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Gn Arno   toll several  instances of low productivity of coconuts 
were observed. The ivlarshallese recognize a t  l e a s t  two types of "poor 
coconuts:'' " l a ~ r a ' ~  and "mellal.ft Both conditions appear t o  be re la ted 
t o  loca l  s o i l  conditions, although many Arno people a t t r i b u t e  "mellal" 
t o  t h e  presence of demons. La j ib i l i ,  former magistrate of Amo, called 
the  m i t e r f s  a t tent ion t o  a malady affect ing breadfruits .  Since there  
appears t o  be no native name f o r  t h i s  condition, t h e  term Ifbrown ro t"  
is  syges t ed ,  On the southern f i e l d  t r i p  of September 18-27 t h e  oc- 
cusre!lces of "laoraft  and brown r o t  of breadfruit  were investigated. 
In  addit ion,  notes were made on a l l  l oca l  agr icu l tura l  problems which 
appeared suf f ic ien t ly  important t o  warrant at tention.  

i n  i t s  most extreme form i s  characterized by: 
1. Ye3.Lo&1g and scorching of the  leaves of t he  coconuts. The t i p s  of 
the  leaves and l e a f l e t s  a r e  most severely scorched. Areas adjacent t o  
t he  midribs a r e  usually green. 

2. The l ea f l e t s  of the  coconuts a r e  sometimes twisted and more or  l e s s  
knotted together. 

3.  Dead leaves tend t o  hang on t h e  t r e e ,  giving it t h e  appearance of 
a Washington palm. 

4. The trunks are  sometimes blackened. 

5. Density of stocking i s  low - about 40 t r e e s  per acre  i n  t h e  worst 
affected areas of Arno. This i s  about 1/3 the  stocking of t he  more 
productive groves. 

6. Dead t r e e s  are  conspicuous. About 35 t r e e s  per acre  a r e  dead i n  the 
worst affected areas of Arno. 

The information recorded i n  t h e  notes presented here was gaihered during 
%he brief v i s i t s  t o  t h e  several  a t o l l s  mentioned during the o f f i c i a l  f i e l d  
t r i p  of September 18-27 t o  the  southern Mayshall Islands. It was wr i t ten  
up f o r  t h e  use of the  Dis t r ic t  Administrator and h i s  s t a f f  and was mime+ 
graphed for  very r e s t r i c t ed  d i s t r ibu t ion  t o  s t a f f  members. Since the re  
appears t o  be no probabili ty t h a t  t he  information w i l l  be worked up i n t o  
any fur ther  publication, ,and since there  a r e  original. obaervt~tions, not 
availab1.e 4 se.&ere, D r .  iIat,herzy has consented t o  t he  reprodltct.i.on of hi.s 
memorandum t o  the  1li.str-i.ct Ada-i r i i  s l r a t o r  for  t h e  users of t h e  !i+,o'll b s n n r d ~  

Bulletin. It has here been reproduced i n  exnctly i t s  or ig ina l  form, with- 
out fur ther  edit ing except change of t i t l e .  - Editor 's  note. 



'7. The older t r ee s  a r e  mostly barren of f r u i t ,  although they  produce 
inflorescences. Apparently t h e  f r u i t s  abort a t  an ear ly  s tage of 
development. 

8. The younger t r ee s  bear f a i r l y  well; the water i s  exceptionally sweet. 

9. In  t h e  worst affected a reas  of Arno the ground cover cons is t s  of 

a) Clumps of Fimbristylis  -, (V.eli jmn") , c wer ing  t h e  ground 
between which i s  a Leathery black blue-green a k a  (unidentified - - 
as yet)  resembling a crustbse lichen. 

b) - Tacca leontopetaloides ("Mokmokrl or "Arrowrootu) is common. 
Its leaves a r e  yellow excent alone the veins and a r e  characterized 
by ci rcular  b r o k  spots  l/8 t o  l/i inch i n  diameter. 

10. Abandoned coconut groves a r e  invaded by  t h e  following species of 
plants  i n  roughly t h e  order l i s t ed :  

a )  1%. del ia  b i f lo ra  ( "Xarje j") 

b) &!!EL% obtusifol ia  ('Kar'tl) 

c) Artocarpus a l t i l i s  (ltBreadfruit:" var ie ty  ttBukaralu most common, 
spreading by root suckers; var ie ty  WijwanIt invades by seed) 

d) Pipturus argenteus ("Anne") 

e) Morinda c i t r i f o l i a  ("Nentr) 

I?) Guettarda s peciosa ( "Wutilomar") 

g) Allophyllus timorensis ("Kitakn) 

h) Pandanus t ector ius  ( ltErdwanll) 

11. '%aorall is r e s t r i c t ed  t o  t he  centers of the  wider islands.  Most of 
t h i s  land was formerly i n  breadfruit  fo res t ,  scattered throughout which 
were p i t s  i n  which the  Micronesian t a r o  (C.yrtosperma chamissonis o r  
"yara j t l )  was grown. Since t h e  advent of copra cu l ture  much of this land 
has been given over t o  the growing of coconuts. 

h o r a  i s  hepe t en t a t ive ly  a t t r ibu ted  t o  a deficiency of avai lable  
phosphorus, although the  opinion of many of t he  more sophisticated 
Marshallese that  it i s  due t o  a lack of s a l t  (sodium chloride) should not 
be dismissed without further investigation. Phosphorus deficiency is 
suggested by: 

1. The analyses of D r .  E. L. Stone (Atoll Research Bul le t in  Nos. 5-6, 
November 15, 1951), who found only 10 pounds of avai lable  phosphorus per  
acre i n  a sample of s o i l  from an  area of poor coconuts on Arno Island. 



This i s  l e s s  than 10 percent of t h a t  available i n  productive groves. 

2. Field evidence f r m  Ebon Atoll,  where there  a r e  l oca l  phosphate 
deposits i n  the  i n t e r io r  of Ebon Island. The coconuts on t h e  s o i l s  
on or  immediately adjacent t o  t h e  phosphate deposits  are  vigorous and 
bearing heavily, whereas nlaorats  i s  r e s t r i c t ed  t o  t he  non-phosphatic 
areas of t h e  same island. 

3 + The o i ly  nuts of the  coconut contain re la t ive ly  lat-ge amounts of 
phospherus, as do most seeds. The abortion of the f r u i t s  a t  an ear ly  
stage suggests a deficiency of an essent ia l  element. The sweetness of t h e  
nuts t h a t  are  formed may indicate  that  the  sugars a r e  not transformed 
i n t o  proteins. Phosphorus i s  an essent ia l  consti tuent of nucleoproteins, 
which tend t o  occur i n  high concentrations i n  seeds. 

. "Laora" i s  r e s t r i c t ed  t o  cer ta in  loca l  areas, on which other species 
of plants  t o t a l l y  unrelated t o  t h e  coconut - e. g., Tacca - show similar 
symptoms. This makes it extremely unlikely tha t  f%oFFTs  t o  be 
a t t r ibu ted  t o  t h e  presence of insects ,  nematodes, pathogenic fungi, 
bacteria,  viruses,  or  other pests. 

Wel la l t t  i s  eas i ly  distinguished from l t l ao ra t~ ,  The symptoms are: 

1. General yellowing of the leaves of t h e  coconut. New leaves tend t o  
remain yellow for  long periods of time. 

2. The coconut t r e e s  appear stunted and probably d i e  early.  Trees i n  
fllaorall areas a r e  often very t a l l .  

3. Dead leaves do not f a l l  readi ly .  

k.  The t r e e s  bear only a few nuts. 

5. Ground cover is  invariablvdeoauuerate. It consis ts  chief ly  of an  * .  
bpen stand of bunchy ~ e ~ t u r u s " r e ~ e n s  (%joi  j" a g a s s )  . The ~ a r a s i t i c  
vine, Cass.ytha f i l i f  ormis (lrkanong"7 i s  usually abundant. I n t s i a  bijum. 
("kubuk") grows a s  a straggling shrub, although on bet ter  s i t e s  it becomes 
a t r e e  often common. 

6. The s o i l  i s  a nearly unaltered gray sand containing very l i t t l e  
organic matter. The s o i l  of "laora" areas, on t h e  other hand, i s  a 
black loamy sand containing as  much as 30 percent organic matter. 

. . . . .  . . . .  . 

"Mellal" was obs&&ed on several  i s l ands  of Arno Atoll,  usuaJly a t  or 
near lagoon or  ocean shores. Stone's analysis of a ltmellalll s o i l  suggests 
a nitrogen deficiency, although excessive s a l i n i t y  i s  possible i n  some 
cases. It i s  extremely l i k e l y  tha.t many instances of "mellal" can be traced 
t o  a n c - i r t  ty$oons. In the course of these large quant i t ies  of sand and 
rock fragmerrls were thrown up on the land, or t he  t o p s o i l  was washed away. 
The r e su l t i ng  s o i l s  a r e  immature and contain l i t t l e  organic m t t e r  O r  
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available nitrogen. It is suggested that the planting of native 
leguminous ground-cover plants  be encouraged. These would tend t o  
bui ld  up the nitrogen and organic matter content of the  so i l .  The 
plants best  su i ted  fo r  this purpose a r e  the creeping vines 
marina (I1markine- jojo") and Canavalia spp. ("marlaptl). 

llMellalM is  a common but  very loca l  condition. The affected areas 
a re  usually l e s s  than 5 acres  i n  extent. Since it appears t h a t  inten- 
s ive  research i n t o  t h i s  problem by agr icu l tur i s t s  of the Trust Terri- 
tory would not y i e l d  returns commensurate wi th  the  time and money 
invested, no attempt was made t o  s tudy the d is t r ibu t ion  of flmellalfi i n  
the southern Msrshalls. lfLaora,tl on the other hand, is a problem of 
major importance. Over 200 acres on Arno Is land alone a r e  i n  poor 
coconuts o r  secondary forest. About 60 tons of copra per year could 
be harvested from.this a rea  i f  the condition were corrected. This would 
increase the cash income of  the a t o l l  by about 10 percent. PIIoreover, 
the presence of a considerable source of phosphate rock a t  Ebon Atoll 
suggests t ha t  i f  l1laorat1 is correct ly  a t t r ibu ted  t o  a lack of available 
phosphorus, the condition n ight  be quickly and inexpensively remedied. 
This would also, of course, provide income t o  the owners of t h e  Ebon 
phosphate. The d is t r ibu t ion  of lllaorall i n  t h e  eouthern Marshalls is: 

Atoll  - Islands 

Arno 

Majuro 
Ebon 
Namrik 
K i l i  
Jaluit 

Nille 

Arno 
Ine 
i.lajurm* 
Ebon 

not present 
not  present 

Jalui t*  
Pingelape 
Pall&* 

++ Not v i s i t ed  by FLeld Trip ship, but reported 

Remarks 

Very severe 
S l igh t  
Not seen 
Severe 

Not seen 
Not seen 
Not seen 

native informants. , 

Brown Rot of Breadfruit 

The writer has observed t h i s  condition only on the  var ie ty  
tfBitaktak,'l although Johnny Si lk ,  the school principal of Ebon Atoll, 
s t a t ed  t h a t  he had seen it on "BukaralI1. llBitaktakft i s  t h e  preferred 
var ie ty  of breadfruit, a t  l e a s t  i n  the Southern Marshalls. 

Synptoms are: 

1. Lumpy OD knobby appearance of t h e h i t ,  s imilar  t o  t h a t  of the seeded 
var ie ty  V I i j ~ a n . ~ ~  Normal Y3itaktakfl is much more nearly a perfect  e l -  
l ipsoid.  

2. Abnormally amall s i z e  of the ffruit.  



3. Discoloration of the rind. Bmwn, roughly circular spots an inch or 
more i n  diameter appear on the surface of the f ru i t .  This discoloration ' 

may axtend t o  the core, but more commonly the portion of the f ru i t  
immediately beneath the  brown rind i s  ripe, althou* the res t  of the f ru i t  
remains unripe. %at is, the  f lesh beneath the brown spot i s  yellow, 
soft,  and has a f rui ty  odor, instead of being white, firm, and nearly 
odorless (~ i t ak t ak  is normally picked green). In severe cases very small 
f rui ts  may ripen and rot ccanpletely without fal l ing from the  tree. 

Some informants stated tha* t h i s  condition was merely one of normal 
ripening, and that it occurred chiefly at the end of the bearing season, 
presumably on f ru i t s  which the  owner had neglected t o  pick. Others said 
that they- had noticed it only very recently. There was sane disagreement 
as t o  the p a r  i n  which the condition was f i r s t  observed. The writer 
collected specimens of diseased f ru i t s  (pickled i n  70 percent dcohol) 
and associated insects (copra bugs and fruit-fly larvae), and took color .. I 

I 
photographs of healthy and Wiseaeedn fruits .  Although the condition 
m e ~ r  not be abnormal or pathological i n  any sense,it m&ba further study 
by agriculturists of the Trust Territory. The distribution of brown rot 
of breadfruit i n  the southern Marshalls is: 

Atoll - First  Observed Remarks - 
Arno 
Ma juro 
Ebon 
N~mrik 
K i l i  
Jaluit 
Mille 
Aur 

c. 1935; spread from Ano Island Severe 
c.. 1936 Not seen 
C. 1945 Severe 

Apparently not present 
Apparently not present ' 

C. 1949 Severe 
llAlways present Severe 
Present; informant; Johnny Silk 

Caroline Islands 

%en (TW) Present; informant: Johnny silk 
Mort lok .. 11 11 $1 

Losap . II II . I I  

~hospha t i c~~ock  a t  Ebon 

Near the lagoon shore of &on Island four groups of pi les of phosphatic 
limestone and s o i l  were observed. Two groups of piles consist of chunks 
of phosphatic rock about 0.2 cubic feet i n  size. The piles are 125 t o  150 
feet long, 25 t o  30 feet wide, and 3 t o  5 feet high. Total volume of these 
piles i s  estimated a t  64,000 cubic feet. Two other groups of piles consist 
of loose phosphatic sand and loam. The piles are roughly triangular i n  shape, 
and the i r  t o t a l  volume is about 25,000 cubic feet. The to ta l  volume of 
phosphatic rock and s o i l  i n  the piles i s  thus approximately 89,000 cubic feet.  



Assuming a density of about 1.7, the weight of the phosphatic rock and s o i l  
i n  the Ebon piles is about 5,000 tons. 

~ c c o r d i ~ t o  local informants t h i s  phosphate was dug i n  the interior  of 
Ebon Island by Ebon people under the direction of the  Japanese and stored in 
specially constrected warehouses near the lagoon awaiting shipmnt. Several 
shiploads were sent t o  Japan, but American bombers prevented the loading of 
the  remaining phosphate by destroying the warehouses and the miniature 
railway which facil i tated loading. The phosphate workers were p i d  wages 
by the Japanese, but the owners of the land from which the  rock was removed 
were not compensated, the phosphate being regarded by the  Japanese as Ebon's 
contribution t o  the Imperial war effort . 

The phosphate diggings i n  the interior  of Ebon were visited. Although 
probably more than 50,000 tcns af phosphatic rock and s o i l  were removed, con- 
3iderable amounts s t i l l  remain - perhaps 50 t o  3.00 thousand tons. 

Considerable deposits of phosphatic limestone were also observed a t  
rakleb Island, on Arno Atoll. According to  Felix, the magistrate of Arno, 

whose family holds land'rights on TakLeb, pineapples, tomatoes, bananas, and 
papayas f m r l y  grew well there. Several members of the Trust Territory 
staff a t  Majwo have expressed desires t o  grow these plants. If  phosphatic 
s o i l  were transported from Ebon t o  Majuro, perhaps these and other desirable 
crops could be grown i n  places sufficiently protected frgn sa l t  spray. 
A more significant use of the Ebon phosphate would be the possible alleviation 
of "laoraIt on seveml a tol ls  of the southern Marshalls. 

The Mille Mekinono --- 
A ftMekinonolf (a variety of' breadfruit with deeply incised leaves) was 

observed a t  Mine, which, according t o  the  local school teacher, bears the  
year around. Since a l l  varieties of breadfruit i n  the  Marshalls -- including 
Mekinono - are usually s t r i c t l y  seasonal i n  their fruiting habits, this  tree 
may prove t o  be extremely valuable. The variety is  propagated vegetatively 
by root suckers, so that a l l  i t s  offspring should have identical fmi t ing  
characteristics. It i s  suggested that suckers be purchased f r m  the m e r  
and gram a t  Majuro. Grafts on small stocks of other varieties might be 
attempted. A special search should be made fo r  non-seasonal varieties of 
breadfruit and pandanus and for plants of those or any other species the 
fruiting times of which do not coincide with the majority of varieties. 
These should be collected and studied i n  a central experimental garden. 
It i s  possible that eventually exchanges might be effected between the  
Marshalls and other Pacific Islands. The Marquesas, fo r  example, are  rich in  
cultivated varieties of breadfruit the fruiting seasons of which may possibly 
be different from those of the Marshallese varieties. Similarly, the Gilbert 
Islands possess many horticultural varieties of pandanus not found i n  the 
Narshalls. 

I 
The Mille Mekinono stands i n  front of the  council house on Ngalu Islard, 

It i s  said t o  belong t o  Laibon. 



Idotes on Insect Pests ---- 
A coconut t r e e  infested with insec ts  on ~ i l 1 . e  was po' ted out t o  t h e  

wri ter .  Larvae and adults of t h e  insect  were col lected& The damge did not 
appear t o  be severe. 

Y 
A t  J a lu i t  "white grubs1! were reported on t h e  leaves of t h e  breadfruit .  

The a,micultural s i t ua t ion  a t  K i l i  

The Bikini people now l iving a t  K i l i  Island have f o r  a t  l e a s t  t h e  last 
two years re l ied  heavily on imported foods. During t h e  brief s top  a t  Kili 
an attempt was made t o  assay the agr icu l tura l  s i tuat ion.  The following food 
plants were observed: 

1. Coconut. Although t h e  growth ard productivity of the  t r e e s  appears 
excellent, copra production is not high (c. 60 t ~ n s / ~ e a r ) .  Nost groves a r e  
very poorly maintained. Apparently l i t t l e  attempt has been made t o  cut back 
the brush, a comon pract ice  elsewhere i n  t h e  southern Marshalls. I n  some 
places the undergraurth of ttArmefl (Pipturus argenteus) and "Kangal" (Pisonia 
prandis) is so  thick that  col lect ion of f a l l en  coconuts must be nearly 
impossible. 

Pandanus. The Bikini people r e l i ed  heavily on Pandanus on the i r  home dll.. 
They have only 4 or 5 cult ivated va r i e t i e s  a t  K i l i ,  whereas a t  Bikini they 
probably had 20 or  30. The t r e e s  are  by no means abundant a t  K i l i ,  and there  
apparently i s  not enough of the thatching va r i e ty  ( t r~enuk ' f )  t o  provide roofing 
mat e r i  a 1  . 
Yara.j (Micronesian t a r o  -- Cyrtosperma chamissonis). In the  i n t e r i o r  of K i l i  
Island stands a fresh-water swamp a t  l eas t  20 acres  i n  extent. This is 
eminently su i t ab l e  for the cul t ivat ion of yaraj:  Although a few ya ra j  patches 
were noted i n  t h e  swamp, they appeared t o  be neglected, and over 95 percent 
of t h e  swamp was overgrown with weeds, especially Jussiaea s u f f r u t i c o z  and 
Ipomoea tuba. Over 1000 pieces of yara j  were collected a t  Zbon and presented 
as  a g i f t  t o  the  people of K i l i .  

K a  (Hawaiian t a r o  - Colocasia esculenta). A few neglected plants of two 
var ie t ies  were observed i n  t h e  i n t e r i o r  swam. A t  the council meeting the.  
people requested inst ruct ion i n  t h e  m l t  i v a t i  on of t h i s  important f 00; plant . 
Sweet Potato (Ipomoea batatas).  Several patches were observed. The pla& s - 
appeared healthy and well cared for.  Instructions f o r  cul t ivat ion were 
requested. 

Breadfruit. Varieties Bitaktak and Bukaral present . There i s  ample potential  
breadfruit land. Some young t r e e s  have been s e t  out, but many more could be 
planted. 

Brontispa chalybeipennis Zacher, according t o  D r .  J . L. Gressit t .  
Distribution: Ponape, Kusaie, Marshalls . 



WMt i n  K a b i m  (Xanthosom sp. or "yautia"). This i s  a taro-like plant 
cultivated i n  upland well-drained soils. Several wtches were observed. ' 

I The plants appeared t o  be well tended and are thriving. 

Mokmok (Tacca leonto~etaloides; 11 arrowroot fl) . Only one plant observed. This 
is an important food plant elsewhere in the Marshalls. It requires no care, 
awl more should be introduced. 

Bananas (&gg spp.). Bananas are planted in and around the village. A gocd 
deal of pcrtentidlly valuable banana land is not being utilized. 

Banke (Cucurbita m-- pumpkin). Several plants observed. - 
(Inocamus f a g i f e m  - Tahitian chestnut). One mature tree,  

I && (Terminalia catanpa -- Indien almond). One inmature tree. 
I 

A t  the council meeting a request f o r  turkeys was made. Turkeys were 
formerJy cornon i n  the northern Marahalls, but were confiscated by the Japanese 
during the w a r .  Whether they would be succeesful i n  the wetter SOUL hern 
Marshalls is a matter of conjecture.. Ducks and chickens are t h i v i n g  at K i l i ;  
the former take f u l l  advantage of the central sweanp. It is suggested that 
danestic geese be intrcduced t o  K i l i  instead of turkeys, Geese are large, 
hardy, fast-graving birds, and are able successfully t o  forage a t  large with . 
virtually no supplementary feeding . - 

The general impression i s  inescapable that t he  resources of K i l i  a re  not 
being effectively utilized. The interior  fresh-water swamp could easily pro- 
duce yaraj sufficient t o  feed twice the present population. The coconut 
groves are sadly neglected. Banana production could be trebled i n  a few 
years rdth very l i t t l e  effort. It i s  my impression that the  K i l i  people 
regard their presenk home a s  s t r i c t l y  a temporary one anb are unwilling t o  
invest labor on craps that they msy never harvest. Indeed, the feeling may 
exist that i f  the resources of K i l i  were effectively utilized, the American 
authorities m i g h t  decide that the situation was satiefactory. That is to say, 
by making a satisfactory adjustment t o  K i l i  t h e  Bikini people might 
irrevocably prejudice thei r  chances of returning t o  Bikini. Ce r t ah ly the  
attitude that K i l i  is considered unsatisfactory was made very clear a t  the 
council meeting. The problems of K i l i ,  however, are not basicdlly agriculturalr 

On Jilang, Kejbwe, ma Enidrik Islands of Arne Atoll ra ts  damage a con- 
siderable proportion of t h e  coconuts, by eating through the  sides of the  green 
nuts and extracting the milk and soft  meat. These r a t s  are said t o  be small 
and grey. 



Gn t he  Possible Use of Dynamite -- -- 
A t  J a l u i t  and Mille several  smaJ.1 bomb cra te rs  were observed. In  most 

cases t he  ground water was exposed i n  t h e  p i t s .  This suggested tha t  t a r o  
p i t s  might be conveniently excavated by t h e  judicious use of small explosive 
charges. The method would be especial ly  applicable on I.lille Island, Mille 
Atoll, where the Japanese constructed t h e i r  major a i r s t r i p  i n  the  southern 
Marshalls. It i s  impracticable f o r  t h e  Marshallese t o  attempt t o  dig  t a r o  
p i t s  through t h e  cement runways of t h i s  s t r i p ,  but the  work could possibly 
be done cheaply and e f fec t ive ly  with explosives, under t he  supervision of 
a competent c i v i l  engineer. 

A t  Namrik and K i l i  copra loading operations a r e  a t  best inef f ic ien t  and 
a t  times ac tua l ly  dangerous. A t  Namrik copra i s  loaded from t h e  shore i n t o  
flat-bottomed boats, which a re  dragged across t h e  ocean reef f l a t  t o  a 
re la t ive ly  high Lithothamnion ridge. The l a t t e r  i s  exposed a t  low t ide .  A t  
t h i s  point the  heavy bags a r e  transferred t o  Mokilboats, which a r e  parked 
on the Lithothamnion ridge. The Mokil boats, a r e  then towed o r  rowed t o  
the f ie ld- t r ip  ship. A channel blas ted i n  t h e  ocean reef f l a t  from t h e  
Lithothamnion r idge t o  t he  shore would enable t h e  Mokil boats t o  dock a t  t he  
beach and be loaded directly.. 

General Renarks 

A t  Council Meetings t h e  Marshallese were especially eager t o  discuss 
agr icul tural  problems. It is obvious t h a t  t h e  Marshallese themselves have 
neither t h e  t ra in ing  nor the economic means t o  invest igate  t h e  causes and 
treatments of "laoraI1, brown r o t  o f  breadfrui t ,  and similar problems. 
Some technical ass is tance i s  necessary. Indeed, a program which had a s  its 
Purpose the  study of agr icul tural  problems would seem t o  be one of the  most 
concrete ways of "helping the Marshallese t o  help themselves." Such a program 
Would involve a t  l e a s t  t h e  following provisions: 

1. Periodic inspection and inquiry i n t o  l o c a l  problems. This was attempted 
on the  present f i e l d  t r i p .  

2. Detailed invest igat ion of major problems. Field observations and analyses 
of s o i l  suggest t ha t  phosphorus deficiency may be t h e  cause of " l a ~ r a , "  but 
experimentation i n  t h e  f i e l d  i s  necessar;y t o  t e s t  t h i s  hypothesis. Such 
experimentation could be conveniently accompZish& on Arno Island, but it 
migh require t h e  continued presence of the invest igator  for  several  weeks. 
The Japanese ag r i cu l tu r i s t s  a r e  said  t o  have made long sojourns on several  
outlying a to l l s .  

3. Collection and study of indigenous and introduced economic plants  i n  a 
central  experimental garden. This i s  e s s e n t i a l  t o  any long-term plan for  t he  
improvement of exis t ing var ie t ies  and would form an important element i n  t h e  
t ra ining of t h e  ag r i cu l tu r i s t  himself. Few Americans have had first-hand ex- 
perience or t ra ining i n  t h e  cu l t iva t ion  of breadfrui t  or Micronesian taro,  fo r  
example. Such a garden would serve a l s o  as a center for exchange af promising 
economic plants with other regions of the Pacific.  




