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Abstract: We examined two Populus species (Populus euramericana and Populus alba x Populus glandulosa)
trees grown under livestock waste leachate treatment in the field. We investigated their physiological properties
(photosynthetic rate, chlorophyll contents, transpiration rate and intercellular CO, concentration) and antioxidant
enzyme activities. Ascorbate peroxidase and glutathione reductase were analyzed. According to our measurements, P.
euramericana at control site showed a lower total chlorophyll contents, photosynthetic rate, intercellular CO,
concentration, transpiration and stomatal conductance than those of trees at treatment site. P. alba x P. glandulosa
showed low stomatal conductance and low photosynthetic rate.

Keywords : Chlorophyll contents, livestock waste leachate, photosynthetic rate, Populus euramericana, P. alba x P. glan-
dulosa, transpiration rate
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HaATle ALEZ YERTH(Zhao ef al., 2005,
Maranville and Madhavan, 2002). L&} Jlg e A4
HA G A g7 FHEEHLE £ 5 A= A9 OP
= bFdEn. davt A4 a7wdRT 23E0 F

, BESFel AskE e o AW, B *-!%
T Eddor st Fo] A A
Z T 4 ATH(Nakaji and Izuta, 2001). D4

SRR DERSER) E%‘SHE & 5 A 3
A

2oy @ oof o gt
% 4 oy gy

00

QEM&E i">“_10
i

o f

o

pol o

e

o 4=

2. Ix)

> o
S

o=

1

X

e =

4>ﬂ!’

AQ

E

i

ht

x

1o

2 rlo
4o g 3

ol EJ.Y_“ r>~ -

i}

tle o
> =
o of
)
o,
i
i
A
o
-
_Nn_',
H,
N g
l—fO
o
o
Loy
>,
>,
=
o

olo et
o

QL
R4
Y o
Y
2
=
=
il
Hr %

=,
iy

SrskaL i 0}*‘ 7]%50] =l
euramericana®t Populus alba x Populus glandulosa®] 4%
B HE Al ARl 54 HuE Foto] =23ET
9] OHH]EHA 7he R ol (%17 &, 2002;
2003), S4HE =R <18 2 929 phytoremediation®] 7}
T A 2 ¢ vk 792 5(2002)00 ofshE 2
#7] s gAlel] A-g9o] 3 FFE& ﬂmo}ﬂ e =

ZHFE A9 W, dAA 7} HNEL 69%2 7HA
S, olele] XE ] A LBuAEES B
VA P =R R %(2002)@1*1 A FEE O] &=4F
HEaxlge et Aol vlwy w2 o= UrEME‘r
o] & Ealo] dAAATF 8 X EH Tl Bldle] &
Aelol ek H-gAlo] S & 4 vk By *’HM
A AFATNE op|z A HLd= 2l B T
o1e yEgorstt}. 4717] F(2003)S 3 Bk FEa A}
S BEad|d-g ofe] AEH ] A 7EA] &R %
galged, I 5 A FFo] 7 Aol 2 A
o2 et dA] 5 24 Se-AAE At
Yoz FAAl BLIeAS AAIS vk k. £ A
& ofelo| A FAAIS} olHlE] XEHE UIFOE =i
AErAe & A F 559 A A Aolxe 9he)
= 5

SAME " HESTHE

el 918 FHIF AT FAALR ofe] A
T F 494m*(19mx26m)ell 2003l 194 AHEEE 2
A ¥ Populus euramericana®t Populus alba x Populus
glandulosa & ™22 2003353 F 49 B¢t FEES

5 FEE 1€ T 1184
= IHE-S Fof 3 13282
2006% Ho] Agelr] Al&tels SYFE 5 A
o] Zadh= A7l 9471A] st iy Fr|Ho s
A

d
OO

01r I
N o ng

ARk 2 4

AT, B AT F7b0) 7 FAOE AE A2
oF a7 22]a Zhke] XE)e} v <ol Populus
euramericana®t Populus alba x Populus glandulosaS 7}
Tefulth A2 ThE A2 sl Faol} 4, Ei
EoR R o] z}o]9} ZHe Az A wE @A xjo)B
#2859tk A& 3,000LE B=1o) A st 314
£ Adety RE7F Adxs) d el wid e 7
HAow R % 1004 S0 A25 992 A

glepglon, x4 45 As+E

el FERR BEF AU FUs A5H 02 A2

St cH(Figure 1).

=13

2. %dl%i =K~}

TolA] i F 3TN T2

g o2 d30) A%

A

= el g A

Ay
EH3to] dE 80% oFE & Yo 5T T, spec-
trophotometer(UV/Visible Diode Array, Walden Precision-
UK)S AH&-ste] 3 663 nmot 645 nmoll A S48t o
=9 4 0F ZiHArmon, 1949) st}

Chlorophyll a = 12.7 Ay, — 2.69 Ay

Chloyophyll b =229 A, —

468 Ay

Total Chlorophyll(a + 5) = 20.29 A, + 8.02 A,

3. EgfdE

AT 3255 de® st 4 54 2
%153 (Net photosynthesis rate; An), 7|&5AH5 % (stomatal
transpiration rate; E), 7]3-% = (stomatal conductance;
gl,0), 945 AEW CO, &%+ Licor-6400 Portable

\Leachte(SDL)

—~ E

Populus alba * P. glandulosa

o fofeoPeled

5B
&
éﬁ‘i
5%
(

Road

foPefofedaed

J@ewwa @@@«

tetetelied e

Populus euramericana
FYoFe_ oy oy

feo feofefelied

fofefeolefed
Populus alb_a_ ~<_ P. glandulosa |

BoBoBoBB8

water(50L) | L/

Figure 1. Experimental design in this study.
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Figure 2. Total Chlorophyll contents in leaves of Populus euramericana and Populus alba x Populus glandulosa grown in
different treatment. Values are means (+SD) of three measurements.
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Figure 3. Rate of chlnrnph_\ll a and b in leaves of Pu,m.riu.\' euramericana and Populus alba * Pupn!m glandulosa grown in
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Figure 5. Light response curves of transpiration(A), stomatal conductance(B), Water use efficiency(C) and intercelluar CO,
concentration(D) in leaves of Populus euramericana and Populus alba x Populus glandulosa grown in non-treatment (control)
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Table 1. APX and GR activites in leaves of each species grown in different treatment. Values are means of three measurements.

Antioxidant enzymes Treat Populus euramericana Populus alba X Populus glandulosa
(nmol/min/mg protein) ' May* June July Aug. Sep. May* June July Aug. Sep.
APX activi Cont. 0.044 0.124 0094 0330 0263 0052 0066 0013  0.084 0.09
activity Treat. 0028 0040 0461 0262 0.058 0012 0075  0.087
L. Cont. 0.383 0.723 0.405 0.995 1.655 2.710 0.631 0.047 2.835 2.337
GR activity .
Treat. 0367 0.367 1.610 2.066 0.735 0.148 2.952 2431

*Before the period of treatment of livestock leachate

AX F7¥she Aol UERE 21 (P<0.05), AAMATE ©]
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