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Growth and heartwood characteristics of Ormosia hosiei plantations

ZHANG Rui', WANG Xiu-hua', CHEN Liu-ying’, FENG Jian-guo®, ZHOU Zhi-chun'

(1. Research Institute of Subtropical Forestry, Chinese Academy of Forestry, Fuyang 311400, Zhejiang, China;
2. Extending Center for Forestry S & T of Jian’ou City, Jian’ou 353100, Fujian, China; 3. Forestry Research
Institute of Longquan City, Longquan 323700, Zhejiang, China)

Abstract: In order to study the effects of site conditions, planting densities, and stand ages to the growth
and wood characteristics of Ormosia hosiei plantations, we used twenty-three, 38-year-old plantations of O.
hosiei, and analyzed the growth and heartwood characteristics with statistical methods. Trees were grown in
eight different locations of two provinces (Zhejiang and Fujian) and represented different site conditions, plant-
ing densities (630-500 tree-hm™), and stand ages. Choosing typical site-plot (15 m x 20 m) and made each
trees survey (20-50 sample trees). The survey contained the height, diameter at breast height (DBH), stem
straight, stem fullness and stem forking, after that, wood cores was picked. Results showed that O. hosiet ex-
hibited more stem forking (59.1%) and lower stem straightness than other wood plants. O. hosiei grew faster in
the early stages than other wood species. The wood basic density (WBD) of O. hosiei, which was ranging from
0.50-0.59 g-m™, was similar for each site, and having an average of 0.543 2 g-m™. WBD had an increasing
tendency from pitch to outside (1-5 rings: 0.497 6 g-m™, 6-10 rings: 0.524 6 g-m™, 11-15 rings: 0.544 8
g'm~, 16-20 rings: 0.560 5 g-m™, 21-25 rings: 0.566 1 g-m=, 26-30 rings: 0.566 7 g-m=, 31-35
rings: 0.571 0 g-m~, and 36-40 rings: 0.552 7 ¢-m™), and having a relatively stable state after the 35th
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annual ring. But radial uniformity was higher, the average of the standard deviation was 0.031. Heartwood ra-
dius (HR) was significant, linear, and positively correlated to DBH (R* = 0.749, F, 55 = 1791, P =
0.005), and heartwood area (HA) was correlated significantly and positively as a power function to DBH (R? =
0.771 9, F,5s5 = 203, P = 0.004). Thus, recommendations were the following: timely pruning and wiping
away the buds to produce high grade trunk wood, utilizing good site conditions and suitable planting densities
to promote radial growth and volume, and extending the breeding-cycle and increasing the diameter growth-
rate to increase the timber diameter and promote a higher heartwood ratio of high-value wood. [Ch, 2 fig. 5
tab. 24 ref]

Key words: silviculture; Ormosia hosiei; plantation; growth; wood basic density (WBD); heartwood
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Table 1 Basic condition of the eight plantations of Ormosia hosiei

A WAME M /a EAREB/hm? RSB R/ (B -hm™?) BEBEE/(°) B Mmoo ST A& TR /m
WHTA8 POt 52 46 bk b 7JQY 27 0.67 667 20 o BHK - 320
WA T S5 i MR BT ZJLQ1 28 0.67 833 15 T kI I 230
WIVTAS T S5 T AR ZJLQ2 28 0.67 625 20 T kI m 300
HRHEA TR B Sk T FIYX1 23 3.67 1250 50 Tk - 480
AR LR B Sk ok FIYX2 23 3.67 1500 53 CAE S 2F - 550
i A A R T FJJO 37 0.20 1 667 26 o b - 75
A A B R T AR BT FJSW 37 0.33 1111 30 o R - 280
A R FJPC 38 0.06 825 45 TR IR 300

2 EXREA

21 AEMAIM®RFEMS X T4

TR () 8 BReT A N T R ACHA 38 T Ao T AR AR R 2 5 (R 2), Hidhliins 3
TR T AR 55 30 B, X i T e 2R S 1 B i A& BB RS it , R DL ZJQY BB T
JEA e, 35 3.90, fRAEA S BLAL G TT A AR TSl ORAE R K AT B A S, Hom R
2, 19410 2.38~2.67, Hrf, FIJO MU il B 1S54 2.34, 5 HABRE MR LA, 20 SR TR 53
AR, 8 AT HAMFEE LT3k 59.1%, HLL1 XTERIF, 2 X FRRZ, 3 LTFRME
LR T AR ST AR — M R, 8 R T R AR TR 74.2%, FEEAE2 ~ 3 m kb
T B ST (BT 5 iR 33.58%) , TR S T2 AR, “F¥h 15.8%, FZEET T 0.68 m Z£4, L0
43 XA BT 15 A T O 3 B B S B B B AR TR OC . WER AT R, 4y TR 5 R bR T A
DLEAT I, BT S B AR BRI bk, A R AR R FE, o U SRAR AL, W FJJO, FISW
HI FJPC Fr AR 20 LT 2R3 51 30.0%, 26.0%H1 38.9% , 1ii Heft 5 He 5 Ak Fir b 45 B sl vig 3k A A s, I
HAR 5 K A 0B T PR S A T3, P DL ZILQ2 B4y T Rde i, 15 96.7%, 21 G N T Ak
T [ B AR XA, P4 IA 0.82, {HUR A % BE /0N B AR T [ U s W AR, bR o3 R R AR Y
ZJLQ2 Frobk, HAR T B EE XA 0.68,
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Table 2 Stem and forking characteristics of the eight plantations of O. hosiei

Wl BETEEE WTEEE X TR 1 XTI 2 X TR % =23 XTE/% KX TR )% @ X TR m)%

ZJQY 3.90 0.81 50.0 50.0 35.0 15.0 15.0 35.0
ZJLQ1 3.87 0.73 73.3 56.7 13.6 3.0 33 933
7JLQ2 3.18 0.68 96.7 60.1 33.3 33 6.7 66.7
FJYX1 2.42 0.80 80.0 72.0 4.0 4.0 10.0 90.0
FJYX2 2.52 0.84 78.0 60.0 14.0 4.0 20.5 79.5
FJJO 2.34 0.88 30.0 22.0 8.0 0 333 66.7
FISW 2.38 0.89 26.0 26.0 0 0 30.8 69.2
FJpC 2.67 0.90 389 38.9 0 0 7.1 92.9
Sy 291 0.82 59.1 48.2 13.5 3.7 15.8 74.2

22 LERAIMEIEKST

M3 FE W AN TR G e B s AR KA, W 38 ARAE 1Y FIPC MR HL - 244 v i g 2
39135 16.46 m F1 26.77 cm, “FEIBARRAFLIL 0473 4 m®, 28 4EAEMY ZJLQ1 A1 ZJLQ2 A AR HASEHy R s |
ik A% F0 PR A L2355 13.30 ~ 14.55 m, 23.89 ~ 25.95 cm £10.333 6 ~ 0.368 3 m*, X MEHE H Bk H
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B 1 7 I S R 1) M T SCBRLL B AR L TR, AW A T AR
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U, 0 23 AEAE Y FIYXT A FIYX2, A& bk BUR G &0 1.2 %, 28 4R4E1 ZJLQ1 A Z)1Q2, 5
FOARRMBURRTFE M 115, 37 4E4: FIJO R FISW, J5 & Bk BURE G TR 0 18.5% , M 5%
w, AR T ORI R A AR 2 BRI A R TR i fAs A= G, Gn ZJLQT 1 ZJLQ2 55 2 $k A
T bk, BEE R G 9.4%, (BRSO G 1 92% ., FIJO Al FISW 45 2 Hr i, mirss #
ARG E I 12.7%, MRRIUNIEE ) 85%, N 4 MAFRTEEAMASEL . aEMAM R4 K
B, BHEONER, 25 FER A KM, RN, WiV 3 20 SR TR ARl bk A 3 i B i A 2
Retits, AALEE S TAEAR A BRI HA IR TR AR I AR R, SRR ) AR S R R R T A
SAH M, Wi, iR R s S, A TIRET G A TR TR,
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Table 3 Average growth rate and wood basic density of the eight plantations of Ormosia hosiei

HoaS i /m W42 /em LBk A B m? AMHEARFERE (g-m™)
7JQY 14.45 £ 2.10 21.95 +5.03 0.286 9 = 0.161 7 0.494 7 +0.035 3
ZJLO1 14.55 + 1.70 23.89 + 4.74 03336 +0.142 5 0.552 7 £ 0.031 2
7JLQ2 13.30 + 2.29 25.95 + 5.05 0.368 3 = 0.162 0 0.559 5 +£0.039 6
FJYX1 10.85 + 1.84 13.15 = 3.08 0.077 3 = 0.052 3 0.537 6 £0.043 3
FJYX2 8.85 + 245 12.89 + 3.41 0.064 1 = 0.047 5 0.537 1 = 0.051 4
FJJO 17.05 + 3.03 17.00 + 4.51 02026 +=0.111 1 0.524 3 £ 0.048 0
FISW 15.13 + 1.24 20.03 + 3.57 0240 1 £ 0.103 6 0.554 0 = 0.052 8
FJpC 16.46 + 1.90 26.77 + 6.48 0473 4 + 0.228 3 0.586 0 = 0.062 0

x4 AERMAIMRAMERZEDEWL
Table 4 Variation of wood radial growth of 0. hosiei
SRR UE AR 1] 72 57 /mm
1~5%  6~10%  11~15% 16~20%  21~25%  26~30% 31~35% 36~40%
ZIQY 2009357 1954+3.12 2142+5.17 2167529 1594+ 1042 16.08 = 1333

Mok

ZJLQ1 21.38 +4.37 21.64 £4.05 20.18 £3.54 20.70 +3.64 1991 +7.76 10.23 + 7.51
ZJLQ2 2413 +7.21 2372 +4.69 23.83 £7.04 2345 +871 2044 685 12.66 + 8.82
FJYX1 1526 +2.05 1553 +2.24 14.89 £290 12.11 £3.78 10.98 = 5.44 9.02 + 5.58
FJYX2 1645 £299 1548 +228 14770 £3.03 1327 +4.64 9.75+522 8.53 + 4.68
FJJO 1512 +£327 1557 £3.03 1523 £3.51 1446 £3.82 11.56 +4.18 8.76 +450  7.40 +449 430+ 197
FJSW 1890 £ 3.14 17.03 £3.87 17.39 £ 6.77 1629 +289 1492 +426 1135+529 955+454 929 +7.72
FJpC 20.63 +3.65 19.65 £2.86 18.29 +£3.33 17.23 +4.58 1580 +£4.59 1510 +347 13.65 +£5.08 9.14 £ 545

23 AEMAIMRAMBEAZEREREOTRIE

LM N TR AR FEA B E RS 5 0.500 0 ~ 0.590 0 g-m™, %5/ BE AR i 38 hn 1 S7 45 1
AEAGAFE T AE 0 25 5 (3R 3), 8 SR MR AR M BE AR FE - 39MHh 0.543 2 g-m™, Q057 M S5 FIbR 43 25
JEMIPLAY ZJLQ2 A FIPC 45 2 He 5 ARH AR A 22 10 a, (H AR FEAR % UM 22 0.026 5 g-m™; FJYXI1 Ail
FJYX2 20 BIAL T 10— N TARA T3 A eps, BRI A 22 5 W 8, (H P03 M AR b AR 2 i i 3 AR —
B, FEMRN 8 A M N T ke, B ZJQY BYARM A B BRIk, H 0.495 0 g-m™, XA 5 M43 %5
JERAH —E MR,

L1 G N AR B AR HEA 5 B2 B Lo 1] S B W S N, 26 ~ 35 45 AR I 3k 3 T304 Ji5 D)) 1 22 B s A7
TRE, FFEIMZAE Z BRI B AR 5% B AR 1 AR S R, (R AR 1 X A MR AR R A (B 1), SR REO
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SR/, SHATM A1 ~ 5P IEAREE | N o6l L

B FRAR YN FIPC(0.539 1 g-em™), ZJLQ2(0.530 2 g

grem™), ZJLQ1(0.512 3 g-em™), FISW(0.498 2 g- ;§0.57 —

em™), FJYX2(0.486 0 g-cm™), FJYX1(0.477 4 ¢- 5 )

em™), FIIO(0466 8 goem™) FI ZIQY (0461 1 grem™), 57 |

Hrsr 50 T 3 AR 1 ~ 5 AR I A% EQ@

JEE KT 0.500 0 g-em™, HiAx 5 He AR Sz b 2% 4
Bede . o1~ 5 AEH A9 A JE IR T 0500 0 g- T 0 15 20

25 30 35 40

em™, MIEL T AR AR 5 B A2 i) A8 S Y £ A AR 15 GVt
DLRF, S ZRAFEAFRY 3 B AROL R — 4R Be iy St 2O e s ZIEQESS= ZILQ2

Kb AR B i T A 5 e Bk, X 5T M 4% o BIYXT —om FIYX2 —e—FIIO

P ) AR LT SR b KA e e HSW ke
2.4 AR AT LGSR A1 waiAIRKRAHAREENEZEATWL
ANGR SHONRS N s L R A MY B8 --F - R AT Figure 1 Radial variation of wood basic density of the eight
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BLNF, BB E MRS A R, O A A R H 0 b B R T B BB S A A s R A ST b AR 1 AR
%% FE AR B ZJLQ1 F1 FJPC % 2 v N TR pk, RIS HH2E 10 a, J5385 00O MARSRE, O M 58 B2 R TH AR L
B 5 BT A HE W T 64%, 43%H1 89% .,
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Table 5 Heartwood radius and rate of the eight plantations of O. hosiet

plantation of Ormosia hosiei

Mgl M/a KRS EAFERIEE/mm AL BAERE/A O SRR T /mm DM AR B R TR L B/% DR TR /%

ZJQY 27 103.20 + 21.13 24.45 + 2.81 39.35 + 16.88 9.75 + 3.38 36.66 + 10.94 1520 + 7.75
ZJLQ1 28 109.06 + 21.34 2573 £3.30 4345 £ 12.67 10.13 + 2.39 39.85 £ 9.20 17.70 + 6.80
ZJLQ2 28 118.10 = 24.99 2537 +3.33 56.30 + 17.64 11.97 + 3.20 47.61 + 11.84 24.03 + 11.77
FJYX1 23 65.28 + 16.04 21.92 + 4.08 25.86 + 10.73 8.43 +3.35 36.28 + 14.57 15.24 + 9.39
FJYX2 23 67.83 + 19.40 21.50 + 4.56 22.86 + 14.13 6.82 +3.98 27.10 = 17.30 10.28 + 9.77
FJJO 37 79.49 + 19.18 27.66 + 5.74 42.39 + 14.25 14.88 + 4.22 53.33 + 10.75 29.39 + 10.45
FISW 37 83.65 + 22.48 27.18 + 9.11 46.71 = 17.84 13.94 + 4.53 54.56 + 10.42 30.82 + 10.78
FIpC 38 113.80 + 24.36 32.00 = 6.15 64.83 + 21.35 16.61 + 5.31 56.97 + 12.23 33.39 + 13.14

BRARIE SN, Szl A8 A FIAR 3 5 B At 55 21 LA N AR O B TR B0 DT OG | LI S 3 % B 35 A 2% F
U] 3= R 3 e i AR AR ORSE MR O AE U LABARR N RE (B B0, w8 BREL A N TR MR b 2 A
FLO M R 51 5 AR AT LA 200, G5 25R 3R], OO MR 5 R B B B WA EXR, il
o T B A O L A I 1) B PR OG AR (] 2), BIRES IR ERA . nl e B e A A R A R
TR RN, RO R SR,

3 Fi 5t

XFEE 8 N TR AR, e BN TR AL 1% 20 P A 13 0 R [0 3 B AR, ) I AT g 1 0 S R
S VAR G N T R ANCR R € 1A 5 RN T SRV o e S &= QU R LA 0 A LS &=
DA, SOB— ST eS| 1 EAERBIAS, & A BTt N TeA, SR Ao XA
SEMLOL TR BT BEFE I  —RE R I A B T LA E RO AR A9 A2 RS, XERR AR Fokienia
hodginsii BB RWIFEH LB, TE—EBEGRE T, Hah Mok A= K BEEBOR B RS g in, S EasR
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Figure 2 Relationships of Ry and Ay against DBH for Ormosia hosiei from the eight plantations

BEN 50%KT, bRor KB R KM MAERZ AR Cunninghamia lanceolata, ¥é#W Eucalyptus robusta, ‘KIEF
Pinus taeda, FLIFARIE Manglietia yuyuanensis SR FHEEIAA MR, ARG E RIS INAYRERIS,
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I3 T HIE R,
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21 FH 3 AN B3 ST M 25 R m pkh B BTR Y L R AT B KIS SR 0200 TR R 2T A R
[RS8 NN N/ A O ) (I N EA N N O 0 =T B S - S T e (e B N LS B | B i D R
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FAFE N MR H 25 AR KA G, PRI | S7 b A% AR FIORR 53285 8 4530 2ok 52 e AbA 9 422 1) A iy ik — 2D 52
e o A4 BB B i e o £ KRR N T RO A > A3 R o TR 5 428 53 J31) 5 0 Y 285 1140 e P T A G R pR S0 E
G, HACRBIIRA T 0.7 L b, FBRICFEPWRSG TARLIGR, Kk, Py (R i, %
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