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Physiological responses of peanut semi—dwarf mutant to exogenous hormones
YANG Xiu-li, NING Dong—xian, ZHANG Ze
(Institute of Wheat Research, Shanxi Agricultural University , Linfen 041000, China)

Abstract: To advance the breeding of ideal peanut plant architecture, a semi—dwarfl mutant dwarfI and its
wild—type (WT) were treated with gradient concentrations of exogenous gibberellin (GA3), auxin (IAA), and brassino-
steroid (BR). The main stem height, node number, internode length, and endogenous hormone contents were system-
atically measured to elucidate physiological mechanism underlying the semi—dwarf phenotype of dwarfI. Results
showed that dwarf1 was highly sensitive to exogenous GA 3. The main stem height, node number, and internode
length increased significantly with increasing GAs concentration, and treatment with 10 mg-L ™" GAs restored these
parameters to WT level. Its endogenous GAs content was extremely significantly lower than that in WT. Exogenous
IAA treatment had no significant effect on main stem elongation in either dwarfl or WT, but the endogenous TAA
content in dwarfl was significantly reduced, suggesting possible abnormalities in TAA biosynthesis or signal trans-
duction. Furthermore, there was no significant difference in endogenous BR content between dwarfl and WT, yet
low—concentration exogenous BR treatment still had a clear promoting effect on main stem elongation in dwarf1.
Based on these results, it is speculated that the semi—dwarf phenotype of peanut mutant dwarfI primarily results
from a blockage in gibberellin biosynthesis pathway, possibly in coordination with auxin pathway to regulate main
stem growth, while brassinosteroid pathway might not be the major contributing factor.
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Table 1 Variance for test peanut materials and plant exogenous hormones on the main stem node number effect

FETEL F AR IR AG 5
TiH Nodes number of main stem Inter-subject effect test
Ttem PR AR 2 F-{H HFEE
Average + SD F-value Significance
164 B8} Peanut materials 13.5+1.62 24,025 <0.001
0 12.7+2.50a
GA,/(mg-L7™") 10 140149 3.492% 0.027
50 13.9+1.10b
100 13.5+0.71ab
TEAE MBI TR FEH Peanut materialsXGA — 11.825% <0.001
M1 L Peanut materials 13.7+1.29 13.386%#* <0.001
0 13.6+1.43
AR TAA /(mg- L) 00 140054 1.162 0.340
1.8 14.0+0.94
3.6 13.2+1.69
HEAER B K Peanut materialsxIAA — 0.713 0.552
FEHE#1E Peanut materials 13.421.20 32,5764 <0.001
0 13.1+1.37
BR /(mg-L.") 001 133127 1.751 0.176
0.1 13.9+0.57
1.0 13.2 +1.40
AEA: B REXIHSE 2 N Peanut materialsXBR — 1.932 0.144

AN ESMNR B A AR, 25 RO (G A Rl - B R Ab Hi ] 22 55 8 25 (P <<0.05) ;% 043 5 IR 1E 0.05 ,0.001 /K- 25 57 i 35

Note: Statistical significant differences (P<<0.05) between different concentrations of exogenous hormones in plants treatments are indicated by differ-

ent letters.®, and *** indicate significant differences at 0.05 and 0.001 levels, respectively
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Note: A: diagrammatic form of internode pattern of dwarfI under different GA, concentrations, numbers 1 - 14 represent the internode positions; B:
length of the 1st to the 11th internodes of the main stem of dwarf1; C: diagrammatic form of internode pattern of dwarfI under different GA, concentra-
tions, numbers 1 — 16 represent the internode positions; D: length of the st to 14th internodes of main stem of WT. Different lowercase letters indicate
significant differences among treatments at 0.05
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Fig. 5 Changes of internode length of main stem between dwarfl and WT under different GA ,treatment
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P<0.01; #**: P<0.001
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Fig. 6 Endogenous hormone content in WT and dwarf1
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