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Biomass Production and Productivity of Natural
Regenerated Sassafras tzumu Trees
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Abstract: Biomass production and productivity of a Sassafras tzumu forest were measured by
models of allometry method in Jianyang Shufang Forest Farm of Fujiang Province. The forest
was naturally regenerated by dominant S. tzurmu after final cutting of Cunninghamia lanceolata
plantation at about 20 year's succession with density of S. rzumu trees ca. 480 individuals per
ha. The results showed that mean total biomass production and mean annual productivity of* S.
tzumu, trees were 58 693 kg hm™ and 4 259 kg hm? respectively. Vertical distribution of
biomass indicated that most biomass was accumulated below middle height of trees. In
accordance with the diameter class distribution of biomass, the maximum biomass appeared at
trees with 20 cm dbh. This research is useful for broad-leaved forest planting.
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EHFHRAT AR E BT EENTFRANME. BK (Sessafras tzumu) Z2REHE T R HREE
EHRA, BE ZHNEERN R, EaTHAERAFUREHREE R RBATES
B, HAWRKRERE. UEMBANHREIEETELEYFBH EFRTEIL MK
AR5 AT IRAAREEYE A A BRI, KL BEEEHT RS 2K
DLBARARAF PO RREFBEHTTEVENE DB R . X THREYRME
FE R HIBTER, CRER R EEEY, KRBT AR A T, @ VAR KREY
B, I U TR B A 7y, 3 AR AR RN AL 7 HE O AT R, A TE 4 M B e
MIRALIE T, XX 8 AREE A 7 A S RE T RERIBE — P th B/ B A S = 3.

1 w5 8RO

MREATHREBRHET Y MG, KL 117°27'-117° 53", Jush 27° 35'-27°
55", B R E S %, B F RN 19C, YR & 1 800 mm, & B4 X8
FETE 85% A hr . MERFh ¥ 70 A0 Hb BLHg 3k 210-300 m, L E 25-40°, LI AL KA R E M
LI RE, tERE. BABBERELARRED L2 HLWFHRRATERK,
Bl AN THENERE, BEHE AU 480 BkA A, HER AL Jy 20 & BEE KR
PEEAE 0.7-0.9, T B4 W i 22 55 ¥ (Castanopsis fargesii) « UL 7+ #% (Alniphyllum
Jortunei) \JEREHE (Betula luminifera) <54 (Castanopsis selerophylla) BB (Choerospondias
axillaris ) \ KT (Schima superba) . P He 13K (Elaeocarpus chinensis) 4% K (Cunninghamia
lanceolata) %5, WEH LBEATXTEH FEH £ (Muassenda pubescens) . 54T (Pleioblastus
amarus ) (JEE (Viburnum dilatatum) K)H Bk (Woodwardia japonica) . 2 FBk (Blechnum
orientale) . T (Dicranopteris pedata) . 8% 54 BE (Calamus tomentosus) %5 ,

2 R

HiieESEE SR GEMHO AEZERCOENHR, EH BB RE
30 m x 40 m ByAEHL, X Z W ANBRATEARR, XK B W Wae KT,
g, FEULEERE b, R TNEREE 7 BRARHEAR, R 1G4 KRB, [ R L
2em A MR, ERFZEF2EIRBERESTS. WET 2 ENREEKE, LW
RE 30 HR, R M T BRI E AR R e, &M AE THET 2000 4 4
H5E k.

EYEMNE P AR RS A AR, IR FR 4k B4 A 2 B % il 2R 92k, B O A 1k
FEFZ MR KRR BERE A E . HAREARFHAREE. LL2m YEENTE L4
BROIEIRNE, » A HESBEARTRMESE, HE AEMEEFRE, A4 BTN
B ol — 2 EENERS, A ARKRBSERE REAXFALZEL4E, BREE
AKSF I A M2 H S AT Ak, W R ARIE AR, LUIR 2 5 mm g 543 $H AR 0 40 4R e £ #R
O BB L EWELRE, ETRER 105SCHEBEE.

EYMEEBNSE X WCER B B BHE P AR MEAR R LR BRSO R L 3 SR Y | B I R A
R EZRBELEEMUDE, AERSHEYEER.
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FI FPRAE A AT AR v A AR A ) B S AR, S AlIE A W=aD' Ft W=a(D’H)" i1~
BERUGHAT RIS, WO S R B & T7 78 1gW=lga+blgD H IgW=lga+blg(D°H), 3L W iy
AYR,D AWM. H RS, o b ASH AR/ ZREMERIHGTRE, ISERRNE L
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Table | Regression models of biomass and test results for different parts of Sassufras tzumu trees

MXFH AR

ELi By s %id . FRLe{E %l . F S5 {E
Correlation Correlation
Plant parts Model R Test value Model . Test value
coefTicient - coefficient
F Trunk WEH FW W,=0.0393D**" 0.9852 165.85**  W,=0.262 (D*H)'™» 0.9924 326.74%*
& DW W=0.0449D>™5 0.9804 124.01** W=00182 (D?H)'*® 0.9908 269.33%*
£ Branch 8 FW W,=0.0017D°2% 0.9525 49, |2%* W,=0.006 (D°H)''™ 0.9533 49.80**
+#E DW Wp=0.00150°%% 0.9684 75.28** W,=0.006 (D*H)' 1** 0.9646 66.89**
0f- Leaf WH FW W,=0.0225D'>* 0.5620 2.31 W,=0.0070 (D*H)'"® 0.5531 2.20
+& DW W,=0.0042D'312 0.5731 244 W,=0.0032 (D*H)'o*? 0.5689 2.39
## Root fWEH FW W=0.0138D>5 0.9886 214.68**  W,=0.0163 (D*H)*** 0.9646 66.91**
+&# DW W=0.0063 D 0.9859 173.36**  W,=0.0032 (D°H)'"** 0.9628 63.45**
25 Tree &fHFW W=0.0789D°%* 0.9909 271.25%*  W=0.0337 (D*H)' " 0.9906 262.35**
+& DW W=0.0507D*™" 0.9878 201.99**  W=0.0215 (D*H)"** 0.9902 251.54**

> @98k § %, FR], Significance at the 0.01 level.
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D°H [ EIAX R ELABIR BZ K, MHMEYWES DM DH BHEIAXEFAE
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M A YRR A REREF R RNAEERE ), RIETH I, ot 59 K/ F s
SHE H MEE C FEBR N BAHEHE, B & X B EF, R W=a(CH)
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Table 2 Regression models and test results for leaf biomass of Sassafras tzumu trees

MR PSS

nt BR . F K318 B . F R 3fH
Correlation Correlation

Leaves Model . Test value Model Test value
coefTicient coefficient

BEEH FW  W,=0.0019 (CH)'®® 0.8224 31.85%+ W=-2.2967+0.0265CH-0.0001(CH )* 0.9069 77.85%*

F&EDW W,=—0.0002 (CH)'"** 0.8365 36.55** W;=-0.4503+0.0052CH—-0.00005 (CH)* 09142 82.36**
**Significance at the 0.01 level.
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LG W AR RS CH I TER B M A5 R X W ME R A] DU M Bl )
B AR g, Horh 2000 M (A B B .

H— AR A i SR D RS H BT & HySEiE C TN T2 1T ZoniE
W=, 45 MR

W=-132.8092+24.1634D r=0.9165 F=2509]1**

HRFY, RA MR D — RT3 A BT, WA AL RS2 EEXCRBE
M-SR BN RAGERA S RERARE X ATRER th THARR YA T A
RHE, R EARRR, 10 2 5B TFE, MKEERE IS, XERTED KR
EEFRIATLE, FN, b TR P LT RS R RS ERR
KOBAESENES IR D, BABERIL AT S80S, B —3, Hitt, Wi
5 RN X RBEMILE T EREY.

32 MTESSit LA EMEXR

AR BESHA KM TYRMREEERTEEH. Vo TH oS50
EirAE MBS ER N AFRHEARSIE , RAZEERIREMUBI G, SRINTF .

W 5 +=5.0615+2.9640D =0.9859 F=173.33%*

W, +=3.6783+0.3092W 4, =0.9212 =28.04%*

A UL EARHL T BB 44 R S L F 4y AR Wy i AR 2 IR BT AR B E A e R R
EIRWAEERIE] LG o AR A T AR T Ay AR, RIRT W ET DA e b S H T B4
R L, SRR T A R SRR HR R FE A R A B 3R AR O IRIME

3.3 £EMENEESH
A8 IR H S T AR AT DA BB R R B 2R 2t R K S A 85 2 A B VEAT
RS AXTIAE 10c m LAF (10-20 cm H1 20c m LA ASEER 4 2N E L4 & 1T B &
SRR S S X Bl A L EE A A BT AL SR LR 3. ARIEH B AR
FESHSEYEZM S TR EYR ., SHERNEFSNE (B 1), AFE3 A
W, AR ) B AR R R SR BB, RIS, T 75%L0 E A R ERE TR TE 172
#£3 BALHBREESH LS (%)

Table 3 Distribution percentage of biomass at different height levels of

Sassafras tzumu trees with varied diameter classes

Py dbh>20 cm 10cm<dbh<20cm dbh<10cm
Height(m) F Trunks #% Branches F Trunks #% Branches F Trunks # Branches
18-20 1.8 2.1
16-18 2.5 15.5 0.9 22
14-16 4.2 34.8 1.1 8.4
12-14 6.3 28.7 5.6 49.6
10-12 92 7.6 93 39.8 0.7 17.2
8-10 10.1 4.7 12.1 6.8 27.6
6-8 13.5 6.6 13.2 11.7 55.2
4-6 153 16.2 23.3
2-4 17.2 18.2 26.8
0-2 199 234 30.7
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WELF, B EMA R, & 27 - dbh. -20cm 10+ dbh-~ 20cm dbh--10em
AR ER TR &SR LH, 28 1 .
WA R EFE D, B TEATE LS
SR AR BBE R, e R
A EB 5 S A ERY L LT 6-8 m [X
(6] . M = A 1B LR 10 A R B4 AR

o

= Tree height (m)
2%

Pk B, B iR/, B F b R e 0 ] 7

PR R, ) b e e - |

B BB K I T e i

FE. [ FTrunks [ #htBranches and leaves [ ] #iRoots
XA R AR AR B A

W8 e 4 LA K% 40 AR 5 R AR A i A HE B | R IR PR Ay A B 43 A

WIJ j&ﬁ_ﬁ_g ) gﬁ % mi 4 . E!:] Z: Ia 1"% Fig. 1 Vertif::]l :.i:ribu:i::hofbiomass of Suxsafras tzumu trees
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Table 4 Percentage of root biomass in Sussafras tzumu trees with different dbh

dbh>20 cm 10 cm<dbh<20 cm dbh<I0 cm

R ERE T 26.35 16.73 13.40
% of root biomass in trees
#HAR Fine roots (diameter <5 mm) 9.96 15.77 19.66
43 Coarse roots (diameter >5 mm) 90.04 84.23 80.34
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FILLT 12 12ERA0 18 BE, MW E ST T B2k W) g B, A F 20 124k, A LB WA IE
BorAi. NBRBURR MBI LR, 20 BRNKREMN TE —HB A A, 5 12 BH 0K
BHEAZ, BETHRKEYEL 12 BRAKEL, Hit, FINEAEY B HI2H 076 i
£ BRI T L 20 250 B R (B () SR Y | 32 FiT 4512 JR bR EORIAR 4 B vk AF i R /N AL 1]
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Fig. 2 Individual number (A ) and biomass () of Sassafras tzumu trees with different dbh

FE &R, XXX AG, RAEFTHE, AEYFMAPE AL BiLWENFEIKE, AW,
RAY, 5 AL ZR BN FHBAETE. AL X RREVESHRE, B 2 ZBFEERK
SEMAA LY E A 58 693 kg hm?, H A h FEE4 &y 85.6%, i T &4y 21.1%, #h b
WorEmES, THM&85.6%. Hlks, HRFEVER T HSEMBTHIERKS
(104 510 kg hm?) L EEZEEMN BT KA T 13 £4. BIEHMEMEDEEEY, &
& FERAERE, VUSRI EBERBARKRSFEFIHEF NN 4 259 kg hm?, 57
{5 FHRIAZ K AR (4 840 kg hm™) WAHH Y, IR & B M AZ AR (10 340 kg hm?) 15 B
Fk (5 473 kg hm?) SRR, IX ol B8 2 th T R AR B TR 2 B AR, [7) B Fh 7] 35 4 LU B
PG HGEH AT BB AW, 1 BEF LM .
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