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Abstract: [Objective] ‘Nanfeng’ tangerine is a well-known citrus variety in China. ‘Nanfeng’ tanger-
ine is popular in the market and has been widely cultivated in many regions. In 2018, ‘Nanfeng’ tanger-
ine cultivation area reached 78 000 hm’ with a production of 1.35 million tons. However, due to the
long-term traditional orchard cleaning practice, a series of ecological and environmental problems such
as reduced soil quality, reduced fertility, increased pests and diseases, and soil erosion have resulted in
serious impacts on ‘Nanfeng’ tangerine productivity, quality, and thus profit. Grass cover is an ad-
vanced orchard management, which can significantly increase soil organic matter and nutrients, im-
prove orchard soil quality, repair orchard ecological environment, improve fruit yield and quality, effec-
tively solve problems caused by long-term cleaning of orchards. This experiment used traditional or-
chard cultivation methods (clean cultivation) as the control to examine the effects of grass cover treat-
ments on nutrient and microbial characteristics of the soil aggregates in ‘Nanfeng’ tangerine orchard.
[Methods] Three treatments including ryegrass as the cover grass (T1), white clover as cover grass
(T2), and orchard cleaning as the control (CK) were set in the experiment, which was of one-factor ran-

domized block design with 3 biological replicates. In late July 2019, the five-point sampling method
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was used for sample collecting. 0-20 cm soil layer sample was taken 30 to 40 cm away from the trunk
of the trees. The contents of soil aggregates of different sizes (<0.25 mm, 0.25-0.5 mm, 0.5-1 mm, 1-2
mm, 2-3 mm, 3-5 mm and > 5 mm) were determined using the thermosieve method. Soil organic car-
bon content was measured using the method of external thermal oxidation of potassium dichromate un-
der low temperature. Soil total nitrogen content was determined with Kjeldahl method and nitrate nitro-
gen content with a dual-wavelength ultraviolet spectrophotometry. Total phosphorus and available phos-
phorus contents were measured with the molybdenum antimony colorimetry, and total potassium and
available potassium contents with the flame photometric method. Soil microbial biomass carbon, nitro-
gen, and phosphorus contents were determined by chloroform fumigation extraction method. Soil basal
respiration intensity was measured indoor with closed culture method. Functional diversity of soil mi-
crobial communities was measured with the BIOLOG ecological test board.[Results]Soil R,»s in vari-
ous treatments followed a pattern of T1> T2> CK. Grass cover treatments were favorable for the forma-
tion of large soil aggregates. Compared with CK, grass cultivation increased soil organic carbon, total
nitrogen, total phosphorus, total potassium, nitrate nitrogen, available phosphorus, and available potassi-
um. Their average increase was 112.37%, 29.44%, 63.00%, 80.68%, 24.39%, 21.96%, 111.09%, respec-
tively in T1 and 122.57%, 55.29%, 57.62%, 54.97%, 44.54%, 23.83% and 65.17% respectively, in T2.
The contents of microbial biomass carbon, nitrogen and phosphorus increased significantly in soil ag-
gregates (p < 0.05), and their average increase was 69.95%, 12.73% and 26.28% respectively in T1 and
94.47%, 42.68%, and 22.06% respectively in T2. The respiration intensity of soil aggregates was en-
hanced remarkably (p < 0.05) and the average increase was 27.58% and 28.02% in T1 and T2, respec-
tively. Species richness index, dominance index, and evenness index of microbial communities in-
creased in the soil aggregates under grass cultivation. The contents of soil carbon, nitrogen and microbi-
al biomass carbon and nitrogen in T2 were significantly higher than in T1 (p < 0.05), while the contents
of phosphorus and potassium in soil aggregates displayed an opposite pattern. The contents of organic
carbon, nitrate nitrogen, available phosphorus, microbial biomass carbon and nitrogen in 3-5 mm aggre-
gates were significantly higher than those in the other sized agglomerates under different treatments.
The basal respiration intensity of 3-5 mm, 2-3 mm and 1-2 mm aggregates under grass cultivation was
significantly higher than that of the other sized aggregates. Naturally grown grass increased soluble sug-
ars, soluble solids and vitamin C and reduce titratable acid. [Conclusion]Planting white clover had a
better effect in increasing carbon and nitrogen in soil aggregates but was less effective in increasing
phosphorus and potassium than planting ryegrass. Grass cover had a prominent effect in increasing the
carbon, nitrogen, and phosphorus in soil aggregates (3-5 mm) and in improving the microbial activity of
aggregates (>1 mm). Grass cultivation promoted the formation of large aggregates in the soil in Nan-
feng tangerine orchard. It could effectively increase the nutrient content and microbial biomass in soil
aggregates of various sizes, enhance the carbon fixation of aggregates and microbial diversity and activi-
ty, and thereby improve soil fertility and fruit quality of ‘Nanfeng’ tangerine.
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Table 1 Composition of water-stable soil aggregates under different grass covers %
Qb FR RAkki Aggregate fraction /mm .
Treatment >5 35 23 1~2 0.5~1 0.25~0.5 <025
CK 0 5.15£0.38 b 3.72+0.25 ¢ 1.25+0.02¢  6.57+0.67 b 10.04+0.97 ¢ 73.27+2.28 a 26.73+2.15¢
T1 0 9.13+1.53 a 12.06+1.01 a 3.38+0.05 a 6.46+0.24 b 11.21£1.15b 57.76£2.31 ¢ 42.24+1.72 a
T2 0 8.93+£0.72 a 5.56+0.29 b 2.01£0.07b  8.41%x1.12a 14.01+1.18 a 61.08+1.26 b 38.9242.47 b

W A= IRV FRER R AL B IR 72 5 2 25 (p < 0.05).

Note: Different small letters in the same column indicate significant difference among treatments (p << 0.05).
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Table 2 Effects of different grass covers on soil nutrient in different size soil aggregates
I H b MR Aggregate fraction/mm
Particle size Treatment 3.5 23 1~2 0.5~1 0.25~0.5 <0.25
wCH LR CK 11.16£1.23 cA  10.51£1.35¢B  9.08+1.53bC  8.54+1.27bD  8.39+1.43bD  8.48+0.52 cD
SOC content/(g-kg") Tl 2270+2.63bA  20.65t124bB  19.65:1.86abC  19.13£1.07aC  18.34+1.24aD  18.26+1.01 bD
T 23.69+1.25aA  21.7241.03aB  20.06+0.91 aC  19.48+0.95aC 19.36+1.06aC  20.07+0.76 aC
w(A %) CK 3.924020cB 4.05£0.11cA  3.92+0.18 cB 3.96+0.27cB  3.91+0.19cB  3.92+0.14 cB
Total N content/(g-kg") Tl 5.14+024bB  5.26£0.78bA  5.1541.01bB  5.03:1.11bB  5.02+0.56bB  5.05+0.85 bB
T2 6.16£1.02aB  6.23£0.98aA  6.09+1.36aB  6.05t1.13aB  6.14+0.79aB  6.10+0.93 aB
w( A CK 0.23£0.02bA  0.22£0.04bA  0.23£0.03bA  0.21x0.03bA  0.21£0.05bA  0.22+0.04 bA
Total P content/(gkg) T1 037+0.12aA  0.36+0.11aA  0.36£0.09aA  035+0.08aA  0.35£0.12aA  0.36+0.18 aA
T2 0.36+0.08aA  0.35:0.07aA  0.36+0.13aA  0.34£0.09aA  0.33+0.17aA  0.34+0.06 aA
w2 CK 4.75+0.27bA  4.58+0.25bAB 4.98£0.21 cA  4.02+021c¢B  3.98£0.21cB  3.23+0.21 cC
Total K content/(g-kg") Tl 7784132 aAB  7.5941.79 aAB  8.20+2.06aA  7.53£1.33aAB 7.67+135aAB  6.78+2.06 aB
T 7.06+1.54 abAB 7.13+1.65abA  7.23:143bA  6.51+2.71 bAB 6.14x1.89bB  5.30+1.05 bC
wHA %D CK 62.37£2.19 cA  59.0243.73cB  54.274#2.15¢cB  50.1142.03cC  50.36+£3.26cC  42.30+2.77 cD
NO,"-Ncontent/(mg-kg") 1 77.93+473bA  71.684345bB  65.1343.29bC  60.06£2.96 bD 59.16+4.49bD  60.31+2.73 bD
T 90.19+4.23 aA  81.56+3.43aB  75.3242.17aC  70.1142.36aD 69.57+3.42aD  70.90+4.47 aD
wOER ) CK 48.36+337bA  39.5542.79bB  40.26+3.17bB  39.81+4.13cB  39.65:219bB  40.13+4.51 bB
Available P content/(mg-kg’) 60.07+1.26aA  51.0343.56aB  50.93+2.73aB  4527+2.39bC 50.1243.64aB  44.89:3.14 aC
T2 612243.63aA  52.09£334aB  50.7743.75 aBC 49.28+2.48 aBC 48.55+2.86 abBC 45.09+2.33 aC
wOEED CK 25224143 cA  2020£2.09cB 20415176 cB  18.72+2.45 ¢cBC 18.71%2.18 ¢BC 16.24x2.33 cC
Available K content/(mg-kg") 48.54+2.96 aA  4537+2.68 aB  4538+2.76aB  39.83+436aC 38.99+2.15aC  33.45+2.88 aD
T 36.94£229bA  36.45£3.58 bA  32.4442.13bAB 33.72+3.55 bAB 30.28+1.79 bB  26.4242.64 bC

T+ [ — BUAS ) /N5 R 2R [ — R 2 SR AR A B I 22 7 8 35 TR AT ANTR)R S 7 RERR R AN R) A A AR 5 AN [RDRE 4 [ 3R R 2 1) 22 5 2%

(p < 0.05).

Note: Different lowercase letters in the same column indicate significant differences among treatments of the same size agglomerate, and different

capital letters in the same row indicate significant differences among different size agglomerates in different grass cultivation treatments(p << 0.05).
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Table 3 Effects of different grass covers on soil C/N in soil

aggregates of different size

Kb FE RARRI K Aggregate fraction/mm

Treatment 3.5 2~3 1~2 0.5~1 0.25~0.5 <0.25
CK 2.85 2.60 2.32 2.16 215 2.16
Tl 3.69 3.93 3.82 3.80  3.65 3.62
T2 3.84 3.48 3.29 322 315 3.29

A& C/N LGB AR, 7351 4 3.15.2.15

23 AREEERBNTIEFABZKRBEDFENE

i

231 ARAFEA IERRKUEDE T H

SERRm N LA, BRI [ B A

FAE BT FE IR A W A Y B R AR AT 43
E3~5 mm

W2~3 mm O 1~2 mm

500 r
450 -
400 -
350 -
300 |-
250 -
200
150
100

bA

AR ) RO

Ay
Iz

MBC/(mg-kg")

w({

CK

RIS o B AR IR B R R 13 2
.

°~332.78~394.72 mg - kg .378.84~456.43 mg- kg
190.28~233.54 mg - kg'o A7 el T e G A= 4 A ) e ik
1E 3~5 mm. 2~3 mm. 1~2 mm. 0.5~1 mm. 0.25~0.5
mm H1<0.25 mm F R 1) 5040, 5iEHERT AR L,
TR BN [ = B A P 0 Y ] 43 ) R 64.40% ~
78.92%+86.56%~101.97% , “F- 2381 53531 A 69.95%
94.47% , % 5 % (p < 0.05) , U W 4= B B8 2 2 14
‘RN I R A R AR R A AR B RS .
P = P A [ S A PSP S A E A W R R R
FHET BERATE(p <0.05), i B [ = 540 B
B0 FE A B b S R AR TR R Y AR R
BRI T BRI,

SRAAL K /N 5 ) 5 A ] - 438 A SR Ak R Rl AR
VIR AT BT AT LUE H, B B 2 B kb

00.5~1 mm W 0.25~0.5 mm [ <0.25 mm
aA
aB aB
aC
bB bB .
bC bC
T1 T2

R (p < 0.05) s A FEIKE FRER IR [A]— A BN [ERL % [ R R ) 22 7 3% (p < 0.01). R

Different small letters indicate significant difference among the same size aggregates of different treatments(p << 0.05). Different capital letters in-

dicate significant difference among the different size aggregates of the same treatment(p << 0.01). The same below.
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Fig. 1 Effect of different grass types on soil microbial biomass carbon (MBC) in soil aggregates

B 0.25~0.5 mm K7 2 A 5 A4 41, HAth ] R A o A A=
W R B b A SR AR R e B TN S
A . AN ) A HE AR el 433 v 3~5 mm b 2 ] R Ak
U0 A B i e v 5 Y 3 v T AR 2 1A 3R
& (p <0.05). JHEH R L35 0.5~1 mm ki gk
RARED A B S R AL, B E =
PR E 3R 1~2 mm A10.5~1 mm ki 2% 31 K44k
T A Tl B AT 5 S AR T At R 2 1A 3R
1R (p<0.05).

232 TRIAFAANIEARKMED AN E R
e ayRon K2 AT, B RN [ R A
FFIE M HE LI AR AT E A W B ARG

FEl 7371 N 21.69~32.45 mg - kg '+ 26.34~40.86 mg kg
19.47~27.31 mg-kg'o 1 el -+ BEGU A= A= W = B AE
3~5 mm-+2~3 mm-. 1~2 mm-.0.5~1 mm.0.25~0.5 mm
H1<0.25 mm B ZEAR 1) 70 A, STE R AL,
F2 H A = b BEE R VS 2 ) 8 10.09% ~
18.82%35.29%~49.62% , “T- ¥ 14 & 43 51 N 12.73%
42.68% , 7% 3 5. (p < 0.05) , U B A4 B RE . 25 14 i
‘R R EAG W L B R TP A AR B RS
o H =R BRI A AR RS
EREETEEFELAI(p<0.05), WA =4
FRXHE 0 ¢ B A IR AE A E RS BN
RO T A R B
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O3~5mm W2~3mm OI~2mm O05~Imm MW025~0.5mm O <0.25mm
45 . aA
40 aB
~ bA aC
g B bB a °P
T 30 B . bC ab
= M
ﬁéozsf D D o bD bD  pD
g 2
Kz 2 ¢
oM
=515
T 10}
5
CK Tl T2

El2 FREEXRINTRARKEENENERSENTM

Fig. 2 Effect of different grass types on soil microbial biomass nitrogen (MBN) in soil aggregates

[ SR AR 2 R /N 5 e A e - 358 (41 SR A4 b sk A= 4
P EREW A . MWE 2T UGt Br A = A
P2 0.25~0.5 mm Kz g% A1 FEAR A, HoAth [ 58 A4 g AR
WA R B A SR AR e/ ST PR
Ho AR A AR ] 13 3~5 mm R 2R A R ARG AE
VAV RS ERE, B3 =T AR 2 ] R 1k
(p < 0.05). 3 FRTE HE XS I Ak 2 AR [l -+ 338 o
0.5~1 mm.0.25~0.5 mm A1<<0.25 mm ¥ 2% [ 5 741
VAR R S BRAK, B = A P A b 148
0.5~1 mm F1<0.25 mm ¥ 2 4] S A= ) A= ) 2
FrERAR, BER T AR R R (p < 0.05).
233 TNRAFEAN LERRIKM A E S H
A eyRion N3 AT, S RN (= B A
FHAE BN FE SR A W A ) B R AR VS 43
7 N 66.80~72.05 mg - kg '\ 60.38~72.64 mg - kg '\
50.93~59.48 mg - kg el - HEGH A W A W) A

Od3~5 mm M 2~3 mm O1~2 mm
80 r
70 +
60 -
50 -
40 +
30 -
20 +
10 +

bA paB
cBC bB

-
T

cC

MBP/(mg-kg")

w3

aA aA g aAB

3~5 mm-2~3 mm- 1~2 mm.0.5~1 mm.0.25~0.5 mm
H1<<0.25 mm A AR A (1) 5041, SIEHET A LE,
2 W = b FE Y R 2 AN 21.13% ~
36.97% 18.24%~29.96% , 1~ 151 41 43 531 A 26.28%
22.06%, 7 3 5.2 (p < 0.05) , Ui A B AE T2 10
‘P A b A R AR R R AR B
RS 1 = R AP P SR AR P A WU
SAEE.

P SR AR 0 K /I 5 T i 7] - 358 A SR A R B AR )
YV ERE AT . MW 3 AT LLUE H, BRIE BT I
0.25~0.5 mm 7 2% [4] Fe Ak . B 3 B AL 3 <<0.25 mm Fi
g B TR L [ =T B AL PR 1~2 mm R g% B 8 Ak 41, H
by P 5 Ak Al 2B 0 A ) Tl B ] SR AR 08
BB N ERES . AR LB E 3 3~5 mm,
2~3 mm A1 1~2 mm ¥z g% [ FEAR TR 1) A ) = g
BRE, REESTHMR LI RA P <0.05. H

0 0.5~1 mm

HW0.25~0.5 mm 0 < 0.25 mm

A
B A% abAB aA g
aCbD

CK

B3 AREEZALIREEAR

Tl T2

FHRRENEMERSENTM

Fig. 3 Effect of different grass types on soil microbial biomass Phosphorus (MBP) in soil aggregates
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IR B A ] 3% e <<0.25 mm ok 2 [ 3
IR A A i B B A I, A AL A [l 1 35
H10.25~0.5 mm F1<0.25 mm i 2% A RAR LAY E )
BEH SRR, BEMT HAAREARE P <
0.05),
234 FRAF XA LB RIKFR ARG F
v R IEBLAN TR 5 AR — e AR AT DLA R Sk
IR YL R A R . N 47T, R
gl (LIS RO R TN DO TR e I
5 FE AR 4 3 [ 23 5l N 55.43~65.64 mg - kg - d s
54.67~65.48 mg-kg'-d'.45.76~50.52 mg - kg -d ',
G HE0 AR, B 22 FOR [ = b R AR P 3~5 mm.
O3~5 mml

H2~3 mm O1~2 mm

80 - aA aA aA aA

-

0J0.5~1 mm

2~3 mm. 1~2 mm.0.5~1 mm.0.25~0.5 mm F <0.25
mm RL G - 458 W W G R M i S B 0 R 21.13%~
31.287%+19.47%~33.99% , V- X2 3815 53 51 4 27.58%
28.02%, £ B3 (p < 0.05) , 14 BH AE B I 25 1 5
A I IR R . BB RS P =R
PR R AR A IR G 2 e N B . IR AR
R 7IN 5 Wi A7 [l L 458 (A AR WP IR BE 1R A AT . AL 4
AfLLE B BR = B AR 1~2 mm g% [F R AR A,
LAl [ 5 A TR 6 P i T SR AR 08N B 5 R BR S
IR RESs . AR RN | = A B ANE B
180.25~0.5 mm 7 2% ] 5 AR B I 5 BE S /)N , 5 oAt
L2 [ SRR i 5 22 5 S 3 (p << 0.05)

W 0.25~0.5 mm 0 <<0.25 mm

aA
B aB abAB aA g

0L bAoA g £
60 - __cBC B
50 + +

40
30 -
20
10

it &

B AR
Basal respiration/(mg - kg"'-d")

- -
= =
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CK
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4 FREEELRI L 15 R AR BT IR 58 B A 3200

Fig. 4 Effect of different grass types on soil basal respiration in soil aggregates

I J8 A SRt B 5 32 45 ol 2 e gk T T
B, AT HIRRAE LA B R . ANIBL 5 AT, A
AL B ¢ A B I - S R B W AR T P
M, ZREE (p <0.05), Y ARG AT R
TSR E K E T BIRARR GO/ i el -+
B FRARNES R A IS T LAE BRI

BRI = B AR <<0.25 mm ok 2 R AR AN, HoAl
[ SR AA I I A i [ S AR /s 22 T s R PR
s FE IR 0.5~1 mm B2 A 5 AR R I 85 47 Bt
1 5 AR % R R b 22 5 R 2 (p < 0.05) .
FE AL FH 2~3 mm AT 1~2 mm R 25 [ 58 A I 08 405 42
e, 5 HAROR R R AR L 2 = B (p < 0.05)

A3~5mm W2~3mm O1~2mm O0.5~1mm MW0.25~0.5mm ©O<<0.25mm

0.30 -
a8 @A aB aB
aC aC

0.25 +
0.20
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ﬂ? ”))U@ﬁ qCOz
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Fig. 5 Effect of different grass types on CO: of soil aggregates
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= B AL B 1~2 mm K 2% [ B A Do I 06 4R %
AR A RR L ZE R B (p < 0.05).

235 TRAFEANLERFRRMED AR S H
HWaRvh PR FLEINE AR 1R (AWCD B 2 H
SRFRAE T A MR B — BRI B8 7 ) — > 2L
fakr. ME6TTLLE H , 55 7% 144 h, AWCD {HBE &
[0 58 10 77328 3 184 O, 2% A [l - S8 A A 5o e )
TRIR A B8 70 A D . 7ERE 7R 12 h A [
IR DA U 1 AN B R, 12 h BLJE A
ST A ARV P 2R AT B L 10 B U R AR 46 B
A7 bl - S B AR P R HE BE R A o 132 h J5 AWCD fR 3
TERE TV, ERAEFEN, E R 5
HEXT B b AWCD {8 11785 4k 38 5 f i 220 (H 1A A
) 2 P 388 , LR/t R = o e b > P
TR > 7 BT IR RA A BRI AT P
W T A s . T ZE T R, (1 =R

12 - o— CK

10 _g T1

—A—T2

B AL (AWCD)

Average well color development
o
o

12 24 36 48 60 72 84 96 108 120 132 144
15 7%} [H] Cultured time/h
6 ARIEERE THIEFARKMEY
B7& AWCD 5L
Fig. 6 Dynamics of AWCD of the soil microbial

community in different grass covers treatment

PR AL PR 5 S N IR 2 R 2E R R 2 (p < 0.05),
F = RR R AL W) 22 AN 2

H1 % 4 AT, A2 b PR el 3 A M e TR 1
P fob 2w B 5 K 0 BE AR O Y & FEFR HE
AR FE H— B, KN 3290 F = M REAL B> TR 5
FLAL P> BE R . 5 i A R G, A E AR B AT DA
& PR i b IR A 2 AR TR B (p < 0.05),
PR FN ) = AR Py i) R 20.35%22.12%
ANTR)AE B SR A el - S A VRS eV TR s
ENTE =

R4 TREELZ HIRWEMREIRE
EZEES R EIEA

Table 4 Effects of different grass covers on the functional

diversity indexes of the soil microbial community

b3 BREDHNEIER I AR Meclntosh 5%
Treatment  Shannon index Simpson index Mclntosh index
CK 1.13£0.08 b 0.91£0.01 a 2.13+£0.35a
Tl 1.36+0.11 a 0.92+0.01 a 2.26+0.48 a
T2 1.38+0.09 a 0.93+0.05 a 2.29+0.71 a

T A — FUASFRVN G T BER R A R R 22 5 25 (p < 0.05) 0 J&TA].
Note: Different small letters in the same column indicate significant

difference among treatments(p < 0.05). The same below.

24 AREEERBMRE MR

M5 AT, AR A R R g A A T R S A
JRARFMFAEZE R . SR IRAR EL , B SR S 2 72 57 A
AL AR R AR BT DR T v VR R
[ MR AE L 2K C & B, PR R E R 3 B Ui )
SR A B A R O RSB A
A = P A P A T R R ATV [ R B
BT REFAH, HERERRZKT, W EH=
- AR TR O ¢ R A R S R URCR I T

x5 TREELEMRLARAFI

Table 5 Fruit quality of Nanfeng tangerine under different treatment

T PRI LR W) WOTIRHEAD  pHfE RO
Treatment Firmness/(kg-cm?) Soluble sugar content/(g-100 mL™) Titratable acid content/% Soluble solid content/% Vitamin C content/(g-100 mL™")
CK 1.17+0.03 a 11.72+0.83 ¢ 0.94+0.03 b 13.90+0.96 ¢ 17.86+1.01 b
Tl 1.16+0.01 a 12.53+0.41 b 0.75+0.06 a 14.60+0.77 b 18.96+1.01 a
T2 1.15£0.02 a 13.08+0.68 a 0.74+0.06 a 15.13+0.96 a 19.03£1.01 a
PR, R BT AR i il RS R 2 — . AR4EE Tisdall 5%
3 Wi P2 0 I R AR 2 R R B AL, 35 A SRR AR T i
> !

31 EEHEN EFEERELIRARKFSE
&k
IR PR R B A KRR IR R LR, 2

Firp, LA NUR A 7222 Ao e ARBETURI, A
[F) 2 A A B g o AT (el B LB RN A A
AR A S O A AE 3~5 mm\ 2~3 mm.,
1~2 mm.0.5~1 mm+0.25~0.5 mm A1 << 0.25 mm [4] %
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A b B v T A TR i AR el 2R R R TR
1o SR L SR AR AN 57 3 (K (R R RE 7T 5 X5 AT A BE T
SERFEA ™, I B A AT RE S A el 2E R
J% 5 R R, SEN T bl RS AR, JC R
RIEIJ5 78 o 15 AR R AR R 70 W), D el -3
AU AN R PR TR A 4R 1 1l B 1 B EOR
Pho A= ARBE AR ¢ R A I IR R AR AT
PUBR AR R & ERCR I R0 R A FALE, IXR] fE
5 A =M E SRR, R AR ERA R R
PRI 5 Bt — P WL, R, A7 S SR
2501 s IR A A G S CN IR EELEE. 2 CON
FCABAIG T3 — (B I, C/N EE B B ARG 0 4358 oh i) A
HUIG 0 A PR BB, e A 0 o 14 5 W5 B A
ANBE B I R R A R STl 2 B AR T T 2K 5 4 C/N LK
fE = TR —HE, WA AT 3R R E, R
BT R I AN [F) R A A7 el 4 38 2% WL A% AT B Ak €/
N A TIE R IR, H O/N EE R IE S 2511,
P A R A5 75 A ] - 3 P SR AR TR 20 UL 2
ICEEAT LTI RE 038 5, B AR ML 7 223k — 2D it
FCo

AT T3 5 D 5 A ] [R] — 8 B R AN R AR
TIRPI R Z AR & BE R AR B A
AR 2, AELATY B8 K DA el 3~5 mm R 2% -t 3% 4] 5 Ak
AT HURHR A A8 0~ SR8 5 e 2 v 1 LAt R 2 141 5
A, HoAazohids 135 1 R AAAE 1 = it 5 b PR 7 BT
FE L 338 C/N BUAR 55 150 : 2~3 mm Rz 2 H I P SR Ak
R EEE ST AR B R A, BAzkife %
TSR PR A AL T - 3 b C/N LU AEL# vy » P LA
pel - 3>2 mm kA2 R RE BRI R, R EF
PR3 55 IHIEFE 1~2 mm R AR [ 54 08 7R 00 B R 4
WA e R T RE S 3 B R AR BE 5
LA EIR T 2 7 K
32 AEHEN BFER EHLEARKRHE
Y ESRES AT

Beb: 17 oty 7/h - qupstese: ZEp N = a IV EE]
1%~3% , (B EAE 7 % 7l 0 A RE Sy T K
FEAE AR, IR AR P S it e 7 =l UK
PR AE — e R L b RAEAOY A 3 R G AR 8 1A £ 45
TP, A TR, A el R A SRR S A
AR BN S AR IR R S, A wR
F T S 25 B v 1 A Dl 0 A1 SR A A ik AT Tl
R X B R O A AR AN A el 5 4] 2R

AR T BRI F A B R
TR0 AT A Y A K B, i HLd i i e A
I JE AR oA IR FLBREE RS A bl 148 [ 2R
R AE IR A AT AR . B = AR B AR
PR ER RS EEE T R AR
(p <0.05), 31X 5 Fif N K HB 4B 9 465 FAH — 5>,
H = B AT e A2 SRR B [ EAE A AR
R BRI I C/N ECAE T B3, Dbk 1 4 el 3 vh 77 93
()53 fif, SN 7 A7 el 388 i A= Y A K T P 75 R 40
BERL, H B AR AL IS A R gt — DR FL .
AW FCIE I IR 5 A [F) A el 4 138 4 PR AR =0 N AR ) =
Tk S 5 T 2 B 1 DL 3~5 mm RE 2 B AR e v, Herp
A A R B R T AR 2 A R A
(p < 0.05), X —THff 7t 45 2R 5 Hontoria Z W 7815
A ) B R AE 338K R AR b & B i I 4 1 2
AR —5, 85 SR ) B E O A I E R R A
AL <025 mm LEEHIRA B E BRSNS R
— 3, XA ReRE S BIRARAE S HOT% R E A K,
5 4RSS | B e A B e A ) S5 DA o
58 LA T R RH T I Jgi R DA D S W A v
PEFI A AR LI B B4R AR . AHIE 0 R I, TE A A
L7 el 25 A 428 1 438 ] 5 A JER Aty e 5 R 280 Ak T 441K
(IR , AE e b T A [l 4% 7 420 -1 438 [ R AR L i P
558 5 T B S5 v, i B AR B AR A R R A Il AR
A7 58 B 38 B AR AR A A el 33 B AR s
fRBIGE. AR ROREE  F S EG [ 3~5 mm.2~3 mm
AT 1~2 mm R 2 - 358 ] 5 A Al I O 5 B R,
F T HARRAR (p < 0.05) , 3 B A2 FAR BT 3 4 el +
HE>1 mm R4S AR A b AR ) AR AR A B N AR )
T I SO AR o PRI L S Bk - 458 AR ) o B AR
A b 3R I G 5 RS2 AR A AR A TR R TR /N,
IR VRV S I AR FE VPN B R R AR
R 5 A bl % R AR T SR AR R RS A L TV B ARG
7k 52 I HH AR IRAS , R B AR B AR EE AE 15475
BRI AE Y 52 A R R B AT, A7 el 1 338 A 855 5 Ol Rl
TIRE VR A AE — AP AR T AT
AT — AN SZ 0 - R 4 o ) R TR e — e R
T4 A MR AR A, 3 1T 5 e 3B R AR M 1
TEEVESTIRE . LI DL A R Y, AR
WF 2R B, AS[F) S 70 AR 85 v] DL IS 28 4 v A [l 1 3
TWEEPREVR 38 B (RN A [l - 3 2 AR 3% B A
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Jil » 42 v Al 358 T SR AR 1) 7R 40 R AR AR
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A, Aot el 4398 25 358 B 9 BRAARSE , AT THd
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