for 8
consecutive years significantly increased the soil organic carbon and total nitrogen content, decreased soil pH, and
increased the fungal community of 0.25—2 mm soil aggregates, and the variation of soil organic carbon and total nitrogen

was associated with the increased fungal community.
Key Words: soil aggregates; PLFA; soil microbial community structure; nitrogen addition; Stipa baicalensis grassland
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MY TR ML, A Vi A5 FEBI S0 AR W TR X K R -1 8 P R AR ARI A 0 53 i R BN T LA - 8 AT SR A e 5%
PRV REE S A e 03 22 5 | LI FH AR 0 B0 B 38 U8 T U W R T 5 R R 2 BRI . Brriar 261 BIF 5T
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RRMFZM L2 mm F10.25 mm SRAEFREE 38558 3 SRR - AT R AR ARRFREL 100g 7E 4°C KT
1) RERCE AR R i 12, T EIRS) 10 min, 880430 60 1K, 5355 1 >2 mm ,0.25—2 mm F1<0.25 mm
3 ANRIAR Y - IFE A SRR B G AT SRR Sy R PR 43, — 0 43 T P T I B P 5 o) — 8B 4 A T -
70°C BRI AT, H T3 Yrwi s IR W2 ( phospholipid fatty acid, PLFA) %€,

R1 BERMEHGT LEERBELERCFREAREDR)

Table 1 Basic physical and chemical properties of tasted soils for different nitrogen additions ( Means+SE)

y g AN a AT
4hE A LB TR A A A
Soil organic Soil total Soil total . HAR
Treatments/ . Ammonium N/ R pH
(kg hm™ a~) carbon/ nitrogen/ phosphorus/ (me/ke) Nitrate N/ ( mg/kg)
° (g/'kg) (g/kg) (g/'kg)
Ny 26.62+0.22b 2.71+0.05b 0.44+0.01a 22.60+1.12d 4.45+0.25¢ 7.19+0.06a
Nis 27.02+0.16ab 2.66+0.02b 0.45+0.01a 21.21+1.25d 3.92+0.14c¢ 6.74+0.02b
N3 27.28+0.31ab 2.98+0.14ab 0.45+0.01a 28.80+1.55¢ 4.28+0.12¢ 6.56+0.05¢
AP 26.74+0.68ab 2.83+0.19ab 0.43+0.01a 46.70+1.31b 6.16+0.45¢ 6.64+0.01bc
Nioo 27.77+0.24a 3.09+0.10a 0.45+0.00a 45.63x1.31b 10.81+1.61b 6.33+0.03d
Niso 26.88+0.29ab 3.11+0.11a 0.43+0.01a 71.23+3.78a 15.05£1.07a 5.82+0.07¢

Ny :0 kg hm™2 ﬂil?ﬁ%%‘»ﬁuﬂ‘fi; Ns:15 kg hm™ ﬂilﬁ%%ﬂﬂﬂ‘fﬁ; N3 :30 kg hm™2a™! /ﬁ%ﬁ‘%bﬂﬂ‘fﬁ, Ny, :50 kg hm™2 aflﬁ%ﬁﬂﬂﬁiﬁ;
Nigo: 100 kg hm™ a™ EREF ML ; Nisp: 150 kg hm™ a™" ; [WFIAR/NG FEER R AL Z 8] 22 5 5.3 (P<0.05)

I LR FH K A5 AR B R B 48U - LU (00 5 A R0R T BIL IR | VAR 5y - PR - PR - PR Y A0k, 2
Je R AT BN 11 (AA3, Bran+Luebbe Crop , T [E ) illl 5 ; 48 R FH s Sl R - I T A& -BH B L LL (-8 A1 o ol
JE DI AR S E RN AR IEE, Z 5 R U 8 23 B A0 2 5 -3¢ pH R FH B 38 o A 32 (MP511
pH 1) $ oK e 1:2.5 Wl

+ 4 PLFA 52 . R Bligh-Dyer ™ :E47 + 52 A R AA G AE BRSSO B AR i T R 53 AT , H5— 70°C {2
PR BT e EAT IR T AR T8, PRI 3g VR T L AE A S5 - FP - B R SR AR B IR 5% 7 18O S BRURUR , FH &
ST, AT G T2 B A5 BIBENR IR DR , B i e i Y 208 5 R TP 18R Ak S AR AR i P 1, FH L
T EIMA N bR, R HP6890 SUAH (4,1 -HP5973 J5T 31 3k F AL ( GC-MS) #EAT 434, iR [l B2 4 iy 44 2R 1]
Frostegard ™ J5 ¥k 44 , R f 7 W R FHIG AR N AR i 2 2, DA U oe BR R BR AR R P b, AR 90 A [ Bl 2 A1) 43
TR AR A 2B, PLFA &8 nmol/g F/R, PLFA RAEYIRAEMNZ 2 Fin™, ARAEA R
A W BERE AR I D R 0 7 T S5 M AN JE R A7 L5 0 ELBA (Fungi, F) 458 ( Bacteria, B) 2% [ FHPE 40 A
( gram—positive bacterial ,G* ) FI#E % [G A PE4H B ( gram-negative bacterial ,G™) . TIEHAY) PLFA & & DL il
FIAPRFAENR DT R I AR

e R ARG A Wy RV AR IE FH BTG PLFA S0 T35 2R P8 4 2 5 AR 2 FEPE 46 20 ( Simpson diversity
index, Ds) FAC-YE ZFE: 5 KL ( Shannon-wiener diversity index, H) . & & 5% ( Margalef index, D) KR
R AR TR

Simpson ZAEPEFEEL . Ds=1- ZPiz
Shannon-wiener Z2FEMETE 4K H=-%P In P,
Margalef &5 FEFE AL . D=(S-1)/In N

K, PR @ Fl PLEA (U9 B PLFAs B LEAI, S — AR rP A DU L A9 PLEA R, NV AR S b PLEA
) i,
1.4 BdRgiit 500

FIHH Excel 2013 F1 SPSS 20.0 H A XS0 Ects #4758 1534, K FHER R 2R 5 22 737 ( One-way ANOVA) Fll
Fe /N 35 22 78 (least significant difference, LSD) XJ AN [R] 208 il Ak BR8] {8 B9 T 22 50 B Al 22 S MR T HL 3R
(P=0.05), FEIFHVERI Origin 2018 FfFAbHE
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R2 RIEBEVHBIEIEHTER) FREWY
Table 2 Soil microbial phospholipid fatty acids ( PLFAs) biological characterization

A=Y BRARNR AR Fh2E
Microbial group Phospholipids fatty acid signatures
B Fungi(F) 16:1w5.18:1w5.18:1w9,18:1w9¢c . 18:206,9

11:0,11: 1wl ,11mel19:0,11me20:0,12:0,14mel8:0,15:0,16:0,17:0,17;: lw7¢.il7: 1w5¢,18:0,18: w7,
18:1w8,18:1w11,18:1w10t,18:2w7,10,19:0,19:109.,20:503,6,9 .24.3,11,14,17

HOL R PHMEFE G bacteria i14:0.,a15:0,i15:0,a16:0.i16:0,a17:0.,i17:0,218:0.i18:0,18:1w10.i19:0

" e . 15:1w6¢c  16:1w5¢ 16:1w7c 16:109¢ .18 1w5c 18 1w5t . 18: 1w7c ., 18:1w9t.19:1w9¢ . 20: 1w7c¢ .20 1w9c,
22 G bacteria ey17:0.ey19:0

3 iva Al me 23 3FE R A1 S5 ORI LA IR ITR , @ o 73037 VA b T NGT 2 8 44 3

Y7 Bacteria( B)

2 HRE5HH

2.1 RE I A B 5 ) 5

REWMBZEZm T H BT (£ 1), bEE A Z W3S G ok 248 S AME S AT
A R HURTE N, o b BRI 2 THE (P<0.05) , 13E TR N, o Al N, o A FEE B 25 75 T4 8 ( P<0.05) |
N, A RS IS S A B 5 T N FE (P<0.01) 5 1IELTETE R A ZTMAL B rh 2% R .2 (P>0.05) .
€ pH Rl S 0 i A B E R I (P<0.01)

2.2 FEREION e A R R P i A W eV S5 A A s

RERINEE 0 T A RIAPUEY) PLRAs IS8 (K 1), BEE R Z AN 50, 48742 4 4
HIR R B PLFAs L FF PLFAs ZUEA PLFAs IR/ A5 FL S 2T S, S AR BINAFE NN,
Xif e REARGE Y PLFAs 185200 5 56 BEAH ot R 38 ) N oo Ab BRI 25 42 5 T >2 mm H3EH R IR B PLFAs |
FL# PLFAs FI40 PLFAs f9% 4 (P<0.05) , #2517 0.25—2 mm IR R IK 5 PLFAs FIEL [ PLFAs &+
(P<0.05) ;<0.25 mm +3EFIBIR M PLFAs  FL & PLFAs FI4H 5 PLFAs &1 7E N b PR fe s, HLR 325 Tx)
HEALFE(P<0.05) o Ny Ab3E N ARFEAH LG, 3 AR T >2 mm A1 0.25—2 mm 1 - 58 AT R K B PLFAs | FLIH
PLFAs %1t (P<0.05) , {0 55 FEALBAH LU I F R0 . 0.25—2 mm 3P G*/G™ LUAE N A3 T 1835 5
T R LT/ AR A N AL B2 5 T XIR (P<0.05) ,>2 mm A1<0.25 mm 3R G /G FIE B/ 40 H 5
XA TC R 3 2253 (P>0.05) , N Ab# 0.25—2 mm A AR B/ A B 8 N Ab P I & AR ( P<0.05) ,(H Y
XTI 25

[ — A R IR 3R AR RS - S AR R S ) PLFAs 198 A 7E 8 22 53, U ) B PLFAs
H# PLFAs SR 7ER—H T ¥R 0.25—2 mm +IEH BIKRE, <0.25 mm 1 BIKRAL, 405
PLFAs S RIEA R EFANLE . Ny oL F<0.25 mm +IEFBA R PLFAs & KT 0.25—2 mm +
AR IR (P<0.05) 5N, o0 FE<0.25 mm +IEPHI R IR B PLEAs FIZHTE PLFAs % i 83K T 0.25—2 mm +1%
IR (P<0.05) . [Al— R RABMAEFE T ,0.25—2 mm H3EFBIK G /G TE Ny oo A0 HL 5 5 T>2 mm I
<0.25 mm - IEA IR BB/ 405 HAE AR TR AR A SR AR ) TE i 22 5%

RAEZPINEERL T 3 ke 3 A RARHE YR Margalef £ & FEFEE( P<0.05) , X} Simpson Z £
T4 Shannon-wiener ZAEVEFEEOIC W E 25 (£ 3) o W —Z R EMNALHL, B N o b B AN )4 4% 1398 141 S 44
i) Simpson Z A 48 1 . Shannon-wiener 22 FF 1 115 £ 47 10 35 52 i A, I Ath b 3 52 M) 35 R I8 3 N o0 A0 3
<0.25 mm T IEFIRAK Margalef 3= 5 B 550 3 & FRIAFT 0.25—2 mm HIEFRA,

2.3 P RARUE YRS S AR DT A BT

Xof e A IR AR AL W RV 5 A2 F R 7 2 (R A T AR SE MRS BT AT AT (35 4) |, 3 R AR 22 I S5 1 A W B
VREEAAT A AR OCME . BRI R DL A MRS F.G' /G M F/B B2 E M IEAH XX R (P<
0.01) , & PLFAs 5A PR A 2R B E I (P<0.05) , 1M 5 &M ER, AIRS FEEREE EER
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Fig.1 The effects of nitrogen addition on soil aggregates PLFAs ( Means+SE)
RRIKE TR R B IR AR 2 18] 25 53 .3 (P<0.05) , A IR/ING F1: 3R A AR AR AT SR (A AL 392 8] 25 57 i3 ( P<0.05) 5 Nj:0 kg hm™ a™'
RERIMALIE; N 5:15 kg hm™ a " EBMAEFE; Ny 30 kg hm ™ a ' HE B ; Ny :50 kg hm™? a ' R BN H; Ny : 100 kg hm™
a "EFEWINAEEE; Niso: 150 kg hm™ a™' EE VRN ; PLFAs. phospholipid fatty acids

MR R ; W Simpson ZFEMEFE S Shannon-wiener Z2FEPEFE B0 B35 IEAH G (P<0.01) . HIEMAIRIK C/N
R PLFAs f1 G/G R BERMICKR, 5 FEEIEHE R EEAHIX KR (P<0.05) ; 1 pH 5 35 B4
ERFEMRIER(P<0.05) . HIHHARKA LI 4K .C/N.C/P F N/P 5 Simpson Z FEE 5%, Shannon-
wiener ZFEMEFE I TC R EH LR,

LA Y e E IR 0 S 5 MR EUR S L R A W R R S R D BE Y 2 Bl 2 A
AR WIS S0 U YIRS (0L 1L, HETTE0 f A WREE DU RE AN L3R R A2, LI ATR R 1
LRI B T, R Y T BT HOE UM e MR S R U B BT R ) oY
PSR ATl A Wy it 4540 -5 B IR A AR MR s RR BN AR 25 R G2 B ) E 2ok A, AN S
AEWFFE AR AT DU IR B 55 R AT RAR B2 ), 25 2R3 W], RSN 8 355 i 1 33 AT SR AAAT MLk
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AN i DA VRIS 5
F3 ARFMLEN TBEARGMENEE SEENRM CPEEAREDR)
Table 3 The effects of nitrogen addition on microbial communities variables of soil aggregates ( Means+SE)

LR 2R GBS
Microbial community Aggregate/ No Nis N, Nso Nioo Niso
diversity indices mm
R REHERE >2 0.489+0.018Aa  0.494+0.025Ba  0.493+0.032Aa  0.526+0.032Aa  0.493+0.022Aa 0.47220.047Aa
Simpson diversity 0.25—2 0.5580.033Aa  0.498:0.028Ba  0.558+0.013Aa  0.5230.035Aa  0.516x0.027Aa 0.50620.018Aa
index (Ds) <0.25 0.506£0.046Aa  0.589+0.023Aa  0.539£0.046Aa  0.555£0.026Aa  0.545:0.023Aa 0.523+0.044Aa
BRGNS >2 0.847+0.023Aa  0.852+0.032Ba  0.850+0.039Aa  0.896+0.043Aa  0.847+0.028Aa 0.822+0.065Aa
Shannon-wiener 0.25—2 0.946x0.045Aa  0.860£0.038Ba  0.946+0.015Aa  0.89020.048Aa  0.881x0.036Aa 0.87320.025Aa
diversity index (H) <0.25 0.955+0.064Aa  0.988+0.032Aa  0.915:0.066Aa  0.935£0.034Aa  0.923+0.031Aa 0.895+0.061 Aa
FRERE >2 0.620+0.012Aa  0.567+0.010ABb  0.536+0.005ABhc 0.507+0.004ABcd  0.488+0.012Bd 0.552+0.021Ab
Margalef index (D) 0.25—2 0.584+0.029Aa  0.532+0.013Bbc  0.510£0.009Bbcd  0.490£0.004Bcd ~ 0.473+0.008Bd ~ 0.549+0.016Aab

<0.25 0.662+0.040Aa  0.591:0.017Ab  0.56120.012Ab  0.534x0.015Ab  0.535£0.010Ab 0.59520.017Ab

T AR/ING TR R AR A F 2 6] 22 5 3.2 (P<0.05) |, MBI AR K G -8R A B Mok A% 22 [ 22 53 8.3 ( P<0.05)

R4 TEARGMENEESHRERFREXES T

Table 4 The correlation analysis between microbial community and environmental factors of soil aggregates

. - L% [/ R
BT BES 4 T ® " KA/ A

) A Ds H D
Factors Total FLFAs Fungi . F/B

G'/G

SOC 0.290 " 0.368 " 0.477"* 0.366 " 0.218 0.211 -0.287"
N 0.270 " 0.326"" 0.448 " 0.315"" 0.228 0.223 -0.196
P 0.214 0.375*" 0.429 " 0.356 " 0.327 " 0.321 %" -0.183
SOC/N -0.277" -0.153 -0.360 " -0.036 0.020 0.015 0.235 =
SOC/P 0.169 0.195 0.104 0.260 " 0.003 -0.010 -0.188
N/P 0.189 0.236" 0.294 " 0.272" 0.171 0.163 -0.126
pH -0.191 -0.065 -0.065 -0.059 0.127 0.132 0.238 "

s FoR M (P<0.01) , * Fm BEHIK (P<0.05) ; SOC: HAHLEK Soil organic carbon

3.1 AFRBIN L HER AR B R R

AEFE AR AN B EE R T O LBRR A R A i XX SRR A S SR R Y R S
HIRAE R —2, ALK S P S A rTREA P i, — 2 TR AT S 2 R R AR e 17 b
T A0 S T VA P RAR R A i i SR i T R LR 1Y TR PRI A R R
Jnar et - SR AR IR A A, BT AR T U v Sk AR 2 S B X A 1) i BRI W SR 8 2 e R A 1D 7
et L Ry AR S T B, IR P 1) SR e B S ORI A5 B R R VS i T T e, X
TEARSE A5 R4 2R — 2, RSBl sl ol S AL T DK S A 3t i 3RV W P A LS B0 i NH
M i S S S A A A TR B A AR R NOS | S EURINE S R0 B a9 s T SR R 3R B A (i
HET LSRR RS VE 4R e T AR YA SR AR BN T B pH B AR, X S AT
BFFEL R —3 2 R R A A 2R 3D NHY NOS &5 4 NH B OIS 2 Bl H 81 1
TS 1 48 pH AR5 107 NO; 7RG A P r dhy T R P 2 3 B0 e rp A9 8 B BRI B S R i 0
WA, H WL RIRE 2 S BRI
3.2 FERUNINNS e R AR WIS A5 R A ST

LI R it A 25 R G R E A AR A3, A A LSRG S i B BRI B B SR O3 B e AN
TS A Yl ad R b AP T AR e R B S R Y BUIEPH 00 H E AR | STRE T LR
B RBIORRE D . AR I IR YA SRS AR, — 7 AR R B T LS A
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B A R TR R 5 — O, R AR 2 T B SRR A RN SR S R B A A B S R SR
B KOG PERIRRAL Y, G5 R i S 8 AE AR NN , + A R ARG A W) PLFAs FIEE PLFAs
i B R R TN A 3G 0 S T R A, X S AR A X P By 24 R A R R TR IR IR A AT 4 R —E
VI & Z 7R hnS 38 PH B AU E W i PLFAs FIELEE PLFAs A7 3 W42 #3000 , B DL b K R R Eds it
Xof - g PR SR ARG M AR I RSCR RO R, SRR A SRR TR th TR S RE A KR
[ =, A B IR R T B AR A 4 A R 75 A B BT I T A HLER B S T A MLER R
M) 398 B TATEYR A0 T DN T, A LR I A M T B RE TR A R, A MLBR A R 1 T B AR KR R
AT & B 0.25—2 mm 88T R LA & 1 0 3 T A B AR AR X R B T 0.25—2 mm
T IEP R IAR S PLFAs FE B PLFAs & i T HACK 22 9 IR, N g A EE N, A0 1 358 P SR AR 3 A= 9 2
PLFAs  E.J# PLFAs FI4H TR PLFAs % 2 10 35 T R0 R 8 AT BB 2 S vk B i A R NN S 803 pH R, AR F
(GRS

M PR PR M B/ 2% ER B M B OB T T 48 s B8 R 2 B A R e 7 9 A
5RO YIRBE R B TR K T BN TG RO BN ST U SR . >2 mm A10.25—2 mm +
P BRAK G* /G~ A 2 N2 () G N 2R T 8, e B 2 SR 3% VR 6 P 398, R AT 3R 4 o5 7 i R
SR R R TR — AR B INAL R ,0.25—2 mm HIEHRIK G /G i FHARKAS, i1 0.25—2 mm - HEHA
AAH L T It 7% - 1 P B AR 2 8 B B T 5 . Penuelas 251 YU BE % A 2 I HEss b, H3Eh o bR
wlvE S AMNIR BN T B A 3 R G R BRI A — A SRR T I B IR A2 BR Y
g 2 FOPHPE AR K B i G/ G E AT AR T R P R R SR A S

AT BT A A R AR T 4 B IR AR AN AN iR A ZE AR TR A H A S R G, i T A DL R TR
], FEGX P AR I R IE R FORTR . LB B ffag 12 R 0 + R0 B8 B i R AL i 22 1%, A R T /URN
eI AN INTITRA T (B by =Y 1wk - S W50 WS A AR <X A S 13 OB VA o e = 3 =N
FRL/ 2 TR LU AT LA Sz R A 4 48 A 2 28 G 65 K R ) BE X6 A [ 8 AR B W 2 IR SE  BRL, N b B afE T
0.25—2 mm 35 P AR EL B/ AN ;N o A FEARAS T Ny AbFH 0.25—2 mm 32 FA 5K B3/ 240 B RGBS %
HRTG S B, X 5K B bR AT 45 A — B, R DR AT B R A IS X B B VR AR R R K, B T
Tt + e & A B A K, — SRR R RN GBI pH PR, O BB A KR T3 B p 3R 8E 1M
SO0~ 7y 1) K e S O A1 = N A G

TR VIR I 22 PRI 3R AR I o e R A U R A, 5 e i ) B A e B 4 | - SR ) A R S DI
PR O R AR B XY BRRIFINERT 3 AR L HE A R AR GE W BETE (1) Margalef £
BIETEE, B 0.25—2 mm T 3EPFURIRA: WA ) Margalef & & &5 %02 & X F<0.25 mm TR, X
AREE TR Z RN FECIE pH 51N, H59 pH 20 R B A% B A4 3= S48 4, mT LAl i 5 i)
Bl A= AR A% TS 2 LA R A B A i P, DT A0 e A %o - SR B 5 w2 R 0 o A WAL, 5 i el A 4
MBI EE N R AR, R E YRS T RO PR A 1 pH B W IR A
R, B pH BRI RS, 300 E Pt 238 pH A — 2 TR SZ 70 18], (IR0 1 pH S 9 i A= 1 A
6N, R AHEE o pH W] 6 S 3 il MR v S BRI R N 22—
3.3 HHEPARIARRUE I RETE S A T R AR e A

TR 5 S RUE YRR S I AR R, A T R AR S e A M 1 4
FILH R AHIFGESs BT, I B ARG Y1 4 PLFAs F .G*/G 1 F/B 5 A Bk .4 A A4 B 52 15 A ¢
KR, MG C/NAAFANSE, X548 A % K L 1 By et A Wi g 45 R — %0, H3EfEd
VER TS RGN s o H SR MR R i R MEH . HERUEY S5 18 RS TR
PEIR AR L3 Y e B, 5 R LA 5 2 DY 56 2 [R] B ) 38 A SR AR i) T il B HL R e M
HEMIERY ) MR R, A VRS B/ AN LA 5, T RE SR g MU RS e e £ R A,
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B PSTENLIRI RS 2 L3 Y3 A HUBR % ) AN b T2 0 S TR 20 B 4 331 5 1 TR 3 A T
VR XA ALBER (1 it 47 3 L 48 B8 iR O LA - S LA 3% 5 R R 400 T 194 AR X 2E BB DDA O, Degens
A TURI TR 20 S PR BRAAAT 35 SR A R T VA SRR AR I, K VA SR A P I A T AR T 2 R R A
WP R BG4 A B AP C ™ WX AR %, IS4 N 1 S m i) A 2 B2, U )
7R DR 22 R 22 (e 0 b ST DR SRR BR T 18, DA T 0 B ) BELR: 1 A LB 1) A T EL AR 1 0 B4 L o 22
SRBE T LR BE W 25 5 250 BILBR A 8, i 98 [T 7 1) 35 P A BTG B 2 1) 1) A IR iR e 78, 48 o Bl 7 A28 2
PES 1 C/N B BN SRR LR I AR, C/N BRARI , 78 9 R AR B il i A R 5
W2 ROmifle it TR YR RN, X 0] B A R C/N HTRUEYIREYS B PLFAs FIECE PLFAs 5
GRS S

4 #ig

DUANREN R 5 2 8 AR AR U AL, R DR s il | WP 1 R0 3R S x5 Ji - S A SR A2 )
RER S5 , AR 45 SRR BRI INEE & 7 APl 2 A S A ME SRS &, [N 53 pH K
%, ARG EERS T LEARKGEY S PLFAs FIE PLFAs, Hrp Ll 0.25—2 mm 3P RIA SN B
F; BAER —AbH R 0.25—2 mm HHERIRAKGHAEY) S PLFAs | EL PLFAs (G*/G™ R F/B 3 & T HAbRAZ
AR 1 e R ARG AE P 0 4 1 O 2 A e M 1 R 34, v Wk B 1 R0 I X A= ) PLFAs &5 i 1942 iff
RORBOM 2308055 . AR US04 35 AR T 4 38 PR SRR BB AE 0 1 Margalef & B2 48 %5, X 3 o A W i %
Simpson ZFEVEFEEUM Shannon-wiener Z2FEVEFEETC i 2 52, 1 18 A SR ARG A= W) 2 PLFAs L PLFAs &
i .G'/G F/B 5 1A SAMER SRR R EEMHXKER, 5 O/NHMHX, &R, EHNARR
PRI LAGE FEAE Wy A A A L e v e 3 203 i A e AR P 5 T 2 0 33 5 S (DR A - 38 DA SR AR TR A= R 9 A
TE2 5 ,0.25—2 mm -3 PSR TT 58 SE 8 A I M A A7
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