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Silver maple (Acer saccharinum L.): tolerance to desiccation and crypreservation
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Silver maple fruit and seed
 A) B)
 C)
 D)
 6 mm
 6 mm
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Seed characteristics
 • Seeds mature late in the late spring
 • Recalcitrant seed behaviour: Intolerant of drying and prolonged storage
 • Recommended storage conditions: 2–5oC, for 1–2 years
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Seed Development Stages
 A B C D MATURE
 fertilization histodifferentiation maturation maturation drying
 SEED
 ________________________________________________________________________________
 - cell division - reduced metabolism
 - cell differentiation
 - cell expansionquiescent
 or - storage reserve dormant
 deposition - desiccation protectants
 Recalcitrant seed
 Orthodox seed
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Purpose:
 To induce tolerance to desiccation and cryopreservation.
 Hypothesis:
 1) Mature silver maple seeds have not completed seed maturation.2) It is possible to induce silver maple axes to complete maturation related events, such as those associated with desiccation tolerance.
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Desiccation treatments to a 10% water content:
 1. Fast: activated silica gel2. Medium: axes placed over different saturated solutions3. Slow: “ “

Page 7
                        

Figure 1. Silver maple axes’ water content [ ] androot growth [ ] during slow [ ], medium[ ]and fast [ ]desiccation.
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Freshly isolated axes on media
 Media contained: - sucrose - nitrogen - vitamins
 - ABA and/ or - tetcyclacis
 2-week treatments used to induce axes to continue the maturation stage of development
 To promote developmental events
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Tetcyclacis
 • Triazole plant growth retardant
 • Reduces ABA catabolism
 • Inhibits GA biosynthesis
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Table 1. Germination of desiccated (medium rate)ABA- and TC-treated axes. 
   
 * Values followed by the same letter down a column are not significantly Different (P>0.05) based on a Duncan Waller’s test of the means.
  
   2 wk treatment
 % growth after desiccation *   shoots roots  Control-1
   0 a 20 a
 Control-2 
 0 a 0 b
 10-6 M TC 
 22 b 72 c
 20 M ABA 
 0 a 95 d
 20 M ABA + 10-6 TC 
 97 c 97 d
 60 M ABA 
 0 a 92 d
 60 M ABA + 10-6 TC 
 63 d 97 d
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Growth of control-2 axes (A), desiccated 20 M & TC treated axes (B,C) and ABA treated axes (D).
 B)
 C)
 D)
 A)
 B)
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 Table 2. Germination of desiccated (medium rate) ABA- and TC-treated axes after cryopreservation for 24 h.
   
  2 wk axes treatment:
 % growth after cryopreservation   shoots roots  Control-1
   0 0
 10-6 M TC 
 0 0
 20 M ABA 
 0 0
 20 M ABA + 10-6 TC 
 55 67
 60 M ABA 
 0 0
 60 M ABA + 10-6 TC 
 43 61
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After 24 months of storage at –196oC:
 1) 20 M ABA & TC treated axes – 50% growth
 2) 60 M ABA & TC treated axes – 31% growth
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DAA DAS
 25 30 35 40 5 10 25
 Figure 2. Abscisic acid content during axes development (DAA) and after shedding from the tree (DAS).
 //
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Figure 3. Abscisic acid content of axes treated with ABA and tetcyclacis for 2 weeks. *
 *
 (42 DAA)
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B) 20 M ABA& TC treated axesA) Control-1 axes
 2-dimensional gel electrophoresis of axes proteins

Page 17
                        

Figure 4. Western blot of a one-dimensional electrophoresis separation of proteins isolated from 2-week treated axes.
 ~ probed with dehydrin antibody
 C, control-1; TC, tetcyclacis

Page 18
                        

2 wk Treatments:
 Figure 5. % water content of axes after the 2 week treatments.
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Summary
 1. ABA and TC treatment: can induce tolerance to desiccation and cryopreservation.
 2. ABA and TC treated axes maintained a high ABA content.
 3. 20 M ABA and TC treated axes continued developmental events.
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Conclusion
 1. Silver maple axes when shed from the tree are still undergoing developmental events (e.g., seed storage protein synthesis).
 2. Silver maple axes can be induced to continue maturation after seed have been shed from the tree.
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Application of this treatment
 1) Treating intact seeds with ABA and tetcyclacis
 2) Pacluobutrazol and ABA: potential as a seed treatment
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Figure 1. Silver maple axes’ water content [ ]and germination [ ] during slow [ ], medium[ ]and fast [ ]desiccation
 20%26%
 18%
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Step 1: separate proteins based on their isoelectric point
 Step 2: separate proteins based on their molecular weight
 Two-dimensional electrophoretic separation of proteins
 8.5 pH 4.5 pH
 Direction of movement of proteins
 heavy proteins (kdaltons)
 light proteins
 ][[ ]
 36-
 20-
 Basic proteins acidic proteins


                        

                                                    
LOAD MORE
                                            

                

            

        

                
            
                
                    
                        Related Documents
                        
                            
                        

                    

                    
                                                
                                                                                              
                                    
                                        
                                            
                                                
                                            
                                        

                                        
                                            Listeria monocytogenes in Almond Meal: Desiccation ...

                                            
                                                
                                                    Category: 
                                                    Documents
                                                

                                            

                                                                                    

                                    

                                

                                                                                                                            
                                    
                                        
                                            
                                                
                                            
                                        

                                        
                                            Acer saccharinum: Silver Maple - EDIS · 2019-04-25 ·...

                                            
                                                
                                                    Category: 
                                                    Documents
                                                

                                            

                                                                                    

                                    

                                

                                                                                                                            
                                    
                                        
                                            
                                                
                                            
                                        

                                        
                                            Acer saccharinum L.. Kingdom Plantae – Plants Subkingdom.....

                                            
                                                
                                                    Category: 
                                                    Documents
                                                

                                            

                                                                                    

                                    

                                

                                 
                                                                                               
                                    
                                        
                                            
                                                
                                            
                                        

                                        
                                            Dead Sea Desiccation

                                            
                                                
                                                    Category: 
                                                    Documents
                                                

                                            

                                                                                    

                                    

                                

                                                                                                                            
                                    
                                        
                                            
                                                
                                            
                                        

                                        
                                            Variations in biofilm formation, desiccation resistance...

                                            
                                                
                                                    Category: 
                                                    Documents
                                                

                                            

                                                                                    

                                    

                                

                                                                                                                            
                                    
                                        
                                            
                                                
                                            
                                        

                                        
                                            ACER CONFIDENTIAL - Product Brief - Acer X1385WH.

                                            
                                                
                                                    Category: 
                                                    Documents
                                                

                                            

                                                                                    

                                    

                                

                                 
                                                     

                                                
                                                                                              
                                    
                                        
                                            
                                                
                                            
                                        

                                        
                                            Desiccation theory for soft cohesive soils

                                            
                                                
                                                    Category: 
                                                    Documents
                                                

                                            

                                                                                    

                                    

                                

                                                                                                                            
                                    
                                        
                                            
                                                
                                            
                                        

                                        
                                            Brand Model - images.samsung.com€¦ · Brand Model acer.....

                                            
                                                
                                                    Category: 
                                                    Documents
                                                

                                            

                                                                                    

                                    

                                

                                                                                                                            
                                    
                                        
                                            
                                                
                                            
                                        

                                        
                                            MANUFACTURER 321 3COM 3-D 3I...

                                            
                                                
                                                    Category: 
                                                    Documents
                                                

                                            

                                                                                    

                                    

                                

                                 
                                                                                               
                                    
                                        
                                            
                                                
                                            
                                        

                                        
                                            Seed-Encapsulation of Desiccation-Tolerant Microorganisms...

                                            
                                                
                                                    Category: 
                                                    Documents
                                                

                                            

                                                                                    

                                    

                                

                                                                                                                            
                                    
                                        
                                            
                                                
                                            
                                        

                                        
                                            Peer Reviewed Publications · Channell, R.W., & Sivasankar,...

                                            
                                                
                                                    Category: 
                                                    Documents
                                                

                                            

                                                                                    

                                    

                                

                                                                                                                            
                                    
                                        
                                            
                                                
                                            
                                        

                                        
                                            Histochemical Localization of Desiccation Induced Hydrogen.....

                                            
                                                
                                                    Category: 
                                                    Documents
                                                

                                            

                                                                                    

                                    

                                

                                 
                                                     

                                            

                

            

        

            



    
        
            	Powered by Cupdf


            	Cookie Settings
	Privacy Policy
	Term Of Service
	About Us


        

    


    

    
    
    

    
    
    

    
    
        
    
    















