
BIOL 442 – Plant Physiology 

Lab 11: Gibberellins and Stem Elongation 
Due date: To be determined 

 

Gibberellins are a class of plant hormones that stimulate both the division and growth 

(i.e., expansion) of stem and leaf cells and are implicated in breaking seed dormancy.   

Some plants, referred to as dwarf varieties, produce reduced amounts of active 

gibberellins.  There are examples in both corn (Zea mays) and pea (Pisum sativum).  

Therefore both their leaves and stems appear somewhat stunted because they elongate 

less than normal varieties. 

In this lab, we investigate the effect of exogenously applied gibberellic acid, GA3, on 

elongation growth of dwarf pea (Pisum sativum) stems.  These plants are varieties of peas 

that are deficient in their production of active gibberellin.  Your text has an extended 

discussion of the biosynthetic pathways for gibberellins.  You will work with a pea 

variety that normally attains a height less than 0.4 m, while the tall varieties reach heights 

2 or 3 times greater. 

Objectives: 

Compare the growth response to GA3 between treated and control dwarf plants 

Observe a concentration effect of GA3 treatment 

Materials: 

Dwarf peas (Pisum sativum) 

GA3 solution 

We will establish four treatments.  In each treatment, a small amount of GA3 will be 

applied to the leaf base (axil) at the two highest nodes (up from the base of the stem, see 

Figure on next page).  The application will involve 0, 0.01, 1 and 100 µg GA3 in a small 

drop (about 0.1 ml).  Plants should be grown in small pots (4 plants/treatment).  

Treatments should commence about 14 days after germination. 

A stock solution of GA3 containing 0.1 g GA3 in 100 ml of 0.2 M sodium bicarbonate 

will be prepared for you.  Dilutions in water should be prepared so that about 0.1 ml 

added at the stem nodes will results in the desired dosage (see sample table).  Note that 

the stock solution is 0.1 g GA3 in 100 ml, which is 0.1 mg per 0.1 ml drop.  This stock 

solution is therefore the strong treatment of 100 µg.  The weaker treatments should be 

prepared by 100-fold dilutions of the stock solution to give the 1 µg treatment, and then 

100-fold dilution of that solution to give the 0.01 µg treatment solution.  See Table 1 for 

this scheme.  You will only need a few milliliters of the stock solution total.  Keep the 

diluted solutions in small labeled vials in the refrigerator for use during the future weekly 

applications.   



The GA3 solution will tend to roll off of the stems, but try to leave at least one droplet at 

the proper node of each shoot.  Use one of the fine capillary pipettes because they have a 

narrower tip.  Be careful how you use the pipettes – do not re-use a pipette that was just 

used in the strong GA3 solution for applying a weaker solution without fully cleaning the 

pipette! 

 

Table 1.  One possible scheme for making the necessary hormone solutions.  The stock 

solution is 0.1 g GA3 in 100 ml of solution.  In a 0.1 ml drop, this is 0.1 mg/drop = 100 

g/drop. 

Solution # GA3 

(g per 0.1 ml) 

 

Stock solution 

dilution factor 

Make from… 

0 0 - - 

1 0.01 10,000 Divide #2 by 100 

2 1.0 100 Divide #3 by 100 

3 100 1 Stock GA3 soln 

 

Measure internode lengths and total plant height at least once per week starting with the 

day of treatment.  A diagram showing plant structures is provided (see last page). 

 

 

 

Data analysis 

Your results should present internode lengths and total height with the time of 

measurement either in tables or graphically.  Your graph(s) should allow you to directly 

compare treatment effects on plant height.  Did the GA affect stem elongation?  If so, was 

their a concentration effect of GA application? 
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