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BE-ESFENDGRMHATOINER 1 FAEKIR BB S BEE . TEMMEESN, 21 16a WEFREER T HA
HE B REA, NASEFYRERRRRE, BT HMERTR X iR 6 MBEEA R EMARMEYE 544 E
BEAHTTHR. 6 MREHHARASEYESDFHIN 216.41.260.06.221.92.221.65.246.13 t/hm” % 201.04 v/hm® , T 5 BB #A Al Ak
FE R 204.37 vhm® s Foob il B ERST O 81.4% ~83.7% MAZEERFE /N, EREAT L FEKEHNIEMEHE S A
SREYEBNILBATIS5% ~85.4%, EENGEYBARY, THEYERK, SSEYWEN 56.4% ~64.8% , L E A5
L BIRK M (16.3% ~ 18.6% ) > $(9.0% ~16.9% ) > K (4.9% ~7.3%) > H(1.1% ~4.3%), LYW ENFTHLEHWAED
BMaANMBEEKRZAHFEARES BEKF0~-ImBENEYRSE LA (67.1%)HEXTIRMANA(53.7%) ; B H
FLE2-3mEERERTHE MNSE MBERARF N EHRE 13~ 14m, BEAF AHHBRENEYEFTEEFFO-~
Ocm+B, ERRBAEYRNT4% ~99%,60 cm LT L EUBR RS GRS, MEBMHBENEESHA T LERE(0~20
em) 60 ecm LT L2, 45 S8 EY B 26% M 49% ., FIRIATHERPIRE ™14 10.60 ~ 15.25 ¢/ (hm’ - a) , T 5 BB A 2 4K
B4 7.34 v(hm® -a) s MBHEBBRAET=H(NPP) SXEBREM WAL E L (X,) AR4EYB/HBTHEILYE
(X)) FEBENEREXR NPP=5.5745+1.1985 X, +2.6479 X5, ZEFFHRMM D F, 4B (d <2mm)E P E SHKS B4 Y
BT HLLH R 0.2% MHMRE™ S kB E T HIE2.9%.
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Allocation pattern of biomass and productivity in the mixed uneven-aged stands of

Masson’s pine and hardwood species
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University , Sanming 365002, China) . Acta Ecologica Sinica ,2006,26(8) :2463 ~ 2473.

Abstract: One-year old seedlings of six hardwood species, Michelia macclurei, Castanopsis fissa, Castanopsis sclerophylla ,
Castanopsis kawakamii , Cyclobalanopsis myrsinaefolia and Castanopsis lamontii , were separately planted under the overstory of
25-year-old Masson’s pine plantation, and developed into closed mixed stands after 16 years of management. By harvesting and
measuring the average sample trees collected from the plots, a group of allometric growth equations were established to estimate the
allocation patterns of biomass and net primary productivity in the above six mixed stands and also the pure Masson’ s pine

plantation. The whole-tree biomasses were 216.41 t/hm*, 260.06 t/hm’, 221.92 t/hm’, 221.65 t/hm®, 246.13 t/hm’ and
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201.04 t/hm®, respectively, for the mixtures, and 201.04 t/hm’ for the pure pine stand. The percent allocation to aboveground
biomass was in the range of 81.4% to 83.7% , with little difference among the stand types. In the mixtures, the pine trees in the
upper canopy accounted for 72.5% — 85.4% of the total biomass, the lower hardwoods for 27.5% — 14.6% . For all the stand
types, allocation to stems was the greatest, making up 56.4% — 64.8% of the sum, followed by roots (16.3% — 18.6% ),
branches (9.0% — 16.9% ), barks (4.9%— 7.3% ), with foliage the least (1.1% — 4.3% ). For pine trees in the mixtures,
average allocation percentages to stems, barks, branches, foliage, and roots were 63.9% , 6.5% , 10.8% , 1.0% and 17.9% ,
respectively, but for the hardwoods 42.0% , 4.6% , 27.6% , 12.2% and 13.6% , respectively. In the mixtures, the average
dead-to-living branch ratio was 0.47, quite higher than the pure stand, suggesting the upward growth by hardwoods in the mixtures
accelerated the natural pruning of the forests. The spatial pattern of the biomasses varied greatly between pure and mixed stands,
with 67.1% of the total biomass being distributed in the height of 0 — 9 meters for the mixtures, and 53.7% for the pure. In
addition, the first whorl of living branches and foliage were present at the height of 2 — 3 meters above the ground in the mixtures,
but 13 — 14 meters in the pure pine stand. In the mixtures, roots of the hardwoods were mostly distributed at the soil depth of O
—40 cm, occupying 74% — 99% of the total belowground biomass, but very sparse under 60 cm; pine roots were mainly
concentrated at the depth of 0 — 20 ¢m and under 60 cm, making up 26% and 49% of the biomass, respectively. In the
mixtures, more fine roots were distributed in the soils under 40 cm, but in the pure stand, more fine roots found in the surface soil
(0 — 40 cm) . The net primary productivity ( NPP) was estimated to be between 10.60 and 15.25 t/( hm?* a) for the mixtures,
and 7.34 t/(hm®+a) for the pure. The NPP for each component of the pine trees varied with the stand types, but decreased in the
order: stem > foliage > branch > bark > root. For the hardwoods except Castanopsis fissa, foliage exhibited the greatest NPP,
followed by stems, branches, and roots, barks the least. Significant nonlinear relations were found between NPP and two biomass
proportion parameters: the photosynthetic organs/aboveground ratio ( X;) and fine roots/belowground ratio ( X, ), developed into a
predicatable formula: NPP =5.5745 +1.1985 X, +2.6479 X2 . In all the studied stands, fine roots ( d < 2 mm) averagely held
about 0.2% of the total biomass, but 2.9% of the NPP.

Key words: Pinus massoniana ; hardwood species; mixed stand; biomass; net primary productivity

EMBENESEETRENAIIER BENMESRESTHRBEMABRYERE ., AR
BREBARMBBAESRLG, HBRMER N 1146 Pg, AL 2R A S RAELBREREN 7%, B, HEHK
HAEYEKRER, S THRERIBEEMNRIEHERAEERE L, RALEMBRMMB EBIFTRN, JLE
Kb BSEANEEEEMBRICIHED >, Ao tHe 70 ERPHLUE, REFANRERLES EF, &
AT EEB XD 0.45 Pg, FHIBR B H1 15.3 Mg/hm® 3P 1998 £/ 31.1 Mg/hm’ ' o X8R , 8 i
AEMBARLETEMBENRER, AT a AR RERHRKY Co,, B, IREEHEXN AL
HEMBRHMAEF HNEHESRTAHRNEENAZ """,

o B AN ( Pinus massoniana Lamb) B EHFAMNELE FES M L EREARAB TR T BEHX 255
PR ERMA R LR —ESARERA ", R, BT RICRERE R AR
BENA,BE I TR SHRERES N TR, Rit, KERDRWAEKRS ZMNERMBRARNER, “EHY
EMLMTRHEEBE Y, B, BEESARMIX — [ BR 8, T0H BLA 5T 0T 4l bR 7 AR 38 AR
BEEN AR, EAEARTEMNAMMIBEXEREFHESRERRT - FANER. RECTR
TREAXDRWEREZAMAESYIZ AT, ot X 2 FiR 28R 247 E 47 xT B 8 Wk W™ . 48
BERMKFEZEOHFHZA 20 L 80 FRPYILKE, FRTASRMATEMEN KA RKYIZ, BAT
ERREZMEBHANHARSRBAER, 8 2000 EFHE, 5 HP 6 IR ZRBARIELT T R 3a 09 & LB
RLFUDRMAHKE R LT ESRMHKTEZEAN MM ESERLEHMNENS SR, REYH
BACMXEHRAREMT ERMRE " AL ETESIHINEDE RS RIEH, WIHENRE™ N
MAERBRBEREYHER, VETTERA X DREMA TIHAEBREN ERESREREROE WRE R
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A&
1 R
1.1 BN EMAREME

BB FRE=ZHEOHEARGUHIX , ARF ARG, BIKLER B, B 190~210 m, +
BABWERBTOLMAE, ZXBEPERFTEEESERNSE, EFHKEB 19.1C, TEH 300 ;EHEKE
1741 mm, XK KR 1585 mm, EHHEIHEE 81% .

1.2 ABHREE

1984 4F E ST b SR A B A — BRI RIS b (B JE 259~ 30°) , BB 5 — KRB E B E A KN 570 #k/hm’ B9 25
EADRMAERERNLTRN R, EARKTLINEFSHARN 1 EARYRSE, ERfKAE X HHE
( Michelia macclurei ) .18 B -#% ( Castanopsis fissa) .75 1 ( Castanopsis sclerophylla) ¥ F¥% ( Castanopsis kawakamii) . %
¥ ( Cyclobalanopsis myrsinaefolia ) 1L F&#% ( Castanopsis lamontii ) , 91 3R 2 Fh % BE & 1200 ~ 1500 BR/hm’

2 H\RAZE
2.1 WEHIRE

it 16 a WEEFE, LRXBHRE TR THAKE EREZFBMK, M 2000 EFFEH, 7 6 B IR HAK
X PR S AN CEARN , BE B M SR AR — B MR 43 B IR 3 R 20 mx 20 m W B E L, FFE T A 3a 9
EHR . AREBHE, SEMLS EREMN R IRIFTIE RS 7EA S 45 E RS- (Pm-Mm) , 5-[§
(Pm-Cf) .5 -% (Pm-Cs) . & -#% (Pm-Ck) . &-%F (Pm-Cm) . -1 (Pm-Cl) , T 5 B WA SRR PR N 5 4 (Pm) , KT
B EBERSE TR,

2.2 AYENE

REBARRER, RASBFHUREAENERAREDE, BHRSLXR MR EE 6 BRIZEAR, BH
MARTALR B G LA | m X BAER TR, % | m KBRS FWT ML & SR ESE, R
MEZSKE HEERERINTE. HTHEIWAEYEN SN FEIPOC, REFEHRXNIMREENE
EEEE B ER D H:0~20 cm .20 ~40 cm,40 ~60 cm. > 60 cm 4 2, P REHI AR R, HHAR (d <
0.2 cm) HFH(0.2 cmsd<2.0 cm) MR (d > 2.0 cm) KARMHRESE , F M EHIBEMNETE, BIESW
PR BT MEMAERTEERGEERSSHSMAYE,

3 GRE59F
3.1 AYEEHASE

MAREDBREENRWA > TNEZBRRNEERG  CEARBRESREYRBEFHERM ., BRIER
HAKEZE HERMTE, B THASTHMENERKER W=(a(D H)' , HHEERE r 7£ 0.7462 ~ 0.9653 Z|d],
& FRERH MEEAFIBE(p <0.05) ML BEKF(p<0.01), HETHEFEMARITMAEYR(E 1),
ZRER, G-k . 5-H . 5% G- . 5-F . S-hF 6 MNEXHATH EAEYE S H Y 216.41.,260.06.221.92
221.65.246.13 t/hm’ % 201.04 t/hm’, T 5 AR SEAR A A& K 204.37 v/hn' . B D-RIASHAEBHET S
BAEEMIIN, RESMEXHRHWEEYEHNHAR K TFSEMANK, AREAF BT EENDSERLTE
HE . HAYESKO SEYBH SR 72.5% ~85.4%,

EERDITABEANBAR D, THAYERER, 5EAYRK 56.4% ~64.8%, LB R KHED BN
wibk, HEADT SHIHEIKIK AR (16.3% ~ 18.6%) > £ (9.0% ~ 16.9%) > F(4.9% ~7.3%) > M
(1.1% ~4.3% ) , Krh S B adibk ot FOBL BT & B EL BRI (R 1)

B ERy ARG EAEY B LHITE 81.4% ~83.7% 2 18, K Z M EFR/D, R, ERX
Haod , DREMAETREAINEYBRSEFERENER(E D). SRMRSHAMAEYEN B HLERRT
HPHEER/D, T E S REZXMBEEYENE L EEKRK N 63.9%.6.5% .10.8% .1.0%
17.9%; TR RS AT S MBI ERSKZMEE—EER, EEYES 5 R 42.0%.4.6%.27.6% .
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122% K% 13.6%, REGRMBREY R G HKFIRT R (BRI R A RARAEY R LR S
EYRFLHE (0.4%)WHARKTESRM(0.1%). A 7K AREVRE LS BEDBN T LLH A
0.2%,

*1 ERSHEARGEERGETHSEHR(vim®)
Table 1 Aboveground and underground biomass of the trees in the seven forest stands

- . i & #F4r Aboveground biomass 32 T &4 Underground biomass it
Stand type Species + )4 % w it HE R #04R it Total
Stem Bark Branch Leaf Subtotal Coarse Mid-sized Fine Subtotal

L.k Pm-Mm M 116.92 8.85 19.27 1.81 146.85 30.89 0.72 0.17 31.79 178.64
H 16.86 1.77 7.28 5.92 31.83 4.99 0.79 0.16 5.94 37.77

= 133.78 10.62 26.54 7.74 178.68 35.88 1.51 0.34 37.73 216.41

-] Pm-Cf M 119.19 13.56 20.34 1.91 154.99 32.61 0.76 0.18 33.55 188.55
H 36.81 5.41 14.77 5.61 62.59 6.62 1.94 0.37 8.92 71.51

p¥ 155.99 18.96 35.10 7.52 217.59 39.22 2.70 0.55 42.47 260.06

5% Pm-Cs M 119.85 13.24 20.39 1.92 155.39 32.69 0.76 0.19 33.64 189.03
H 14.29 1.22 9.34 4.32 29.17 3.11 0.50 0.11 3.72 32.89

> 134.14 14.46 29.73 6.24 184.57 35.80 1.26 0.29 37.36 221.92

5-#% Pm-Ck M 105.69 10.63 17.82 1.68 135.82 28.88 1.06 0.15 30.10 165.92
H 19.23 1.88 19.72 7.89 48.72 5.45 1.38 0.18 7.01 55.74

p¥ 124.92 12.51 37.54 9.57 184.54 34.34 2.44 0.33 37.11 221.65

5.% Pm-Cm M 127.88 13.76 21.70 2.04 165.38 34.79 0.81 0.20 35.80 201.18
H 20.10 1.91 11.40 5.46 38.88 4,98 1.06 0.04 6.08 44.96

p¥ 147.98 15.67 33.10 7.50 204.25 39.77 1.87 0.24 41.88 246.13

.41 Pm-Cl M 109.93 10.94 18.52 1.74 141.13 29.69 0.69 0.17 30.55 171.69
H 9.78 1.12 10.73 2.97 24.60 4.01 0.63 0.11 4.75 29.35

= 119.71 12.06 29.25 4.71 165.73 33.70 1.33 0.28 35.30 201.04

B4 Pm 132.37 13.38 18.37 2.20 166.33 36.11 1.66 0.28 38.05 204.37

*» MAARDGEMR HXREHH M represents Masson’s pine, and H means hardwood species, T [6] the same below

Bl 48 Root B T Stem B 5 Bark B # Branch O #f Foliage

100

S

8 60 [-f
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20 |- E
o LIS

M M M H M H M
-k Pm-Mm -] Pm-Cf -3 Pm-Cs -4 Pm-Ck 5-# Pm-Cm H-Hi Pm-Cl

BW1 BXHATLRMMETNEHATEY R E L

Fig.1 Biomass allocation for Masson’s pine and hardwood species in the mixed stands

MESESEDRMGE, TURBRAKARERNEE. BEAMBENEYRESRBRAKRSREIHK
ZRIFERARER(X2). ARITEF L, 6 MEIHKIFHIEMMEB S EBAEYRKNLENN 0.47, ML
MRoX — (R 0.19, RS , A FRAMKHE EAKMET SRMK ARBEEE . WH MM
EREUAEARMM P EERE XS, KPP E BB LERK(0.17) , KR ELLKRKE (0. 11) FIKE K45 (0.09),
KA EMERER LLEA R (0.04), LER/DNHRERE(0.03), X TEMNARDIRE, MB/EREYE LES
BARMZ B MR E /N (0.24 ~0.33) , K LLE B KK S-EAD, /PR RS- BT (R 2),
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x2 EHOKABRE/REEHRAHLEE (vhn')
Table 2 Biomass of living and dead branches in the seven forest stands
%ﬁ%ﬂ Stand type

HESEREYR

Biomass of dead and living branch B-K B-H O-#& - o-#% o-fi =R

Pm-Mm Pm-Cf Pm-Cs Pm-Ck Pm-Cm Pm-Cl Pm

EHHEY R O R ¥ Masson’s pine 13.11 13.83 13.87 12.12 14.76 12.60 15.46
Living branch PR M4 Hardwood 6.97 12.60 9.00 18.11 11.05 9.68

£ $K 45 Whole stand 20.07 26.44 22.87 30.23 25.82 22.28 15.46

ety T R ¥ Masson’s pine 6.16 6.50 6.52 5.70 6.94 5.92 2.91
Dead branch B # Hardwood 0.31 2.16 0.35 1.61 0.35 1.05

254> Whole stand 6.47 8.67 6.87 7.31 7.29 6.97 2.91

R R I R ¥ Masson’s pine 0.47 0.47 0.47 0.47 0.47 0.47 0.19
Dead-living ratio P} ™4 Hardwood 0.04 0.17 0.04 0.09 0.03 0.11

444 Whole stand 0.32 0.33 0.30 0.24 0.28 0.31 0.19

3.2 AYEMEESH
AYBNZEEHEEEYESRELAYEESH LNERBERAE, EERAKBE L RBT HY I YCEE. K
AMFARFAARE, B EEI>EVEN SR B RS R AR E R INEY S LR F AR EEEILY
IR R T T RAK I ARENER THEY N L FAKIFTHFE RIS, Bk, 44 DBz E
FREMARTTRBEROBELE™ N, BRKRS S BRREMF AR,
3.2 HEMAEVEMNEEIZEH ATFIREMAMIAMNNEEFEVHEZR AHELCKEXHKGTTR
MREAMREDBOTEIZHMULE. BTFHRIEBRE RTREERE——FH, TEUD-HBERZKSY
B LR (B 2), WEHATLUE B, KB (EE) M N HEEE R 3~ 10 m, HE IR Ak Mot # g
SEHER 2~ 15 m, MTEZRME MG EELEN 14~2m, BEESE EERE, B, EDEWR
ATEMBEMRENRE TR MESELHERE.

F Stem H5# Dead branch
B ;58 Living branch 3  Foliage
21 [
9 19
17
—_ ~ 15 C
£ 7 £ B
= Z 13
=) & C
Z 5 s 11 [C
T T r
] W 9L
& w® 7
3 B
5 —
3C
! N - S 1 [ 2
5 4 3 2 1 0 1 2 3 4 5 8 6 4 8
/{:49) i Biomass (t/hm?) 14 4 Biomass (¥hm?)

B2 DRASPHRERENDIEVREYROSH SR

Fig.2 Spatial distribution of biomass of the trees in the mixed Pinus massoniana- Castanopsis kawakamii stand

A: ¥ K% Castanopsis kawakamii ;B: T B #s Pinus massoniana

SENHRIRG, EVENSEEMEARSREIRZENESGRRAEK. H3NIRERMGKE D
ARBEZHR S B AR — L. NEEYENDHRE, BXRP O~ I m BENEYERD T LE (67.1%)
BEBRTDREMANKS3.7%), XBANEMMEYEEERBRAMMEEN., BXAD, E2-3nBER
WERTH HESE, TDREMAARFNERE 3~14m, Hiit, KIHENZDREM LEREE, &3 HEHN
{8 5 e U 2 el AR RR AR BT R, TS 0 T AR A FR SR BB R R R
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21 |
C 19 |
19 F N
17 [ 7t
EISE gk
5130 Z 13 -
2L 2 E
= 9 = 0L
o o7
5 S5
3L 3L
0 8 6 4 2 0 2 4 6 8 10 10 8 6 4 2 0 2 4 6 8 10
H:4& Biomass (Vhm?) 44 & Biomass (Vhm?)

B3 DREMOEAKRS-RIRH S AR LY &% B 45 H

Fig.3 Spatial distribution of biomass of the trees in the pure Pinus massoniana stand and its mixed stand with Castanopsis kawakamii

3.2.2 REAYEBNZHSEH EAERIKST AHHEERANEYETITEEPT0~40em LB, 5RE
BEYVEKR T14% ~99%,60 cm LT X EMB RS HBRL ., KA, SRLHBRERVNEESATLERE0~20
em) 60 cm AT+ 2,251 5 BAEWRM 26% M 49% , 1A + )2 (20 ~ 60 cm) W > 8, R, XE LD
BEXZHAGILHE TREBISHEN APAIUEE FRBH(E4), EREFHEHHEDBMGKS, X
EXENBREBHE /D TIRZHKES),

H: 4 & Biomass (thm?) H-#7#& Biomass (Vhm?)
2 1 0 1 2 6 4 2 0 2 4 6

0~20 0~20

E 20~40 E 20~40
= =
= a
L [
a] =)

B 40~60 B 40~60
53 53

> 60 > 60

Ha4 D BEXHIBREHNIEMBELEDENSE YA
Fig.4 Spatial distribution of root biomass of the trees in the mixed Pinus i C psis k kamii stand

AR KM% Castanopsis kawakamii ;B: 5%  Pinus massoniana ; Cr:Coarse root; Mr:Middle-sized root; Fr:Fine root

ER BN R, KSR BRI AFEEARX (A S), &%, BEXHAERELEO~20 cm) K
REABHABKTHAMN MBRAERZ L HE (>0 ecm) WA HUBRHEREE . RELRETAIESERA . F
SEE BEAKRNER T ERSOREEHHB RS . BHFTUER , ESRBATERENRE, @R
KRRFEEPERE, MSEMNEAZ 60 cm LT, AT E T4 #7218, A F T 38 fn 3t 55 4 19
W RHERKRERK, WM REAEVERNBR DA —, B3R 408 A AR I b B K F 4k

AR SRAEAP  AREVENZTRNFHFAAE XS (EH6), ZHEDSRMAMKP ,HEZ L (40 cm U
TYHBRHOAEYERE R TEXHK, MEXELEO~40 cm) M BERZAK TN, XM HEBREFH FRS
1B 3Pkt 7K 43 1 3% 4 9 IR R
3.3 MEAETS
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H: 47 Biomass (t/hm?) 44 Biomass (t/hm?)
6 4 2 0 2 4 6 6 4 2 0 2 4 6
R 1

T
A B
0~20 0~20
5 20~40 5 20~40
& & ~
5 4060 5 40~60
> 60 > 60

s BRMANED-REXHASTHARREVERNSELSH

Fig.5 Spatial distribution of root biomass of the trees in the pure Pinus massoniana stand and its mixed stand with Castanopsis kawakamii

A: 4K pure stand; B: B 32 Ak mixed stand

#: 4 #& Biomass (t/hm?2) H: 4% Biomass (t/hm?)
100 50 0 50 100 100 50 0 50 100
T T 1 D 1
0~20 0~20
5 20~40 § 20~40
< <
g - o -
o o
o - 2o —
w  40~60 g 40~60
> 60 4 Pm > 60 O-#% Pm-Ck

Mo DEMAMARD-BEXHAREYRSETR

Fig.6 Spatial distribution of biomass of fine roots in pure Masson’s pine stand and its mixed forest with Castanopsis kawakamii

3.3.1 AFHNHE VRAFHRGEHEYECRENEE, LIMRPAEBRMECI BN, XEERR
FPEMNAVYRRTAVNDRERERR., BVREFIRGEAYERVERMBEMCHENAEEM SRR,
RAEFHNEVYR, EXGEABEHRENEE R, MEWMRAT TMBEYITRERHEEMIERR 50
FEFH, BRESRENEETTH 50% ~ 60% A FHPAIFHR, K K5 (75% ~88% ) THFrIHLH
LR RS AT HHAHNBE LB FHIFR™ , RN, BN EHRELHAINSE” N, EEREERF
FE—EWEME, I TEREEL, ZERBERT AMNEEAEMNNESEKERRBESE=ES , £TH
HREN HABOREEHELSHREE MEENHBEAMERRHEE, AR AR OER KX ER
HEAULESERMS WK 8T BRI E EMiRE EhE TR E I, BABIK EBEE Y
BRUKSER B ES THEREZEERITE. S TRENES D HABRMPFRMETHTHEYRER U
WA ERRFRR, MARMNALEYBRUERERETE, IRE, TR RRARNEHEREEY
109.0%™ . AFEHBEARXWT:
BTHEYE

a. WTAE™H W?EFJJ=W
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b, B AR B npr e gy < MORTEBO SO AR | o o s moe

WRED
ﬁ*iﬁ%%ﬂ@ﬁ%ﬁ:%Wiﬁﬁﬁ““ﬁiﬁégﬁ%ﬁm%imlma%%&mﬁﬁmﬂ

MR AR o 9 A 9 18 BBURE S A B8 R BRI 46 — S0 B0 (8 T e 11 ) %o L 9 o 2 O 9 B A % (R AT K A
FE AT NMER) . SR, XM EMTENSR TR KFREMNE MK, BoaaE ARBEFIHRE
BEMERE ATHERBEFEFHERY, -

. BBtk proc e = BEETER | vy e 5 it
d. MRAFH B4 (d > 2mm) = BEEDE

R = MIRAEYE x109.0%
3.3.2 MadwEET S BERARTHEBIERIWAET (K3, NRIFTLUEN, FRIHATH
A S0 10,60 ~ 15.25 ¢/ (hm' -a) , T D BAASEAR B AE 7= 14X 7.34 t/(hm’ - a) o B4 = H R/NRFHES, &
HAEIE R G- > 5-F > B8 > T-% > Bk > S-hL > B4,
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Table 3 Net primary productivity of the various forest types

- S B ¥4 Masson’s pine 5 4 Hardwood species o
Stand type H 53 T )4 ® it H 52 T )4 i it Total
Leaf Branch Stem Bark Root Subtotal Leaf Branch Stem Bark Root Subtotal

_k Pm-Mm 1.21 1.08 2.85 0.77 0.95 6.86 2.37 0.57 1.05 0.11 0.53 4.63 11.50
O, [#] Pm-Cf 1.06 1.39 2.91 1.20 1.00 7.56 2.22 1.47 2.63 0.39 0.98 7.69 15.25
5% Pm-Cs 1.87 0.66 2.92 1.09 1.00 7.54 2.17 0.69 0.84 0.07 0.32 4.10 11.64
5. 4% Pm-Ck 0.94 1.40 2.58 0.96 0.89 6.77 2.61 1.50 1.20 0.12 0.61 6.04 12.81
5.% Pm-Cm 1.52 1.28 3.12 1.02 1.07 8.00 2.48 0.96 1.26 0.12 0.42 5.24 13.24
-4 Pm-Cl 1.32 0.67 2.68 0.91 0.91 6.48 2.17 0.87 0.61 0.07 0.40 4.12 10.60
B4 Pm 1.18 0.75 3.23 0.98 1.20 7.34 7.34

REATSEMNMENNOE IFE—EE25 , BE-EAS PR RES I RKTFIEMSS, HE
MORAEF DRIV TR > Mk, BRSPS RBMEP #ITHR AR, kb SRR
7= T F SR,

DR EHESEET KA KADERRK P RAAR— HEKRS P LR THAE Y B
(F3), BB MW EHERNDEF, Fo>m>H>KE>R, REBHN BEXKPREARTBET HEHE,
HRX BT B (BLRFENR . T) WO EP BN, BT &K,

BB MARME IR — BRI, REER(d>2 m)WAYERHRE 76 ~ 174 £5, HHEBR K
AFEHHRREARM1.4~25F(E 7)), XEFRNHBWRAEEERR BMBEERANE™ T, BEXAS,
GRMARET D EESEPIMNELEIN 2.5% , AR AR LGN 3.2%. X FIE 7 MR LEEEH, A
RAEFP S G BT TN TEHEHR2.9%,
3.3.3 MEAEREREREBASEFTNIHER BRIBEF T SARLESEMAR LA HRTEIRE X
B, EEZEFEEENHEXXR, REDGEZ N NPPEEHRBE/M ERSEMELR R X, HBEYE
TSR X, 3R EME EERE, BT AR NPP =5.5745 +1.1985 X, +
2.6479 X;(r=0.8227"" ,F=8.54), A LIE &, REHBEH MR AHNARZEFTKIHES THWERE
-
4 MNESHiE

HEMAEK FBR#ER .6 M SEMB-AHRERZKBN S EYE S HIHN 216.41.260.06.221.92.221.65 .,
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Fig.7 Net primary productivity of coarse and fine roots in the seven stands
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FEBRIMDBBHEMMAS YR, AREKP B TEERMATEMARE, HAVERSAS BEYE LGN
3% ~85% . EEMRGTABRUEYRAR P, THAEVEBRK, SEEYEN S6% ~65% , HEASFTLHH
EEBIK IR AR (16% ~ 19%) > Bi(9% ~17%) > K (5% ~T%) > (1% ~4%), N E4EYE B2 A 57k
B, BRZKRPO~-ImEENEYRSAHL(67.1%)HBRFIREMMNAR(S3.7%), XKW MHEY R
FEEHFMTHEGE, BEARP  E2~-3m BERER TE . HH 2, TS BN ERE 13~ 14 m,
Hi, KFEEHBHAED R ERERKE, & 6918 5 600 3£ 2 Ak T R R BT, AT 38 I T AR 43 B9 Y6 R 1 A
R, ERARSHKD AHNBRNEYRIEEDT T 0~40em + B, EREALEYERK 74% ~ 99% ,60 cm
UTEEMBRIARLY, AW, SEVREBRVNFESATLEREO~20ecm)M60ecm AT LR, 54514
BAEVEM 260%F49% ,F R+ 2 (20 ~ 60 cn) M 53 F L, EAREMEATHNY SRR T , RE L BEHR
FEUABR/NDTIEZHK, EARSREZHKP RARAREYBNTASHFEABX I, EDRMAMKRS T
BH#A0 cmn AT YABMEYEAE K TEZSK, MERE L0~ 40 cm) WRIBIZAK FHAMK, XFF4
MEMARNTREBRZHKMNKFIAFSORE, BARBHENEIRS BN KEEELRE,
BIRZE MRS B A 7= 517 10.60 ~ 15.25 t/(hm’ +a) , T D BARGEMRBI L= 1ML 7.34 /(b -a2) . HEF=H
KANBFHES , SR DHIFFE R - D->5-F > 54> 5-%F > D k> G-h > a, BXHARPDERAE
HWHEFNFE—CER BIS-EASPEAREE IMATIEMIIN HERGWA=IHERND
B>, SEMERERF TENEARSZ — M TFEAX IR T —HEE&ZXE, THRHAS
MEME PR DEMATHRE HEFR AW RBEETTHR . ERER, SRMWSEAE N 18 F4
AU PEAR 438 I T 38 0 , 18 FF A Bk %) 15.63 /(hm’ -a) , FEE NI 2 B T AR, 30 FAERWEZE 11.93 ¢/(hm® -
a)o MBS XM AREECEMFIRMATHRHFFTHER T RUMBE, 23 FEHDRMASE
=414 8.1 /(hm® ) ,38 SEAEB 2 5.2 /(hm’ a) . AARE #—4 A Richard TR T D B EY
B SEAME NET AR TTUEL A/ S EERE MRS SN, B R4 20 FAN KBRS
B EENAETHE, AREEY MEREEDIRMAIAE=HIREEB IR ITTRIFANAR . SR L
B FDRMEAFSK, PR TR RSB A= 15518 6.16.6.00.5.36 t/(hm’ -a) ; T
X F— AR 4y, Ho Xt R BB 4> B0 K 3.84.4.35.3.55 t/(hm’-a) o AAXETBIFEHIXT R 0 41a B9 T BAAKK, RE
BAEWLE G, BN ERFRERTHY , A X SEMARER TEREARD L=,
BRHBAEARMNET IH—EREAIH  REHAR(>2 mm) MAEYREMBRK 76 ~ 174 15, BB 4E
FPHRRARK 1.4~2.56F, B REARMWAYER /D, BEAIHLAZERR, FUEF TEEE. #
HOTBEF N ERRNAEGHRENAREFAHTELDE LA, ZFEZRFERENHXXR, KOBEETN
(NPP)S5HEH[/ENM L RS EYRE(X,) ABRAYEMTRIEVR (X)) FEFRBXR: NPP =
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5.5745+1.1985 X, +2.6479 X;, KREHREH EFNRESREF , ASHARBHAA L EFIHH T AEY
BEERTH EABYE™ ., B, AREKNAENBRESRER I BEAEEEFEENER. o
ERAGIEANEESRE ,BASYRA P WER, B X8I EARKESE N S5H BOFR LB, R E ™
HENAYBRZIBAFEEETNRFRE AR . EHARSEB, R0 & X898 R g BF A
BAEFINEERE.,
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