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 Scientific Classification and Description 

Potatoes (Solanum tuberosum) are part of the 

Solanaceae family, also known as the Nightshades.
2
 

Other vegetables found in the Solanaceae family include 

tomatoes, peppers, and eggplants.  Potatoes are grown 

for their tubers, which are parts of the plants that are 

enlarged in order to store nutrients.
3
 

The Andean people of South America had many 

different names for potatoes. Red potatoes were called “weep blood for the Inca” and 

hard potatoes were called “knife breaker.”
4
 Some names for other types of potatoes 

included “human-head” and “red mother.”
5
  The name “potato” originates from the 

Spanish word “patata,” and the name has been adapted in many different cultures. Some 

other common names for potatoes include spuds (a slang term for a potato digging 

spade
6
), taters, murphies, tatties (in Scotland), papa (in the Americas and certain areas of 

Spain), pomme de terre (in France), aardappel (Dutch), Erdapfel (in Austria), and 

                                                 
1
  “Potato.” Wikipedia, The Free Encyclopedia.  15 April 2008.  20 April 2008  

<http://en.wikipedia.org/wiki/Potato>. 
2
 Katz, S.H. (Ed.). 2003. Potato. Encyclopedia of food and culture (Vol. 3, pp. 108-116). New York: 

 Charles Schribner, 108 
3
  “Tuber.”  Wikipedia, The Free Encyclopedia. 23 March 2008. 30 March 2008  

<http://en.wikipedia.org/wiki/Tuber>. 
4
 Meltzer, M. 1992. The amazing potato: A story in which the Incas, Conquistadors, Marie  

Antoinette, Thomas Jefferson, wars, famines, immigrants, and french fries all play a part. New  

York: Harper-Collins Publishers, 5 
5
 Meltzer, M., 6 

6
 Katz, S.H., 108 

Scientific Classification 

Kingdom Plantae 

Phylum Magnoliophyta 

Class Magnoliopsida 

Order Solanales 

Family Solanaceae 

Genus Solanum 

Species 
Solanum 

tuberosum 

Table 1. Scientific Classification of 

the Potato.
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Kartoffel (in Germany). 
7
 In 16

th
 century France, pomme meant fruit, so pomme de terre 

meant “ground fruit.” This name was likely literally translated in other languages, which 

is why many of the names for potatoes mean “apple of the earth.”
8
 

Potatoes grow white flowers with yellow stamens, and buds (also known as eyes) 

grow on the surface of the tubers. In many varieties, the flowers produced do not bear 

seeds, although some types of potatoes grow small green fruits that produce seeds that 

can be transferred by insects to other types of potatoes and cross-pollinate. All potatoes 

grow low to the ground.
9
 

Potato Diseases and Predators 

Potatoes are susceptible to many different diseases.  Some infect the roots and tubers 

only, while others infect the leaves.  Tuber diseases include Pink Rot (Figure 1), 

Rhizoctonia (Figure 2), Silver Scurf (Figure 3), Powdery Scab, and White Mold.  Pink 

Rot is caused by a soil-borne fungus called Phytophthora erythroseptica.
10

  It is 

characterized by rotted tuber tissues that turn pink after being exposed to air for 20 to 30 

minutes.  Rhizoctonia is characterized by black scurf or sclerotia visible on tuber 

surfaces.
11

  The sclerotia can be variable in size, ranging from very small black specks to 

large masses that cover a major portion of the tuber.
12

  Rhizoctonia can immediately 

cause the death of the potato, or cause a rot that eventually causes death. If the plant does 
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not die, the tubers grow too small to be of any use.
13

 Silver Scurf is caused by the fungus 

Helminthosporium solani.
14

  It is a “blemish disease of tubers,” which causes a metallic 

discoloration of the periderm (outer skin) in irregular patterns.
15

 

  

 
Figures 1-3: Pink Rot, Rhizoctonia, Silver Scurf. (“Information on other Potato Diseases”) 

 

Leaf diseases include late blight, early blight, and potato leaf roll.  Early blight is 

the most common potato disease and causes severe defoliation and yield loss.
 16

   It 

infects potato leaves as circular grayish brown spots, first as several different spots, then 

one large spot as they all grow together.
17

  The most susceptible potato varieties include 

Delaware and Russet Burbank.
 18
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The fungus Phytophthora infestans is the cause of late blight.  This fungus is a 

common pathogen of potatoes wherever they are grown, but potatoes are more 

susceptible when the weather is unusually cool and wet.  The fungus spores infect the 

leaves of the potatoes; the tubers and roots are usually more resistant.  Under certain 

conditions, Phytophthora can kill off a field of potatoes in just a few days.
19

  

Phytophthora infestans was also the cause of Ireland‟s potato famine in the mid-1800s. 

There are also several types of insects that are harmful to potatoes. The Colorado 

Potato Beetle (Leptinotarsa decemlineata) is found near the Rocky Mountains and in 

Eastern Colorado. The beetle feeds and lays eggs on potatoes in the spring, which does 

damage to early potatoes. The beetles usually die before they can harm late potatoes. The 

newly hatched beetles feed on the leaves of the potato, and then lay eggs three weeks 

after they are born. The beetles usually go through two generations every year. Another 

beetle that is dangerous for potatoes is the Potato Flea Beetle (Epitrix cucumeris). These 

insects swarm potatoes in massive groups and chew small holes in the leaves. The leaves 

often are so defoliated that the potatoes shrivel. The larvae of the beetles do the more 

damage to the potato, by destroying young tuber stems, going under the skin of the 

potatoes, and causing scabs to appear on the potato. A final enemy of the potato is the 

Potato Eelworm (Heterodera Radicola). The eelworm attacks grown tubers, and causes 

pimples to form on the surface, the potato to soften, and the loss of some nutritional 

content.
20
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Nutritional Aspects of the Potato 

Potatoes are a healthy source of nutrition.  They are a good addition to an adult's diet, but 

when fresh they are too bulky to be a beneficial food in children's or infant‟s diets.
21

  

Although the nutrient content varies depending on the variety of potato and the soil and 

weather conditions under which the potato is grown, all potatoes contain the same basic 

types of nutrients.  Most of the tuber (the part of the potato that is enlarged to store 

nutrients
22

) is water, so only 20% of the tuber is used for food. 
23

  Potatoes contain 

complex carbohydrates which are important for energy.
24

  The starch found in potatoes is 

very digestible, more than that found in corn and wheat.
25

  While potatoes are low in 

protein, they contain large amounts of vitamins B and C as well as ascorbic acid, 

potassium, phosphorus, iron and magnesium.
26

  Freshly harvested potatoes have higher 

quantities of vitamin C than stored potatoes.
27

  The vitamin C from potatoes can help 

prevent the disease scurvy if a diet is lacking in fruit.
 28

 

One serving (a medium-sized potato) provides 45% of the recommended daily 

intake for vitamin C, almost no fat, and only 100 calories.
29  

The modified and fleshy 

tuber makes the potato have much less fat than other vegetables that develop seeds.  
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Potatoes also contain salts that make up five percent of the potato and help maintain the 

alkaline levels in the blood.
30  

If paired with milk or dairy products to provide calcium 

and vitamins A and D, the potato can be the anchor to a nutritionally complete diet.
31  

Fingerling potatoes, a small, finger shaped variety of potato, contain fewer toxic 

chemicals than other varieties and are an excellent source of nutrition.
 32  

It is a common 

misconception that most nutrients are found in or around the skin; for example, vitamin C 

is primarily fixed in the center of the potato.
33 

The picture below shows the composition 

of the potato. 

  

 Figure 4. Composition of the potato. (Grubb & Guilford) 

Although potatoes are nutritious, there are also toxins present in the potatoes.  The 

natural toxins in potatoes are called glycoalkaloids, and are produced by the plant to 

protect it from predators
 
such as insects

 
and animals.

34 
Exposure to direct sunlight can 

increase levels of glycoalkaloids (natural poisons).
35 

Solanine (Figure 8) is a 

glycoalkaloid found in potatoes, and ingesting the toxin can cause symptoms such as 
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hypothermia, vomiting, and hallucinations.
36 

All potatoes contain very small amounts of 

solanine (1-5 mg), but levels greater than 20 mg (for 100 g of potatoes) make the potato 

dangerous to eat.
37

  Solanine is found mostly in green potatoes and new sprouts.
38

  

Cooking cannot eliminate the toxins, so green potatoes should be thrown away.
39   

 

Figure 5. Solanine molecule.
40

 

 

Potatoes can be classified into two types of varieties which have different 

nutritional aspects.  They can be “high dry matter varieties” or “low dry matter varieties.”  

The amount of “dry matter” is a measure of what is left (mainly starch) after a potato is 

dried.
41

  High dry matter potatoes are “floury in texture, high in food value, high in „old 

fashioned‟ flavor and are often more difficult to boil.”
 42

  These potatoes are best suited 
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for “mashing, baking, microwaving and frying.”
 43

  Low dry matter potatoes are easier to 

boil and are more scab-resistant so they can be eaten whole and unpeeled.
 44

 

Potatoes can also come in colors such as purple, red, and blue.  The colorful 

potato varieties are healthier because they contain the antioxidants anthocyanins that have 

anticarcinogenic properties.
 45

  The same antioxidants that give blueberries their color are 

what make these potatoes colorful.
46  

The white color in some potatoes is caused by the 

pigment anthoxanthins, which are antioxidants that help prevent cancer.  Potatoes have 

more antioxidants than nearly every vegetable, except broccoli.
47  

 
Figure 6. Purple Peruvian potatoes.

48
 

Potatoes can be very nutritious, but they must be prepared in certain ways to 

retain their nutritional value.  Peeling and boiling removes some of the nutritional content 

from the potatoes, but the processes are important for getting rid of dirt and pesticides.
49

 

As seen in the table below, boiling potatoes retains much of the nutritional content, such 

as fiber and low amounts of fat.  Frying potatoes results in more than 10 times the fat of 
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boiled potatoes.
50  

In addition to added fat, fried potatoes (in the form of potato chips and 

french fries) have less than 50% the nutrients of boiled potatoes.
51  

 A potato peeled at the 

beginning of processing will have half the fiber. Also, the potato loses vitamin C after 

being exposed to the air and heat involved in processing potatoes.
52   

Fried potatoes are not completely devoid of nutrition, but have an excessive 

number of calories.  Health problems arise when people consume french fries as the 

primary vegetable in their diet, which has become the case much more often in the last 

few decades.
53  

Some preliminary studies indicate that acrylamide, a carcinogen, is 

produced when potatoes are fried, but there is not enough evidence yet to make any 

recommendations
 
about french fry and potato chip intake.

54 
Currently, manufacturers are 

using more polyunsaturated vegetable oils, which do not increase cholesterol levels.
55 

 

The table below shows the composition for different methods of preparing a potato. 

 

Figure 7. Composition for Different Preparations of Potatoes. (Grubb & Guilford) 
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Soil and Climate Requirements 

The potato is a remarkable vegetable because it can grow in very poor soil and under less 

than favorable conditions. They will grow at high altitudes (like those in their ancestral 

homeland) where there are little nutrients and thin soil.
56

 Potatoes can be grown 

successfully in soil ranging from light sand to heavy clay.
57

 Although heavier soils may 

produce more potatoes, the tubers in these soils are more prone to brown rot.
58

 The type 

of soil doesn't matter too much as long as the land is properly treated. Two of the most 

important characteristics of the soil is that there is good drainage
59

 and aeration
60

. Loam 

that is deep and easy to work with is the best soil.
61

 The optimal pH level for growth is 

around 5 or slightly higher, but potatoes can grow in levels of 3.7 and higher. The tubers 

grow best with moderate ground temperatures and the seeds and flowers grow best with 

higher temperatures.
62

   

Potatoes grown in drought are lower in both quantity and quality than those 

grown in moist soil.
63

 Generally, a 120 to 150 day potato crop needs from 20 to 27.5 

inches of rainwater during its growth period. The potato crop is more likely to sustain 
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damage and result in a small yield if it gets insufficient water later in the growth process 

rather than earlier in the growth process.
64

  

 Potatoes have been grown in nearly every country that fits the temperature 

requirements.
65

 They can grow in temperatures ranging from moderate to tropical. The 

best day temperatures for tuber growth are 18 to 20 degrees Celsius, and night 

temperatures are best at below 15 degrees.
66

 The tuber of the potato cannot live at 

temperatures under -3 degrees Celsius. Tubers will die if they are in frost for more than 

25 hours at -2 degrees. The leaves of the potato will get frostbite at temperatures under -4 

degrees Celsius.
67

  

 At its place of origin, the potato grows in the sunshine for many hours, although 

the nights are cool. There is little rain during the growth period (not drought conditions), 

and the air in the mountains is fresh and revitalizing.
68

 Varieties of potato grown in Latin 

America are more resistant to frost than potatoes grown elsewhere.
69

  

 

Geographic Distribution and Origin 

(and the Irish Potato Famine) 

Some scientists believe that wild potatoes grew in Chile approximately 13,000 years ago 

before any human agriculture.  The wild potato is most diverse in the Lake Titicaca 

region of Peru and Bolivia where it was domesticated between 10,000 and 7,000 years 

ago.
70

  No later than 7,000 years ago, Andean peoples farmed potatoes.
71  

The blue 
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potatoes of today most are the most similar to the original potatoes, although there were 

many different kinds of potatoes in the Andean peoples‟ diet.
 72 

These people grew 

potatoes on the mountains because their usually foods of manioc and maize would not 

grow in the mountain‟s climate.
73

  The farmers used tacllas, wooden spades with 

footrests, for growing the potatoes.
74

 

The potato was the main source of altiplano peoples‟ diet (people who live where 

the Andes are at their widest, which occupies parts of Chile, Argentina, Bolivia, Peru and 

Ecuador).
75

  They frequently made use of the potato because it was easy to tend to and 

bore many tubers to one plant.  The Spanish took advantage of the potato‟s high water 

content (80%) in preparing their potatoes.  They squeezed all of the water out of the plant 

to obtain chuño, a freeze dried potato.
 76

  Tubers are frozen at night and then warmed in 

the sun.  Then they are trampled to remove the skins and any residual water.
 77

  It can be 

softened in boiled water and quickly made ready to eat.  The best part about chuño is that 

it can be stored for up to 10 years – very useful in case of a famine.
78
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Figure 8. Chuño processing.

79
 

The potato is estimated to have reached Spain around 1570,
 
although the Spanish 

conquistadors first encountered potatoes in 1530.
 80

 The Spanish did not think it was 

important to bring the potatoes back to Spain immediately
81

, and when potatoes were first 

brought back they were primarily treated as ornamental plants that inspired fear, similar 

to the Venus Fly Trap today.
82

 From Spain the potato spread to Italy and then England.  

However, because the potato was so easy to grow and cultivate, the Europeans initially 

viewed it as “food for the poor.”
83

  In the first half of the 17
th

 century, potatoes were 

primarily eaten by the poor and soldiers in Spain.
84 

Potatoes first became popular in Spain 

by accident. The Spaniards already ate sweet potatoes, and figured if those were 

acceptable to eat, other types of potatoes were acceptable too. They assumed sweet 

potatoes and potatoes were simply different versions of one crop, instead of being 

completely different species.
85
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The potato reached colonial North America in 1613.  It came via Bermuda from 

Europe and reached the mainland in 1621.
86

  The destination was probably Canada 

because there is no evidence of the potato being grown in America before 1685.
87

  The 

Irish helped the potato take root in American soil since Irish Quakers were among 

Pennsylvania‟s early settlers. 

The Irish were the first Europeans to accept the potato as a field crop in the 17
th

 

century.
 88

  There is no proof as to how the potato reached Ireland, but there is one 

reasonable theory.  An Irish legend states that in the 1590s, Sir Walter Raleigh brought 

the tubers from England to an estate he owned in Ireland.
 89

  He gave tubers to his 

gardener who planted them not knowing they were potatoes and mistakenly ate the toxic 

berries from the stalks.
 90

  There is no proof that this story is true, and in fact it may have 

simply been a Spanish sailor who brought the potato to Ireland.  Many historians believe 

that the first potatoes were planted in County Wicklow in the 1640s.
91

  

The potato became popular in Ireland because it produced many tubers and could 

be grown and stored underground.
92

  By 1650 it became a staple food and replaced wheat 

as the major crop.
 93

  The potato saved Ireland from famine as early as 1728, and also in 

1729 and 1740.
94

 Between 1780 and 1841, the population doubled in Ireland due to the 
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wide acceptance of the potato.
 95

  Irish men grew their thumbnails long in order to better 

scrape the peel off a boiled or baked potato.
96

 But in 1845, potato blight (Phytophthora 

infestans, Figure 9) destroyed 40% of the crop.
97

  At this time, an average of 5.5 pounds 

of potatoes was consumed daily by each resident.
98

  

 
Figure 9. Late blight of potato caused by Phytophthora infestans.

99
 

Although Ireland grew other crops, most of them were exports to Europe and 

were too expensive for the Irish to afford.
100

  Even during the famine, Ireland remained 

an exporter of food.
101

  In 1846 the blight destroyed 90% of the potatoes, and the fungus 

reappeared in full force in 1848-1849.
 102

  People tried to prevent the spread of the disease 

by cutting the black stalks, setting fires to clean the air, pouring holy water on the fields, 

and putting stones over the fields to bury the disease, but nothing worked. The disease 

was even able to spread to stored potatoes in the barns.
103

 More than a million and a half 
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Irish people either died or emigrated in search of food.
 104  

The Irish Potato Famine is the 

first example of what can happen when a country relies too heavily on a monoculture).
105

 

In the 18
th

 century, the potato increasingly became popular in other areas of 

Europe, particularly France. In 1757, a pharmacist named Antoine Parmentier succeeded 

in making potatoes popular in France. Parmentier had eaten and liked potatoes when he 

was a prisoner in Germany during the Seven Years War. Parmentier invited famous 

people such as Benjamin Franklin over to his house to try to increase the popularity of the 

potato, and also played a legendary trick on the Parisians.  He planted potatoes near Paris, 

and placed guards around the plot to keep watch during the day.  At night, the potatoes 

were left unguarded, and neighbors started stealing potatoes because they thought the 

crop must be valuable if there were guards around it.  These neighbors started to plant 

potatoes in their own gardens, and the popularity of the crop grew.
106

  

Potatoes began to spread elsewhere as well. The Portuguese brought them to 

Africa, and in the 18
th

 century the French brought potatoes to India and China.
107

 Today, 

China is the largest producer of potatoes, and the potato harvest represents a 100 billion 

dollar industry worldwide.
108  

 

History of the crop in early 19th-century America 

The potato became a “powerful fixture in American domestic life” in the 18
th

 century.
109

  

Even though only one variety was popularized in 1806, by 1848 about 100 varieties were 
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shown at a fair.
110

  Luther Burbank discovered in 1872 that the Early Rose potato 

produced a “seed ball,” which helped develop a way to breed potato plants with large 

tubers.  The result of this was the Burbank potato (which eventually became the 

Idaho).
111

 

The potato was omnipresent during the first half of the 19
th

 century:  many settlers 

listed the potato in their diaries or memoirs as one of the few things they started out with 

when setting up house or farm.
112

  Henry Harmon Spalding, a Presbyterian missionary, 

brought potatoes to Utah and tried to teach the Nez Perce Indians how to grow the crop. 

The first potatoes were grown successfully in Utah in 1838.
113

 One British miner wrote 

that San Francisco in 1851 had few vegetables, so potatoes and onions were the “stand-

by.”
114

  Another reason why potatoes were so abundant was that they were cheap.
115

 

Potato commerce (buying and selling of potatoes) entered the Census in 1840, but 

declined in 1843 due to blight.
116

  The blight did not wipe out all early varietals, but 

decreased the number of potatoes dramatically.  By the end of the 18
th

 century, potatoes 

were used only as food for cattle and slaves.
117

  Chauncey E. Goodrich rehabilitated the 

potato by going to South America to get new seed.  He grew Rough Purple Chile, which 

eventually became Russet Burbank.  In 1853 he also bred a potato called Garnet Chile.  
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Eight years later, Garnet Chile led to the development of the varietal known as Early 

Rose.
118

 

The potato chip was accidentally invented in Saratoga Springs, NY in the early 

1850s.  A disgruntled patron at Half Moon Hotel supposedly sent his fried potatoes back 

to the chef saying they were too thick.
119

  The chef then sliced the potatoes very thin, 

fried them in fat, and salted them to get back at the customer.  But the patron loved them, 

and the potato chip, known as Saratoga chips at the time, became a new product.
120

 

The potato‟s popularity increased even more after it was cultivated in Idaho, 

currently the largest potato producer in the United States. A group of Mormons brought 

the potato to Franklin, Idaho in 1860. The growing conditions in Idaho are excellent for 

potatoes, with the moist soil, sunny days, and cool nights, which is why the potato 

flourished in the state.
121

  

 

Identification of varietals for the 1812 Garden  

(and current varietals) 

US potato breeding did not really start until after 1850; before then, European varieties 

would have been grown.
122

  However the variety “Early Rose” was developed in the mid 

1800's.
123

  Some other early potato varieties include the Irish Apple (1770)
124

, and Irish 

Cobbler (1876).
125

  One of the earliest varieties found is Staffold Hall from 1827 (also 
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known as Late Wellington).
126

  Late Varietals (potatoes that grow later in the season) 

include Burbank, Green Mountain, Rural New Yorker, and Peerless.  The picture below 

shows some Standard Early Varietals (potatoes that grow early in the season). 

  
Figure 10. Standard Early Varieties. (Grubb & Guilford). 

 

 Current varietals vary in different continents.  In North America, the common 

varietals are Russet Burbank (also known as Idaho Potato), Yellow Finn, Red Gold, 

German Butterball, and Yukon Gold.  In Britain, current varietals include Maris Piper, 

King Edward, Desire, International Kidney, Pink Fir Apple, Golden Wonder, and Kerrs 

Pink.  Other varietals include Amandine (from France) and Jersey Benies, Red Kings, 

and Kipler.  Peru has more than 4200 varieties of potatoes, making them the world's 

number one producer.
127
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