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1 I AME K2 B IR S IR B2 B, M AT 210095

2 thELO BB BF SR, BUM 310008

3 A THAM R, HE 665000

FEE o n AN R A 7 2O 2% el 4 3 BRI P 45 A8 (4 5 M) | ARG S i I 1, SR B % R ( CK) (iR IE (N300) A HLAE it
(OM30)3 MALFRAY 0—10 cm F1 10—20 cm W52+ 48 3 it 3@ TR, 4B A FRIMEAC AR FE T | A5 T 1 38 L R 3 25 A0 AR A
LHS H AR C R, GPREW] 0—10 em 1 )2 EHE Alpha ZHEME RS T 10—20 em 12 (P<0.05) ; 7E 7] — 1 )2
1, Alpha ZHEPEARAGEH O CK > N300 > OM30, 25 1] 73 1] 48 0T 16 2% bl b b = R4 L 1 28,
Sordariomycetes 4, Tremellomycetes Z4H Mortierellomycotina 5l & T 2E W ] TR TS E T T MRS FEE, THE T/
HFHIHE 0—10 em +JZ2 TR F AR , TS ULE 10—20 em +J2 P AT F 5 (P<0.05) . MiALAHEL S T 4%
TG TR TR B RIS T FRE BT TR B . ASIRIVR B e rh BT TEVE 4540 25 5 2 2032 + O v 2 (L3R 30, U4
S3 AT Monte Carlo B4R AT I0ZE 5 IR | HHEA PR 2R BRALL 280 S0 St %t -+ 18 B AR 2540 52 e B 2 (P<0.05)
T 5% bel 3209 pH 2B AT [R]— £ J2 o ECR RV 4540 1 52 R D F AN i3 (P>0.05) .
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Effect of different fertilizer regimes on the fungal community of acidic tea-

garden soil
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Abstract. Fertilization plays important roles in sustaining crop yield and quality, and soil microbial community and
composition. However, little is known about the soil fungal communities in tea plantation soils, even though tea plantations
constitute significant land use in South China. The diversity and distribution of soil fungal communities are significantly
influenced by soil physical-chemical properties and field management. Therefore, this study sampled the surface layer (0—
10 ¢cm) and the sub-surface layer (10—20 cm) soils from a tea plantation in the Puer area, Yunnan Province, China. The
experiment consisted of three different treatments. These were no N application ( CK) , chemical N fertilization with 300 kg/
hm® N(N300) , and combined inorganic and organic fertilization (30% N in organic form, OM30). Soil DNA was extracted
from the soils for PCR amplification and high throughput sequencing in order to study the effects of organic and inorganic

fertilization on the fungal communities of the tea garden soil. The results showed that the surface layer (0—10 cm)
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a-diversity of the fungal community, the Chaol richness index, and the Shannon diversity index values were significantly
higher than those recorded for the sub-surface layer (10—20 ¢m) (P < 0.05). Within the same layer, the a-diversity
tendency was CK > N300 > OM30. Relative abundance at the phylum level showed that Ascomycota, Basidiomycota, and
Zygomycota were the three dominant phyla in the experimental soil and Sordariomycetes, Tremellomycetes, and
Mortierellomycotina were the three dominant Ascomycota, Basidiomycota, and Zygomycota classes, respectively. The relative
abundances of Ascomycota and Basidiomycota were higher in the surface layer, whereas Zygomycota were relatively more
abundant in the sub-surface layer (P < 0.05). The N300 and OM30 treatments increased the relative abundance of
Zygomycota, but decreased the relative abundance of Ascomycota within the same layer. Redundancy analysis ( RDA)
showed that the compositions of the soil fungal communities in the two different layers were driven by several soil physical-
chemical proprieties. The Monte Carlo permutation test showed that the carbon:nitrogen ratio and the soil organic carbon,
total nitrogen, total potassium, and available potassium content can significantly influence the composition of the fungal
community. However, soil pH, which is an important environmental factor, did not have any significant effect on the soil

fungal community in this experiment.

Key Words: tea plantation soils; long-term fertilization; fungal diversity; community structure

I Y R S TR R A A WL R R R R H A RIBIE N AR
KA HLIE Y DR IR SR HE OSSP R R i Ao A v R P B [ A - etk W B s
ghFy SHCE L A R AN, TR Ty, 1 pH |, FRK SR EREE IR T A R AR i & AR AR N O AE AR TR, 9
¥ IR A Y RO SRR S 0 R T IR A Rk i A T B A O A R L,

AW REREEENEFEYZ —, BAERE RN, AR HHEES AW A S Y R DL RS
P AN R RT , btk it 2 R 2k — R0 AR Mk, il 4n 158 pH {E T R, 138 AL F S0 R & E
T, Ca Mg S5 455658 R U R ARSI L=, SHERIEVH L, 3R E 24 A R Y, HFHZE
JEATEE BT LI B T B AR T S AR AR 2, B TR S BT R A 1 I AW E R )2
WA A O TP - BE R SE R RNV T, T 8 2 (i Ak e - SR MRV S A A ST At AR M sRR AR
3

B A, A bl IR AN R R S O RE S REE CA M CHRGE 'Y (EEE X AR Tl R A A o A
ARG , (A 7 FEH S GBI BRI T S B M 2k b I BRI 2 R s L ik
TR TR AL T3 20X 45 el - 498 B A FE I8 2540 1 2 Z1E AT 40 o TR 300 W 1 BB R Ay, 7
BEAWUT R R e B F A A 5 3 W) 9 R R A 5 F R B TR 1 2 R S - e R e R
YIRS ISR RO AR | b L3R 4 A iy i A8 A L R 40 1 A BES 2t 2 5 i - 8 1Y) LR R A 45
Fa o) i AR A R A I 7 R O EE A, [ At R SRR ) 5 5 AR 0 B I S R ) it
Ty 20 5 e - M PR 5 25 A R 22 R B VR P, 44500 it TS %o 25 el = 9 P ARE 7 )2 i), ] L Ay i A R 4 5%
el 1 338 L R RV S it — o Y LR
1 #EAE
1.1 g HEAL

I HAL T 23 B TH TS R R AR (101°05'E,22°44'N) L ifE4K 1650 m S 2 25 &, J& T IEH4
PR KA, AR 15—20.3°C, TCAEATE 315 d DL b FER & 1100—2780 mm, Z5H shBh b =40 10 57,

FIAAERR 17 47, BRI IR, )2 138 (0—20 em) pH 2 4.24 , H P 4ty 34.80 g/kg, AT 1 2.70 &/
kg, A 50 5 i 49.88 mg/ kg, HALA R 97.70 mg/ke,

http ; //www.ecologica.cn



224 F0K AF AR T O AR 23 Pl - SRR v A9 5 3

1.2 kit

IRI IR T 2011 4F 437 3 /M X R (CK) |, A ZUE ; 4Lt AL IR 2L (N300) , UM 50 300 kg/hm® 214
70% L HEFC it 30% A HLAE (OM30) , A+~ 300 kg/hm® Zi%A, AR 4 AEE, BN/NX5E 6 m, K
10 m, ZUEHZEIE 1 REEAE, 3 UGB E A, Hod 30% 2B A T 11 3 () , HARE S 5I7E B e, 4
AEHTF 2 7.5 A .8 A fkil it 2 4E AL R 20%,

ARG RN AR AU SEAEIE, BT A AL BB B0 BE S 4 A — 20 o B R Al (P,0,)
70 kg/hm? BRAE TN (K,0) 150 kg/hm® BEHEFH (MgO) 40 kg/hm?, F7 B B0 FIEE AL 24 AL AR , P i Am
AT RS BRI Sk B R B, BENE S B RR B, it T 38 SR FH N T I ARt N it RE 9 ) A AT b R IR
15 em,

1.3 FEARES

T HERE SR AET 2016 4F 9 A EREAN/NX N BEREALTE 10 em Ab, Z2BR HRATEYIG , 430 36 B AN B
0—10 cm F1 10—20 cm [ +3E, RIS A5 H IR KRB A H MR R AW BRAIR G440 R TR AT,
STEUMIY . — 1y BT -80°C YKAEIAAE , FH T HEH 4% DNA K 5 — 0 H 3T T R 3R 30005

+ 42 pH (I E . FR 10 g KT HFETF 50 mL B0, INAZ CO,Z8087K 25 mL, IR A . E %, # & 30 min,
JH pH 31 ( ORION3STAR , Thermo, 26 &) I & .

THEA R (TN) R4k (TC) . FRIC 1 g 4F 100 H By KT £, R M 8 & B 3h 70 AL
( ElementarVarioMaxCN , Elementar , 72 [E ) il 52 ,

AW (AP) A (AK) W2 FREL 2.5 ¢ i 20 H KA1, R Mehlich3 242, £/K 1,10 124,
B W FE 5 155 ] ICP-AES( Thermo, TJA , 5[ ) il 5E

IR 5 R TR R — i SR A, PRI 100 B9 XT HHE 1 g, A 8 mL MEBR R, FHANA
10 i AR A A SRS BN B BUE R R 50 mL, BUE 255 W05 2 W ICP-AES I 5E 2 & i

-4 A A 5 R AR — e SRR T A&k, R B 100 B BT 1 g, A 8 mL EURER , FHINA
10 77 = SRR TH A, W TH B RE 25 28 50 mL, BUE 255 T 2 ICP-AES W5E + s st

+3% DNA ## 8 PowerSoilkit( MOBIOLaboratories , Carlshad , CA , USA ) Ii{F & 1 J7 B 42 B, B J5 W AR AR 3k 4T
ITS2 6 X 30 A9 9 384, 51 4 )% %) 40 F ; PrimerF = Illuminaadaptersequencel + GCATCGATGAAGAACGCAGC;
PrimerR = lluminaadaptersequence2+TCCTCCGCTTATTGATATGC,, ¥ 3 5¢ Ba J5 ## 37 FEA SR IR SCFE , R FH Miseq
£ ,2x250 bp B AL SR W %o SC R HEA TN
1.4 BdEabr

M s FALE R8I0 F QLIME 1.7.0—-devpipeline (http://www.qiime.org) #E17 Bi#E f 24 &K, OTU
(Operational Taxonomic Units) J&7ERGE KA FEBHARAL 2050, Sy THET#AT7 700, N AR —A a2k
BT R JE R AT ) R E R ARk B G S A T N 1] 97 % A AR A UH 9 2] — > OTU
FTAR Y DL IR 2k OTU /2R, 1R 25 3E3145 4373014 (14393147440 4540 B B9SE- 34 51 80 &5 0%
G| K 3RA 0P HNFEREA TP B/ NFFEL 70212 19, Z )5 OTU BARERIFHS SILVA $0di 47 Hexd, 345 R 4%
OTU AREFFHIER 1T W H B & o2k F By ora,

b5 A 28] (0 24 5 R T 225087 (two—way ANOVA) I FH LSD J5 L dE T2 W Mo, B #EAK PR E A
2<0.05,

Alpha ZHPEFEEEEA Observed $8 %0, Chaol 544 F1 Shannon $8 4L, HH Observed $8& %53 7 LI 21 (19
OTU %%, Chaol #5403 /% W) Fl i - 5 B 45 50", Shannon 8 512 FH R A AL S P UE W O ZREIESE B>
—[200 " Shannon {E 8K, UL RETR ZREEBE . Coverage /sl FIRETE %L,

AN[FEAEPEZ (8] %) Alpha $8 5022 57 Rk R R K 7 2250 BT (one-way ANOVA) ,IfH LSD Jrikifff7 2 & AR,
AP E N «<0.05,
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TR A5 5 AR B (8] B OC ZRR IR 20T (RDA) 75 5852 , 3R JH Monte Carlo ' #t
A0 T DR ER B, P B BB 999 WK, i E KR P<0.017
ARG R SEE A SR AR 3.1.2)

2 HREHS

2.1 EEAR R

i8I AT IR G R L ,0—10 em )2 4N A B S AER o 4R R T 3.34—3.53 £%,10—20 cm
+ 2 A A AR S R U A R T 2.56—2.76 13, AR AL BRAAS 2 3 WL Y o AR R
W ERERAE T FRE(E 1) . 78 0—10 em 2 4 LAE (N300) ZbFAIA HUAE LAt ( OM30 ) A FR %5 % R (CK)
Ao P A Bl R AR 1 34 A T e, L AR R T 12.36—17.32 mg/kg, BUSCER IR R T 7.92—
15.75 mg/kg, BT BF X F (P>0.05) . HEBALKH T B LE/N, 7722 0 & W], 76 0—10 cm I 10—20
em 2 ANBRIE] 22 YR B (P>0.05) , B R Z A R A B, B f AR & AN, 0—10 em + 2
BIFR & & pH H 5EH T 10—20 em )2 (P<0.05) , Hd 0—10 em 42 R HEAG & B2 10—20 em +
JZH) 5.64—8.27 15 .

F1 AELERTEZETERLER

Table 1 Soil physical and chemical properties between different treatments and different layers

0—10 cm 10—20 cm P
. by TE Jb¥x 4 )2
= =
Factors CK N300 OM30 CK N300 OM30 e N k)R
Treatment Layer Treatment * Layer

J_)d:(@i 71.30+£7.25 83.66+28.17 88.62+16.96 12.64+3.75 13.00£4.52 10.72+4.23 0.84 0.000 0.79
Available phosphorus/ ( mg/kg)
A

. . 326.48+8.48 342.23+19.98 334.40+17.69 249.63+9.85 254.22+17.41 269.83+12.71 0.63 0.000 0.74
Available potassium/( mg/kg)
oK Moisture/% 43+1.43 40+3.99 41+0.29 36+1.04 36+4.27 37£3.57 0.65 0.000 0.57
£ Total phosphors/( g/kg) 0.71£0.071  0.75+0.055 0.68+0.0058 0.35+0.049  0.29+0.023  0.28+0.031 0.51 0.000 0.48
L8 Total potassium/ ( g/kg) 9.37+1.05  9.77+1.72  8.64+0.67  9.97+1.22  10.77+0.88 10.61x1.14 0.83 0.223 0.83
£k Total carbon/(g&/kg) 30.09+£2.81  30.10+2.26  30.50+1.87 18.98+2.76  18.10x1.66  18.41+2.66 0.98 0.000 0.97
4% Total nitrogen/ ( g/kg) 2.61£0.16  2.66£0.12  2.61+0.10  1.65+0.17  1.65£0.10  1.68+0.18 0.98 0.000 0.97
A C/N ratio 11.48+0.37 11.28+£0.40 11.65£0.29 11.38+0.53 10.90£0.49  10.87+0.65 0.77 0.284 0.78
pH(H,0) 4.56+0.09  4.65£0.05  4.46£0.09  4.28+0.06  4.36+0.06  4.27+0.09 0.22 0.001 0.76

CK I8 AHEEE  no N fertilizer; N300 ; ZUIE A 300 kg/hm? N, chemical N fertilization with 300 kg/hm? N; OM3070% fLAEFLiE 30% A HLAE , ZAE 4 300
kg/hm? N, combined 30% organic N fertilizer and 70% inorganic N fertilizer ; & P ERALEUE J P (H hRiEIR , P (H<0.05 FRzEH B

2.2 THEETAREYE Alpha ZFEME

1581 Alpha AR AT DUFRRAERE G NS IR Z e, B3R 2 AT, Coverage (H7EFTAT AL R 34
KTF0.995, HIHIEZMFIHRE T, KEHWERFBEEC LW E 5. £ 0—10 cm 29 Observed, Chaol 1
Shannon F&4X 1970 23 BI7E 1082—1423,1136—1676 F1 4.02—4.64 N, 7F 10—20 cm 12 F U 7E 472—1145,
518—1272 F1 3.45—4.01 JEEIZ N, AHFEAEEEF 0—10 cm + 2 A ZFEMEFS BUE L B 5 T 10—20 cm + 2
(P<0.05) ,

1EFZ 3 | ZREMES RN 45 R 2 CK > N300 > OM30, 7 0—10 em )21 N300 5 CK 4L BEAH L,
Observed I Chaol FEXUIAME /> MR T 157 #1219 (H = Z (0] %A W& 2 5 (P>0.05) ;1 OM30 5 CK 4b B
AHEE, Observed F1 Chaol 5 EUHIE W[ T 269 #1395, H 2557 8 % (P<0.05) , fE 10—20 cm 1 JZ7, N300 5
OM30 1 Observed 8% CK 43 BIFEAR T 195 H1 342, Chaol $5%043 WIKEAR T 208 F1 377, N300 Hl OM % CK
AEBR Observed FEE i FF#AK , Chaol FEELE IRFAAE, {2 N300 55 CK ZbFJC 3 2%, OM30 5 CK AbFHAH L 2 5+
B3 (P<0.05) .
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#®2 THEEW Alpha SHIEIEH
Table 2 Alpha diversity index of soil fungal
i3 R Chaol 165 TR e
Treatment Observed Chaol Shannon Coverage
0—10 cm
CK 1377+46a 1598+78a 4.40+0.24a 0.996+0.001¢
N300 1220+169ab 1379+228ab 4.31+0.22a 0.997+0.001be
OM30 1108+26bc 1208+72be 4.22+0.20a 0.998+0.001ab
10—20 em
CK 988+147¢ 1088+184cd 3.91+0.10b 0.998+0.001ab
N300 793+110d 880+127de 3.70+0.21b 0.998+0.001a
OM30 646+174d 711+193f 3.63+0.18b 0.999+0.001a

ARFERFRG LA 2R, P{H<0.05

2.3 TIEEEBERG

2% el 08 BT RE v R RS AL BT 260 T R 1] (Ascomycota ) %5 T 1] ( Zygomycota ) FIAH TR 7]
( Basidiomycota) , =3 X BE BANIE 90% VL (E 1) . ASIA] )2 8] L3R S b ) R BE VR Ll 22 57 I 3,
Horh PR TITE 3 M PRI 0—10 em 12X F B B H T 10—20 em 12 (P<0.05) , MG
IJ7E 10—20 em T2 MAARX FBE & KT 0—10 em 12 (P<0.05) , HHF I JALAE OM30 Ab#r KB 0—
10 em )2 FEEEFT 10—20 em +)Z, WAaw @# ] ( Chytridiomycota)) ERZEE ] ( Glomeromycota ) %5 HA E

WELJZRTC R EZR(P>0.05)

CK : R4 R it U0 no N fertilizer; N300 ; 378 ZUI A 24 300 kg/hm? N, chemical N fertilization with 300 kg/hm? N;OM30: 37K~ 70% LAl

AHXS
Relative abundance/%

100

80 |

(=
(=}

'S
S
T

20

0—10 cm 10—20 cm

Zygomycota

m Rozellomycota
® Glomeromycota
Ciliophora
Chytridiomycota
W Cercozoa

& Basidiomycota
# Ascomycota

CK N300 OM30 CK N300

1 HEKEHEEEE

OM30

Fig.1 Relative abundance at phylum level

Fic i 30% 45 HLIE , ZUIE FH 4 300 kg/hm? N, combined 30% organic N fertilizer and 70% inorganic N fertilizer

TR 1Y) £ 2 Sordariomycetes 2N | Leotiomycetes 2N  Dothideomycetes W H1 Eurotiomycetes 48 VU1~
WA, Hr Sordariomycetes DAFAXT 3 FE fie 51 (17.62%—23.21% ) , =LA HAEAS [R] Ab BR[A] 22 53 8 3 ( P<
0.05) (%3), 0—10 cm + )21, Sordariomycetes 44 EI& BYAHXS 3= EETE N300 (19.67% ) Fl OM30 AbFH (17.62% )
Frg CK AR I FEAK T 3.54% 11 5.59% ; 7E 10—20 e¢m +JZH, CK AbFi Sordariomycetes AN F B e =

(18.92%) , 1M 7E N300 F1 OM30 AbFE | Sordariomycetes PRAAXT - BE R &) 11.93%H1 10.61%

HFHE T EYIH Agaricomycetes 40 Microbotryomycetes W H Tremellomycetes ZAKE i, FoH Tremellomycetes

WA HARXT £ & Agaricomycetes Y 3.21—5.55 1%, J& Microbotryomycetes 2XH) 8.47—21.45 £%
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AW T E2 i Mortierellomycotina WA Mucoromycotina RS i, Hoh Mortierellomycotina X241

BFIEE LAY E R Mucoromycotina WA 10.73—16.96 5, (£ 3) .

T[] — A JZ2 o it A Ak 2 25 48 hn T

Mortierellomycotina 2N NAIXT F B, 7E 0—10 em 1 JZH, N300 1 OM30 4 BEE CK AL R4y N HE N T 6.20% A1
10.20% ; 7£ 10—20 e¢m 1 )2 N300 Al OM30 4Zb B4 CK AL/ 540 T 10.20% #119.87%

x3 BERENKFENEE %

Table 3 Relative abundance of soil fungal at class level

AL PE Treatment

["] Phylum 4 Class 0—10 cm 10—20 cm
CK N300 OM30 CK N300 OM30
FHER Ascomycota Sordariomycetes 23.21a 19.67b 17.62b 18.92a 11.93b 10.61b
Leotiomycetes 9.11a 8.28a 6.31a 4.55a 6.12a 7.34a
Dothideomycetes 7.13a 7.33a 6.91a 7.28a 5.74a 9.68a
Eurotiomycetes 3.22a 3.20a 3.07a 2.83a 1.82a 1.84a
T Basidiomycota Agaricomycetes 1.68a 1.65a 1.57a 1.51a 1.84a 0.78a
Microbotryomycetes 0.74a 0.49a 0.77a 0.36a 0.27a 0.20a
Tremellomycetes 6.27a 6.86a 6.63a 5.87a 5.90a 4.29a
AW Zygomycota Mortierellomycotina 21.00¢ 27.20ab 31.20a 35.85b 46.05a 45.72a
Mucoromycotina 1.62a 2.41a 1.84a 3.34a 4.08a 2.93a

AR B R R AL B2 A 35 25 5, P<0.05

2.4 HHEFEAYNT BT BEVE O

RDA 73 MR s 6P NRE )2 P 25 A0 B FOR VR 254 2 0] 22 S 0P AT . 78 0—10 em )=

b BB AT 22 S AE P HE T S 1) i B R0 2 18.85% 1 14.77% (I 2a)
F1 RDA2 PIAHE - b %o A A () 5 G AV 22 5 O AR 00 Al 17.79% 1 12.41% (1E] 2b)

TE 10—20 em + )29, RDAL
B RG 6 Y 45 R i

NGEAREL)ZE T, BESAE YR (TC) , MA(TN)  BRE L (C:N) LSS & (TK) Y8 35 B E AR

TR ELH (R 4), WA TE 10—20 em T )2, 1A 5 5 (AK) X 5 TR V% 19 28 40 5 A 5 250 1)
2
(R°=0.69, P=0.008) ,
OCK o N300 A OM30
0% o A
N3001" 0—10cm 06 Aomsol | 10720em— h 1304
0.6 | 1 1
1
i 04 O N3001 E Ak
o 04 a ! o
& S 02
5 oMol : = K G e :
T 02} CN TP OM304 [m] o TC |
S : A o O F-OM302 g e o TK-- - --
g 2 CK4
2 g ol Ock2 /AP CK3
|
0.4 |
ON3002 !
o6 L ! A OM303
L 1 : N30q3 O 1 1
-02 0 02 04 06 08 04 02 0 02 04 06

RDA1 18.85%
B2 RS
Fig.2 Redundancy Analysis (RDA)
a,b 4FHIFR 0—10 em £JZH 10—20 em +JZHTCARSIHT AP
7K1 ; TC . M, Total carbon; TN ; 2
TK: 247, Total potassium
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TR , Available phosphorus; AK ;i

RDAL1 17.79%

AN | Available potassium ; Moisture ; oy

&, Total nitrogen; C; N B % LU, Ratio between total carbon and total nitrogen; TP ; 4=, Total phosphorus;
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#z 4 TTRSH Monte Carlo B IGER
Table 4 Results of Monte Carlo permutation test

0—10 cm 10—20 c¢m 0—10 cm 10—20 cm

Factors Factors

R P R P R P R P
AP 0.24 0.290 0.08 0.688 TN 0.70 0.002 ** 0.55 0.037*
AK 0.04 0.845 0.69 0.008 " || C:N 0.81 0.002 "~ 0.67 0.008 **
moisture 0.38 0.104 0.37 0.114 TP 0.16 0.458 0.36 0.125
pH 0.22 0.331 0.08 0.677 TK 0.80 0.001 *** 0.72 0.006 **
TC 0.79 0.001 *** 0.70 0.007 **

AP R , Available phosphorus; AK: R , Available potassium ; Moisture ; EKE; TC, R , Total carbon ;TN A ,Total nitrogen;C:N A
Lt , Ratio between total carbon and total nitrogen ; TP : 48 , Total phosphorus; TK ; 424l , Total potassium; P {Hil i 999 WK B #8453, B & MEARiC A
# P<0.05; * * P<0.01; % = = P<0.001

3 e

3.1 A HLICHLEDEXT 3 R AR 5 ) 5 i

e A FEAS DX 2 A it MBS 56 A 9% & B HLICHLAE B b E 38 i - e b 3240 e R &, AR 11 pH, Uk
SRARIE R AL SO R P T W AEATE ST P, 1 CK AR B LG, 4 AL AT AL B (N300) B T 4
&, A HLTCHLECHE AL HE (OM30) 39N T EHEE ALK , (HIF AR B B K P (P>0.05) o 3X AT AE-5 50 b 11 1
TEA &, H T b DX R BRI R 2R K R, 3 Bk i K AL T FIK S, ARG T = % AT 5E, 16
Il M 1 6 ) P SR A R A B 7 AR M AR IR AE K A i R, R R TR Al B PR AR AR R 1 TR A I
KPS X AR IR A T T 2 RS SR YA it AR e, (52 A A% A T ] 3t i o b 245 el v A e
FEATIAR AR | AR T A [l it AL A B XoF - 398 B A 5 14 S
3.2 JEAEXASE HHEITTE Alpha ZFEE R A

RIS LT 2 HE Y B E YR 222 57 B3, 0—10 em )2 HIEAYA B ZE ST 10—20 cm
+JZ XS B)E R Y pH AU PR & A G, PR B, 4 pH BRAK 2 51 R I Y Rl SRR
IR A LT i e A BE S B A AR KRS AP EREE A R T B AR B A I X 5 A
WFoE )2 138 pH R HEA DL S 2 0 & T T2 s A — 2
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