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Abstract: Leaf veins are vital for the exchange of matter and energy between plants and the environment. The leaf
vein transport network is not only extremely efficient but also has the characteristics of homogeneous transportation.
While designing the flow channels of heat exchangers, fuel cells and other devices, a biomimetic design based on
the leaf vein structure can effectively improve the efficiency and uniformity of the flow channel network. Therefore,

it is necessary to understand the structural characteristics, growth and flow processes and law of leaf veins. This paper
studied the structure and shape characteristics of leaf veins and the flow characteristics of water transport within them.
Parameters such as the length and diameter of the veins and the spacing and angles of their branches at all levels were
measured. Statistical analysis summarized the structural characteristics of the leaf vein network. Fluorescent dyes were
used to observe water transport through the veins at all levels. The results show that the midvein of the begonia leaf
can be regarded as an elongated cone, with a diameter of approximately 1.18 mm at the base, which do not thicken
with leaf growth. The length and diameter of the secondary vein are linearly negatively correlated with the base leaf

base distance, respectively, and the base only thickened during the first half of leaf growth. There is also a relation-
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ship between the branch angle of the secondary vein, the anterior distance of the ipsilateral vein and the distance from

the leaf base. The water flow velocity at a point in the midvein and secondary vein is linearly negatively correlated

with the distance between the point and the vein base, and the linear relationship slope is similar between the various

veins on the same leaf. The water transport in the midvein and the secondary vein is synchronous, while that in the

microvein varied from the midvein and secondary veins.

Keywords: leaf vein; structural parameter; water transport; structural optimization
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parameters
28 X
L A LR AR 1
w el TR R TEAL A KB
N R B IR
L S)iSNE"S
Dy rh ke R AL 1 AR
x URKHETR R - B A4 1 B2
! YRKHE R E A 3 A4 1 B2
0 URKHERR 5 e IR A Je £
AL | WRKHE R ) e ) — 00 B 302 30 - B A A AR K B B 1
dy IBKER I A
D UK R bR G Sk B P bk 23 SR EAR
Dpag UK kS Sk B ks SO B BAR
B e, A5 BN A I — (e, B
~ a
a=7 (1)

K aflFE x.1.0.AL  dy. Dyre Dypast.
1.2 MBEkMEKSTEEEFERNARFE

RSB I IOk R 28 7K 433 A UL, R ik
IKAris i B AT AL, S T A e AR
AR -, PR LSS FE RS A RN 2 PO YA T
FREFR ML, AR 2R AU B B D g kb b, i s
FHER ALY RS 7, A B A2 S YR e 25
A BT & Hh Gk £ 5 56 BV AT i 7R K 43 Bk i A
B AR R R R, W R AN I A A R
RO DX B it e (RO SRR A, i 45 Ak sz ok
REEEA—B, kAN [R5 BT 1 S A s i Jr <AL
M1, XFit e R EB B K S s i . W, 224
KT AT BB 250, DA/ D | SRy A -3 33 B i)
B2 , BEARAT Sy G Xt it R i i 0. 5 &3t
IV 53 S 25 LA K v R et A T RO et 43 TG A 52 0
PR RARBEARL | [7]— S AP i St i, ORIEAS R
SEYRZH 2 (A Fr AR RRESEASARARL , D8/ INE R A
B2 5 SRR 2.

LI 7K 43 () 328 i o e B A P AL 1 S B 45 52 2
REFFSRAR, TERAG S u [ S O A LA gt A
B R 585, PR AHAIL A BB PRI | dh
TR ] S5 280 2 A E VS A TR a8, B 2 ik
DX £ FE AR ¢ S T TR T Tl IHA5E L FR . A SR 58
WE (R gR AR E Pr XERRSRSRI 2 AL B, $E 5
I TRDAT BURE M EE | i G B R IE Tr B 5 B
85, /D R R e T oA i e e ke
JEHNR . AR R AR AN EL 2 Bos. koK 5
iz U SR AR TR O ik, X 3 R R EEAR IR
93 mm, 70 mm . 30 mm [ f S A UL 3 FH

L R AL

(a) t=0min (b) t=4min

(¢) t=8min (d) t=12min

(f) =20 min
B2 AR RASHTRsE &
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Fig.3 Skeletonized images of the leaf vein network at
different time points through which a fluorescent
solution flowed
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