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Aluminum—=induced Root Growth Inhibition and
Impaired Plasma Membrane H'~flux in Mung Bean
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ABSTRACT It has been well established that aluminum
(Al) inhibits root tip growth rapidly in acid soil. We report
the correlation between Al induced growth inhibition and
impaired H'-influx in mung bean (Vigna radiata L. cv.
Kumsung). The root growth inhibition was dependent on
Al concentration (0, 10, 25, 50, 100 uM) and exposure time
(12 and 24 h). Using Hematoxylin staining, it was observed
that the root damage was occurred preferentially in regions
with high Al accumulation. Using the pH indicator, it was
shown that the surface pH of root tip was strongly alkalized
in the control whereas changed only slightly in the 50 M
Al-treated root. The H™-ATPase activity of plasma mem-
brane vesicles was inhibited by 56% in the Al-treated roots
compared to control root. Decrease in the amount of the
plasma membrane H'-ATPase (100 kDa) translation in the
plant roots under Al stress was demonstrated by Western
blot analysis. These results indicate that the dynamics of
H'-flux across the root tip play an important role in root
growth under Al stress.

acid soil, aluminum, mung bean, H'-influx,
root growth, surface pH
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Fig. 1. Effects of Al (0, 10, 25, 50, and 100 pM) supply on
the root elongation rate of mung bean roots after 12
and 24 h treatment period. Values are mean + SE and
representative of at least three independent experiments.
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Fig. 2. Hematoxlin (0.2%) stained root of mung bean. The
plants were grown in the presence (+Al) and absence
(-Al) of 50 uM for 12 (A) and 24 h (B) in Hoag-
land solution (1/5 X) adjusted to pH 4.5. The roots
from a representative replicate are shown. Bar repre-
sents 1 cm.



216 BEEIX|(KOREAN J. CROP SCL.}, 52(2), 2007

FolE ol 2v) ¥4, 503 100 uM A FoA = 2.5
vl =th(2¥ 3). Sivaguru and Horst(1998)+ &FulE
A2lgt S0 oA gRu|go] TR ¢ Yol &
AE Aokl Bista, B AFAE T4k 2-4 mm A
A Aol M dRulE FFo] O E FHEY 26 A =
- B UEHCHAhn ef al, 2001). dF0)E T B ol
2} callose] TF= #e EoA A F= Ate] whap
 @o] £ % ¢th= X 1(Sivaguru and Horst, 1998)7} 91
ou B2 Aol #elskA] Eakth

fe| ®mHe| pH Hat

we) BW| H'9 $at $-EH -lu)E 27) $3) pH
] AleK(Bromocresol purple)} agarose plate techniqueE ]
&5t =5 R 249 50 uM gFuE HIHE 244
7+ ANS & BT Ao] 1 4ok 2T 2o B A
oA Azte] Wal} olyih &, LeEH 45)014 1
2ZH((pH 6.0 o]/ H o2 Wal= e #Ho Y7ldE &
st ou dFulE AFoliE 1 Zol7} njnjste A
Ao z2= A7) H3lE AAE 4 it 8 2HY A
Z- sk 2A7 ARy B gglon fize] I
(eF 1 cm)ollA] 1 H37E HStPTHIE 4). o] A= B4
2l 2ZqH = Az 2go] EEsHA dojuri U=
2 29 B9joA 443 H'2] o] Aot Qirk=

oN =z

50

- - Tip

E.“. 3 Distal to the tip

o

g

S 304

3

g

g

g

- 10

) . ll‘ ll’
LA N R

10 25 50 100

Al concentration(uM)

Fig. 3. Effects of Al (10, 25, 50, and 100 uM) supply on
the Al content in the root tip (1 cm) and distal to
the tip of mung bean after 24 h treatment period. Al
was not detected in control root apices. Values are
mean + SE and representative of at least three inde-
pendent experiments.
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Fig. 4. Effect of 50 uM Al on shift of surface pH (H -influx)
in mung bean root. Alkalization of agarose layer co-
vered roots and Bremocresol purple was used as a pH
indicator. The experiment was replicated five times
independently, giving similar results. Images from a
representative replicate are shown. +Al and -Al : pre-
sence and absence of 50 uM Al, respectively.
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Fig. 5. Effect of 50 uM Al for 24 h on the plasma membrane
H'-ATPase activities of mung bean roots. Values are
mean = SE and representative of at least three inde-
pendent experiments. +Al and -Al : presence and absen-
ce of 50 pM Al, respectively.
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Fig. 6. Coomassie-blue-stained SDS-PAGE profile (A) and
western analysis (B) of plasma membrane H'-ATPase
(100 kDa) using an antibody against plasma memb-
rane H -ATPase isolated from the roots of mung
bean treated with 50 yM Al for 24 h.
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