
www.ext.vt.edu

Virginia Cooperative Extension programs and employment are open to all, regardless of race, color, national origin, sex, religion, age, 
disability, political beliefs, sexual orientation, or marital or family status. An equal opportunity/affirmative action employer. Issued in 
furtherance of Cooperative Extension work, Virginia Polytechnic Institute and State University, Virginia State University, and the U.S. 
Department of Agriculture cooperating. Mark A. McCann, Interim Director, Virginia Cooperative Extension, Virginia Tech, Blacksburg; 

Alma C. Hobbs, Administrator, 1890 Extension Program, Virginia State, Petersburg.
VT/0606/W/438105

2006 PUBLICATION 438-105

Produced by Agriculture and Extension Communications, Virginia Tech

Wtigmepx} Gvst TvsĂpi>  
Te{te{

Anthony Bratsch, Extension Specialist, Vegetables and Small Fruit

Mrxvshygxmsr 
Pawpaw (Asimina spp.) is a native fruit crop that is in 
the beginning phases of domestication in this coun-
try. As it is adapted to a commercial orchard setting, 
many issues related to genetic reýnement, production 
and culture, handling, use, and marketing are being ad-
dressed by various research and educational programs. 
The primary effort is coordinated by Kentucky State 
University where an intense program was initiated in 
the 1980s. This publication provides basic background 
information about pawpaw, its potential, and the issues 
related to its development as a niche specialty crop in 
Virginia and throughout the Eastern U.S.

The pawpaw is the largest edible tree fruit native to 
the United States. It is the only temperate member of a 
new- and old-world tropical plant family (Annonaceae, 
Custard Apple family) that includes cherimoya and 
sweetsop. There are nine species of Asimina. The com-
mon pawpaw, Asimina triloba, has the greatest poten-
tial for commercialization. It is widely adapted with a 
native range from Florida to Michigan and as far west 
as Nebraska. It is a common species in Virginia, found 
near waterways and low, moist draws in the mountain 
drainage areas. Though technically a tree fruit, it can 
stretch the accepted deýnition for ñsmall fruitò by plant 
size due to its natural bush-like and suckering habit. In 
most situations it is easily trained into a single-trunk 
small tree, pyramidal in form, which can reach 15 to 20 
feet in height (Figure 1).

Historically, pawpaw was a well-known and much 
utilized fruit in the eastern U.S. It was an important 
food crop for both Native Americans and early settlers. 
Today it is a local specialty, gathered in the wild by en-
thusiasts and grown by hobbyists in backyard orchards. 

Over the years, wild selections have been collected and 
named, and many of these cultivars (cultivated variet-
ies) are now available through commercial nurseries as 
asexually propagated (grafted) stock. 

In its ideal native habitat, pawpaw is characteristically 
found in the deeper, rich soils of river-bottom wood-
lands, growing in the shade as an understory tree. 
Because of root suckering, it usually forms clumps or 
thickets. Its leaves are long, drooping, dark green, and 
turn a brilliant yellow in the fall (Figure 2). The fruit 
(a true berry) may weigh up to a pound, is oblong to 
cylindrical in shape, one to six inches long, and one to 
three inches in diameter. Fruit is borne alone (Figure 
3a), or in multi-fruit clusters (Figure 3b), which can re-
semble a ñhandò of bananas, hence its common names: 
poor-man’s banana and Indiana banana. It has a strong 
þoral and fruity aroma and its þesh is creamy textured, 
usually bright yellow to orange in color (Figure 4). 
Typical of its tropical family, the þavor of pawpaw is 
best described as richly complex, a mixture of papaya, 
banana, mango, and pineapple. Flavor can vary greatly 
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among selections, with sweetness and minimal after-
taste characteristics deýning a high-quality cultivar. 

Gvst Tvswtigxw 
Pawpaws are not yet a commercial crop in the U.S. 
Strong interest has been shown in the potential for 
development, and several institutions are working to-
ward that goal. The national repository for pawpaw 
germplasm is located at Kentucky State University, 
Frankfort, Ky. KSU is a leader in pawpaw research, 
focusing on aspects of production, breeding, and post-
harvest handling. The university also coordinates a 
multi-state, regional cultivar trial, with 12 other univer-
sities in the East and Midwest participating. They regu-
larly conduct outreach meetings to teach growers about 
the crop (Figure 5). The New Crops Center at Purdue 
University is also involved with research and has initi-
ated work into the pharmaceutical/pesticidal potential 
of the pawpaw. The Pawpaw Foundation, also based at 
KSU, is a nonproýt organization dedicated to research 
and promotion of pawpaws as commercial fruit.
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Gvst Ehzerxekiw 
The crop is well adapted to the Eastern U.S. climate 
and soil conditions. Pawpaw is adapted to humid tem-
perate zone growing conditions. It is hardy to the USDA 
growing zone 5 (-20ºF or -29ºC), and needs at least 400 
hours in annual chilling requirements (time exposed to 
35º to 45°F during winter months, depending on the 
cultivar). This is a low chill requirement compared to 
other tree fruit species (apples 800 to 1,700 hours), and 
once met, the trees will begin to þower early in the 
spring. A long, warm season is required to mature fruit 
(2,600 degree days; ~160 frost-free days). From 30 to 
35 inches of rainfall is needed annually, with the ma-
jority falling in the spring and summer. Contrary to 
popular belief, pawpaw performs best in full-sun expo-
sure. However, sunlight protection is needed in the ýrst 
year in the ýeld, as young tree shoots are sensitive to 
sunlight. In an orchard setting, this is accomplished by 
using commercially available tree shelters (see planting 
and establishment). 

The pawpaw is a unique/unusual fruit crop with 
high nutritional value and potential for both fresh 
and processed market uses. As a food source, paw-
paw exceeds apple, peach, and grapes in vitamin, min-
eral, amino acid, and food energy values. The current 
and primary market for fruit is as a fresh product in 
farmers markets and other direct sales outlets. Though 
large-scale commercial processing markets do not yet 
exist, the fruitôs intense þavor and aroma have signiý-
cant potential in blended fruit drinks, baby food, ice 
cream, and as a substitute for banana in various baking 
recipes. In Kentucky, various entrepreneurs are utiliz-
ing pawpaw as a local cuisine item for restaurants and 
in frozen custard and ice cream products. 

There are valuable natural compounds in the plant, 
which have both anti-carcinogenic and pesticidal 
properties. Aromatic compounds in the fruit have 
potential for use in cosmetics and home products. 
Research has shown that pawpaws have a diversity of 
natural compounds in fruit, leaves, bark, and twigs. 
One class of compounds known as annoaceous ace-
togenins occurs in leaves and twigs and has reported 
anti-tumor properties. Currently, Purdue University 
has patented an extraction procedure and the develop-
ment of an herbal formulation is underway by a private 
company. Commercial drug manufacturers, however, 
have shown limited interest in the compounds. An al-
kaloid, asimicin, is found in the seeds, leaves, and bark 
of pawpaw and is reported to have pesticidal proper-

ties. Pawpaws are resistant to insect and disease pres-
sure. This may be due to asimicin and other natural de-
fense compounds. With proper management, organic 
production of pawpaw is feasible. Aromatic constitu-
ents isolated from fruit may hold potential for market-
ing as well.

Nursery trade development for orchard and edible 
landscape plantings is on the increase. Currently in 
the U.S. there are over 40 nurseries selling pawpaw 
trees, and in the past several years, at a brisk pace. 
Named cultivars are offered as grafted trees along with 
non-grafted seedlings. Grafted trees are expensive and 
retail for $18.00 to $25.00 each. As a landscape tree, the 
pawpaw has attractive form, size, and fall color, as well 
as potential fruit production. It also attracts the zebra 
swallowtail butterþy (Eurytides marcellus), whose lar-
vae feed exclusively on pawpaw, but do minimal dam-
age (Figures 6a,b). 
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Gvst Hmwehzerxekiw 
Pawpaws, once ripe, are very perishable, soft, and 
bruise easily, presenting problems for marketing. 
Though they can be picked at a less than ripe, but 
mature stage, best þavor intensity and sweetness is 
achieved when fruit is allowed to tree-ripen, but not 
over-ripen. Pawpaw fruit are climacteric, which means 
there is a rapid increase in respiration and ethylene 
production during ýnal fruit ripening, causing fruit to 
quickly become over-ripe. This may preclude storage 
with other fruits sensitive to high levels of ethylene. 
When completely ripe, pawpaws will last for about two 
days at room temperature, or about a week under refrig-
eration (40º to 45ºF degrees). Fruit harvested immature 
will not ripen, even if treated with ethephon, a com-
mon fruit ripening material that releases ethylene gas. 
However, if the fruits are picked before fully ripe, but 
mature, they can be refrigerated for two to three weeks, 
and will subsequently ripen at room temperature over 
several days. As the fruit ripens, it quickly develops 
handling bruises, blotches, streaks, and freckles, much 
like an over-ripe banana, which can reduce its fresh-
market appeal. Some fresh marketers have used bubble 
wrap in boxes to minimize damage during transport 
(Figure 7). Research is needed in postharvest handling 
of fruit.

Fruit set is poor in nature because of various pol-
lination issues. However it has been shown that with 
proper pollination under cultivated conditions, yields 
can be exceptional. The þowers occur on one-year-
old wood and are protogynous, meaning that the fe-
male stigmatic surface is receptive before male pollen 
is mature. Even if released on time, the pollen is of-
ten self-incompatible. Thus the þowers require cross-
pollination from a genetically different plant. Means 

of pollination is also an issue, and natural pollinators 
are neither efýcient nor dependable. The reddish, meat 
colored þowers and their fetid, musky aroma belie the 
type of pollinating insects visiting pawpaw (beetles, 
carrion, and bottle þies). Recent chemical analysis in-
dicates that the aroma is better described as ñyeastyò 
versus fetid; either way, þowers have an unpleasant 
odor. Increases in pollination have been observed by 
introduction of carrion to the orchard. This, however, 
is an unusual orchard practice, and may be difýcult for 
growers to adopt. 

Fruiting characteristics can be highly variable be-
tween cultivars. Important factors of fruiting variabil-
ity include time and concentration of maturity, fruit 
size, seed number, and seed size (Figure 8). Flavor 
components and sweetness are also variable. Breeding 
and selecting for quality and uniformity are part of 
bringing any new crop to market, and work has only 
begun with pawpaws.

A “Catch 22” situation is in place with regards to 
commercialization of the fruit for fresh and pro-
cessed markets. For wholesale marketers and proces-
sors, a guarantee of fruit availability is needed before 
any major products or fresh-market line is developed. 
From the growers’ perspective, a market must be in 
place before planting. Most new orchards average one 
to ýve acres in size (Figure 9). It is hoped that as re-
cently planted orchards come into bearing, the market 
situation will begin to change. Initially, cooperative 
marketing of fruit by limited acreage growers may 
help to address demand quantity issues. Research is 
also needed in crop processing and the best means of 
product commercialization.
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Commercialization of biomass production for drug 
or pesticide uses is expensive and may be an unre-
alistic expectation. Corporate investment for research 
and development of a new drug or pesticide product is 
expensive due to government approval requirements, 
and the market potential is a driving factor in decisions 
to develop a product.

Allergenic responses have been observed. While 
many people enjoy the taste of pawpaw, some individu-
als can become sick after eating the fruit. Skin rash, 
nausea, vomiting, or diarrhea can develop. In other cas-
es, individuals may be allergic to the leaves or the fruit 
skin. Many tissues of this tree, especially bark, leaves, 
and seeds, contain a variety of alkaloids such as the 
aforementioned acetogenins, as well as phenolic acids, 
proanthocyanidins, tannins, and various þavinoids. 
Though these compounds represent potential com-
mercialized products as anticarcenogens and botanical 
pesticides, they also can cause allergic reactions. 

Little is known about the culture, physiology, and 
genetics of this crop. Current research in these areas 
is underway. However, prospective growers must real-
ize that much information is simply not available and 
production practices are based, to a great extent, on as-
sumption and extrapolation from other crops. Because 
this is a new crop, little if any chemical pest manage-
ment materials are registered. 
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Wmxi0 Wsmpw0 erh Tvitevexmsr 
Though pawpaws are capable of fruiting in the shade, 
a full-sun location and standard orchard setting will 
result in best production. Rows should be oriented 
north/south. Trees should be planted on higher ground, 

avoiding bottomland sites prone to þood and frost. As 
noted, pawpaws þower early and, like other orchard 
crops, may be susceptible to late spring frost and suf-
fer þower damage. Elevation will provide some mea-
sure of frost protection and sloped sites allow for faster 
surface-water drainage. Windbreaks may alleviate leaf 
damage in very windy, exposed sites.

The best soil types are well drained and deep without a 
clay pan. Soils that are heavy tend to water log or have 
a high water table in the winter and should be avoided. 
Prior to planting, and depending on soil test, adjust 
phosphorus (P) and potassium (K) levels to 75 and 300 
pounds per acre, respectively, and lime to bring soil 
pH to 6.0 to 6.8. The planting site should be moldboard 
plowed or chiseled to incorporate amendments and 
worked level and smooth. A common practice in peach 
production is the formation of a raised planting row 
four to six feet across and three to six inches high. For 
pawpaws planted in heavier soils, raised beds may also 
be advantageous to promote internal soil drainage.

Tvstekexmsr erh Gypxmzev Wipigxmsr
Pawpaw trees can be acquired by collecting young 
trees from the wild, propagating by seed, or purchas-
ing from established nurseries as bare-root or contain-
er-grown trees. Any seedling tree taken from the wild 
is an ñunknownò in its fruit-bearing qualities, and all 
seedlings, regardless of parent tree, will express vari-
ability. Grafted trees, using scion wood from a named 
parent, is the only means to ensure a true clone and 
provide known performance. Softwood and hardwood 
cuttings have been shown to be unsatisfactory methods 
of propagation.

Collecting trees from the wild is usually unsuccess-
ful for several reasons. Pawpaws tend to send up root 
suckers from a ñmother tree.ò While root suckers are 
true clones and identical to the mother plant, they tend 
to be poorly rooted, and rarely survive transplanting. 
Transplanting a seedling will be more successful than 
a root-suckered tree. However, distinguishing a new 
seedling from a root-suckered shoot can be difýcult. 
Look for trees growing alone where seeds may have 
dropped and dig only smaller specimens. Trees should 
be dug in the spring when buds are beginning to swell. 
As pawpaws in general have weak, brittle taproots, it 
is important to leave soil on the roots and use ball and 
burlap to limit root damage. Bare-root wild seedlings 
usually have poor establishment percentages. Trim tops 
by 25 percent to compensate for root loss.
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