ISSN 1000-0933
CN 11-2031/Q

ESSEIR

i
g
N
I ) { [
| |
\ |
fri
| L : (|
‘ | f A 150 £ TF U { ¢
/ 14} ‘ g y § l'(‘-."y i) ! L ‘
o gl oy LT H |
J 1 A i ) 1.1 ' /‘
| | " ik 1 AR | :
j \‘\ ) | : T ‘ | | | J
q | ! / { ‘ DT U il | |
! ‘ 't x/ | Al ! } {
| \ ; AN 8 Al e ‘ {
- ' ; YEALANE (RALALEAN 1 |
| ; k 0 U M I \ { /
| / A I (% Vil
I | ‘ Vi i 1

RELAEFE .
R B A A TR S s
RN HH R



L J: / t 7 2 IR

«®'B
&9 (SHENGTAI XUEBAO)
vemerns. B 31 & F1LH 20116 A (FAT)
B X

B A S0 B R ERAT AL AT A IR S AR T ARG P T v vervnennenrensensieneiieieiea, AR 4T (2957)
B IE KA TS R B B IR R B AR PP AR e, g@%é\,ﬁﬁi%,j{%ﬁ,% (2968)
A B B AR R BV R AR BT IR S - vvee e XALE ,KAE , & 7=,% (2978)
R BRI R E AR B 2L A AR T P & o R G HE e

.................................................................................... [ & ’g{g/ﬁﬂa’j’ﬁ( g ﬁug’% (2990)
R E Y IR LB A L o verrreeeeernnnree et 2w E & FAHE £ (2999)
P ol S R AR R S AR ) 5 A A AR TR B e RN, HEF  HFH =, % (3009)
LBk BT 2 M T AR Z A A B oA 0 S5 A BB AR B r B e

............................................................................................. gﬁ/}é’pﬁiﬁ’%ﬁ ﬁ; (3020)
W R TURY AT | B e AR R R S A A o AT IR R A B BRI S ARG R e

....................................................................................... F/iﬁjﬂgff*,;ﬁ j;g’]gﬁ)ré"ﬁ’% (3027>
(EREEIL S ITE SN N W= & N B2 a0 SLLLILLLLLLLELEEREREERE X|HE, KO, Bk, % (3036)
F4 B Cd Wit 3t Lo LAY 0 BAL T 5 ALEE 5 PE o MDA A3 B uh vvveeeeserrmnrrreesnmnnnieeesnniieraae e,

....................................................................................... %ﬁ;‘éfu,ﬁ’ﬁkﬁ,%’:ﬂ}f%,% (3044)
Bl F B RARKAERDLZRD T ARREAGHAG K F e LR, MR, R R, ¥ (3054)
FFF AL LB XK REA AR I LRSI T weeeeeeneeenne o &, ERE,%F (3060)
FHBRTIAT RRAFALAARZ UG NEF B TACAGHrf oo WA K, EHE B, F (3069)
#igH RILE EH BB S EABMASAERBARS A ARESE LK - EHAM,E B, E R, % (3082)
R R 2 F B ALAE M AG I B ARG FL v vvrrrererrreer e Eﬁﬂ(,iﬁﬁﬂ,é//l\ = ,% (3090)
A K S Fed 3 K 2 RS MAM AT NaCl G 64 TR Bl v Bl eevereeeereeneenrennaennns BRI BT A E (3101)
IRBEFGE I N F R AR IRARETG B G LM AG R oeeeereeerr KO3, BAES, BOE R (3110)
B2 R AR 38 AR AT AT DAL AL R R A G R e IEE,KEMR, REW,% (3120)
AT MSIASM 77 ik 6 W ) 5 BATBCR AR SPAEAR I AT covemeeeremmmmnseennnnnnnn, x| Jk R, RES (3133)
R A R o AR I I v eeeeeeenenn e, B, E W HES, % (3143)
B AR #AF 23 AP F MM E B LAY IRAE R TEIE DT coovrrerers FHW,H BRI (3150)
e R A Kk e ST R AR ok 20 L DNA B9 ARAG AR oo oveeeeeeeeneeens F 8, F L4 0 4 (3156)
F A RV kB A IR B R AT rfy v &b HEIEM,H O, Z (3163)
K A G IR A AT R R R A E L A AR ARG TR e BAEW,E A (3170)
ER5%ZiA
RIRF IR B R RIFIERZ R ZATTLIEIE oo BOE A UL R4 (3180)
AR G A J) ZE BL B S0 E B+ vvveeernneeseensseeessse e e ettt e ettt AL 0B (3190)
MEEREARFRA R —EZ  ZAREAAFRSTEET s BEME E B A% (3197)
AT F N BB FBAIRFE IR eeevvrerreeeremsneanneenneennns BRA E A B R, % (3208)
B AL TR T HE P A T J veeeeeereesennnnnnine et ee e e e e HEE BN, Y XK, (3215)
M iFE B R AL G WRKY $35 B FAF IR oo A ﬁ»,éﬂﬁjﬁ (3223)
R EHR
SRR HEER IIE M A EREF LAY T fEfede KTk, i, % (3232)
3 AP BT B A R £ F S AT B AR ERECTA A B 6 FL L FE covveeeeeeee

............................................................................................. ;}3 %,Eﬁ%ﬁ,?ﬁ%% (3239)
BRI D S I D BEE TR T B K BERY E Aieenrererreneeeaenaeeens MO R EE, G R, (3246)

BFIEARZSECN 11-2031/Q * 1981 # m * 16 * 298 * zh * P % ¥70. 00 * 1510 * 33 *2011-06

ECEEEEECEEEEEEEEE

STEEGE . AT AL B KRS —— 8T T T P RS, A A CHOKZ S T SRR, 3 HL b A Y Y At 2 D v 2 XL
S5 B EH AR AR K A KB UAUK R K EE R AR ) 3=, O ORIk V22 A T, =2 H
KRG o 7= s 1 X RN E 2 A K R 7= X

FEREM: AL P EBAR A SV E-mail ; jpshen@ reces. ac. en



A 2 2F i 2011,31(11) :3208—3214
Acta Ecologica Sinica

AIHREFAFIRUNERBIEARER

2 > 3 3
ERAEHL A BRE
(1. P EPBEFBEIE 16 58 T i R e A 500 =, h E RSB LR R R R = G 264003 ;
2. WZRRN RFRN A SHEE S, 849 271018 3. IWZRAMO BRI, 35 250014)

FEE RIS EA IS, i b 3R G AE 7 o B A AR 4 T AR A R G JL 4R 5 R T ol TAE A 248 A 2 F B
FE, 2R RE G A R B MR E IR R S L RIS 2548 S R AR A AR (L I SR i B AR A A 7= iR HLBE, B
FE R PRI A 5 7K 435 5 BEL T B B Tl 7 AR 9 9645 BB 0 5 RMb 35 40 R sl /i A5 4R 2 AR A /43 OB 0, 5 380431 T AR
WD BRI GE BB T I XPREUR 1) 55 S AR AR PL 348 K A= A4k W JRORI PR BRAIG . DG BE T bRy It TrT RRURIT B Y R P 5 1) ¢
IR LA T AR 2 AR Wyt 43 C B B IR AR G377 ) 3 R A S AR 3 I IR AR OR S 2 VR AN K, A e TR AR 4K 4332 i B
HAMEHLH W05 N R R A A RR Bl B ML, BREE ST AR A AR, T B T s A M 7= 8B Sk

KRR AR M b R A T

Advances inresearch on the mechanisms of age-related productivity decline of
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Abstract; In forestry, it is of both economic and ecological significance to study the growth dynamics of plantations. In an
even-aged plantation, the above-ground net primary productivity usually decreases with age following the canopy closure.
The mechanisms and potential causes conducive to the decline in above-ground net primary productivity have attracted
considerable attentions from forest ecologists and resource managers during the recent decades, and has become a hot topic
of research in recent years. A number of hypotheses have been proposed, attempting to explain the net primary productivity
decline through the change in foliage photosynthetic capacity, tree nutrition, allocation of above- and below-ground
biomass, and stand structure, etc accompanying stand age. The decrease in leaf area following canopy closure is believed to
be one of the significant contributing factors of reduced above-ground net primary productivity. The hydraulic limitation
hypothesis ascribes the decrease in above-ground net primary productivity to reduced foliage photosynthetic capacity
resulting from the increase in xylem hydraulic resistance as trees grow taller. But it fails to explain the rapid decrease in net
primary productivity following canopy closure, which may be related to the compensation mechanisms adopted by trees of
varied sizes. As a compensation for the decrease in hydraulic conductance as a tree grows taller, it usually increases its
sapwood area in relation to foliage area, and accordingly, increases respiration of woody tissues. However, there is lack of
experimental data to support the hypothesis that the increase in woody tissue respiration contributes the decrease in stand
productivity. The nutrient limitation hypothesis postulates that gradual depletion of soil nutrient reserves may cause the

decrease in net primary productivity of plantations. Because soil nutrient depletion may directly increase below-ground root
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biomass and relatively decrease leaf area and foliage photosynthetic capacity. This hypothesis may explain the decrease in
net primary productivity observed in some old stands. There are other evidences that intense intra-specific competition for
limited resources and resultant tree discrimination among individuals may, to certain extent, result in the decrease in
resource utilization efficiency and net primary productivity. Although senescence-associated genetic variation as a tree is
aging plays an important role in the decrease in tree growth, it appears tree size rather than age is more closely related to
tree growth. In summary, the decrease in foliage photosynthetic capacity, foliage area and resource utilization efficiency as
well as the increased allocation of below-ground root biomass are the major contributing factors of the decrease in net primary
productivity of plantations, whereas tree respiration and senescence only play a marginal role in the decline of stand growth.
In the future, it will be beneficial to understanding of the mechanisms of the decline in net primary productivity and
plantation growth to study hydraulic conductivity and compensation mechanisms, root growth and adjustment under stressed

environment, and monitor the dynamics of plantation growth.

Key Words: growth process; stand age; above-ground net primary production
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