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Soil nutrient and fertility of different slope directions in the Abies georgei var.

smithii forest in Sejila Mountain
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Abstract; Aiming to provide a theoretical basis for the manager of Sejila Mountain, we studied the natural Abies georgei var.
smithii forest from different slope directions. The pH, 7 nutrients content, and fertility status in different slope directions
from 0 to 100 cm soil were measured by one-way variance, stoichiometric ratio and, Nemero index. The results showed that
(1) the soil pH of the Abies georgei var. smithii forest was less than 7. Except the soil total potassium content, the mean

values of other nutrient contents and coefficient of variation of 0—100 cm soil layer were all expressed as sunny slopes<
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Shady slope. All were moderate variation. Except for the lower content of total phosphorus and total potassium, other
indicators were at medium level and above. (2) The soil organic matter, total nitrogen, and available nitrogen decreased
with the increase of soil layer, and the difference between surface layer and deep layer was significant ( P<0.05) . There was
not consistent variation in other nutrients with the deepening of soil layer, and the difference between the soil layers was not
significant (P>0.05). (3) The soil stoichiometric ratios of the sunny slopes generally decreased as the soil depth
increased, while the shady slopes fluctuated. Except C:N, C:P, C:K, N:P, N:K, P :K in the sunny slopes were less
than those in the shady slope. (4) The soil fertility index of the shady slope (1.44) was higher than that of the sunny slope
(1.32). The slope direction had certain differences in the physical and chemical properties of the soil by affecting various
factors. The soil nutrient content and fertility status of the shady slope were better than those of the sunny slope. The total

potassium was the first limiting factor, and the total phosphorus was the second limiting factor.

Key Words: Abies georgei var. smithii; natural forest; aspect; soil nutrient; fertility index; Sejila Mountain

MO R HE B E 25 R R A SRR R 3R R G PR A5 HAT I 25 S Joo P 1) B R UL, 1 1 Ay b
Hh e B R, G S R AR AR W BRI A S 1] 201, AR B S OGHR R XU IR SR A R
SR A A A IR RE B I A K R B R BE R AL R A A = A s R R AR S R E
B r  CHE M S RS, A — VAW A SO SR AR | b 35 3 35 S R B A R VR 2RI
GERG A7 1K R SRR B 4 A B A AR 23 B W SR A I 3 A G IR S R R BEAR AR 7 1 4
AR R B AR BEAS — | 3 v (% Wy oA B A AN (] - R TR BE s 2 0 22 S 1, 4% H )2 O AE T R e I AT BT 22
8 [ w2 117 e 31 WA = S = 5 L i b WA B - S N 2 (2T 2l P o
(R BEA T M FNAS SRR, 2 o+ 4 T A RO B, R BRI RIS A AL A B AR AR H
HOO ST 7 i 5T 2 R T A TH 0, E2 0 WA RAE W FAT /0 2R s M ge A E
WA RIE R I T 4TIk NMER SR 0L (AR 456 3743 AR B AR R 3 1h]
NE S BEATWTSE, 5 Hr HAE 7 B BRI PR 5

TCF H] 0 O AR R A 25402 T 3l 3 T 98 3R 006 38 L 3% 43 R IS0 SRR il e R4 i ' . ke
A R AARGE R KR F T T M IC R TR AR A R G ) S0 PRORI T 3R T v k4 R A
RN R BOR IR T R, R 3R R i E R R A K R XA A AT ST R,
Py € P N <P (AT 3R S R A P, AR IE AR A K 32 BRI . RIS AR X Sl L
FA AT BRARW) 3 NE R B S R NP Ak A AR ST, R B Y A R Y
N :P BB L AR RN . R R e 22 5, Hk 2t LR T RE R A A7 e 25 52 R BAGE S5 1 %
B P B VA R DO [l AR A DX 3 A A A R AR AT 5T, 2 BRBA S 3R 00 S A~ it o e B T 3, PRt
A WL BEN AN [ i 1) e o R B AR LA TR DB AN W] 1) 3R A PR AL

LRKAE K2 (Abies georgei var. smithii) JEPAFF ( Pinaceae ) 13 2 & (Abies L.) K EL& 12 (Abies georgei Orr)
(7R, B AR AERAR B PG AL )1 P R A TR R 2500—4500 m 19885 LU Y | J2 (0 2 L L 4 e 1 1%
10 F LIS 53, FEAK A s KRR SR 2R DX ok A 257 45 T LA BRI (RN R WD 1
W T mIE AR L8 fE DL, M EBIIA F EYF L8 5 A T HaRER . B, il SR K ad i
(OHE SCRF 7T S BE AR TR LEAB Wi T PR 9T, IR 25 PR 2R BB TR BOMRIGU B R 2 45 AR 3R
5% E AR BURR Y 53 A | ABENF I A % o 3% 43 05 TG A BT 5 227 T e A % LA [ 0 i) S [ 392 0
JEHIE R AR LI TR0 R BREIMETCR S I TR SE .

A5 38 0 8, ZE R LA [R5 1) ARV A2 AR SR A AT I | SR AR 2 1 i b L Al B R HOT
G55 A IR A S R UERT ST TR 4 BB T FRAE | 5 A B WA AS [ 354 1]+ 398 5% 43 B TR0 58 H
FROMEALE], IR HR B TC R | DU SO KAV AZ AR 288 48 BN AR 25 R P S A B AR B
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1 HREXHELR
AT XA, F PO AR B P i e 2R hr il Ja 7 Rt 7 L 1) g 20 Ao P A ik, G A6 94°28'—

51'E,29°21'—50"N , % X J& TR0 L1 Mo B8 IR H7 A0 2 10 0 L s R s < fs , TR 2200 . AR 1SR -0.73C , 5%
(7T ) EAIR 9.23C , B H (1 7)) B E-13.98°C , 4EWEKE 1134 mm,6—9 J AT ZE, 5424

FEIK 1) 80% 2o AT , AE YA XTI BE 78.8% , 424F H A% 1151 W' 0 88 g 11 b A

2 HIRAE

2.1 BHERESRE S E

FEEER SR KA AL IR AUMRIERE 2 RS (PSS ) |, B RS E 3 1> 30 mx30 m A9 [l
PRUEREHD B A 2 S 1 m BRAY ST, 3 12 > S0 (B3 PRI A 6 ) 4R IR A AR R e
ML HEEHL 0—10 em ,10—20 em ,20—40 c¢m 40—60 cm ,60—100 cm 5 >+ 209 HIERE S o [R]I T e RE b i
A EEIF I SRR AR AR IE ST M A (AN S IR O, AR TR 1,

B LR I S ER % Tl KU I A S N A AR R AL T R R s i sk ok (AR (25 45 ) LI

K e, FARMEK LA, i 2 20T 1 mm FLARRJE T, £ 3 pH A LT 22 B A 20 A 30
S R I AE B IR ATl AR e
*x1 AEAHEEESERER
Table 1 Basic information of different aspect sample points
. . . o B
N X .2147 i iV ZilEs AT ﬁ'/}; S = R
s T S T el W A B
Aspect Altitude/m . Slope/(°)  Aspect/(°) p ,p'v 8 . 8 density/ Coverage/ %
and longitude position density DBH/em  height/m o
(#k/hm?)
94°43'00.9"E
FAY% Sunny slope 3730 29938496 18 150 iR 0.6 9.21 16.77 422 90
94°43'13.3"E
i adv s
FH3% Shady slope 3680 29938'45.7'N 27 16 i 0.7 13.27 22.29 344 92
N b SRR TR BE B B
, W EE HEIIE L wEan  OIREAAG
W] Aspect . , Litter layer T Profile depth
Main plant under the forest . Root distribution/cm
thickness/cm and color
B HE ( Bryophyta ) % JB % 1% ( Rosa omeiensis ) PR 25 2.4 0—10cm KH# 0,
W (Lonicera inconspicua) /N5 4%5g ( Aster albescens) VK )1 %% 10—20cm EHHE{D
S | HEF ( Ribes glaciale ), 1. %4 M B B ( Parasenecio 5 0—70 20—40cm BRI
nny s
unnly siope quenquelobus) JEZ5 U 1| EE 3% ( Viola szetchwanensis) , K I 40—60cm FE K AD
K% ( Cardamine macrophylla) 60—100 cm FEK
HEE( Bryophyta) JRYEZ 2 (Lonicera litangensis) , & Mt 0—10cm I {50
Wik 89 ( Rhododendron radendum ) . 3 #F #1: §% ( Rhododendron 10—20cm JKH#f
wardii) B#F ( Rubus stans) ‘*ﬁﬁﬂt( Betula utilis) R 11.4 0—60 20—40cm AR

Shady slope

W K F ( Cardamine macrophylla ) | it 2% B ( Oxalis

corniculata)

40—60cm EAE
60—100 em HAE (A

2.2 IR HIEN TR
221 HHESRSWEREN

e

R A A AR E (3 2) RHE TR RIS ] 2R KA MR R A DL 2R

f R Ao OROR AE  HU SEE AR T T S R AT
222 NMEE R

R HVB TE 1Y A A 2 5 5002 X0 G ZR R LA )3 ) 2 AR KA v A2 bR ) 3BT g 3E
, MIHER

i AN AN G —
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£ ¥ i 40 &
RE TPV Ty i b L B TR ARSI (R 3) RS HRER 3 MR, AU R,
x2 TEFHEESRRE
Table 2 Soil nutrient content grading standards
AL £ A R0 AW Exil A TR
SOM/ TN/ AN/ TP/ AP/ TK/ AK/ Abundant
(g/kg) (g/kg) (mg/kg) (g/'kg) (mg/kg) (g/kg) (mg/kg) desert degree
>40 >2 >150 >1 >40 >25 >200 ES e
30—40 1.5—2 120—150 0.8—1 20—40 20—25 150—200 BER
20—30 1—1.5 90—120 0.6—0.8 10—20 15—20 100—150 g
10—20 0.75—1 60—90 0.4—0.6 5—10 10—15 50—100 B
6—10 0.5—0.75 30—60 0.2—0.4 3—5 5—10 30—50 73
<6 <0.5 <30 <0.2 <3 <5 <30 e fke

SOC : A HLJT, Organic matter; TN : 4%, Total nitrogen; AN : B fif &, Available nitrogen; TP : 4%, Total phosphorus; AP H %, Available

phosphorus; TK ; 4228, Total potassium; L Available potassium

C.
Mo <« W, F.=—(F <1)

/£
%lx(, <g¢ =

(e; = x,)

Mu, <e, Sx B, F,=1+———"7
(%, = x,)

(¢; = x,)

X B, F =2

xp _xr>

a

B >, W, F, =3

Fi ? + Fimin2 n—1
Fe [t
n

(1< F, <2)

(2< F, =3)

(1)

(2)

(3)
(4)

(5)

A, e, SENMEL, X, X, X, orA8hn, i h HIEUINGE bR, F, Ao E 985, F o LIRS E T8 % 7 ol
B E T TRE -, F o, NS IE 88U h BIMA, n WS R F,., BINTEORM F,,, R T 5
Wi, (no—1)/n REAIERE, n 2 IZLE G TEARIUBT {5

NSRRI R X AT T B R

x3 MEBFREAEPIEERESRIRE

Table 3 Grading criterion for various soil properties in the Nemorow grading method

i DI A i b i P B JE S b
H R Classification index of Nemorow TR Classification index of Nemorow
Soil properties Soil properties

Xn Xc Xp Xa Xc Xp
pH(=<7.0) 4.5 5.5 6.5 2T TP 0.2 0.4 0.6
A HLET SOM 10 30 40 HALHE AP 10 20 40
2R TN 0.75 1 1.5 247 TK 2 5 10
Bl 2 AN 120 180 200 HALER AK 50 100 200

TR AN IR EL F - Wi (FR 4)
4 TEBROERIRE
Table 4 Soil fertility grade standards

TS K Soil quality grade | I m v
F ({75 Range of F F=2 1.5<F<2 1<F<1.5 F<1
FE S Quality grade e R oA #
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3 ZBREHS

3.1 EHHEEME R A SRR S SR PR

H & 5 ATA, 2ARK AR 2 AR IH S + 50 pH A LT 2% Bl L 2Bk skl 2 e A Pl
PIE SR 5.28 31.98 g/kg 1.01 g/kg.338.17 mg/kg.0.40 g/kg .22.47 mg/kg.1.46 g/kg.55.30 mg/kg.18.55
o/kg, A REKIK N 8.19% 62.73% 59.08% 58.17% .23.20% .37.03% 42.34% 61.52% 62.73% ; 3k + 4%
B pH A HLET 2R AR R B R 8 AU A LR IIE 2 3R 5.18.57.19 g/kg 2.17 g/kg .
723.47 mg/kg 0.45 g/kg 22.86 mg/kg.0.56 g/kg 247.83 mg/kg 33.17 ¢/kg, AEF R BUKIK N 15.13% 82.40% .
60.77% .60.76% .58.16% .85.96% .70.12% .62.44% 82.40% , [+3% pH FI4B04N 45350 & B 4 RN BA Y
>PBH3E, Horb | B3 e U B o B Y 2 % SR AR B 5 PR Y 4 £, BB H8 A 048 S R84 > H
e, o 2w AR B w5 B 24.96% (27.78% F1 48.93% , A RIS ) A AR S R BN T 10%—
100% 2 18], J& T a8 &

GG ER 2 SR 5 RIAL BRI RN B 0y 2 B AL T B AKOF B4 AL T MR KT B R AL T

B UL T T K, AP FORE R, AN S R, B T EE
IR o B3 Y 4 R AR AR A A 1 5 7K T B3 A 4 BRI AR AL T 3 7 K F-

£5 BFRHILRRKERURATREE LS #iR ML ITHHE

Table 5 Descriptive statistical characteristics of soil nutrients in different aspect of Abies georgei var. smithii

i 5iH B 28 TR 2 B 2 R
Aspect Projct pH fif SOM/ N/ AN/ TP/ AP/ TK/ AK/
(¢/ke) (¢/kg) (mg/kg) (¢/kg) (mg/kg) (g/kg) (mg/kg)
PH3% SR 5.28 31.98 1.01 338.17 0.40 22.47 1.46 55.30
Sunny slope i 0.43 20.06 0.60 196.73 0.09 8.32 0.62 34.02
T/ME 432 1.81 0.20 68.00 0.21 9.80 0.80 16.00
KRE 5.87 85.60 2.34 779.00 0.54 44.40 3.70 145.00
SRR % 8.19 62.73 59.08 58.17 23.20 37.03 42.34 61.52
FR3 FHE 5.18 57.19 2.17 723.47 0.45 22.86 0.56 247.83
Shady slope brift 2 0.78 47.12 1.32 439.61 0.26 19.65 0.39 154.74
H/ME 3.63 3.61 0.70 233.30 0.11 5.80 0.10 81.00
RME 6.62 198.20 5.48 1827.50 1.15 99.70 1.60 728.00
55 RE % 15.13 82.40 60.77 60.76 58.16 85.96 70.12 62.44

3.2 N[ ) SR A 0 A A RRAE

P L 1 AT, BHSB B3 pH 35 6 3R 8 A 334 I w384 i, 3 B3 312 4.65—5.64 F1 4.35—5.70, BH I
0—10 cm ,10—20 em +ZFIHA 4- 2 [|] 22 5 . % (P<0.05) ,20—100 em Z[H 14 12 22 A 8% (P>
0.05) , A3 0—10 cm +J2FIFR 10—20 em FMAS T2 Z A1 2257 83 (P<0.05) . BAYE +3 pH<BHYE, & 12
AN ) 22 [0 TG B 2 5

P L T AT BH 33 0 B 30 A AL 357 il SRR A 8 D g B AP, Y L 49 i) 2 11.94—56.85 ¢/kg Fll 12.34—
121.33 ¢/kg, BHYE 0—10 cm ,10—20 em 5 At 42 7] 25 55 18 35 (P<0.05) , B3 0—10 em . 10—20 em /25
40—60 cm ,60—100 cm + 2255 B3 (P<0.05) , HAh + 22 M 22 7 A B3 (P>0.05) , FAYE H3EA ML & &
>PHE , HE B 7E 0—10 em . 10—20 em +J2 8.3 5 Tk,

P L1 T P S TR 3 4 S el R 340 it HE R B A 1 i g FEAEG, Y L4332 0.61—1.55 ¢/kg F110.83—
3.99g/kg 203.00—516.33 mg/kg H1276.39—1327.97 mg/kg, 2> A B fit B ALY 0—10 em +)2 5 40—60 cm .
60—100 cm +)Z %5 .3 (P<0.05) , 7EBHE 0—10 cm +)25 10—20 ecm ,60—100 cm +)Z 2 0] 2557 B 3# (P<
0.05) , HAth + 22 22 ABE(P>0.05) , A AR TEAE 0—10 cm 10—20 em )2 83 & T FHYE,

http ; //www.ecologica.cn
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B % T AERR 20—40 em LIRS, HoAl L2 W35 T

0—10 cm B 10—20 cm B20—40 cm M 40—60 cm B 60—100 cm
. 160 Aa
2
Aa Aa i
6 Ab Al L < 120 ¢
Ac 2 IR Ab 5
= £ Ab
T 4 + =& 80}
E +* e ze Abc
+* + g
+* -+ ) :
2t | - 5 a0t A
: : I
o LBl e 0 = SN
FHYE Sunny slope BAYE Shady slope BH#% Sunny slop BH# Shady slope
5.0 r Aa 1600 Aa
e
’E\D f
= @ 1200 f
5D £
A =
o & g
g 3 E 2 800
g EE
= = A
Ei S 400
: 3
z
0
60 ¢
oy A
B 5 ¥
3 E 45t
=~ ~
> E
= 5 Aa Aal
52 £ 30| As A2 Aa
% 4&5)2 +] Aa - Aab  Aab
= [ + - [ Ab
= 215 b | . o
Z i + g g T
& F ]| f B
2o LSRN | RN
FHYE Sunny slop BAYE Shady slope FHY% Sunny slope BHYE Shady slope
3.0 . 450 . Aa
<
2 M g
2 20¢ 4 = 300 t
£ L=
2 7
@ § Aa = é.
g 10t " Ba o 150
= w Ba )
k= o =
e ol E
[ Z
0 ] b 0
FHYE Sunny slope BAYE Shady slope FHY% Sunny slope BHYE Shady slope

E1 AEEETERSEEFTE
Fig.1 Vertical characteristics of soil nutrients in different aspect

AN /NE FREFRIR ] — Yl 1) & 2 2 (8] 22 5 W2 (P<0.05) |, AN RIR'S SRR IR [F] — - JZ AN R 3 [0) 22 ) 22 55 Wik 25

FH T T AT BH 3 4 1l 75 £ Bl J2 B TR 22 S B AR 338 1im-P- R AR s S o i) 38 s i 34, 91 Bl 0.35—
0.43 g/kg , MR & B 12 G INSE RS TR 2 60 cm R P, N 17.28—27.10 mg/kg; BAYE 205
G R RS T S AR R S T, SR 0.40—0.51 o/ kg, 3R ASCR & 2 B+ 38 188 19 39 I SE AR S
A, Y5 R 12.63—43.10 mg/kg, BRBAYH S 10—20 em +)25 60—100 em +JZ 41, B3 BH I HAbFE Frre
HHEZEZEFAEE (P>0.05) , Bk 20—40 cm T 241, B3 3 40k & 5> A% ,60—100 cm +)ZFRA1,
B3 - B SO 5 i < P, 2 | HUSORRE &5 1 2 AN [l 3 ) [A] 22 S AN 18 35 (P>0.05)

P T T AT, BH 3 4 B0 % o Bl - 2 38 52 S B A0 338 n P Re AT s S5 o iy 38k 3 i 34, Y Bl 2 1.17—
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1.73 o/kg , RN B Pl 1 2 RGN SE RS THE , B LR 40.33—68.67 mg/ke; P 480 5 & bl 2 1934
STV R AR T B 0.47—0.82 g/kg, SRR & HBE + 2 B9 59 052 S B AR 585 PR AIG Y8 2 180.67—
348.00 mg/kg, BHIE FBAYE - 58 40 Sl & i fE 45 L2 R 2ZEF AR (P>0.05) , Bk 20—40 cm +)Z24),

935z - 458 4 0 A 1 I T BH % ;60—100 em 1 JZER4N, B3 A 388 0o o 0 S v T RH B

3.3 Afb2AiEEE

2 K, BHYE 435 C N LS 11.38—25.65 , Y{H 2 20.66 , Bifi + 3R FE 88 e i/ g #4hn , B g X
REARS, B3 4338 C =N A9 Bl 8.61—20.28 , Y {H & 14.46 , [§6 1 33V 5 (38 I S 14 10 )5 FRAIG, 18 B 3% 10—20
em 25 60—100 ecm +JZ40, C N 78 FHIEFI B HAh 1 )2 8] 22 R A B3 (P>0.05) . BB +)2 C:N 1Y

Tl E < BRYE
30 - 160
0 - B,
120 |
20
z e B
5151 o 80
10 |
40 |
5 —
0 1 1 1 | 0 1 | | |
[} (=3 (=3 (=1 (=1 (=} (=] (=1 f=3 (=3
4 d o J d d i
— o < [=4 — o < (=3
=] =}
0 ¢ 250
8 b 200 |
B 150 |-
o 6 5
Y 100 |
2L 50 - e
0 L L L ] 0 M
= 8 = 3 3 = S = 3 S
| 1 5 | | 1 | T
(==} (=} (=3 (=] (=} (=] f=} (=1
— Q <+ = — N < 2
=} =
3.0
14 .
2F 25 |
T 20 |
8 I M W e
s o5 o
Z 6
e . 10 L
4 Ry e,
5 0.5 |-
L _
0 \\r— 0 | I I I
=] 5 = N S5 = S = 3 S
T D S ;1 1 1
— o <t (=3 — N < (=1
O =}

2 R B 3 C P FI N P (UFE 7 B2 18.41—80.72 Fl1 1.62—3.73 , B{E 43 3l 2 47.21 F12.61 , fifi
- SV FEE A T S s e R B B 35 C P AT N P 3 R4 ) S 24.98—149.67 F1 3.03—9.06 , B {1 43 1)
J2101.64 F16.15, Fifi - HEUR B A3 I SE8l/ NG 30, 55 SUREAIK, BH3E N P 7245 230 o 2k 2 5, PHE
+3 C:P FIBHYE 3% C:P N :P #£ 0—10 cm ,10—20 cm + 2 H1 40—60 em ,60—100 cm + 222 57 5.3 (P<

F3RIRPE Soil depth/cm

B2 FEHINEUFITEREST

Fig.2 Analysis of vertical section stoichiometry
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0.05) . B3¢ 0—10 em +JZ2 138 NP W35 T FHkE,

& 2 W, B3 398 C K AT N <K Y3 FRLA B2 4.73—29.22 F10.38—1.41, H4{H 40 92 15.70 F10.85,
- HER EE 3 iy S 2 ge A H B3 A C K AN K AT 2 i 35.17—216.83 Fl 3.28—12.04, B1{H 43 5]
& 103.32 1 6.88, it - HEVRBE BB I et/ NG SN, fe 5 SREAIR, BREAYE 148 N K e & L2 R TE B E 27
A BEYE 3 C K FIBAYE 48 € :K N :K BUAEF N 0—10 em +/25 60—100 em + 2 B E 225 B 0—
10 em +JZ2H+3E C K 1 0—10 cm ,20—40 cm .60—100 em + 27 +3 N :K 2 5T FHE

2 FHH, B3 39 P K VB LR 0.24—0.39, P{EJE 0.31, Bl - S8R 52 9 184 i 22 328 vk 3, I 3p 4 48
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H 3R 6 FIH, 2URK AR A ARIAS LR 6 T IE 196840 (1.32) <BAMk (1.44) 4553 4 71, 2R KA
FEARIIRE TR T b 5] BHSE | BRI 4% 8 AR AE 7 K /NI 43 531 B e 280> A7 BT > 3 35l > 4 >
S SpH>HRCEN > 81 3 Bl 2 = A WL = 25 = SRR > 2 B > s R >pH > 480, PHIE A 3% 40 A0 g 45 %
RIUNTIFRTK(=3) RN (<), 2R HR IR R, B2 pH Fb, B8 45AE 7 K/
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®6 WIETRAEHSWT
Table 6 Analysis of Nemorow fertility index

F,
i1l -

Aspect PHIE  mplm 4% MmE AR MR AE g F; F
SOM TN AN TP AP TK AK
[H 3 Sunny slope 1.78 2.20 2.02 3.00 2.00 2.12 0.73 1.11 1.87 1.32
BH 3 Shady slope 1.68 3.00 3.00 3.00 2.24 2.14 0.28 3.00 2.29 1.44
4 itig
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R RIS I R4 T B, a3 32 B KA R TR 1) - SR S A0 S b Bk, k)
S 1t 2 W AT R O 60 S5 10t RN 3 (AN [ 30 ) Y3 V5 LA 25 S o O = 3R 02 0 | il 0% A 2 i 5%
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RRZ, PP B S i Y TR R AR X e R B, U E T R R, A A R
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<A HE SRR B IR 45 RN 3k T R AR MR R 22 S K TR, IR T RE AR IR
TIEE KD RERAHE, TELE—LHTR, GRKEAE LA IUR 22 &R <RI 2, 4
A T ESRINT N e 55T X 5T 22 57 K WRR— B R Kb o6, TR A WL
Iyfad B e AL R P BT A HURR , SO R G sR 1 R A PR BT REAE R I 1RO, (A5 R
PESESR  AWTSE P B A Y 2R R 2w TR (R 1) A AL I A At 1 ORI, BRI 1% pH
<BAYE, X 5B S R R MR, HReE S R, B R X R TR B, AR A R
o, PR BRG], AR H AR A S RA TORER AR FEE/ KR, e
iR TR BT AL T ek KO R A7 BRI, A B T i N R B BRI > B, WT fE 2 - A
MU XA )« sk i 7 ) BTk, HAEAL T i K7, 26 I 2 3 BRABIMEIN T, 4% 3740 % bl
bR RN, 2 S TR 25 B3 (P<0.05) 5 M AESE S e g R — 2, TR R i R A
B AGIE £ E I o R AR R BU SRy O R AE B3R R A ) — ] AR M AR R

http ; //www.ecologica.cn



4 4] F A A BRI SRRV AR I 1) 1357 73 AL T35 1339

e I s ST 3L T Il N8 - AR

AR E AR T RIS NEE T A ZE R 2K A RS AR S A SRR A R L R SO
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