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Transpiration cooling has been considered as a dissipation process of heat energy in trees for a long

time. The direct result of transpiration cooling failure should be high leaf temperature. This paper aims to

study the transpiration failure by monitoring the leaf temperature of sweetgum ( Liquidambar styraciflua)

with thermography. By measuring the water content, leaf imaging temperature, leaf stomata conductance

and the RGB values in local area of same sweetgum leaves, transpiration failure was observed

differentially after major veins severed. According to thermography analysis, significant high temperature

area was early detected on the major veins severed sweetgum leaves. There was consistence among the

lower water content, smaller leaf stomata conductance and reddened leaf lamina. This suggested that the

persistent transpiration cooling failure induced the protective responses in the stressed area where is

farthest to the water source and cause the red or purplish red area on severed leaves. By comparison, it

significantly differs from characteristics which appeared on the similarly severed sasanqua camellia

( Camellia sasanqua) leaves.
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Fig. 1 Leaf venation characteristics of sweetgum and sasanqua
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Fig.2  Effects on water content and leaf coloration by major vein severing
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Fig.3 Variation of leaf stomata conductance and

water content after major vein severed
TE »a. 78 2 5 32 WKDT W AR i 6 T Ik DX IR oA W bk X sk 1
AL b, ik 2345 (1234 456 L) N ik 4w R
A 2 R 8 KR

INHE TR T IR B A 2R B 2 Bk, W7 Ik 2R AT oR
Wi Jik 2 7 22 1) B8 A 6 5 K R A AR /N 22 5 (
3b) o it R MR U W 2 A~ K A G B R D)
ik 9 2R LI E I A AR S K R T HK 2k
SR FEFEAE AR Y 27 LR BUA — . 7EYIr 2.3 4
S R ERKE R b RT3 F0 4 i K R I
T HA(1.2.5.6.7) Z A, i 4k 5 ™ 5 K 73
3RS (B 3b) o R EE, UTWT 1,23 A4 2R K
AR, 2R 2 3 B & K R BUR (F 3b) AT 2 B
R KRR . AR 8 A AN TR B 32 Bk DD W 4
B DL AN R K 73 5 St B2 04 i, JE b T
PR R F R L DR, S T bk D) W AT 2L B
WA 7 SR B K S 38 A 2 M R U, I G R T



CERE] ESN PN S (S e S 2L T W pE 3 A | B | ek 75

B,
2.3 EINEpMNERERBAMBERSE KRS
SEMETT

SR UIT 2.3 4 ERKJE, iR b W KRR AR
Wtk 224 22 1) ) 248 K i e Ak Sk W Tk 28 R UK o3 i 2
BRI . IS A B K IR A 2 e B E] TR
4 i il DX (BT 4b) i HL 5 Dbk A 25 19 22 51 (&
4a) o e XA X Z M B 22 Al ik 2.5 C e,
B W EAE 2.4 KA W K DX R IR RK XY
3t AR AN T

— Ll et A KR DI 2 A A R
ZLAMPAG B E LU 3 B A4 I 25 S (8] de) o
H ) 0 Ll 25 ot I R R R A A T S Dk DT i R b
A W 57K 3 T 36 R RE B R A I R AR . S G TR
INHE AR W F2 DK, I 3l A I 2 B L A LS AL
T T Z 18] 7 A6 W] 2 i 22 57 (18] 4d) (P =0.022)

a b ™08 c
* " 5 8 \

i

k-

PRIt , ik L 2 P 7 2 ok S5 30 0t U0 0B 2 4R 5 A 8K IE
BTG W .

P BE 2 K 43 b 30 0 25 7 v A0 R R A bl
e 2 00 77 0BT = Mk F) I 26 AR &y 2 3L X B
FEAGREIR (] Se) o 38 bR 35 18 X — X g it
il I 25 S TR A T 4 T T 2 405 0 A 40 S % A 4
VS T AR 5 BRI 7 X A 5 A BRBE AL,
7 KL TR U — > 2 H 2 K ] g,
M 22 BRI B SR S 41w AR ¥ (8] Sa) , HLW kAL 2
T A 28 20 (0 X 3 ([ 5a) 45 20 4 3005 b 1Y 16 1
IX ([ 4b) AR WY & o 78 0 3 0 4 v e i R 0 T Y
NS I SR S (i S R AT L A )
FAEAE (B 5d) i H., 3% Bl 28 5 — S BF 53 i 18
s B B AR PR AR L . M2 T, 2k
Fr LB 3 B € i 25 4k (78 Sb) o

3

1osp d

Loal  F=859%*P=0022
103}
102} l
1o}
100}
099}
098}
097

__,_
-,

- PR PSR 2 L

__,
T

Lk TEnE

P4 WK M I Y A A
Fig.4 Variation and comparison of leaf temperature after major vein sevred
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Fig.5 Consistency between transpiration cooling failure and leaf coloration change of sweetgum after major vein basically severed
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