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Abstract: To understand biomass and its allocation in tree species for plantations using different restoration
patterns for dry-hot areas, and to evaluate the benefits of mixed patterns of tree species, biomass and alloca-
tion characteristics in nine-year-old Azadirachia indica and Acacia auriculiformis were studied in the dry-hot
Yuanmou Valley. Data from sample trees were averaged to determine biomass and allocation, and 17 Azadirachta
indica trees and 16 Acacia auriculiformis trees in different diameter classes were cut to build allometric equa-
tions. One-way ANOVA showed no significant differences between biomass per plant of Azadirachta indica or

Acacia auriculiformis in the pure and mixed plantations. Biomass in the mixed plantation was 16.525 t-hm™;
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with Azadirachta indica it was 7.837 t-hm?; and for Acacia auriculiformis it was 27.802 t-hm™. Biomass of
Azadirachta indica organs varied as follows: in the pure plantation: stem >root >branch >bark >leaf and in
the mixed plantation: stem >branch >root >leaf >bark; whereas Acacia auriculiformis varied as follows: in
the pure plantation: branch >stem >root >leaf >bark and in the mixed plantation: stem >branch >root >
leaf>bark. The root/shoot ratio of Azadirachta indica in the mixed plantation (0.280) was significantly smaller
(P<<0.05) than in the pure plantation(0.400) and for Acacia auriculiformis mixed (0.163) it was larger (P>
0.05) than the pure plantation (0.132). Relationships between organs or the organ and stem diameter (D) or
stem diameter square multiplied by tree height (D*H) of the two species showed allometry with an allometric
equation being y=ax’. The allometric rate of the organs was as follows: for Azadirachta indica-branch™leaf and
stem >root with aboveground >belowground; whereas for Acacia auriculiformis-branch > stem >root >leaf with
aboveground >belowground. In the dry-hot valley, when the two species were planted in the mixed pattern and
compared to the pure plantation, biomass increased for Azadirachta indica and decreased for Acacia auriculi-
formis with biomass allocation for organs changing for the same tree species in different restoration patterns.
[Ch, 4 tab. 38 ref.]
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X, M # LW Dodonaea viscose, 4x H ¥ Phyllanthus emblica, 8 3¢ Heteropogon contortus 1 = 7% ¥
Aristida adscensionis %50 F |, IR f Mgy + 14
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Table 1  Basic characteristics of Azadirachta indica and Acacia auriculiformis stands

M OTHIR PRER RS LR BMANUR DA (mgkg)

Ay i %% /em

#/em H/m  (mxm) Kit/% (g-m™) (g-kg™) A W i

E E d<2 1.668 2.56 0.5%0.6 2.39 1.56 2.63 15.5 3.48 13.8
afibk 2<d<4 3.137 3.33 1.4x1.5
4<d<6 4.896 4.05 1.9x1.9
6<d<8 6.737 4.94 2.5%2.6
d=8 8.640 5.20 2.7x2.9

Kt KME d<3 2.786 3.30 1.4x1.5 5.87 1.50 6.58 36.9 5.00 51.2
DS 3<d<S5 4.495 5.44 2.2x2.5
alibf 5<d<7 6.161 6.41 2.9x3.2
7<d<9 7.596 7.27 3.5%3.8
d=9 9.578 7.40 3.9x4.2

EIBR-K B d<2 1.536 248 0.8x1.2 4.79 1.62 7.80 41.8 6.51 37.8
=D 2<d<4 3.297 3.60 1.5x1.5
HE/ N 4<d<6 4.935 4.37 1.7x2.3
6<d<8 6.781 4.95 2.4x2.8
d=8 9.178 5.71 2.9x3.5
KiME d<<3 2.291 3.24 1.4x1.4
3<d<5 4.258 5.52 1.8x2.1
S5<d<7 5911 6.81 2.7x2.9
7<d<9 7.434 7.64 3.5x3.6

d=9 10.023 8.03 4.8x4.8
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DA K232 11X 4y s B RRAN J AR A P S5 R R 5 (D B DPHD) I R D7 # . A& dn B AR W e AR K
T3 A R R R (y=ax ) FIE R RS Horp ) oy 5 x AT E AW E; B8 b0 N& & E W
AR AL, 2 b=1 I, XFh SRR RIRIE SE AR KM T A& A B A B A KO
B EE ST AE SPSS 13.0 F5En, FHAIHZ 841 Curve Estimation 43 5%} A4 ¥ 1 5 Mg 45 (D) #1 g 42 5 75 3 LU
W (DH) TG, @A R bl B #2, 2E LE ROR BT | SR R B VIR BI AR S A W e A A
TR

3 HERE M

31 BKREVESHKSEVEREHAE

FE T BB R LN TMRE b o] A BERE, dzs ST AR v AR T G o 5 2 B 1 A A e R G A )
HEATHER (R 2), S5RRW], EIARS KA BURACFIE S, TR SR BN AR AE it [ (5.713 + 0.663) kg-
R AR A AR EN R (4.898 + 0.722) kg ¥R 13 T 16.6%; 1M K MHAHIE [ (14.943 + 1.975) kg #1424l &
KA (17377 £2.067) kg BT FRET 14.0%, (B[R —MFIAEA RIS T Bk A i 85 B A it 25 3
ANEE(P>0.05), EAHHNEISH (T &, B, ) AR AIRE B & T 13.2% ~ 69.3%, JuH
FEM(69.3%); it N (HR)EYETET 7.0%, RSN I AHE T | I FR 55 2lbk O A8 S 4 51 42
W 15.5%, 17.7% 4.6%; 10 iz Fk 5350 F & T 28.1%H1 36.0%, i Ak FRASHR T, BB AT A - A B b
T S A AR R 2 L (R L) AR ], TR ASAREDBRAR 7 LE (0.280 + 0.032) AL 414K (0.400 + 0.090) /s
(P<<0.05), TMiiRASHAMHHE (0.163 £ 0.007) %4k (0.132 + 0.016) K (P>0.05),

ME AR AT AIE (£ 2), F—WF7Ei kAR T 2Bk R AR, SR AR SR T,
EIBR A5 28 5 AR W 1 KO/ INIUT 53 590 8 1 > AR >R > B > iR >4 > AR > 0> He 1 K A R 450 R >
T > AR > 0> F FT >4 > A > 0> R AR A EBRORTR R JEL T AR W ) I E AR 31.3%~38.2%,
HDATR 52 AR Fif s F B ARBE Fl B2 (21.9%~43.3% ) FIAR (11.4%~27.2% ) 19 53 BC He i e v, 0 2 Al bRk
R, BB S TC H ) (43.3% ) B T 1 (31.2% ) o ERBRABCRII: ) 23 TiE bE 451 AR S Ak T alibk, Bz FTAR
DRI = v 7 NN SIS o 1 0 T A o 1 D = R NI 5 A 2 1 = /o N

2 MAEHRSEVERESE

Table 2 Biomass and its allocation of plants and stands

HEBh bR 2R W (kg R MG A= W4 (- hm2)
AEBREIIR ACHREPER ZUMRCORMAE IRZCHMORMATE ERBRZEAR  RIATRZEA  ETBR S R AR IR S bk
T 1.531 £ 0.195 1.828 £0.199 5415 + 0.618 5.715 = 0.767 2.449 8.664 6.034
(31.3%) (32.0%) (31.2%) (38.2%) (31.3%) (31.2%) (36.5%)
W 0.554 + 0.082 0.616 + 0.066 1.218 + 0.255 0.876 = 0.164 0.887 1.948 1.193
(11.3%) (10.8%) (7.0%) (5.9%) (11.3%) (7.0%) (7.2%)
& 1.075 £ 0.139  1.345 £ 0.231 7.519 = 1.822  4.815 + 0.937 1.720 12.030 4.929
(21.9%) (3.5%) (43.3%) (32.2%) (21.9%) (43.3%) (29.8%)
n 0.404 + 0.149 0.684 £ 0.118 1.241 + 0.428 1.461 = 0.400 0.646 1.986 1.716
(8.3%) (12.0%) (7.1%) (9.8%) (8.3%) (7.1%) (10.4%)
- 1.334 £ 0.165 1.240 = 0.105 1.984 + 0.435 2.076 + 0.497 2.135 3.174 2.653
(27.2%) (21.7%) (11.4%) (13.9%) (27.2%) (11.4%) (16.1%)
pon 4898 £ 0.722 5.713 + 0.663 17.377 + 2.067 14.943 + 1.975 7.837 27.802 16.525
v
a (100%) (100% ) (100%) (100%) (100% ) (100%) (100%)

T Bk O B E AR MEE (n=6) ; 55 N ARCT MR Bl A5 28 B AL W BT o i o L

MR YRR (32 2), BB R A EIR A MR A ¥ 3 (16.525 t-hm2) A~ F EPBR 4l Ak (7.837 t-hm™)
AR MAH R 4iAK (27.802 ~hm?)Z 6], JEEIBRAEART 2.1 £, s KM AR 4K R B T 40.6% , 1R AS
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DARERRACIZE (W = o) G HORIRAE (4 3), 2 F Rk ml, MG 155 B % AT (P<0.001), Bk
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Table 3 Regression models for Azadirachta indica and A cacia auriculiformis in dry-hot valley

D/em D*H/(cm? m)
T el wH
e AR R? F P e AT R? F P

F k) W =0.139D"" 0976 398.80  <<0.001 W = 0.087(DH )" 0.974 369.96  <0.001
(53 W =0.005D**  0.956 21591  <0.001 W = 0.002(D*H )" 0.958 230.77  <0.001
L W =0.022D>" 0921 11721 <0.001 W = 0.013(D*H)*" 0.924 122.41 <0.001
o R W =0.101D"*  0.939 154.03  <<0.001 W = 0.067(DH)*% 0.935 143.15  <0.001
R W= 0.147D%  0.979 47145  <0.001 W = 0.086(D’H )*¥ 0.977 42621  <0.001
BAEYE W =0240D* 0975 38370  <<0.001 W = 0.146(D*H )" 0.972 346.06  <<0.001
T () W =0.170D**  0.991 1031.79  <<0.001 W = 0.092(D’H )™ 0.990 865.72  <<0.001
57 W =0.040D>™  0.930 12046  <<0.001 W = 0.018(DH )" 0.924 109.13  <0.001
Jem 1 W =0.094D'5  0.793 3445  <0.001 W =0.063(D*H)*® 0.762 28.83  <<0.001
LIRS W =0.056D"%  0.955 188.98  <<0.001 W = 0.032(DH)"™ 0.937 13429  <0.001
W E W= 02700 0.961 223.64  <0.001 W = 0.141(D*H )% 0.955 191.00  <0.001
SR W = 0324D%° 0.963 231.58  <<0.001 W =0.171(DH)*2 0.955 190.62 <0.001

BHUEBRL W = ax® B9 REFEBOZ I T A 5 5 R 1 (D 50 DPH) AR KR . DUIAR (D) #E 7 1 [a]
PARE R ) REAR EOC 1.515 ~ 3.544, ¥IRT 1, RUIEIBEAIR AR R 54485 . M LAY i ke
PEERHEARKKER, BRGNS HEAERKEREES TAME . L DH G i [ DL A 1) 40
AR HRT 1, HASSE . o Ao Mk A W& A R 58 50k 0.569 ~ 0.881, #I/NTF 15
& B EBR AN R A SR B AR AR = (DPHD) I Sk Kol R s T AL S 2 E, BYE R TR,

322 MABREFERAKRKEZ DB AR AHE A2 A A KOG R 5 B sl K, MIE R

®4 HBEREXAHBARIREREFERXE

Table 4  Allometry relationship of organs of A. indica and A. auriculiformis in dry-hot valley

2l bk AR TR A MR ED K v N D) TR AR AR A
[l ) 5 R? [l )5 5 7 R? [ml = 5 A2 R? [l )5 5 7 R?
Wy = 0.157W 15 0.957" Wy = 0.200W "> 0.932" Wy =044TWs'** 0.909" Wy =0.393W4"% 0.972"
Wy = 0.174W'00 0.946™ W, = 0.190Ws* 0.747" W, = 0.448W "7 0.995" W, = 0.288W "™ 0.799°
Wy = 0.617Ws "% 0.983™ g = 0.561W 06 0.983" r = 0.406W % 0.980" Wy =0275Ws ' 0.969"

Wi = 0.492W, *>7 0.974™ W, = 0.487W, 8 0.833" W, =0.723W, ™" 0914™ W, =0476W, ¥ 0910
Wy = 1.525W, %45 0.973" Wy = 1342w, ™ 0.855" Wy =0.714W; 0.948" Wy = 0.569W; ™ 0.999™
Wy = 2.775W, 0% 0976  Wy=2.151W,*% 0.669" Wy = 1.087W, " 0971 Wy = 1466W, " 0.904™
W = 2.685Wy '* 0.991" W =2977Wy '# 0.940™ W = 5.944Wy 7 0.981" W= 6.428Wy 0 0.995™

PR . 1 23 KR P<<0.05 Fil P<<0.01; W, Wy, Wi, WeFl W 28001 A, 0, WA EA e
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R 0.669 ~ 0.999(5K 4), Hrh UAREDBFTR ASARENAR I 5 13 T 48 3UAE K CREFE R0 528 1.040 £10.952) ,
HAth 45 38 B 22 1) S 55 B b ) S A K 06 2R CREFR 0N 0475 ~ 0906, 1.224 ~ 1.855), HAEMANRASH T BB
B E A KRABCR BRI A >/ T >R, M A>Ty, ARG T REHERS T, RY
M b5 S AR KOG RN ], AU i A SRR 1) 5 A K HORE Je T A 843, iR B AR )i
A CREFE B0 08 1.069 Fil 1.010) , HiA 2% 28 1 Z [ 23 W] b 1) sl AR KOG R (CRFE 2k 0.474~
0.821, 1.191~1.358), HZIMFIIE AT KM AHE & 88 B il A K R RN > TR >0t Hh B
43> MR R4,

4 b5tk

Ny 5D R RFMEAEAE YRR EVAOC, b LA E FAAR 5 . MR NIRRT
SR LA B AT 25 AL | AR FIORR 439 B2 A 162020 TR R M X R K i/, ZE R R, KT G R,
PR R A EE 2 B R EIR S A BRI AROE (E 3 ST S0 5 i ok 7 | A A e 42 B BAORITR, 52 AR S5 AN [m] 4K
SEAUE RN TR K 2R . B R | RSB A5 % T BRI, EAEFEMEEET, T
PO A% 9 A Az ERBR AN R AR AR 2B AR AR SSAR T A Wy R[], 8 EDBRORTR i AR SEIR AS P A IS, $dm 1 ED
BRAEY) MR MAR AR E A BT TR, P2 ISR A R AR, il i TR S AR AR I R B AR 3R 43 K
V-, BRGE AR IR ARG, DA B = bR AR 7 T FObR A3 R v 2 R AR R L B R, TR
JE L BGE M IR, e ARy AR, IR A AL AR RS (R WL B
JoT i 3 B v T EIARAAR (3R 1), 3K T R A AEAR B R AR i IR T IR SSREN B 1 B R Tl Ao
TR AR R it A SEA ) i 109 22 5% 7T BB 55 O It ARLEE R oA AR () X5 /K 23 RS A0 M Se e A G XA T — 2
I i 2R 8 0 AR B IR DL AIE

) A2 ) k3 TG 52 PR T R B U (DG R KA R SR 43 45 ) L W A RIURE R DR /N A5 R A B 5 g e
MYTEARK R B FE T, R EREE K1 i S A A K R B BRI R i, Sy 1 ORIE e A K
ANFZ L, ST e A KRB SR 5T 04 3 TC D R e MR G LG A S R B ok 3 1 PR B AR 46, Hus-
ton 55 PF1 Tilman ™A Ky, AP T #8505 #3820 2R W ek 0 RN RO 1 AR )% - 8 37 03 BOTE BRI i K
MEHRE S MR, R th X 32 0 A T R FSE 4 BE Ty ol fez, DSz it b 0k O B ) 75 5K 0 52 4 g
5 2027 AR AR TR S AR ED AR Sk LU AR DN B T SlAR ER ARG 57 3 R R R TR SSAR, TR AS AR BB
T R FARS g AN B R AHJEL (3R 1), RO R 5 S ) B Sy iR B0 5 T YR S bR P O I A SRR G P B RO
HOR 703 0t SK AN 4 m] B s T alibk, 5 v B R 22 BN MR b A2 4 23 B LU AR LG, B F AR 9 i Ay
Larix kaempferi(51.3% ~ 64.3%), LB Pinus massoniana(51.2% ~ 63.3% )", 18K Hevea brasiliensis
(52.4% ~ 67.3%)", 12ICIE My Larix principis-rupprechtii (46.3% ~ 62.6% )™ &5, 1 #] 25 AR AR i
AR AR W o 70 I U A (31.2% ~ 38.2%), #se . WHAIARDIAHX B, X al RE S TG Kbk =, 57
PTG, OB T MRORTE K A3 R SR 43 WAl T i ik B B A PR AR S 0 PR Y — o g

[l N AR 3 B350 T 22 o A R A (i it 2 L =l AR ek B0 20 R Al TE AR Y AR
i, LU R B & ., AR FEAMAE D), MEF-7 (DY), W (H), MR J5 38 L
(D°H), WA WA EAR I | A5 S A8 5 5 (HAE ARORTE & A v, B2 i ) 2 A o, A v 1 )
W AFTER KRR 2D, ST RW], AW AR Z B AA T ARG AR G OC R, DU B i i A= )
e AR A 22 ARARAE Wk TO0I v 7 A R AR SR W, DA AR Ay BRLAS e A T EARURITR i A SR AR )
R R B RO AR G &S R AR W O AR A R G AR B 3R B I KT (P<<0.01)
T38RI AR E] (58 9 4FAE ), BRI i AR RS R 22 S AN K, ARG i 118 0 6 AR X 5 S o, LA
D*H 7% s E 7 B A R M OC R B B o H R AR X A K O R A AR AR i, DA AR (D)
A g B — 5 5t ) A ) i [ DH AR A T B ST P

FHA R AAAE T S R0 S A K S AR R AR IR AR X S T R
AR 25 LA 8 DI DG R Sl S A A D7 B R AG S0 A W R A BE S MR ORI SC FR, RERE LS M A
B RN FIASAR KN A= Wy it 3 BE RS2 e, 1 AT A EVARORI R I ARLJEL A B i S5 R PR 5 (D 58 DPH ) 5 57
ARKFR, HIWRD) Sl A KERE G TR Y 0 D2H S AR 3 0 & T4 Fh 2 ) 6 (Rt



488 1T N SO NN S 4 2012 4: 8 J1 20 H

HRELERAN ) . BB 8 Z A R Fl A KOG HR, HIF— W R 88 B RS T 5l A KO R 22
SR, AR S AT BB B A K AR R B A > />R, M b F > MR Ry T
KA R N> TR, i B> R 8oy S 2R KO R A ) A BURDE 2538 @ 15 1 1 245
RO HE, SRS RO RS A H A | AR AR AR N AE B DT T BRI IR A TR A

S 30

[1] OVERMAN J P M, WITTE H J L, SALDARRIAGA J G. Evaluation of regression models for above-ground biomass
determination in Amazon rainforest [J]. J Trop Ecol, 1994, 10. 207 - 218.

[2] BEJEPR, AR, JRIRoR, A, SR AN M RIR A S kA W S AR A AR R (1], AR A SA R, 2006, 26
(8): 2463 - 2473.

FAN Houbao, LI Yanyan, SU Bingqiang, et al. Allocation pattern of biomass and productivity in the mixed uneven-
aged stands of masson’s pine and hardwood species [J]. Acta Ecol Sin, 2006, 26 (8): 2463 — 2473.

[3] GARKOTI S C. Estimates of biomass and primary productivity in a high-altitude maple forest of the west central Hi-
malayas [J]. Ecol Res, 23. 41 — 49.

(4] FEEYE, PEoF, WRWIE, A% VUXURAAARIEAR A A it SRR [ 7], AR 28220, 2009, 28 (10): 1942 - 1948.
TANG Jianwei, PANG Jiaping, CHEN Mingyong, et al. Biomass and its estimation model of rubber plantations in
Xishuangbanna, Southwest China [J]. China J Econol, 2009, 28 (10). 1942 — 1948.

[5] DIXON R K, SOLOMON A M, BROWN S, et al. Carbon pools and flux of global forest ecosystems [J]. Science, 1994,
263 185 - 190.

[6] SCURLOCK J M O, CRAMER W, OLSON R J, et al. Terrestrial NPP: towards a consistent data set for global model
evaluation [J]. Ecol Appl, 1999, 9 (3): 913 - 919.

[7] CAO Kunfang, OHKUBO T. Allometry, root/shoot ratio and root architecture in understory saplings of deciduous di-
cotyledonous trees in central Japan [J]. Ecol Res, 1998, 13 (2). 217 - 227.

(8] BMEME, RT3 B, FLEML OO 778 R AR IR JE R s 27 R b A R Ay e e ()], AR A AR,
2009, 29 (3): 1596 - 1606.

ZHAO Binbin, NIU Kechang, DU Guozhen. The effect of grazing on above-ground biomass allocation of 27 plant
species in an alpine meadow plant community in Qinghai-Tibetan Plateau [J]. Acta Ecol Sin, 2009, 29 (3). 1596 —
1606.

(9] sk, skfFs, Bih, % [Tl TR A SR R E Fa g pr o (1], Wi K4k, A

KBRS, 2001, 26 (6): 733 - 739.
ZHANG Jianping, ZHANG Xinbao, YANG Zhong, et al. Studies on eco-environment degradation and the experiment
of environment recovering and rebuilding [J]. J Southwest China Norm Univ Nat Sci Ed, 2001, 26 (6): 733 - 7309.
[10] sKaEF-, MK, @224, A5 EVBRAY I A B0 A 5 5 Fh RO [T ], ARl A Rl 2002, 27 (3): 98 -
101.
ZHANG Yanping, LAI Yongqi, PENG Xingming, et al. Global distribution and introduction cultivation state of
Azadirachta indica [J]. For Inventory & Plann, 2002, 27 (3): 98 — 101.
[11] VFAREE, ARG, W7, 5. IRV R R AR S A bR a L EAE T [T, e m Ak R 274k, 2008, 29 (2): 79
- 81.
XU Songkui, WANG Xiang’e, XIE Tengfang, et al. Soil fertility of young Acacia auriculiformis stands with different
densities [J]. J South China Agric Univ, 2008, 29 (2). 79 - 81.
[12] B, seem, thad, &5 ST T A0 A A 6] b 4 e ot e N AR RARAE R B AR ST ()], 7K LR ERA
i, 2000, 14 (5): 1 -6, 34.
YANG Zhong, ZHANG Jianhui, XU Jianzhong, et al. Growth responses of Eucalyptus camaldulensis Dehnl artificial
population to slopes in arid-hot valleys, Yuanmou, Yunnan [J]. JSoil Water Conserv, 2000, 14 (5): 1 -6, 34.
[13] XUJ5%¢, 2R, DU SUTL TR LR G IR R TAE B A 80P [0, R IR 5 8%, 2008, 17
(3): 468 — 474.

LIU Fangyan, LI Kun, MA Jiangming. Ecological study on several man-made forests of introduced species in Jinsha-



5529 £ 4 P RS A ¢ AN (AR S AR ST T BT A5 S5 % B R R I A JEL A= 9 o e H 23 TG 489

[27

[

(28]

[30]

jiang dry-hot valley [J]. Resour Environ Yangtze Basin, 2008, 17 (3). 468 — 474.

R, BRI, ST IR MR 2SI 2 S R S R SC R [T ] M RHERE ST, 1999, 12 (1)
103 - 107.

LI Kun, ZENG Juemin, ZHAO Hong. Drought resistance in relation to free proline in the major tree species in dry
and hot river valley of Jin Sha [J]. For Res, 1999, 12 (1). 103 - 107.

NGl A WA R A UL S e B (ML et P EARE T AL, 1997 62 - 64.

ENQUIST B J, NIKLAS K J. Global allocation rules for patterns of biomass partitioning in seed plants [J]. Science,
2002, 295. 1517 - 1520.

MCCARTHY M C, ENQUIST B J. Consistency between an allometric approach and optimal partitioning theory in
global patterns of plant biomass allocation [J]. Funct Ecol, 2007, 21. 713 - 720.

WERNER P A, MURPHY P G. Size-specific biomass allocation and water content of above-and belowground compo-
nents of three Eucalyptus species in a northern Australian savanna [J]. Aust J Bot, 2001, 49. 155 - 167.

GOULD S J. Allometry and size in ontogeny and phylogeny [J]. Biol Rev, 1966, 41. 587 — 640.

XUT5. A2 A B AR B AR SR M i ()], WM B 224l 2002, 19 (2): 143 - 147.

LIU Fang. Growth and biomass of pure stands of Betula luminifera and Cunninghamia lanceolata and their mixed for-
est [J]. J Zhejiang For Coll, 2002, 19 (2). 143 — 147.

L, BE R R A v A Ay e R S A SRR e [T . MRl RS2, 2008, 44 (3): 151 - 155,

AN Hui, SHANGGUAN Zhouping. Effects of density on biomass and allometric pattern of Robinia pseudoacacia
seedling [J]. Sei Silv Sin, 2008, 44 (3). 151 — 155.

BAR I [ U il 5 A 1 U0 R R SRS BOIR [T ], SO ST, 1998, 11 (1): 20 - 26.

JIA Liming. The review of mixtures of nitrogen-fixing and non-nitrogen-fixing tree species [J]. World For Res, 1998, 11
(1): 20 - 26.

POORTER H, NAGEL O. The role of biomass allocation in the growth response of plants to different levels of light,
CO,, nutrients and water: a quantitative review [J]. Aust J Plant Physiol, 2000, 27. 595 - 607.

HUSTON M, SMITH T. Plant succession: life history and competition [J]. Am Nat, 1987, 130. 168 — 198.
TILMAN D. Plant Strategies and the Dynamics and Structure of Plant Communities [M]. Princeton: Princeton Uni-
versity Press, 1988: 52 - 97.

FERI, EBAL, WSRO FERAE I N SRR A R Ay e SRR I A A [T ). A AR SR, 2002, 26
(2): 677 — 683.

WANG Junbang, WANG Zhengquan, HU Bingmin. Biomass allocation and resource use of Tilia amurensis juvenile
under different planting treatment [J]. Acta Pytoecol Sin, 2002, 26 (2). 677 — 683.

REE, FEA, JEER, A GUME 0 K Mg R s il )RR A W o TR RZ e (D). AR SR
2004, 15 (11): 2034 - 2038.

WU Chu, WANG Zhengquan, FAN Zhiqgiang, et al. Effects of nitrogen stress on nutrient uptake by Fraxinus mand-
shurica seedlings and their biomass distribution [J]. Chin J Appl Ecol, 2004, 15 (11). 2034 - 2038.

FOKAE, RMESE, RO, A HARE S TR Y R SO AR RS (], A0 T AR, 1999 (2):
17 - 20.

WANG Yongxiang, WU Yaoxian, LI Changbin, et al. Study on biomass of Larix kaempferi plantation and its distri-
bution [J]. J Liaoning For Sci Technol, 1999 (2). 17 - 20.

BTEER. NN T U0 BT SR A N CARAE W) i SR BE i s [, rhed ARaz B4, 2006, 26 (2): 51 - 54.
CAI Xiuzhu. Effect of different disturbances on biomass and its distribution of Pinus massoniana plantation [J]. J Cent
South For Univ, 2006, 26 (2): 51 — 54.

B, e, AR, RIS N A Y R AT . dE sl R E 2 E e, 2009, 31 (1):
13 - 18.

LUO Yunjian, ZHANG Xiaoquan, WANG Xiaoke, et al. Biomass and its distribution pattern of Larix principis-rup-
prechiii plantations in northern China [J]. J Beijing For Univ, 2009, 31 (1): 13 - 18.

HAHE, AR, WEEAE KSR MR0 X R 2T AR bR 32 R AR A KR i R RS (], A A AR
2004, 23 (5): 93 -97.



490

1T N SO NN S 4 2012 4 8 1 20 H

[32]

[38]

XTAO Dongmei, WANG Sen, JI Lanzhu. Influence of water stress on growth and biomass allocation of dominant tree
species in mixed forest of broad-leaved and Korean pine at Changbai Mountain [J]. Chin J Ecol, 2004, 23 (5): 93
-97.

PR, FE. TR HRA ST 2 MR E R A Y R X SRR PFSE ()] TR IXHESE, 2008, 25 (2):
242 - 247.

HE Haibo, LI Yan. Study on measures of biomass allocation of two desert halophyte species under drought and salt
stress [J]. Arid Zone Res, 2008, 25 (2). 242 - 247.

RAeH, A, AP, S UYL LW R A 5] R A9 A 20 R R A e R R [ ], A AR
2009, 29 (9): 4820 — 4826.

LI Yanqgiong, ZHENG Shaowei, SU Yiming, et al. Growth and allometric biomass equation of introduced Agave
americana L. in upper reaches of Minjiang River [J]. Acta Ecol Sin, 2009, 29 (9). 4820 - 4826.

KAJIMOTO T, MATSUURA Y, OSAWA A, et al. Size-mass allometry and biomass allocation of two larch species
growing on the continuous permafrost region in Siberia [J]. For Ecol Manage, 2006, 222. 314 - 325.

CHAVE J, RIERA B, DUBOIS M A. Estimation of biomass in a neotropical forest of French Guiana Spatial and
temporal variability [J]. J Trop Ecol, 2001, 17. 79 — 96.

SEGURA M, KANNINEN M. Allometric models for tree volume and total aboveground biomass in a tropical humid
forest in Costa Rica [J]. Biotropica, 2005, 37. 2 - 8.

LIU Rentao, BI Runcheng, ZHAO Halin. Biomass partitioning and water content relationships at the branch and
whole-plant levels and as a function of plant size in Elaeagnus mollis populations in Shanxi, North China [J]. Acta Ecol
Sin, 2009, 29:. 139 - 143.

WEINER J. Allocation, plasticity and allometry in plants [J]. Perspect Plant Ecol Evol Syst, 2004, 6 (4). 207 -
215.



