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Effects of Gibberellin and Phytochrome B
on Internode Elongation in Sorghum

In-Jung Lee, Kil-Ung Kim* and Page W. Morgan

ABSTRACT : Sorghum seedlings lacking one of the phytochromes, phyB, have elongated
internode, suggesting that they may have an alteration in gibberellin physiclogy. To test the
possibility that phyB mutations affect seedling gibberellin perception and metabolism, the re-
sponsiveness of wild-type and phyB-I seedlings to exogenous GA; was investigated. The phyB-1
showed higher internode elongation rate than the wild type in response to lower con-
centrations of exogenous GA; application, showing that the mutation causes an increase in re-
sponsiveness to GA. However, at the higher concentrations of GA; application, phyB-I and
wild-type showed similar elongation rate, impling that responsiveness to higher concentrations
of GA is not controlled by phytochrome. These results suggest that, although GAs are
required for internode elongation, phyB does not act primarily by changing absolute levels of
GAs but rather by decreasing seedling responsiveness to GAs at lower concentrations.
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Fig. 1. Comparison of the effect of GA; on plant growth of wild-type and phyB-I sorghum
seedlings at 14 and 21 days after seeding(DAS). Concentrations are given in ppm. TL;
Height to tip of tallest leaf, TLS: Height to the tallest leaf sheath.
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Tabie 1. Effect of exogenous GA; on endogenous GAs levels in wild-type and phyB-1 sorghum
seedlings. GA levels were measured by GC-MS-SIM. Data are the means of three rep-

licate samples

GAyp GAs GAy GAgy GAy GAs GA;
Treatment Genotype
......... ng /g DWW, eoenenne
Control WT 13.2 59.1 134.2 12.3 9.8 4.2 tr?
phyB-1 17.5 30.2 89.6 20.2 15.5 4.7 tr
GA 31ppm WT 6.1 46.4 80.3 10.7 59.5 10.7 120.7
phyB-1 9.3 24.2 55.5 17.2 56.3 11.4 108.6
GA 100ppm WT 6.9 44.7 74.6 11.3 101.4 16.4 220.6
phyB-1 10.9 20.8 56.3 14.5 92.7 15.3 289.3
GA 316ppm WT 6.3 30.3 50.6 8.9 174.3 20.3 343.7
phyB-1 8.9 14.2 39.8 10.3 169.3 18.9 364.3

U tr; peaks too small for accurate intergration.
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Table 2. Plant growth of wild-type and phyB-1 sorghum seedlings in response to exogenous
GA;, ~CC and combinations of GA; and CCC

TL(cm) TLS(cm)

Treatments? 14DAS 21DAS 14DAS 21DAS

PhyB-1 WT PhyB-1 WT PhyB-1 WT PhyB-1 WT
Control 42.8 31.6 72.9 52.9 12.4 6.9 19.9 12.1
CCC10 41.6 29.9 71.8 51.9 11.4 6.1 18.9 10.7
CCC100 36.3 27.4 59.2 41.6 9.6 4.1 13.3 6.3
CCC 1000 28.5 21.1 48.8 30.8 6.9 4.1 13.3 6.3
GA 31 50.5 4.1 80.2 62.7 14.4 10.2 24.5 14.5
GA 31 + CCC 10 50.4 43.8 79.7 62.1 15.1 10.0 23.4 14.9
GA 31 + CCC 100 50.7 41.6 76.3 61.7 14.2 9.1 22.3 14.1
GA 31 + CCC 1000 45.4 43.7 66.5 63.6 12.5 9.7 15.9 13.6
GA 316 47.1 47.1 © 75,1 74.5 15.6 12.7 21.9 20.2
GA 316 + CCC 10 51.3 47.2 82.5 78.9 15.1 12.9 29.5 20.8
GA 316 + CCC 100 46.7 47.4 83.6 81.8 14.7 13.2 29.2 20.2
GA 316 + CCC 1000 51.2 47.0 78.7 76.1 15.1 12.6 25.1 20.8

U Treatment concentrations are given in ppm
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Table 3. Plant growth of wild-type and phyB-I sorghum seedlings in response to exogenous
GA;, uniconazol and combinations of GA; and uniconazol

TL(cm) TLS(cm)

Treatments® 14DAS 21DAS 14DAS 21DAS

PhyB-l WT  PhyBl WT  PhyBl WT  PhyBl  WT
Control 42.5 30.1 72.9 54.1 12.3 6.9 19.9 11.6
Uni 1 29.4 23.1 37.5 25.4 5.7 3.8 7.0 3.9
Uni 3 22.2 16.2 25.5 20.1 3.9 2.5 4.1 2.7
Uni 10 16.7 144 16.1 13.2 3.1 2.0 3.8 2.4
GA 31 50.5 44.2 80.2 66.7 14.4 10.4 24.5 15.3
GA31 + Unil 48.9 39.6 72.2 56.6 13.4 8.7 17.8 11.6
GA31+Uni3 45.7 41.0 65.6 55.1 10.9 7.4 13.8 9.1
GA 316 47.1 48.0 65.1 79.3 15.6 13.1 18.8 21.6
GA 316 + Uni 1 49.5 48,7 77.6 88.3 15.3 13.5 23.1 21.9
GA 316 + Uni 3 52.5 47.8 85.7 76.1 15.5 12.2 26.7 17.1
GA 316 + Uni 10 49.4 46.2 83.5 75.6 14.5 11.2 29.2 17.3

D Treatment concentrations are given in ppm.
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