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1.0 INTRODUCTION 

1.1 The Commonwealth of the Northern Mariana Islands and the 
Agricultural Sector 

1.1.1  Location and topography 
The CNMI (Commonwealth of the Northern Mariana Islands) is made up of fourteen islands with about 
185 square miles of land area situated between 144º and 146ºE longitude and between 14º and 21ºN 
latitude.  They are located north of Guam in the Mariana Island archipelago.  The islands were discovered 
by Ferdinand Magellan, a Portuguese navigator on March 6, 1521.  
 
Saipan, the largest island in the CNMI, is located 120 miles northern and slightly to the east of Guam.  Its 
land area is about 47 square miles with three major features: a coastal flatland, terrace platforms and a 
central divided.  It is approximately 13 miles long 6 miles across at its widest point, with the average 
width measuring about 3 miles.  The highest point on the island is Mt. Tapotchao with an elevation of 
1,554 feet.  About 90 percent of the CNMI population lives on Saipan which has a resident population of 
approximately 60,000.  It is situated, 1,272 miles south of Tokyo; 1,438 miles east of Manila; 5,530 miles 
west of Los Angeles; 3, 226 miles west of Honolulu; and 2,951 miles north of Sydney, Australia. 
 
Tinian, the second largest island in the CNMI with a population of approximately 3,000 has 39 square 
miles of land area and is located 3 miles south of Saipan. The highest elevation on this flat island is 583 
feet and has a fertile agricultural valley called Magpo. 
 
Rota, the third largest island in the CNMI with a population if about 2,850 has 33 square mile of land area 
and is located 73 miles south-southwest of Saipan.  Its peak elevation is 1,625 feet and has an excellent 
water supply from Matan Hanom and has a very fertile farmland on the savannah.   
 
Only one other island is the CNMI called Agrihan is inhabited with a population of less then a hundred 
people.  It has a land area of approximately 18 square miles and a peek elevation of 3,166 feet, the highest 
in the entire Mariana Islands archipelago. 
 
The geologic formation of the Mariana Islands began about 42 million years ago. The older, southern 
islands of Guam, Rota, Aquiguan, Tinian, Saipan and Farallon de Mendinilla are raised limestone islands.  
The islands from Anatahan to the north are high volcanic islands and are much younger in their 
formation. 
 

1.1.2 Climate  
The location of the Mariana Islands, archipelago places them in the tropics and gives them an oceanic 
tropical climate featuring generally warm, sunny, humid weather.  There are two seasons of the year in 
the Marianas:  the rainy season and the dry, windy season.  Typhoons occur most often during the rainy 
seasons from July to October.  These typhoons have been recorded to pack strengths in excess of 200 
miles per hour, and have proven to be very costly and destructive over the past fifty years.  The average 
annual rainfall is 82 inches and the temperature varies between 75ºF to 85º from most days of the year.  
Occasionally, it can dip to 69ºF or soar to 98ºF, but these occurrences are extremely rare. 
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1.1.3 Agriculture in the Commonwealth of the Northern Mariana Islands 
 
Farming and ranching do not represent a very significant activity, although there are many small scale and 
part-time farmers, gardeners and backyard producers of pork and poultry.  They farm and raise animals to 
supplement their income and provide their own garden fresh vegetables and meat for the family table! 
Many government retirees fall under this category.  Although most of the vegetables on sale in stores and 
supermarkets can be produced locally, the volume of imports continue to grow or remain steady.  Part of 
the reason for this unfavorable economic picture are quality, availability, dependability, competitive 
prices, and other market or economic considerations. 
 
Present day agricultural activity is largely limited to subsistence cropping, with limited though increasing 
commercial activity.  Crops commonly grown by immigrant workers include string beans, Chinese 
cabbage, water melon, cucumbers, squash, aubergines and tomatoes.  Indigenous farmers grow root crops, 
namely sweet potato and taro. 
 
Fishing is also not a significant source of income generation, although there are quite a few small peak 
and part-time fishermen.  The CNMI waters have an abundance of marketable fish, both pelagic and 
bottom fish, but finding a dependable, sustainable export market seems to be the problem. The local 
markets are extremely limited because of the small population.  More than half of the resident population 
are overseas workers who seem to have a preference for imported fish such as tilapia and milk fish, 
among others, over the local catches, no matter how fresh they are!  Because of this realization, 
aquaculture for tilapia and shrimp production is becoming popular. 
 
Due to the Asian economic crises which started in late 1996, the numbers of foreign overseas workers 
have continually declined.  Once the economic climate becomes more favorable, this outflow of workers 
will stop and the trend most likely will reverse in record time. 
 

1.2 The State of Food Security and Rural Development 

1.2.1 Food Security  
Although the concept of hunger is alien to the CNMI, it is estimated that imported foods represent 80% 
(by value) of the average household’s diet while only 20% of foods consumed are domestically produced.  
If international trade were to be disrupted for any reason (war, political disputes, revenue crises, etc) 
CNMI would be unable to feed its people. The vulnerability of the country was clearly demonstrated 
when industrial action on the west coast of the United States disrupted shipping causing food shortages in 
a number of island countries in the Northern Pacific. 
 
Like Guam to the south, CNMI is also susceptible to the effects of typhoons, which have the capacity to 
destroy crops and disrupt shipping. Severe damage to the infrastructure in Guam could impact on the 
availability and delivery of essential food items to CNMI.   Droughts have also been recorded and in 
previous years have been responsible for losses among cattle. 
 

1.2.2 The Role of Livestock  
Traditionally both cattle and pigs have an important role as a source of income, nutrition and to meet 
social and cultural obligations.  Recent years have seen a general decline in livestock numbers due to a 
number of factors:  
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 the closure of the Micronesian Development Company (MDC Inc) on Tinian, which had ranched 
up to 10,000 head of cattle.   

 high costs of production of intensively farmed animals associated with imported feeds (broiler 
chicken and pigs)  

 farmer uncertainty over land tenure associated with lease renewals 
 environmental considerations. 
 the abandoning of dairy production. 

 
During the Japanese colonial era (prior to 1944), caribou were used as draft animals on sugar and rice 
plantations, however the last animal is believed to have been slaughtered in the 1960’s 
 
Traditionally most households raised backyard pigs and chickens, until sanitation regulations caused this 
practice to disappear. 
 
 
Table 1.1 Importance of livestock to the gross domestic product in agriculture (millions of $US) 
 

Activity $US (millions) Data from Year 
Livestock production (official statistics)     
Other agricultural production (official 
statistics) 

  
  

Best estimate of additional value of 
livestock 

  
  

 
• Livestock includes domestic ruminants, non-ruminants, and birds used for food and agriculture. 
 
  
Table 1.2 Land use and current trends (1000 ha) 
 

  Area (1000 ha) Area (1000 ha) Current trend 
Category 1990 1999   

Arable land    
Permanent crops    
Permanent pastures    
Agricultural area    
Land area    
Total Area 0 0   
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Table 1.3 Land use for livestock and current trends 
 

  Area (1000 ha) Area (1000 ha) Current trend
Category 1990 1999  
Cropping for food    
Cropping for feed    
Cropping for food and feed    
Natural pasture    
Improved pasture    
Fallow    
Forest    
Non-agricultural    
Total 0 0  

 
 
Table 1.4 Land tenure for livestock production 
 

Category Area (1000 ha) % 
Private  100 
Government and communal   
Total   

 
 
Table 1.5 Farm structure and distribution 
 

Category Number of farms / 
households 

% Number of farms / house-holds 
with livestock 

% 

Landless  #DIV/0!  #DIV/0!
> 0 to 2 ha  #DIV/0!  #DIV/0!
> 2 to 10 ha  #DIV/0!  #DIV/0!
> 10 to 50 ha  #DIV/0!  #DIV/0!
> 50 to 100 ha  #DIV/0!  #DIV/0!
> 100 to 500 ha  #DIV/0!  #DIV/0!
> 500 ha  #DIV/0!  #DIV/0!
Unknown  #DIV/0!  #DIV/0!
Total 0 #DIV/0! 0 #DIV/0!
 
 

 8



 

Table 1.6 Livestock population, number of owners/house-holders and employment by species 
 

  Livestock 
population  

Number of owners / 
householders 

Number of persons 
additionally employed 

Species     Fully Partially 
Cattle 2,239 127 125  
Buffalo     
Sheep     
Goats 570 39  15 
Camels     
Lamas and Alpaca     
Horses     
Donkeys     
Pigs 2,424 109 100  
Chicken 10,808 122 50  
Turkey     
Ducks & other 
poultry 

2,016 38   

Geese     
Rabbits     

 Deer 1150    
 
Livestock farming is expected to grow in certain parts of the country (Tinian), in the face of increasing 
pressure on the use of available land elsewhere (Saipan), however there is a need to improve the 
efficiency of production to utilize available resources.    

1.3 Population 
(Commonwealth of the Northern Mariana Islands - 2002) 
 
Table 1.7 Human population in the country 
 

Year Total (millions) Rural or Farming (%) Urban or Non Farming (%) Total
1990 .400 (approx)  2.5 97.5 100 
2002 .673 1.2 98.8 100 

Average annual 
growth rate 
(2000-2002) 4%       
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Table 1.7.1 Human population in the country - racial breakdown. 
 

Race Population 

Chamorro 18277 

Carolinian 4253 

Total indigenous 22532

Americans 1859 

Total US citizens 30542

Filipino 13654 

Chinese 12654 

Japanese 1282 

Korean 2552 

Others 6439 

Total non-US 36469

Total  population 67298 
 
The 2002 figures represent an increase of 4% over the figures for 2000.  This can primarily be attributed 
to increases in the migrant labour population of working age which also causes age and sex imbalances in 
the total population. The unemployment rate was low, particularly among the foreign contract workers 
who comprise the majority of the 40,620 individuals in the labour force. 
 
 
Table 1.8 Major livestock primary production (1000 tonnes/numbers)  
 

  Meat (t) Milk (t) Eggs (t) Fiber (t) Skin (No.) 
Species 1992 2000 1990 1999 1990 1999 1990 1999 1990 1999 

Cattle .088 .026         
Buffalo           
Sheep           
Goats           
Camels           
Lamas and 
Alpaca 

          

Horses           
Donkeys           
Pigs .008 .08         
Chicken           
Turkey           
Ducks           
Geese           
Rabbits           
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Table 1.9 Major livestock primary product imports (1000 tonnes/numbers) 
 

  Meat (t) Milk (t) Eggs (t) Fiber (t) Skin (No.) Animals (No.)
Species 1990 2000 1990 1999 1990 1999 1990 1999 1990 1999 1990 1991 

Cattle                         
Buffalo                         
Sheep                         
Goats                         
Camels                         
Lamas 
and 
Alpaca 

                    

    
Horses                         
Donkeys                         
Pigs                         
Chicken                         
Turkey                         
Ducks                         
Geese                         
Rabbits                         
 Assorted   .67                     
Assorted meats are imported for processing.  
 
 
Table 1.10 Major livestock primary product exports (1000 tonnes/numbers) 
 

  Meat (t) Milk (t) Eggs (t) Fiber (t) Skin (No.) Animals (No.)
Species 1990 2000 1990 1999 1990 1999 1990 1999 1990 1999 1990 1991 
Cattle                         
Buffalo                         
Sheep                         
Goats                         
Camels                         
Lamas 
and 
Alpaca 

                    

    
Horses                         
Donkeys                         
Pigs   .032                     
Chicken                         
Turkey                         
Ducks                         
Geese                         
Rabbits                         
Weaner pigs (dressed weight between 20 – 30kg) export to Guam  
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2.0 THE STATE OF PRODUCTION SYSTEMS  

2.1 The Primary Animal Production Systems 
 
Livestock farming in CNMI is the preserve of small family owned operations however has been in decline 
due to a number of factors namely : 

 Uncertainty over renewal of leases – existing leases are renewed annually and with no guarantees 
of renewal, farmers are reluctant to invest in improvements. 

 Lease areas are to small for commercial operations – shortage of land has meant that lease areas 
are too small to be economically viable as grazing operations.   

 Environmentl concerns associated with large numbers of pigs 
 Imports of pork and poultry products which compete with locally production. 

 
Farms are usually family owned but rely heavily on expatriate contract labourers, usually Filipinos or 
Chinese.  
 
Table 2.1 Distribution of livestock by production system (%) 
 

  Production systems   
Species Low input Medium input High input Total 

Cattle 100   100 
Buffalo    0 
Sheep    0 
Goats 100   100 
Camels    0 
Lamas and Alpaca    0 
Horses 100   100 
Donkeys    0 
Pigs 50 50  100 
Chicken 25 75  100 
Turkey    0 
Ducks and other poultry    0 
Geese    0 
Rabbits    0 
        0 
 

2.1.1 Production systems  
On commercial units, producers usually concentrate on one species however additional species may be 
kept for domestic consumption.  
 
The majority of farms can be categorized as smallholder operations however the four largest beef 
production operations may be classified as small-scale commercial and one pig and one poultry operation 
may be classified as large scale commercial units. 
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Table 2.2 Changes in the distribution of production systems during the last 20 years 
 

  Production systems   
Species Low input Medium input High input Total 

Cattle 0   0 
Buffalo    0 
Sheep    0 
Goats 0   0 
Camels    0 
Lamas and Alpaca    0 
Horses 0   0 
Donkeys    0 
Pigs 0 0  0 
Chicken 0 0  0 
Turkey    0 
Ducks and other poultry 0   0 
Geese    0 
Rabbits    0 
     0 
 
There have been no changes in the production systems in the last twenty years.   
 

2.1.2 Organisational characteristics of each production system  
 
Table 2.3 Type of livestock farm by production system for cattle (%) 
 

  Production systems   
Type of operation Low input Medium input High input Total 

Subsistence 100   100 
Smallholder 100   100 
Small-scale-commercial 100   100 
Large-scale-commercial 100   100 
 
The most significant factor to influence cattle production over the last twenty years has been the closure 
and break up of the Micronesia Development Company (MDC Inc) which has resulted in the distribution 
of land to a number of smallholder operations.   
 
The breeds used are Santa Getrudis, Aberdeen Angus and Brahman (few).  Some individual farmers have 
started to introduce breeding programmes concentration on maintaining a single breed.  At present this is 
in the early stages and only basic selection criteria are being applied. 
 
All breeds fall into the “Recently Introduced” category – with animals being imported from the United 
States since 1945 during the period when CNMI was a United Nations Trust Territory. 
 

 13



 

The production system has some dependence upon veterinary care but in general falls into the “low input” 
category.  Cattle production has been susceptible to droughts in previous years. 
 
Table 2.6 Type of livestock farm by production system for goats (%) 
 

  Production systems   
Type of operation Low input Medium input High input Total 

Subsistence       0 
Smallholder 100     0 
Small-scale-commercial       0 
Large-scale-commercial       0 
 
All goat production is low input.  Goats are usually on properties with other livestock or agricultural 
activities. 
 
 
Table 2.9 Type of livestock farm by production system for horses (%) 
 

  Production systems   
Type of operation Low input Medium input High input Total 

Subsistence       0 
Smallholder 100     0 
Small-scale-commercial       0 
Large-scale-commercial       0 
 
 Horse breeding has declined over the last twenty years.  At one time, CNMI exported horses to other 
countries in Micronesia and imported breeding stock from the United States however this has virtually 
stopped. 
 
 
Table 2.11 Type of livestock farm by production system for pigs (%) 
 

  Production systems   
Type of operation Low input Medium input High input Total 

Subsistence 100   100 
Smallholder 50 50  100 
Small-scale-commercial  100  100 
Large-scale-commercial    0 
 
All commercial pig farms are dependant upon imported feed and have some access to veterinary services 
and breeding stock – an artificial insemination programme was introduced a few years ago although the 
impact has not been evaluated.  Government has some commitment to provide support but limited 
resources are available.  Some swill feeding is practiced to reduce costs however there is no local feed 
component.   
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Table 2.12 Type of livestock farm by production system for chicken (%) 
 

  Production systems   
Type of operation Low input Medium input High input Total 

Subsistence 100    100 
Smallholder 50 50   100 
Small-scale-commercial  100   100 
Large-scale-commercial     0 
 
Chicken are produced under three systems namely:  

 Commercial – a single commercial layer operation produces table eggs. 
 Subsistence – most agricultural units maintain small numbers of poultry for domestic 

consumption. 
 Breeding fighting cocks – the value of the cock fighting industry is estimated at US$1.5 million 1 

 
Commercial operations are dependan upon imported feed and day old chicks (from Hawaii). 
 
 
Table 2.14 Type of livestock farm by production system for ducks and other birds (%) 
 

  Production systems   
Type of operation Low input Medium input High input Total 

Subsistence    0 
Smallholder 50 50  100 
Small-scale-commercial       0 
Large-scale-commercial       0 
 
Small numbers of “exotic” birds are maintained on a number of holdings – these include pigeons, ducks, 
turkeys and emus (all “recently introduced”). 
 
 
Table 2.17 Type of livestock farm by production system for other species (%) 

Name of species – Sambar deer (Cervus unicolor) 
 

  Production systems   
Type of operation Low input Medium input High input Total 

Subsistence      0 
Smallholder 100     100 
Small-scale-commercial       0 
Large-scale-commercial       0 
 
Fifteen farmers maintain small numbers of Samabh deer (Cervus unicolor).  In addition, approximately 
1000 animals exist in the wild. 
 

                                                      
1 Dela Cruz , 2003,  personal communication 
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2.1.3 Reliance on inputs 
All commercial pig and poultry farms are dependant upon imported feed and have limited access to 
veterinary services and breeding stock.  Government has some commitment to provide support but limited 
resources are available.  
 

2.1.4 Impact of risk factors  
Imports of breeding stock and feed are restricted to the United States and US territories as CNMI is 
subject to US Federal Regulations even though there may be other sources which are economically more 
attractive for producers. 
  
Producers could be vulnerable to potential outbreaks of disease (although CNMI is free of all major 
diseases), disruptions to feed supply and labour shortages.  Both commercial systems (pigs and poultry) 
are almost equally susceptible however the impact on the cock fighting industry was demonstrated when 
Guam imposed restrictions on the transit of poultry following the outbreak of West Nile Virus.  Although 
the situation has improved, concerns about bio-terrorism may cause further difficulties.  
  

2.2 Important Animal Products in CNMI 
 
The livestock sector in CNMI contributes in the following areas :  

 Meat production  (cattle, pigs, poultry and ducks) 
 Egg production (poultry) 
 Manure for vegetable production 
 Leisure and gambling (cock fighting) 

 
Although the main contribution is economic, cattle, pigs and cock fighting have a significant cultural role 
in all regions of CNMI. Although the population has become predominantly “urbanized” the role of cattle 
and pigs in traditional activities is still widely recognized however in all cases, the emphasis is on 
improved or recently imported breeds.   
 
CNMI exports small quantities of pork (weaner pigs with a dressed weight of 40 – 60 lbs) to Guam.  In 
addition, small quantities of beef and venison are exported by individuals as personal exports to other 
countries.  The remaining production is consumed by the domestic market where it is estimated to 
represent approximately 3% of total consumption.  This situation has not changed over the last ten years 
and is unlikely to change in future unless the decline in livestock numbers is reversed. 
 

2.3 Major Trends in the Use and Management of Animals  
 
During the last 10 years, there has been a significant decline in the number of livestock.  This is largely 
due to the impact of land related problems and the inability to compete with imported products due to the 
dependence upon imported feed. This may be compounded by the low efficiency of many of the 
producers. Environmental concerns have also been raised about the impact of animal waste from 
commercial pig production systems. 
  
Local producers are unable to meet demand for weaner pigs and average carcase weight has fallen as 
animals are slaughtered earlier. The re-allocation of land from MDC Inc may see a revival in the beef 
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sector and a need to import new genetic resources.  These moves have coincided with a reduction in the 
availability of government assistance. 
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3.0 THE STATE OF GENETIC DIVERSITY 

3.1 The state of knowledge in CNMI of the Animal Genetic Resources 
 
The countries animal genetic resources are the result of continuous imports from the United States since 
1945. A number of factors need to be considered.   

 All pigs used commercially have been imported – landrace, duroc, Hampshire and Yorkshire. 
 Some locally adapted breeds of pig (the Pacific pig) are present but they are very inefficient 

producers (poor weight gain, low litter numbers) and have been crossed with improved breeds.   
 No information has been collected and no surveys have been carried out specifically on the status 

of individual breeds however the totals pig population is estimated at 2,500. 
 No species or breed is considered unique to CNMI and no information on the structure and 

organization of each breed is maintained. 
 Access to information on productivity, fertility and carcase quality which is presently unavailable 

would be of use in implementing a breeding programme to select breeding stock particularly in 
the cattle industry. 

 No research facilities to carry out any evaluation (i.e. characterization studies) exist in CNMI. 
 

3.2 Assessment of genetic diversity 
 
The following breeds of pigs, poultry  and ducks are used by farmers in CNMI : 

 Catlle – Aberdeen Angus, Santa Getrudis, Brahman 
 Pigs - landrace, duroc, Hampshire and Yorkshire  
 Poultry – Leghorn, Rhode Island Red, Plymouth Rock, (all obtained from commercial suppliers 

in Hawaii). 
 Ducks – Muscovy 
 Deer - Sambah  

 
The ability to use and develop animal genetic resources is subject to a number of information gaps.  The 
only information which is readily available at present is limited to the most recent agricultural census. 
 
Among cattle producers, some cross-breeding has taken place to avoid in-breeding however there is a 
move back to straight breeding by some cattle producers in an attempt to establish single breed herds. 
Breeding stock for farmers is provided by the 4 larger producers however at this stage there is no 
differentiation between cattle “breeders” and “producers”.  In the absence of any recording systems, 
selection is based primarily on size.  Holstein cattle which had been imported to form a dairy industry 
have disappeared. 
 
There are no recognized sources of breeding stock for pig producers.  An AI programme has been 
implemented but the impacts have not been evaluated although they rae believed to be minimal.  
 
Wild pigs are regarded as vermin and are subject to hunting.  These animals represent a source of disease 
(i.e. Sarcoptes) and are not used for breeding.  Measures are being taken to control and in some areas 
eradicate such animals. Some harvesting of wild pigs fro food does take place however they do not make 
a significant contribution to food security.  
 
As with other countries in Micronesia, although not contributing directly to food production, the jungle 
fowl (Gallus ….) are used for cross breeding with domesticated birds for cock fighting. 
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Goats are regarded as an invasive species in some situations and have been eradicated from one island in 
the archipelago to protect genetic diversity. 
 
Sambah deer are present on a number of islands and are subject to protection by the Department of Fish 
and wildlife and can only be hunted under license.  There is no culling programme in operation to 
improve gentic quality and uncontrolled breeding takes place. 
 
 
Table 3.1 Breed Diversity (Number of Breeds) 
 

  Number of breeds 
Lost   Current Total At risk Widely used Others 

(last 50 yr) 
Species L E L E L E L E L E 
Cattle  3    3    1 
Buffalo          1 
Sheep           
Goats  1    3     
Camels           
Lamas and Alpaca           
Horses  1         
Donkeys           
Pigs  4    4     
Chicken           
Turkey           
Ducks           
Geese           
Rabbits           
 Sambar deer    1       
 
• L = Locally Adapted or Native; E = Exotic (Recently Introduced and Continually Imported). 
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Table 3.2 Number of breeds for which characterization has been carried out (Number of breeds) 
 

  At population level At individual level 
Species Baseline 

survey 
Genetic 
distance 

Breeds 
and 

crosses 
evaluation

Valuation Performance 
recording 

Genetic 
evaluation 

Molecular 
evaluation

Cattle               
Buffalo               
Sheep               
Goats               
Camels               
Lamas and Alpaca               
Horses               
Donkeys               
Pigs               
Chicken               
Turkey               
Ducks               
Geese               
Rabbits               
 Sambah deer                
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4.0 THE STATE OF UTILISATION OF ANIMAL GENETIC RESOURCES 

4.1 The state of use of animal genetic resources 

4.1.1 Policy and legal instruments 
There government legislation and policies that impact on Animal Genetic resources in CNMI are 
limited to :  
 existing legislation that impacts on possible importations (the Quarantine Act of …. (Cap    )  

which restricts the importation of live animals to countries or territories free of diseases which are 
exotic to the CNMI. 

 Fish Game and Endangered Species legislation (Public Law 2-51) which provides for the 
protection of Sambah deer. 

 
Animal genetic resources are not considered to be the main factor influencing productivity and is of 
relatively lower priority at this time compared with improving feeding, animal health and husbandry 
practices. 
 
In the absence of any resources, conditions or environments, which are considered unique to CNMI, there 
are no specialized animal genetic resources. 
 
Religious influences (Moslem, Seventh Day Adventists) prevent the consumption of pork by some 
members of the community, however this does not have any major impacts on marketing or distribution.   
 
Cock fighting, a part of the Micronesian culture since Spanish colonial times, has a wide following and 
owners of birds select for specific traits which are unrelated to food security and production however 
welfare issues may have impact on this activity in future. 
 
The dominant breeding practice is indiscriminate cross breeding. This approach is dictated by the 
availability of suitable breeding boars and a limited number of suitable breeding sows.  The impact of this 
approach to pig breeding have not been evaluated and this situation is likely to continue in the absence of 
government support or key farmers being prepared to take a lead role in the supply of breeding stock. 
 

4.2 The state of development of animal genetic resources 
 
At present the supply of breeding stock is the responsibility of individual farmers although some 
assistance is available from the extension agents of  Division of Agriculture and the Northern Marianas 
Community College who assist in the identification of suitable replacement stock from those that are 
available.  
 
Importations of new breeding stock will only occur if individual farmers are sufficiently motivated as 
there are no incentives available at present.   This trend will influenced by the economics of production 
and the impact of imports on the domestic market .  “Dumping” of low value meat products may reduce 
demand for local beef and pork however it is anticipated that the demand for cattle and pigs to meet social 
obligations will continue for the foreseeable future. 
 
It is anticipated that production costs will increase as the need to meet sanitary  / food safety requirements 
becomes established.  Unless the efficiency of production can be improved it is anticipated that 
production could fall. 
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Table 4.1 Relative importance of livestock products and services within species (%) 
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Cattle  100            100 
Buffalo              0 
Sheep              0 
Goats  100            100 
Camels              0 
Lamas 
and 
Alpaca 

             0 

Horses          100    100 
Donkeys              0 
Pigs  50       50     100 
Chicken              0 
Turkey              0 
Ducks              0 
Geese              0 
Rabbits              0 
               0 
 

4.3 Obstacles, opportunities and needs for use and development of 
AnGR by species 
 
Locally adapted animals (wild pigs) present little opportunity to be absorbed into existing production 
systems.  Although such animals are more adapted to surviving on a variety of feed and under more 
extreme climatic conditions they do not respond to improved feeding and are unsuitable for inclusion in a 
commercial system. 
 
The primary constraints to greater use of existing animal genetic resources include lack of knowledge 
education and training at all levels including Government, farmer and communities.  This is compounded 
by the lack of resources including finance, limited existing human capacity, low and in some cases 
declining stock numbers, land shortages and limited infrastructure including roads and water supplies. 
This situation is unlikely to improve as financial constraints at government level and the value of the 
sector will mean that improvement of animal genetic resources will continue to be given low priority in 
the absence of a clear government policy.  The main factor which may influence a shift in policy will be 
the increase in the local production of beef following the redistribution of land from MDC Inc plus the 
proposed constriction of a new slaughterhouse on Rota. In order to maintain the viability of the operation 
it will become essential that adequate throughput be maintained to take advantage of the economies of 
scale.   
 
The country could also benefit from further introductions of breeding stock to prevent further in-breeding 
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and to raise the genetic potential of the existing stock.  Such introductions will be subject to the 
quarantine requirements of CNMI.   
 
At present CNMI has limited access to technical support in Animal Genetic Resources.  Although the 
livestock sector in CNMI is too small to justify the appointment of a full-time technical adviser, an 
adviser located within a regional organization (i.e. the Secretariat of the Pacific Community or the Land 
Grant Programme) would be ideally placed to provide technical support, training and information as and 
when required.   Such support could be directed through existing staff in the Division of Agriculture to 
the farmers who are the focal group for animal genetic resources in CNMI.  New technology which could 
be introduced include greater use of artificial insemination with potential for embryo transfer. 
 
 
Table 4.2 Relative importance of species within livestock products and services (%) 
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Cattle  35            
Buffalo              
Sheep              
Goats  4            
Camels              
Lamas 
and 
Alpaca 

        
 

     

Horses          10    
Donkeys              
Pigs  50            
Chicken  10 100       90    
Turkey              
Ducks  1            
Geese              
Rabbits              
               
               
               
               
Total 0 100 100 0 0 0 0 0 0 100 0 0 0 
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Table 4.3 Number of widely used breeds with breeding strategies (No. of breeds) 
 

    Breeding strategies 
Species Total number of 

breeds 
Purebred 
selection 

Cross-breeding Both 

Cattle 3   3 
Buffalo     
Sheep     
Goats 1 1   
Camels     
Lamas and Alpaca     
Horses 1 1   
Donkeys     
Pigs 4   4 
Chicken 3    
Turkey     
Ducks     
Geese     
Rabbits     
          
 
 
Table 4.4 Number of breeds with current breeding strategies and tools being used (No. of breeds) 
 

    Breeding strategies Tools 
Species Breeding 

goals 
Designed Designed 

and 
implemented

Individual 
identification

Recording AI ET Genetic 
evaluation

Cattle            1     
Buffalo                 
Sheep                 
Goats                 
Camels                 
Lamas and Alpaca                 
Horses                 
Donkeys                 
Pigs            1     
Chicken                 
Turkey                 
Ducks                 
Geese                 
Rabbits                 
                  
 Comments: AI = Artificial Insemination; ET = Embryo Transfer. 
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Table 4.5 State of the art of technologies / methodologies used in breeding strategies 
 
  Used for: 
Technology or Methodology Research Breeders 

Multi-trait selection index construction 1 1 

Optimization tools for breeding plans 1 1 

Electronic database related to recording schemes 1 1 

Genetic evaluation Software for: phenotypic selection breeding 
values (use of BLUP)  

1 1 

Reproductive technologies (AI, ET, etc) 1 2 

Microsatellite linkage maps for QTL identification for Marker 
Assisted Selection 

1 1 

Other technology (specify) 1 1 

 
 
Table 4.6 Role of stakeholders in the implementation of tools for the development of AnGR 
 

Stakeholders Breeding 
goals 

Individual 
identification 

Recording Artificial 
insemination 

Genetic 
evaluation 

Federal Government 1 1 1 1 1 
State Government 1 1 1 1 1 
Local Government 1 1 1 1 1 
Breeder’s associations 1 1 1 1 1 
Private companies 1 1 1 1 1 
Research 
institutions/Universities 

1 1 1 2 1 

NGO’s 1 1 1 1 1 
 
 
Table 4.7 Involvement of stakeholders in activities related to the development of AnGR 
 

Stakeholders Legislation Breeding 
strategies 

Infrastructure Human 
resources 

Farmer’s 
organization 

Federal Government 1 1 1 2 1 
State Government 1 1 1 1 1 
Local Government 1 1 1 1 1 
Breeder’s associations 1 1 1 1 1 
Private companies 1 1 1 1 1 
Research 
institutions/universities 

1 1 1 2 1 

NGO’s 1 1 1 1 1 
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Table 4.8 Stakeholders preference for animal genetic resources 
 

Stakeholders Locally adapted 
breeds 

Imported within 
region 

Imported exotic 
breeds 

Federal Government   3 
State Government    
Local Government    
Breeder’s associations    
Private companies    
Research 
institutions/universities  

  3 

NGO’s    
 
 
Table 4.9 Priority of needs for utilization of technologies for the development of AnGR 
 

  Needs 
Technology Knowledge Training Financial 

resources 
Breeder's 

organization 
Recording 2 4 4 4 
Genetic evaluation 2 4 4 4 
AI / ET 2 4 4 4 
Molecular techniques 1 1 1 1 
Breed organisation techniques 2 4 4 4 
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5.0 THE STATE OF CONSERVATION OF ANIMAL GENETIC 
RESOURCES 
 
There only active programme in CNMI aimed at conserving the existing animal genetic resources targets 
Sambah deer.  Under the existing control measures, numbers are reported to be increasing. 
 
Table 5.1 Current number of breeds in managed conservation programmes 
 

  Number of locally adapted breeds at risk 
Species Total Managed in situ Managed ex situ Both (in and ex situ)

Cattle 0 0 0 0 
Buffalo 0 0 0 0 
Sheep 0 0 0 0 
Goats 0 0 0 0 
Camels 0 0 0 0 
Lamas and Alpaca 0 0 0 0 
Horses 0 0 0 0 
Donkeys 0 0 0 0 
Pigs 0 0 0 0 
Chicken 0 0 0 0 
Turkey 0 0 0 0 
Ducks 0 0 0 0 
Geese 0 0 0 0 
Rabbits 0 0 0 0 
Sambah deer 1 *   
 
 
Table 5.2 Current number of breeds receiving incentives and for which various tools for 
management of ex situ conservation programmes are used 
 

  Incentives Tools 

Species Gov. NGO Market Semen 
storage 

Embryos 
storage 

DNA/Tissue 
storage 

In vivo Monitoring 
system 

Cattle 0 0 0 0 0 0 0 0 
Buffalo 0 0 0 0 0 0 0 0 
Sheep 0 0 0 0 0 0 0 0 
Goats 0 0 0 0 0 0 0 0 
Camels 0 0 0 0 0 0 0 0 
Lamas and Alpaca 0 0 0 0 0 0 0 0 
Horses 0 0 0 0 0 0 0 0 
Donkeys 0 0 0 0 0 0 0 0 
Pigs 0 0 0 0 0 0 0 0 
Chicken 0 0 0 0 0 0 0 0 
Turkey 0 0 0 0 0 0 0 0 
Ducks 0 0 0 0 0 0 0 0 
Geese 0 0 0 0 0 0 0 0 
Rabbits 0 0 0 0 0 0 0 0 
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Table 5.3 Current number of breeds receiving incentives and for which tools for in situ 
conservation programmes are used 
 

  Incentives Technical tools 
Species Gov. NGO Market Private 

company 
Recording AI ET Others 

(specify) 
Cattle 1 1 1 1 1 1 1 1 
Buffalo 1 1 1 1 1 1 1 1 
Sheep 1 1 1 1 1 1 1 1 
Goats 1 1 1 1 1 1 1 1 
Camels 1 1 1 1 1 1 1 1 
Lamas and Alpaca 1 1 1 1 1 1 1 1 
Horses 1 1 1 1 1 1 1 1 
Donkeys 1 1 1 1 1 1 1 1 
Pigs 1 1 1 1 1 1 1 1 
Chicken 1 1 1 1 1 1 1 1 
Turkey 1 1 1 1 1 1 1 1 
Ducks 1 1 1 1 1 1 1 1 
Geese 1 1 1 1 1 1 1 1 
Rabbits 1 1 1 1 1 1 1 1 
  1 1 1 1 1 1 1 1 
 
 
Table 5.4 Stakeholders involvement in the management of conservation programmes 
 

Stakeholders In situ Conservation Ex situ Conservation 
Government 1 1 
Breeder’s associations 1 1 
Private companies 1 1 
Research institutions/universities 1 1 
NGO’s 1 1 
 
 
Table 5.5 Priority of needs for utilization of technologies for in situ conservation programmes 
 

  Needs 
Technology Knowledge Training Financial 

resources 
Technology 

Recording 4 4 4 4 
Genetic evaluation 4 4 4 4 
AI / ET 4 4 4 4 
Molecular techniques 1 1 1 1 
Breeder improvement techniques 4 4 4 4 
 
There is also a need for public awareness and community education programmes.  Such programmes 
could also be included in the school curriculum.  
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6.0 THE STATE OF POLICY DEVELOPMENT AND INSTITUTIONAL 
ARRANGEMENTS FOR ANIMAL GENETIC RESOURCES 
 
There are no intentions a present to develop specific policies or institutional arrangements for animal 
genetic resources  There are no focused activities on animal genetic resources in the CNMI although the 
formation of a cattle farmers organization is under consideration.  If a cattle farmers organization is 
formed, it is anticipated that this would take the lead role in collaborating with the Division of Agriculture 
to improve the existing genetic resources. 
 
Existing policies which may influence animal genetic resources include quarantine legislation to restrict 
the importation of exotic genetic resources which are not already present in the CNMI (i.e. rabbits) which 
may affect biodiversity and to prevent the introduction of diseases which are exotic to the country.  
 
Legislation relating to the use and release of Genetically Modified Organisms is also under consideration.  
It is not anticipated that this will impact on the use, development or conservation of animal genetic 
resources in CNMI.  Legislation to protect Intellectual Property Rights is also under consideration.  This 
is also unlikely to affect the use of animal genetic resources. 
 
Responsibility for the future of animal genetic resources will continue to rest with the Division of 
Agriculture. The potential role of the Northern Mariuanas Community College as a source of expertise 
and advice should be recognized however the size of the country and the livestock sector will limit the 
ability to develop animal genetic resources capacity at present.  Although the need to develop research 
capacity and training in many areas have been recognized as priorities, there are no resources available or 
educational programmes under consideration . 
 
 
Table 6.1. Effects of existing policies and legal instruments on the utilization (use and development) 
of AnGR 
 

  Urban/peri-urban 
systems 

Rural production 

Species Industrial 
systems 

Small-holder 
systems 

Industrial 
systems 

Small-holder 
systems 

Cattle 1 1 1 1 
Buffalo 1 1 1 1 
Sheep 1 1 1 1 
Goats 1 1 1 1 
Camels 1 1 1 1 
Lamas and Alpaca 1 1 1 1 
Horses 1 1 1 1 
Donkeys 1 1 1 1 
Pigs 1 1 1 1 
Chicken 1 1 1 1 
Turkey 1 1 1 1 
Ducks 1 1 1 1 
Geese 1 1 1 1 
Rabbits 1 1 1 1 
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Table 6.2 The focus of current policies on activities related to the utilization (use and development) 
of AnGR 
 

  Activities 
Species Use of exotic 

breeds 
Use of locally 

adapted breeds 
Training, research 

and extension 
Organization of 

breeders/farmers 
Cattle 3  3  
Buffalo     
Sheep     
Goats 3  3  
Camels     
Lamas and Alpaca     
Horses     
Donkeys     
Pigs 3  3  
Chicken 3  3  
Turkey     
Ducks     
Geese     
Rabbits     
      
 
 
Table 6.3 Prioritising the needs to enable the development of AnGR policies 
 

  Required 
Needs Immediately Medium term Long term 
 Capacity building  ***   
 Training ***   
 Education (farmer) **   
 Resources ** **  
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Table 6.4 The priority of future needs in policy development for AnGR conservation programmes 
 

  Policy development related to: 
Species Technology Infrastructure Human 

resources 
Financial 
resources 

Organizational 
structures  

Cattle 1 1 1 1 1 
Buffalo 1 1 1 1 1 
Sheep 1 1 1 1 1 
Goats 1 1 1 1 1 
Camels 1 1 1 1 1 
Lamas and 
Alpaca 

1 1 1 1 1 

Horses 1 1 1 1 1 
Donkeys 1 1 1 1 1 
Pigs 1 1 1 1 1 
Chicken 1 1 1 1 1 
Turkey 1 1 1 1 1 
Ducks 1 1 1 1 1 
Geese 1 1 1 1 1 
Rabbits 1 1 1 1 1 
            
 
 
Table 6.5 The priority of future needs in policy development for the utilization (use and 
development) of AnGR 
 

  Policy development related to: 
Species Technology Infrastructure Human 

resources 
Financial 
resources 

Organizational 
structures  

Cattle 1 1 1 1 1 
Buffalo 1 1 1 1 1 
Sheep 1 1 1 1 1 
Goats 1 1 1 1 1 
Camels 1 1 1 1 1 
Lamas and 
Alpaca 

1 1 1 1 1 

Horses 1 1 1 1 1 
Donkeys 1 1 1 1 1 
Pigs 1 1 1 1 1 
Chicken 1 1 1 1 1 
Turkey 1 1 1 1 1 
Ducks 1 1 1 1 1 
Geese 1 1 1 1 1 
Rabbits 1 1 1 1 1 
  1 1 1 1 1 
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