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Effects of boron on indole-3-acetic acid transportation in intact Phaseolus aureus plant. JIAO
Xiao-yan, YANG Zhi-ping, ZHAO Rui-fen, WANG Li-zhi ( Provincial Key Laboratory of Soil Envi-
ronment and Nuirient Resources , Institute of Soil and Fertilizer, Shanxi Academy of Agricultural Sci-
ences, Taiyuan 030031, China ). -Chin. J. Appl. Ecol. ,2007 ,18( 2 ): 366 - 370.

Abstract: With intact Phaseolus aureus plant as test material, this paper studied the effects of bo-
ron deficiency on its axillary bud growth and polar auxin transportation. The results showed that bo-
ron deficiency induced axillary bud growth significantly, while applying indole-3-acetic acid ( TAA )
could suppress the axillary bud growth induced by the decapitation of boron sufficient plant. When
the plant deficient in boron was decapitated, applying IAA could delay the axillary bud growth.
Compared with boron sufficient plant, the plant deficient in boron had an inhibited auxin basipetal

movement in terms of the shorter distance of *H-TAA peak from apex, and less total radioactivity de-
tected in stem. No radioactivity was found in the axillary buds in any of the treatments, suggesting
that the basipetal TAA transportation in stem rather than the IAA accumulation in bud was required
for the inhibition of bud growth. A 24 h boron supply to the boron deficient plant could restore its

*H-TAA transportation.

Key words: boron; IAA; polar auxin transport; apical dominance.
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FH 4% B O R T R AT R B R R
TERE A Th HZRIB KSR 5 d R L. R T B Al 4,
JIT A 75 L34 F AR R 78 431 Wk I P FH 25 188 /K o o T
e, B3R A NG IEITTA] 16 b, L RIREE 25 °C L1
18 °C , Y& IEERE( PAR )4 150 wmol * m ™2 + s 7', 6
U8k 4 Ja AL T
2.2 gt
2.2.1 SN TAA XHEDINZEAE KA ke 3557
5 d B AT R AR BB A VD TR HAZR 13 em
x13 em.12.5 em ¥ )H, B4 1 R, B R A ERAL
A S B R B 50 pmol + L' FBRAIHEE O
pmol - L~ "1 Rorsion E 7. B4k 28 d 540
BP0 g, BUAS Heag 52 B0 B A N 2 o3 AL . 2
d. BRIV EE T3 3 AR EE 1 ) SRR AR AR 2 ) R
P T 5 25 T (4L 3% 2% ( w/w )TIAA ( Sigma, UK)
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( BP5 18,5 kBq AY H-TAA ); S AL BRET , ) B 3205 5
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Tab.1 Effect of boron and IAA on axillary bud differenti-
ation of P. aureus

il Boron Ak P

EQUIEPN

( pmol - L~" ) Treatment Days after decapitated ( d )
9 11 13 15 18
50 SEHEAH KR Intact 0 0 0 0 1
KT Decapitated 0 1 1 4 4

R 29% IAA
Decapitated with 2% T1AA 0 0 0 0 !
0 FEREATIE Intact 1 1 4 4 4
AT Decapitated 4 4 4 4 4

= i

E Tk 29% IAA o 2 2 2 2

Decapitated with 2% 1AA
FPBUEFR RN 1 A2 B A A ZF (W BR 4L Data meant the

number of plants which had obvious axillary buds.
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Fig. 1 Effect of boron on basipetal transport of *H-IAA in older

P. aureus plants.

LR 50 wmol + L=" 28 d 50 wmol + L ™! boron for 28 d; 2 )JGHl 28
d Without boron for 28 d; 3 )JGHlf 27 d, i 100 pwmol - L.=" 24 h
Without boron for 27 d then 100 pmol - L~! boron for 24 h.
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Tab.2  Effect of boron on the reversibility of *H-IAA
transport in older P. aureus plants
4 2 WEE R T8 B 7 i1 TSP
Treatment Distance of Bahiix Total

the peak Mean rate radio activity

from apex of the peak (Bq)

(mm) (mm-h™")
1 35.6 +10. 1 5.9+1.7 2137 £245
2 30.0+7.5 5.0+1.3 1459 +435
3 36.6 +10. 1 6.1+1.7 1963 +227

1B 50 pwmol + L7128 d 50 wmol « L.=" boron for 28 d; 2 )JGfill 28 d Without
boron for 28 d; 3 )JGH 27 d, {3 100 pmol - L~"'24 h Without boron for 27 d
then 100 pmol * L. =" boron for 24 h.

SRS A N(6.1 £1.7) mm - h™", A PE
JER(1 963 £227 ) Bq. X & HI A ELEIAEHE LT 24 h
TE—EFEE FREMSIK S TAA TEAR W) K N AR 1R 3B
HiRe .
3.3 XS H-TAA FES% 5407 iz i (1) 52
T 54, 4B K 10 d WGBS —
B A/ NBUZER— X B 520 125 ~ 130 mm.
U TEZEAK P A K 10 d, B 44 i AL A
AEAE R AER X R AKPEK 10 d Y
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SR A H-TAA S 2 AR RS i, B
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Fig.2 Effect of boron on basipetal transport of *H-IAA in P.
aureus seedlings.

1) 80 pmol + L= 10 d 80 wmol * L=" boron for 10 d; 2 )JGHi 10
d Without boron for 10 d; 3 )JGH#l 9 d,fE# 160 wmol + L.=' 24 h With-
out boron for 9 d then 160 pmol + L.=" boron for 24 h.
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Tab.3  Effect of boron on the reversibility of *H-IAA
transport in P. aureus seedlings
4b ¥ e B T P U1 T P B
Treatment Distance of MR Total

the peak Mean rate radio activity

from apex of the peak (Bq)

(' mm ) (mm-h=")

1 40.6 +8.9 6.8x1.5 1683 +438
2 35.3+7.3 5.9+1.2 849 +239
3 41.9 £8.9 6.9+1.5 1617 £392

1 )fH 80 wmol + L="' 10 d 80 pmol + L~=! boron for 10 d; 2 )JGHl 10
d Without boron for 10 d; 3 )JG# 9 d,fE 160 wmol + L.=' 24 h With-
out boron for 9 d then 160 pmol * L~ boron for 24 h.
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