D 3.1 Biological Reproduction: Mechanisms, Strategies, and Systems
Summary
Reproduction serves as the fundamental mechanism for biological continuity and change. Asexual reproduction prioritizes the preservation of genetic identity to maintain adaptation in stable environments, while sexual reproduction utilizes meiosis and fertilization to generate genetic variation, facilitating adaptation to shifting environmental conditions. In humans, reproduction is governed by complex hormonal feedback loops regulating cycles and developmental stages such as puberty and pregnancy. In flowering plants, sexual reproduction is maintained through specialized structures and mechanisms designed to promote cross-pollination and ensure genetic vigor. Advanced biological processes, including gametogenesis and placental development, represent highly specialized adaptations to ensure the successful generation and development of offspring.
This study guide provides a detailed review of reproduction in humans and flowering plants, covering asexual and sexual strategies, hormonal regulation, and developmental processes.
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A. Comparative Reproductive Strategies

1. The choice between asexual and sexual reproduction reflects a balance between environmental stability and the need for evolutionary adaptation. Compare and contrast sexual and asexual reproduction by completing the following:
Asexual Reproduction:
Objective: 
Advantage: 
Key Driver: 
Sexual Reproduction:
Objective: 
Advantage: 
Key Drivers:
Meiosis: 
Fertilization (Fusion of Gametes): 
B. Sexual Dimorphism in Gametes

2. Sexual reproduction typically involves distinct male and female gametes with specialized roles. Describe the male and female gametes and discuss the differences between the two with regard to their function.
Male Gametes: 

Female Gametes (Eggs): 


C. Human Reproductive Physiology and Regulation

3. Discuss the menstrual cycle and list the key hormones and their functions.



Key Hormones: 

Function: 

D. Human Fertilization

4. Fertilization occurs through a specific sequence of cellular events. Describe the following events.
Membrane Fusion: 

Nucleus Entry: 

Nuclear Dissolution: 

Joint Mitosis: 


E. Hormonal Intervention and Technology

5. Describe in vitro fertilization (IVF).



6. Identify the hormone pregnancy test kits test for. 



F. Reproductive Mechanisms in Flowering Plants
Flowering plants utilize sexual reproduction, regardless of whether the species is hermaphroditic.
7. Distinguish between pollination and fertilization. 


8. Describe gamete production in male and female plants. 


9. Explain the process that occurs during pollination prior to fertilization. 


10. Describe some pollinator adaptations that improve the chances of obtaining nectar and also result in pollination. 



G. Promoting Genetic Variation

11. Plants have evolved several mechanisms to prevent self-pollination (inbreeding), which decreases genetic diversity and vigor. Discuss the following:
Cross-Pollination Promotion: 

Self-Incompatibility: 

Pollen Transfer: 

H. Seed Dispersal and Germination

12. Distinguish between seed dispersal and pollination. 




I. HL ONLY: Advanced Developmental and Pregnancy Processes

13. Explain the key events at puberty that influence gametogenesis
Puberty: 

Spermatogenesis vs. Oogenesis: 

14. Explain how the cell prevents polyspermy.

Acrosome Reaction: 

Cortical Reaction: 

J. Pregnancy and Childbirth

15. What is the blastocyst? 


16. Where does the blastocyst implant? 


17. Describe the role of the placenta. 


18. Discuss the hormonal maintenance, including the structures and hormones, that maintain pregnancy.
Pregnancy Continuity: 

Childbirth Trigger: 


K. Scientific Perspectives: Correlation vs. Causation

19. The study of Hormone Replacement Therapy (HRT) provides a critical lesson in epidemiological analysis. Complete the following table which summarizes HRT and its affect on coronary heart disease:
	Study Type
	Finding regarding HRT and Coronary Heart Disease (CHD)
	Conclusion

	Early Epidemiological Studies
	
	

	Randomized Controlled Trials
	
	


	Analysis
	
	





Practice Short-Answer Quiz
Instructions: Answer the following questions in two to three sentences based on the information discussed in class.
1. What are the primary advantages of asexual reproduction versus sexual reproduction?
2. How do the physical characteristics of male and female gametes differ, and why?
3. What occurs during the process of human fertilization at the cellular level?
4. How is the menstrual cycle defined and regulated?
5. What is the role of hormones in In Vitro Fertilization (IVF) treatment?
6. In flowering plants, why is reproduction considered sexual even in hermaphroditic species?
7. What are the mechanisms that flowering plants use to promote cross-pollination?
8. How does the body prevent polyspermy during human fertilization?
9. Describe the hormonal shift that triggers childbirth.
10. What did later randomized controlled trials reveal about the relationship between Hormone Replacement Therapy (HRT) and Coronary Heart Disease (CHD)?


Practice Essay Questions
Instructions: Use the information discussed in class to develop 3 to 5 sentence responses to the following prompts.
1. Discuss how meiosis and the fusion of gametes facilitate both the continuity of a species and the potential for change through genetic variation.
2. Compare and contrast the processes of spermatogenesis and oogenesis in humans, focusing on the roles of mitosis, meiosis, and differentiation, as well as the resulting differences in cell count and cytoplasm.
3. Explain the importance of self-incompatibility mechanisms and the distinction between pollination and seed dispersal in maintaining the health and genetic diversity of plant populations.
4. Detail the developmental milestones from the formation of a blastocyst to the role of the placenta, explaining how the placenta allows for advanced fetal development compared to non-placental mammals.
5. Analyze the role of GnRH, LH, FSH, and sex hormones in the onset of puberty, and contrast this with the hormonal regulation required to maintain pregnancy.

