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Physical properties of tobacco stalk fibers along the stem
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Abstract: To use tobacco stalks more economically and to improve their value, variation in fiber size, micro
fiber angle (MFA), and the relative degree of crystallinity for fiber cells in tobacco stalk fibers along the
height of the stem were studied. These were compared to industrial hemp stalks and castor stalks using an opti-
cal microscope and wide-angle X-ray diffraction. Results showed that the tobacco fiber cell had a favorable
mid-length and good fiber size (The fiber length is 0.76 mm and the cell wall thickness to lumen diameter is
0.50). Also, there was a marked difference between the variation in fiber size for the tobacco stalk and the in-
dustrial hemp and castor stalks along the height of the stem, for example, the fiber length at bottom part of to-
bacco is longest wihile the fiber length at midoint of castor stalk and industrial hemp stalk is shortest. MFA of
the fiber cell wall at its midpoint was samller compared to the bottom and top parts (P= 0.000 1), and the
relative degree of fiber crystallinity decreased (P= 0.000 1) with the height of the tobacco stalk stem. In addi-
tion, compared to industrial hemp stalks, castor stalks, and Pinus kesiya, MFA was greater, the relative de-
gree of crystallinity was also smaller, thus, tobacco fiber qualities were excellent and would be conducive to
further study in the future.[Ch,2 tab. 9 ref.]

Key words: forest engineering; tobacco (Nicotiana tabacum) fiber; fiber size; micro fiber angle; relative

degree of crystallinity; variation

JHHE Nicotiana tabacum (2 S A RN, HAMH FZZHTAHBW. BEr, WHEAMEESEEDN
HEZTAEMZ —, HZA 0 LB i T o G841, AR R B g8 0 AU, Bl A R Y
YRR S s A be o M2 —Fh UL BT A AR BT sk, ASAURT DR T GE 40, 38 mT DA K il 25 i B 55
AR EE . BEAh, HAFF I A] LAgE R T E IO B 3 3 ke & ™ Y, ER A A5 8 Tl Ak g AT .

Wk H 8. 2012-07-25; &I H H]: 2012-10-15

SEETUH  [H R A REE A R BT E (31060098) 5 2 A FHEHR T I H (2010CD064) 5 =M A BB T %

Wi H (2010Y302) ;5 = FE 44 & A2 F Rt H (XKZ200903)
EF @A 20T, B#Eez, W, AFEREEASHMER . E-mail: 1xp810525@163.com




30 &5 4 RV AF  MERT LT 230 40 W B REAE SN 1) b AR AR 549

SRl AR HTMERT 21 4R il # v25 db R SZ S 0L, BRITON S A IART T AE OO0 AR IE, ORI RIAZ IR 9 5, 3
IAE R BRI, 3 T LA AT BE B 18 B PR B i5 G o O T LB — B AR, A b ZEBT S AT 47 2
MRtE, IRLT AL S EPERE . D300, MRAT R —Fl 1 AR AR IR JsURE, WFFE LT 45 PEAE HE g LY
AR SRR, T R A D SRR 4 A A BB A A RO B — RE I SR o B T R AT £ 4 (9 03
Py BRSPS AN ) b A S

1 SEHe AR An 7 &

1.1 SKEH#

MFF: WMHZMEA, M2 1 m, HE 10~15 mm, 25 (B 3228l B R0 . AR T3k i Bt 41 AR ) o
THER AT & TR 20~28 °C, R 40%~60% 1 25T 2 A o BURAT A9 R & . R ERA EAR 3 A AR
VERBETEX G, 7 IBEIE 3 AR S AL LT 4RI AS | AT 22 A FIAR X 45 b i
1.2 SKEWHZE
121 f et SRR B s R USUK SERT RN, FESR KR B HUNRE, B Z=FESTTT KIS . AR
119 BUAK (R AR 73580 309% ) FIPK IS IR (73 M) I 3 AE 60 CHIK B BUN, HEMEMEH . F &AL
A K Ve B0 , BRI pH 402 A IR IR Dy ik o R AR B T b, i R AR S, R SNE
i, EBFESER > B AR LT . 10 @ L7 1 LI WA AT Qe 6, S0 i 23 P, R Motic
Images Plus 2.0 FI{540 2 G il i 7 4E 9 R, SB7E 40 5% WU N B IEAF 4E 0 K2, )5 18 400 £ 19 2
BT T 4R B0 R 2T 2, R IBOH 98 B AR I I 5, AT 4k 200 AR - REEL T, BEAT I
1.2.2 S teom Mo B ph ot 22 f A A X 45 L 3K BRET 22 0 « R IBCZIART 3 A AN [R] T2 (9 6 ot o ol
5.0 mm x 5.0 mm x 0.5 mm (R, AR A XS RAT A ACEAT BT 22 f il o i v o o FH AR e P
ARITIAL AR A BRA A i3, 45 0 DX-200 /97 XA 5, kA 0-20 Beah Iy sk A7 il . f#L, 4
S 40 KV, T 30 mA, BHLPESE 0.2 mm, U (20) 553 3°-min”™ . FIRGHE Y 0.05°-s7, H 3l
FARAT Ao B IR0 %, IR AR 6T ¥R SEAT e 2 M it 5, BRIk WS 2% 30k [4 ],

AN 45 e BE DN 7 < OREHEAT 3 AN TR B2 Bl HEAT B A%, AT i 100 H B R , R f X-5F 4
AT SFHAXHEAT I A o X v i (8 P ASC g A 25 PR R B e 22 f g o B SR S T B O R 240 5% o ARO 45
JER IS IR Segal 1, HARX N 16(%)=[ Top—Tu) o ]x100, HoHr: 16.(%) R 258 B 080 T N
002 [y I~ FE AL A g 5 L D9 101 5 002 22 SEAL B B AR 45

2 HERFHN

21 BEFNEAEBLLAFERSDH

B 1A WA KRB 4En KBS 0.76 mm, FEFF 39.04 wm, JEFE 26.54 wm, FLEEJE
6.25 pm, K9tk 23.58, BEfSEL 0.50; fysb#dis ol . MHAFLF4E & — A4S, KOG thies, BERLL
BN A BT 4 J5ikt . MFF N T E0 3] BE6, F4En K . T8 A B SR A /N, R R A bR AT 4
80 200 JH i /N TR, T AR AT 4E R K B B/, 3 TR B RE I LR AN AS o TR 1 AR A R R
TR B Tl KR Cannabis sativa FF VB K Ricinus communis #F, HEZFAEIE T A3 EES A9 22 16
S AL IR ST 33 EE A A2 R A IR 0 22 5 L An&F 24 B2 AE Tolk JORRFF FLEE JFRAT o AL
AR EN LAY S IS N, AR AT A A S AR N R B, T DR AT BB R AN (R R A RS R .
AERE Mk KORRAF B RRAT , MHAF7E A K R 55 B2 00 2 A /K - AT e, DAR) 7 AR K R v e 1y 7
o XER O IORAE S JE A HEAT 5 T 20 %) B RN T R ER N b AR A AR A KA 3 Rl OK BT R A HE
Prrb A AL SE AR [R], BN ZEFF S AR B0 LS, 2 4 200 1 5 5 R0 A0 ML 1 9 FE S SR B, TRl 3
TR 9 14 25 P 7 2 0 L SR AT
22 MFNEAEEBATEMBMENMTLAFENEREDT

B3R 2 AT UL T 2 20 0 i BE 1 40 P BB 6 45 TR T 22 S RORE X 45 o BETE 25 IR AL S AN A ] o 2 2 4
L BE B 2T 22 f0 FOAR R 245 & BE S RAE LT AE A0 I BESE A 1) 2 D E SR AR, I Do 21 4E 40 i BE ) 27 PR RE 1Y
2AFER R, LR 22 FLF 4L 20 i BE (Y S RS R B AR OC , BB AT 22 MR R, LSRR R )



550 LA NSO N NS S (1 2013 4 8 A 20 H

F1 EF. TVLABFFNERFRARSBANTERS

Table 1 Fiber size in different parts of tobacco stalk, industrial hemp stalk and castor stalk
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JAFF FHEF 0.82 0.37~1.60 41.28 21.97~70.42 28.03 9.42~50.78 6.62 1.23~15.53 20.36 8.44~40.77 0.50 0.08~140

FE8 074 033~127 3799  20~61.36 25.78 12.36~47.75 6.11 1.22~15.76 20.27 6.99~47.00 0.50 007~1.30
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