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[Abstract] Fruit dehiscence is an important evolutionary and agronomic trait. For quantifying and
comparing the exact fruit dehiscence capability between individual plants, the random impact test
has been described (Morgan et al., 1998; Bruce et al., 2002; Arnaud et al., 2010). Here, we
describe the random impact test optimized to measure dehiscence capability in the Brassicaceae
plant Lepidium campestre (L. campestre). However, with slight alterations regarding agitation
force, agitation time, and drying conditions, the test should be applicable to a wide range of plant
species with dehiscent fruits.

Materials and Reagents

1. L. campestre plants

Equipment

1. An open container (e.g. falcon tube)
2. Desiccator or climate chamber allowing for the control of temperature and relative
humidity
3. A number of steel balls (in our case with a diameter of 5 mm)
4. Mixer Mill (MM 400/Retsch) including two grinding jars (Figure 1)

Figure 1. Mixer Mill (MM400/Retsch)
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5. A pair of tweezers

Software

1. Microsoft Excel l

Procedure

1. Grow L. campestre plants until fruits are yellow and completely dry.
2. Carefully harvest at least 60 fruits per plant without manually causing fruits to open.
3. Place the fruits in an open container (e.g. falcon tube) and keep them under constant
environmental conditions (25 °C and 50% relative humidity) for at least 3 days to achieve
consistent moisture content.
4. Count 20 fruits and place them in a grinding jar of the mixer mill together with six of the 5mm steel balls (Figure 2).

Figure 2. 20 ripe fruits of L. campestre (left) placed in a grinding jar of the mixer
mill together with six 5-mm steel balls (right)

5. Carefully close the grinding jar, fasten it to the mixer mill and agitate for 5 sec at 9 hz.

Figure 3. Fully intact fruits are counted and open fruits are removed
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6. Remove the fruits from the grinding jar and determine the number of open fruits by
counting the number of fully intact fruits (Figure 3).
7. Put the intact fruits back to the grinding jar and agitate at 9 hz for another 5 sec, then
count again.
8. Repeat these two steps (agitating and counting) another 4 times (or until no intact fruits
are left) with agitation times of 10, 20, 40, and 80 sec (overall resulting in cumulative
times of 5, 10, 20, 40, 80, and 160 sec).
9. Plot the time (sec) against the number of open fruits to end up with a graph like shown in
Figure 4.

Figure 4. Cumulative agitation time is plotted against the number of open fruits

10. Because during the following log transformation, you will run into trouble with the 0 data
point, you add 1 (+1) to each time point (ending up with cumulative times of 6, 11, 21, 41,
81, 161).
11. Then you apply the log10 to each time point to end up with a sigmoid graph like shown in
Figure 5.

Figure 5. Applying the log10 to each time point results in a sigmoid graph
Copyright © 2014 The Authors; exclusive licensee Bio-protocol LLC.

3

http://www.bio-protocol.org/e1200

Vol 4, Iss 15, Aug 05, 2014

12. Sigmoid graphs can be linearized with the logit function. Thus you apply the logit to the
number of open fruits. Because the logit is not defined for 0 and 100% (in our case 0 and
20) you end up with a near linear relationship of only 4 data points (Figure 6).

Figure 6. Near linear relationship derived from a logit transformation of the number
of open fruits

13. A linear slope is fitted to the data (for example using the Excel ‘Trendline’-function) which
gives you a linear equation (Figure 7).

Figure 7. A linear slope is fitted to the data

14. Now you want to calculate the halftime of dehiscence, which is the time point when half of
the fruits (10 fruits) are open. The logit of 50% (in our case 10 fruits) equals 0. Thus, you
have

to

calculate

the

x-intercept.

In

our

example,

the

x-intercept

is

2.4235/2.0408=1.1875.
15. Finally, you just have to reverse the log transformation and the addition of 1 (see steps
10-11). Thus you calculate 101.1875 -1 = 14.3992, which is the dehiscence half-life in
seconds.
16. Repeat this measurement at least twice for each plant and calculate the mean half-life
and standard deviation.
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