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As kids, we learn that carrots are orange, bananas are yellow, 

and eggplants are big and purple. But if you look back in history, 

even recent history, you'll find that fruits and vegetables were 

quite different. Humans have been changing the genetics of 

fruits and vegetables for thousands of years through selective 

breeding. Farmers carefully select which seeds to plant 

depending on the taste and yield of the current crops. They 

would replant the seeds of the carrots, plums, or eggplants that 

had the best taste, most pleasing texture, and highest yield or 

amount harvested. 

 

Bred For The Best Color And Taste 
Carefully choosing the seeds of only the best fruits and vegetables to replant 

made them more colorful and tasty over time. Wild fruits are often more sour 

with thick, bitter skins. The original eggplant, for example, looked like a small 

white egg (shown right). Since then, selective breeding has turned it into a large 

fleshy, purple vegetable. The shape and color changed as farmers chose to 

replant varieties with less bitter flesh and bigger fruits.  

Wild carrots grow in a variety of colors, from yellow to purple to white. Dutch folklore says that the orange carrot was 

selectively bred in the Netherlands during the 17th century to honor William of Orange, who led the cause of Dutch 

independence.  

  

Send In The Clones 
The banana is an example of a fruit grown through monoculture, growing one specific variety of crop at a time. The 

yellow Cavendish banana, the type sold in grocery stores, is named after the Englishman William Cavendish, the first to 

grow this variety in the 1830s. The banana was shipped to Samoa and the Canary Islands and brought into large-scale 

cultivation soon after. Although fruits have seeds, Cavendish bananas lack them because they are cultivated from clones. 

Each banana plant is genetically identical and grows from the roots of a mother plant. This results in identical fruit 

produced generation after generation. Unfortunately, though, this also means that each successive generation is the 

same, so the plant cannot adapt to protect itself from diseases and pests. 

 

The Cavendish banana became popular worldwide in the 1950s 

because it was resistant to Panama Disease, a fungus that 

decimated the previous popular variety. With its thicker skin, the 

Cavendish was also easier for growers to ship because it didn't 

bruise as much as other varieties. Today, the Cavendish variety 

represents 99% of commercially exported bananas, but its reign as 

king banana may come to an end. Years of monoculture have made 

the Cavendish unable to fight a new strain of Panama Disease. 

Once the Panama Disease fungus reaches crops in Latin America, 

the Cavendish could be extinct in a matter of decades. 

 

 

https://www.scientificamerican.com/article/the-truth-about-genetically-modified-food/
https://newsela.com/read/overview-gmos-engineered-food/id/20958/
https://newsela.com/read/gmo-salmon/id/13185/
https://newsela.com/read/fruits-genetics/id/17887/


A Step Ahead 
Genetic engineering or genetic modification (GM) goes a step further. Instead of acting as a guiding hand in the natural 

breeding process, as selective breeding does, humans intervene with the genes themselves. They do this by artificially 

transferring a desired gene into another organism’s set of genes. This is a faster way of producing new varieties. 

How is this done? Gene transfer technology is a sophisticated version of cut-and-paste. Once the desired gene is 

identified in an organism’s set of genes, it can be cut out, transferred to another organism, and pasted into its set of 

genes. Once the new gene has been introduced, it affects the proteins produced, and thus the traits of the offspring. The 

organism can then be bred to pass the gene on from generation to generation. 

 

 



Genetically Modified Foods 
The first instance of a genetically modified organism (GMO) occurred in the 1970s when foreign DNA was inserted into a 

mouse genome.  In 1994, the first GM food, a tomato called "Flavr Savr," hit grocery stores. Scientists inserted a gene in 

the Flavr Savr that stopped the tomatoes from ripening too quickly. It was a scientific success, but it did not become a 

commercial success. The public viewed the genetic engineering as suspicious and it never sold well in stores. 

GM foods have become more common since the 1990s. About 90% of the corn crops in the United States are genetically 

modified. The majority of corn is used to feed livestock, but the rest makes its way to our plates or in products like corn 

syrup and cornstarch. About 94% of soy crops have been genetically modified to tolerate herbicides and produce 

healthier oils. In 2000, Golden Rice was developed, a GM rice with added beta-carotene genes. This modification is 

intended to benefit parts of the world with severe Vitamin-A deficiencies, causing thousands of deaths a year. 

 

The AquAdvantage Salmon 
In 1989, the first GM animal was created, a fish called the 

AquAdvantage Salmon. A growth hormone gene from the 

Chinook Salmon and a special “on” gene from the Ocean Pout 

were added to an Atlantic Salmon’s genes. These change 

allowed the GM salmon to grow year round instead of only 

during spring and summer. The goal was to increase the speed 

at which the fish grows, 16-18 months vs 3 years, without 

affecting its overall size or other qualities. AquAdvantage 

Salmon are infertile and developed in land-based facilities where 

they remain separate from the wild fish population. 

Nutritionally speaking, the AquAdvantage Salmon  is no different than other farm-raised Atlantic salmon, yet the FDA 

hesitated in approving the salmon for years over public concerns. Canadians have consumed this fish for a few years 

now, and it may soon make its way to U.S. grocery stores as the FDA recently re-approved its release. Part of the delay is 

due to protests by politicians and lobbyists arguing that its availability will negatively impact the fishing industry. Other 

concerns arise, such as proper labeling, health risks, and animal welfare. 

 

The Argument 
The vast majority of the research on GM foods suggests that they are safe to eat. The FDA and American Medical 

Association have found no evidence that consuming GM foods pose health risks. There are other benefits as well. GMOs 

have the potential to feed millions of people worldwide and reduce the overall price of food. David Zilberman, an 

economist at UC Berkeley, argues that the benefits of GM crops greatly outweigh the health risks, which so far remain 

theoretical. As climate change continues to reshape our planet, GM crops could be a partial solution. 

Despite this, much of the world is regulating, restricting, or outright banning GMOs. The United States is one of the few 

countries that utilizes this technology, but even this seems to be in question. In 2016, the federal government passed a 

law requiring labeling of GM ingredients in food. While it is difficult to find data supporting the claim that GM food is 

harmful, no long-term studies have been done. Other concerns arise as well. Farmers may find themselves in legal 

trouble if their field becomes contaminated by errant GMOs from neighboring fields. Opponents also worry about the 

effect of GMOs on the environment, such as the emergence of “superweeds”,  and about our ability to adequately 

regulate and label such foods. Overall, opponents argue that there is no scientific consensus on the safety of GMOs.  

Good or bad, GMOs are just one way humans use technology to influence the changing world around us. There are 

benefits and risks to using such technology, and consensus may only be reached by careful science, creative engineering, 

and thoughtful dialogue. What do you think? 


