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X —R e VLA AT IR s F RN ] 2 AR 3 FORFIAE IS, L5 5 M3 : S+ Ak IEC T1 ) T4 25 em+BAALAL( T2 ).
TS 25 e HIEAEA HUIEECHE (T3 ). 3 35 cm+BATGALAE (T4 ) FIRKA 35 cm HLACAHLICHECHE (T5) 403, ZhHr 28+ is
F AU 3 AR G IR TE AR Ak . S5SRRI . RS | MEAC K LA BAE Y 0 5 H S iE AT ML R A 4, WA
HUBRFIIOR A HLEE i i ( P<0.001 ), AHXT T1 AbHE, LS ANTRE (T2 Al T4 AbBE ) 25 3 Ak - HErs A MLak
RSy, JCIHIORA DUBRAUIURLA FLA T BRI RAAH LA HUEBC G 0] T LA S 2548 0 393 P DAk A 2 53 i
St T2 AbFEAE L, T3 A3 I MLAR . Z) A A AT AR JIURLAT HLAR FUBURLAT ML & 5 20 I 8.37%.35.10% .46.64%
H142.39% (P<0.05); HFMREASRES HHEpR AT ENE, ML T1 A, T 25cm FIERS 35 cm HIERUEY E YR oRAT
HURK . JUREA BB /AT HLBR HL B34 B A% (P<0.05), A 35 cm R HIEBURIA LAV B A L Fth B8 FEAL (P<0.05 ). TS
Xf TR BEAE BRI ARG . LFAER G . - A M AR RO RS MO WA, G HAA AL (T3 ARXF T2 A8 )
WERS T A RERE M . AW, TR 25 emHUACA DU BCHE RS i RE A O/ FE H IR M MLBR A4 o B it 2%
X2 M R B R AL TR R A
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2. Agricultural Technology Extension Center, Qinggang, Heilongjiang 151600, China)
Abstract:  Objective It is of great scientific significance to explore effects of the practice of subsoiling coupled with
fertilization on the fractions of activated organic carbon and nitrogen, and enzyme activities in black soil. =~ Method Based on a
2-year field experiment in Qinggang County, Heilongjiang Province, a black soil region typical of Northeast China, variations of
the soil were analyzed in fractions of dissolved organic carbon (DOC), microbial biomass carbon (MBC), microbial biomass
nitrogen (MBN), particulate organic carbon (POC), particulate organic nitrogen (PON), and readily oxidizable organic carbon
(ROC), and in activity of N-acetylglucosaminnidase (NAG), Cellobiohydrolase (CBH), B-glucosidase (BG) and B-xylosidase
(BXYL) with treatment in the experiment, which consisted of five treatments, including no-till + chemical fertilizer (T1),
subsoiling 25 cm (in depth)+ chemical fertilizer (T2), subsoiling 25 cm + chemical fertilizer + organic manure (T3), subsoiling 35
cm + chemical fertilizer (T4), sub-soiling 35 cm + chemical fertilizer+ organic manure (T5). Result Results showed that both
subsoiling and fertilization and their interactions significantly affected the contents of soil activated carbon and nitrogen,
particularly of POC and PON; Subsoiling (T2 and T4) significantly reduced the contents of soil activated organic carbon and
nitrogen components with varying degree relative to depth of subsoiling, T2 was significantly lower than T1 (P<0.05) in POC and
PON content; T3 and T5 significantly increased the contents of soil activated organic carbon and nitrogen. T3 was 8.37%, 46.64%,
35.10% and 42.39% (P<0.05) higher than T2 in content of SOC, POC, ROC and PON. Besides, subsoiling improved stability of
the soil activated organic carbon and nitrogen components. Compared with T1, subsoiling treatments significantly reduced the
ratios of MBC/SOC and POC/SOC in the soil (P<0.05), and subsoiling 35 cm in depth significantly decreased the ratio of
PON/TN (P<0.05); T2 and T4 did not differed much from T1 in enzyme activity, whereas T3 significantly increased CBH activity
relative to T2.  Conclusion To sum up, subsoiling 25 cm in depth combined with application of chemical fertilizer and organic
manure can maintain the content of activated organic carbon and nitrogen components in the soil, hence it is recommended to be
extrapolate as an effective farming technique to build up black soil farmland and to increase organic matter content in the soil of

this area.

Key words: Black soil; Subsoiling; Soil active organic carbon; Soil active organic nitrogen; Enzyme activity
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B 7K B IK S S TIRE T RS, A bl i X 35
WA R B &N W, deE R PR,
P& 1 5B AT AL B o SR b T 0 A A BE

R R VIR T A AT AR )Z | T
- HERGIE A AR AL A LIS T A R = SOC %
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& MBNS56.8%F1 77.0%, HEEGEVLH, B
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( Labile organic carbon, LOC) &F&Eitm, HE
LOC/SOC L1 4 i 3 B A o FEAD 22 8 A FH iy — 3
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5T 2 IR VR AT 3 a2 28 R A A5 S O 45 2
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1.1 X ER

WF5E XA TR e VLA 22 Ak T X EL P T B 5K
K (46°35'24.9"N, 126°08'53.26"E ), J& T Kbk
PEZE R, SAETCRR 140 d 2241, 2014 4EA0
2015 AFEHRFAEREK G302 2.75°C. 4.95°C FiI
560.6 mm, 614.9 mm. ik + eI R B B R 1,
S, AT R R LR 1

F1 R HIEERNTE AR
Table 1 Physical and chemical properties of the soil in the experimental site
N - B HERH
A K A PR g TR 2 AR
T2 Readily
Bulk Soil water Soil organic Total Alkalyzable Available
Soil layer pH available
density content carbon nitrogen nitrogen phosphorous
/cm potassium /
/(gem?®)  / (gkg") /(gkg')  /(gkg') /(mgkg') /(mgkg')
(mgkg")
0~20 7.38 0.96 206.5 37.67 2.33 98.00 48.27 241.5
20~40 7.71 1.12 275.1 31.00 1.99 73.50 11.80 134.0
40~60 7.86 1.11 276.8 22.93 1.54 51.10 7.89 113.8
60~80 8.04 1.21 259.7 4.48 1.06 39.20 9.09 120.5
80~100 8.20 1.13 233.8 9.52 1.10 32.20 8.68 113.8

1.2 Rwigit

T 2014 4F 4 HJFeR, HeiE 5 A s: T,
G s T2, TRFA 25 om +HLEILAE; T3,
TRHA 25 cm +A HLICHLECHE ; T4, TRAS 35 cm +HLjif

FBAE; TS, ¥R# 35 cm +AHLTCHLEC . RAMED
2 A VRS AL EAEAS B AT L s A B2 IR 4%
T, AT — W W —FEHE X, BAT
WRUR)ZE, dGELHUK, B K. RS
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ARG T G A B A 5 A O, A Ak S R
FARAAAR AL BEA T VRSB L 5 ¥ 5 I AR AL . 454k
FALIE A 2355 e R S Uit i & PR+ —3, M
A (N)250 kg-hm ™, B ( P,05)135 kg-hm ™, 1 ( K,0)
100 kg-hm >, T3 1 TS 4b#A HLAE SR FH i S Ak 6 ot
RAMUE (AL &5 =40%, A =5%), HiE
h 1500 kg-hm 2, BERFF F KA “FIR 337, 47
FEIAME LY 67 om. RRALH 3 AN ERE, 3L 15 /DX,
A /NXEH 50 m? (10mx5m ).
1.3 HmEESHH

T 2015 4 FOKRWR G, REE 0~20 cm )2+
B, 5 MIERHEREG, K& W LR E, —Ho
WA JEHk e . MR R %I 2 mm fii, H
PI+HE pH, SOC. TN, POC 5 ROC % HyE ;
F—5rid 2 mm §iE% 8, L MBC. MBN,
DOC FRGE M I E o 25 8 AR AW 2 B 7E 48 h N 5¢E
o ELAINSE J5 924 - SOC R JH T 4% iR A8 Ak 120
TN YL E A ; DOC EH 0.5 mol-L ! i fig 4

EHIEPT; POC, PON RA 5 gL' Al B 40 43 1L
%P MBC. MBN R =& W k7245, ROC
KA 333 mmolL ' i R AP A AL IEDY s KRG
(BXYL). £F4EZ i (CBH ), L MBE3k B-75 2 0 i il
(NAG) M B-#Z B ( BG) W& MR HZEEM
TR ARG B AR
1.4 HiEE

IR B K ) Microsoft Excel 2010, SAS9.1 Fl
OriginPro9.1 #A78E S 1. st SHlE, 5T 5/
I3 22805 (Least Significant Difference ) #4177 %

2 45 R

21 TEFEUENBRIESSE

SOC & 545G ik dl 7 & & L T3 Ab P i
(F2). T3 b3 SOC &84 T2, TS AbFE 5 7.82%.
5.32%, 2SR (P<0.05), i T5 AbBREE T4 kbg

x2 BLETIREMBNREADS TUHE

Table 2 Variation of the fractions of soil activated organic carbon and soil activated organic nitrogen componentswith treatment

sz A Wk Yy iRk WUk A LR VA LA Gy A AU BBk
Treatment MBC/ (mgkg™) POC/ (gkg) DOC/ (mgkg") ROC/ (gkg")
Tl 278.51 +23.96a 5.71+0.65a 373.80£8.52a 3.41+046b
T2 231.14 £ 7.49 be 4.06 + 0.06 be 346.29 + 13.06 ab 3.57+0.18b
T3 253.00 + 15.44 ab 5.96+1.11a 391.50 £31.52a 4.82+0.74 a
T4 208.95+12.23 ¢ 322+028¢ 316.42+£20.29 b 3.5240.15b
T5 247.51+10.63 b 5.06 = 0.59 ab 350.27 + 39.84 ab 2.85+0.61b
szl A LA 2R kA LA MY EYEEA
Treatment SocC/ (gkg') TN/ (gkg!) PON/ (gkg") MBN/ (mgkg ')
Tl 30.65+0.05b 2.25+0.22a 0.44+0.06a 49.14+11.16a
T2 30.69 + 1.00 b 2.07+0.06ab 0.33+0.04b 47.05+6.24a
T3 33.09+0.57 a 2.16+0.02ab 0.47+0.05a 51.9242.39a
T4 29.24+0.67 ¢ 1.97+0.05b 0.31+£0.01b 40.30+6.89a
T5 31.42+027b 2.12£0.03ab 0.45+0.05a 45.82+8.01a

e T RAFSENT s T2: YRR 25 em+BAfGLNE ;s T3: YR 25 cm + AHLHIECHE; T4: BRI 35 cm + HEALIC; T5:
TR 35 em + A HLEHLECHE . R P EUA LY N VP RHAARERE (n=3); [FF/NG FEREA R 7R 4b B E) 22 5735 0.05 B3 7KF; T A Note:
T1: no-till + chemical fertilizer, T2: subsoiling 25 cm( in depth )+ chemical fertilizer, T3: subsoiling 25 cm + chemical fertilizer and organic
manure, T4: subsoiling 35 cm + chemical fertilizer, TS: subsoiling 35 cm + chemical fertilizer and organic manure; The numeric values are
all of mean + standard deviation ( n=3 ); Different letters in the same column mean significant difference at the 0.05 level. SOC: Soil organic
carbon; MBC: Microbial biomass carbon; POC: Particulate organic carbon; DOC: Dissolved organic carbon; ROC: Readily organic carbon;

TN: Total nitrogen; PON: Particulate organic nitrogen; MBN: Microbial biomass nitrogen. The same below.
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F 7.45% ( P<0.05). TS5 AbFE MBC &% T4 4b
PR 18.45% (P<0.05)., T1 4b# POC & # T2
1 T4 KEFRE 40.56%F0 77.62% ( P<0.05), T3 Fl
TS5 4Zb¥ POC & EE T2 Fl T4 AbHE R 46.64%F
57.36% ( P<0.05). T2 5 T3 4b# . T4 5 T5 4b 3
DOC F ¥t B % 2 57 T3 A ROC & #8 T2,
T5 A3 35.10% ., 69.40%, i T2. T4 F1 T5 Ab
i ROC Fi L #2255 (P<0.05), TN Fatllf
BE T1 AR S, R 35em HAJALAE R T4

Qb FEEAR . T3 Al TS 4L H PON £ &40l i 3 % T
AR FEVE R BB L AC i T2 1 T4 bR, &4abpg
MBN LR EXER . NEITTUEE, AR+
ST VA HL A LA 43 0 A T i A A e 10 AN [
HorP M B0 1 POC, DOC, ROC Al TN
it P<0.05 ) it IE % i Z 52 i SOC .MBC . POC,
TN, PON i (P<0.01), BF®IH DOC &im
( P<0.05 )il AL 55 TR ¥ 19 52 B X} POC il PON 5%
Wi f5c R 2 4 (P<0.01 ),

*3 RMSHEREZBEMEANTIEEEEIREESFNE

Table 3 Effects of subsoiling and fertilization and their interaction on the fractions of soil activated organic carbon and soil activated organic

nitrogen components

MEY Y MBC

ki A WL POC

WA LR DOC

8B PR ROC

F P F P F P F P
A Subsoiling 3.91 0.0794 6.17 0.0347* 5.31 0.0466* 5.87 0.0384*
WAl Fertilizing 18.62 0.0019%* 28.33 0.0005%* 6.57 0.0305* 0.48 0.5038
AZH. Interaction 11.26 0.0035%* 17.25 0.0008%* 5.94 0.0226* 3.18 0.0902
+HEAH MUK SOC 2% TN WA YA PON MAEY YA MBN
F P F F P F P
THS Subsoiling 2.33 0.1615 7.83 0.0208* 0.75 0.4097 3.56 0.0918
WAl Fertilizing 11.66 0.0077%* 22.13 0.0011%* 37.13 0.0002%* 2.33 0.161
%2 H. Interaction 7 0.0147* 14.98 0.0014%* 18.94 0.0006** 2.95 0.1036

TE: WHERITZAERL FEM P EER, SH*RR i 8 R o 3 22 AR X B — 18R i 3 (P<0.05) IR 2%

( P<0.01 )oNote:Results of the two-way variance analysis are shown as F and P, *and **represents that the effect of sub-soiling, fertilization

or their interaction on a certain index is significant at P<0.05 and P<0.01, respectively.

22 TEFEUEVBRIKAESSEIEE

3N M AT LA 5 A PR 14 LA AT D
- e WL 0 R R AN it A s W) R
WAL B Gy B E R, A s T
R AL PR A A A R 2ZR (R 4), BT
MBC/SOC L i % & T H A& 48 ( P<0.05),
POC/SOC LA T3 4b il iz 5ok 25.49%, T4 4b#f
BN 15.46%. DOC/SOC £ AbHT i £ 57 .
ROC/SOC LA T3 AbFHiR = 20.62%, 2w TH
RASALEL (P<0.05 ). it A IR B 5 it IR B4 52 H A
FIXF POC/SOC LA Kz PON/TN 545 #% i & 5 Wi
( P<0.01).
2.3 TIEETEM

T IERE S VELL B-R AR (BG) &M, &
PEHE B-7 2B (NAG) W TERAR (2 5). %

AbFR A 18 NAG BTG T 3% 22 5 o IR AT 4 E il
(CBH) itk K/NEI A TS>T3>T4>T1>T2, Hirp
T5 5 T3 4bBE CBH E#& PN 90.50 nmol-g -h™' Al
88.76 nmol'g "h™', Zr W% T1 5 T2 AIb B
44.72% . 47.87%FH1 47.55% . 50.76% ( P<0.05 ),
BG G 5 AR MR ( BXYL ) 6 P45 A #LE 0
WEER . WRR T ZaIr g LR, it 8%
20 13 CBH BTG4, TRAN 5 BI04 38 B AEF .
R0 3 CBH BIG 1
2.4 FiEtRERHEXMNE

CEA A AL B TEPE A ML R ALy . B NS PESE
Bl AT R0 (PCA) KB (K 1), B
A (PCL, PC2) JL[FfRRE T 60.58%M7AE S, 5
— AR TR 41.24%, T1 Fl T3 4 FE7E PCL
B AR, T4 5 TS ARBEITE PC2 FiAS /4 i,
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Table 4 Distribution ratios of the fractions of soil activated organic carbon and soil activated organic nitrogen components in the soil with

treatment
Abg DOC/SOC MBC/SOC POC/SOC ROC/SOC PON/TN MBN/TN
Treatment 1% 1% 1% /% 1% 1%
Tl 1.64+0.09a 1.22+0.09a 25.10+£3.27a 14.99£1.53bc 19.70+2.06ab 2.18+0.44a
T2 1.61+0.11a 1.07+0.04b 18.84+0.74bc 16.54+0.53b 16.06+2.00bc 2.27+0.24a
T3 1.67+0.06a 1.08+0.02b 25.49+5.98a 20.62+2.95a 21.97+2.68a 2.41£0.11a
T4 1.5240.06a 1.00+0.09b 15.46+1.88c 16.90+0.69b 15.93+0.86¢ 2.05+0.37a
T5 1.55+0.16a 1.10+0.04b 22.44+2.63ab 12.62£2.51¢ 21.394+2.06a 2.17+0.41a
XM F Ty 2243 M1/ Two-way ANOVA
VR# Subsoiling 0.1038 0.4705 0.1120 0.0592 0.7518 0.2032
HENE Fertilizing 0.4289 0.1649 0.0050%** 0.9443 0.0006** 0.4647
AZH. Interaction 0.1938 0.2896 0.0089** 0.1527 0.0020%** 0.3363

T WHERIF 2SR PR, 2R ML E G R B — % S BAR I3 — 8 R i (2.2 ( P<0.01). Note: Results
of the two-way variance analysis of the interaction between subsoiling and fertilization are shown as P, and ** indicates that the effect of

subsoiling, fertilization or their interaction on a certain index is significant at 0.01 level.

x5 FHAETHIEEEMT ST

Table 5 Variation of soil enzyme activities with treatment/ (nmol-g"-h™")

. LA B- 1 o H I TR B4 1 AR Tl
o N-acetylglucosaminnidase Cellobiohydrolase B-glucosidase B-xylosidase
Treatment
NAG CBH BG BXYL
T1 34.1042.36a 61.34+12.03b 262.53+32.95a 65.74+10.72a
T2 38.74+10.72a 60.03+£18.56b 275.58+49.12a 68.20+£29.25a
T3 42.66+15.36a 88.77+19.65a 321.284+49.60a 78.02+£29.79a
T4 39.014£2.99a 65.87+7.63ab 284.43+6.03a 66.82+26.28a
TS5 46.01+4.55a 90.50+5.54a 322.39+5.16a 74.50+5.68a
XLH F Ty 2243 M1/ Two-way ANOVA
TR¥ Subsoiling 0.7418 0.6397 0.8008 0.8603
JifiiE Fertilizing 0.3332 0.0077** 0.0569 0.5338
ZZ H. Interaction 0.5792 0.0227* 0.1446 0.8024

ViR (T1) S%M 25 cm A HLEHLECHE (T3)
X T - A LA LA o P AR Tk A, TR
FA 35 e A HLICHLECE (T5) WP 03 vk sk s
Ko ANl b BB U2 5 S5 TG T A A P B 25 5
BRAA L T1 5 T3 AP e, 4 PG o)
PLTS Ab¥Em . MHOCHAMITER (£ 6), SOC 5
MBC . DOC, PON E 4% & # #H ¢ ( P<0.01), 5 POC,

TN & E K (P<0.05), MBC 5 POC, TN, PON
W i EAHSE (P<0.01), 5 DOC. MBN & #H %
( P<0.05), POC 5 PON # B #H% (P<0.01), 5
DOC. TN, MBN i #5¢ ( P<0.05 ), DOC 5 PON
WBFEME (P<0.05), TN 5 PON # i % HH %
( P<0.01 ). NAG 5 H:Ath =B il 3 I 25 40 5C( P<0.05 ),
CBH 5 BXYL & ZFAHC (P<0.01 ),

http://pedologica.issas.ac.cn



57 %

=

452 R
=
- OTI
T2¢ OTI
T2<> g} TNMBC
< T4 RO
= + OT ! = DRCSOC
2 N~ . PON|
S| ¢4 MBN
= X5
T2
T4
<+ Oy BXYL
>‘T,‘SB XTS T3
Nag  CBH
=
1.0 PC1(41.24%) 1.0
K1 PR A LR R 2 o5 S P 2 A1 S Ao

St (PCA)

Fig. 1 Principal component analysis ( PCA ) of the relationships of

the fractions of soil activated organic carbon and soil activated
organic nitrogen components with soil enzyme activities

3 e
31 FEFRRMEEEHENE+FEEEREAS

LA

TEARMAEZS RS, HIEHEROA 2 £

*=6

AT L . 2 s R Y B
LR, HR R 5 00 R 5 ) - M A R e 1 ¢
FREY SR P AR I R IR & T
BEER LG, S HE YRR AR E A R T+
Hem PEAR B 7 AT, IR W 0 AR W B
2.2%~ 140%. T A P52 R RIBHE 7 200 8 1
o SRR YT A HUBR PR R B, G bk AR A X 8
T 0~10 cm SOC, MBC 1l DOC fy %t 5 ik £ 4507
AR A o A B0, AR H B RUAE Y A Y
HkGERRADES TR L8 (P < 0.01),

Calderdn %5081 SHHFVE G 4 S8 05 PEOR 15 56 211
S, AN [ FEVE 7 SO0 3806 PR 21 43 B 52 AR —
X AT RE S AN [RIBEVE 5 1L 1) 3 25 40 5 R 5 A8 Ak

Mok e AL 5 Rt S 2 E N R . ARG
R ERING (2 4F) HHEHEA IR R4 DA
— ML, H13¥ DOC/SOC. MBC/SOC,

POC/SOC LLBI¥A i, X 5ar Amrse!” 9%
PRGREFAIG 0~ 10 om 39805 % 15 BE | B % 175 3 48 A
Tt PoE 57 BHLA HOE AT T ARG L e SRk WL 2
SOC i b A8 — 3%, HUZTRHA 25 em 5 R
35 cm fEAE T3 SOC fa A BE LS, X
AR SRR K A . MEATIAE 25 A ,

TRAA 35 om Ab B ik 2 A 45 1 PR B 41 0 B IIAIG

TIRESEENKRAAS 5 LIREEEZ B AR RBEXRHY

Table 6 Pearson correlation coefficients of soil activated organic carbon, and soil activated organic nitrogen components with soil
enzyme activities

¥ #7 Indicator SOC MBC POC DOC ROC N PON MBN  NAG CBH BXYL BG
SOC 1
MBC 0.70** 1
POC 0.53* 0.72%** 1
DOC 0.74**  0.63* 0.64* 1
ROC 0.43 0.09 0.10 0.48 1
N 0.56* 0.82%** 0.61* 0.50 0.16 1
PON 0.70**  0.70** 0.64** 0.63*  0.26 0.64** 1
MBN 0.26 0.53* 0.61* 0.28 0.08 0.43 0.41 1
NAG 0.33 0.05 -0.05 0.22 0.06 0.03 0.12 0.14 1
CBH 0.25 0.15 0.48 0.30 -0.04 0.15 0.42 0.45 0.62* 1
BXYL -0.12 -0.01 0.24 0.17 -0.13 0.07 0.02 0.22 0.53*  0.68** 1
BG 0.38 —-0.05 0.02 0.17 0.24 -0.26 0.27 —-0.01 0.60*  0.41 0.06 1

*, P<0.05; **, P<0.01
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X B SSRGS T IR B, - S R R A
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I MBS 0 5 Ak FIRE 420 5% A B A LA 1) JES fit
BT 22 BT PERR 20 20 (2 f - e AR PG A7), A6
o, BRANGS A A HLICHLIE A e i £ 9635 A HILAR A
A3 WAT BT 4R T, BRIEM 35 cm FHUEALAL (T4)
AEEEFA AL TCHLEC AL 3 ( TS ) ROC & J0 i 3 22
SEAN, AHLEHLIE R T £33 SOC a7
P TAUR AL AR AL P, X RS TR A ESY
SEIBIO IRBIFG v G Ak B A BB 4S5 TR 12
453 (B ROC b ) ¥y TR 2 5 TURHS 25 cm B
JALAE (T2) BedRAS 35em BAJALIE (T4 ) fAbHE,
M HFAEEE (T1) Al T2 43 SOC, DOC #l ROC
PR A ORI 3 0 S B R T B 6 AT PR A
T A PR TS SR, X T ELRK ] 4 ok
Bot. Liu EURFIE LR BLPHEAL B X IR, A5
R4 PEREHE S 14 MBC/SOC W E W mssies, 5
AT 5T 25 i 22 5 1 B R ARVE A PN — B F
FEX I AR —3 AR R 35 cm i
HRAR T R A AR S A R Y
Ffl, Bl T IEURANFERE NsE , PON TR R4g 1
AR, PON/TN bl AR, ARWFFEAHIEM:
YT (1), EHEE VA ML R 4L 5 22 (0] S Bk
PRI, - UG T Tl 135 1 AE 23 [R] 1 HE 7 24 48 AH
T, TRHA I RULE A U L A8 % B AR RT g 3
A= AR A5 ) 2 5 i - R M A 4 3 He A
3.2 AERMFEEHEMETE L EE NI

fifg 2 2 38 AR S R G b AR W Ak 2 RO A Ak
R, 5 3 LR ) 5 ik 8 5 K 3 MLA PR )
BB YIAHSCM - et A W Te Al B 52 R b R F
SEMR o A B 9T DA A TR R G R 1 AR R v - R S
PRI AR AA L T 0% 0 B e AR L SRR H 4
SRR . RERERGAOTETE, SRR S T R RV
ELX A T - RS L 11.6% . Bk B R e
12.4%FIFEBERGIEME 20.9% Y At RF5E & I,
HEE 4 R, FORRH R A T
fasE, H Liang 51855 %8 NAG. CBH #1 BG i}
TEHE AT BEVEY A B WIm AR, XA A B e 1)
M) o .35 R 5 2% o ARSI R TR 35 cm Ab3E (TS)

CBH i1 P & 3 2 T IR 25 em (T2) At dhib R
(T1), HWE EHEES N, b ey
e 3] 3 it v DA T B - R e IR i I
Moz B AR Y 8 35 5 e+ S mG TR M, T 45 Ak B
NAG. BG Fl BXYL 16370 222 5, il )5
PR AR50 v 5 b 3 4 R B 22 AN B B, O HAC
WEFE A A HUIE AR AR KA LI, T2 5 5 A Bl
B, A AL ) B At W] R R e B e A HLAE
JE B2 AN B AR . 5 R
PERISSIE AR T, AR G Bk Ak B 4 RS 1
R, A AT B 15 4 4 P AL PR LA K b AR A ) ol
KA K, FREWIRRTT &I e Y BCR B +
B EIE N AL, MAFREIEMN (H 1.2 gom™ B0
1.4 gem™) W, Z0TH . HCZR B A E T BOR - b
41.62%., 22.25%. 30.14%, Huakab 24 + 398 758 5 AH Xt
B, XA e e T B M R AR R R —
Jit A XS A 1) i ] - S SRR L PR R SR R
KM FRAFE 22 8, Wang 558 & B
TE T 2R 0, AR N A 24w e A
FIR NAG BEIEE, (HIZ AL BG BTG T . R DY
NN T F A ALIEAS B T A YRR 454, 1Xn]
Aff Rt FH A B AL BRI S MR A B 2 5, H
A A B A SR W R T+ HERR AN — 8, X
S 1y 25K - SR 1) 7 A R L T R AR A [
S, D PR A AR B ) R R RO g i 6 ok
[ 25 o il HES % it AES 5 VR A 52 AR FH 4 35 5% 1 CBH il
WEPE, TR T CBH i 32 2R IR T 408 MR, fil
A IR DR INAR Bl B 2 7 A Bl 2 S, T
Jiti A XoF £ 44 2% i /R P T ke

4 4 g

FB TR W 2 TG 0 M A LA R AL o
AL B, TRAS 25 em( T2 ) i3 4k MBC .
POC.DOC #1 PON %4t 7.94%~40.56%( P<0.05 ),
TRFS 35cm (T4 Zb3E ) 2 FEAL SOC. MBC. POC,
DOC. TN H1 PON % H+ 9.44%~77.62% ( P<0.05 ),
TRAABBUE I = TR AR e I, TR 25 om TR
35 cm ¥ F A% 13 MBC/SOC., POC/SOC L.
(P<0.05), &®M 35 cm BIFEFEML PON/TN 1)
(P<0.05 ). AHXT A BFALEE, TRAA A HLICHLAE AR
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