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Mechanical Properties and Micro-structure of Wheat Roots
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Abstract

The mechanical properties of wheat roots in mature were tested, and the curves on stress-strain of
wheat roots were measured by the electronic testing machine CMT2502. The micro-structure of wheat
roots was observed, and the SEM images of wheat roots were scanned by electron microscope. The
relation between mechanical properties and micro-structure of wheat roots was analyzed, and mechanical
model of wheat roots was established. The results showed that wheat root was a typical porous, no-
continuous, no-homogeneous and anisotropic composite material. Wheat roots had enough strength and
good flexibility, and its carrying capacity depended on the thickness of thick-walled cells and the numbers
of vascular bundles, as well as the connection form and strength of cells in roots. The strength of primary
root and secondary root were 21.21 ~57.25 MPa and 3. 08 ~13. 07 MPa, respectively.
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L1 NERRANFHEREKRE
1.1.1 RBEE

FIHEYI SANS 2% 7 CMT2502 B 1 7 A ik
B ALHEAT IR o AL L B R 2B CE R R
FETE 7R 5 AR B R 25 A o iUIR B, 3%
BLSE B B2 B 7R T30 KN AR T T 38 B A 56 i
2o IR AU, B AT T ED H SE A R B A A o
1.1.2 KKk

MR ER B HR AR /N2 50 B o 5
v B 23 5 U, BR 5 1000 ~ 1200 mm, 7 [A]
B s A, MFEEARRETERE LG, A
[ 350 7 398 B, ) — 5 A7 BB A, 3k 245 R UL 7 3
fHo LY 20 45, IRAEMR 20 45, K /& 80 mm,
R FREE 30 mm, 7K 44, 1% ~45.7%
L1.3 55k

I F 2007 45 7 A 15 HAEH R K241 8L
JI2F LR E AT . Z% GB/T1040. 1—2006 F5 ifE
FREFN S A5 B HRL A 5 BE Az A ASE S5 AL A I ) — g
AR OGN Ty i o Ay ol B R a0 o R v 4
MRS, Je I FEF0 A0 M — )2 2 mm JE H HAT B [ i
0 PR AT 1R R R o I I B T, AR
OG0B R S BOR A i BLAR 0 JE 1153 3 K R 5
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Fig.1 Curve on stress-

strain of wheat root
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Fig.2 SEM images on transverse and longitudinal section of wheat root
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x1 INERAMSFEMHERE
Tab.1 Tensile mechanical properties of wheat roots
A WG JEWEE Y i 71 % M he
A5 G5 B B/ mm A ER/mm B Y mm BARR /N BREWR o,/MPa SR E/GPa
1 30 0.24 0. 045 1. 69 29.39 0. 40
2 30 0.25 0. 049 3.07 49.12 0.22
3 30 0.28 0. 062 4.48 57.25 0.33
4 30 0. 30 0.071 2. 64 29.31 0.26
5 30 0.32 0. 080 2.01 21.21 0.31
WA AR
6 30 0.34 0.091 3.47 29. 88 0.27
7 30 0. 40 0. 126 7. 49 46.78 0.13
8 30 0. 40 0. 126 4.13 38.62 0. 47
9 30 0. 40 0. 126 4.54 28.35 0. 47
10 30 0. 40 0. 126 3.08 23.51 0.25
S {E 30 0.33 0. 090 3.66 35.34 0.31
1 30 1. 11 0.967 3.34 6.42 0. 47
2 30 0.90 0. 636 2.47 3.08 0.11
3 30 0.83 0. 541 9.00 13.07 0.21
4 30 0. 80 0.502 5.81 9.08 0.33
5 30 0.76 0.453 2.52 11.90 0.38
WAHEAR
6 30 0.70 0.385 2. 14 4.37 0.26
7 30 0. 64 0.322 4.59 8. 04 0.26
8 30 0. 60 0.283 1.45 7.02 0. 47
9 30 0.56 0.246 3.17 7.32 0.17
10 30 0.50 0. 196 2.41 12.30 0.24
S 30 0.74 0.453 3.69 8.26 0.29
x2 NEREEEEMERN XS
Tab.2 Measuring results of cross — section microstructure of wheat root
K RHN R L
SR REAN
W2 Hh 2 Sh )2 W2
2l A%/ wm 9.82 ~29.05 39.19 ~70. 16 13.55 ~31.65 5.64 ~15.01 13.86 ~26.29
2 Jifd ¥ JEE/ um 1.42 ~5.49 2.39~4.78 3.11 ~7.41 2.39 ~4.68 3.77 ~7.41
AR EL 1 5~6 3~4 7~13 4-~6
AR FE/ m 15.5 ~31.05 130. 41 ~208. 65 56.50 ~76.38 440.91 ~515.43
2] 21 1] FR /;.Lmz 64 595. 19 383 556. 82 237 945. 66 182 825. 82
T AR EE 1]/ % 7.36 71. 81 20. 83
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