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Variation in Aluminium Tolerance Among 5 Species of
In Vitro Cultured Populus

Kyung Ho Chung’ and Young Woo Chun?
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BNl 4] s SkifEe] Populus (P . davidiana, P. maximowiczii, P. nigra, P. alba x P.
glandulosa, P. wnigra x P. maximowiczii) 9] =7]% Aluminium-EDTA>} 0, 0.1, 0.2, 0.5, 1.0mM
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ABSTRACT

The relative aluminium tolerance of 5 Populus species (Populus davidiana, P. mximowiczii, P. nigra,
P, alba x P, glanduiosa, and P. nigra x P. maximowicizii) was evaluated on Murashige and Skoog
medium with 5 levels of aluminium-EDTA concentration (0, 0.1, 0.2, 0.5, 1.0mM). The number of root
initiatior: of 5 Populus species was significantly affected by the medium containing various levels of
aluminium concentration, The native poplar, P-_ davidiana showed the highest aluminium tolerance among
5 species and even stimulated shoot and root growth on the medium containing at the low levels
aluminium, 0.1 to 0.2 mM concentrations. The medium containing 1.0 mM aluminium inhibited root
initiation from plantlets of all species except P, davidiana, Plantlets cultured on the medium with more
than 0.5 mM aluminium exhibited retarded growth and abnormal leaf shape. P. nigra x P. maximowiczii
exhibited significantly higher aluminium tolerance than its parental species. Silvicultural aspects associated

with aluminium tolerance of Populus are also discussed.
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Table 1. Effect of increasing Al-EDTA levels in MS

relative growth of roots.
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| s A gkt
el Ao 4 Aluminiume] 3L FlollH B
7;4\34 o] ARALHEE Al 9lska 0.2mMel4] 7
#F vhebdllch BEHCIA ot @ES )
Xl‘* gAVTE Ao dE 0.1mMEY &5t
AR U2 0. 1mMolu 0.2mMof| 4] A
Fe & w2 @7 o] AREH HEE X
2lZe, Medappas} Panaz}(1968) wEYE
(Vaccinium  macrocarpon) A & o) 21 pH3 50 A
2.5ppm Aluminium-g F¢ 8w F-2lo] £EE2
HEE d=& HES Ao ¢ssH, Roy%®
(1988) = o] FHE viaydae F5 A =
HtwE Soud For girde o F
&4 Aluminium@BERle A=A A4
S Hol gahFe Rynoke aglleh ot
Aluminiumg i #Holl A el REE
Baolzle AR 0. 1mMA 23 skl A %
2] BAElT Aeolrl glovt Ao ARE Fof
Hoste} Goppel(1986) ol Vicia jfabas 233 38
ol A FEY HRe —HIe F4E XA 0.5
mMe] ALEDTA7} ®7bdl fEfhol A g1 253
el FelRos Ho] 2 (Foy 1974)clM #
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medium containing IBA (0.3mg/l on initiation and

Populus species/

Aluminium levels (mM)

Numbers of induced root/

Relative elongation 0 0.1 0.2 0.5 1.0
Populus davidiana

Numbers of induced root 3.0+0.4** 2.3+0.3" 2.6+0.5° 2.5+0.4° 2.8+0.7°

Relative elongation +++ ++++ +++ ++ ++
Populus maximowiczii

Numbers of induced root 3.9+0.3* 4.1£0.5° 3.4%0.2°  2.7%0.4° 0.9%0.4°

Relative elongation + 4+ ++ -+ + -
Populus nigra

Numbers of induced root 4.3+0.3° 3.2+0.7° 1.5+0.4° 1.3+0.2° 0¢

Relative elongation +++ ++ + + —
Populus alba x P. glandulosa

Numbers of induced root 6.0+£0.6* 4.3+0.3° 1.2+0.5°  1.7+0.6° 0°

Relative elongation +++ +++ ++ ++ -
Populus nigra X P. maximowiczii

Numbers of induced root 2.0+0.4° 1.4+0.3"° 1.84+0.9° 0.9+0.4> 0°

Relative elongation +++ ++ + - -

* Means with same letter are not significantly different by Dunkan's multiple range test (p=0.05). Each
mean represents 3 replications and the standard error= +0.60.
**- 4+ 4+ 4+ very good, +++ :good, ++ : moderate, + :bad, — :dead
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Fig. 1. The in vitro response of P. maximowiczii
roots on MS medium containing various
levels of AI-EDTA.
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Fig. 2. Differential aluminium tolerance of P.
davidiana and P. wmaximowiczii on the
rooting medium(MS + IBA  0.3mg/l)
containing various levels of AI-EDTA
after 4 weeks culture
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Fig. 3. Response index of shoot growth for
differential treatment of AI-EDTA levels
on 5 Populus species,
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Fig. 4. Various leaf morphology of P. davidiana,
P, wnigra and P, maximowiczii derived
from upper part of the shoot cultures on
the rooting medium (MS+IBA 0.3mg/1)
with various concentrations of AlI-EDTA
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