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1.

INTRODUCTION

The major purpose of the Papua New Guinea Agricultural Systems Project was to produce
information on smallholder agriculture at provincial and national levels. Information was co llect d
by field observation, interviews with villagers and reference to published and unpublished documents.
The information was entered into a computer database (FoxPro), from where it was transferred to a
mapping program (ARC/INFO) (Bourke et al., 1993; Allen et al., 1995a; 1995b).
The agricultural systems for all of Papua New Guinea have now been mapped and described. For all
of Papua New Guinea, 342 agricultural systems were identified. However, 55 of these are identical
to an adjacent system across a provincial border (Table 2). These arose where the land use crossed a
provincial border and a new system number was created. Thus there are 287 discrete agricultural
systems in Papua New Guinea, as defined by this project. The information has been presented in a
series of monographs, titled "Working Papers", one per province. A listing of working papers
produced so far is given on the back cover.
Most of the fieldwork for this project was conducted over a six year period (late 1990 to late 1996),
although initial mapping of six provinces was conducted in 1981 and 1982. Over this six year period,
a number of inconsistencies arose in data classification and presentation. As well, some changes
occurred in conventions for the text fields and in the definitions of data fields, for example, for
seasonality, fencing and burning. These changes were noted in the Preface of the Provincial Working
Papers as they occurred. One of the more important changes was that the cutoff points for the
classification of cash earning activities was applied more consistently. The ranges for income for each
rating are given in Table 1.

Table 1. Ranges of cash income from cash earning activities
Code

Rating

Cash income (kino per year)
Per person
Per household

0

None
Minor
Significant
Very significant

0-10
11-50
51-250
>250

1

,

-

3

0-2
2.1-10
10.1-50
>50

Because of these inconsistencies and changes in definitions, it was necessary to revise the database
50 that it was consistent for all 19 provinces and to incorporate changes in agricultural systems since
the original papers were produced. In practice, most of the changes on the ground relate to cash
cropping, especially on Bougainville where cash cropping is now returning with peace. The revisions
we re done in late 1998. The largest number of changes was for the first four provincial working
papers, that is, East Sepik, West Sepik, Western and Gulf. Papers for the five Island Region
provinces required the least number of changes. Agricultural systems that cross provincial boundaries
have been adjusted so that the infomation is identical on both sides of the boundary, apart from some
minor differences in some of the text fields. The notes have not been updated to incorporate
pu lications since the Working Papers were completed.
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A common question is how long the database will remain current. Most of the field recordings were
made between 1990 and 1996, bu t some information was gather d in the early 1980s. Between the
early 1980s and the early-mid-1990s, there were few major changes in agricultural systems in Papua
New Guinea as defined by this project and at this scale of mapping. The greatest changes have
occurred in the significance of cash cropping, with the decline of production of copra and Robusta
coffee, and the expansion of oil palm, betel nut and fre h food sales. The other significant change
over this period was the decline in importan e of Chinese taro in a number f locations and the
continuing expansion of sweet potato and cassava. We antidpate that lhere will be continuing change
in Papua New Guinea agricultural systems, but not major changes. Th us the database should remain
fairly accurate for at least another 15 years, apart from changes in cash cropping. These fields are
likel y to become increasingly J ss accurate with a use! II life of perhaps 5 years.
In this paper, part of tbe description for each agricultural system is presented, with one page per
system or sub-system. Thi page contains a summary of the agricultural system; information on the
population using the system, the area of land used for agriculture and tJle population density; and
data on the 45 categories of information that were recorded. The text field s fo r each system are not
presented here. They contain information on the locations where the information was recorded; how
boundaries with adjacent systems were determjn d; additional notes, particularly on quaWications to
the data presented by classes; a brief literature review; a comparison betwe n our recordings on the
staple food crops with consumption data from the 1982/83 National Nutrition Survey; and a listing
of li terature that is most relevant to this particular agricultural system.
Iden tification of agricultural systems and subsystems

An Agricultural System is identified when a set of similar agriculturaJ crops and practices occur
withjn a defined area. Six criteria are used to distinguish one system from another:
1. FaUow type (the vegetation which is cleared from a garden si te before cultivation).

2. Fallow period (the length of time a garden sjte is left unused between cultivations).
3. Cultivation intensity (the number of consecutive crops planted before fallow).
4. The tap Ie, or most important, crops.
5. Garden and crop segregation (tbe xtenL to which crops are planted in separate gardens; in
separate areas within a garden; or are planted sequentially).
6. Soil fertility maintenance techniques (other than natural regrowth faliows).
Where one or m re of these factors differs significantly and the differences can be mapped, then a
eparate system is distinguished. Where variation occurs but is not abl to be mapped at 1:500000
cale because the areas in which the variation occurs are too small or are widely dispersed within the
larger system, a subsystem is identified. Subsystems within an Agricultural System are allocated a
~ e para te record in the database, identified by the Agricultural System number and a subsystem
number.
a~

. a widespread staple food in lowland Papua New Guinea. Sago is produced from palms
h' -h ar not grown in garden. Most of the rileria above cannot be applied. In this case, systems
di ferentiat d on the basis of the staple crops only.
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Relationship to PNGRIS
The Papua New Guinea Resource Information System (PNGRIS) contains information on the natural
resources of PNG (Bellamy 1986). However PNGRIS contains no information on agricultural practices,
other than an assessment of land use intensity based on air photograph interpretation by Saunders (1993),
and ECOPHYS which is concerned with predicted crop performance in a specific environment (Hackett
1988). The Agricultural Systems Project is designed to provide detailed information on agricultural
practices and cropping patterns as part of an upgraded PNGRIS geographical information system. For this
reason the Agricultural Systems database contains almost no information on the environmental settings of
the systems, except for altitude and slope. The layout of the text descriptions, the database code files and
the village lists are modelled on PNGRIS formats (Cuddy 1987).
The mapping of Agricultural Systems has been carried out on the same map base and scale as PNGRIS
(Tactical Pilotage Charts, 1:500 000). It is also done within the areas of agricultural land use established
by Saunders (1993) from aerial photography. Except where specifically noted, Agricultural Systems
boundaries have been mapped without reference to PNGRIS Resource Mapping Unit (RMU) boundaries.
Agricultural Systems are defined at the level of the Province (following PNGRIS) but their wider
distribution is recognised in the database by cross-referencing systems which cross provincial borders.
A preliminary view of the relationships between RMUs and the Agricultural Systems in this Province can be
obtained from the listing of villages by Agricultural System, where RMU numbers are appended (Section
6.3).
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2. DATABASE STRUCTURE, DEFINITIONS AND CODES
Information on agricultural systems is stored in a database, one record per agricultural system (or
subsystem where identified) and 108 fields per record. This section lists the field names and their database
abbreviations [NAMES ]. Summary descriptions, explanatory notes and variable codes are given for each
field.

LOCATION AND IDENTIFICATION

1. Provincial Identification [PROVINCE]: A two digit National Population Census code. Eg. code 14 =
East Sepik Province. Provincial codes are listed in Appendix A.1.
2. System Identification [SYSTIDNO]: A two digit number identifying the agricultural system within this
province. Eg. code 01 = System 01. Numbers are not assigned to systems within a province in any
particular order.
3. Agricultural System [AGSYST]: Systems are also identified by a unique Papua New Guinea-wide four
digit number. The first two digits are the National Population Census provincial code and the second two
digits are the system identification number. Eg. 1401 = System 01 in the East Sepik Province.
4. Agricultural Subsystem [SUSBSYSIDNO]: Subsystems are identified by a single digit. When referred
to in the text they are preceded by the agricultural system number and a hyphen. Eg. 1418-1 is Subsystem
1 of System 1418.
5. Number of Subsystems [NUMSUBSYS ]: A single digit specifying the number of subsystems that occur
within this System.
6. District [DISTRICT]: The 1990 National Population Census code for the District within which the
System is located. More than one District may be listed. District codes are listed in Appendix A.2.
7. Census Divisions [CENSUSDIV]: The 1980 National Population Census code for the Census Divisions
that occur within the System. Census Division codes for this Province are listed in Appendix A.2.

ENVIRONMENTAL

8. Lowest Altitude [ALTLOW]: The lowest altitude, in metres (rounded), to which the System extends.
9. Highest Altitude [ALTHIGH]: The highest altitude, in metres (rounded), to which the System extends.
10. Garden Slope [SLOPE]: The average slope of gardens in the System.
1
2
3
4
5

Flat
Gentle
Steep
Very steep
Multiple classes

(<2o )
(2-10o )
(10-25o )
(>25o )

11. Survey Description [SURVDESC]: A text description of the areas visited or not visited within the
system, the length of time spent in different areas, traverses undertaken, the mode of transport used, the
month and year of the survey, and the sources of any documentary information used.
12. Summary Description [SYSSUMM]: A concise text description of the agricultural system, and
subsystems (if any), focussed on the occurrence of the major distinguishing criteria.
13. System Boundary Definitions [BOUNDDEF ]: A brief description of how the boundaries between
systems were identified and mapped. The boundaries between agricultural and non-agricultural land use
were taken from Saunders (1993).
14. Systems Crossing Provincial Borders [OTHPROV]: A logical field (yes/no) which indicates whether
the System crosses a provincial border.
15. Same System in Adjacent Province [PROVSYS ]: A listing of AGSYST numbers (see Field 3 above)
of up to two systems in adjacent provinces which are identical to this system, for systems which cross
provincial borders.
16. Subsystem Extent [SUBSYSEXT ]: An estimate of the proportion of the area of the total system
occupied by a subsystem. In the case of there being no subsystems this field is listed as 100 per cent.
1
2
3
4

25 per cent
50 per cent
75 per cent
100 per cent

17. Type of Fallow Vegetation Cleared [FALLTYPE]: The predominant type of vegetation cleared from
garden sites at the beginning of a new period of cultivation. Where short fallows are used (see Field 18
below), fallow type refers to the vegetation cleared after a long fallow.
1
2
3
4
5
6
7
8

Short grass (eg. kunai < 1.5 m tall)
Tall grass (eg. Miscanthus or Saccharum > 1.5 m tall)
Grass and woody regrowth (dense short or tall grass and short woody
regrowth)
Short woody regrowth (shrubs/trees < 10 m tall)
Tall woody regrowth (trees > 10 m tall)
Forest (no indication of previous use)
No long fallow
Savanna (Scattered woody growth with grass ground cover)

18. Use of Short Fallows [SHORTFALL]: A presence and significance measure which indicates whether
short fallows are used. Short fallows are brief periods of less than 12 months between plantings during
which land is left fallow.
19. The Long Fallow Period [FALLPER]: An estimate of the length of time (greater than 12 months) land
is left to revert to regrowth, before it is cultivated again. Class 0 refers to situations where very long
cropping intervals (40 plantings or more) make long fallows not significant.
0
1
2
3

Not significant
1 to 4 years
5 to 15 years
Greater than 15 years

20. Cropping Intensity [CROPINT]: The number of times staple crops are planted in the main gardens
before those gardens are returned to a long fallow. Short fallows of less than 12 months (see Field 18
above) are excluded for this purpose: they may occur between plantings without affecting the classification.
The class 'More than 40 plantings', refers to situations where land has been planted continuously without a
long fallow since the Pacific War (1942-45) or longer. In such cases Field 19, Long Fallow Period, is
classed as 'Long fallow period not significant'.
1
2
3
4
5
6

1 planting only
2 plantings
3 to 5 plantings
6 to 14 plantings
15 to 40 plantings
More than 40 plantings

CROP COMPONENTS

21. The Dominant Staple Crops [DOMSTAP]: The most important staple food crops grown in the
subsystem. A major staple is defined as a crop estimated to cover more than one-third of staple garden
area, and therefore no more than 3 dominant staples may be identified for a system. An important
exception occurs when sago is the staple. Sago is extracted from palms which are not cultivated in
gardens. In the text accounts (System Summaries and Notes), dominant staples are described as the 'most
important crops'.
22. The Subdominant Staple Crops [SUBSTAP]: Staple food crops of lesser importance grown in the
subsystem. A subdominant staple is defined as a crop estimated to cover more than 10 per cent of a staple
garden area; up to six crops may be listed. An important exception occurs when sago is the staple. Sago
is extracted from palms which are not cultivated in gardens. In the text accounts (System Summaries and
Notes), subdominant staples are described as 'important crops'.
23. All Staple Crops [ALLSTAP]: A list of up to 10 staple crops including crops classed as dominant and
subdominant, as well as other staple crops which occur commonly. In the text accounts (System
Summaries and Notes), staple crops which are classified as neither dominant nor subdominant are
described as 'other crops'.
01
02
03
04
05
06
07
08
09
10
11
12

Mixed staple (no dominant staple: a mix of some or all of: banana, taro, sweet potato
Chinese taro, yam, cassava and corn)
Banana (Musa cvs)
13
Taro (Colocasia esculenta)
Breadfruit (Artocarpus altilis)
14
Yam (Dioscorea alata)
Cassava (Manihot esculenta)
15
Yam (Dioscorea esculenta)
Chinese taro (Xanthosoma sagittifolium)
16
Yam (Dioscorea pentaphylla)
Coconut (Cocos nucifera )
17
Other
Corn (Zea mays)
18
Queensland arrowroot (Canna
Potato (Solanum tuberosum)
edulis)
Sago (Metroxylon sagu)
19
Taro (Amorphophallus)
Swamp taro (Cyrtosperma
(Amorphophallus paeoniifolius)
chamissonis)
20
Yam (Dioscorea bulbifera)
Sweet potato (Ipomoea batatas)
21
Yam (Dioscorea nummularia)
Taro (Alocasia macrorrhiza)

24. Other Vegetable Crops [VEG]: A list of up to 10 important vegetable crops:
01
02
03
04
05
06
07
08
09
10
11
12
13
14
15
16
17
18
19
20
21

Aibika (Abelmoschus manihot)
Amaranthus (Amaranthus spp.)
Bean, common (Phaseolus vulgaris)
Bean, lablab (Lablab purpureus)
Bean, winged (Psophocarpus
tetragonolobus)
Cabbage (Brassica oleracea
var. capitata)
Chinese cabbage (Brassica chinensis)
Choko tips (Sechium edule)
Corn (Zea mays)
Cucumber (Cucumis sativus)
Ferns
Ginger (Zingiber officinale)
Highland pitpit (Setaria palmifolia)
Kangkong (Ipomoea aquatica)
Kumu musong (Ficus copiosa)
Lowland pitpit (Saccharum edule)
Nasturtium (Nasturtium spp.)
Oenanthe (Oenanthe javanica)
Peanuts (Arachis hypogaea)
Pumpkin fruit (Cucurbita moschata)
Pumpkin tips (Cucurbita moschata)

22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44

Rungia (Rungia klossii)
Tulip (Gnetum gnemon)
Valangur (Polyscias spp.)
Balbal (Erythrina variegata)
Bamboo shoots
Bean, snake (Vigna unguiculata)
Spring onion (Allium cepa var. cepa)
Sweet potato leaves (Ipomoea batatas)
Taro leaves (Colocasia esculenta)
Watercress (Nasturtium officinale)
Other
Bean, lima (Phaseolus lunatus)
Bottle gourd (Lagenaria siceraria)
Dicliptera (Dicliptera papuana)
Kalava (Ormocarpum orientale)
Karakap (Solanum nodiflorum)
Basil (Ocimum basilicum)
Bean leaves (Phaseolus spp.)
Cassava leaves (Manihot esculenta)
Chilli leaves (Capsicum frutescens)
Eggplant (Solanum melongena)
Pigeon pea (Cajanus cajan)
Tomato (Lycopersicon esculentum)

25. Fruit Crops [FRUIT]: A list of up to 8 important fruits grown:
01
02
03
04
05
06
07
08
09
10
11
12
13
14
15
16
17
18
19
20

Avocado (Persea americana)
Banana (Musa cvs)
Bukabuk (Burckella obovata)
Coastal pandanus (Pandanus tectorius)
Malay apple (Syzygium malaccense)
Mandarin (Citrus reticulata)
Mango (Mangifera indica)
Marita pandanus (Pandanus conoideus)
Orange (Citrus sinensis)
Passionfruit, banana (Passiflora
mollissima)
Passionfruit, other (Passiflora spp.)
Pawpaw (Carica papaya)
Pineapple (Ananas comosus)
Rambutan (Nephelium lappaceum)
Sugar (Saccharum officinarum)
Ton (Pometia pinnata)
Watermelon (Citrullus lanatus)
Other
Custard apple (Annona squamosa)
Golden apple (Spondias cytherea)

21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37

Granadilla (Passiflora
quadrangularis)
Grapefruit (Citrus paradisi)
Guava (Psidium guajava)
Lemon (Citrus limon)
Lime (Citrus aurantifolia)
Parartocarpus (Parartocarpus
venenosa)
Pomelo (Citrus maxima)
Pouteria (Pouteria maclayana)
Raspberry (Rubus spp.)
Soursop (Annona muricata)
Tree tomato (Cyphomandra betacea)
Watery rose apple (Syzygium
aqueum)
Governor's plum (Flacourtia
indica)
Lovi-lovi (Flacourtia inermis)
Mon (Dracontomelon dao)
Rukam (Flacourtia rukam)
Ficus (Ficus spp.)

26. Nut Crops [NUT ]: A list of up to 5 important nuts grown or collected:
01
02
03
04
05
06
07
08

Breadfruit (Artocarpus altilis)
Candle nut (Aleurites moluccana)
Castanopsis (Castanopsis
acuminatissima)
Coconut (Cocos nucifera)
Finschia (Finschia chloroxantha)
Galip (Canarium indicum)
Java almond (Terminalia catappa)
Karuka, planted (Pandanus
julianettii)

09
10
11
12
13
14
15
16
17
18

Karuka, wild (Pandanus brosimos)
Okari (T. kaernbachii/ T. impediens)
Sis (Pangium edule)
Pao (Barringtonia spp.)
Tulip (Gnetum gnemon)
Other
Polynesian chestnut (Inocarpus
fagifer)
Cycad (Cycas spp.)
Entada (Entada scandens)
Dausia (Terminalia megalocarpa)

27. Narcotic Crops [NARC ]: A list of up to 5 important narcotics grown:
1
2
3
4
5
6

Betel nut, highland (Areca macrocalyx)
Betel nut, lowland (Areca catechu)
Betel pepper, highland (Piper gibbilimbum)
Betel pepper, lowland (Piper betle)
Tobacco (Nicotiana tabacum)
Kava (Piper methysticum)

FORMS OF GARDEN AND CROP SEGREGATION

28. Garden Segregation [GARDSEG ]: A presence and significance measure of whether individual staple
food crops are planted in different gardens. A garden is a contiguous area of land planted with crops under
the management of a social unit such as a family or a household. If some gardens are sited in different
vegetation zones, and have different fallow periods, cultivation periods or other agronomic characteristics,
then they are assigned to a separate subsystem.
All presence and significance measures are coded as follows:
0
1
2
3

None
Minor or insignificant
Significant
Very significant

29. Crop Segregation [CROPSEG ]: A presence and significance measure of whether individual staple
food crops are planted separately in different parts of the same garden.
30. Crop Sequences [CROPSEQU]: A presence and significance measure of whether the harvesting of one
crop species is usually followed by the planting of another, eg. yams followed by sweet potato, or sweet
potato followed by peanuts followed by sweet potato (see also Field 33 below).
31. Mixed Vegetable Gardens [MIXGARD]: A presence and significance measure of whether mixed
gardens are used. A mixed garden is typically a garden which is subsidiary to that containing the main
staple(s). It is planted with a wide range of either subdominant staples and/or other vegetables. It may or
may not be distinguished from the main garden types by different fallow and agronomic techniques.
32. Household Gardens [HOUSGARD ]: A presence and significance measure of whether house gardens
are used. A house garden is typically a garden that is small relative to the main gardens, is located near
houses, and which contains a variety of crops. Also known as door yard or kitchen gardens.

SOIL FERTILITY MAINTENANCE TECHNIQUES

33. Legume Rotation [LEGUMROT]: A presence and significance measure of whether a leguminous crop
(eg. peanuts or winged bean) is grown between plantings of main food crops.
34. Planted Tree Fallow [TREEFALL]: A presence and significance measure of whether tree species (eg.
Casuarina oligodon or Parasponia spp.) are planted into gardens or fallows for the stated purpose of
improving soil quality during subsequent cultivations. This measure excludes the practice of planting fruit
tree species into gardens and fallows, but does not exclude the planted trees being used for timber or
firewood.
35. The Use of Compost [COMPOST]: A presence and significance measure of whether organic matter is
placed beneath the surface of the soil.
36. The Use of Animal Manure [MANURE]: A presence and significance measure of whether animal
manure is placed on or in the soil. The measure does not include the deposition of manure by the animals
themselves, eg. pigs tethered in gardens.
37. The Use of Island Beds: [ISLBED ]: A presence and significance measure of whether island beds are
used. Island beds are beds of soil on which crops are planted and which are raised above the level of a
surrounding area of standing or slowly moving water.
38. The Contribution of Silt from Flooding [SILT ]: A presence and significance measure of whether
silt from floods is deposited either regularly or sporadically on the soil surface in gardens. It is assumed the
flooding is of natural causes, but the measure does not exclude deliberate manipulation of stream channels
in order to enhance the delivery of silt or for the partial control of flood waters.
39. The Use of Inorganic Fertiliser [FERT]: A presence and significance measure of whether inorganic
fertiliser is applied to gardens. This measure excludes the use of inorganic fertiliser on cash crops, such as
coffee or vegetables.

OTHER AGRICULTURAL PRACTICES

40. The Placing of Pigs in Gardens [PIGSIN ]: A presence and significance measure of whether pigs are
placed in gardens between plantings. Pigs may be placed in gardens between plantings for a number of
stated reasons, eg. to eat earthworms, to eat unharvested crops, or to till the soil. This measure excludes
the deliberate breaking of fences to allow pigs to forage after the cropping phase.
41. Burning [BURN ]: A presence and significance measure of whether fallow vegetation cleared and cut
in a new garden site is burnt before the planting of the staple crops. The measure includes the burning of
material which has been heaped. Significance takes into account the frequency of burning relative to the
cropping intensity. So, for example, if the majority of the fallow material cleared from the site is burnt at the
initial clearing of a garden, and only one or two plantings are made before fallowing, burning is Very
Significant. If the same thing occurs at clearing, but a large number of plantings are made before the next
long fallow, with little or no burning between plantings, burning is Minor.

42. Soil Tillage [TILL]: A presence and significance measure of whether soil in the staple food gardens is
tilled before planting. Tillage includes the breaking up, or turning over, of the whole or the major part of the
soil on the garden surface. The measure includes tillage in either the first planting and/or subsequent
plantings. The formation of soil mounds and beds (see Fields 53-58 below) involves working the soil into a
tilth, but in order to distinguish clearly between these processes, mounds and beds are not automatically
classified as soil tillage.
43. The Use of Deep Holing [HOLE]: A presence and significance measure of whether deep holing is
used. Deep holing is sometimes used in yam cultivation in order to influence the dimensions and shape of
the tubers. Deep (> 50 cm) holes are dug, the soil is broken into a fine tilth and the hole re-filled before
planting. The use of this technique is usually restricted to the cultivation of Dioscorea alata.
44. Cutting Fallow Vegetation Onto the Crops [FALLCUT]: A presence and significance measure of
whether crops are planted beneath standing fallow vegetation, and the vegetation is later cut down onto the
growing crops.
45. The Use of Fences [FENCE]: A presence and significance measure of whether gardens are fenced.
Fences are linear barriers made of wood, bamboo, cane grass or stones, and may incorporate a ditch or a
bank. The measure excludes low ridges which form between fields when stones are thrown to the
perimeter during cultivation. In the assessment of the significance of fences, the occurrence of fences around
every individual garden is given greater significance than one fence around a large number of gardens.
46. The Use of Irrigation [IRRIG]: A presence and significance measure of whether water is applied to
crops by the use of channels or aqueducts.
47. The Use of Mulch [MULCH]: A presence and significance measure of whether a mulch is used to
cultivate the staple crops. A mulch is organic material which is applied to the soil surface. If the material is
placed beneath the soil surface it is defined as a compost (see Field 35 above).
48. The Seasonality of Main Crops [SEASMAJ ]: A presence and significance measure of whether the
dominant staples (most important food crops) and the subdominant staples (important food crops) are
planted at about the same time each year.
49. The Seasonality of Other Crops [SEASMIN ]: A presence and significance measure of whether other
staple crops and vegetable crops are planted at about the same time each year.
50. The Use of Drains [DRAIN ]: A presence and significance measure of whether ditches are used in and
around gardens to remove surface water or to lower the groundwater table.
51. The Use of Soil Retention Barriers [SOILRET ]: A presence and significance measure of whether
structures (pegged logs, fences or hurdles, stone walls) are constructed along the contour or below
individual plants, in order to prevent or reduce the down slope movement of soil.
52. The Use of Staking [STAKE]: A presence and significance measure of whether crops are trained or
tied up stakes, trellises or standing dead trees to lift them off the soil surface. The practice is usually applied
to yams (Dioscorea spp.), beans, sugarcane, and sometimes gourds, cucumber and choko.

MOUNDING TECHNIQUES

In many parts of Papua New Guinea the soil is formed into circular mounds of varying dimensiof15
and crops are planted on them. Mounding should not be confused with composting (see Field 35
above). Mounds mayor may not contain compost and composting may take place in the absence o'
mounds. Mounds are usually re-formed at each new planting. Mound formation usually involves
extensive soil disturbance. TIle effect can be similar to complete soil tillage (see Field 42 above).
The following fields contain presence and significance measures of whether mounds of the specifiec
dimensions are used in the system .

53. Very Small Mounds
54. Small Mounds

[VSMMOUNU]:

[SMMOUN O] :

55. Medium Sized Mounds
diameter.
56. Large Mounds

Mounds up

Mou nd to to'"

[MOUNU]:

[LRGEMOUNU]:

1

10 cm high.

m high.

Mounds 40- 0 em high and between 1 m and 2.5 m in

Mound > 0 em high and> 2.5 m in diameter.

GARUE N BED TECHNIQUES

In some locations the soil is also raised iruo bed and crops planted on them. Bed formation usually
involves extensive soil disturbance. The ffe 1 can be imilar to complete soil tillage (see Field 42
above). Two shapes of beds are di stinguishable:

57. Square Beds [UEUSQ]: Square beds are n lrueted by digging shallow ditches typically 2 to 4
metres apart on a grid layout, and throwing the soil removed onto the surface to form a bed. The
outcome is a characteristic chequerboard or gridiron pattern in gardens.
58. Long Beds [BEULONG]: Long beds ar constructed by igging shallow ditches down slope
typically 2 to 4 metres apart and over 10 m tres in length and throwing the soil removed to the
centre to form a bed.
59. Mechanical Soil Tillage [ MEeHAN]: The use of tractors or hand-held cultivators in the
preparation of a garden site for food crops. Th me ur includes the use of machinery in the
cultivation of crops for sale.

CASH EARNING ACTIVITIES

A presence and significance measure of the importance of the following common rural cash income
sources. The list includes sources related to agricultural or land based production from the farmers'
own resources.

60. Animal Products

[ANSKIN]:

The sale of animal skins, furs and bird plumes, but not fresh meat.

61. Betel Nut [BETEL]: The sale of betel nuts (A reca catechu or A. macrocalyx) and associated
items like pepper and lime.
62. Cardamom
63. Cattle

[CARDAM]:

[CATl'LE]:

The sale of cardamom (Elettaria cardamomum) .

The sale of cattle as live beasts or as fresh meat.
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64. Chillies [CHILLIE]: The sale of dried chillies (Capsicum frutescens).
65. Cocoa [COCOA]: The sale of cocoa (Theobroma cacao) beans.
66. Copra [CNUT ]: The sale of copra and nuts from coconut palms (Cocos nucifera).
67. Arabica Coffee [COFFARAB ]: The sale of Arabica coffee (Coffea arabica).
68. Robusta Coffee [COFFROB]: The sale of Robusta coffee (Coffea canephora).
69. Crocodile Products [CROC]: The sale of freshwater and saltwater crocodile (Crocodylus spp.) skins
or meat, from managed and wild animals.
70. Firewood [FIREWOOD]: The sale of firewood.
71. Fish [FISH]: The sale of fresh or smoked freshwater or saltwater fish, shellfish or crustacea.
72. Fresh Food: [FOOD]: The sale of fresh vegetables, fruits, nuts and fresh or smoked meat from
domesticated or wild animals.
73. Oil Palm [OILPALM]: The sale of palm oil fruit (Elaeis guineensis).
74. Potato [POTATO ]: The sale of Irish potatoes (Solanum tuberosum).
75. Pyrethrum [PYRETH]: The sale of dried pyrethrum flowers (Chrysanthemum cinerariaefolium).
76. Rice [RICE]: The sale of rice (Oryza sativa).
77. Rubber [RUBB]: The sale of latex from rubber trees (Hevea brasiliensis).
78. Sheep and Wool [SHEEP ]: The sale of sheep as live animals, or meat and the sale of wool.
79. Tea [TEA]: The sale of unprocessed tea (Camellia sinensis).
80. Tobacco [TOBACCO]: The sale of the dried tobacco leaf (Nicotiana tabacum).
81-82. Other [OTHER1 ] [OTHER2 ]: Other unlisted sources of cash include the sale of copal gum (Agathis
sp.), massoi bark (Massoia aromatica), tigasso oil (Campnosperma sp.), salt extracted from plants or
natural springs and deposits, mineral oil, bêche-de-mer, insects and butterflies, live birds, marsupials, pigs
and horses, house building materials including thatching and sheets of woven cane, canoe hulls, clothing,
weapons, string bags, carvings and artefacts. This category excludes other sources of cash income such as
wages and salaries, logging or mining royalties, gold mining, banditry, gambling and remittances. These are
mentioned in Notes (Field 83) if they are important.
83. Further Notes [NOTES ]: Additional notes on particularly outstanding features of the system and
further information drawn from published and unpublished documents.

SURVEY DETAILS

Fields 84-101 contain details of dates when observations were made of the system for the purposes of this
project and the names of the persons who made the observations. Up to three survey visits can be
accommodated. The field names are:
Month of a short visit [SVDATMON]: Eg. 01 = January.
Year of a short visit [SVDATYR]: Eg. 1992.
Period of a longer term study [SVPERYRA]: Eg. 1971-72.
Person making the visit [SURVNAME]: Initials of person(s). Full names are given in a Key on the relevant
page in Section 5.
The type of survey [SURVTYPE]
1
2
3
4
5

Very brief visit to one place (less than an hour), or interviews
Short visit to a few places ( less than 1 day)
Visits to several places (1 to 3 days)
Multiple visits to many places (4 to 15 days)
Multiple visits to many locations over several years ( more than 15 days)

102. Information From the National Nutrition Survey 1982-83 [NNS ]: The National Nutrition
Survey 1982/83, selected families in villages across most of the country from a sampling frame based on
environments drawn from PNGRIS classifications. Amongst other questions, people were asked what
foods they had eaten during the previous day (NNS 1982/3). For systems in which more than 10 families
were interviewed, responses for particular foods are presented as percentages of the total number of
families interviewed. Results are presented only for staple foods, fresh fish and purchased rice. The entry
includes the number of families and number of villages surveyed, and the month and year of survey.
This information is more than 10 years old and is independent of the information collected by the
Agricultural Systems Project. It should be used carefully (Smith et al. 1992). In some Systems the sample
size is small and villages sampled may be restricted to one part of the System. It is possible that Chinese
taro (Xanthosoma sagittifolium) has been included in the general term 'taro', increasing the importance of
taro (Colocasia esculenta) and decreasing the importance of Chinese taro. Where diets change
seasonally, the results may also be unrepresentative.
103. Main References [REF]: References to published and unpublished documents that contain
substantial information on agriculture in the System.
104. Other References [REF2]: References to published and unpublished documents that contain
additional information directly relevant to the Agricultural System.
105. The Area of the System [AREA]: The area, in square kilometres, occupied by the System. The
figure is calculated by the mapping program ARC/INFO.
106. Total Resident Population 1980 [TOTPOP]: The total population resident within the area covered
by the System at the time of the 1980 National Population Census. The 1990 National Population Census
figures are not used because of questions over their reliability, but the 1990 National Population Census
maps are used to locate most Census Units.

107. The Number of People Living Outside the System [ABSPOPPER]: An estimate of the proportion
of the population absent from villages in the system in 1978-79, expressed as a percentage of the total
population. The figure is the difference between the 'total' population and the 'resident' population listed in
the 1978-79 Provincial Data System (PDS) Rural Community Register for the Province. The 'total'
population is the total number of persons listed in the Village Book and the 'resident' population the number
living in the village, or who have been absent for less than 6 months at the time of the census. In some
cases 'total' and 'resident' populations in the PDS are the same.
108. The Population Density [POPDEN ]: The number of persons per square kilometre in 1980,
calculated by dividing Field 106 (total population) by Field 105 (area). There are two situations where
adjusted figures are given (indicated by "*"). In some systems sago is the staple food and there is little or
no agriculture or subsistence is based completely on non-agricultural activities (eg. fishing or trading) and no
agricultural land use can be identified. For these systems the area has been adjusted to include a 5
kilometre buffer strip around the system boundary, or centred on settlements where no land use is
identified. The 5 kilometre buffer zone is assumed to be the area of non-agricultural land, usually forest, in
which wild plants and animals are exploited. In the latter case, settlements are identified with point
symbols. The second kind of adjustment occurs where the populations of two adjoining systems, both of
which use both systems, are unequally distributed in the two system areas due to the locations of the census
units. In such cases, adjusted population density figures are shown (for example, Milne Bay Province
Systems 0501 and 0502), with explanations in Notes (Field 83).
109. The Intensity of Land Use [RVALUE]: The R value (Ruthenberg 1980, 15) is an estimate of the
intensity of land use, derived from the ratio of the Cropping Period in years to the length of the cultivation
cycle in years. Cropping Period is estimated from the number of plantings of the staple crops before a long
fallow (see Field 20 above). The cultivation cycle is the sum of the Cropping Period and the Long Fallow
Period (see Field 19 above). The R value is thus:
Cropping Period x 100

Cropping Period + Long Fallow Period

Because in this survey both the cropping period and the long fallow period are described as classes,
conversion of the class ranges to single year values is necessary in order to calculate R values. The
following conversions are used for most crops:
Cropping period
1 planting only
2 plantings
3-5 plantings
6-14 plantings
>14 plantings

Years
1
2
4
10
20

Long fallow period
Not used
1-4 years
5-15 years
>15 years

Years
0
3
10
20

Triploid banana or Chinese taro may produce for several years from a single planting. In systems in which
these crops are dominant staples or subdominant staples with significant land use, the cropping period is
adjusted upwards. The adjustment is based on estimates of how long these crops produce from a single
planting before a long fallow. Where there is evidence of a cropping period without a long fallow of longer
than 20 years, the cropping period is adjusted upwards, to a maximum of 50 years.

