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Research Progress on Effects and Regulation of Plantation on Soil Fertility
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(1. College of Biology and Environment, Nanjing Forestry University, Nanjing 210037, China; 2. Co-Innovation Center for Sustainable
Forestry in Southern China, Nanjing Forestry University, Nanjing 210037, China)

Abstract: Forest is the main body of the terrestrial ecosystem, and plays a central role in regulating terrestrial ecological balance.
At present, the total amount of forest resources are insufficient, and there are increasing demands for wood, which require the
development of plantations globally. Soil is the basic resource supporting the growth of plantations and the main site for nutrient
transformation and biodiversity protection. To date, the decline of soil fertility has become a serious problem in plantation
management in China, severely restricting the sustainable management of forestry production and leading to an increased
vulnerability of ecological security barriers. Therefore, it is important to increase our understanding of the formation and impact
factors of biological barriers derived from soil fertility decline in plantations and to explore key technology for modulating
plantation health and primary productivity. The present study systemically discussed the mechanism of maintaining soil fertility in

plantations from soil physical and chemical properties, soil biological community characteristics and functions, and probed the
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underground ecological processes affecting soil fertility of plantations, including forest age structure, stand density, tree species
type and tending management mode. In the future, more attention should be paid to the mechanism of coupling soil's physical,
chemical, and biological properties in plantations when the environment changes. Besides, it is necessary to further quantify the
interaction model among tree health, soil biology and environment, and to form a comprehensive directional system of regulating
plantation health through afforestation, process management, symptom diagnosis and soil fertility modulation, so as to ensure the
sustainable and multi-objective management of plantations.

Key words: Plantation; Soil fertility decline; Productivity; Biological barriers; Underground ecological processes; Directional
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Fig. 1 Change factors and processes of soil physical and chemical properties in plantation

http://pedologica.issas.ac.cn



34 XHAEAE . N T 3 i g (4 52 e o e e R 4 0T 7 o 647

VRPN D, HASA BT L RTR XL )
i, BABMAIRSBGEE, S—Jrim, AR
Ty b AR R R AR ] e i et + AT ML Y
FUREHIf AR R, A | AR b4
BRI ST B R AEAHSC, ULBH IR R AT
R HERRTAT R B AR, b, 1
WA e AR 2R 2 B A R T SR LSRR T A, JE L
SEAR R I AFAE R R R vt -+ A SR AR 1Y
T AR e PR B Y, [ A MR %
AP 53 FR A Ak

N MR35 B2 25 E A0 ) Vs W i s, OF

WIS e ASEIRA Y B R R T ) o i
A, DA B) 2 S e I IR A ) SR B . RS R A
RN TMR Y25 B 5 - A HLITT A 75 ik 22 1] 22 £ A
SPERY 3 R A AR B S A TR 3O
P, BCRRREARRE T, N — 2B m PR s ) A B
PERAEPE T, (AN 5 i RO . AR 5
2500, 3300, 4 500 16 000 #k-hm > () 5 A A
Tk, SRR (3 300 Fh-hm?) FROPE9IE TS

SRR, LSRN ETEARKEL, XA A
THRAMMRAAER, Itk LSRR,

N T T BET5 2t R i - 38 B o 1Y
HEL PN R o e ] PAAE R E  t TT e bR A A A R
B FEREMAAR /N, 4 R AR BOAR 2R 0 J) R
S SNTT) 187/ B2 7 i D P T (3 o R |
HEATRLES AL R, i T RS AR BB . AP
KB, AR N TR A 2 d il A PRI
kL, MR EIEIN, G AL AT R e A A
FeorEim Pl ER G B AL 2B RN T AR LA Y
VURLZER , B eR o Jo i, nik 3R B
o, ikt RS 2 ] SRR AL AR 45 LR
FEMR M /N, b eA LA o™ fb i s e
TR AE T30 SRR R A . A LRSS SR
i, fEHEMOR AR,

gi b, NTMTE i #%Yoi. t PARAR A
R DL B B A 1o A B ) SRR B, R
FEOPATRIE — R i ok R ) T IR A B N MK A
o Sy R AR A g s O ot i (181 2)

Kﬁi&? (14 |
B2 KBRS
e T, gt
UEREE7E S /
+IEAY) I'4 A %
ESuK: - o
i
Pk
A E \
PR R

LSS

3 831 rt_gb% .

MIMERE (1) |
/M\TJ RN, BFp
NN ke 2]

BT

iz

T k%“%ﬁ

B2 ANTAR e g f s i 7

Fig. 2 Effects of plantation on soil fertility
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