AP Biology

Investigation #7: Mitosis and Meiosis


Chi-Square Analysis on Treated Root Tips

Experiment:

· Scallions were treated as described in the AP Biology Laboratory Manual.  
· Treatment Groups:  
· control (water)
· lectin (5 mg/100 ml) [L-2646 from Sigma; 25 mg costs ~$70; this is enough for 6-10 classes]
· 1, 5, 10, 100 mM caffeine (in water)
· Scallion root tips grown for 48 hours in dark; they were fixed and stored in 70% ethanol as described in the lab manual. 

Results: (observed at 400 x) 

· In the control roots (water), 86% of cells were in interphase; 14% in mitosis

	Tip

Treatment
	Number of Cells

	
	Interphase
	Prophase
	Metaphase
	Anaphase/Telophase
	Total

	Control
	460
	43
	8
	24
	535

	Lectin
	417
	117
	51
	41
	626

	1 mM caffeine
	549
	18
	3
	5
	575

	5 mM caffeine
	449
	11
	2
	7
	469

	10 mM caffeine
	330
	9
	3
	0
	342

	100 mM caffeine
	Cytotoxic


Nuclei appeared “blebby” with caffeine treatments, noted cells with vesicles.

Alternative treatment of tips

1. Heated in 1 M HCl at 60oC for 5 minutes 

2. Rinsed with water, water removed with Kimwipe

3. Stained 

4. Blotted up excess stain with Kimwipe

5. Added 1 drop of water

6. Used needles to gentle tease apart root

7. Squashed tip 

Alternative dye:  

· 1 % toluidine blue in water

Chi Square Test for Treated Alium (scallion) Roots
· In the Control roots (water), 86% of cells were in interphase; 14% in mitosis

· Calculate expected (e) number of cells by multiplying total by control percentage.  
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Caffeine, 1 mM
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Caffeine, 5 mM  
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Caffeine, 10 mM  
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Decision Rule:  
· Reject the null hypothesis (treatment has no effect) if the experimental χ2 > table χ2.   
· Use the 5% probability (0.05) column.  
[image: image1.png]Percentage Points of the Chi-Square Distribution

Degrees of Probability of a larger value of x>
D 0.99 0.95 0.90 0.75 0.50 0.25 0.10 0.05 0.01
1 0000 0004 0016 0102 0455 132 2.71 384 663
2 0020 0103 0211 0575 138 277 461 599 921
3 0.115 0352 0.584 1212 2.366 411 6.25 7.81 11.34
4 0.297 0.711 1.064 1923 3.357 5.39 7.78 9.49 13.28
5 0554 1145 1610 2675 4351 663 924 1107 1509
6 0.872 1.635 2.204 3.455 5.348 7.84 10.64 12.59 16.81
s g Il ] 2.167 2.833 4.255 6.346 9.04 12.02 14.07 18.48
8 1.647 2.733 3.490 5.071 7.344 10.22 13.36 15.51 20.09
9 2088 3325 4168 5899 8343 1139 1468 1692 2167
10 2558 3940 4865 6737 9342 1255 1599 1831 2321
AL 3.053 4.575 5.578 7.584 10.341 13.70 17.28 19.68 24.72
12 3571 5226 6304 8438 11340 1485 1855 2103 2622
13 4107 5892 7042 9299 12340 1598 1981 2236  27.69
14 4.660 6.571 7.790 10.165 13.339 17.12 21.06 23.68 29.14
15 5229 7261 8547 11037 14339 1825 2231 2500  30.58
16 5.812 7.962 9312 11912 15.338 19.37 23.54 26.30 32.00
17 6.408 8.672 10.085 12792 16.338 20.49 2477 27.59 3341
18 7015 9390 10865 13675 17.338 2160 2599 2887  34.80
19 7.633 10.117 11.651 14.562 18.338 22.72 27.20 30.14 36.19
20 8260 10851 12443 15452 19337 2383 2841 3141  37.57
22 9.542 12.338 14.041 17.240 21.337 26.04 30.81 33.92 40.29
2 10856 13848 15659 19037 23337 2824 3320 3642 4298
26 12198 15379 17292 20843 25336 3043 3556 3889 4564
28 13.565 16.928 18.939 22657 27.336 32.62 37.92 41.34 48.28
30 14953 18493 20599 24.478 29336 3480 4026 4377  50.89
40 22164 26509  29.051 33660 39335 4562 5180 5576  63.69
50 27.707 34764 37.689 42.942 49.335 56.33 63.17 67.50 76.15

60 37485 43188 46459 52294 59335 6698 7440  79.08 8838




http://passel.unl.edu/Image/Namuth-CovertDeana956176274/chi-sqaure%20distribution%20table.PNG

