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Introduction
The purpose of this lab exercise is to study the laws of inheritance discover by Gregor Mendel in 1865. One of the first laws he study was called segregation; The Law of Segregation states that every individual contains a pair of alleles for each particular trait which segregate or separate during cell division, it states that paired unit factors (genes) must segregate equally into gametes such that offspring have an equal likelihood of inheriting either factor. (College, 2013) This segregation is known to occur in the meiosis.

In this law Mendel states that every inheritable gene (hair color, skin color, etc.) is controlled by a pair of alleles. 

The second Law is better known as the Law of independent Assortment. The Principle of Independent Assortment describes how different genes independently separate from one another when reproductive cells develop. Mendel was performing dihybrid crosses, which are crosses between organisms that differ with regard to two traits. He discovered that the combinations of traits in the offspring of his crosses did not always match the combinations of traits in the parental organisms (Usetr, 2013)

Mendel used different types of cross to support his hypothesis. As a result of this experiment we know about three types of crosses;

Monohybrid; using the color of flowers Mendel explained this cross. He had two different flowers that contained different genes, one of the flowers was a pure breed of purple flower that contained the genes with alleles PP, meaning that the color purple was the result of two dominant alleles that got together after the segregation, and the other flower was a white flower that had a pp gene, meaning the white color was a result of two recessive alleles for the white color. When Mendel experimented with this cross he noticed that the Dominant trait PP was always going to show in the first generation of offspring, but when Pp generation crossed he noticed a 3 to 1 ratio, meaning that out of every 3 flowers one was going to have the white color.

When looking at the second generation of this plants we see that some of them are going to have the genes PP while others might have Pp or pp. the flowers containing either PP or pp as genes are called Homozygous while the ones with Pp are called Heterozygous. 

Using the test crossed in the law of segregation Mendel observed that heterozygous have a ratio of 1 to one. For example if an flower of the generation 1 had the pp genes (homozygous) and was crossed with one flower of the 4th generation that had Pp genes (heterozygous) the result was that half of the resulting flowers was going to be Pp or pp, so a ratio of 1 to 1. 

As we talked about the second Law of Mendel describe the independent assortment of two different traits, for example the color of a cat and the length of its tail are two different trait determined by two different pair of alleles. When introduced to this Law, Mendel used the Dihybrid Cross to test his hypothesis. The independent assortment of genes can be illustrated by the dihybrid cross.
A cross between two true-breeding parents that express different traits for two characteristics. (College, 2013) Using this concept the ratio Mendel Predicted for this cross was 9:3:3:1.
To test and compare the laws of Mendel’s, we performed the 3 different tests and used a Chi-Squared Analysis to compare the results. Chi-square is a statistical test commonly used to compare observed data with data we would expect to obtain according to a specific hypothesis. (Editors, 2013) Testing independence determines whether two or more observations across two populations are dependent on each other (that is, whether one variable helps to estimate the other). Testing for goodness of fit determines if an observed frequency distribution matches a theoretical frequency distribution.

Materials and Methods.

This lab report and exercise was performed according the “Laboratory Exercise 11; Mendelian Genetics”

Results

This was the data I obtained after counting the ear of corn.






I. Monohybrid Cross:

	
	Purple Counted
	Yellow Counted

	Ear 1
	446
	140



Add both totals from above together to obtain the Overall Total  =  ____586____________


II. Test Cross:

	
	Purple Counted
	Yellow Counted

	Ear 1

	273
	321



Add both totals from above together to obtain the Overall Total  =  _______594_________



III. Dihybrid Cross:

	
	Purple / Smooth
	Purple / Rough
	Yellow / Smooth
	Yellow / Rough

	Ear 1

	287
	96
	103
	29



Add four totals from above together to obtain the Overall Total  =  ________515________


Chi-Squared Analysis

I. Monhybrid Cross (expected 3:1 phenotypic ratio)

	Phenotype
	Observed # (O)
	Expected Results (E)
	Difference (d) =(E – O)
	Difference Squared (d2)
	Standardized Squared Deviation
 (d2/E)

	
Purple
	
446
	439.5
	-6.5
	42.25
	0.096

	
Yellow
	140
	146.5
	6.5
	42.25
	0.288



χ2= sum (d2/e) = ______0.384_________


II. Test Cross (expected 1:1 phenotypic ratio)

	Phenotype
	Observed # (O)
	Expected Results (E)
	Difference (d)=(E – O)
	Difference Squared (d2)
	Standardized Squared Deviation
 (d2/e)

	
Purple
	273
	297
	24
	576
	1.939

	
Yellow
	321
	297
	-24
	576
	1.939



χ2= sum (d2/e) = ______3.878_________


III. Dihybrid Cross (expected 9:3:3:1 phenotypic ratio)

	Phenotype
	Observed # (O)
	Expected Results (E)
	Difference (d)=(E – O)
	Difference Squared (d2)
	Standardized Squared Deviation
 (d2/e)

	Purple / Smooth

	287
	289.69
	2.69
	7.236
	0.024

	Purple / Rough

	96
	96.56
	0.56
	0.313
	0.003

	Yellow / Smooth

	103
	96.56
	-6.44
	41.47
	0.429

	Yellow / Rough

	29
	32.19
	3.19
	10.17
	0.315



χ2= sum (d2/e) = ______0.771_________













Discussion

Looking at the Chi-squared charts I see that the Monohybrid cross, the test cross and the Dihybrid Cross support the Mendelian Laws at a good fit. 

Looking at the results of all the charts I am able to assume that the dominant gene for the color is the Purple and for the texture is the Smooth. This explains why in the Dihybrid cross the number of purple smooth exceeds the number of every other gene. 
 This were the Test results I got, when I tested my results on the online calculator;
Chi-square test results for the Monohybrid Cross
	P value and statistical significance: 
  Chi squared equals 0.385 with 1 degrees of freedom. 
  The two-tailed P value equals 0.5352
  By conventional criteria, this difference is considered to be not statistically significant. 
The P value answers this question: If the theory that generated the expected values were correct, what is the probability of observing such a large discrepancy (or larger) between observed and expected values? A small P value is evidence that the data are not sampled from the distribution you expected. (Sofware, 2014)




Chi-square test results for the Test Cross
	P value and statistical significance: 
  Chi squared equals 3.879 with 1 degrees of freedom. 
  The two-tailed P value equals 0.0489
  By conventional criteria, this difference is considered to be statistically significant. 
The P value answers this question: If the theory that generated the expected values were correct, what is the probability of observing such a large discrepancy (or larger) between observed and expected values? A small P value is evidence that the data are not sampled from the distribution you expected. (Sofware, 2014)



Chi-square test results for the Dihybrid Cross
	P value and statistical significance: 
  Chi squared equals 0.774 with 3 degrees of freedom. 
  The two-tailed P value equals 0.8557
  By conventional criteria, this difference is considered to be not statistically significant. 
The P value answers this question: If the theory that generated the expected values were correct, what is the probability of observing such a large discrepancy (or larger) between observed and expected values? A small P value is evidence that the data are not sampled from the distribution you expected. 



This laws apply also to human and how we can predict different generic based characteristics as the color of our skin to the texture of the same just by looking at the genes of the parents. Every person has two copies of each gene, one inherited from each parent. Most genes are the same in all people, but a small number of genes (less than 1 percent of the total) are slightly different between people. Alleles are forms of the same gene with small differences in their sequence of DNA bases. These small differences contribute to each person’s unique physical features. (Santaing, 2014)


Works Cited
College, O. (2013). Biology. 
Editors, C. (2013, December 17). Definition of Chi-Squared Test. Retrieved from Chegg: http://www.chegg.com/homework-help/definitions/chi-square-test-31
Santaing, A. (2014, July 21). Genetic Home Reference. Retrieved from http://ghr.nlm.nih.gov/handbook/basics/gene
Sofware, G. P. (2014). Quick Calcs. Retrieved from Graph Pad: http://graphpad.com/quickcalcs/chisquared2/
Usetr, J. (2013, February 12). Scitable.com. Retrieved from http://www.nature.com/scitable/definition/principle-of-independent-assortment-law-of-independent-302




