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Abstract

Soil degradation and its improvement for timber plantation is a universal question.

This paper took nearly twenty years to conduct a long, stationary experiment and
research on the soil degradation and its improvement for timber plantation, the results are as
follows;

1. Unreasonable management methods during timber plantation management are main
causes of soil degradation such as clear cutting, prescribed burning, undue ploughing for site
preparation and excessive intension for loosing soil and clearing weed, etc. in the
management of Cunninghamia lanceolata plantation in Southern China. Take 0~10cm layer
soil as example, from prescribed burning to the crown closure of Cunninghamia lanceolata
forest stand, the contents of soil organic C , soil total N, soil total P and soil total K
respectively reduced 38.28%, 49.30%, 23.19% and 21.52%.

2.5 timber plantation including Cunninghamia lanceolata plantation ( the others are
Phoebe bournet , Cinnamomum camphora, Schima superba and Fokienia hodginsii) can keep
nutrient balances in soils after crown closure of the forest stands, which exported from and
impored into the timber plantations. Stationary experiments and observations in 18 years
indicates that the contents of organic C, total N, total P, and total K in the soils of 5 timber
plantations have increased .

3. Although the contents of nutrients in the soils of 5 timber plantations have increased,
the physical properties improved, the base content and base saturation degree raised after
crown closure of the forest stands, yet, meanwhile, the soil acidity increased and the soil
biological activity reduced.

4. Metabolites of rhizospheric microorganism, litter catabolites by rhizospheric
microorganism and extractions from fresh twigs and leaves of 10 main afforesting species in
Fujian province ( Cunninghamia lanceolata, Pinus massoniana, Fokienia hodginsii
Cryptomeria fortunei, Phoebe bournei, Schima superba, Cinnamomum camphora, Michelia
maccluret s Camellia oleifera and Sassafras tzumu) and 1 main afforesting species in Northern
China (Robinia pseudoacacia) all inhibited the germinations and growths of their own seeds.
When one rhizospheric microorganism were mixed with the other rhizospheric
microorganism, the inhibitions of Metabolites of rhizospheric microorganism, litter

catabolites by rhizospheric microorganism can be partly or completely removed. The degree
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of inhibition removal is related to the genetic relationship between the species. The species
with close relationship had a low degree of inhibition removal. Combinations with distant
relationship had high degree removal of inhibition.

5. In all 10 major forest species in Fujian province (species as above) soil collected from
adult pure forest stands were used to cultivate their own seedlings . Results indicated that
soil collected from adult pure forest stands inhibited the growth of their own seedlings in all
ten forest species. There is self-generated toxin accumulation in single species pure forest
and adding soil of other species can remove the toxin accumulation. Same as described
before, The degree of inhibition removal is related to the genetic relationship between the
species. Species combined in distant relationship had effective inhibition removal. The
species with close relationship had a low degree of inhibition removal.

6. Thinning cutting can effectively increase the biomasses and diversities of The
vegetations under forest stands, and so increase the diversities of communities and species of
soil microbes, raise soil biological activities, reduce the contents of soil autotoxins and
improve soil physical, chemical and exchangeable properties.

7. The substance of soil degradation of artificial pure forest is that the species
composition of forest stand is too “pure”, thus causing the reductions of quantities, species
diversities of soil microbes and soil biological activities, and the autotoxic accumulation
during the process of litter decomposition and rhizospheric microorganism metabolity. Both
artificial coniferous pure forest and artificial broad-leaved pure forest are like that.

Based on the above results the following two laws can be derived:

(DIn plant world, the growth and development of any plant species could have negative
effect on its growth and regeneration. The removal of the negative effect can be achieved via
the biodiversity of plants above the ground, which introduces the diversity of microorganism
population and species under the ground, in that balanced energy flow and regulated material
cycling.

@ Get stability from diversity, obtain sustainability via stability. The buffer capacity,
heterogeneity, fertilizability, resistivity, stability and sustainability of ecological system all
reside in diversity.

8. The substance that maintain and raise soil productivity of timber plantation lies in
continuously keeping vegetal species diversity and high vegetational cover degree under forest
stand, inducing the diversities of soil microbial community and species, decreasing and
removing antotoxic accumulation, improving biological cycle and fertilizing soil.

9. To establish a perfect silviculture system is the means of maintaining and raising soil
productivity of timber plantation. Reasonable planting system such as agroforestry,
mixture, rotation, fallow and nature-approximating forestry and appropriate soil tillage
system such as no slash burning, no-tillage and less-tillage on forest site are all good ways of

maintaining and raising soil productivity.



)
i

=
=

E:3

Abstract

3l

ol

ER— AT RIS 895 0

TR HIAE T weceerenrrrronenneareniientemtereeitmnners o senereoes soesnnaassnsnnssnonesansesorscnsaneos
Ko AR TR I AT 5T+ e+ oov ovevesrnerenrernecetnit et cee s ees sreeeene teneasnnnsen sersnnsrs eessnsnns
R A IE HIABE L v ev verwenver s snnnorine et ne eeeseernsen ses vesnnaenonnns

IR IE H AL/ +vveevrenesronosnennnnene

Frik e

k%@mﬁ@ﬂ%ﬁi

BW/NR B RS - s
m&ﬁ%%mﬁﬁ%%%ﬂ%ﬁ%
&ﬁ&ﬁ%ﬂ%ﬁﬁﬁ%mﬂﬁﬁ%

mw.&wmwim»wmb—*

ST ITH
REHH -

1

2

3 ISR AR S s
4 FrILXEARHLK W R AR -
5
6

*?ﬁﬁt%i‘mﬁﬁ" e et et eatciaenteteetaseetitaae e et nntcansussenses nasantateneanns
Emﬂgﬁﬂ{_j‘ﬁﬁ. L LT T T T T T

t(ﬁgﬁﬁZE*TngﬁﬁjZEEHY$$j7f£ See err et ete st etteavtonttneantsttantetansones

&ﬁwmmﬁﬁwgm et s e e s e e s e
&%mwwﬂ%ﬁﬁﬁ&%ﬁ %mﬁm SERURE

m%m%ﬁﬁﬁﬂmiﬁ%ﬂiﬁwﬁm%m Peesrersen e
F R AN TR BT Xt AR Sy m - et et eettes i —aerae i aasaeeans
R I .s (42)
- (48)

- (D

- (5

(5

- (5
veee (6)
- (6)
- (6)
< (6)
- (6)
- (6)
e (6)
e (7)
“es (8)
< (8)
- (8)
s (8)
S CY))
w0 (19)
- (26)
- (29

(30)



2 ANTHM AR S4%P

PRE— A AT RIELR

TR I eee oo seromreresnranaeie e nerreevennea e
IR S RSy R ST T R SN
2.1
2.2 WFREFTE -
SR 55

3.1
3.2
3.3

3
3.

i

4.
4.
4

4

5

1
Z
3

4.4

4.

5

ZEID wirrenrennn

-

SRR B0 A ) P TR A T
o RO TR 8O A K i -

ﬁﬁﬁ&@%ﬁTiﬁﬁa%@%iﬁm%wummu
%E@&HE%%%?F%%W R

E%gﬁ&ﬂﬁ%ﬂﬁ%ﬁ% ereeeeeeenaena
NI T HE M5 ThEE BB ceeveeenns
ASAE R MH%&ﬁﬁ%Aﬁ

PIAETHREN S

FE— AL hH84EP

RAMOL S S e -

)_l;—Jp_lp—l;_lp.—i

@ U e W N

RARMAL BB
RO B Ry o -
F*ﬂﬁ%kﬁ@ﬁ%ﬂ%f

#mm&%am%wrxﬁgﬁﬁm%@ﬁﬁk&t T
*ﬁ*ﬁ%m;&ﬂ;%{gﬁﬁ(ﬂg—t e e

sessess L T S L LR L R L L T T . (123)
- (124)

g

@x%ﬁﬁ%?

2.

2.2
2.3

2.
2.

1

4
5

ﬁﬁﬁimﬁ

BEMSARE IR

wHig -

%ﬁ%%ﬁ%%

3.

1

FERA R S -

3.2 %%#5%*%%&%%
3.3 v

KPR (fallow) 'ﬁf@j}fﬁ})ﬁ teeesesurtetebtsaes nee e anesesaes bebutbhn nnresaassbnsensresasanssen

g e

%WW&M&%%%%EHEW?&E%a%%i%é&-mmm~-

- (50)

- (50)

- (50)

- (50)

- (52)
seer (52)
vereese (53)
- (76)
case (77)
“ees (81)
- (85)

- (86)

-+ (93)
SeeeseaNsesn ses e ses cRs sse B Ns SRS AL e BNt BskE S (99)
AI%%E%%?M?ﬂ%AIMﬂﬁE SRR e ereeennmenenceenns + (103)
sees ses0cesansssessses e . (107)

s (110)

- (11D
- (111D
- (111)
ceee (113D
ceee (116)

(119

R L R R I T TN (124)
g*gg%mﬁyﬁmwmmmmmm“.mmmmmmmmmmmmm“
P G 1)
Eﬁﬁ@kiﬁﬂﬁﬂ/ﬁii$$ Ses 40 ees tseesn et eeatete e ssaobe sheeebee bas sen sk sen e s
L T T A S S (150)
« (150)
- (151)
» (15D
- (155)

(125)

(129

(155)

» e

S ey

wawm oy



4.2 */*f*lﬂ%ﬂﬂmm?i (156)
%ﬁgwrﬂﬁﬂﬁ%F O S 1.3
“UBERMA " SHh hHEy - . srecesiasitiiiciiiiitsssiisiensssensns (163)
6.1 “J&E%&%Jk”éégffﬁi“/*/\]:ﬁ]%éé%*% eesrtininieeenseens (164)
&2“ﬂﬁ%ﬁM%%%E*ﬁEﬂiM§ﬁWAI@M 5B R oo vveeee (168)
A ——L
6.4 itige- .es e TN ¢V 4))
T D rer et e e e e e et te s b en s ee ses tre ee aae ehs see seare e e as (181)

GHRE H*ﬁﬁﬂ BYE L

MEQHAHMFW%ﬂﬁ?@fﬁ%ﬁmﬁﬁ%ﬁiﬁﬁﬁﬁmEﬁ-mmm~GM)

i%\Lﬁﬁitﬁﬂ?ﬂME%%B’J&ﬁ%%%?ﬁ@%?ﬂ:AXTMFW(@?ﬁi*)fﬂﬁigﬁnﬁ

ﬁ@¥&ummmm“ oo .+ (184)
4 ﬁﬁﬂFM%ﬁ%AI%iﬁ%ﬁmﬁ RE— o (185)

B MR e eer e et e e (187)



ou)-

3l

B ARG, S F A TAREBRRE Y KM, A ARt 555 &b b B o 49 b )
BB, AR AN LA, FFARERTE, IHFHREZRBEEERK, BRI YSERESE
bR —fER., AMITERAELCH L/, AR EEESHBENAM R LEE
REFMTE, GOMAIKREMEEN, THEF. BEH~. BRI FTFMEREEI, R
1% 1990 F4Eit, HH ATARERA 1. 3{CAH, HA 3 600 J7 2> HUE B AT #4HF ,

SR . FE S 40 BEMALARSRIR R EER, A THH SR RS 0E#H 3R A
I RS R B AAE 1 M AN CAREE S # B0 A58 AR DA R OR Bt B0 A ) Ao ol ok 7=
B Y E R AR RN TR E SR LR SR NF R TR, AT
o 7 Y TP FAR A 7 Y R SRR R BB BN L B E R AR RIS, S
AR K 2 AR IR BR AR BR & 8+ JURR ok & b A AR 7 g R bR AR P2 A 1
SERBZE T s EHEWN, ERRRLFRZERSMAD. J. Boland 78 CRFH LAY 1E .
EXRERE) pe i, LHIREEHER 20 42 80 ER AN VLR MRS . 3:E A Yves Birot
FE(ERSEFOFIEL, DREAMEREREA THES S FHZO . 2EE A ] Evans
BIRE T CATARBHRBAET S —— ZF 1990 FEMHRIAR), BRI THIPA THHESH,

HEA Xt A TH A FREEMHREH 100 BEMFH LY, FRFERE™ TR
09 B LB SEBRTE 1833 SR 1869 X B A LAk (E) T HAER R By, 19 t
IE, BE LA AEP R R AMERGEM,. ATKERZESY K, AIEZHEIBIA
RELXAFE, 1923 48, Weidemann 1#Rill, FTHERMXE =, =R EHAHG B T RER
7= ®, Roth fil Kosa F 20 fit42 40 FAIRE T IR A RN ., Laurie 1 Griffith
FNT 1942, 1948 4538 T EBE R JTOHESE U A AR} 4 1 B FREM AR BL . Asada (1966) T
AAME 7 HAREHRERWS L THAALR., ZJ5, Webb 1§38 T HAH TS, De
Bell 1218 T8k 4, Chuchou, Keeves. Boardman 18 7 #4H #2810, McColl RET %
R, Van lear, Haywood #i8 T JJE #4118, Haywood. Tiarks 38 7 fi i H, #alz 1),
Leblance 8 TZLz 21, Yasushi #2538 T H A0IR2 1S b Fhi 2k S B0 T bk + 8 /7 5858
MG E= N TRANSE,

RERMF EXRAIKBEZEWER., REEXEAEEREST, REDRANA
THERN 3102 TAW, &2EFHBEREY 25.96% ., EHREES, RE A THERE
B0, G MR A A TAREREY 1/4, ERAGA LHRESE b, RE K S0 LT 2405
WETEA. KRE., B0, DEN., R, BRSA ARSI R R 77 755 Mo 1 15
B EFEARETRABEIS, REREAK, 2BHEK, XELREE, HHEHE



2 NTAkt iR 549

WS ERHRE, HAFRMABMERN AT, BT HHRS. B, Wips kiR,
WEHS, BYRIAREXEFRAMAEMETRESE . FEMRANKEE, LRRER
WAESAGRGRETE. BERENEE, SR T RERESMRMARET LIEEN
WAy, T EAESHERESES ST 1991 FBF T “ALAT R XBERARE
RitiE 27, XEREA XM A FREEGE - RERTIE S, 1735 REH R BB
RELHE T P REFHITEH.

J. Evans I\, MARGRFARML B REBREERAL, R, Al mEZEEY
IR, XA 6] B AR BARARE, HEFRAR—-BH Y. KRYLOE, X TR B2 L
ERFEHAEREEF N TRYBURNARGE, REMEDFHEEER. .. 7R /D
#. KR, EX. kTG, AZ, MEEMHESY S, Rl WERHRELR. FHFTH
HEFBRMFREE BT 2P RMRT.

AT RBHREERYH AN EEOHRAE RABSEHCGRE THHRHER, A
LT IRIERE, A RRMFEE EERD Su el

1. R AT 2wt E ESURRERICFBRENBARERSHBEX, JLK
RS, REFEATEEE R REREIN, KRR, DRER; EREFET LGSR
BENLA AL FE BEBC AR A M DX, AR A4 B ) TR 468 th B AR ML R AL BB AR . SR, P By
RtERERELHEL, EWHRE, IR REEERRLIBREK lom 246, EETEM BT
BIEAREHBEFE S OLE, WEREEIIRTENKEIRE, ARREREEIHRL
AR, '

2. REMAHE, Ao ERTHN EITHRRESRES, EFRRARETERNH
A GmEEK, BR. RMEFPURREESRZREFHEANIS, BRSNESFS) ML
(FERRARCTESRAEMSE. WSHESHES URESRENMERNRET (iFEH
PRI, AR YRR . HALALES RE A D . FLREERINE RN, BRI X
WU RS RGNS FIERAA T RAEREH, HARERIMEREZSHINES . HRM, o
BilEE A FMN, RIRAE, BRCHATEA, SIABBERLTARARES, MG &t
W R A R R BGE AR E 0 B A, AR E T RRES.

3. REARF X E—THER, E-BERNELRAAXMFREFAITX, XfHe
WRAR, BT M, BEBGERA. WM, 2RREAMMARI SRS, EREMNT®
PEMEIE T RS EREX AKX AR, SRR BOR K UBGET ) 1
EMEYMRZEF., RENERTROABH LW, EREFETNERY, § - EROURE
DR RRGRRA ML, ZEARE REEETRAGEAFEREL, BRERMBE
AXFPHOER “ZBOR”, Hl. BB, £, Bot. BRI EAK LR K MR,

4. R KB H R A GAARTAAEZ R RY BHE A AT T7 203 N TARH
AEEBRMBW . KRR T R HET0 I R E SRR T AT, RN, S %
FOUSASTEARBREEL, FEERTERRUKRSEBAME D, BAREURIERX
BT T EF TR BERS B THREFHERMETKRERERRERT L, RE
R 7 T AT 6 R AR R LU E AR R B

5. Mk ¥ PESRBRATENR, AMRERATE, RARLSRERFQLE LY
BROAMEFRS ., REBEEARERNABORERBIER. A, EOEANN—E, F



3

i}

3

FIREREL KN, SHE2E—ERELENTEN ZHHk, EREFEY, % -FRTE
KRR, SRBEME, HEREERTEKLRE, TR,

6. AR FA AL KEARBAGRHNE DT XA TH LR R
W R A THES K LR, R, BHREERBAT, ERFELPTRY
T OMEKHBOR, BERYROKERREMEY. kRS, R EHENYSE
700 fRAE TREE IR, MR TR RE 6% AR,

7. BRI T E — NTAREIMST R LUSEE B 0 Rl ok 8 X 00 4 Fh Be 4 AR 1 e
B, XFBEEREANNTITHRT D340 2 + 1Rk B B % 0 % 3 T Mot b ik
ERE . SERHEEDENESEREIGE T ALRE S RENYREFMERTD. #
R BL S M G SN R O BE R S S 5, R M i R AR S F R4
RIBRZ B AN, N2 W BEMA, SRR TRBREE, BEVESEH M, ThREMRIK.

8. kHArsteti FELSE P A TIEE MR FR, Hob b, mREE T
AL BB B M2, dLFMm . B, O, ZE%, BAMYAER. B,
AL MEHRE, B THHRARED TS REREZME T, ARE. BEYR, AW
BED A E, BERTEEVE TG,

9. LRPE.AEWREAR —HEEME TERYANBRETRENEREYRNE
RS, XEYRGFE, MSEREAGERTH,

LR A ERT . R, R R B R T AR R v A 36 Y B A B
K. HXLNTRATAKNEBRGH, ATIARTE G R, ©_ANEATKSE S52H
W E R ATERAE? SR RS R FEE R E R 42 HOBMM MM %
P ATy XU, BHEBT T 20 FRRKH. REMBFR, SERBATKEHIHRY
PILIB 052 BB FLAR S B A B HE . o A bR 0 o 40 0 R bt A 72 ) R o SRR (A TR 30
EEEEMIRIE . BHE QA EATIRE S WS EEEERI S EMrEE, B
EEE, £, REATHBEEMAREN2ERE A HUEH.






L —ATHRALERI G G

ABXEEXIZAR (Cunninghamia lanceolata) . BH (Fokienia hodginsii), AR (Phoebe
bournet ) . R (Schima superba) F1#&E (Cinnamomum camphora) 5 B A T aibkxt + AR
B BT T R BI R BEMDR.

1 SRS

1.1 £ZRiAeHEST

R ARV TFREEEVERLTVWEERMRKILRX TS . BBEEVEMBEGE
AERLE 11727 ~118°07", b4 26°07' ~26°42", REAFLFR, SBEHEIFBEEER
K%, FHIR 19.2°C, FREKR 1 687. 5Smm, FHEA R 1 437. 3mm, HIEE 82%. %
REERWLACBEARMIN, REWEIERE T EAFRE TR EEBEK, BRE 500m &
A, ABLBEHF =N ERBMNRENS, BENARNREEZRERS, THA LM, REX
RATE B AN REH ., MTHEBEEERA. BiR. BLF. ZH. &, 7. AV =%,

REH 2. ZERBHWUTERMERES NSRS . EON T RS P E PR A
i, K& 118°05', b4 26°40, EEARFP LR, SBHERFEEEBRSE, £H8
19.3C, SFEME/KH 1663. 9omm, FHKE & 1428. 6mm, HXEE 83% . BB ILILER FM %
Bk, W& 150m £, #HER LR H REEE RBMEE, YEEILERE R 2L RAEFIL
HliE R X, SE AR BRE, DRV, L EEEHE Im M E, BAKT
EEEBAH: B FREK, AHE. £H, AHF. 255, LA 1084 FRH, 4E
B, BEFFER, JUREH, 1090 EHRAHRA,

HEH 3. ZRARMAUTERREREURFER BN EEK, RRHEAR R 2.

1.2 FKIXIEH TN

REH 1. B AT R BB = 3 OB N LXK, JB T35 43 8 bk
R, WEMENFRE 117°26', b4 26°11' . AR FE LA R L BRAY LI, B TR
TEREZEEZRUSEEBHRE., FHE 19.4C, EFEAR 15007 mm, E£X % &
1 289 6mm, HXHEE 79% . RI# A ME T ER T ERBRLHEFEAHE L, BHEND
. KORDE, KECDIANGRBRAARNRE—REHRBHA, +8EIR N 10H
A, MAKTHEENES. BLH. £Z, RS,



