HmEARAE 90(6) : 734 - 741. 2001
Jour, Korean For. Soc. 90(6) : 734 - 741. 2001

BEMNK BEO UIE TEES £EHRE Y EEMK RiEEH
B X" - Rik&? - Rl

Growth Response and Absorption Capaéitv of
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ABSTRACT

The two-month-old rooted-cuttings of Populus alba X glandulosa, P. eurvamericana and P. nigra X
maximowiczit clones were exposed to livestock waste water - one of major water pollutants, and ground
water in order to determine the effects of livestock waste water on growth response and absorption capacity
of the species. For this purpose, 5 clones of each species were used. In all the species, the height growth
of rooted-cuttings was better in livestock waste water treatment than in ground water. Of all the poplar
species compared, the height growth was best in P. alba % glandulosa. In the cases of P. ewramericana
and P. nigra X maximowiczii, the height growth in the livestock waste water treatment was statistically
different among clones, whereas there was no significant difference among P. alba x glandulosa clones.
Aboveground biomass such as leaf and shoot dry weight of all the species increased in the livestock waste
water treatment, while root dry weight decreased. In addition, chlorophyll contents in leaf of all the poplar
species increased in the livestock waste water treatment. All the poplar trees showed temporal variation
in thé absorption amount of livestock waste water during the experimental period. In all the poplar
species, the absorption amount of livestock waste water was less than that of ground water. Of 3
poplar species, P. alba X glandulosa was best in the absorption capacity of livestock waste water.
Of all 15 poplar clones compared in this study, the 72-16 clone of P. alba X glandulosa showed the
best absorption capacity.
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AT AL gHAge] A, A%, A=, 33
8o ARS o AR, S22 Q) Ag¥H o]
F5e 3452 o= b (Salt 5, 1995).
272 LAEF NFE $s B, 33, AE
&4 Ay Eo] HgHw 9ok, HEHY EA
Z1Eg o] 4% 24 Eofo] AL EoF 1

& Agsled o 50500289 v 4o Hasd
th, =g 543 7eg ol 43 299 EYE
A2 A$ Ed 1,000 23 o149 =3tk v
4] A2% o (Cunningham %, 1995), &9 +
Zz Ao} oyl zre FAHe] Jepd 4
g1t} (Greger and Landberg, 1999). £5¢ 24
2 Eok 4 £AL AAAo|L AHHoZ A 5HA
A £ de 7€ LS A% vhekgd W Eel A
==z gleh.

Al gL BEoh] FlEAE 259 AU o] 54
#A Z4sle phytoextraction (Kumar 5, 1995),
2 g o]4sld Hfe I FIAFEFEE A
A, #3531 F435= rhizofiltration (Dushenkov
=, 199%5) 2 fFA5F59] §2& £ol+ phyto-
stabilization (Salt %, 1995)%) =H7zlv&& 53
2984 Astde 715E 7R it ol
72 phytoremediation® 7 Al o]z A} 3 o]
w A &Hgo g Byt e ALY 4 3
= A o] 9lt} (Greger and Landberg, 1999; Salt
%, 1995; Cunningham %, 1995).

253 549 AR Q8 T4 Y =
215921 &7 2] Z7ESA g2t $5-8
4% £ A F71 Aot (akE3l, 1997).
AAAR ez $=2 Jabe] 199649 % 71E M5 A
S5 19909 njmsle] oF 48% Frtetd
4 S AR E A3 A ¥EET 9l
o, o] E2RE LA 7 o 197 AL F
Ad4E A ASste B8 S Fodgst
o} 93 5 ABHRAE 437 F3 2l
H32 gk (B, 1998). HAtsgels Aot
A4t Fo| ¥ FEE FHE Aded o] E]
A Fxpel] e FdHE FA Hdg3, o F2
afm]ol 54 9 otwolR Q13 4 He|EF
24 59 Fa7) Jdebd $ gl (A, 1997
Wade 5, 1998). A A& W= Delaware & &3
Sussex AHhe] 71 Al§Ao] WAHA Ao ¢
E 2705 o2 NO-NFEE =AM A3

1/3¢] #l=+ EPA® $-44 ¥4 71%4 (10mg/
€)% 298t Aoz eyl (Andres, 1995).
x3 ez f4% dnFd AxE A FH
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(Ackerman and Taylor, 1995).
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d dFlde ARE FAA7E ABRE g,
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Ao} (Sims, 1995). 28y 25=] Frld A
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(P. euramericana, SanMartino, Eco28, 1-476,

V-211, V-435), 3" (P. nigra X maximo-
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AE AHEs e, AU G Atge] ol & o
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2ste Fald g2} 235 zhzhe] xiq] Zwbepg
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2.2 A% S4tde) A8l 3ah RS
Table 13} 2},

Table 1. Chemical characteristics of livestock
waste water and ground water used for
the present study.

Treatment pH T-P PO-P TKN' NH-N NOrN NO-N
(mg/ ) (mg/ ) (mg/ 1) (mg/¢) (mg/?) (mg/t)

btk g 0T 240 W28 E96 AT 214
waste water

Ground
water

* TKN : Total Kjeldahl Nitrogen

679 014 008 1% 1% ND 012

2. YS”Y EA

Bae A4S A= A 2 e F oo 159
Aoz, a3 g 2 453 g A F
W 159 HH o2 BT 2ALSte] Ad4E AR
HEz7-oh wasict. Bn Adge FH¥AF

A% mad X2 A 23 nue e As
o A7)t < AR Joz 4AEdAdo. ¢
24§82 SPAD-502 meter (Minolta, Japan)
2 A 3 A5 509 452 g=ke 2489
ok, Hel 108U A 949 4 E&8% 14 &3}
o] Li-3100 Area Meter (Licor Inc.)E ¢]-8-3}+
MAG AA dd4E ST oL o, 27, ¢
]2 7zt #-elsle 80T dry ovenoll 2d7t A
ZA7] F 2oy AFgs x84

3. EiEN

289 skAqlejui o] BAHEA A 98 A=
Zr 9 57 Aol g wlwsldxn, £FY &7
HE dYFEdyel o8 A=A, A%
B EAENE #elxe= MS Office 97, Excel
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i ¥ s

1. 231 M3
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54l 719 Aoz A4 (Figure 1). ol
Bl dF F8L A FUyrE F4l9
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Figure 1. Temporal changes of the height growth
of two month old rooted cuttings for 3
poplars under livestock waste water
(solid lines) and ground water (dotted
lines) treatments.
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FukRe] o) F3l=EE e B, a8y
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E g FAate] Jehda] gk AR o1 F
"“E FHslget, 43S 9 AsS AT
23 AAEE JARA], oldzix e, 43
o2 A vehdod A £F 2% EH4dS
Ha| 7t A AT vk 53 gAgke] &4
3 AL Bo HAv 4] Fa AR AL 9
A4 Fol thx AE9] A Fxle FgE wA
ez Ayzrdct,

Figure 2% F4tsl ¥ A3t Hgr|2t 9
224 23 A4S el Aoz Filse A
a4 FAANE AR F 5L FEDN 2
29 $938 ngdxn (clHEEEH  Fy, »=
7.0, %A F 2=15.9, AA K0.01), 4%
Z&9 A% 452 g2 Qs Ass A
T B} Ae] astych, ol L FF
% EEo wet Al B " Fofid Are F
4 ol4 7late] tlEm, SAbd ) Z¥E aF
= Ao e} Foo 93 shie Ha AL
2 A7dr} (Seith 5, 1996; Shedley %, 1995).
mata £ AYeA A" 2EE F4d T &

III [ Livestock waste water @ Ground wter
0 ii I i ol e
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Figure 2. Height growth of two-month-old rooted-
cuttings for 15 poplar clones under
livestock waste water and ground water
treatments. P. alba X glandulosa clones

: 65-22-4, 72-16, 72-17, 72-19, 72-30;
P. euramericana clones : SanMartino,
Eco 28, 1-476, V-211, V-435; P. nigra
X maximowiczii clones : 62-1, 62-2, 62
-7, 62-62, 63-82.

472 BT A8 A A $ 2N AA 5E
€ EF 5% 488 v Aoz AGHAR
olefe| &2 o} ofHe AtE FE wet A
€l B2 Hol7t A& Ao FAH olF
&2 AAA AgHo] $43 FEE AAde
Aol AAAA AR F7ks} A FAse Y &
dE4 FFEE M Aoz 2A"A4. AA
15 89 B3 B A 65-22-4871
74 $atda A 62-757) ZH B A
2.2 vt

2. 94 By

NAZ AA g4 £F D Azl & Aol
E 54 (M R, w=6.84; % 5 w=
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FE9 £o2 W AA 53 T3] FAdS
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Figure 3:& &4td4 4 7‘]3}—’?— e e 2
W f4E Jell Aoz, Faldle Hela ] o
P dAA Y A 317}"“ 2po]7} G2t o]
ez e @ FFHL FE %9 fox
7} dgiek (el 288 @ Fy »=6.16; 433 :
F;, %=5.67; X0.01). AA 15Z& F A 65
-22-4% % 12-30%9 €457 M %skw oleE]
X E8 SanMartino?} 7H AL zlog vebg

5 - anes!ock wgglggater leund water
.
2
E %2
3
€
'§ 20
10
0
,\\ ‘L ‘b'l:
qf@’,\qf,\w’\oo\ e'&é’@,’@&

Clones

Figure 3. Number of leaves for 15 poplar clones
under livestock waste water and ground
water treatments. Clones correspond to
those of Figure 2.
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Az Tl vl A *E"J«l 717 &=
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FE AR AN, £EHBE ALY, o)

ez gy, Ao o2 iz 53 dA
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Figure 4. Leaf area of 3 poplars under livestock
waste water and ground water treatments.
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#He 53 YAL 3 $£F 72w A G R
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28 g 424 Pgs 53 £33 9 279
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e £Z2] SanMartino F&o] 714 & Aog
ZAFE it
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Figure 5. Chlorophyll contents of 3 poplars under
livestock waste water and ground water
treatments. Clones correspond t6 those
of Figure 2.
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2 eksprh. ol AL Az AN F ARE
9] sl}el A47t (Table 1) &2 72 shoot A
g Exlstn Helo] AL FaATE Ao
A=, o]& Seith (1996) o] 334 SL71E
Hlel s 7Y Bt Fold A (NHNO»E
2)sl9& ol shoot = ¥ shoot AF F7}
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biomass® Z7HAFIA T d¥ Fole FFE
A ste] AAHoE £HAE FRAA & de F
el 84% Qo= (Seith, 1996) FAts+
$22 2 2s 29A ¢ ZEHE AA3}
o 714 248 FFE 5T 259 A%
Age AgHoz FAY oK) sl Aew
s,
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Figure 6. Dry weight (g) of shoot and root in 3
poplars under livestock waste water and
ground water treatments.
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oz AgYo] 58 A FFel W A
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b P atbaxgland, - P. i
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Figure 7. Temporal changes of the absorption
capacity of 3 poplars under livestock
waste water (solid lines) and ground
water (dotted lines) treatments.

o2 Jelygoh, 3ae Ats 5ol 3 )
7} vl 2A AP FrEFE o F5d vlE
71 AL Al Vet 7 5 (1998)9] 24
g A AEF FFAPAA 50% HHY A=
A Az4 FFeko] olHEE, AN, ¥¥
Ao $o2 43l Aol YA AP s o
A&5d A H-gYo] $53 A FoF
o] 14 worth, =3 TEHF AF P &
A7 g7 &S 4 HYdAm datAe F
sako]l 74 Wt (FRE 5, 1999). el
Axe od 2xd2rt gl AAHL A=A
oA ol & £ F4YL OE £F
o vld $FIAT TEE a2 FIFEF F
2 EA] FHE Ao AHgA AHHow A
$=o] Hod HAANFY FFTHol 431
AWl Aoz Hol H4k7l FHY FAHS §F
A7 4 edEek AFE fdME AAAE AA
st 7o) Bl UL ARE By AR Azd
o}, 494 Az 224 4y g4
A Ee] 85| vy $fstn FEL Aolrt
AL i ol £ Ze| 9 FFAHE FEo wet

s e AolE ngrl (Figure 8).

Agl7]17E (105%) ¥ 284 F4ds 2 &
sape oleje] &2 Eco 283 & A ZE &
24 Hlng #5E A5 FrFERG AL
Aa-g vebych, vlag SAabs gl 23 At
Vehdz] e dAAFY FE250 & F54%
A eSstga o)ot: b2 24td 5o 97 ¥
HE e 33 F2E0] FoY =3¢ A2
Ae ngch, AA 157 FEF 72-165 H °]

o

fo &



740
)
Wlvestockwastewaler @ Goundwater |
T
R
2
8
§ 10
e
S
3 I "III
Q
@
a
<
0
NG ISIN AN

%)
«‘L «‘L «‘L «‘L \‘@ Q,o° ¥

5_’0

7

Ly é"@/é‘/mfb
Cones

Figure 8. Total absorption capacity of 15 poplar
clones for 3 months under livestock
waste water and ground water treat-
ments. Clones correspond to those of
Figure 2.
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