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Study on Anatomical Characteristics of Logging Residues of
Quercus variabilis

Zhao Penghui, Zhao Xiping, Guo Pingping, Yang Yonggiang, Liu Ziyu, Chang Bingbing
(College of Horticulture and Plant Protection, Henan University of Science and Technology, Luoyang Henan 471000, China)

Abstract: Taking Quercus variabilis in Longyuwan forest farm of Henan Province as the research object, this
paper studies the anatomical structure of its branches and roots in order to provide basic parameters for its pro-
cessing and utilization. The results showed that the branches of Q. variabilis are the same as the trunk, showing
the characteristics of ring-hole wood, the pipe holes of early wood are large and arranged in a single line, and the
pipes of late wood are arranged in a radial manner. The xylem of tree root presents the characteristics of semi-ring
hole wood, the difference between early and late wood vessels was not obvious, and the single pipe hole was dis-
tributed in diameter column. The fiber length at the branch was 822.436 um, width 13.527 um, length width ratio
was 62.354, wall cavity ratio was 0.510, and the fiber accounted for 61.677%. The fiber length of tree root was
991.929 pum, width 17.062 um, the wall thickness was 8.101 pm, the length width ratio was 63.155, the wall cav-
ity ratio was 0.980, and the fiber accounted for 64.667%. The ray height and width of branches were 264.305 pum,
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16.062 pum, ray accounted for 21.127%, and the root was 355.739 um, 23.917 um, accounting for 23.725%. The

distribution of parenchyma of branches is similar to that of trunk, which is ring tubular in early wood and banded

in late wood. The parenchyma of early and late wood of tree roots were arranged in bands. The root and trunk of

Q. variabilis meet the fiber raw material index for papermaking. The duct size of the root was lower than that of

the trunk. During paper printing, the probability of duct sticking out was lower than that of the trunk, which can

improve the printing efficiency.

Key words: Quercus variabilis; branch; root; wood anatomy

¥ ¥k ( Quercus variabilis) & 5¢ 3 Bl
( Fagaceae ) #:J& ( Quercus ) ¥, J 20T
FEAEI . WILE 20 208X, EEARKER
K 800 ~ 1600 m, J2 Fe [ 2 it 217 55 - o] I bk 32 2L
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FECEACAM L Y BRI 7Y, RS
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80 4FAX, B - $2 R A&, R
JETRARART A (BB M. B DL AR A )
=T D L €6 B w21 B8 19 M B
A RN T kA, RECRE B R A
KPP EFEAERRIE], I B AR AR IR g R g
AR, B Rz B A RN T3 a5 iy 1,
FARF R AM TR AR REN ., Bar, KRE
A T AR A G e i, (0 5 2 B2 5 41
SO H A G s 4R Tl K, 3 4R (8 FH A ) i 44
P A i 60% LM, BT LLSR AR [ R R A 5 R
AR Z T B2, SR~ HERF, L
e Btk . AR XS 8 B AR AR AS RIS AR 1) A i
R IE HEAT TAESE, SO T ik 4R 41 4k R

RPIHEARZHL
1 #Rl57E%E

1.1 SR RISRIE

SES AR A TSR, AR T
B BATT VIR 165 km AR 48 L5 b 09 28 )11 B85 0
HALZR 2 111°40" ~ 111°49", Jb4h 33°39" ~ 33°46/,
4K 1083 m, FRARA i 523K 98.6%. M LIV 1Y
e Bz MR e B 3 AR AR B R 4T, T HUE )
FERS (3R 1), MAER A RERL R AR BRORE , AR B
B 6~ 10cm, B, FEM & 1.3 m &bwg ) fi
AERHEAT I AREES

&1 ERPHEXHE

Table 1 Basic data of sample trees

¥ A% /cm /m BT #i/m e/
1 17.9 153 5.5 3.5
2 18.5 17.9 5.9 4.7
3 19.5 202 7.8 5.1

1.2 XWHE

T4 K AR AR AR B RE A DT 1 em x 1 em x
1em Ay /NAR B, KRS A PTEC 1 om K /97
Bt, RIGHHN=FMIK OBEER (KBNS
1:1) #4744 AL H . 76 RM 2235 £k K 41 A AL
(PRE ARG A R E]LAEE) EH AR =
YId R (15 um) M) RIS AT g m, i
SR (30% ) —SALAEXT ARM EAT N, BATHY
o3 T MRERTGE U] - ffF DM 2500 Pk R B i %
(PR RMARGEHRAR, EE) #HTHME, &5
{#FH TDY 5.2 AHBA 50 i 22 G adF 4 7 40040 D) 4t

FEREYITH LG AR A A4 SR 4k STER
BEAM A2 i, SR HARE R N & 100
A, BOPYME ., e D) 5 2 40 58 3 K B
TR 100 1>, BCFHE . EX Y EARSZ
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Fig. 1 Anatomical structure of different parts of Q. variabilis
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ek, b HIE 64% Lh b BB £F L
o A A A AR AT G S AR AR . (UL S
B, TR AR AR A A DL S G R T A A N R
To X IR E AT S ACE R — R

(Populus), W45 5KE, MR AT, &
Y Ik 63% JE T i 4UEUR e R AR
ORI R A 21 4 5 LE 55 J U0 B 4 okl 5 22
FRAR/IN, £ GO0 1 4R JFORH JEAR IR .
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Table 2 Multiple comparisons of tissue ratios in different parts of early and late wood of Q. variabilis

W%

FHR/%

e Eiion A%
L) LR 21.172 £ 1.110°
FE = 12.333 +£2.035°
L YEL R 61.677+2.712*
HEREZH A 5.175 +0.785°
Wi A Lk L 26.906 + 3.103"
FE LR 3.886 + 0.402°
LYt 59.211 +2.684°
HEEZ S 11.187 + 1.125°

16.525 + 1.805°
24333 +2.811°
59.000 + 2.631°

4,985 +0.875
23.766 + 4.325°

2752 +0.417°
64.481 + 3.970°
10.058 + 1.187"

23.725+£2.912%
11.666 +2.903*
64.667 £ 1.315°
5.545 +(.885*
19.835+£0.773"
6.010 £ 1.734*
64.151 +1.080°
9.258 £ 1.025°

I RRNGFRFRR 2 EE (P<0.05),

VL RE 20 ZULE LB FIG A () 19 22 S R B 2
THRE 20 2040 A Tl 1) YRR 2 RN S LR RELH L,
HFMEEE, A THS R ER, ISR
SRR REH A Bl SRR L E P TR B
18 LA S 3 A P 38 2 X A8 Bz Bk 4 7
WA X e & B, A A T BE 4 4 L
TR, 22T 2 f5 . A FRALAR 4 i
BE UK, WA/ BRSO A AL
AhEEEH A K, PR RN X — 22
P4 Ji DR T R AR DAL Syl o R 2 SRS L A4
8 L Ath 441 if 28 Y A 23 8] 4 A B A7 A — o B A A
KR,

Bk . BT AR MM SE LR Z R AR
L TR T H S SR AR R AL S
F2H (P<005), WHARMPELERD R
TR AR 2 5247 . AT LM 2272
MARE, HRMM LR XA K,

22 WIRAMMRARKFTHERTESR

M 3R 3 AL, BB R AR Ab £ 4k 98 R R
13.527., 17.062 pm, K&k 60 DL L, BERELL
9 0.51 F10.98, BREFYEAR s MK T8 Lol , HoAhds
PR R B 2R (P<0.05), MRIBLT4EKE
HygbatE, KT 1600 um MKET4E, 900 ~ 1600 um
JEELRYE, NT 900 um AT LF4ERY, K K ARAR
MMTHIE Frhaserdy, BitE FRsdt, WK
TEHRE, BRI AR b K 58 L343k 60 LA E, &
TR, A ILREAFERHNER . L

YR, e BRI A4 45 5 i 480 0
BHbRHE . 53 —T7 T, N H AT A A7 J AR
Yo i ARIEAT RO BIE TS T R B, 1 I8 AR 0 41 4
KEEPIIMEAE 1100 pm Z2 47, EBEAE 22.3 pm 72
£, KROCHCHFIME Y 49.57%, S8 BARROM A
FIA AR Y £ AEFEPRAEOS LE , A e MR A0 21 4 1 B2 0
YL ESR T A, (HE T [ B 2R A v A5 27 4
KB, e BMRBR IR b A 58 LY T B AL

R3I BREBREMRIEERSELR
Table 3 Multiple comparison of fiber indexes of branches and
roots of Q. variabilis

WH A /um R /um
Y E 822.436 +23.071° 991.929 + 30.814°
YL 13.527 £ 0.256" 17.062 + 0.485"
LR YA 9.141 £0.189° 9.049 +0.152°
2T HYEREJE 4387 £0.226" 8.101 + 0.429°

Kt 62.354 +1.925° 63.155 +2.755"
BEIEE I 0.510 + 0.032° 0.980 + 0.058°

I ARNGFEZFOR 2513 (P<0.05).

23 BEMIAHEZESEZEBRTER

H 3 4 AT, RHAR B9 AR B4 B 5 58 FEAE N
355.739 um 1 23.917 um, HIR THE AR, &
EESARE, HEHREZRRE (P<0.05),
B AR A S £ 4 B v B 5 SE R E O 11.892 um I
91.517 pm, HRTRBFR T4k, HAEHA Sk
e RS EE R (P<0.05). PR
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LRSI TR, TR . SR A
KT my GRS A4 oy 5, 20 R s P2 AR ke

HOR BRIV, &R 2, &
AR 7 2 R R 11 T 27 Ak B D FE B fl 1)

R4 BEBEBUAHESESEESERLR
Table 4 Multiple comparison of height and width of wood rays in different parts of Q. variabilis

i H EiEtay A /um B+/pm PR /um
VNI [ 264.305 + 35.669° 275.057 £30.131° 355.739 + 26.639°
FERE 16.062 + 0.713" 16.391 + 0.792° 23917 + 1.121°
ki o BE 8.887 +0.163 9.079 +0.282° 11.892 + 0.228"
i 41.719 +1.202° 49.021 + 1.883° 91.517 +£3.151°

E: ARVNGFREORZEREE (P<0.05),

24 BHUSERTER

HI 3% 5 AJHL, WO A HAR I T > RHR >
WA, Z558FE (P<0.05), BHERRNDE,
R FEERERK, ERH 326.660 pm, H4fE
] R A A i 51 2 2 1 S5 0 0 A0 b o Y,
RARHAR AL S TR, BT Tk, 7EE4tT

b, SR, B R AT BETE LR, B A0
SRR PR R AR BRI EE R AR, AN
WUE, HEMSEm T EVRIBLAREORT . AR AT
WKAFTTE T IR B R py T g, (H 5 2454
OB R, J BT REE R P BT LATE S
U e A T AR N SRR o

RS BREGERMEHUCSEERSELR

Table 5 Multiple comparison of vessel diameter in different parts of early and late wood of Q. variabilis

mH Fabr P /um F/um FAR/um

) R EAE 113.051 + 7.413* 326.660 +29.221° 124.030 +9.103°
X0 AR 77.342 + 5.901° 178.198 + 13.308" 73.615 + 5.589*

i) wInER 41.660 = 1.970° 41.015 + 2.400° 44.902 +4.112°

GADN-gES

29.812 +1.910°

27.678 £1.912° 28.603 + 1.900°

E: ARNEFRFRZERBE (P<0.05).
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