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Studies on root biomass and productivity in dominant plantation populations in the
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Abstract; This study investigated root biomass and productivity in dominant plantation populations in western Sichuan, China. A
total of 4 plots ( Picea balfouriana plantation population for 28 age in Maerkang, 9 trees, mean DBH of population for 10.4 cm
and height for 10.5m; Larix maxteriana plantation for 22 age in Wolong, 9 trees, mean DBH of population for 17.0cm and height
for 13.8m; Abies fabri plantation for 35 age in Ebian, 18 trees, mean DBH of population for 14.1cm and height for 11.9m;
Larix kaempferi plantation for 23 age in Miyaluo, 8 trees, mean DBH of population for 17.4 cm and height for 14.5m; a 20 mx
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25 m plot located on each of the 4 types in western Sichuan, China) were randomly selected and excavated to a depth of 60cm for
each of the 4 plantation population types. To estimate the root biomass of an individual tree using D® H, an exponential model was
selected with the highest coefficient ranging from 0.94 to 0.99, The total root biomass per hm® varied among plantation population
types following the order: Larix kaempferi (37.832 t/hm®) > Abies fabri (24.907¢/hm’) > Larix masteriana (18.320 t/hm®) >
Picea balfouriana population(15.982t/hm® ) . The biomass fractions of a given root size class compared to the total root biomass
differed among plantation population types. For all 4 studied plantation types, the majority of the roots were distributed in the top
40 cm of soil, e.g. 97.88% for Picea balfouriana population, 96.78% for Larix maxteriana, 95.65% for Abies fabri, and
99.72% for Larix kaempferi population. The root biomass fractions distributed in the top 20 cm of soil were 77.13% for Picea
balfouriana,77.13% for Larix maxteriana,65.02% for Abies fabri and 80.66% for Larix kaempferi, respectively. The root
allocation in the 0 ~ 20, 20 ~ 40, and 40 ~ 60 cm soil layers gave ratios of 34:12:1 for Picea balfouriana, 24:6:1 for Larix
masxteriana , 15:7:1 for Abies fabri, and 64:4:1 for Larix kaempferi populations. The root biomass density of dominant plantation
population was 10.782 t/(hm®-m) (for Picea balfouriana) ,8.230 t/(hm®* m) (for Larix maxteriana) , 14,546 t/(hm’ *m) (for
Larix masteriana) , ,13.211 t/(hm® *m) ( Larix kaempferi population) , respectively. The root biomass productivity was found to
be 0.57 t/(hm®+a) (for Picea balfouriana), 0.83 t/(hm’*a) (for Larix maxteriana), 0.71 t/(hm®+a) (for Abies fabric) and
1.64 /(hm®*a) ( Larix kaempferi population), respectively.

Key words: biomass; mountainous region in western Sichuan; plantation population; biomass density; productivity; root system;

Picea balfouriana ; Larix maxteriana; Abies fabri; Larix kaempferi
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HENEMTEENYSTEREEEZNEA, AREYRNSSAYRY SR  HHEA KA & HK
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ABFTAEMRERB T LML 30 BER, HWBHBIE DRI EFRET T #E 247, 20 42 90
FERUE, REMBRAOTRERSRES ™ BN EFEARPRETE ™, BMEERAESRAEHR
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SO NEENRR AT,

HTHRAFREAH AR BERARER BEAFROEMBERDATERE? , MENTEE LK
RATMHABA SR, 5 BB, AT — RS RS RN THRRBEAERAEEFRA R
A B PR g )T LD A TR AR RIS RGBT B W BN THAR R AR K
AYBBRRE AN THRERESREHINERFRBESST K& RNHELHENREAZTSHAEEN
B, MR LUAIF M A S R A TIEE, F7 A0 X HI A AR C tE R R (L E B BTR
1 AREHMREFARSE
1.1 WX

P R L AR X AR L Ll e A5 O 3, MR 2500 ~ 4500 m AA XY B 25 1000m, B TR ML, KM E
MAEMAS, AR UHHFEAHE B T29BENEERTH, N20HLZ 60 FREFHRATTRE
BN T H BT 15 A, #R 1k 2000 4 B 2 A L&Ak 73.07 J7 b, BB AR T 45 58.37 77 hm®, & BLiX 3051.71
Ao , CEANERLAR FERFEFER" . IRILY A2 (Abies faxoniana) 3 B 7 #% ( Picea purpurea ) JF 33 Fk
FASG T LAN PG Z A2 (Picea balfouriana) KRB (P. asperata) WEHM A TH K BB (A. georgei)
WLZEAZ (P, likiangensis ) R RREREBRWMIAZ AT K B TRESE (A, fabri) HBERE (P,
brachytyla var. complanat) FIGHRRE AR AB R G TR, BEREBLZ MERLITHALK S
b, A W £042 (Larix maxteriana ) B 259§ W ¥4 ( Larix kaempferi) N THK, B 3% 24 RARAMSHE L 1,
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1.2.1 HEHEERFAE ANRNERSERAREEETEHATHIEE 20m x 25m iR, S HMRAREGE
ARE, AT EFRESH.

1.2.2 BEALYERMET B TEHEMAL 2.0em WELEEVER BRI K, 2NN EMRE ME.
AR B TRRMEBARMULESNMER 1B, REFRER, RA"SZ0EE"7 7 2T AL 284
8, [R] B X & A H U,

PR AR T I EAR L ER K (20em %4 1 B) IS HLSHMRE, HERME EB(D, >2.0em) BB
(1.0cm < Dy <<2.0em AR (D 1.0em) SF B RAREBE™ , A, MBEAR EABRRMEEYRLYE
HEUE,

1.2.3 EASNMEEE BEMLGELTRERBEFTOCKH 25,85 CHEEE. AR FRPHRERE
HEOREMRTHEL AV EHERANTE, BERE T RENEEANERTEEDE.

BENAOREBEYE, MTHERBHEEBETEDRIOM N, R R AT 4 5 507 8 57 A R 0 4
HHE , HBELHRBRREDE.

1.24 MREAFAHE REETHEBESNIHERLE, AURNBEAEILYNSEFES, BETR
(APRLA T, ~ T, BYE A E KB (AY,) K& (AL, , S P B A B (AG,) 3 MM RZ M, W
TWE ALy FAG, B, BHAHRE AP, (VK AYy. BEEFARALARXT T HE.

AP, = Wla (1)

A, AP, W VPR EFR(RAEFH) ;W BB EYE ;o HFHBER,

21 NBEUMETEATHRKIHE
Table 1 Characteristics of the investigation forest ~ stand in Mountainous region in western Sichuan
S AEIEFE Index of climate P4 ¥ 1E Characteristics of stand

Hh o7 £y 1A 7H T -1
NI HER o3 R A R
Plantation type and site BB Al S iR HiR %T]{E it EE OEHE MR i
LP (m) MAT  MTJan MTJ (rmm) A (#%/hm®) (%) MDBH MH
() . () () (em) (m)
MAZ AT, W DR, 28 &l 2700 8.6 -1.0 16,5 753.0 28 3460 0.9 10.4 10.5
£ Pb plantation for 28 age in WA
Maerkang, Sichuan AC
PO AT ¥ AN Tk, I B, 220 Bl 2200 10.9 2.5 22.5  1100.0 22 1359 0.7 17.0 13.8
Lm plantation for 22 age in Wolong, W%
Sichuan AC
B R Y k2 A T4k, ) ki ,35. AT B 2300 16.4 6.3 23,6 825.0 35 2834 0.7 14.1 11.9
plantation for 35 age in Ebian, Sichuan W%
AC
A& AT, MJIKRES, Bl 2050 4.7 -6.0 13.0 11935 23 1940 0.9 17.4 14.5
23a Lk plantation for 23 age in MEH
Miyaluo, Sichuan AC

LP, Landform and physiognomy: Al, Altitudes; MAt, Mean annual temperature; MTJan, Mean temperature in January; MTJ, Mean temperature in July;
MAR, Mean annual rainfall; Pb, Picea balfouriana; Af, Abies fabri; Lm, Larix maxteriana; Lk, Larix kaempferi; AC, Alpine and canyon; MBS, Mountain
brown soil; MCS, Mountain cinnamon soil; MBPS, Mountain brown podzolic soil; A, Age of forest; MD, Mean diameter; MH, Height of tree; T [ the same

below

1.2.5 WEBSHBBXLRARHE HMHDBERNBTRERLRNF LSRN EH5RIHL
EWEKAMYE P B SRRZETYEEN —F R, £ Boonsra 18 H KM 35 WEE R FHS,
AARITE
RC = W,/ Wy (2)
Hf, RC M LIS MEMERER, W, Hi b A E (kg/hm’) , Wes HAR RAE P B (kg/hm”)
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1.2.6 AYBRFEFEHNIE M L4EYEFE (Aboveground Biomass Density, 55 ABD )R BB EEYEN
R/ R RAEY) B % B (Root Biomass Density, 885 RBD) R R RAMAEELYEM KN HEMBEN ST %
REMEEMERT, B EAYBREENRREDBREEATNAR DR () IEY,
ABD = Wt/H (3)
RBD = W./D; (4)
K H,ABD Kyt EAEYIE T (kg/(hn’ v m) ), We At EAEY R (kg/hn’ ), H IWE (m), RBD AR REAY
BEE (kg/(hm' ), W, RREYIR (ke/bm’ ) 7 Dy HRARE (m) .
2 MR&ER i
2.1 RALYEMMERKNET Sk
AMBEANBT ERENBEVAHTESHESEBTEYRAFEEHXAREM L RE\EMANER
B JAAIRERANTENE HESEREEYERTHXEESHSVER, MR E NESERTAY
BEEEEENMEXE, MBMEMZ EE T B B0 B4 Y2 %W ] 8 56 5558 3k 8B F K
¥, BUAYBR(W)NETER, #u72 (D) WB(H) . D’HVAZER, KA VY=aX",Y=a,Y=0aX + b,
Y=1/(u+ab"), Y=a+blnX FHEEHUH#TRELE, REMNER o, b BE,
BIFEE Y THAMAGBREEYENGEITER (R ) ANHEEITHERBEEYRNEITERERS,
B D*H B MARR S TEYENE SRR I RER B, iS5 BRI X R B L1 0.94
~0.99 Z ), KPR BEAT, ARARSFAEZRD, WAMGNESEMEAEGE &, SR EAD, 7T
AR R AE LR A -

22 NELHEIRAIHHBRREDRRALER

Table 2 Optimal models of biomass for root of dominant plantation population in mountain land in western Sichuan

LR R B HER HWAR ifER BHE FRITEE
Tree species Modle DV (Y) IV (X) 2 b ¥ cC = SE 88(n) Range of practicality

B =% Pb Y = aX* EB(W,) D*H 0.9316 -2.1143 0.9923  0.0969 9 D; 2.0 em ~ 19.0cms
H:;50m~11.0m

PN Lm Y= aX® EMR(W,) D*H 0,0010 1.0755 0.9425  0.0404 9 D: 8.0 cm ~ 24.0cm;
H:12.1 m~ 18.0m

B Af Y = aX? YR (W,) D*H 0.1530 0.5208  0.9891  0.1414 18 D: 6.2 cm~29.lem;
H:7.7 m~25.8m

BAEEH# Lk Y= aX* EYR(W,) D*H 0.0019  1.0951 0.9948  0.0829 3 D: 10.5 cm ~ 23.7cm;
H: 12.5m~16.2m

DV, dependent variable; IV, independent variable; CC, correlation coefficient; SE, Standard Error; $8, Sample size; WR, Biomass for roots LA F[&] the §

same below

2.2 REAYELRALSE

MREYRIREREZH(R) BRRELEVEBR/NDEFR A AFWR > KERE > WIOE > B
¥, 4 B 37.832.24.907..18.320t/hm” 1 15.982 t/hm’ ;4 F A THM R SRR AW E K /NHF AR > H
B> 48, RUAEMEYRSESBEEN LS RAERE, NEZESRBEANEYE S F N 8.742,
5.770.0.831t/hm’ Fi1 0.639 t/hm’, 1R & S AV B M E 4R 25 54.70% .36.10% .5.20% 1 4.00% ; 41| 2142
BERBRWEYE 451K 8.000.8.120.,1.540t/hm”® Fi1 0.660 t/hm’, HAR RS AW B E L4 43.67% .
44.32% 8.41% 1 3.60% ; & FR R AEWE A HIH 9.132,10.710.2.159/hm” 1 2,906 v/hn’, (515 & B /44
BT AE5H 36.76% 43.00% .8.70% F 11.60% ; A R FEMH MR EB R EY RS 8H 10.077.22.984,
2.302t/hm’ #12.469 vhm', FR R B EW B E 5539 26.64% .60.75% .6.08% 1 6.53% .

AR GBS B3R RER, PR AR SR EEYROT R NEE, NEEH
N 90.80%, 1415 K 87.99% i B A2 79.70% , H A % 0 # K 87.39% ; i & Fe iR GR W Mk S M %
PR EER PR AR, TR A ESBSAYBRNE SR URER SRS, X 20.30%, KEBEN—8, )1
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FEAEH0.20% , TUILHEHN 12.01%, HAEFET M A 12.61%, NRERNEEIGRE, THBHEYER, B
FRMER, URBRRABEYREBEFIHE 0.0~40.0ecm 2, HH 4% 4> 5% 88.00% ~90.00% ,96.00%
~100.00% F1 95.00% ~98% (B 1),
23 REEYERESA

MR EH (B2, BEFTESMHAEL)ZE 0.00 ~40.00cm £ 4, L HFE 0.00 ~20.00ecm - EDXHHBEE;
#£ 0.00 ~ 20.00cm,0.00 ~ 40.00cm 1 40.00 ~ 60.00cm ) & E MR LR S E K, )G =R 34:12:1, 191
A2 K0 24:6:1,MRERAZ R 15:7:1, BAEHRK 63:14:1, 7 1/ 0.00 ~ 40.00em F1 0.00 ~ 20.00cm 4375 (19
WELYER JIESAZE 97.88% M 77.13% , W L1425 96.78% H1 77.13% , Wk J8 % #2 (5 95.65% F1 65.02% ,
HAEM & 99.72% #1 80.66% ., XEB(RBEMEB)WEY R, NTBESH R 14,51 e, 5FEBREH
90.80% , I £T42 K 16. 12t/ hm®, & B AR B A 87.99% , M S K2 9 8.06v hm®, 5 SR B 79.64% , H A 751t
K 17.03¢ hm’ , H BB K 87.38% ., BRB(FRAABINEDE MNESER 1.47 n, K ERBEN
9.20% , W JHLAZ A 2.200/ hm' , 5 BB E M 12.01% , B W A2 K 2.061 he’, 5 SR E K 20.36% , H 4= 76 0t 1
H1.29¢ hm', R ER 12.62% . NERBEYE EEREYBNEAIFAERBEERABLYEW
BARLEE, ZHEBEEIERENEMTE D, BE S FIER,

%3 JIBLUMFIEATHAEREEYE

Table 3 Biomass for root of dominant plantation population in mountain land in western Sichuan
A 4y K H 7B Biomass and biomass distribution(t/hm? )

HARKER A R

Forest type, site and age of forest R4 AR TR R At
Stump Thick root Middle root Fine root Total

MNBZEATH, LGN B /REE, 8.742 5.770 0.831 0.639 15.982
28a Pb plantation for 28 age in Maerkang, Sichuan (54.70) (36.10) (5.20) (4.00) (100.00)
PUITET 42 AN T4k, )1 b 2,220 8.000 8.120 1.540 0.660 18.32
Lm plantation for 22 age in Wolong, Sichuan (43,67) (44.32) (8.41) (3.60) (100.00)
AR 2 A TR, RN 358 9.132 10.710 2.159 2.906 24.907
Af plantation for 35 age in Ebian, Sichuan (36.70) (43.00) (8.70) (11.60) (100.00)
H A% oh b A bk, DU iR W # ,23a 10.077 22.984 2.302 2.469 37.832
Lk plantation for 23 age in Miyaluo, Sichuan (26.64) (60.75) (6.08) (6.53) (100.00)

FBEHNEFHEF T LEE 4 Y49 H 2 L Values in the parenthesis are percentage of the total root biomass of the same population type

18.0 e . B0 pmm Stump @ ## Thick root
-~ 16.0 : gig {;’,-l:,t::g/:tmm 160 L D i Middle root S 41§ Fine root
5 14.0 ‘E 14.0
‘E 12.0 2 12.0
E 10.0 g 10.0
g 80 2 80
x 0 £ o0
# ;'g H 40

'0 2.0
O p—
0~20[20~40[40~60
PR Depth (cm) ) # Depth (cm)
M1 ¥ERNERREYBROEESINE B2 /Ut FBEATHHEREEYROEESTR

Fig.1 Vertical distribution patterm of biomass in prop root and nutritive root ~ Fig. 2  Vertical biomass distribution of dominant plantation population
B ¥t Tree species; a. I TGz 42 Pbib. WIELHS Limse. BEJE % 42 Af;d. mountain land in western Sichuan
A # %At #4 Lk; T[] the same below

24 REEYESRAUBRETENRHLR
HRER(EH BB EEATHARBRAEYR S0 AR R T BRE B KHEX
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LR HFBEEREARN FASTEYBANANE RS, S NPE B E D LS REX
ZEBKT 6.7, EHE A LS RBERRBES 0-62 2R ZRERMBRASEEMERT
BB R E AR E B2 ~3 45, A 14.0~ 150 vhm' ZIA,FEHN 4.0 v’ WREVERER
A E B B EEAR L LT AEA N 1:4.6, WERBAN 1:1.7, AAEHHRARN 1:
9.2, WHZRERMBFERSHLAHRERERFRERK.

£4 JBELHEIBEAIHAEREEYERSHIERAAEEEMRAXRE
Table 4 Relationship between root biomass and aboveground biomass and biomass for assimilation organ of dominant plantation population in mountain

land in western Sichuan

B # Tree species M Z % Pb PO £L %2 Lin WA AL B AT R Lk
bR AB(Vh®) 107.818 113.57 173.10 191.559
REL YR RB(/hm®) 15.982 18.32 24.907 37.832
R B4 R A0B(vhn?) 14.234 3.97 15.059 4.103
W EREGWRERFERY RC 6.746 6.199 6.950 5.063

AB , Aboveground biomass; RB,Root biomass; RC ,Modulus of relationship coefficient between aboveground biomass and root biomass; AOB , assimilation organ

biomass

2.5 WMEEYETN

SENTE L EEA THBBRRREYE=HRBITRE(ES)  RAFELHRETR EHEESER
EAEMBRETESRAREEZEH RN RKTF=AEBMANES . SIHMNRHAEHRRRFET
BN M 2.88 65, I 1.96 65, KRBV 2.34 5. MARREZFFHRRLRLE
Fo MR ANTZEA2.26 65, WL SH 1.96 15, KEW 2 2.93 5, NG BN THRFBER AL
FEARKANEFERIAAEN B> WIAaE >BEBE > NB=#2,5 58 1.64 t/(hn' -2) .0.83 t/(hm’ -a) .
0.71 t/(hm’+a)#1 0.57 t/(hm’*a) 5

25 IBUMEEAIAMBRARELSRET-RUEFHRELE

Table 5 Mean annual net production and mean annual net assimilation efficiency of root of dominant plantation population in mountain land in western

Sichuan
ERHHE  NaET FTEAR
Forcf :taf gs%\;ﬁfn)j iﬁsﬁorea\ 7B MANP BT L MANAE P (j%:nlj:f a))

(kg/(hm?+a)) ZEP(%) (g/mi-a))
MNBEZEALAK, W B /REE,28a Pb plantation for 28 age in Maerkang, Sichuan 570.8 7.5 3.9 0.57 :
4L ¥ A T4k, 81 BF 4,22 F Lm plantation for 22 age in Wolong, Sichuan 832.73 9.30 6.7 0.83 ;
METE Y B2 A Ak, U1 MR 1,35 48 Af plantation for 35 age in Ebian, Sichuan 703.6 8.3 3.0 0.71 &
H 2 #% 0t # A THK, /Ui 26 IE & ,23 4F Lk plantation for 23 age in Miyaluo, Sichuan 1644.85 13,42 8.8 1.64

MANP, Mean annual net production; MANAE, Mean annual net assimilation efficiency; P, Productivity

BHMBARBRREYRSAET MR (ERS) W DG/RE BENFHZEANTIHRAL RN
NIFAE 41 ~ 502 HR =M™  ZEPH 2000 KERHE KRK Bl EHHIK 200a K1 T RAK F
YEARTE L 120 ~ 210a HFHZE R AM RBRITEHEH X 30a 2L K& A THYAE, 58 8 50 ~ 150a
WEBEHERAM S RBHITEEMK 25 L = ATAE™ . W)IEME 222 WL A TR R4
PRI PG 41 ~ S0a ER A  ZR P 200a REAE RAKY HEE T MK 200a KIIEER
BRPR S RE I IE L 120 ~ 210a B =82 KR, L Z R P 50 ~ 150a I T ZH T RMS* JB ?
TLEMHIK 25 ~ 30a LR A TH™ B 001 652 350 R BYE A2 A THAR % A 78 L DUV #3841 ~ 50a 4
RECHA™ ZE P 2000 KESE AR FHEEFHK 2000 RILEE TR REEIREL 120 -
200 FHEB KRB “ME, L ZE A 50 ~ 150a MER ZHRAK S RBEITEEHEK 25~ 30a L H =
BAIR“H, WIKED 23a AAEM A THKE SRS E 2000 KESERAKY HEEEHK 200a
RUMBEXBK'S REEIIE L 120 ~ 2102 FE ZHRAFAE, LU 41 ~ 500 ERZHHAY 58
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] 50 ~ 150a HE R EH KRR RBRITEEMIK 25 ~30a TEEHATH“ &, L™ A0 % m/|
Th/RBR 28a )l A2 A TR (BN JE 220 PO I 42 A TAK R 35 MBS B A THBREA T H KB b a
2008 KR HRHKHA FTHEEEHK 2002 F 1282 KBRAC FWAEL 120 ~ 2100 FE SR/ |
BRI EMMX 30a 4K = HATH™ (588 50 ~ 150 3 B B2 KRS K B4 T 5 X 25a 41
BEZ AT, 510014538 41 ~ 50a 52 7 A" 8 R 850 ; 1 91 K B 23a B A< 36 M4 A T bk B 3
BETHEX 2000 RIWEERXRAKY REBEBWEL 120~2100 BEZHLERAAYEK LR EXBE
S TP

P26 SHOWERHEARREDBRSETHNLER
Table 6 Comparison of root biomass of different forests in other region

BREEYBRRE 4FH P BHERE
(t/hm?) (t/(hm*+a))  Reference

FEARAR K B FRBY Forest type, site and age of forest

BEZE KRN, WA 41 ~ 50aPicea purpurea natural forest for 41 to 50 age in Songpan, Sichuan 26.076 0.56 [38]

KU RBI, =8 1] ,200adbies georgei natural forest for 200 age in Zhongdian, Yunnan 49.570 1.55 [42]

WE R EXRNK, =8 B ,50aPicea brachytla var, complanata natural forest for 50 age in Zhongdian, 8,343 0.94 [45,46]

Yunnan

WER XA, 58 4, 150aPicea brachyila var, complanata natural forest for 150 age in in 15,164 1.46 [45,46]

Zhongdian, Yunnan

RWEERRH, 5 W E 3+ # X, 200aPicea schrenkiana var. tianshanica natural forest for 200 age in 40.206 3,40 [43]

Changjie, Xinjiang

LHE AT, B TLEBH X ,30a Picea koraiensis plantation for 30 age in Changjie, Xinjiang 16.620 1.53 [44]

LABERALATHR, BRILE®RHMIK | 25aPicea koraiensis plantation for 25 age in Changjie, Xinjiang 6.812 0.99 [44]

HEE KRN, E %82 W, 120 ~ 210aPicea crassifolia natural forest for 120 to 210 age in Qilian 54.270 3.41 [14]

mountain, Qihai

MNB = AL, W B IR, 28a Picea balfouriana plantation for 28 age in Maerkang, Sichuan 15.982 0.57 This study

W40 4 A T4, P )1 Bb A8, 22a Larix masteriana plantation for 22 age in Wolong, Sichuan 18.320 0.83 This study

RIB S ATk, W) 83 ,35aAbies fabri plantation for 35 age in Ebian, Sichuan 24.907 0.71 This study

B A& 3 o f A T8, 09 )1 K T B, 23a Larix kaempferi plantation for 23 age in Miyaluo, Sichuan 37.832 1.64 This study
2.6 BEAYBEE £7 IBEUMEEATAMEAREWREESS L E0RE R

BRI (R 7) NI BB ERATHRREY OXF _

% % JE B‘J j(/J\ 15“5 J_‘? %’ Illﬁifa ?’é} 1:2 > H ZF ‘?@U + *’1} N Jll@ Table 7  Relation between root biomass density and aboveground
= > WAL, 53 518 14.546 ¢/ (hm' > m) (13.210 o

t/(hm’ *m) .10.782 t/(hm® *m) #1 8.230 t/(hm’ *m), H: REEME WEEHR

A THH W RBD W ABD

ii%ﬁ%gﬂgﬁd‘wﬁyﬂﬁﬁﬁ"ffﬁ>WEV?B Plantation type (Y- m)) (Y (hm?>m))
>N > NAE K, 538K 63.053 t/(hm' *m) . \EZEALH Piws balfouriana plantation 10.782 26.637
41.512 t/(hmz *m).30.533 t/(hmz ~m) ¥ 26.637 t/(hm” - W28 A THK Larix maxteriana plantation 8.230 30.533

biomass density of dominant plantation population in mountain land in

85 ¥y $2 A BK Abies fabric plantation 14.546 41,512
m) JUITE L3t 2 TR B 2 ) B S MR O A A& M AT Larix kaempferi plantation 13,211 63.053
ST e Hh A T [4.47]
J:)%EK#%E*H%% ’% Eﬁ e E}ﬁ %Iﬁ g[ ’ ,ﬂi RBD , Aboveground Biomass Density ; ABD , Root Biomass Density

WA BEBETEERE K, 7 26.0~63.0 t/(hm’ *m)
ZEBEAYEHFEERE/N,7£8.0~14.0 V(hm* m)Z 8], 5— A KAAMNEE L LAY EE K (10.0
~15.0 t/(hn® *m)'" |7 ~ 11 t/(hm® - m)"*" ) 8%, | B I A D AR RS AV BRFE X~ HRERK 2~4
BEABAEYREE SmmNMt L EREEEEY .
3 &R

I DY H A0 )17 Ly A T AR SRR AR AR R AR R IO A R A Y DA R R RO Ol £, T O O T AR R
MIAE X E B, 76 0.94 ~ 0.99 Zja) B L WA S M ERMEER.

BEALEMR K/AHEFENHEEHS > BEBE > BIAE > I =2, 250 37.832.24.907,
18.320t/hm’® 1 15.982 v/hm' , B ZM ALY R L SR B HH & AR
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BEEYEERAESH LR 0.00 ~40.00em, 5 96.00% LA £ ,7E 0.00 ~ 20.00cm,20.00 ~ 40.00cm Hi 40.00
~60.00em Y& EHREE YW BB LG, IT S8R 34:12: 1, [0 H 24:6: 1, 8K BB R 15:7:1, H A&
A K 63:14:1,

BIEM R HAEHWRBRETHSREFR NN ZZM 2.88 5, WK 1.96 £, KRB R 2.34 £,
THRBRELERAROUBE TS 85, 8T 2.26 5, WL 1.96 15, 8B %12 2.93 4,
ME L T EATAMBERALS IR DEEE N SETR > RN > RERE > B EE, 25H
1.64 t/(hm®+a) .0.83 t/(hm’-a) .0.71 /(hm"+a)#1 0.57 t/(hm*+a),
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