
o.r Tropenlandwlrt, Beitrage lur troplsehen L.andwlrtsehaft und Veterlniirmedlzln, 

100. Jahrgang, Oktober 99,S. 133- 146. 

Interactions between Leguminous Hedgerows and a 
Sweet Potato Intercrop in Papua New Guinea 
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Introduction 

The almual inh:rcrup in most hedgerow intercropping trials has been maize - a cereal 
hktly to benefit [rom increased inputs from nit rogen-rich leaf mulches - and moSt of 
such studies have heen located in areas suited to maize growing. Experimentally, these 
systems have demonstrated that crop yields can be suslainableover numerous cropping 
cycles, albei t it ~l moderate levels, but with little or no external input other than mulch­
ing with clippings from the hedges. However, there has been much critical review anrib­
uted [0 unpopularity with resource poor farmers and doubts about its bio logical 
sus[ainabili ty (SANOlrrl., 1995; ONG 1996). Nevertheless, it has been demonstra ted thai 
crops benefit from association wi th hedges undtr some circumstances (EoJloe/al. , 1993; 
II AGGAR. BEER, 1993; PEDEN e/ al., 1993), although examples of this arc out-numbered 
by reports of detrimental effeCIS of hedgts upon inlercrops. 

In the Pacific Islands, tuber crops arc the principal carbohydrate siaples ilnd the effects 
of kguminous hedgerows upon these have received much less attention. In the case of 
la ro{ColOC(lsia esclllellla L. Schall ) in Western Samoa, Rosecram,:cel (If. ( 1992b) fou nd 
no ,Idvanlage in aswciat ion with hedges, compared with no-hedge controls. Similar 
results with sweet potato (Ipomoea bawras (L) Lam.) were obtained in Sierra Leone on 
degraded ultisol soils of pH 4.5. Hedges o f Lellcac/lalcucoceplra{a, notorious for poor 
performance on acidic soils (SZOTT Cl al. 1991 ), had a depressive effect upon intercrop 
yie lds, compared with no-hedge controls (KARIM el 01., 1991). Tuber yield was signifi­
cantly lower in sweet potalO rowsim mcdialely adjacen t to hedges, compared with rows 
l.5mdistanl. 

Long term experiments in Papua New Guinea establ ished thai in Ihe absence of addi­
tional nulrient input , on the same si te as the experiment described in this paper, sweet 
potato decl ined in successive seasons along a negat ive e)(ponential curve (NEWlUN. 
JAMI ESON, 1968; l3ouRKF~ 1977, 1984). 

In the experiment described in this paper, sweet potato was uscd as an intercrop in 
association with nine species of leguminous shrubs, in order to: 
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• test a wide range of leguminous shrubs and trees under hedgerow management in a 
humid,equatoriulclimate; 

• determine to what extent mulches from these species could maintain yields o[swecl 
pOlatoeson Ihe local soils; 

• understand some of the underlying causcs of crop yield variations . 

Materials and Methods 

2.1 Silecllaraclerislics 

This study was conducted at the Lowlands Agricultural Experiment Station, East New 
Britain Province, Papua New Guinea (4"S 1200E, 20 m altitude), on sandy loam soils of 
reccnt volcanic ash origin, classified as a vitrandcpl. The climate is humid equatorial, 
with mean annual rainfall of 2,700 mm. A drier period sometimes occurs between Sep­
tember and November, but is rarely sufficiently in tense 10 constrain the growth of an­
nual crops. Annual means of daily temperatu re maxima and minima arc respectively 
appro;o;imately 31 "Cand 22"C. There is little variat ion in either parameter from month 
to month. 

2.2 Establishment 

Ten leguminous shrub treatments (Table 1) were established before it was decided to 
use sweet potato as an in tercrop. One shrub treatment was incorrectly planted with the 
wrong species, so was removed before sweet potato was planted and regarded as a no­
hedgecontroltreatmenl. 

Tahle 1: Treatments applied in hedgerow intcreropping c;o;pcrimcnt 

Acacia angustissima (Mill.) Kuntze 
Cajalluscajan (L.) Millsp. 
Calliandra calOlhyrsus Meissn. 
Cal/iandra houstollialla (Mill.) StandI. 
Gfiricidia sepium (Jacq.) Walp. 
Leucoena diversifolia (Schlecht) Denth. 
Leucaena ICllcocephala K636 (Lam.) de Wit 
Leucaello macrophyffa Denth. 
Ormocarpum oriell/ale (Spreng.) MeTr. 
Control (no hedge). 

Each treatment consisted of a single 6 m row of 13 shrubs 50 em apart. Alleys between 
hedges were 6 m wide, as measured from the base of each hedge, and aligned north-west 
to south-east. With the exception of Gliricidia sepillm and Ormocarpllm orief/lale, which 
were established as 1 m long stakes, hedges were planted as seedlings raised in poly-
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thene bags in a nursery. Seedlings were trimmed to I m in height at planting (19to 26 
February 1991). 

The exper iment conformcd to a mndornised complete block design with len trcatments 
and twelve replications, sweet potatoes being planted on either side of each hedge, and 
with it, forming o ne treatment unit. Sweet potato variety K9 was used, this being the 
standard variety for eKperiments at the Lowland Agricultural Experimental Station. The 
sv.'eet potato was planted as cutt ings on five ridges 6rn long and I m apart , raised in the 
alleys between each hedge. There were two c ycles in sweet polato two cropping, initi­
ated with planting in July 1991 and January 1992, respectively. 

In Ihe first cropping season, four cuttings were planted per planting position, at I rn 
intervals within each row. In the second season, three cuttings were planted per position, 
and an interval of 50cm was used, to increase the rate of ground cover and aid weed 
suppression. Experience with sweet potatoes indicates that this change in planting pat­
tern will not have materially influenced areal yields. The central ridge. equidistant be­
tween hedges hence being in fl uenced by two different treatments, was eKcludcd from 
evaluation. The harvested area of sweet potato fo r each treatment unit was 16 m!. Within 
this, ridges were categorized according to proximity to hedges as outer o r inner rows 
and da ta from them recorded separately. The centra l 4 m section of each ridge o nly was 
evaluated, and I m at either end of each ridge was not harvested to avoid edge effects. 

2.1 Managt!mt!nl and ruording 

While the eX"periment was in progress hedges were pruned to a height of I m and a width 
of 50 em on three occasions: August· September 1991, January· February, 1992 and 
May 1992. Clippings from the 4 rn central portion of each hedge (corresponding to the 
4 m long net plots of sweet potato) were separated into wood (twigs and branches of 
diameter> 5 mm) and foliage (including shoots < 5 mm), and weighed. Sub·samples of 
fo liage were taken for oven drying and chemical analysis. Foliage was then returned to 
each plot as mulch placed between the rows of sweet potato growing on either side of 
the associated hedge. 

Sweet potatoes were harvested in November 1991 and June 1992. Vines (foliage) and 
tubers from each 4 m row length were weighed fresh, and sub>samples taken for oven 
drying. After weighing vines were killed by su n.drying to prevent resproutingand then 
incorporated in preparation for the next cropping cycle. 

On 22 March 1991, a fter planting of hedges but before planting of sweet potato, soil 
samples from all treatments were taken and bulked, from three different replications. A 
second set of soil samples were taken on 13 January 1992, j ust prior to the start of the 
second pruning and appl ication of mulch, but after incorporation of sweet potato vines. 
To reduce the cost of analysis, only four treatments from each were sampled (Acacia 
angUSlissima, G st!pium, L nracrophylla and cont rol), representing hedges with good, 
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average and poor performance. from ttlree rcplicalions. Soil samples were analysed at 
the National Agricultural ChemislTY Laboratory, I'ort Moresby. 

Resul ts and Oiscussion 

3.1 Soils 

The values for soil parameters (Table 2) were very similar to those reported frum Itle 
same sile by Ilourke (1977). 13etwecl1 22 Murch 1991 and 13 January 1992, avai lable 
phosphorus rose, but all calions, hase ~aturalion and organic maller decreascd, suggest­
ing that nUlrients were being removed frolllihe soil by eilher or bolh hedges and the 
sweet pota to crop. The sampling programme did nOI allow any effects 10 be attr ibuted 10 

panicular trealments. 

Tahle2 : Resullso!soilanalysis fromexpcrimcnlal sile 

Test 22 Morch 1991 13 Jonull 1992 
II (I:Ssuil:distilledwaler 6.1 0.03 6.2 0.02) 

I'm' (Olsen 3.] U.33 10.3 0.27 
Extroetubleclltiuns mcq/lOOg 
(u lllllluniullIucdllttpI17) 

Co' 12.9 U.18 10.0 0.31 

" 2.27 0.09 1.83 0.07 
KO 1.90 0.08 1.20 O.~) .,a,,,. 0.14 0.0 1 0.06 0.003 

17.2 13.1 
H 71 19.9 0.17 20.2 0.48 

86.0 0.58 652 1.68 
C% Walk/e·-mack 5.49 0.047 4.30 0. 147 
N % K eldllhl 0.54 U.U2 0.39 0.0 1 
CIN iO.3 OJ3 11.2 0.30 
I' rclentlon % S3unde rs 7.'1 .. ' nOlanalscll 

Slanlla«is error a! mcan in parenthesis. 22 March 1991 samplet.l [rom all treatments 13 January 
19<)2 samplell from Acacia 'lIIgusrissima, Gfiricidiu sepillln, I.eucaena macroplJyllu and 
controllrtalment.s. 

3.2 Per/omlonceo/hedgerows 

There is an extensive literature concern ing Ihe LlSC of L lellcocepJwla, L diverslfolia, 
Calliandra calorhyrslls, Cajanlls caj(ln (pigeon pea) and G sepillm in alley cropping 
and si mil ar ugro foreslry systems (c.g. B AG(HO, HEUVELOOP, 1984; 13 LAIR ct at, 1990; 
KARIM, SAVill, 1991). There has been lillie reported on Ihe use of A ongllsfissima, 
Collio lldm hOlls/Olliolla, L lIIacrophyl!u or 0 oriell/ale in cropping syste ms. A 
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allgrlSlissima originates from central America. The potential of this as a fodder species 
has been described by Ahn et al. (1 989) and Maasdorp, Guneridge (1986), and ilS use in 
agroforest ry systems was recently rcviewed by PREECE, IlROOK (1999). Calliandra 
liOrl.l·tolliana is described by McVaugh (1987), and 0 orientale by Verdcourt (1979). 
The laller was the only s hrub included Ihal was indigenous to Ihe locali ty of the expcri. 

Atthe first pruning event (fable 3)A angllslissimll produced the greatest foliage yields. 
In laler harvests the mass o f fo liage obtained from the two C"l/iandra spp., although 
less, did not differ significantly fromA anglls/issima. A particular advantage ofCalliandra 
IWlls/ol/iana compared wi th A ol'8"slissima is its more compact fonn which results in 
Ie!;.<; ~hading of any intercrop. The ratio of fol iage to wood was greatest in this species 
(Table 3) . CajO/U/s cajan responded poorly to the hedgerow pruning regime applied, 
and several specimens in each hedgc fa iled tu resproul after ptllning. Rosecrance et al. 
(19923) described similarexpcrienccs with this species, al though BOhringer el 01. (1994) 
did not report any death or Cojanus cajon when repeatedly pruned in trials in Hawaii, 
USA. In the experiment described here, when ent ries were ra nked, the comparative 
perfonnanee of G sepiwn improved with successive harveslS. The three Leucacna spp. 
and 0 orientale entries were all low yielding, although all four regrew readi ly after 
pruning. 

Outputs from pruning consist of wood and foliage. Wood production indicates potential 
usefulness of shrubs for fueJwood provision. In tenns of wood production, A IIlIglislissima 
was the most productive, fo llowed by Cal/iam/ra calorlJyrsus then G sepiul/I (fable 3). 
Thcrc was a posi tive correlation between harvested hedge foliage mass and woody 
biomass. Thus, the structure to support fol iage would have extended furth er over the 
intercrop, rc.sulting in shading. 

PerhtlpS of greater importance than the biomass of mulch applied is the content of nutri­
ents potentially available for the intercrop (Table 4). Besides their mineral requirements 
for growth, when crops arc harvested, significant quantit ies of inorganic clements are 
removed from the fiel d. In the higher yielding treatments of this experiment , tota/ tuber 
fresh weight in the first cropping cycle was 18 t ha·1 equivalent. A crop oJ" sweet potato 
producing 18t ha·1 of fresh tubers is reported to remove from 72 to 79, 9 to 18 and 97 to 
126 kg ha·) ofN, P and K, respectively (SANCIa. 1976: REIlM, EsPIG, 1991:47). 

All hedgerow species provided N in quantit ies in excess af intetcrap requirements. It 
has been reported that excessive application o f N inhibits tub(:r production in sweet 
potato and enhances foliage growth (GODHI.IiV -SA.\1-AGGREY , 1976; BoURKE, 1977; HAIlN , 

H OlYO. 1984). Estimation o f the avai lability of P mulches is oomplicated by the ten· 
dency fOr volcanic ash soils to fi x this nutrient. Sweet potato, in common with many 
tubercrops,hasa high requirement for K. Potassium is required fa r cffectivc activity of 
the enzyme starch synthetase in the tubers (1'1A/1N, H OlVO, 1984), Ferti lize r tria ls in the 
south Pacific region have shown a consistent tuber yield response by sweet potato ta 
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applied K fe rtilizer (GOLLIfER, 1972; llUURKE, 1977). G sepillm in particular disp layed 
the potential to supply sufficient inputs of K for the sweet potato crop (Table 4). Com­
parisons of nutrient content of fol iage with other published worked show Ihallhe levels 
of N, P and K in G. sepirlln were sl ightly higher than those obtained by Garrity el al. 
(1994) and Miah elal. ( 1996). 

Table 3: Dry weighl of foliage and wood mailer removed al each pruning event (kg per metre 

length of hedge) 

5 ies 
Acaciaangustissima 

Cajanllscajoll 

Calliolldra ca /olhyrsru; 

CaliialldrallOlIslOllialla 

Gliricidiasepillm 

I.ellcaelladiversifolia 

LiellcocephalaK636 

Lmacrophylla 

Ormocarpll1norielllale 

Stllndll rd errors of 
differences ' 

Prunin Event Folia e Wood 
2.32 2.2 1 
4.08 6.14 
2.18 
1.82 

1.78 
1. 18 

2.5 1 2.39 
1.5 1 0_55 
1.43 
3.96 
1.51 
2.05 

1.08 
4.12 
0 .74 
1.06 

3.30 2.68 
1.48 
0.95 
2.62 
1.31 
0.70 

0.48 
0.83 
3.91 
0 .67 
0 .38 

1.23 1.22 
0.52 0 .28 
0.69 
1.12 
0.60 
0.93 
1.67 

0.49 
1.08 
0.41 
0.61 
1.78 

0.9 1 0 .71 
0.25 
0.80 
0.31 
0.08 
0.24 
0.08 

0 .1 7 
0 .52 
0.08 
0.08 
0 .60 
0.06 

' F·le51S on foliage and wood dry weight (kg m-' hedge): p <0.001 in all cases 
Timing of pruning: 1 =AogoSI·SeptemberI991 

2=January - February 1992 

)=April- May1992 
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Tublt 4 : Quantities of mineral nut rients potentially available from shrub leaf mulch app lied to 

swectpolalo crops 

Species P run ing Learminel'lll element 
event contf Dt {% o n d ry 

matterbllsis 

N p K 
A.cacia I 3,75 0.18 0.86 
angllsti5Sima 2 3.41 0.19 0 .97 

3 
CajanliS I 2.76 0.19 0.95 
cajall 2 2.96 0.18 LOI 

3 
Calliandra I 3.47 0.16 0.64 
calQ/hyrslls 2 3.31 0.17 0.58 

3 
Calliandra I 2.59 0.13 0.91 
hOI/SlOl,ialla 2 3.04 0.14 1.05 

3 
Gliricidia I 3.45 0.20 2.38 
sepi,rm 2 4.25 0.24 2.22 

3 
I.tllcaena I 332 0.19 1.83 
di,·trsifolia 2 4.33 0.18 1.75 

3 
1 •• lell coceplrala I 4.09 0.19 1.74 
K636 2 4.87 0.22 2.30 

3 
1 •. macrophJlla I 3.12 0.20 2.12 

2 ),9(1 0.20 2.13 
3 

Ormocarpllm I 3.43 0.20 2.30 
oritmalt 2 4.02 0.26 235 

3 
Standard I No sta ti sti cai test 
errors or 2 No sto listicailesl 
d ifference' 3 No sam lcs takcn 

Timing of pruning: I : Augusl · Septcmbcr 1991 

2 E JanUary' February 1992 

3:April - MayI 992 

Nutrien tspotf Dt ililly 
UYBilBbic rromh':.r.1ied mulch 

N P K 
217 10.4 " 348 19.4 99 
186 10.4 53 

'" 8.6 43 
186 11.3 63 
67 4 .1 23 
124 '.7 2J 
327 16.8 " '" 6A 22 
133 6.6 47 

'" 11.6 87 
113 '.2 39 
82 4.7 " 279 15.7 146 
139 7.9 73 

" 3.3 33 
134 '.6 " " 2.4 23 
71 3.3 30 
133 6.1 64 
73 3.3 34 

73 4.6 49 
162 8.3 89 
89 4.6 49 
21 1.2 J4 
81 '.3 48 
31 2.0 18 

6.78 0.37 2.75 
10.6 0.56 4.1 3 
7.06 0.39 2.55 

, F·tests on nutrients potentially available (nutrient contenl multiplied by dry mass of foliage 

per pruning event) from applied mulell: p <0.01 in all cases 
I Samplcs for fo lia r analysis bulked up for each shrub species 

) No chem ical analysi$ was conducted on foliage from 3'" prun ing event 
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3.3 Effects on sweet poUlto intercrop 

In the first cropping cyclc, hcdgerow treatment had highly significant effects upon sweet 
potato growth (Table 5). A anglls/issima hedges resulted in the lowest tuber, vine and 
total crop mass. Greatest tuber, vine and crop masses were produced by the L divers/folia, 
G sepillm and 0 orien/ale treatments, respectively. 

In the second season, in all but one treatment tuber mass declined while vine mass 
increased, compared with the first season. This seasonal effect was highly significant 
for both parameters (Table 5). However, total crop biomass was not significantly differ­
ent between seasons, although harvest index was reduced, with loss in tuber mass being 
matched by increase in vine mass. Only with A anglls/issima did tuber yields increase 
Slightly in the second season, and this could be explained on the basis of <..Iecreased 
shading of sweet potato as a consequence of reduced intervals between pruning cvents. 
In the second cropping cyc1e, the control plots produced the greatest tuber yields, al­
though when means were separated using Duncan's Multiple Range Test, control plot 
tuher yields were significantly different only from the Calliandra calolhyrsus treat­
ment, which gave the lowest yields. Application of mulch greatly enhanced vine growth, 
possibly in response to provision of N in quantity, but this would not explain why con­
trol plots, to which no mukh was ad<..lcd, also displayed increased vine pro<..luc[ion and 
a reduced harvest in<..lex. 

To examine variation in tuber and vine mass, a numberofvariables(mass offoliage, N, 
P, K applicd as mukh), from thc perennial component were regressed using sweet po­
ta[o mass as the response variable. For tubers, data did not fit Ihe models well , but did 
indicate factors having statistically significant cffectsupon yield. 

The two best fit models for tuber yield from the second cropping cycle were: 

Tuber yield = OAOI - 0.0301 L l + 0.0081 Kl (rZ = 32.7%); 

Tuber yield = DADS - 0.059LJ + 0.0145 K
J 

(rl =: 31 .0%); 

where L ;'" hedgerow leaf dry weight and K = quantity of K applied in mulch, and 
subscripts refer to the second and third pruning events. 

These models suggest that hedgerow foli,lge mass had a negative effect on tuber yield, 
presumably due to shading. Sweet potato is not tolerant of shade, reported shade effects 
being wuuc[ion of tuber and vine mass'(MAJ{1"IN, 1985; ROB ER.TS- NKRUMAI! el al. 1986. 
Conversely, applied K ten<..led to increase yield. There were significant differences be­
tween shrub species both in the content of K in foliage and in the quantity of K poten­
tially available in applied mulches (Table 4). In particular, G sepillm had both a high 
content of K in foliage and in total quantity applied in mulch. This quantity was signifi­
cantly greater than for any other treatment in the second and third pruning evenlS. 
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TDb l ~ 5: Oven dry mass of lubers and vines al final harvesls, cropping cycles I and 2 (gfml) 
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For vines from the second cropping cycle, be!ler fit models were obtained: 

Vine yield", 0.419 - 0.337 L , + 0.0416 N ) (rl '" 64.9%); 

Vine yield", 0.415 - 0.572L J + 0.0715 N
J 

(rl == 64.6%); 

where N is quantity o f N applied in mulch [rom the second and third pruning events 
(indicated by subscripts). It appeared that foliage mass had a depressant effect upon 
vine production (presumably via shading), but N supplied in mulch counteracted this by 
increasing vine yield. 

Analysis of covariance, using distance of rows from the hedge base as thc covariate, 
was used to determine the overall effect of proximity of rows to the hedges. In the fi rst 
cropping cycle, outer rows produced significantly greater tuber mass than inner rows 
(Table 5), whilst for vine mass the reverse was the case. Proximity to hedges also af­
fected partitioning of assimilates, harvest index being greater in outer rows. However, 
row position had no significant effect on total crop mass. 

It has often been observed that crop yiclds decline in proximity to hedges (KARIM et aI., 
1991; ROSECRANcEctal. , 1992a), butlhis phenomcnon is by no means universal. Edje et 
al. (1993) found that Phaseo/us \lu/garis yields were highest in rows closest to hedges 
of L leucocephala. The experiment descrihed here provides another instance of Ihis. In 
the second cropping cycle, inner rows produced grealer tuber yields than ouler rows, the 
reverse oflhe case in the first season (Table 5), and also greater vine mass. Thus, total 
crop mass was much greater in inner rows compared with outer rows, but row posit ion 
had no e[fect upon harvest index. In some trcatmcnts, inner row tuber mass increased in 
the second compared with the first cropping cycle. In the case of A anguslissima, the 
shTllbproducinggreatestfoliageyiclds(Tab1c3),thisdiffercncereachedstatisticalsig­
nificance. A5 mulch was applied evenly to both inner and ouler rows, this effecl might 
rather rencet hedge fine rool diebaek as a pruning response beneath rows closest to 
hedges. Following pruning, leguminous shrubs shed fine roots and nodules (FOWNES, 
ANDERSON, 1991; AK!NN!!'E5J et ai., 1995), and these contribute to mineralizable soil 
organic matter pools. Haggar, Beer (1993) showed Ih,l! the species of the perennial 
component affected intercrop response. Maize growth was suppressed next to Erylhrina 
pocppigialla hedges, but nol next 10 G scpillm hedges. In the experiment described 
here, the greatest difference between inner and outer rows was in the zero-mulch con­
trols, and is circumstantial evidence that mineralization of organic maHer from roots 
remaining after hedgerow removal in June 1991 (sec Es/ablishment) arrested decl ining 
yields in inner rows, particularly in thc absence of shade. 

Intervals between pruning were rcduced in cropping cycle two, 10 every 11 weeks. This 
allowed more light to reach the sweet potato crop, which may lJave been crucial in 
reducing hedgerow-crop competition in this scason.ln Ihe second cropping cycle, total 
vine and tuber masses per treatment were both significantly negatively correlated with 
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difference between outer and inner rows masses (r .. -0.487 and -0356, respectively). 
As vine and tuber masses increased, inner row mass increased relative to outer row 
mass. Sweet [Xlta to production was greatest when associated with hedge species that 
produced least foliage, sugge.<;t ing that decreased levels of shade en hanced the hypoth. 
esised effect of fine root and nodule die-back following pruning. 

This work indicates that when growing sweet potato in association with a perennial 
component. a species with high levels of K in the foliage should be selected, and that 
pruning cycles shou ld be timed 10 minimise shading of the intercrop. II also provided 
evidence that it might be possible to wstain sweet polato tuber yields in association with 
frequently pruned hedges. 

Summary 

Sweet potato is a staple crop in many areas of the South Pacific. but little has been 
reported on its potential in mullistrata systems. In this c;\:periment il was grown as an 
intercrop between nine different specics of leguminous hedgerows, plus acontroi with 
no hedge. The aim was to determine whether addition of fo liar mulch to sweet potato 
could compensate for the competi tive effects of sh rubs. whether such mulch applica· 
lions could halt the decline in yields successive crops, and to test the performance of a 
range o f Ies.<;er utilized shrubs alongside better known species. Hedge species varied 
greatly in performance, Acacia angusrissima, Cal/iam/ra caiorhyrsus and Calfiandra 
hOllsrolliallu producing greatest quantit ies of foliage when pruned, which was then ap­
plied to the sweet potalo intercrop. Sweet potato biomass did not diffe r between the two 
seasons described, but in the second crop tuber yields decl ined while vine production 
increased. Regression analysis showed that tuber and vine mass decreased as hedge 
fOl iage offtake increased, but also that quant ity o f potassium applied in mulch increased 
tuber mass. and quantity of nitrogen applied increased vine mass. In the second crop­
ping cycle, tuber mass in rows closest to hedges increased relative to outer TOWS. It is 
hypothesised that this effect was due 10 the fertilizing eITect fine root and nodule die­
back following pruning in rows closest to the hedges, in combination with a shortened 
hcdgepruning cycle. 

lnleraktionen zwischen Heeken aus Leguminosen und der SiiRkarlofTeI als 
Zwischenfruehlin Neuguinea 

Zusa mmenrassung 

Obwohl die S[ll3kanoffel in vielen Gebieten des SGd-Pa:zifiks ats Hauptertragsfrucht 
angebaut wird.liegen Kenntnisse Gber ihre Wirkung,~pote ntiale in mul ti -strata Systemen 
nur sehr begrenzt \lo r. In der hi~r vorgcstell ten Untersuchung wurde die SGl3kartoffcl 
zwischen neun vcrschiedenen Arten von legum inosen Hecken sowie auf einer 
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Kontrollniiche ohne Hecke angebaul. Die zu untersuehenden Fragen waren, ob 
zusalzliche Mengen an Blallmulch die Konkurrenzwirkung mit den Heckenpnanun fur 
die SuBkartoffcl kompcnsieren konnen, und ob soleh e MulchmaBnahmen den 
Ert ragsriickgang in der Fruchtfo[ge auflla hen kann. SchlieBlich wurde der Einnuss von 
cinet Reihe von weniger hau rig verwemlctcn Slrauchgcwlichscn gemeinsam mil den 
iib lichen Arlen gclcslet. Die Unlerschiede in der Blallproduktion zwischen den 
verschiedenen Arlen der HeckenSlriiuchcr waren schr groB. Acacia allgusrissima, 
Callia/ldra calothyr:rns und Calliandra hOlmOll iona zeigten die h6chsle Blattproduktion 
nach dem Riiekschnitt, der dann als Mukh auf die FHkhe mit der dazwischen ilngeh~u len 

SiiBkarloffel aufgebraehtwordcnwar. lndcnbcidcnbcschricbenen JahrcszcilcnbJicb 
die Menge der Biomasse der SiiBkartoffel unvera nder\. In der zweitcn Fruchlfulge 
allerdings vcrringerte sich die Menge der Kn()lIchen, wahrcnd die Produklion des Knutes 
ansl ieg. Eine Regressionsanalysc zeigle, dass die Knollen ~ und KraulbiomflSSe mil 
zunehmendem Wachstum der 11ceken abnahm. Die Analyse zeigte abet aueh, dass die 
Menge an Kalium, die mit dem Mulch zugefiihrt wurde, die Menge der Knollen erhOhte 
und mit der Menge an zugeffihrtem Stickstoff die Blallmasse crhuhl war. In dem zweilen 
Anbauzyktus zeigle sieh, dass die Menge an Knollen in den Reihen, die in geringer 
Entfernung von den Heeken verJieren, hi.ihcrw~r als in den weiter entfernlen Reihen. Es 
wird die Hypothese aufgestcllt, dass dieses Ergebnis auf die Diingewirkung von 
ahgestorbcnen Feinwurzeln und Kni.illchen nach dcm Hcckensehnilt in den Reihen nahe 
der Hecke in Kombination mit dem verkii rLten Zeitrtiumen zwischen den Heckenschnitten 
zurUckzufilhrenist. 

Acknowledgements 

The author wishes to acknowledge the able technical assistance of Jeff Uinifa at the 
Lowlands Agricultural Experiment Slation, and Dr John Hall in Bangor for his percep­
tive comments on this paper whilst in prcparation. 

144 



Rererences 

I AIIN, J.H.: ROBE:~T$(~,< , D.M.; E11.l0r, R.: GIJ1T[R IDGll, R.C.; Fo~[), c.w., 1989: Qualily assessment of 
tropical bmw51' legumes: tannin contcnt and pmtein degradation. Anim. l Feed Science &; Technology 
27: 147-156. 

2 A'U":""'BI, F.K.; KNoG. B.T.;T1JIIM·E.~U.A, H., 1995: ROO! sizedistribtttion of aUU(II",II leuc:ouplJQ/1l 
\w:dgcrow lIS affected by pruning.Dd alleycmpping. Nilmgen Fl~ingfue Research Repons 13: 65 - 69. 

3 BM~;W). A.; HllJVt;llJl)l'. J., 19S4: Initial performance of Calliandra calDlhyrsUJ Meissm. [n live fences 
for 1i1e pro<iuction of biomass. Agroforesuy Syslems2: 19·29 

4 BIAIO. G.: wn.1Irrllll:, D.; Holt.'<e. P .• l990: For.ge tree legumes: their man~gemcnt and co ntribulion to 
lhe nitrogen economy Of weI and humid tropical envil1)<lrnenlS. AdvllJl(ZS in Agmnomy 44: 27_54. 

5 I/(IIIII)'GU. A.; TIIWI~ M.; Dlnu, H.M .• 1994: Growlh and productivity of pi~on pu (Cajlm .... c"jan) 
I"notypcsfor_inallcycoppingandtMirinterndion$wi1hthe.",,;ronmcn1.Expc:rimenlaIAgoicuUure 
30:207-215. 

6 BouRK!"., R. M., 1977: Sweet potato (IJlQm~a /Jalaras) ftl1i1izer trials on IhI: Gaze ll e Peninsula of New 
Brita in: 1954·1976. Papua New Guinu Aglicu llu re Journal 28: 73 ·95. 

7 a"UUl:, R. M., 1984: Grow lh analysis of fOlir sweel potato (/fIOIn<XI1 /lQIMas) o;ui1ival""$ in Papul New 
Guinea. Tropical Ag,icullU,e(Trinidad) 61: 177·181. 

g Eo..!.O. T.:A>tfl\1"", P.; ANGL,<, T.; NYIII(J,A. S. K. , 1996: Efl"cclofho:dgclOW$on Iht yieldofneighbourina 
crops: I. V,dd cfdrybc:lns. In: Kuhn RC, T.klehaimanol Z. MasinI CT, Edje QT, Brook R, Chambe,llin 
AG. Shongwe GN I nd Simclane M1 (CI;Is)Tre~ in tIM: Communily' Proceeding:'! ofa Reaional Workshop, 
Luyc ngo, Swatilnnd, pp 59-66. University of Swaziland .nd BritiSh Council, Swu.i land 

9 FOWNES, J.H.; A"!"IEu,,~, D.G., 199]: Changes in nodule I nd loot biorn"!IS of Ses/IQn;a usban and 
Lt:l/Caenaleucouplull" follow;ngoopl'idng. Planl and Soil 1311:9-16. 

10 GIlUtrY, D.P.; MUCAUO.A.R. Jr., 1994: Nitrog<:n fiurioncapadly intheoornpon<:nl$pOcic~ofconl(lu' 
htdge,ow5: bowimpol"tant?Ag.rnfort:wySyslems21:24 1-258. 

I I GoolCl.IC{-Sh,,·AO.iI.U. w., 1976: Effectsofpol05h fcniliul""$on5w~elpolalo in Simi Lc~. E>:pcrimental 
Agricu llu re 12:87·94 

]2 GOIJJIU, D.E., 1972: Err~CIS o(appli calions of potassium on I nnual crops grown on lIO il5 of the Dal~ 
Scri(s, Malaitl, British Solomon Isllnds.Tropical Agriculture (Tlinidad) 49: 261-268. 

13 HMIIlIIR, J.P.;B""I, J. W. , 199): Etl"ec:ton maiugrowtholthein1l:rm:tiollllbetwecnincn:_dnilrog<:n 
availabil i1y and compclilion with trees in alle y C!Optling. Ag.ofon:stry Systems 2 1: 239-249. 

14 Hhtt:<, S.K.; Hozyo. Y., 1984: Swee l potato. In; Gold:lwol1hy PR and Fishe. NM (eds)The Physiology of 
Tropi,al Fie ld Crops, pp ~51 ·567. John Wiley and Sons, Chkhnter, UK. 

15 KAw.., A.H.; SAVllJ. P.S., 1991 : Effect of .pocing on growth and biomass production of Gllriridin 
lrpium (Jxq) Walp in an all"y "ropping syStem in Si", .. !.«Inc:. Agrofa<estry S)"Stcms 16: 213-222. 

16 KA •• ",. A.B.; SIIVlU. P.S.; RlKJA()I;S, E.R., 1991: The ellea of young UUCtlmtl kU(ocepJ ... /a (Lam) Dc 
WilhcdgcsonthealOWlltandyicldof rnaizr,swcelpota1(land OOWI"'"in 10 agrofOitstrys)"51emin 
Sierra Uonc. Ag.ofo.estry Sys!em$ 16:203-2!1. 

17 MASS(XJill", B.V.; GIJ1T[Oltx:f, R.C., 19S6: Effect offertilin'lrId weed OOnllOl on lhe emelgen« and 
early gmwth of five kg~minous fodder shrubs. Tropica! Glasslands 20: 127.134. 

18 MIlrt1.'<, F.W., 1985: [)iffer~nc:es lmong & .... ~t potatoes in tcsponse 10 shading. Tropical Agricullute 
(Trinidad) 62; 16J -165. 

]9 MCVII1.}Q1. R .• ]987: Flonl Noyo..(jali .. ialll. A descriptive i\CI;Ounl of lhe vISCular planlS of wesle,n 
MexH.:o. Michigan, Univel""$ily of Michisan Press 

20 MWI, M.G.; O""oITY, D.; A>.A<~IN, M.L, 1996: Comparison of nut.ient contenlS in diffe ren t plam parlS 
of lhrec nlullipulp05e lr~csl"'cic •. Forest, Farnl.ndCoOlmunilyTree Rc ... "," Reports I: 32-33. 

21 NOl"lot<, K.; JII",lll!lIlN, G. I., ]968: Croc>ping and :;oil renillty at Keravat, New B,ilain. 1954·1962. 

145 



Papua and New Guinea Agriculture Journal ~O: 25-51 

22 01-1(;. CK .. 1996: A framework for quanlifying the various effects of n« ..;:rop imeractions. In: Oog CK 
and Huxley (eds) Tree-Crop Interactions: A Physiological Approach. rpl -23. CAB Intcrnalion al . 
Wall ingford. UK. 

23 p~" D.; Bn;r;KY~, S.: WNlA-M<JSUKWI~ N.; OXURIU, J., 199J: Increased crop production wilhAinus 
acumilflllaun Ugaooa. AgroforeslryToday. Oclober-Decembc:r 1993: 5-S. 

24 rR[!a, D.; nROO~, R, M .. 1999: Acada anguslissima: A promising species for agroforC'lry? FAcr 
Sheel, January 1999; Foresl, Farm and Communily Tree Network, Winrod In(Crnational, USA. 

25 R()n~I<1~_NKRUMhll. L,ll.; Wu.<;{>N, LA.; FlKr,uSON, T.U., 1986: Responses of four sweet polalo cul1ivMs 
tolevelsof sbade: 2. Tuberizalion. Tropical Agricu lturc (Trinidad) 6J: 265· 270 

26 R()SU:~Nt", R.C: ll~~WHhI(lR. lL; F()w~l;s, lH .. 1992a: Alley crol'Pingof maize ",ilh nine leguminous 
lrees.AgroforeslrySyslcms 17: 159·168. 

27 R(Js~n.A.'ICE, R.C; Roous. S.; TUI'II"GA, M .. 1992b: Elfects of alley cropped Calliandra calOlhyrsus and 
G s~pium bedges on weed grow th. soi l properties. and taro yields in Western Samoa. Agroforeslry Systems 
19:57·66. 

28 S""'-1IEl., P.A., 1976, Properties and managemen t of soils in the tropics, Wiley, New York 

29 SM.all.'t, P" 1995: Science in agrOf()rt~tl)'. Agmfmeslry Sy~lems 30: 5·55. 

30 SUITT, LT.; FE"",,"'<DES, E.C.M.; SANtl'UZ, 1'., 1991: Plant·wil inter~Cl ions in ~grofo",stl)' syslcmS. Forest 
E<;ology and Management 45: 127· 152. 

31 Vaocoun, B., 1979: A manual of New Guinea legumes, Botany Bulletin II, Office of Forests, Pnpua 
New Guine. 

146 


