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Comparison of structural characteristics and physical properties of
Huangxinnan and Zhennan woods
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(a College of Forestry.b The wood industry and furniture projects,Sichuan Agricultural University ,Chengdu,Sichuan, 611134,China)

Abstract: [Objective] This study compared the wood construction characteristics and physical per-
formance of Huangxinnan and Phoebe Zhennan to provide basis for the distinction of Huangxinnan and
Phoebe zhennan woods in the market. [Method] The wood anatomy method was adopted to study and ana-
lyze the macro and micro structural features of Huangxinnan and Zhennan woods and the physical proper-
ties were measured and compared. [Result] The Huangxinnan wood in the market was mainly from Man-
glietia of Magnoliaceae and from Phoebe puwenensis Cheng of Phoebe of Lauraceae. When the moisture
content was 12% , the air-dry density of Zhennan wood was the highest, followed by Phoebe puwenensis
Cheng wood and Manglietia wood. Zhennan wood had the most stable size, followed by Manglietia wood
and Phoebe puwenensis Cheng wood. [Conclusion] Zhennan wood had the best quality, both density and
size stability were better than Huangxinnan wood. Huangxinnan wood in the market had higher density
than that of Manglietia wood,but its size stability was much lower. In the courses of processing and use,
Phoebe puwenensis Cheng wood was easy to get distorted and cracked.
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Table 1 Macro structural characteristics of Huangxinnan and Zhennan woods
AR HE FE i AR5 KA SR I R AL
Wood Sample Wood color Growth ring Smell and taste Pores
AR SRR L TR IR I R BUN ORI
1~ b5 e 2 . ) o
?:: 11 ]?:3 é“%j%%%r A Eﬁﬁﬁ arent Have sour smell without Undersize pore, visible under
w0 ampie ciow brow uite appare special taste magnifying glass
Huangxinnan ,
s N R E S TR IR R HVANE LN
e HH § ~ B § - . . . . ..
Ei:rl:)lle 1 k%r(%}vffgown gu{£?1%Jieji? Have light aroma with-  Undersize to medium, visible
Samg appa out special taste under naked eyes
WY 46 1A 2 R 1A (3 N S A F
ikl T (0 4 Apparent with deep He \j"’r”m' ith bitter Slightly less or undersize to
Zhennan Yellow green ribbon  ribbon between grow- ¢ dTVL aroma w ¢ medium, visible under naked
th ring aste eyes
AR A M Sk pra EE il i b 2 21 X IE
Wood Sample Ray markings Grain Axial parenchyma Wood ray
. HOH A 40, IR T B
E=2I .7‘- )
B 1~3 [iETA SUPLH IE// «ﬁa\ﬁi/{f terminal The number of wood ray is
g Sample 1—3 Apparent Straight <685 quantity.termina medium, thin, visible under
O A type naked eyes
Huangxinnan ‘ ves
i SN O URE E JE E  EECY I BN
, - (=gt BT
i B § 2 = e
?un)?‘ 1 f)ﬁ) it éiﬁﬁ;ﬁ Less quantity, visible The number of wood ray is
ampie bparen rae under magnifying glass;  medium,impalpable,obvious
paratracheal type under magnifying glass
BALCHEBKRETHE,  BEWE P a0 e,
L » i m KEEFH R
g;:qzinm ?—J\j;f;rem i)—f%gﬁht Less quantity,obvious The number of wood ray is

under magnifying glass;
paratracheal type

rare to medium, impalpable,
obvious under magnifying glass
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Table 2 Microscopic structure characteristics of catheter and pore of Huangxinnan and Zhennan wood

Y N & I . 5] 4 145 T Ao
Akt B waxm DL HFAAL LA HRAAKX SBAEY
Pore P . Ervascular Inclusions
Wood Sample Pore type Pore combination Perforation plates S
arrangement pitting of pore
GRS e st s b s A g
Y 10 ) R i 4 SISO R
% ¥ 2. gL L AL LRIEE AR
FEdh 1~3 5] T A Solitary pore and =% : . =27
. . . The type of compound per-  Trapezoid-
Sample 1—3 Polygon and  Scatter radial multiple e . Less thyl-
foration is trapezoid, the al
N oval pore, pore cluster . ose
O s rar perforation plates are slant alternate
Huangxin- S rare
nan Mg AL R 99 3% Bk
. o EHALMIL. % e
VA% B 50 1A A s A5 AL RALE I Thv;: 1y;/);3 of simple perfora-
P 4 & - Solitary pore and . ? ) H5 HAZ AR
Scatter and . . tion is round and oval,
Sample 4 Round and o- . radial multiple . . Alternate Thylose
diagonal compound perforation is
val pore, pore cluster .
. rare, the perforation plates
is rare .
are slant, the perforation
plates are slant
i 4 E 2 VBRI Y, B %
AL R g o AR IV 55
T 5 L I FLEBRIE . 5 DL, 28 7L A m
& JE b G [ < ol i 2 R The type of
) ! WUESAIE] R o + The 1 A )
Tl 17 o L simple perforation is round 5.4 HAZ A
Scatter and Solitary pore and
Zhennan Round and o- . . . and oval, compound perfo-  Alternate Thylose
diagonal radial multiple L
val ration is rare, the perfora-
pore, pore cluster .
. . tion plates are slant, the
is multiple .
perforation plates are slant
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Table 3 Microscopic structure characteristics of axial parenchyma of Huangxinnan and Zhennan wood
AAF R T RE 2] A A &Y T 2 8 28 v 4
Wood Sample Axial parenchyma type Inclusions Oil and mucilage cells
Fil 1~3 LIRRN BRF I B it A K L N
ok Sample 1—3 Terminal type No gum and crystal No
Huangxinnan P64 i B B I A L 0L
Sample 4 Sparse paratracheal type Few gum,no crystal No
RO TR B R L 9T BB SO .
Wik IR H BB R 0T B R Ok B T o T B
Loop shape, sparse paratracheal type, .
Zhennan A Little gum,no crystal Many
diffuse parenchyma
A CE D5 WU AR B RV R 5T 2k 45 M 4R AE
Table 4 Microscopic structure characteristics of wood ray of Huangxinnan and Zhennan wood
" ‘/E | \)ig ‘/‘:‘%l'_‘{l-: \/,i A~
bt o I i 4 AES) SR, e ] ETQXWF'.%
Wood ray Wood ray Height of s Inclusions of
Wood Sample Wood ray type " Specific cell
arrangement composition wood ray wood ray
SN MK BHHLRD>. 2 25 E 6~20 400,
N ) . { 2~3 % B R R 2~T A4
Befh1~3 Ak nE oA WAMAR TR gy A
Sample 1—3 Unstoried eteromor niseriate wooc ultiseriate rays are taller (-~ No
phism types ray is rare, 2 —3  6—20 cells,uniseriate wood
WO are [l and [I  lines rays are taller 2—7 cells
Huangxin- ’ :
pagm SRR HAI L £ U
v a = I #4 2~3 4 Z 5 5~33 4 i e
R n A LA L S ) I
Sample 4 Unstoried gteromor m‘s‘ermte WOOC A ultiseriate rays are taller No Gum, no
phism types ray is rare, 2 —3 5—33 cells rvstal
are [l and 1[I lines crysta
B LMD, 2 BAlE 2~7 AR, 28, . op s
SO FIBEER T 2~ 555 AN 1. g s AL
it A F ) B A PR T
S = pit) 3 A4 %10~20 >4 i ' I
i &4t Het : Uniseriat q Uniseriat is taller 2—7 (2 CENTEINTS
Zhennan Unstoried eteromor niseriate wood niseriate ray is taller Many oil "
phism types ray is rare, multi- cells, multiseriate rays are .
and muci- Many gum,

are [l and [I

seriate rays relax
2—3 cells

taller 6 —20 cells or more,
usually 10—20 cells

lage cells no crystal
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Fig.1  Microscopic photographs of three sections of sample 1 of Huangxinnan wood
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Fig. 2 Microscopic photographs of three sections of sample 2 of Huangxinnan wood

| E ) { 1§ ©
B2V TH(100X) C.EXVITE(100X)
B.Radial section(100X) C.Tangential section(100X)

A3 SO AR 3 = VI WA A

Fig. 3 Microscopic photographs of three sections of sample 3 of Huangxinnan wood
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Fig. 4 Microscopic photographs of three sections of sample 4 of Huangxinnan wood
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Fig. 5 Microscopic photographs of three sections of Zhennan wood
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FRIELR 5 il o) il B 21 2058 5 450K 1 D s R TR AE B
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Table 5 Comparison of main structural characteristics between Zhennan and Huangxinnan wood
ARAF FE i LB B R/ B 8L T 2 S 26 9 44 i
Wood Sample Number and size of pore Ervascular pitting Oil and mucilage cells
40~50 A/mm?, FWALIZHEEZ N 46 ~T72 ik 1w
" VN AR-XT 2 N U
g 13 um RPARTBRIIL s g R L
Sample 1—3 40—50 per square millimeter, the chord of nate None oil or mucilage cells
WL A pore is 46 —72 pm
: 90 /™ 2 g e ~
Huangxinnan -y 18~20 4 /n?m s E}L?Z{%}J 80~135 pum % 5 o 28 5 0 e
- 18~20 per square millimeter, the chord of : .
Sample 4 pore is 80— 135 um Alternate None oil or mucilage cells
eis 80— ©
T 2 L 8 A I L A A T
Wil 16 A/mm?*, F fLiZE L H 70~90 pm 5 R S5 £ T el 1) T 2 21
Zjltlc#nnan 16 per square millimeter, the chord of Alternate Many oil and mucilage cells, and
pore is 70—90 pm almost can be found in wood ray
and axial parenchyma
N FE it AR A Bk VN ZRUATS Al 1 7 RE 2H 21
Timber Sample Smell of wood Taste of wood Axial parenchyma type
. BRER.ED MY R A
N . L 5 Ik 15 3 N
PR 1~3 W14 2 LUK %Iﬁiiz}i(tﬁx*eci'ﬂ Mk
Sample 1—3 Have sour smell Laste specia Terminal type,less quantity,and like
LA aste light filament in transverse section
Huangxinnan N ) R ) ) )
FE i 4 B R A G TCHF IR R With- FEDIR, 420
Sample 4 New section of wood have light aroma out special taste Paratracheal type, less quantity
o ABERR O 4 ok SRR SR S5 s 5 R 2 22 AR
Zhennan New section of wood have light aroma With bitter taste Loop shape type. sparse paratra-

cheal type, diffuse parenchyma

XD RIRE AL 1~ 4 5 TR 0 R B4 i AR 0T
F1oxt EE AT LA HE AT 5 O A A X ) 2 B R B

LR N e 7] T e o G TR e LT 7 i
2B UL A A RO s A LR AR 2 MO T0~
90 pm, -4 16 4~/mm” ; 5 i) SCFL X E B 57 fL K
2 0y B AL A IR B2 20 FLAES AL 5 ol 1 % 5 2 210 36
IR M5 AR S BRACIR 28 S 2R 3~ 35
AU LA E S 280 10~20 A0 s ith 40 i 2R
AR L DL A TR S B B i RE AL 2 s R
SE 4 200 i R il 1) R 40 5 0 R R L B AR DL

B R R A S AR R D) i A K e i P
W R AL Kb B AT R Rk, B
FOR LR s KM FLo% AR Z 5O 46 ~72 pm, 13
40~50 A~ /mm? 3 45 [A] S0 FL R B AR BB AR 57 L 25 L
ST Ay Wl oK S 5 AL 5 Al 1) BE AL SUN B SR L 22 90
2 6~20 AN 5 b 40 i s e AR 00 M R DL s AR 4
JIE PR AR T e it TR AL

L A A R SO AR AT 2 K i A
BB A B V) i B A R A BTG HOJC R
GRUEGWR s KM LR 42 2 80 80 ~ 135 pm, R 3y
18~20 A4~/mm” ; 4 [8] SCAL B L 50 L2 L B 57
AL s Jh 1) W BE L BUN 5 AR 2B Z s 5~ 33 A4
JYEL 5 9ot 24 Y 52 00 L AR DL A S 4 4 i A e e
20 /DR S AR AR OR L
2.4 WEHEROMSMEAMYEEREX L

o T B AR A 1~3 )8 TR 22 B & K

Mo D5 I BB ML 5 8O0 AR RE i 2R i 4 B i A a2 A T
Py R RE AT EE 20 B ) B R G 22 5 0 e L e
IKEEN 1206 1 4 1% B RT3 ML AR %
SR VLIE 6. [ 6 B, MURE AN O R AR A 2 AR
a4 TEE K E R 12 %0 i ST %5 5 4303l o 0. 561,
0.494 F10.552 g/cm’® , WA 1Y <1 %5 B e KL 0
FRE S 4 WZ B IAE 2 RS T % B /N

0.60 - 0.561
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L e 0.494 : :
0.50 bass] i 0.479 N
D 8 8 b
o 0.40
B
e '3 030
an =
=2
Jim 0.20
Bt
0.10
0 i 5 8 X 5 8 . B 8
ETHE STEE A B

Over-dried density Air-dry density Basic density
E b s 0 2800 R 25 T B0 A B
[Zhennan;: [JHuangxinnan sample 2; C-]Huangxinnan sample 4
6 B B LR B 2 R 4 4 TR
T B B 1 B
Fig. 6 Comparison of Zhennan wood and sample 2
and sample 4 of Huangxinnan of Oven-dried density and
air-dry density and basic density
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[ Wifs Zhennan; [ # 0> 4 #£ F2 Huangxinnan sample 2; 1 /0 i 4 Huangxinnan sample 4
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Fig. 7 Comparison of Zhennan wood and sample 2 and
sampled of Huangxinnan of Linear swelling rate,volume
swelling rate in radial direction and tangential from

dryness to water saturated state
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I 5% [i) 28 10 ik 2 A R i 36 S AR 0] 5% 1] T 45 %
AR T 48 R0 %k 4. 2%.5. 2%, 10. 5% Fl
4.0%,6.5%,10.9% , 12 [ fk R 5 5% i@ K R 2
bl 0. 808, 2w T4 R 5k m T4 EZ N
0. 615; B{AHFE fh 4 BYAR W) | 5% [n] 4200 K 258 AR ]
K 238 B A 1) 5 1) T 48 AR AR AR T i R ok L 4
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R K R 5 R R K R Z b 0. 529, 42 ) T 4
R E TR 2R 0,560, R F a2,

3 45 1B
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Fig. 8 Comparison of Zhennan wood and sample 2 and
sample 4 of Huangxinnan of Linear shrinkage rate,volume
shrinkage rate in radial direction and tangential from water
saturated state to full dryness
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