ISSN 1000-0933
CN 11-2031/Q

Ica\

olog

Acta EC



% £ 7 % 3R

' 1) (SHENGTAI XUEBAO)
RS YA £33EEF13H 203 7H (FAT)
H Ve

AR IRIE 5 ¥ RIA

BETREBUAKRAEZSAATREG ARG AESHEATLEER e g7 xR, SER, % (3889)
AM A EL B 58 LI AMIET GBI EHIL oo BT F R g AU, % (3898)
MESERES
AR LR F AR A AR PR ik KR AR H A AL e oL E LT, E (3907)
FRVBET CO, RN & AR E R ARA TR TR G R oo X, T, R, % (3916)
& T LULUCF B £ AARF LB T BB R AN FTHIR T eeeees KAFE,NEH FZ2F,% (3925)
BT G ARBAS LRI rm e FUHR, B EEE, K W, %E (3933)
— ML N AEMBEN S BERR LN ERE ST PCRAA e KT LAF| EHE L (3941)
— NI E A A TR Fr LA S AEME e WA K LT % (3947)
R B e UE ST 3 4 sk A R Fo B B A B e TR W ARE.E (3963)
R L Ve SRR R 3 N T b N M ETE EER £ (3970)
BEIR TP T L) K SR A T TR A BRI e eeeeeeeernn e LA FOF. K OWLE (3978)
AT IR A F ARG XK A A K BALAEIL oo 2 L gk oAl % (3987)
ThEE BEMAESRES
FTRFEFTFR AT F A EBEEBIER LT B 0 Frf oo FEm, R M, FEE,F (3995)
FHEA I Z AT R BE LT N FRENR L DGR F oL IZE B O, EEE, % (4002)
FFF LR R AATEA LIRS BFHFAE - weovveeeeninenenns ERE REE . &,% (4011)
AL FABR T I 2 Ly B KU SR 08 v AR e R AR R ARAL AR AR R v R RANME R EAE % (4021)
T Bt PSO 978 31K IR B AR R R ALAE AL oo FHFE KM, I, % (4031)
IR KIEM AR 3T LB AR AR BAE oo BEF M MA,E M, (4041)
FU RO F B B RIE AT AR RS K B AG Frheeee Wl FR 3k, A E,F (4050)
ZIk KL AR ERR A F IR AR RAIFIE & M, EWE, TR, F (4059)
TOIT BB AR BRI AL B AR E e Eola AL EKEA & (4068)
=0 XFEFMEIKES
PEBILTFER BT EASFAE oo # OR,EAK,AERR (4078)
ERRRE T HRICEIFR AR I T U AR o een e WG, B R = (4090)
BEMNERBRAGBHELS LR TIRBOKAG T IR KEF, TEE BRHE, % (4101)
ETFABSAGIREG ) ARESBIEGI oo koL, KA (4111)

P | - G =) BT - & 1| Rk KIEW Y &, (4125)



Jo L R R AR R B T ] R I A e JAE X EET, R (4134)

SAETAIT N EE P AL R E AR FHR oo FET,HER, AEK (4146)
R B3R R A 5 KM M Ty 18 0 I AF A A B 3 AR T AR oy L veeeeeees Bime R R, THEME, % (4156)
ﬁ,}ggi%g&zﬁmn A& By + e ettt e Eﬂk%,@i%,%’%/\ﬁ,%@ (4165)
SAEBAAMAEZRAMRG R ERLBRET oo FHEERE, 256E (4172)
RESELES
FRMEAT AM AR K AR 2RAERGH e ZOM, R, HE I, % (4181)
BEEHSES
B IR AR AR T AR AR B L AHUE] oo evvee e KL, KEE (4189)
ki
AT AN A AR AR K BTGB BEAE LT <oeeeeeeeeeeeeneeeeeeeeeeeeeeeeeeeeeeereeaeea, ¥ oE AR KEE (4199)
KRR AT RIS AR RALTHRIIE A SRS TR v,

....................................................................................... ﬁ)ﬂ%}ﬁyg,{q%%,%//l\;ﬁ,% (4205)

HAFIEARSHCN 11-2031/Q * 1981 = m # 16 * 326 * zh * P = ¥90. 00 # 1510 * 35 % 2013-07

EEEEEEEEEEEEEE

SR {5 PH BRI A 7K D 7P B K R S B —— K JER RO TR 5 A 0 DK R, A BT & A K 9 IR B AT T
HYAEZS T S R T DA FR T 28 — IR K M, B 4 B DT UK, b i B BB L AL R VL R R YK
SR DRI R K T AR S T A T A K T i DX K A TR i X A ) 2 R
PRAPR RO T WA Z — XTI BRI T-HE A R , Bt bR o325 R 2544, K65 ) TR o AR bk A 25
G I [ RORR | Ay doe R P IR A I B /K S b A 25 R R e 2 B R S

FERERRE: REfEE ol K% E-mail: cites. chenjw@ 163. com



5533 B 13 1 S = & il Vol. 33, No. 13
2013 47 H ACTA ECOLOGICA SINICA Jul. ,2013

DOI: 10. 5846/ stxb201208021098

SEPHE, sk, T8, RAEE, EEM, G, T, TR, RIK —NEWR P E R DA Y A 3 AR Y AR R3S, 2013,33
(13):3947-3962.

Zhang D J, Zhang J, Yang W Q, Wu F Z, Huang Y M, Zhang Z W, Wang X, Wang X Q, Zhu L. Plant’s and soil organism’s diversity across a range of
Eucalyptus grandis plantation ages. Acta Ecologica Sinica,2013,33(13) :3947-3962.

— T FERFIERAIKEYN T EEDSFIE

KR, K T, Iy, XAk, R R, KEM,
E m', 2 kB!

(1 PN R A AR S MOV BT TR Mol A28 TR P TS0 %, IRIT 6111305 2. UM UG P AR, VT 611130)

BN T W REOEAIEOHR AR A TR Z R0 SR SL A4 1) B2 ) AUR I )3% 00 14k ER B i
(A (Eucalyptus grands) NTAK (1—10a) HPIALRAEY ZHAEBERT T RIAEHEIE, S50 07 A A s i My m ki
W AR O S A M R SRR DA A R B, RV BRI () 25 (4a ZiA) FRARG, B BEMRERS 353880, CCA 73 #T B,
L) A 3% TR BE AR ph AN AEL ) M T 25 R 1 AR AR 1) 2247 A REAR o 37 25 M e (6 2R D G 8 b SR W DA AR R o e
e LIS LG EAE DR SR U R R R . B PEIRENT 1—7a ARG THi  JR PR S BT e 35 A £ P A
EVEDIREMT T 23 LR IRBEAR I & FRAR ., LIS SR vh 2 d 0 11 23 LU B AR 1 (0 35 R ARG, ol v 20 LA A/ CfE
(Ui F /R HRCR L) 122 S Y B TR S 25 bkl MM AR ) 22 R 2 0 35 8 X R BF M s R 1, 2a S 4—Ta FEMIIED 2
FEPE R AR T X B R AAAR AR SRR 225 I 2R 50 HIDT T E M bR 5 06 IR AR b 2 S A (35, i) D)
03 R T AR M 5 A5 R L SR W 2 R R AR T IR ) AR AL L SR ) 2 R TR AR AR OC , ELAF G R K
TRV

KR EA N AW MY R RIS

Plant’s and soil organism’s diversity across a range of Eucalyptus grandis

plantation ages
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Abstract ; Issues around the loss of diversity caused by fast-growing tree plantations such as Eucalyptus have aroused
controversy for many years. It is generally believed that Eucaluptus plantations bring about a decrease of plant’s biodiversity
by influencing resource competitions, allelopathy, or the level of soil fertility. Above and below-ground of forest ecosystems
interact implicitly. Complex interactions between above-belowground biodiversity may provide important feedbacks
regulating ecosystem. However, seldom information was available on the soil organism’s diversity in FEucalyptus plantations.
Furthermore, most of the previous studies were being conducted in the short-term rotation Eucalyptus plantations with a

certain plantation age, which might limit our understanding of the actual plantation ecosystem process. Therefore, the
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abundance and diversity of plants and soil biodiversity were simultaneously measured across a range of eucalypt plantation
ages (1—10 years) in southwest China to determine how Eucalyptus grandis afforestation of agricultural lands affected the
native biodiversity. The present results showed that afforestation of E. grandis caused changes in plant and soil biodiversity
with soil depth and was dependent on the stand age. The species richness, abundance and the diversity of understory plants
and soil organisms showed a parallel development during the process of the succession, viz. both of them increased
significantly with time but with a ‘dip’ around 4 years old. CCA analysis showed that the plant’s life forms transited from
liana, hemicryptophytes and therophytes into perennial herbaceous-phanerophytes and phanerophytes. Bacteria
quantitatively dominated the soil microbe in E. grandis regardless of plantation age. The individual proportion of saprozoic
group quantitatively dominated in the soils of the all the study sites, followed by omnivorous group. The proportion of
saprozoic groups decreased in 1—7 year old stands and then increased significantly with time. The proportion of omnivorous
group increased as S shape with the plantation age. The proportion of predators and phytophage groups decreased
significantly with time. The individual percentage of nematode decreased with the plantation age, but that of acarina and the
number ratio of the acarina and collembola present the S shape increasing trend over time. The multiple comparisons test
showed that plant diversity of the understory vegetation in 1, 2 and 4—7 years-old plantations were significantly lower than
that in the control forests ( Pinus massoniana). Plant diversity in 1—10 year-old E. grandis plantations were significantly
higher than that of the control arable land. Soil biodiversity in the plantations before the rotation period has no significant
differences compared with agricultural lands, but were significantly higher in the plantations on or after the rotation period
than the crop land. There were significant correlations between the plant’ s and soil organism’s diversity index and the

correlation coefficient decreased with soil depth.

Key Words: Eucalyptus grandis plantation, biodiversity, plant, soil biota, a range of plantation age
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PEFE 1—10 AEA B A N TSGR R4 AR5t 3530 (< 5°) (& 1) , 38 i % 2 Hb 4 Mo BT A7 35 10 7% R0 15
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Table 1 Characteristics of study sites and trees of E. grandis across a range of forest ages (1—10 years)

FE i ik s e i st A
Site forest age Altitude/m Slope aspect D(-?nsny Canopy closure Mean DBH Mean Height
/(¥k/hm?) /cm /m
1 556.2 NE27 1665 0.40 (0.11) " 6.0 (0.7) 3.0 (0.5)
2 557.1 NE36 1665 0.50(0.12) 7.5 (0.8) 6.5 (0.5)
3 558.3 NE38 1700 0.65(0.09) 9.0 (0.9) 9.6 (0.5)
4 556.5 NE30 1700 0.70 (0.06) 12.0 (1.1) 13.5 (0.2)
5 557.3 NE30 1700 0.60(0.03) 13.0 (1.2) 14.0 (0.5)
6 556.4 NE32 1700 0.65(0.13) 13.5 (1.8) 15.0 (0.7)
7 557.7 NE29 1700 0.60(0.22) 14.5 (1.6) 17.8 (0.9)
8 556.1 NE28 1665 0.65(0.12) 16.7 (1.0) 18.5 (0.2)
9 555.7 NE27 1665 0.70(0.08) 21.8 (1.1) 22.0 (0.3)
10 556.8 NE29 1665 0.75(0.12) 23.6 (0.5) 25.0 (0.6)
* B 22

x2 —NERFINERAIRTERLSNE

Table 2 Soil physical and chemical properties ( the average mean and standard deviation) along an age series of E. grandi plantations

Bl Bj:f%?%éi% Tk i%ﬁ‘ﬁLﬁﬁ% 4N 4p B MR MBC O R R
Forest age/a ulk d(‘:nbz‘lty Water content Organic matter N tot P tot /(mg/ke) MBN

/(mg/m*") /(kg/kg ) /(g C/kg) /(g N/kg) /(mg Prkg ) /(mg/kg)

1 1.56 (0.02) 0.24 (0.05) 10.30 (1.29)  0.165 (0.02)  342.0 (14.0) 202.16 (24.60) 6.24(1.35)
2 1.44(0.07) 0.26 (0.03) 8.69 (1.66) 0.166 (0.01)  339.2 (8.30) 247.75 (19.76) 5.83(1.67)
3 1.39 (0.04) 0.27 (0.01) 8.48 (1.35) 0.153(0.01) 335.2 (32.70) 256.78(7.13) 5.15(1.87)
4 1.31(0.06) 0.26 (0.03) 7.33 (1.10)  0.149(0.02) 320.2 (28.70) 200.85(17.99) 4.26(0.96)
5 1.25(0.02) 0.29 (0.01) 8.33 (1.21)  0.167(0.03) 319.4 (51.5) 257.48(19.82) 5.61(1.06)
6 1.22(0.01) 0.32 (0.03) 10.26 (1.22)  0.168(0.01) 315.2 (17.20) 319.36(13.27) 7.45(1.65)
7 1.21(0.02) 0.32 (0.01) 12.21 (1.23)  0.165(0.03) 312.7 (21.80) 390.15(21.28) 9.51(2.19)
8 1.22(0.01) 0.32 (0.06) 15.26 (1.15)  0.166(0.01) 311.1 (21.70) 488.10(20.92) 10.75(1.44)
9 1.17(0.01) 0.33 (0.01) 16.37 (1.28)  0.168(0.03) 308.1 (16.50) 518.23(17.89) 12.11(1.93)
10 1.13(0.02) 0.34 (0.05) 18.29 (1.31)  0.171(0.04) 306.5 (18.00) 538.17(21.233)  12.38(1.78)
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(1) H Y

2008 47 10 H , AR A 0 B N TMABE L N EA TR S R RE VR A0 4 . B AR R b P 12 3 4 20
m x20 m PARAERD , AT REARKE R 10 SR TR AR R B WA AT i AR EAE . AEREHLPYIRE S (5 m x5 m)
BN AT EARZ TR A AR 1.5 m DL BRI R AR A | B R A2 S Br A iR Fh & B i
BS A (1m xIm) F/NE AT A 202 ISR AR 2 RS 35 46 #5I Raunkiear TR RIS R R S0
XHAEYIR S A 2F 2 MR ZE BREER 1 AR R Y

(2) 45

2008 4 10 1, 74 Ml F kg Bk HR (B K T FEAAR ) AE b FEAT - S i e BURE s v il PN i
PLECE 5 A/IMEDT (30 em x 30 em ) 205 NI TE I )ZE . 0—5em, 5—10cm, 10—15em 1 4 P EUCRIEAE,
o R - S SR TR IR A5 1 KA 3 S W AR Tt R AE . B RE D TR BE LR B 5 A a5, A
YR N S BORE TR 390 10 em x 10 em , SR 5 2 B0 65 1 20 M 0—Sem, 5—10em, 10—
15em 3 A1 100mL ( HA& S5 em), 25mL( HAR 3em) BOREGRHA , FTrh /N RIS Wi o3 5 R i A A
Je T W AT A v RUPRAR [ S0 86 HEAT A B, R R S Eh W Tullgren I 5540 B, /N 2B
Baermann {0151 T 40 BT, S B IE] 24h, JRLBE B AR 35—40 ¢,

(3) HHERAEY

2007 4F9 A, BANFETT NBEAL 10 A 5 RN TE B 2220 B Fb e WIS 090t e R4 J5 KT BRE S g 43531l
A 10 N 15emx15 em 54, TAMBETT N, B L HRAIE W2, B T HE3R)2 . 2008 4 10 H YL
TEWIRE A 5 A B AR EEAS S IVHUHY M SE 0 %, BT 0R 75 9 o0 A st A b - 8B Bl il 2 . 2008 4F 10
H B FEHER T 5 SRR A, 7300 T 3 A HIEZ R AT 0—10 em, 10—20 cm, 20—30 cm, H B2 45
em Y ERIEFTRAE 52 HIEHOREL Tkg 2240, 28 ATC R ARICEEAT [l 200 2 AR AT, HEA T 00 D 5t I 5
+ 45 3 KA X R TR PR B A (4 A B R AR IR ) B (BT R-F e b5
FEHE) R (B R R— 54597398 . BTSS0I LR Y 2R AR
1.2.3  HdEotr

1) ZHEERR bR

HePf Shannon-Wiener $5EU1E A W BE 75 ZREMERSARAT EARUE" s B T AN ST L0 M R G 3705,
DABCEAE I Y 2R AR AR X T R & SRR SR B R 43 AR BB 10. 0% DL B R R
PRRE HEB L. 0%—10. 0% # Jw WAHE, 5 EE 1. 0% UL N & WA 25/, % - LR H
(Density-Group Index) ™| 1K+ S Mt I% ZREMETE R .

& D.C,
DG =(g/G) ), (—)
g ; DimaxC

b, D, WS RS, D, WEREE DY | SR EOR AR, ¢ WREE TR, ¢ WERE TR
TSR, €./ C ARTIREL, BIE C DMRETE TS @ DRI Y LR

2) Geit 4w

BE AP 5 55110 #riz A EXCEL SPSS13. 0 Canoco for Windows 4.5 Stttz i, ¥ HEERELE
B T AT SPSS A —MRRZ A AR LA 4 2 TR BRI AE ]y DR 7 XU 3R O 22 53 W o ML DL e B
TR LAY (IS YR IR ) 2R PETR bR BE AR 1Y 8 A T 2t 2 I I A 2 AT 40, B
I 22000 (ANOVA ) FEAT AR RIDLS 25 i . PSR 5 0 B 23 Bt 25 A AR 0 00 o A 16 L A R Bt o
AR S HABIREE PR 7RG 2 o BREE XA WA 7% i e e A0 P> HE e il ) SR AR TTRR AR R os o XA 2 FE
FERL, LI E RO e S Wy -SSR AT AR DG 0 M o HEAT 5 2 SF IR ARG 35 0 L Levene ¥4k
F105 2R IEZS O3 AT AT T3 22 1 55 U W HEA T HHE 1) Tog Ak, T J SR B IR 2R 5 22430 BT (ANOVA ) FlZ
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BECEA (7% —21% ) IR, BEE MBI AP RE A% B R BRI A ) Z R PR 50
AU S B 1—3a B0, B PAE (4—5a) FEAIC, BLJS REARES B8 4 RO 1) 22 0 s 50000 Bt A
BERRK (B 1), S8 6 MRS T RS A 16 B ET CCA HEP (B 2) . 454 Monte Carlo Test #5550, 5
— A A A T M 25 (F=9.058,P = 0.026;F=3.026,P = 0.003) , H b+ 45 s SR — il &2
f)@ﬁ%ﬂi*ﬁ?&, MRS i%/ﬁﬂ(ﬁ, 184 Shannon-Wiener *lﬁﬁlﬁ%*%ﬁ%ﬁ*ﬁﬁ, A5 A1 BE FNAE 4 Shannon-
Wiener 545 5 55 Al S 9025 IEAHOC (3R 3) o BUGASHEF bk By b 8ot i SRR BT ik ( BRI 7 RRAE(E B
) K 55% , 2T 2 AHEP R AT DAAE SR AR FE I R AN [ A ) A TR B RNABE (] i OC R . W SR — Al ZE 3
A, AR, X5 CCA HEP AR SOM R, PSR — il A 1)y T A AL ) LT 26 F0 1 AR AR A4 )
ZAE A B TN R R 7 ZE R 3 U 5 5 T R 2 A R IR AR AT E AR ) ke, MR IR AT
B/ I, BEE AR BE FAE ) AR VE A T R REVE MMl 28 HIRIZE | 1 AR AR AR A 3 2240 A ROAR
ANE 2RI e S A A U S 2 A TS A R 2 A v 2B B LA B (A

51w BA y=4.6+ 5779 - 1.195% + 0.087x°

R?=0.598*
60 4 HEAR y=-2.733 + 8.404x — 1.552x> + 0.104x°
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o ¥ y=1.867+14.183x - 2.747x + . }90x*
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M3 Species number
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1 —MNERFEINE®RANIAK(1—10a) B FHEL AN K 2 E K Shannon-Wiener 3541
Fig.1 Responses of the means value of the species richness, individual density and Shannon-Wiener index of the understory communities

across the three sites within each age to the E. grandis plantation ages (1—10 years)
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Fig.2 CCA ordination of all species richness of the understory
vegetation with different life form in E. grandis plantations (1—
10 years)
Scan: J# A & fif 2f Scandentia phanerophytes; Mega: K XS
Megaphanerophytes; Meso: H1{5 {3 2 Mesophanerophytes; Mic: /N&
1% 2§ Microphanerophytes; Nano: % & i 2 Nanophanerophytes;
Herb: %A & i 2% Herbaceous-phanerophytes; Cham: Hi It %
Chamaephytes; Hemi; b [f] 2f Hemicryptophytes; Cryp: B 214
Cryptophytes; Thea: 1 4= %) Therophytes; WA, t 3EHF/K &
water holding capacity; BD: 1 3% %% T Bulk density; age: #Ki&
Plantation age; SOM: + 3745 ML Soil Organic Matter; Closure B
il Canopy closure; H. A% Shannon-Wiener 5%

B AEMRRIRZ . BE RS E 7 L A DR B R, R DI RE A 1—7a &
%, BUJE THET s 22 B 1—2a BRAIK,2—7a FHi LR FEIR (B 6)
2.3 IERUEYIECERRIE

TR R P LR H B R Y BB B TE AR (P<0. 01) |, PR TR W 2 B d 2o I - R 4
TITTRRAR (B A e AR 3l e B ) o A, H3RB AR LA N £ (91%—96% ) , IR 2, B /b, 2
WIS 2 P, WA 75 )2 (F=119.43 P < 0.001) .0—5 cm (F=93.12, P < 0.001) F1 5—10 cm (F=
15.36, P < 0.001) (A= Y% 1—4a BEARINE FHE (0 10—15 em )2 HAMAR R (K 7). L 5EHH/ H
BB L AER R 5 )2 1—5a [ (F=9.22 P < 0.05) , 15 8.3 7+ ; 78 0—5em (F=9.32 P <0.01), 5—
10 em 2 (F=13.79, P < 0.01) & 1—4a [N /5 B & T 7 10—15 em 2R ELL(E 7).

®3 WNRTESHFHEPEXE

Table 3 Correlation of environmental variables with axes

R4 A HEFP 4l Axis

Environmental variables Axis 1 Axis 2
i Plantation age -0.6347 0.1501
+ 44 7K i Water content -0.6433 0.1697
32T Soil bulk density 0.7439 -0.2175
TP Soil organic matter -0.4074 0.3488
HRH1JE Canopy closure -0.4689 0.5530
Hi#) Shannon-weiner F5%{ Plant’s Shannon-Wiener index -0. 5405 0.5582

2.4 55X BREEHL XS

Tukey Z2 5 FLEANER 5, Xf MBIl i T Ab T REVE B BOR BEATAE I ZREVERT LE . ML) S AR W) 21k
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Fig.3 Responses of the soil faunal group number, soil faunal density with different size and the total density and DG index to the E.

grandis plantation ages (1—10 years)

=4

— N ERFIERAIHRRS T E YT EFYE

Table 4 Groups and individual numbers of soil fauna per site in autumn in E. grandis plantations with a range of forest age (1—10 a)

MHE Forest age/a

I EHYERE Taxa

1 2 3 4 5 6 7 8 9 10
i Predators
& 4 Rotatoria ( Mi) 17 +++ T +++  35+++ 19 +++  27+++ 8 ++ 10 +++ 14 ++ 16 ++ 15 ++
ik H Araneae (Ma) 6+++ 4+++ 9+++ 8 ++ 1+ 1+ 9 +++ 1+ 2+ 1+
fh¥E H Pseudoscorpiones (Me) 1+ 1+
HudR A H Geophilomorpha ( Ma) 1+ 1+ 4 +
i85 H Lithobiomorpha (Ma) 1+ 1+
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- M Forest age/a
HIEF Y I Taxa

1 2 3 4 5 6 7 8 9 10

2545 40 Symphyla (Me) 1+ 54+++ 5 ++ 3+ 1+ 2+ 4 + 7 ++ 5+ 6 +
R 2K Turbellaria ( Mi) 1+
B H Opiliones (Ma) 3 ++ 1+ 1+ 2+ 1+
IR Diplura (Me) 2+ 5 +++ 2+ 4 + 1+

J& & Saprozoic

1M H Thysanoptera

£ 120 Nematoda ( Mi)

2R 5|} Enchytraeidae ( Mi)

JEALEEEN
Oligochaeta opisthopora ( Ma)

# W% H Blattoptera (Ma)
%52 H Isopoda (Ma)

PSRRI
Diptera ( Larvae) (Ma)

B# H Diptera (Ma)
3 H Isoptera (Me)
W& Phytophage

H# H Orthoptera( Ma)
1% 5 H Psocoptera (Me)
-3 [ Hemiptera (Ma)
#1945 #t H Phasmida (Ma)
[7]¥#8 H Homoptera (Ma)
Z= M Omnivorous
40 Hymenoptera (Ma)
5% H Acarina (Me)

H 2N Collembola ( Me)
BN Coleoptera (Ma)

B Lh B
Coleoptera (Larvae) (Ma)

BAMAEEL Total individual number
BEBEEL Total group number

1

289 ++++ 299 ++++ 295++++ 256 ++++ 346 ++++ 217 ++++ 225 ++++ 462 ++++ 590 ++++ 720 ++++

36+++ 28 +++  23+++ 12 +++ 13 +++ 34 +++ 49 +++ 64 +++ 100 +++ 92
T +++ 4 +++ 3 ++ 2+ 1+ 1+
1+ 1+ 1+ 1+
7 +++ 10 +++ 3+ 4 ++ 1+ 1+ 4 + 7+
2+ 8 ++ 17 +++ 20 +++ 11 +++ 22 +++ 15 ++
1+ 7 +++ 1 1+
2+ 1+ 1+ 1+
1+ 3+ 1+
1+ 1+
1+ 3++ 1+
1+ 1+ 1+
17 +++ 22 +++  26+++ 14 +++ 21 +++ 61 +++ 82 +++ 112 ++++ 85 +++ 85 +++
58 ++++ 39 ++++ 54 ++++ 68 ++++ 191++++ 270 ++++ 371 ++++ 298 ++++ 390 +++ 460 ++++
66 ++++ 14 +++ 12 +++ 29 +++ 47 +++ T3 +++ 76 +++ 120 +++ 152 ++ 92++
4 +++ 8 +++ 1+ 12 +++ 45 +++ 40 +++ 44 +++ 30 +++ 31 +++
S5++ 17 +++ 8 ++ 4 + 8 ++ 10 ++ 15 +++
514 456 482 423 693 745 891 1147 1410 1545
19 17 14 15 13 14 11 13 14 13

Ma: Macrofauna KH! + 354 ; Me: Mesofauna H 7 1351 ; Mi; Microfauna /NS 385 ++++ > 10%

1% ; + <0.1%

=5

+++ 1% —10% ; ++ 0. 1% —

—ANERFIERANTHME L/ T £ SRR S X REEMA S B LB (Tukey test)

Table 5 Comparison with Tukey’ test of the mean values of the plant and soil biota diversity in E. grandis plantations with a range of forest ages

FE% Understory plants

) Soil microbe

+HEhW) Soil fauna

T/ B L
% . H $5% oy B R . ¥
im.;‘# Gl ghr*ﬂﬁ B Bacterial/ HRER B DG 5%k
opecies Density ) dnn.on— Total counts Fungal Group Number  Total density DG index
number Wiener index .
number ratio
A\ _ o 1—5)ns,
(1—2)a (1—4)ns (1—5)ns (1—3,5) **, ( ):1@
Evs A 3—5 ns (5—10) ** (6—10) ** (4)ns, (6,7) s
(7—10) ** (6—10) *** (8—10) ****
Pvs A * E ® ok e EE
o 1,2,4—7)"" - - . P wrk
Evs P (1—10) ** (1—10) ** (1,2, ) (1—10) ** (1—10) ** (1—10) ** (1—10) ** (1—10) **
(3,8—10) ns

E.BE¥NTAHK E. grandis; A A< Arable land ;P . B MK Pinus massoniana; a: PM#& forest age; ns: 2253 A3 not significant; * 0.05 7K
- I i 3 significant at the 0.05 level; * * 0.01 /K- i3 significant at the 0.01 level
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Fig.7 Responses of the total counts of soil microbe and the bacterial/fungal number ratio to the E. grandis plantation ages (1—10 a)

AR LI T X R B, T S5 1 ,2a & 7—10a FEHLE TAHEHL  3—5a W] 55 4 #F G b & 2%
SR EREEUR 1 —4a S22 RR B3 a8 2w T ACHR IS 28, 1—5a Mt 5 K BF
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25 SR 3 IS W TR, SRS B ERREE 4 RSN ARG FE b 34 1 25 5 T AR B b 28 B —
FHEHEEL 1 —5 AP A M S B 22 S 0 3 LS ) 0 3 o TR R b, R N T ARAE P W R B S
T RAMM M) ZRE AR S, W) 2a S 4—Ta (IRT T RAMAR, 26 3 4F Ko Hh e AR W) 5 2 R AAAROE 3% 22
5o BRI B N TR P BB AR B AR L, R sh W R A O R SR B T
Xof HEURR A 87 i 2500 RS EEAA AR,
2.5 MM EIEAY SRR

XIHEY) L HES ) 2 e E S U W B AT AR DGR e B, an gk 6, AW ZREPESR B S IR TE RN
0—10cm )21 HIESHY DG H5 80 B3 IEAHXK ; 5 10—30em +J2 DG 158000 WEM K, HYZREPEFE %L
5EYZ M 0—20cm )2 DG FEEUE 3 A, 5 20—30em 12 DG FEEAAEEA BE . BEY)Z 10—
10cm 12 DG 4851, 5IR7E Y2 0—20em +3EH0A: Y8R B35 IE A G, 5 20—30em - HER AR P8 A0 ¢
PENIAR 2% BR 10—20em + 2 8 FA AN, 10—30em 45 1+ )2 DG 855545 2 T35 A W8 A e R
ITE N

F6 —ERETIERATHEN LAY S HESTER DAL ETNRE ST

Table 6 The significant level and correlation coefficient for characteristics of plants’ and soil organism’s diversity of an age series of E. grandis

plantations (1—10 a)

H DG1 DG2 DG3 DG4 SM1 SM2 SM3 SM4
H 1
DG1 0.59" 1
DG2 0.53" 0.98 """ 1
DG3 0.23 0.73 " 0.77** 1
DG4 0.03 0.08 0.09 -0.06 1
SM1 0.68" 0.86"" 0.88"" 0.50 0.28 1
SM2 0.67" 0.87*" 0.88"" 0.50 0.34 0.99 ** 1
SM3 0.62" 0.91*" 0.91*" 0.67" 0.33 0.96 " 0.97 1
SM4 0.50 0.40 0.47 0.39 0.14 0.40 0.40 0.39 1

H Shannon-Wiener $§%{ Shannon-Wiener index; DG % & -2EHE45 4L Density-Group index; SM: +3ERUE Y% Soil Microbial counts; 1, #7454
JZ litter layer ; 2,0—10cm;3,10—20cm; 20—30cm; * 0.05 /K- 3 significant at the 0. 05 level; * s 0.01 /K I i3 significant at the 0.
01 level

3 SZigfnitie

AT BA N TARE T A 8 3 0 P A e DA ) S A (a0 s rh i AR 58 Fh 2
25) BOT A 16 ST A9 224 1 U0 A AR RN TP B bR 2 e A TR 3R 1) SR R, (A5 AR A e 15 LA
TR, MBI (1—3a) , B TRBEENAT 1E &R AR A ARS8 P BE BRI SR FE 2, e itk 1 o
TP TR B P A 45 B AR FORE A Se B AR T i AR AN & (ISR ILIL Symplocos. botryatha , 355 Cyerus
szechuanensis , J)J& 5 Setaria allidifusca 55 ) [31-38] {BFEACAR AT (da £247) , B RiE ) v A o B s HL At AR KBy
B sk R4 AR A0 T R AR, MR AR B 88 v Ak B B SR B K AR PE T 2 L i
I, AR PRHE 4 £ A S BORR M AR P BE B, G BRAR A R AN H T AR AR 1R W A . A A 16 AL 5 3R
BB CCA 70 7, 2 AE ) 22 REPE BRI A Y Rl oA 5l (1, X2 PR R =T B P B AR A 3 AR AR 8 R i
N2 AEAF AT I Z FEAR YT 30 | DRI R R 7 Z AR PEREAR . DL BRI R I S BLT 4a
LA Z ARG, )5, B PRI AR, B AR A T ARBR N BRI 10 25 18] S MR in | AR A R Je
HBPA 5 144 U RE DG | MRAONS 3 5% 43 FHK I3 B 58 S B 55 o BB 9% 2 BB AR N AR (1—10a) FfAR
WRE K FHE ST R ARG, SIEA U, Ui HOR M 28 e s AL TP
J3 DX T 14 3T T L fofF A R o T 398 () TR A AT 1059 1 LA AR Y ik B R 3R A R T
R 2T B A A R R AR W b B A A B 0 AR A A 2 R M e AR AR RS e AR T . CCA HEP IR
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7N, BEAE ELRE N MR SR, AR A R S BRS04 14 [ I, PR T AL e v 2 5 B 2 B, o i T AR AL b T
ZEAN 1 AR AR 1) Z24F A R iR L 2 A A 2P A ) 3, B M N MO AR ) A 1 A A A Lk

— RO, I W BhAS AR AN IR T HL T IR A TR AR 1 AR AR AR
TR TR R I T Bk N AR e e A 7 05, G B AR B934 1< MO R 19 AR R S PR T ok 3
i C N R A 35 i AR T BRSO PRI El R B AR 1 TR B TR I A IR AR £
PR, ARWF5Erh IS YRR % B I A AR AR B BT (4a Z045) BRARR, T 5 BE AR IS 38 T ity ka4
XHEY) Z TR RS SEAR L, 3R TS 05 2 AR e sl ik (H B E M B R e 2 B 26
IS &R AR Y)Y LLARTE &5 8 D0, 4N/ B A ot 22 SRk X 7 — e P B e
T ER TR AR T et o i I R RIS H (4a A2 AT ) HHEAR M) 2 REME A AR, 10120 G AR AR A
TR A e 2B A R 3 A 5 G AT BR AR IR ) T oI I > 3Ry A BR B AR A K, B
PRI 2 R 5 ) AR A AR A AR IS PR B8 18 M 2 /) | I 0 e RS 2% I % 1140 185 A 45 5% - i A3
o, SR A AR TR R YOI . B TR Tl R AR 1) 27 T i T K e T R AR A £
ARHR N A R 2y s R A T 2 A A s ) S PR B AR R T I g B TRl
R E YR RS S R DL T, SR TR IR AR R A R A A R AR R R, LR LT AR
b b M7 A ) 2R 0 o ) A AR AR 1S RV A 5 30 A ) 22 I DD RN 2R A LG R A 6104

ARMRA S R GEH b/ 30 BRI AAH LA IS 2 i U0 Al o 3 A= Wy it C IR B Z R i 22 AL RE
%K+ e W AR AL 1 S N B T R W A R DL B A A KBRS T, B N MR
T AN 382 ) 22 REVE TR E0E] FA R AR DG, I Bl 2 IR M osisss o AR AN L3 AR 1 AV T 0 TR gt
N IRARBR . — BNy, h/INE -3 ) 52 BN RS M T AR R AN 0 43 A U T 0 T B AR 1 35 3 BB A i A
b LR AR A R R (A SOAR R AT I LA R (AN IR A5 ) S U R AR I kAR R
T AR R ARSI R R, KT RE SR B N TR TR 2k i LA i RIS B R 9 L
R0 A FAE 3 I 2 ORREAS B2 w2 s B RO BE T RE 55, T RE R HL O #58 B AR 1
KEBSMEZRREN . A/C TSRS SRS T, 3 R Z R BE A MRl A TR A 35 19 728 1k HL AR
SEMEBETHE AT O R TR T o b R, 2R R L At RS T RE A AR S
THREAE ST A T ARk 1 SFE VRIS G 4 TE B I T 0y DA o 42 42 T B 2B 25 R e W o 108 B R e U 3 1)
R A RE AR R RIS S AR bR W) R AR T R R L R A S R G
PRI IR ITEAS AL2E R 25 1 A8 I 25 0 I Bt R s e ME T RE BRI B 2 R IRV E B O 8 &
PEDIRE A L8 52 S AR T IS T s ) B B R RORE 3 I TR AN R A ) 2 MM A2 1 X v th TR 2R
KR RN A T 45 5 TR - 3 Sl S REAFE 1Y) 67 T B2 0 72 A S N AR AN B o, A 4G — e b Y IS W A
P A B P AR B AR L AR 4 L R 2 R AR B (R R T R R LA AR S TR I E
FE N TR IR EYIN EA1T 1 ( bottom-up effects) TEARE FR/K S o | Ik Rl F PRk & R i s FR7K F
HABREMZEL

TR ZHFGEN N R N TR AR AL ZHEPE T S5 7 00, (H X BERIF 5T 22 LA — ARl R TR R
FEXF G FLH LA RIRARBR AR AR Ry ) B SCREAS R A THT | 5 LIS WAl N EARAE 2524800 2 5 RIRAR B
HARHE EE N AR B Bl 2 A B 2 R PR ) ORI L BN B, AIFSE R B, ke N T ARAE 4 i+ 358
W) R R B B BE R B TS ,4B4EZ<&XUL,ﬂ§£5%$/A(PinuS massoniana ) ﬁi%%,%ﬂ%&ﬁﬂﬁﬁﬁ%
fIK(4,5a) , ML) BRI 2 THR G B AR i s . N TR ) b T B K i Tl A Ak 0 AR5 dab s Xt
TR A LA TR JEOBVE R NE S5 R ARAS B A AR AR T e (R AN — 2 AR PR 3R 456
SITEAR G — BE [H] A SE ) AR ) A e AR W 2R, R IMRR AR A Ja i S0 4 IX B AR AT AN R Mkt 1 B
RN TR (EAR R — | S5 i 2 PRI IR S8 N AR o Yt W Rl B B 20 1) AR B 2T SRIBCE B A A8 PR
Ti B A48 e A 1 S A 0 73l e e A e P T 14 1 v R R b L G B R T A3 AR VR 0 5 e AR (4a
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ZEAT) LI AL /N5 BE A G 2 R A Ak > A RO v 0 1 WA R AR >4 A AR AR T LA b B U
S RS A Z R RAFEHRER B MR SN SRR I ReAG A e — S8 B AR IR AR S HR RS 4R
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