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0.05) ;IRZEHK 10—40 ecm T2 KT 0.25 mm HUAER & P RIS 7 (DR, o5 ) W REAK (P<0.05) ; ZLHEMRZ 0—10 em 123
PSRRI T4 7 2 (MWD) 123 FEAR (P<0.05) ;5 (2) MEH LR FE =M KRB 0—20 om 12 AR AW &% &
(FRBD) 5%} B8 8 25 [ AIG 44.18%—57.24% , ARIAFI(FRV) I RFAIL 24.64%—60.41% ; = Fh TARM A LIHEMK 0—40 cm 45 12
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Abstract: The objective of this study is to investigate the effects of litter removal on the characteristics of soil aggregates
stability and fine root distribution so as to provide theoretical bases for vegetation restoration and ecological protection in
Qinling Mountains. Results indicated that (1) the litter removal significantly decreased the percentages of >0.25 mm water-
stable aggregates (WR,,s) in 10—40 cm soil layer ( P<0.05). The percentage of >0.25 mm mechanical-stable aggregates
(DR,,s) in 10—40 cm soil layer of mixed forest was also decreased significantly (P<0.05). The mean weight diameter
(MWD) of aggregates in 0—10 cm soil layer of Betula albosinensis forest was decreased (P<0.05) by litter removal. (2)
By litter removal, the fine root biomass density (FRBD) in 0—20 cm soil layer of the three forests significantly decreased
by 44.18%—57.24% ; the fine root volume (FRV) significantly decreased by 24.64% to 60.41%. The FRV in 0—40 cm
soil layer of Betula albosinensis forest was the highest among the three forests. (3) After 3-year litter removal, the soil bulk
density in 0—40 cm soil layer of Picea asperata forest significantly decreased by 5.24%—13.04%. The soil organic carbon
contents in 0—40 cm soil layer of the three forests significantly decreased by 7.92%—25.21%, and the contents of total
nitrogen significantly decreased by 10.17%—18.10%. (4) The results of correlation analysis showed that percentage of
aggregate destruction (PAD) and unstable soil aggregate index (E,;) of Picea asperata forest soil had significantly negative
correlations ( P<0.01) with FRBD, fine root length density (FRLD), and FRV. The PAD of mixed forest soil showed a
significantly negative correlation (P < 0.01) with FRBD (r=-0.814). The aggregate MWD of Betula albosinensis forest soil
had significantly negative correlations (P < 0.01) with FRBD, FRLD and fine specific root length ( FSRL) (r=-0.777,
-0.771 and —0.786). Overall, the litter removal decreased the stability of soil aggregates, the contents of soil organic

carbon and total nitrogen in soils of natural forests, which also inhibited the growth of fine roots.

Key Words: natural forest; litter removal ; soil aggregate stability; fine root distribution
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1 #MREFE

1.1 W5 IX AR

ZRUA 38 I R AR B (34°107—34°20'N, 106°28'—106°38 'E ) BBk G 45 52085 i RUEL 3 ZR 1Lk dgg, fir
TR PP B B AR AL W3 1580—2738 m, i 0% il Y > 3 3 L1 A, AR AL 7.6 ©CL AR REK
900 mm""*' B BE R SR BN SR E R AU 5 - R S B IR AT s - (FE R KR T
HERERAEE) o WF o8 X BR AR 35 B 538 96.8% , & UL = 42 ( Picea asperata) V3 12 ((Abies Mill) | JH#A ( Pinus
tabulaeformis ) FNAEIFS ( Pinus armandii) 27 FEZER B EFIEAR, FILLZIME ( Betula albosinensis) Bt 1% ( Quercus
aliena var. acuteserrata) 3L ZRHE( Betula schmidtii) W ( Toxicodendron succedaneum) | 1114% ( Populus davidiana)
ARG FAR Carpinus turczaninowii ) R BRI RE AR DL S Z AP RTR A, )2 DL T AR R AT
BT (Phyllostachys edulis) FEARZEIEAED T ( Rubus corchorifolius ) FIFEIH TF ( Euonymus phellomanus Loes) 55 ;
FARAH W ZEHL (Agrimonia pilosa Ldb.) | 5 MW ¥ ( Patrinia heterophylla Bunge) . 3 & ( Artemisia argyi) . 75 -
(Rubia cordifolia L.) FHk M E R ( Carex lanceolata Boott) %5
1.2 FEHbERE

HARTE PR T4 ) 2 R0 AN (] BRI Y - 38 DA SR ARG 1 B AR O3 A )52 ), AR SO A R TR =42
CEEIE) AR ZDMECREIN ) AR S A2+ 2 M8 (T ) TR AR = PP B B R SR MO B SE . T 2016 4F 8 A, fER M4
S 3 AR (20 20 m) FEN TS, B R B 3 A TE 4 IR A (BB 1 m b2 2 m) |
3ATCALBRRE AR XIS A K T (6—9 ) B H G FRFE SR IAEY S . Mo FEARTE BN 1
B .

F1 =MRSEMEGHRARASE

Table 1 Site conditions and forest parameters of three forest stands

TR T L AL

Mo 23 HigE Tk i . s ]
. . . Soil Canopy Tree density/ )
Forest stand Longitude Latitude Elevation/m ) ) DBH/cm Height/m
type density (#/hm?)

=¥
Zﬁ/M 106°31'32" 34°16'49" 2123 (57 0.84 625 33.9 17.8
Picea asperata forest

LR »
2:*; PRI 106°31'32" 34°16'50" 2140 (37 0.80 413/373 37.0/14.9 18.2/10.7
Mixed forest
AR -

Pt 106°3132" 34°16'51" 2153 e+ 0.94 1422 15.6 15.8

Betula albo-sinensis forest

TG AARRE MR A 10 em, ZIFFH 5 m. DBH F£R 4% (the diameter at breast height) .

1.3 AFah ARG AAL 2
131 HIEPER AR 4

IR ARSI i B SRR I 2019 4F- 8 7 REET 0 : otz — 4> 40 em ¥, 20 em Gt Y 1+ 5
FTHT AR5 TEFE 52 R EE 0—10,10—20 F1 20—40 em £ )2 BYJFOR £, 26 A Gy R sR 2= F 0K -4
P AR R A HAFE L B W AR ARG AEZ 1 em® KN B IR, AR DU AR E 1
P R A 0K AR M P SR A 5 3 31 R T A i e 7

>0.25 mm FIALIES G P 4K & i (>0.25 mm mechanical stable aggregates, DR, ) FTTEAIF .

DR, = i d;
>0.25 mm [7KFRE M RIS &8 (WR,),, ) TR AT .
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WR, s = i w;
TR E Pk AT R AT 19 i & B AR (MWD) Fg AT .
Y (v xd)
MWD =
2. d,
T RIRBIR R (PAD) AR .
DRo.zs - WRo.zs
PAD=—"———"=x 100%
DRoAzs
T R HERRE IR AR (E ) AT .
WT - WRo.zs
E, =———2 % 100%
14

K, d, 5 w53 RS | REBAUESE P KA E R AR T i 0 b a5 @ BE A R AR P 4 AR (mm)
W oA R e R
1.3.2 RAEFES

R AR Al 1150 X 5 R AT RE R HINAR 5 em 19 L4543 BISRIR 0—10 ,10—20 1 20—40 cm £5)2
HRZR -+ HERE S , F G5 VB B A 0t ml K BBCIRT A E T 2R AT AR R R S 1 43 5 AT AR AR R I AME R
R €0 S AT 1 2 A2 LT HE B BT AR R AT K 2, B AR R T R A 5, Y K ik
JE AR R e A A B4 78 4 CFARAE . AbBRAT A ARAE FH BT AL AU UL, A “ Win RHIZO R &R
IIMT RS AR AT, IR AR AR 2R BB (em) FIMARRL (em®) K5 AORRBE LA 80 CHEAH ML T =
TEE S, PR AR AR I D S AR AE W i (g) o S TRPRITE 40T - 48R A= ) 1 %% B ( Fine root biomass
density, FRBD) 1552 204 : FRBD = FRB/RCV , i AR K %5 Ji ( Fine root length density, FRLD ) i+5. A X 4
FRLD =FRL/RCV , B0 2l #R {4 FX ( Fine root volume, FRV) 3144 /A5 4. FRV = TFRV/RCV ; 203 X AR K ( Fine
specific root length, FSRL) 71843 4 : FSRL=FRL/FRB, "' FRL /R BKE  TFRV R 0 BAFT,
FRB R 4MR A M RCV R R A AR,
1.3.3 RS

W25 20 L SEAR R ) IR R S S A A, — 33 2 mm G55 AR (4 °C) PR T 3K 5355
f6b5, 75— T BHEE i 2 mm F10.25 mm G A7 5087 5 48 F R FER JT (100 em®) 05 , 387K 73
PR BT AE (105 °C, 24 h) |, S HLAR & R F B AR R A AL A IR | 48 & iR R
PRI G
1.4 St

B A A2 1 43 3R i IBM SPSS 19.0 Fl OriginPro 8.5 &4, AHIEME /T FH T-20 Ml 2 5 A1 B AR H5 45
ZIIMSER, H P E I 229081 (One-way ANOVA) T LR R Ak 43 A [] b B 2 [ (1 25 5 8 3 1,
Duncan i ZW2EEHTZH LK, GRS BIEbRIERER
2 GERE55H
2.1 AS[E AL PR A 3 P R AR AR AL
2.1.1  RifE>0.25 mm HEEARKE R DAL

W 2 Wi  BEYI LR 3 aJ5, s AZHK 10—20 cm )2/ DR, ,5 JWR, s S 20—40 cm 1219 WR,, 5%}

WA 528 (P<0.05 ) FAAIG ; IR ASHK 10—20 em F1 20—40 em +JZH DR, ,s 3% (P<0.05) KT X8, T4
BN RIRMANF] 122 - BE AR AT i 152 AN AR /], = FP R IR 0—10 em )2 W DR, 53 1 3 (P<
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0.05) ik T HAth - )22 LI 121 DR, ¥ M ixeim , HALHERK 0—10 em F1 20—40 cm + )21 WR,, 75 —F
MR A

K2 AEXETELEH DR, WR, 5/ %

Table 2 DR, ,s and WR, ,5 at each soil layer under different treatments

it b LJZRE Soil depth/cm
Index Treatment 0—10 10—20 20—40
KT 0.25mm HLHLF E # ] . K
P iiikt2y BRI “.*;% 93.72+0.75Ac¢ 94.86+0.08Bb 96.38+0.31Aa
K& R (DR 55) Picea asperata forest
Content of mechanical stable EIAHLIHERE
"m"“tt 0>o '2"5” "‘“'/“; stable ;;,*/1 fw*f”‘% 93.05+1.04Ab 95.90+0.40Ba 95.70+0.26Ba
aggl‘ega es . mm 0 1xed 1ores
2T HE
FeK o 94.30+0.60Ab 97.05+0.37Aa 97.09+0.05Aa
Betula albo-sinensis forest
XiF R Z.m?k X 91.10+0.09Bb 96.23+0.61Aa 95.64+0.42Aa
Picea asperata forest
KL HER A
z,*; LHERSTH 93.33+0.17Ac 96.77+0.15Ab 97.65+0.24Aa
Mixed forest
4T HE
ALHEA o 92.81+0.62Bb 96.600.65Aa 96.04+0.68Aa
Betula albo-sinensis forest
KT 0.25mm 7K Fa L A B 4K S - oy,
B (WR ";m ikt 2y BN gz*ipem forest 89.5420.10Aa 87.63+0.15Bb 87.43+0.47BD
0.25 S [ >
.t of water—stable aggregates EIAHLIHERE
S;“;‘;““’ N e ?’1 fw*t““‘% 90.12¢0.22Ab  91.55:1.10Aa 89.82:+1.424)
. mm (4 1xed lores
2T HE
Pk . 91.18+0.56Aa 88.770.93Ab 90.66+0.58Aa
Betula albo-sinensis forest
bogLs K,M " 88.99+0.55Ab 88.89+0.45Ab 91.47+1.09Aa
Picea asperata forest
LR A
Z,*; HERSTH 86.68+0.40Bc 91.86+0.64Aa 89.27+1.05Ab
Mixed forest
M
FER 90.74+0.40Aa 90.03+0.73Ab 90.93+0.55Aa

Betula albo-sinensis forest

FNARRKE FEERR BRI L2 A R B 2% 7 W 2 (P<0.05) , AIF/NEG FHERR AR bR 2 AL AR 12 25 5% 8 2 (P<0.05)

2.1.2 A RIRRE AR L

W 3, A HLXT R ZTHERR 0—10 em 20 MWD 23 (P<0.05) FEAIK 8.89% ; = A2 M FITR A K 10—20 cm
+ 209 MWD 3 FIFEAK T 13.44%F01 7.38% ; 5 AZHK 20—40 em +JZ 1) MWD F#AIK T 15.35%, =Fh KRR
ZIHEMR 0—10 cm F1 20—40 em )2 B T MWD S5, AH HO IR Z0HEAR 10—20 em )2 1% PAD 34/ T
34.86% ; IR FNZLHERR 20—40 cm )2 PAD 2351380 T 76.92% 1 49.73% ; = K2 Mk 10—20 ¢m Fl 20—
40 em L )2 B 5353 T 11.34%F1 37.38% .,
2.2 A[FEAEERAHR S A REAE R AR AL

SRR 0—10 em )2 HA R FRBD FRLD #1 FRV (& 1) ; B+ 3B EEREN, =FHAK43H9 FRBD |
FRLD 1 FRV ¥ 5 &A% (P<0.05) ; JH754) 53 3a, 7E 0—10 cm )2, =Fh#K43 A9 FRBD . FRLD F1 FRV 2 i
TR (P<0.05) , Hoth ZAZHK JRASHRFILIAMERR B FRBD 43 Bl FEA% 44.18% 48.19% 57.24% , FRLD 43Il &A%
48.89% 40.11% 32.45% ,FRV 43 JIAK 46.80% 41.28% 24.64% ; 1F 10—20 cm )2, = AZHK IRATHRFNLLHE
AR FRBD 7351 i B FRAK T 44.80% 57.00% 46.29% ,FRV 435 i Z A% T 50.19% 60.41% 47.26% ; 1F 20—
40 em )2, =M ALY FRBD FRLD Al FRV 5%F AT C 22 5 (P >0.05) . =Fbkor 2rHE
K 10—20em + 2 4IHR AE ) e ,0—40em +JZ 0 FRV fierg , 2 A L0 MEAR K 40AR A 3h A S A s
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Fig.1 Distribution characteristics in each soil layers under different treatment

B AR RIS 5 B A DR L ZTEAL 0 R 2 22 52 .35 (P<0.05) , ANl NG T Bl AR RIS AR IR ] -2 22 53 1 25 (P<0.05)
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x3 FRLETE LR TEFARKIEERIER

Table 3 Soil aggregates stability index at each soil layers under different treatment

W ERER(MWD)  HIBABIAZE(PAD) AR ERRAEE (B )

b3 TR

Treatment Lavers/cm Mean weight Percentage n'f Unstable soil
’ diameter/ mm aggregate destruction/% aggregate index/%

TR b LMK Picea asperata forest 0—10 26.450.25Aa 3.73£0.82Ab 10.46+0.02Ab
Litter removal 10—20 26.920.66Ba 7.620.24Aa 12.3720.15Aa
20—40 23.17£0.66Ba 9.120.51Aa 12.57+0.47Aa

BHRGALIHERE A Mixed forest 0—10 27.29+1.23Ac 4.52+0.04Bb 9.88+0.22Ba

10—20 28.51£0.22Bb 5.33£0.54Ab 8.45x1.1Ab

20—40 32.04x1.74Aa 11.09£1.29Aa 10.18+1.42Aa
LI Betula albo-sinensis forest 0—10 26.32+1.35Bb 4.66+2.07Ab 8.82+0.56Ab

10—20 30.77£6.75Aa 8.3320.94Aa 11.23£0.93Aa
20—40 31.46£2.1Aa 8.47+1.29Aa 9.34+0.58Ab
Xt HE T Picea asperata forest 0—10 24.310.01Bc 2.64+0.34Ah 11.01+0.55Aa
Control 10—20 31.121.4Aa 7.94:0.23Aa 11.1120.45Ba
20—40 27.37+0.4Ab 5.16+0.37Bc 9.15+0.15Bb

BHRGALIHEE A Mixed forest 0—10 26.12+0.44Ac 7.12+0.59Ab 13.32+0.4Aa

10—20 30.61£0.01Ah 5.74£0.15Ab 8.14+0.64Ac
20—40 31.46£0.26Aa 11.592.16Aa 10.731.05Ab

LIHERK Betula albo-sinensis forest 0—10 28.89+0.32A¢ 2.23+0.23Ab 9.26+0.4Ab
10—20 30.890.93Ah 6.18+0.13Ba 10.37£0.25Aa
20—40 32.85+0.05Aa 5.66+0.89Ba 9.07+0.55Ab

2.3 N[l AhFE A e Atk B AL R AR 1L

W3 4 s A HC B33 a YR TS 2 BR M 2 A2 MRRNR S MR 2 0—10 em (1) 545 T 40 HI3m T
13.04% Fl1 21.74% ; i = A2k 10—20 cm F120—40 cm 2B AT FIIE I T 5.24% F19.93% ; i A2k RAZ
FRFNZLHERR 0—10 em F2HIAH HLRR & 2 HIFAR T 10.61% 7.92%F1 8.86% ; IRASHRFNLLHENK 10—20 em +
2R R T 16.61% M1 20.07% ; = A2 R FIZLHEMR 20—40 em +J2 B9 FLEK & &5 51 8 3 (P<
0.05) F&IK T 15.64%H1 25.21% ; i = AZ MR AR 0—10 em HIEAY A SR> BIFRAK T 18.10% F1 10.87%;
fifi ZAZAR IRACHRRIZLHERR 10—20 em 22 E S &5 HIFEAIRT 10.49% 14.10% Fl 10.17% ; {f 2T HEAK
20—40 cm HJEMHIEL A ST HIFKT 15.84%,
2.4 IR RIRESE MRS AR A ARAE B O &R

PAVEP 208 3a, AR AR FRAE S50 IR E IR AR A G RN S Fin ., 7E s 20K, 1 4
WR,,s5 FRBD \FRLD \FRV HJ5 A% 25 IEAH G K & (r {H3 5179 0.885.0.867.,0.913) ; PAD 1 E,, 5 FRBD,
FRLD 1 FRV ¥ 2 B E AHKC KR, EIRASH, 13 PAD 55 FRBD 2R B F AAHKLKER (r HN-0.814),
5 FRLD Fl FSRL & B F AR 2R (r 543518 -0.687 .—-0.683) ; MWD 5 FRBD . FRLD .FRV Fil FSRL &
R A OCC R (r {H 5390124 -0.874 . -0.961 . -0.931 ,-0.810) ., FEZLHERK, 11 PAD 5 FRLD 2 i 3 fiAH
KR (rHR-0.778) ,5 FRV B4 B FAHC KR (r [HM-0.896) ; MWD 5 FRBD ,FRLD £ FSRL & i
TR (r [H53 9 09-0.777 ,-0.771 ,-0.786) , 5 FRV 4 B F AR (r (H4-0.887) , =FRIK
M, A3 WR,, PAD Fil E,, 5 FRBD ,FRLD Fll FRV AYAHC MR .

3 it

31 FVERYIERRXN SRR IR RS
EHETEA2>0.25 mm (Y RO SRR MWD 8 U3 AT SR (AR PR | A 2 A PR L
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Table 4 Soil physicochemical properties at each soil layers under different treatment
o3 Ll =
s P s LAk sj?mgm iy
Treatment Layers /cm density/ Sl carbon/ nitrogen/
(/em®) moisture/ % (¢/kg) (¢/ke)
&ML P AN 0—10 0.84:£0.02Ah 0.5320.03Aa 42.18+1.93Ba 4.100.07Ba
Litter removal Picea asperata forest 10—20 0.91£0.01Aa 0.46+0.04Ab 31.61+1.36Ab 3.07+0.15Bb
20—40 1.59+0.05Aa 0.390.05A¢ 26.38+0.42Bc 2.34+0.56Ac
PIY ARAR AT 0—10 1.05+0.03Ab 0.40+0.01Ba 35.56+0.72Ba 3.28+0.01Ba
Mixed forest 10—20 1.06+0.12Aa 0.4020.01Ba 28.87+1.29Bb 2.68+0.08Bh
20—40 1.14+0.02Aa 0.35£0.03Ab 19.530.33Ac 2.530.12Ab
EARZIN 0—10 0.99+0.08Ah 0.46=0.05Aa 36.93+0.37Ba 3.49+0.05Aa
Betula albo-sinensis forest 10—20 0.99£0.03Aa 0.400.03Aa 25.48+0.19Bb 2.56+0.02Bh
20—40 1.22+0.03Aa 0.34£0.01Ab 16.64+1.34Bc 1.86+0.06Bc
Xt Control PV 0—10 0.74+0.04Bc 0.56+0.02Aa 47.1920.50Aa 5.00=0.01Aa
Picea asperata forest 10—20 0.86+0.02Bh 0.450.01Ab 38.92+5.98Ah 3.430.14Ab
20—40 1.45+0.01Ba 0.3420.01Ac 31.27£0.13Ac¢ 2.98+0.12A¢
PN ZARAR AT 0—10 0.86+0.02Bc 0.47+0.01Aa 38.62+1.70Aa 3.68=0.11Aa
Mixed forest 10—20 1.05+0.06Ab 0.430.01Ab 34.62+1.49Ah 3.12£0.02Ab
20—40 1.14£0.02Aa 0.4020.01Ac 24.44£2.06Ac 2.630.03Ac
EARZ 0N 0—10 0.98+0.06Ab 0.45+0.03Aa 40.52+1.21Aa 3.67+0.14Aa
Betula albo-sinensis forest 10—20 0.970.01Ab 0.370.01Ab 31.88+0.47Ab 2.85£0.12Ab
20—40 1.25+0.02Aa 0.35£0.03Ab 22.25+1.15A¢ 2.2120.10Ac
F5 ITEABRGREEERSARBESHZENHEXER
Table 5 Correlation analyses of soil aggregates stability and fine root parameters
S025mm fkfap  PUREBORE Oy s nn LEORGERIE
i3 &hi 3R P Ak (WRy 55) (PAD) (MWD) HER(Ey )
Treatment Index Content of water-stable Pc:cema%: of Mean weight Unstable soil
aggregates > 0.25 mm di%xi;:ﬂ diameter aggregate index
PN AR ) L 0.885 ** -0.951** -0.936** -0.885**
Picea asperata forest YHAR AR 25 0.867 ** -0.864 ** -0.877** -0.867*"
AR AT 0.913** -0.933*" -0.943"* -0.913**
AR LA 0.355 -0.447 -0.328 -0.355
TIZHLHER A YRR ) 0.261 -0.814** -0.874** -0.261
Mixed forest AR 25 -0.152 -0.687" -0.961** 0.152
AR AT -0.192 -0.585 -0.931** 0.192
AR LA -0.06 -0.683* -0.810** 0.06
EARY IR ) -0.122 -0.495 -0.777"* 0.122
Betula albo-sinensis forest AR 2 0.234 -0.778" -0.771" -0.234
AR AT 0.468 -0.896** -0.887** -0.468
AR LA 0.592 -0.461 -0.786 " -0.592

* *% . P<0.01; * ,P<0.05

1M PAD Fil E, R, 7R HRaf s > o S5 RARH, P 2Bt 45 RSN [ )22 SV SR A 1 1
SRR, SO PRI 26, 3 AR, SECRE YA SEAIR I B 2 =R R 0—10 em +)2
(¥ DR, 534 AR T HA )2 ORI RIAME LZ 0—10 em 1385 Z IR AN B0, S BRI I 19 8
IREO =R RIRBR T LLHERR 0—40 em )2 DR, 55 WR, 5 F1 MWD i , 2 W ZIMEbR 1 5 (1 25 # P RE e
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X AT R SE: R A 2T HEAR AR 1) e 3R AR BE v, A WL A AR A e 4 4 s 22, IATRTBE N 17 - B K PR R R 77
PRE ) B il = T R ORPR 38 10 A SR AR P e A R B B S AR X RO TR T 2 3 b R F ALY
T FL R E A R XK ML B R A G R RS 25 W 5, PR TS M 0 R PR B BB T IR
R DT IR w2 AR AR A R 2 i — B, T RE R RO TR A Mo = A2 B o Ll e AT
M, BEA, ATE R B B AR, BN T TR X AT R, Ho R AR St — A vl | R
SHR AR EABIR
3.2 JEVEY 2 BRXT ANAR S A R AR B 52 R

ZERRI] =R IR 0—10 em T2 B A H 5 9 FRBD FRLD F1 FRV ; FLIKE 38 78 B 14 hn 34 5 25 A%
(P<0.05) , BLEARJZ 0—10 em AR A AR i, PR ARAR IR 2 R LA 3007 10 3% 20 FK 43 25 1, DT A
AR )% )2 H ORI RAFA A 0E L FLBE - HEUR BE VR SR 43 FK 43 S 0 R/, S0 A0AR 4 A B+
BE IR Y TR ERR 3a,7E 0—10 em 12, =FAKSrAY FRBD  FRLD 1 FRV 2 5 35 A% (P<
0.05) ,7F 20—40 cm T2, =Fpksr & 4L F % FRBD . FRLD F1 FRV 5%f BBAH LY TG B35 25 5 (P>0.05) , it
WA T B B 3 T 0—20 em LJZAIMRAAER, OV R A RBEBIEH R R oM S LIRS0
BRI RS JIEY ERRFEAL T &M 0—20 em + 2 A HLER AR S &, JEm ST AR 0K,
BEAN , AR ST TR AS AR B 28 A 0 ek TR DA BB AR A A b PRI 5 2R ek 26 th % BAME 5 A2 IR S, AR K
R 1 L 7 N 1 8 R VAR =, o A 1 Rl aby oy 2 [ NS o 27 o X S a0 S EA I el 1 1
BER A T AR TR A Wy i () A a) S5 4
3.3 JAVEW LR TR AL R 4 B

AT R TE Y BRI = A2 )2 2 RN, 53X T RS R = A2 MR AR 20 25 BE A/, & AR B TR B
IR 0 2 B ek R 3k T DA B T e o 48, i SRR IR B B PR RS R R Al AR [ A ki
RSB TR B AT A S BRI Em R FLBR R AK . WA RBR 2204 3 Fh RSk MREE
2 B LB R R WD X e RO FRAR TR T W e A WL Y F BRI PRV R T IR TS
A fire i) 4P G SRR, TR T - SR A A o] R R AL B SR A T B Ah, AT i bR %R
% 3 Fh RARMEE 2R 2R & m B E K, X —45 5 Nzila 7 3€ [ Andrews £ AT Holub 78 &) 7 F] Sikfokut
RRAR B B ZRR R i T BRI T 45 SR — 3 3 R R R . — AR ) L bR T R R
B — T T R AR R 2 I A M, PR IR AR
3.4 JAVEYIRBR T T4 A R RRS v S AR S A IR 0GR

- HELE R 5 AR 7 ] o A R TR DR 5G| - R A SR AR 4 TE 1 ) 52 B A AL BR BT R 2R (4 R 1), AR s 2 Ak
AR S A YA EAE O E I 0T, ORAR R I W fe HIEA SRR i fooe 5 R i h oA &
AR, B R W], FRBD \FRLD \FRV 5 + 3 P B A e M UIAR G, IR R 1 S0 AR AR Rl i 2537 35 A
JHLEAEAURAE FH RE A7 200 0 /K R b A SR AR A 2 B, A 400 400 AR R 06 5 1 22 G TR) 4 v Ok A T 3R IR A 75
T HR AR R I i S R BE R A - ORI MR 2R I8 RE A HE LA W I Bl sk
A HURR B 4, T A2 0t 1 R AR BT > 21 AR5 19 = R R SR AR P, A2 4K WR,,5 \PAD E,; 5 FRBD,
FRLD \FRV B9AHCH: e, B = AR ARAR X 1 38 A SR ARG M 2 i e K, 3X TT g5 s AZ AR AR 3R 530 )
(AR SRR A G, HARE A 5 E— 2 0F5E

4 Lt

(1) FATEY LBR T RIS AR TR AR B LT MERR 1 358 T SR IR R e M A A T B 38 FAIG

(2) 75 L BR B H T 0—20 em 1JZ4HMRATAE X 20—40 em )2 4HAR A5 AN K ; = Fh K AR
MR SRR AR A AR B e s

(3) WY LBR B ERIN T B2 0—40 em & 120 15845 W Z R T =FP RIAPK 0—40 ecm +)2
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