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Anatomical properties of three-year old Neosinocalamus affiniss
stalk at different heights

QI Jin-qiu, HU Yao, XIE Jiu-long, HUANG Xing-yan, LUO Hao,CHEN Si-min

(College of Forestry ,Sichuan Agricultural University ,Ya’an,Sichuan 625014 ,China)

Abstract: [Objective] The anatomical properties of Neosinocalamus af finis stalk at different heights
were investigated to improve its utilization. [Method) Microscopic projector and wood analysis software
were used to investigate indexes including fiber length,width and tissue proportions in 0—10 m stalk of 3-
year old Neosinocalamus a f finis in Hongya, Sichuan. [Result] The fiber length, width,length/width rati-
o,wall thickness,lumen diameter and wall/lumen ratio were 2. 60 mm,14. 44 ;m,179. 73,9. 85 um,4. 71
pmsand 2. 28, respectively. The fiber was long fiber based on its length. The fiber, parenchyma,and conduc-
ting tissue proportions were 47. 84 % ,42. 25% ,and 9. 91% respectively. The variations of fiber morphology
and tissue proportions at different heights were significant. Longest fiber was found in the middle portion.
The fiber width decreased from the base to top,while change of fiber cell wall thickness and fiber tissue
proportions was opponent. In the radial direction,middle part had the largest fiber length, width and lumen
diameter,and the fiber cell wall thickness increased from inner to outer. [Conclusion) Neosinocalamus a f -
finis bamboo is very good raw material for pulping.

Key words: Neosinocalamus a f finis ; stalk height;anatomical properties;fiber morphology; tissue pro-
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Table 1 Fiber length,width and long/width ratio (L/W) at different heights of three-year old Neosinocalamus a f finis
PRERIE /m 2F 4K JF (L) /mm Fiber length 2 4 55 i (W) /pm Fiber width 24 K 55 . (L/W) Long/width ratio

e L R N R R N N
Inner Middle Outer Average Inner Middle Outer Average Inner Middle Outer  Average

>0~<1 2.12 2.33 2.24 2.23 16. 27 16. 56 16. 25 16. 36 137.50 140.47 130.43 136. 13
>1~<2 2.36 2.55 2.52 2.48 14. 84 15. 50 14. 79 15.04 171.74 166.48 156.95 165. 06
>2~<3 2.40 2.67 2.60 2.56 14.78 14. 49 14. 85 14.71 182.57 174.02 166.63 170. 33
>3~<4 2.60 2.73 2.59 2.64 14. 68 14. 43 14.53 14.55 187.19 194.72 169.95 183. 95
>4~<5 2.64 2.79 2.65 2.69 14. 16 14.59 14. 31 14. 35 190.39 193.76 187.47 190. 54
>5~<6 2.66 2.81 2.72 2.73 14. 10 14.71 14. 10 14. 30 188.42 195.91 192.20 192.18
>6~<7 2.75 2.92 2.69 2.79 13.09 14. 65 14. 41 14. 05 193.21 210.37 188.67 197.42
>7~<8 2.84 2.91 2.72 2.82 12.74 14.63 14.63 14. 00 200.25 205.51 194.05 199.78
>8~<9 2.54 2.77 2.43 2. 60 12.68 14. 50 13. 64 13.61 189.04 206.63 159.47 185. 05
>9~<10 2.54 2.78 2.19 2.50 12.67 14. 44 13.05 13.39 175.80 194.47 160.17 176. 81
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Table 2

Regression analysis between the fiber length,width,long/width ratio (L/W) and

heights of three-year old Neosinocalamus af finis

AR it [EYEpy oo REL
Variables Regression equation Coefficient of determination
FH K (L) Fiber length 1 =—0.018 7Xh2+0.235 6 X h+2.028 5 0.93
£ 4k 55 JiF (W) Fiber width y2=—0.048 3Xh?—0,717 5Xh+16.628 0 0. 90
245 K 58 L (L/W) Long/width ratio y3=—1.789 4Xh*+23.785 0Xh+118.260 0 0.96

Heyryeys SRR L LA B 27 2k 56 B 2T AR S L L h ARFAT AT R
Note: yi1.y2,ys-and h represent for fiber length,fiber width,L/W ,and height,respectively.

x3 SEEEMARMHASEF RSN
HALLEWHFESW
Table 3 Variance analysis of fiber morphology and tissue
proportion at different stalk heights of three-year old

Neosinocalamus a f finis

Pr AT B Hight

e
i P PR
F value P value
27 4 K J& Fiber length 4,898 * <20.01
24k 95 JiF Fiber width 0.120 >0, 05
27 4 BEJEE (2T) Double wall thickness 6.517"* <0.01
21 4 g 42 (D) Lumen diameter 33,296 * <0.01
ST Y BE s /
jdﬁﬁ;fkﬂis(j’l];rr?n)ngiﬁlfmr 126837 =0.01
A 4L Ground tissue 72.296" * <<0. 01
214k 2 21 b & Fibrous tissue 0.412 =>0.05
S 4] 20 B Conducting tissue 25.271** <0.01

T o« "RIRIE P=0.01 KF¥L2EREBE,

Note:“ % % ” represent significant differences at P=0. 01.
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FHACKAE vh i 1 b4 87 M 58 52 . AE Sl b, 21 4
JEE IR 1] | 5 AR B FEAR ) b, LA RE B A

Y 58 B e KL N AMIUAT BE 8] T B S R B S 4
R ERLZEATY AT R R B AR SR S AR —
.
2.1.3 SR UK HLR, ATk 244
i [ PR G 2 00 B AR ERE . R 1 R, AT
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Table 4 Fiber cell wall thickness (2T) ,lumen diameter (D) and the 2T/D at different heights of three-year old
Neosinocalamus a f finis
LFYEREJR(2T) / pm F4e R (D) /pm LT YERERE L (2T/D)
PR /m Double wall thickness Lumen diameter Double wall thickness/lumen diameter
Height " h 4 T H aE 4h -1 M th ah -1
Inner Middle Outer Average Inner Middle Outer Average Inner Middle Outer  Average
>0~<1 8. 66 8.95 9.04 8. 88 7.60 7.61 7.21 7.47 1.14 1.18 1.25 1.19
>1~<2 9.04 9. 05 10. 29 9. 46 5.80 6.45 4. 49 5.58 1. 56 1. 40 2.29 1.75
>2~<3 8.78 9.63 9.97 9. 46 5.00 6. 87 3.88 5.25 1.76 1. 40 2.57 1.91
>3~<4 9.23 9.25 9.92 9.47 4.75 5.48 4.61 4. 95 1.94 1. 69 2.15 1.93
>4~<5 9.12 9.54 9. 60 9.42 4.53 5.65 4.21 4. 80 2.01 1. 69 2.28 1.99
>5~<6 9.54 9.67 9.75 9.65 4.55 5.04 4.05 4.55 2.10 1.92 2.41 2.14
>6~<7 9.66 10. 25 11. 71 10. 54 3.13 4.60 3.10 3.61 3.08 2.23 3.78 3.03
>7~<8 9.06 11. 00 11.58 10. 55 3.68 4.03 3.05 3.59 2.46 2.73 3.79 2.99
>8~<9 9.50 10. 51 11. 80 10. 60 3.48 3.69 3.34 3.50 2.73 2.85 3.53 3. 04
>9~<10 9.55 10. 66 11.75 10. 65 3.12 4.08 3.10 3.43 3.06 2.62 3.79 3.16
RO SEEEMA4EE FEREREILSTHSENRASH
Table 5 Regression analysis of the fiber cell wall thickness,lumen diameter and the 2T/D with
heights of three-year old Neosinocalamus af finis
B [EYEpR e Z R
Variables Regression equation Coefficient of determination

2 4 BE 5 Double wall thickness y1=—0.004 0Xh?+0.155 4 Xh+8.862 4 0. 87

442 Lumen diameter y2=0.044 4 Xh?—0.873 0Xh+7.766 0 0.93

FYERERE I 2T/D y3="—0.001 5Xh240.230 8Xh+1.054 5 0.93

TE 2y e v ys SRR A S BE I 2F 2k I A2 TR 2 BE 0 1L h AR AT AR i

Note:yi,y2.y;3,h represent for fiber cell wall thickness,lumen diameter,2T/D,and height,respectively.
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V4 £ 2 1) L 2L B 55 7 Ao % i 32 % D) AT
KL IR R WA AR AR TN AR B BT DA BE 20 i Sy =
9 % 200 i LE )5 e - AN A 2 S BRI A T L 22
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ST B AR AR R AR I S o DAL AR 7 R ) 4 K i ¢
250 3ARA AT AT AT R A AL DL 6,
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Table 6 Tissue proportions at different heights of three-year old Neosinocalamus a f finis

A & 5 /m N EAY A UL R % Hiln S 41 4L L %

Hight Ground tissue Fibrous tissue Conducting tissue
>0~<1 50. 94 41.06 8. 00
>1~<2 50. 16 41. 44 8. 40
>2~<3 49.98 41. 38 8. 64
>3~<4 48.41 42. 34 9.25
>4~<5 48. 00 41.75 10. 25
>5~<6 47.94 41.77 10. 29
>6~<7 47. 82 41. 86 10. 32
>7~<8 46.52 42.93 10. 55
>8~<9 44,43 43.72 11. 85
>9~<10 44,23 44,25 11.52
S Average 47. 84 42.25 9.91

T5 2203 B 4 2R (3 3) KWL A R AT AT i i 2 AT

S AS LG S A AU LE A 25 S Y A B 3E K
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Table 7 Regression analysis of the tissue proportions with height of three-year old Neosinocalamus af finis

AR Inl )= 5 2 e SE 7
Variables Regression equation Coefficient of determination
FeAH LU i Ground tissue y1=—0.000 3Xh?—0,003 6 Xh+0.5110 0.95
£F 420 21 1 Fibrous tissue y2=0.000 4Xh*>—0.001 5Xh+0.414 8 0. 88
iS4 24U & Conducting tissue y3="9.1X10"5XAh?-+0.005 2Xh+0.074 2 0. 90

Hryyevys SRR H L i AR A AL LR L RITFF R,

Note: y1.y2,ys-and h represent for ground,f{ibrous,conducting tissues.and height, respectively.
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