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Wettability on plant leaf surfaces and its ecological significance
SHI Hui'" *, WANG Huixia', LI Yangyang’

1 School of Environmental and Municipal Engineering, Xi'an University of Architecture and Technology, Xi'an 710055, China
2 Institute of Soil and Water Conservation, Northwest A & F University, Yangling 712100, China

Abstract; Leaf wettability, indicating the affinity for water on the leaf surface, is a common phenomenon for plants in a
wide variety of habitats. The contact angle () of water on leaves measured at the gas, solid and liquid interface is an index
of surface wettability, 6#<110° for hydrophilic and 8>130° for hydrophobic. The main factors affecting leaf wettability
include the wax content and crystal forms, the number and distribution of trichomes, and the shape and size of stomata and
epidermal cells. The chemical composition and structure of leaf surfaces are internal causes, but the external environment
can also influence wettability by affecting the structure and composition of the surface. The main ecological functions
affected by leaf wettability are photosynthetic rate, interception of precipitation, pathogen infection and environmental
quality. Precipitation interception on foliage surfaces is affected by high wettabilty as water droplets form a layer of film on
the surface that is relatively easy retained on leaves. For low wettability or water—repellent leaves, water on the surface
produces droplets that are more easily removed by wind and gravity. The spreading water film on leaves with high wettability
can decrease photosynthesis due to high CO,diffusion resistance through water to stomata. Differences in leaf wettability can
influence the amount of air pollutants that can be captured, absorbed, and filtrated by leaf surfaces; however, if air
pollutants injure the leaf surface, a dramatic change in leal surface wettability may result. For bacterial pathogens, a

completely wettable leaf surface can make the leaf more susceptible to infection. Once the bacteria are disseminated, leaf
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wettability is changed, and may have some impacts on the retention of pesticide droplets used for disease control. Leaves
with low wettability repel water and show some self-cleaning characteristics. Some new biomimetic functional materials are
designed or manufactured on the basis of plant leaf surface properties with higher hydrophobic materials to enhance leaf self-
cleaning. Wettability as a comprehensive response at the solid, gas and liquid phase interface of leaves and as such is

important for understanding ecological functions of plants.
Key Words: leaf surface; wettability ; hydrophobic
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Fig. 2 SEM images of the leaf surface of lotus ( Left: scale bar 10 um, Right: scale bar 1 pm) 5]

3 FMFRT SEM B (4 7R 20 I-'«m;Eﬁ/f\‘R 5 pm) 7]
Fig. 3 SEM images of the leaf surface of taro ( Left; scale bar 20 wm, Right; scale bar 5pm) (")
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IR |3 TR ] T 254G A M A S fh Ay A2 AL AR KR
2.6 HAbHE

B 1R A28 14 TL s B M R 28 22 4, R0 I T i Y R 5 I AR S P o O o T
Pyt 0L R AR LT T e AR R G
3 EAYHIEZEERRNESEEX
3.1 LA AR

— /NIRRT LA 3 25 mm® 19 DR, o 3 iU 23k EOTAS T CO PR P iy B 2K
Y 10000 45, PRI M 1) S ]9 B50K J3 2 785 A I T8 T I K RS, Xt A 0 A 1 FH I S I AR K, Hanba
SR R A SR OU T B KM A K G AL T BRI 12. 5% 1, 5- " BERR A% W BE 2 L B ( Ribulose
bisphosphate carboxylase oxygenase, Rubisco) 5 AR AN, XF CO, B W ICH 38 Jin T 28 % 5 1 55 7K M 1) 9
TS FLSFEE I Rubisco F 0 M FFE 16% 55% , % CO, B S ZRFEAK T 22% . Brewer 1 Smith"" % 3i
P} TET 5 7K o8 P D' 5 3 23 P AT 5 LA R o 7 A oy e Y P P T, 7K B 55 T ) 42 o T R/ IS, R SR T Y
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SEM AL /)N 5 Ty T i TR 7K G S K RS R 55 I T ) 4 T RSO, B KB i R SALAE R R 2, RO i
RTRBNERZ . TR RRZEFNE BRI , 88 /K 19T B AR 55 1Y, PRI R 7K R 4 FEE KA 0 5
B TR RE T I (7 IR B AU s Madsen 1 Sand-Jensen' ™ TA Ay I TAT B4 I BB X5t T K AR AR 4 Y E K
BEAEFTREAE T B, 7R & LR , B /KRN 25 T — B2 2 84 1L = T O () B3 P A 400 7K 43 bR 0 R B 45 2%
PEREIE GG AAE T, S0 a5 LA B 2 B B 10 100 5 1 ' 5 3 238 AR AT g A A ] o 2 I T T 8 /s T ik 1) i
Fe R Smith 1 McClean ™ WA ¥ 2 Rl A AW FE A B AN 200 38 B 55 | 88 /K S8 18 i o 9 5k 7
A TR e AR (ST ) 7T BE 2 A8 ) K AR #1058 38 il A R R A R i — A T B4
3.2 XFREKAECEE BRI

T J2 8 B B /K e A B 1 A K S R, 42 K TE AR S R G D IR . X — IR B A,
JERER AARAAR K, e iR AT AT 70% |, 2 AR ARIE BT AR B KGR KR KU AE 2 R R
s AR REE b IR AR IE AN R S BUK e AR S 1 25 5 . AR TR MR SR 9 T B K BR
B B 2K AR 3 BEAR XS 25 2 OR B AE R T b 5 AT Y i T 7K 23 T8 UK BR 25 2 72 XURT B
FIRINE B FF T ) 5 R0 A 1 ) Y By o K TR B R A O R A, R P TR AN [ S K G 4
BRBE AT 38 AT X et 2 8 B 7= A 500, Hall £ Burke' ' MEE T B /K 3 72 K 078 T AR AEIR S, &
PR il £ T 90° RN IR M B SR LT KRG , Bl f A T 49—70° Z [a] 1 i THT 7K 73 22 LUK JBOIR 2547
B fil £ 7E 70—90° AT F K 43 W LA K B RUK T AEAE RS AEFE . Bradley 5517 %F 18 Fp = -2 (1 5%
R, T RFF K AT 110—360 g/m’, KMREHR B 5 2K i HL 8 (9 B ] #5K  Haines 557 & 3.5 i
A T AT R R K | TS 2 8 9 P P Ry el T T s 4 T i R 25 100 4 T T B AT AR A 16 /K BB D
Brewer 1 Smith™* % UMK bRk S I RE PRI v 18 R 400 ok T 14 0 1 D B 2 B B o P S AN [ 5 F B B 5
0 - T ik £ B R, R RRER AR B Bt K, O 60—250 g/m” s KGRI, BB N 20—60 o/m” ; AR R AR
Y/, BB —E 10 ¢/m’ VAT Tanakamaru %7 % 30, K3 2l ik 5 F5 7K BE 1 0 AR T 0 A b AT BE
P4 B R 2 0y 2 T IO %) 5t v T T S B0 1 25 5 . ZEAE T S A A REAE L BEAS 7] T SR B A
Pyt 1) FAT AR I P FERE K B8 T AR A, A R T AR R K 4 b 7 5 157t XA 42 o T 6 1 Y 3 1 T A
W PR 11— i poy PR R
3.3 X RS R R

VF 230kl HA RS BR/K o S50 N A RBTE M v B 2R R gL SR AR oY AR T B 7K 4320 T
AR IR A B4R 24 70— A T I 22 K AN T A A 1 S E LR T YR
HEGLIETE (0<40°) B, BRI ( Phyllosticta ampelicida ) £ JL-F- AN BETZEAE ) 2 TR B 5 110142 i £ KT 80° 114 7
%5 (Vitis vinifera) W 11 W) 4% 2 JE& e B85 95677 Bunster 250 A B, /NFZ 0 R Bl BB A M B ( Pseudomonas
putida ) &G 22 J5 , W TE] ARSI PR G 25 488 T 5 oo v A e YR M T DA R ARG I T TR YR B i . Knoll AT Schreiber' 7’ 1A
Uk (Juglans regia ) W2 TE AT WA | P52 0 B AR 6504 0 B AEHE . Huber F1 Gillespie™ 78 A8 4 1 THI
VI S R 05 BT B 1) O R P 1 R /K R B I T 4 2 A T R R A SE A AR, Cook ™
K, A (Arachis hypogaea) W ANTEIR I | &L 464 45 9% ( Puccinia arachidis) . Pinon 28 15 24 2 W
B AT 58 b A, 5 5 55 LA SO TR A 2 ) A 3 DDA DG &%, i i mT AR S i s s 1) — A4
PEAEPR . Kumar 551 BF5T & BUAS W] 5 22 A0 25 B TR L6 55 I T A VM I TR FRO 25 6 4 | 2T fb 2l
B YIARSE TG B SRR B B | TR, & i BN A T Rl 2 2R B IR . Woo ¥ TE 14
PR 1 & B0 0T A 50 ek AR 285 0% e T Y M A A s, S SRR A AT DA A B b 9 5
( Cronartium ribicola) B8 %, TEMEAEY/INZ L, /INEE 25590 ( Puccinia striiformis ) &G4 [B) 4n 2R it 752 42118
TRIUA R IR ARG s — BARYSGB , o Xed i (8 2 T 45 SR 5 U IR o o T B I R & Ak 2 bk
IR AT, HAT RO 8 /N 55 4R 2438 7 TR 452 B 1) I 1) 2% D0RRL G, i (8 10 0 e R S 2 X8 VAR ) 455 B 7 A
FEF
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3.4 XPERE G YL A 0 S

FEY I A s 2 RS a Dy T R A RYVE R TR e A 2548 R ) RE 23 32 3 25 U i I S e, 380
TR A A AR5 Adams F1 Hutchinson ™ #IF 5% T 8 8% T B2 1 H A8 35 0> 22 ( Brassica oleracea) | it 3¢
( Beta vulgaris) % N ( Raphanus sativus ) Fl[a] H 2% ( Helianthus annuus ) "W R & BUEE Ml A A5 /NBO 8 1S Fil )
H ZEXT IR TR AR T H AR, AN 25 T 146 O S R i i B 7K pH (B RO REAIR ., 2 IR A% 1) H
SERIES | T ) 32 W A 5 0, T R JHh s fin s 1 I T R T 2% o Percy I Baker™ 5T T A [l B0 2 9
SR )32 5. ( Phaseolus vulgaris) %% 55 ( Vicia faba) 35 F25 & ( Brassica napus) B MBH 25 2] 4358 1Y
W TETARFAE 5 A BT A (- 7EAI pH BRI R I AE T, 42 il A /N T8 pH (ERTRR T e T i fil oy . H:
T 5 DR P A R TR AR T R T P S JB 3 A R R R R R AT T I T A RERE 25 AT 3 M S
kAR R IR T MRS 1 —Fh AL A A K B S e LTS e i BB o, S5 (T T 11
JFZWEIR TR SR | A0 v K A3 B LR Neinhuis F1 Barthlott'> % 3 Fft AN [i] i 12 1 1 L 40 4% A A
2t B MURLH 1 BE ) LA SRR HEAT TS, A AN 2 1 D A AR A A A K R4 il A Y R A 130—140°
Z[a] A A RE TR RS A R AR /N AR L BT AR o AR R AR R i A A 1100,
(LRt A A 0T 0 B 2 Ml o W) Sl AR, O 2R e ) (B T R Pk R G ST 3G 5, oK MR Ll B R R A
AR R A I AR Ak, O AR R T R 1T B 5 VR T AR Cape! ! AR X BRI B Ak R B (4 BRI 2
FZ RS 22 AARE ST b A L B BR SR B8 T PR EE P DA AR S R SN AR AL, R B = A2 5 28 TS YL S I 85
PR 118 O 28 B D 25 010 5 o ik A S5 I T RRAE 285 5 RO BB 52 i DXL 7, AT A Sl — A 1l X B AMRGR A6 XU 1Y 2F- i T
H. Takamatsu %' 75 H A WBE & B0, B 88 15 Y IR 58 v A9 S5 b I T DR K et i 00K V5 Y ) I, 3 S 1
WL ot g it T A A A AR RN 1 P e 8 o e R | DT 5 ST 3 1 A, s 1 i K 3 HOR AR 3R
FRATEE . FEMTIT IR | 45 2 SORBORA) X A T B T 22 ¥ e U552 Tl 1) 2545 3800, Pal 452 & IR 54
eSS T P T BT A2 B IA SRS i i PG T AR [ R AR L, £ SRR A, SRR R R H K
EBHK,
4 TEFEMR ERN A

TEIRAE /N oK PR AR, oy 2RI —E 1 A TR A DURE . LAEM S AU 10 22 P My 1) v T 422 fih £
ik 1500, B E K TE | A TS VTR ARG PE S X — UG AR oA < SE Ak 7 R R T — SRR A
PETEA W) TR T A2 T B R AR BhaX — iR, BHIE A G113 B AR K RS R Tl Sh BE Y 2 1T A4
BHE Frstner 457 L H AR B A BT /K REP I 160 A ARAE , A DIURE B2 1 T I T 24, 1 8 TR 5 K
SR T AR 45 Rl S 2 1, FLAR R Al A K T 150 TR S A fE 7—12° 22 9, Guo Al Liu' " 158 T HA fH—
K REER G A IR A5 A HUBE 18T, LR M 405K 3 T (161£2)° (17022)°, Lee 5™ SRHIEE S
K ENEE AR (Ultraviolet Nanoimprint Lithography, UV—NIL) #5331 T 4% fil 5 A 142° (SR /K £ 1, Ma A1)
RO -2 I FE R S e B L R 1% L) 0 kW R H 56 FY B e L T PR 2 22 R N SR AR, 1S B R AR
150—450 nm B Z0ETHE L0 A 57 A AR 254, 350 RS 22 T -5 7K I B2 il Ff T 3K 163, Sun 5 33 $4 73 fifk Tk
RS S RSO i BAE R R OK A R 51, 28 CF, (CF,),CH,CH,Si (OCH, ), K & 1fi , 13 2 b
TK—AE I B R T, TS K A A 1710, 53R B2 Ml f Ol 161°, Rao 45145 Y 3L = 1 A L6k
Bt UK WS — & WHNR G5 BT m RS 7Ek @ Ih A5 IN 78, I = U RE e 2 [ T K 46 6 &
A ACHR  IFFEBAR T AR B SR A BE IS, T U fih A7 23K 173° BB B/K 3R 1T . 33X 280 sl A 2 A
FMNE R AF B AT 05 AR BT o 23R AT ZE AR K FASRS 0 i D REA B 5 AR T E R
A TN T T B R B TS B Is  RZRR TR 5 1 il AR A BRI SR R 2 454 7T
5 #iE

T R (R A A A AR B v i WL — R G SE AR 090G S AR T R K BURE TRJER PR R T
i, NITEE A A= 8 R G A ZFEE A it 3253 FOK G- A W) MR AR 30 DL R A= 77 07 AHAEIX T T
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AIFFE D, R A WE R R WA R A I 1) 22 5 M HL 5 R I 45 A8 1) S R B AT A W D AR T T
PRI A ST TS e o R TR A8 5 00 5 % T R T I e ) A 22 B SCOP SRR R e =, AR 3R T 1 1 3
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