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Abstract

Four kinds of leguminous and gramineous forage stems in harvesting period were chosen to perform
tensile experiments by the electronic testing machine CMT2502. The cellulose, lignin and protein content
of forage stems in different conditions were tested. The microstructure was observed. The SEM images of
transverse section were got by scanning electron microscopy. The results indicated that, the stress-strain
curve of bottom stems obeyed Hooke’s law; the tensile strength of Bromus inermis was higher than
Coronilla varia, but the elastic was smaller; the tensile strength and cellulose contents of Coronilla varia
were smallest (13.87% ) in the four species. A forage stem is a natural anisotropic polymeric composite.
The strength and stiffness of forage stems depends on the content, linking and sequence of cellulose and
lignin, together with the thickness of thick-walled cells, the numbers of vascular bundles and the
connection and strength of cells in stems.
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Fig.1 Curves of tensile Stress-strain in bottom Stems of

Forage in harvesting period
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Tab.1 Content of cellulose,lignin and protein of bottom Stems of Forage in harvesting period %
fif 1 TR T
Hrwr A%/ mm
B+ VNG HA R E KRFHE HH YR NG HA
2.0~2.8 19.27 4.98 2.47 47. 46 11. 11 5.51 51.26 12. 00 5.95
EVIALE 2.8~3.8 18.12 4.99 3.20 40. 43 11. 14 7.14 43.66 12.03 7.71
3.8~5.0 16. 58 4.98 2.94 36. 99 11.12 6.56 39.95 12.01 7.08
B 17. 99 4.98 2.87 41.63 11.12 6. 40 44.96 12.01 6.91
1.54 ~2.38 13.30 4.18 5.73 33.38 10. 48 14.39 36.05 11.32 15.54
INEAE 2.38 ~2.85 14. 02 4.17 4.45 35.18 10. 48 11.17 38.00 11.31 12.06
2.86 ~3.84 14.29 4.18 3.47 35.86 10. 48 8.71 38.73 11.32 9.41
¥ 13.87 4.18 4.55 34. 81 10. 48 11.42 37.59 11.32 12. 34
0.52 ~1. 10 16. 05 4.27 3.55 28.72 7.63 6.34 31.01 8.24 6.85
i el K R 1.19 ~1.56 16. 56 4.16 2.74 29.71 7. 44 4.90 32.08 8. 04 5.29
1.57 ~2.04 19.15 4,27 3.15 34.45 7.63 5.63 37.21 8.24 6.08
¥ 17.25 4.23 3.15 30. 96 7.57 5.62 33.43 8. 17 6.07
.1~1.7 17. 69 3.05 1.72 39.47 6. 81 3.84 42.62 7.35 4.15
Tt 1.7~1.9 16. 28 3.05 1. 86 36.33 6. 80 4.16 39.23 7.35 4.49
1.9~2.6 15.38 3.06 2.02 34,32 6. 82 4.52 37.07 7.36 4.88
Bif 16. 45 3.05 1.87 36.71 6. 81 4.17 39. 64 7.35 4.51

2.3 HERDBEFNZUHREUFEIXR
2.3.1 £4%

2 2 2% M) A0 M BE 1Y 2 A, A Y T 2R AT
M B4 BT, I SPSS 13.0 43 Hr 3 /145 24 1 1 5
LR TR B R R WNE 2 Fron . B A A /N
FEAE ZEF A 4 R W i o Al 13.3% 3 i )
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s LR 2F 2 2= 0 T & 53 B0l 16.58% 3 fin %)
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Fig.4 SEM images of transverse section in forage stem
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Tab.2 Parameters of microstructure on forage stems
AR AL
it Al EX JEEBE 21 AL A 2H 1 T BE 4 0 BB 2H 20
PN AN R

2 i A2/ wm 2.5~33.7 10.6 ~97.1
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2 i BE JE/ wm 1.9~4.6 2.7 ~4.4

i A 20t 2 A 6~8 30 ~ 48
Y45 o R 30 ~34 34 ~38
ZH YR FE/ um 340.1 ~522.2 424 ~ 690
41 g B £%/ 11.31 ~17.34 17.42 ~41.03
S HA/ um 19. 69 ~46. 89 10. 38 ~35.59
i Jfd BE JE/ um 1.69 ~1.98 1.4 ~2.62

e 21 )2 %4 8 ~10 16 ~20
YA KR 20 ~22 18 ~20
HYVE L/ wm 158.54 ~188.6 1.69 ~1.98
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