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WE. [ ] A3l AaAeA A RREEERE, [FHF] 14 F 42 2B 2K 5B Quercus nuttallii, 7K Hx
Quercus nigra. 4% %k Quercus shumardii 3 %, RA G Z LM 8 %k & XS ZATHEXRD)FF R L %W &5, %
HLBRERE, FABRBERTTESHBEDASH (SR HEBLRLFERESH A 117214, 1 178.68 F=
1 16245 pm, 450 F 4 % % 1586, 16.56 #= 16.91 pm, #¥1 £ 55 ¥ R 2 F (P>0.05); W& FE 5 5 % 1023,
11.19 # 10.96 pm, Z R4 H %4 1.85, 2.10 #= 1.91, #H £ F 39 B F (P<0.05); 3 A EE LML LA SN A
33.79°, 30.48°%= 34.10°, % & E 5 5K 51.35% ., 53.30%F= 52.97%, #ria) ¥ LA AR R F £F(P<001), 3# £ H 4
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Fiber morphology, microfibril angle and crystallinity of
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Abstract: [Objective ]Measuring and analyzingthe fiber morphology, microfibril angle and crystallinity can pro-
vide a theoretical basis for its quality prediction and utilization. [ Method JTaking 14-year-old Quercus nuttallii,
Q. nigra and Q. shumardii as the research object, with the maceration method and X-ray diffractometer (XRD)
employed, a study is conducted of their fiber morphology, microfibril angle and crystallinity with a regression
and variance analysis made of the data. [Result](1) The fiber lengths of the three species of oak are 1 172.14,
1 178.68 and 1 162.45 pum, the fiber widths of the three species of oak are 15.86, 16.56 and 16.91 pm with no
significant differences among species (P>>0.05). The double-wall thickness of three species of oak are 10.23,
11.19 and 10.96 pm, and the wall thickness-lumen diameter ratios of the three species of oak are 1.85, 2.10
and 1.91 with significant differences among species (P<<0.05). The microfibril angles of three species of oak
are 33.79°, 30.48° and 34.10° and the crystallinities of the three oak species are 51.35%, 53.30% and 52.97%
with extremely significant differences among species (P<<0.01). (2) The fiber length, the fiber width, the dou-
ble-wall thickness, the wall thickness-lumen diameter ratio and the crystallinity of three species of oak dis-
played an ascending trend from pith to bark. The microfibril angle displayed a descending trend from pith to
bark with some fluctuations between the rings. [ Conclusion ]The radial change of the fiber morphology, the mi-

WS H 0. 2019-03-14; &0 H 8. 2019-06-20

HeBIH - TLIRE FH I H (BE2015370)

EE RIS RIS, WFAMMHTIIE, E-mail: 976940379@qq.com, HAFMEH : W, HFZ, M AM ML

AR S AR RIS . E-mail: panbiao@njfu.edu.cn




55 37 BH 1 RIS SRR E LRI RILA | A2 RS 159

crofibril angle and the crystallinity of 14-years-old Q. nuttallii, Q). nigra and Q. shumardii was not stable but
stayed in the juvenile stage. Also, the fiber length, fiber width, double wall thickness and microfibril angle
demonstrate favorable fitting with growth rings. [Ch, 3 fig. 2 tab. 21 ref.]
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1 058.8 mm), AIEHRFW SN 8.48 m, “FIMFE N 19.28 em; KBRF-HIH 54 10.68 m, - f
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R 1l A, IS BRET e K B AR m AR ALV R 1 032.46~1 255.46 pm, “FX{H A (1 172.14+86.88)
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Table 1 ~ Comparative analysis of fiber morphology
- 21 2 K N
AL i /pum 2 {E/pum 5 5 KU % P AL /pm FHE/ pm R REU% P
YUIEHE 1 032.46~1 255.46 1 172.14 + 86.88 7.41 14.14~17.69 15.86 + 1.11 7.02
KBk 1 018.04~1 281.27 1 178.68 + 95.54 8.11 0.941 560 15.53~17.34 16.56 + 0.70 4.24 0.062 224
FFIAL 1 .010.34~1292.56 1 162.45 + 112.67 9.69 15.43~18.51 1691 + 1.20 7.08
- XLHE J5E BEJFE LE
AL TE ] /pum FEME/m B REU% P B /um P/ pm R R P
Y4 IR 8.77~11.67 10.23 £ 0.91 8.89 1.55~2.32 1.85 £ 0.26 13.97
JK R 10.65~12.15 11.19 + 0.54 4.85 0.028 812* 1.68~2.44 2.10 £ 0.23 10.97 0.035 464*
& I BR 9.40~12.34 10.96 + 1.03 9.37 1.67~2.15 191 £ 0.16 8.22

LT PO RAR T B B Rl (0] 22 5 PR 00T s %7 3RIR 0.05 /K A A 3P 22 e

22 WA«

AT 22 R AR M S ) R R, AR M BT LR R AR E i R bR . AR R
. NEERRILET 22 f 4% 1 A AR YE R 30.02°~38.73°, SFRIME N 33.79°, /K#EA 26.12°~33.52°, FHI{H N
30.48°, #FIGERN 37.65°~30.93°, FHIME A 34.10°, 3 FERABLET 22 M K/AMR IR &7 85 (34.10°) . 4hE5
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Figure 1 Radial variation of fiber morphology and growth ring from pith to bark
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Figure 2 Radial variation of microfibril angle and

growth ring from pith to bark

Figure 3 Radial variation of the crystallinity and growth

ring from pith to bark
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%Ek?%3a%%ﬂAﬁﬁ,ﬁ$%ﬂﬁU RORAE, FHCRBEEE] 0.960, 2485 R FEF 3 AR 21 2
XUREJRE 5 PR AR Y 2 ORI Z AT BB UL 5 G 2R , JRARET e WURE J5 5 A4 K AR B0 3 il R 4005 G R ek,
AT BRI G ROR Al , MR REGAE] 0.972, GHIEBRILET 2260 5 A K 50 19 5 38 5 0 B0k B0 B0 i 41
B, KER LR AR 2 Wlh & B G, HorhKAR I BRI AE, AC RN 0.748,

R2 HERS. MALASERENDIIEFSHN

Table 2 Regression analysis of fiber morphology, microfibril angle, and growth ring

LA A FEAR [l 5 5 R?

YR AR y=—2.004 3x*+48.641 0x+964.540 0 0.943

YRS R K K AR y=—4.235 44+76.000 0x+917.510 0 0.933
i H AR y=-1.673 2x%4+54.666 0x+926.210 0 0.962

EURER N y=—0.004 0x*+0.040 0x*+0.330 0x+13.710 O 0.689

YR SR K IKHR ¥=0.889 0x*-0.190 0x*+1.280 0x+14.310 0 0.656
ET AR y=—0.010 0x*+0.220 0x>-0.590 0x+15.832 0 0.960

AWK y=—0.120 0x’+0.400 0x+8.340 0 0.884

RUEEJEE 55 A A KR y=—0.116 0x*+0.790 0x>-1.630 0x+11.580 0 0.922
& I KR y=-0.020 0x*+0.510 0x+8.780 0 0.972

4 55 R y=-2.529 0lnx+38.007 0 0.481

Wer 5K TK AR y=—0.143 9x’+1.356 4x+28.960 0 0.748
IR y=—0.110 0x*+0.988 3x+32.896 0 0.337
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0.900 LA I, XEEJES5AERKAMCHR PR 2 W& & ROR A, MHOCREAE 0.900 DL 1, flsF
22 SRR . KR 2 IIMZILA BOREAF, AR EE 0.700 UL,
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