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FEE  DUEILTE AN AR MO BIF ST 0 42, SRR AR T IR A (FE M A) FIASR AR T HEAR o (Fe b B) , R R B 54 3 J2 (0—
10e¢m, 10—20cm ,20—30cm) FREUAS R H M ( < Tmm . 1—2mm 2—Smm3 FIG MR, <2mm FET-40HR) £ B EE . RS
TR S R B 2 UGS T AE S B O BEE W 5 2e RAR T V02 B A A0 AR AR i s (B) B T e AR fEalE A T T . R EE T as
BUF SRR TR A & S AR Y B ERD ] — L2 E AL AR A Y e A S5 B Mt 22 7 B3 (P<
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D=1.978) ;10—20cm 1 JZ , RAGA PEAR I 25 12 P ANAR A o 53 0P 3 B 0 BRI, R R SRR TP AR 43 19 5. 4% —88.9% .,
20—30cm )2, RRALT PS> < 1om Z0AR £ W) AR R0/ RO QLB (<2. 9m) ZE B0 H B LAY 25 8] [ M DG 8 S (S5 22 1
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Effects of cutting disturbance on spatial heterogeneity of fine root biomass of
Larix principis-rupprechtii

YANG Xiuyun, HAN Youzhi“ ,ZHANG Yunxiang, WU Xiaogang
Forestry College of Shanxi Agriculture University, Taigu 030801 , China

Abstract: This study was conducted in Larix principis-rupprechiii forests, which located in Guandi Mountain, Shanxi
Province, China. Two plots(32mx32m) were placed. Plot A was disturbed stand while plot B undisturbed. Basic data of
fine root biomass with various diameters were collected from three depths (0—10cm, 10—20cm and 20—30cm) of soil
layers via root drilling methods. The fine roots were separated into live and dead fine root ( <2mm). The live fine roots
were classified into three categories ( <Imm, 1—2mm, 2—5mm ). The spatial heterogeneity of fine root biomass was
analyzed based on theory and methodology of spatial pattern analysis in geostatistics. By comparing the fine root biomass at
same soil depth in different stand, fine root biomass was higher in undisturbed stand (plot B) with great difference, which
also has high spatial heterogeneity. After cutting disturbance, fine root biomass became lower with smaller difference and
the spatial heterogeneity intensity of fine root biomass became weaker. In different soil layer, the heterogeneity of fine root
biomass changed significantly ( P<0.05). Results showed: (1) At 0—10cm soil depth, fine root( <lmm, 1—2mm, 2—
Smm and <2mm dead root ) biomass decreased respectively 8.14% , 48.29% , 47.96% and 74.21% . Most variation of

fine root biomass was spatially explained in undisturbed stand. Spatial heterogeneity of fine root biomass performed clearly
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randomly variation after disturbance. Spatial distribution of fine root ( < Imm ) biomass became more complicated in
disturbed stand. (2) At 10—20cm soil depth, fine root (1—2mm, 2—5mm and <2mm dead root ) biomass decreased
respectively 60.53% ,67. 56% ,67. 32% ., Fine root biomass showed weaker spatial heterogeneity intensity in disturbed
stand, which was only 5.4% —88.9% spatial heterogeneity in undisturbed stand. (3) At 20—30cm soil depth, fine root
(1—2mm, 2—5mm and <2mm dead root ) biomass decreased respectively 127.90% , 44.22% , 355.19% . In both plot
A and B, fine biomass of all classes changed significantly ( P<0.05). Fine root biomass( <1mm) remained mainly spatial
autocorrelation variation, with structural variance proportion 86. 1% at the range of 0. 5—2.9m. After cutting disturbance,
spatial heterogeneity became weaker and performed clearly randomly variation. Vertical differentiation appeared that spatial

heterogeneity of fine root biomass decreased with the increasing of soil depths in two stands.
Key Words: Larix principis-rupprechtii ; cutting disturbance ;fine root biomass; semivariogram; spatial heterogeneity
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Fig. 1 The maps of basal area distribution in plots
=1 HHMERER
Table 1 Stand characteristics of Larix. in plots
- ‘ i Wiz W &TE W {73‘2[51 et fﬂii‘&: *E*ﬁ%ﬂfégﬁ
Stand age/ . Density . Slope Slope Altitude/m  Depth of litter
Plot DBH/cm Height/m Grade/(°) oo o
a /(~/hm?) direction position /cm
A 50 23.5 22 507 25 Pl o 1822
50 17.9 24 751 30 At o 1890
1. 2 ém*ﬁ%% \ﬁ%&i%%m“% 32 * * & o o o o *
Y 3.y * * * & 6 ¢ o o0
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Fig. 2 Spatial sampling design
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1.3.2 SER(EAYTEN ARG IR B A T A5G 06 Fn i e
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PR NCh) MEEES R h SR BCR ; Z () T Z (x,+h) 05 AR i Z FE2S [0 B o, 1 x,+h HOBUE .,

TR AR A ) 5 (0722 ST A BRSSO SRR B (Sill, € +C) FoR 7B 1 Y i KSR
EIEB R IR A R PR, MR H C) /225 A1 FE B8 Ry i AR Sl 2o BEAILER 43 1) 25 ] A8
P BRI SRR/ N R F R A S I AR A, 4547 2 (Spatially structure variance, C) 53&
BIHZLIE C/( Co+C) W BER 23 [A] F AR DCHY S 55T (5 (9 LU ] T8 4218 ( Nugget, €, ) SEEGHZ L €,/ ( Co+C)
AT Ab T BE AL R AE TR 5 04 2 8] S B vk v A AR 6 B 8 2 (Range , A ) R BIFGE AR 225 [A] 48 S5 v 23
[F] A AR S g RUBE R R, 7R AR AR PN, 245 R BREE ST 1 i =2 TA) A DG B B g R TR R s Z RIS B4 A
K, X TUE R R Z K, BEABRA G NME, WTZHAT RH F RS,

G AERIOT O AN [ AR e 22 R 25 ] 9 AR DGR BE R AT FE A, SR T 4R B80T R B 5 2 7R SO B AR AR T i
FFEIE A A HA I RER Ry o 4E 5[

2y(h)=h

r(h) =

2 ZEREHH
2.1 MOTEIIRAE Y s R G o B

A AR AE Y B R GE T HE AT WL (3 2) ,0—10em )2, 76N 25 525 [A] 4 8 R URE (8] B 19 185 00 T, 45 42 2%
(<lmm 1—2mm 2—5mm {EAIHR N <2mm FET-40AR ) 4UARAE W e RE D A FIER B B3R B 30 KAR 2 (Cy
>57% ) . RART AR A 25 AN Yyt 4 (B0 4 3 LUAE L B 9/ T 8. 14% ,48.29% ,47.96%
74.21% , ¥ B <lmm 1—2mm 2—5mm {5 4IHR Al <2mm FE T 40 4518 S ANAR A 9 1 19 0% sl 1 9 331
4 0—597.95 0—227.74 0—671.26g/m* F1 0—177. 56g/m> , K FHEHL A, 72250 Mras R ,0—10em +
JEAHFAR AR AR D HE L A S FE D B AH L 25 5% 1835 (P<0.05)

10—20cm 12, S EHAR A Y it A M B FRMEBIE I E (Cv>77% ) . <1mm 4IRA Y =7E
FRART AL A A0 (4. 34% ) s FEH A, 1—2 2—5mm 15 AR FI <2mm FET-4UAR A 9 & 430l F R b B
W T 60.53% ,67.56% ,67.32% , 454 AR AE Yy it 0 I B IR EEAERE L B rf 4350 0—196. 66g/m” . 0—
161.70g/m* .0—640. 06g/m> f10—210. 32¢/m” , IR FHH A, <Imm {FHR AW A A S5HH B 2254
2 (P>0.05) ;1—2mm 2—S5mm {G AR Fl <2mm SET-HAR W e A SHEH B ML 22 57 3% (P<
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0.05),

20—30cm + 2, ARG AW AL A FIFEHL B R R A (Cv>84% ) . < 1mm 4HARED)
HERMKTIMAFE A LA B 90T 88. 18% , HAR S S W ANMR A Y AE L A HUFEHL B 4332 T
127.90% .44.22% F1355.19% , HEH B 2 2R ANAAE P i 0% Bl IR (0—231. 38g/m’ .0—163. 26g/m” .0—
840.76g/m’ 1 0—62. 64g/m” ) BT A, AR RANMRE Y fEfi s A F1 B HP 2555 3% (P<0.05) .

R2 MREVENHREIT DN

Table 2 Descriptive statistics of fine root biomass at different soil depths

e pw PRERC g pme TR apze i R mE e s
depth/em Plot class/mm Mean Median deviation Cv/ % Min Max Skewness Kurtosis

0—10 A <] 186.42 173.69 113.85 61 0.00 538.31 0.36 0.19 1.48

1—2 38.93 37.96 25.55 66 0.00 104.25 0.50 0.17 1.80

2—5 63.23 50.70 62.12 98 0.00 275.06 1.20 1.36 11.97

<2dr 15.53 10.79 16.03 103 0.00 71.75 1.07 0.68 10.50

B <1 202.93 184.58 115.45 57 0.00 597.95 0.92 1.18 5.29

1—2 75.29 66.03 47.50 63 0.00 227.74 0.87 0.81 0.76

2—5 121.51 83.71 126.85 104 0.00 671.26 1.40 2.48 9.43

<2dr 60.22 56.41 36.41 60 0.00 177.56 0.76 0.65 0.87

10—20 A <1 53.16 42.65 43.03 81 0.00 191.59 1.24 1.37 1.51

1—2 17.84 10.72 20.18 113 0.00 90.21 1.45 1.47 4.81

2—5 39.08 23.66 46.25 118 0.00 188.48 1.09 0.54 32.13

<2dr 8.94 0.00 5.05 172 0.00 35.88 2.59 10.31 65.32

B <1 50.95 40. 56 45.67 90 0.00 196. 66 1.14 0.55 1.81

1—2 45.20 37.96 34.74 77 0.00 161.70 0.72 0.05 3.24

2—5 120. 46 77.47 142.02 118 0.00 640. 06 1.55 2.09 17.59

<2dr 27.36 21.19 23.34 85 0.00 210.32 3.59 22.54 0.92

20—30 A <1 28.59 20.11 30.15 105 0.00 186.29 2.27 6.97 1.37

1—2 10. 60 3.90 17.10 161 0.00 133.63 3.60 18.57 8.77

2—5 27.89 0.00 45.02 161 0.00 359.29 3.06 16. 14 48.32

<2dr 3.95 0.00 13.55 92 0.00 53.39 8.21 84.55 80.79

B <1 13.70 6.24 22.93 167 0.00 231.38 5.36 45.42 17.65

1—2 20. 14 4.16 29.02 144 0.00 163.26 1.83 3.75 43.40

2—5 68.73 0.00 140.21 204 0.00 840.76 3.02 10.55 72.70

<2dr 11.47 8.58 9.63 84 0.00 62.64 1.12 0.81 2.43

2.2 MROPLEAR A ) i T A R

WFREE R SR PN AE YR AE 2 DR AR AE W) i A 20 A RIS TR RFAE (181 3) . ML B,
<1mm AR RTES 12 (0—10 ,10—20cm I 20—30em ) BT (5 B L4143 501 K 75. 84% (19. 04% 5. 12% ;
FEd A 535300 68. 82% 20 28% (10.91% , 1—2mm 4R A ) AL 3 B 45 22 B0 i HL 953 500 53. 54%
32.14% 14.32% ;¥4 A 435310 57.79% 26.48% 15.73% . FEHL B, 2—Smm BHI AR AV & 2
LB 5100 39. 1% 38.77% 22. 12% ;KEHL A 53514 48.56% .30.02% 21.42% , <2mm SET- 4R LYt
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Table 3 Parameters of semivariogram models for fine root biomass at different soil depths
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