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I~ INTRODUCTION
•

This report relates to the first expedition of the US

AID sponsored project: "Peach Palm (Bactris !asipaes H.B.K.l
Germ Plasm Bank w

, n~ 936-5542. The agreement between US-AID

and CENARGEN/EMBRAPA and INPA/CNPq calls fer four inter

national collecting expeditions to makp. a reconnaissance and

coll~~tion of the peach palm germ p:asm from the populations

in the Amazon basir.

The first expedition covered about 2.000 km of the

Amazon river, from the western front~er of Brazil to Bel~m,

Para. near the mouth of the river. This route extends from

areas adjacent to the supp~sed center of origin and

domestication in Peru/Ecuador/Bolivia to one of tpe extremes

of its present distribution at the mouth of the An.azon river.

It was expected that along this route it would be possible

to identify the principal populations of peach palm in the

Bra.:ilian Amazon, as well as to collect new material for

the three established ge~m plasm banks as well as for the

proposed bank in Peru.

This expedition would also test a new sampling methOdology

that would theoreticelly allow a more efficient collection of

peach palm genetic variability. This experimental samplillg

methodology was designed to eliminate the collector's biases.

which theoretically would make more probable the c~llection

of genes in low frequency in the population. Accor~~ng to

the original design, 6 experimental samplings, well distributed

along the route. would be collected. However, only 3 of

these were collected. because of a severe drought in eastern

Amazonia. Although none of the team members thought that

tre random selection of trees in the populations was valid,

all agreed that the descriptor list used was much better t~,an

the biased collection descriptor list.

Ir. general this expedition was a succpss, as the data

and results presented show.
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II. THE PARTICIPANTS OF THE FIRST EXPEDITION
..

6. Peru

Assistent

1. Leader

3. Botanist

2. Vice-leader

5. Costa Rica

4. Colombia

7. Technical

Charles R. Clement (Biologist, BA)

Dl v • Fruticultura/DCA

Instituto Nacional de Pesquisas da

Amazonia - INPA

Sidney A. N. Ferreira (Agronomist. OS)

Div. Fruticultura/DCA

INPA

J. Tadeu du Medeiros Costa (M.Sc.)

Dept~ Botanica - C. Cjencias Biologicas

Univ. Federal de Pernambuco

Oscar Rojas Noriega (Forester. as)
Div. Florestal

Instituto Vallecaucano de Investigaciones

CientIficas - INCIVA

Jorge E. Mora UrpI (Geneticist, Ph.D,)

Escuela de Biologia

Universidad de Costa Rica

Mario H. Pinedo P. (Agronomist. BS)

Estacian Experimental Agropecuaria

"San Roque"; CIPA. Iquitos

Instituto Nacional de Investigaciones

y Promoci6n Agropecuaria - INIPA

DionIsio Fernandes Coelho

Dept~ Botanica

INPA

8. IICA/CENfRGEN: Eduardo Lleras PG (Physiologist, Ph.D.)

Coordenator of the Experimental

Sampling Experiment at CENARGEN



03

III. ITINERARY AND ROUTE (MAP)

• 08-01-83 - Expedition members meet in Tabatinga. AM. BR

• 09-01-83 - Collection at the Aldeia Umari-acu

• 10-01-83 - Day trip to Colonia Born Jardim. Benjamin Constant

- Reconnaissance of local peach palm population

• 11-01-83 - Shift to Benjamin Constant

- Collection at Color.ia Born Jardim using experimental

sampling methodology

• 12-01-83 - Collection at Colonia Born Jardjm

- Qepa:ture by boat for Fonte Boa. AM

• 13-01-83 - Boat

• 14-01-83 - Reconnaissance of lotal peach pal~ population at

Vila da Rodagem. Fonte Boa, AM

- Collection at Vila da Rodagem using experimental

sampling methodology

• 15-01-83 - Collection at Vila da Rodagem

• 16-01-83 - Departure by boat to Tefe, AM

• 17-01-83 - Collection at the Parana de Tefe

18-01-83 Collection in Nogueira (lake of Tefe)

Collection in Tefe plantation zona

- Departure by boat to Coari. AM

· 19-01-83 - Excursion to islands near Coari

• 20-01-83 - Collection at Colonia Santa Fe. Parana do Mamia

using experimental sampling methodology

- Departure by boat to r.anaus. AM

•. 21-01-83 - Boat

· 22-01-83 ~ Manaus

• 23-01-83 - Collection on Manaus- Manacapuru road

· 24-01-83 - Federal Police·and other organizational items

• 25-01-83 - Reconnaissance and collection in Colonia Rondon.

Itacoatiara. AM

• 26-01-83 - Cbalection at Colonia Rondon

• 27-01-83 - Departure by boat to Parintins. AM

• 28-01-83 - Collection in the region of Parintins. AM

- Departure by boat to Alenquer. PA

29-01-83 .. Reconnaissance in Alenquer

• 30-01-83 - Collection along A18nquer-Obidos road

- Departure by boat to Santarem. PA

• 31-01-83 - Reconnaissance in the region of Santa rem, PA

- Departure by boat to Almirim

• 01-02-83 __Recnnnaiss.anc..e-in Almir1m. PA

Depar-iure by boat_--1.o ..G.U.T-U:Pa,_ r:A



02-02-83 - Collection on the Igarape Gurupa-mirim

• 03-02-83 - Collection on tha Gurupa-Baca road

• 04-02-83 - Departure by air to Belem, PA

• -05-02-83 - Visits to the local market and Museu Goeldi

• 06-02-83 - Departure by air to Manaus, AM

:

O~
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IV. THE COLLECTIONS OF PEACH PALM

~

1. Tabatinga. AM. BR. Lat. 4°13'S; Long. 69°56'W

At the Tukano indian village. Aldeia Umari-acu. the

peach palm season was already drawing to a close. However.

between 10 and 15% of the trees still had a few bunchES. In

the village itself. about 40 to 50% of the houses had one or

more peach palms as a door-yard tree. Very few of these had

fruit.

Penetrating into the "terra firme" plantations. the

number of trees increased. Generally each family plantation

area would have a concentration of between 10 and 50 trees.

However. because of the rain. few of the owners were

avai'lable.

At the plantation area of Sr. Rodrigo. the first two

biased collections were made. See Collection data I. Outlines

and Photos DOl-AID and 002-AIO. Both of these collections

were of material typical of the region. with large. starchy

fruit containing little fiber and very little oil. The owner

gave us some cooked fruit from these trees: 001 was rather

tasteless; 002 had a better flavour. which Mora u~p!

compared favorably with some from Costa Rica.

In this population there are occasional trees with no

spines on the trunk. perhaps 5 to 10% of the population.

2. Benjamin Constant. AM. BR. Lat. 4°22'S; Long. 70 0 1'W

At the agricultural colony Born Jardim. the preliminary

reconnaissance showed about 90 trees with fruit. out of a

population of about 500 trees. As in Tabatinga. the peach

palm season was already drawing to a close. The greater

percentage of trees with fruit was due to many being

extremely tall and difficult to collect.

The peach palm population at Born Jardim has many trees

near the hOLses but a greater number further away. Each time

the farmer cuts. burns and plants an area of forest he also

plants some peach palm. so that the trees are found in small

concentrations of 3 to 20 at varying distances from the

houses. Since most of the intermediate distance concentrations

are in varying aged secondgrowth. between the house and the

newest plant~tion. access is frequently somewhat to very

difficult.

The original plan was to map/list all trees with

5 u ff i c i_e n t (1 2 5) _r i p e f r u it. Aft e r the pre Iimin a r y
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Map showing areas visited in Benjamin Constant and Tabatinga, AM, during the first expedition
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Colleotion data I
co
0 :Biased sampling of Peaq:b Palm in Tabat1Jlga, AX, BR (BeG A.ppendix 1 for explanation).

Character// Suaple- 001 002

1. Spine density en trunk 1. 1 6

2. Bunch rwmber/trunk 2. 4 5

3. Fru.it muIlber/bunoh 3. 46 -
4. Nature fruit oolor 4. 3 3

5. Cracks in skin of £rLl1t 5. 1 1

6. Pulp cole.' intensi't7 6. 5 5

7. Seed position in fruit 7. 4 3

8. Quant1v .t tiber 8. 3 . 3

9. TutlJN of raw pulp 9. 8 6

;
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reconnaissance it was recognized that this would take the

better part of a day. Therefore it was decided to randomly.
select 20 numbers from the 90 fruiting trees and to start

at one end of the colony and work through to the other.

counting trees with ripe fruit for collecting.

On the first day, all 5 peach palm collectors worked

together 50 as to familiarize everyone with the descriptor

list. as to minimize d~fferences in recording the descriptorso

Because of intense rain only 2 trees were collected on the

first day.

On the socond day. the group was divided into three

sub-groups: 2 groups of 2 people each to characterize the

collected material. and 1 person to accompany the hired

collector to identify and collect sufficient material for the

other 2 groups. This worked very well. but the character

ization of each tree still took an excessively long time.

As we were scheduled tn travel that night. it was decided

to reduce the collection to 10 individuals. so as to be able

to finish that day.

At the end of the experimental collection at Bom Jardi~.

the 10 trees collected and characterized had take 51 1/2

man/hours of work.

The material collect8d at Colonia Bom Jardim was rather

similar to that from Umarf-acu. so much so that one must

assume that they belong to the same regional population. or

race (see Mora Urpi on populations. part VI). See Collection

data II. Outlines and Photos 003-AID through 012-AID. Again

all fruit were ~ypical of the region. being large (averaging

100 gr.). starchy. with little fiber or oil.

Some of the trees deserve special notice. Trbe number

ODS-AID has especially large fruit Ldv~rage - 148 gr.). with

parthenocarpic fruit of nearly the same size (average - 113

gr.). This similarity in sizes between fertil and parthen

ocarpic fruit is rather rare. and especially so in fruit of

this size. Although the bunches were small (35 to 45 fruit)

the tree produced 10 bunches in that season. Tree number

ODS-AID was also interesting because of _ts large bunch size

(14.7 kg and 299 fruit) and because it contained moderate

amounts of oil in a starchy mesocarp. This tree also

produced 8 bunchp-s in that season. which gives a much greater

total weight than any of the other trees sampled.

In general all trees exhibited rather small bunches.

less~an 100 fruits. except for ODS-AID; very high mesocarp
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Colleotion data II...
llol.l'"rimlillt.Kl ::itatiatica1 SWQpli~ 01' Pouoh hllll in »en;j=in Qnnstant, AX, :BR (see Append.:1x 2 for .%planation)

\.' :;~ l'~\; t.c: 1" S,u.ple- 003 004 . 005 006 007 008 009 010 011 012 % SO CV

'l'n:!,'

.1 • :.il>1.m, ,Ioill::ll ty in 5Clll2 1 • 0 1 9 11 0 0 16 10 4 4 6.1 6.56 101.49

" '.:=:,1 LI.UIl ui.~o or 13VJ.XU:::l ('lWI) 2. 0 10 7 19 0 0 20 25 7 26 11.4 10.33 90.61...
r- j. '1'I',Uu;' I,M (1I11ll) 3. 186 204- 200 146 191 185 232 226 170 165 191.1 26.66 13.95
~
.c.~_

i-LJ ·1 • 'lIJ·lJh~ uv! (JJ- 4" 3 4 3 3 3 3 4 3 3 4

::e: ). ].1)11,i(1.11 (,If ~ lnternodol3 (em) 5. 93 76 105 104 126 127 99 97 74 114 10105 18.04 17.78
=:)'" ielc!tlt. ~f fil'l3t. bWlCh producl'i (mil) 6. 1500
~

0.

,<::::) l.~.,l t'

!~ ./. NLUIIl.eJ.' of loavos 7. 16 15 23 18 12 21 18 17 14 18 17.2 3.22 1~.~5
L.U " l:UIb~O.l.· (,11' loi:i.!lets 8. 203 228 229 250 212 242 236 219 148 253 222 30.50 ~.l4--I ...

Ic:c :.t"t ill~ 1",l~th cf ltll:l1'1tlts (W.III) 800 800 850..
·~t • 9. 730 900 720 740 920 780 870 811 11.41 8.80

!S .. j(,- ,,:e,llwu Wl.,1t.b (,If lCliA1'l"L13 (IIIID) 10. 35 35 34 38 40 - 35 43 - 40 37.5 3.25 8.b7..- 'II.-e::c I! . :,if'l/ICH. "n huf p~tiolCl 11. 0 0 0 1 0 3 3 .3 3 0
.~

I~. Jll.ill""i un louflt>L bll.uie 12. 0 0 0 0 0 0 0 0 0 0-<
j,\>ld.' UJ.'cm/hut' (w2 ) 3.02 3.72 3.63 4.98 4.2D 3.76 3.56 ~2.41tI * ; ..05 2.45 5.13 3.95 0.89...... I,

~ ft 1...,,11' cU'fJU/ tree. (1ll2 ) * 48.36 55.81 83.49 89.69 50.41 18.90 64.12 85.84 34.85 92.36 68.38 20.27 29.64-
L.L.I ! I

QQ '\llh<..:h

~

:JpiJidS on opu.the 13. 3 3 3 3 3 2 5 3 0 I 3 I, -I. ~ • - - . i I

J 4. LeugLh of lll.L.~oh ata.l.k (1IllII) 14. 240 350 480 310 :no 380 300 41;() 380 430 328.6 119.91 i :1 16.?1
'i i
:\

, 1':

I



M.... i<....... c..l'1li•• IlILtl.l ~Li:Ltitlt.ical Ui;l./npling (If PeAoh I'Glm in Benjamin Constant~ All, BR

J:.UJ:ioiO L"l' ((.lOU Linued) SILlIIple- 003 004 ' 005 006 001 008 009 010 011 012 % SD CV

Ll.lJI..;h (oont J.nu~ld)

1 .). LeOi£.Lh uf l,unoh rLtohia (nun) 15. 250 31° 390 500 360 420 300 510 260 490 385 96.06 24.95
J o. 'l"'jL~ ,UIWUd,L' of Bpikale'te 16. 40 47 39 42 42 55 32 58 42 53 45 8.12 18.05·

1"/. llUlllLllj,' ...r flOUi'Lcsd l:ipikdlcs'ta 11. 17 35 11 31 25 46 21 54 16 44 31.2 14.33 45.92 z..-
:A!!:

J ~. i''''l'C'''IIL<l~''' Clf f,L'uHed tlllikaleta 18. 42.5 14.5 28.2 88.1 59.5 83.6 84.4 93.1 38.1 e.'.O 61~5 23.60 34.96 ~

l~. 'i'.;,Lul l)Ullr.;h Wolgh t (gr.) 19. 3460 1520 3680 14100 4500 9700 4900 1150 4520 5400 6553 3460.88 52.81 BE
It••vluu weloht (~) 330 440 300 800 1100 1455 640 620 -" it' - - - - - I

~I
!,tru .1 ~ ~

186 26 98 61
t::::

..~u. r!UllIUeJ.' 01' l't:lrLll fruitu 20. 31 94 30 52 -~1 34 61.1 48.89 12.87

-1=;.
~.I • tl'.I/lIUbr u1' l,cu'thenocarpio fruita 21. 0 0 9 113 0 0 0 0 0 1 12.7 35.36 , -I

.:"'.' p'ol,til i'louit outline (IJOO anex) 22. - -- - - - - - - - - - c=c
'-4· • - - -=:I
" . Lungl LuJ.J.nioJ. diiLlll.oter of 22 (1Wil) 23. 54 51 15 52 58 63 54 63 58 65 59.9 6.84 '1t·42 -'--' . -:,:.). :'.!..u... Ll'all:Jv~:L'tl041 diLamat6l' of 22 (1lJ~) 24. 58 49 35 45 58 53 54 56 53 62 52.3 1.15 14~81 ...::::I

J~ .... L.1.u 24/~~ 1.01 0.86 0.81 0.84 0.89
, :>

~~. 25. 0.41 1.0 1.0 0.91 0.95 0.886 0.165 1~.62 c::1
I'

~(:. 1';0:"1'1.1.1'., r0.1'111 rI i 1.11. ~ tan.dou'da 26. - - - - - - - - - - - - I '- ....
~ I '. C..l'y~ ou U iHd (dflCl lU!t:lX) 27. - - - - - - - - - - - - ' Ir '-'"L,;,;L;

:.!t\ • <':vlU1JI.l"l'C fo1'ul W1Lh atul.ldu.l.-ea 28. - - - - - - - - - - - - .I.l,~ a
r·la.tlU'e i'rui t color (akin)

I '

~~ ~J. 29. 3 1 1 3 3 1 3 1 3 3 - - I i I
1 • I

1(). ;';equ6r,ce wi' color change in IIlf.Ltw:~a.ticn30. 3 2 2 3 3 3 3 3 3 3 - - i .~. .I

5 7 3 1 5 5 7 5 3
! I ~t ;

H. :.3k.i.n brilhanOf! 31. 3 - - I I,-
'i

: Ii

I
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~"~,e!'liuullt"l ~L ... t.iahou.l :jalllpli'lg, or Poach PtLlm in Benjamin Constant, AM, BR i .

I I
" I

,:luu'ilCI.OJ.' (lJont.inued) S.llllple- 003 004 005 006 007 008 009 010 Oll 012 i SD CV
1"J.'I.i:. (o",n Linuod)

3" l:,ritoaktl in l:Ik:in 32. 1 0 1 0 1 1 0 1 1 10;:. - -
.'-'. llbtr1bution of skin cre.cks 33• 4 - 2 - 2, 1 - 1/2 4 2 - - - t----

"""~

34. t'rO:;lCllUe of dldn blew1tlhoe 34. 5 0 0 1 1 0 0 5 o· 3
,~.....-- - I,. 1.~".J..J, I

~3~. f.lodiUJU Vtsie;bt of fertil fruita (gC') 35. 84.6 75.3 l.48.7 58.0 142.3 81.6 ll2.0 85.0 82.6 138.0 100.8 32.01 131.75 -3t. McdiwII w~i~ht of pcu'thon. fruih (gr) 36. - - 113.3 32.0 - 80.0 75.1 40.87 54.42 -- - - - t.~

3'I. l'eJ'oont~l~ of fortil tJ.'"Uita 37. 100 100 76.9 62.2 100 100 100 100 100 97.1 83.6 32.12 38.42 c=
'H'. h~!'CC:lIIl.u~:" of pu.rthl:lUOCurpic fx'Uite 38. 0 0 23.1 37.8 0 0 :> 0 0 2.9 6.4 13.18 c=-, ':1'

1.,~~u(;...q)
r.:.,~.- ",

4/5 1/2 1/2 2/5 2/5
L ..

j~. ~olQr of ~~\I moaucarp 39. 2 2/5 1/2 5 2/5 - - . - "',1;,1~

40. 2(4) 2(3) 2(3)
-e:.1

4ll • 'l'u~ LUI'., &.I,t' raW Wtlli(,/carp 2 2 2 2 2 2 2 - - - --41. Adhor~ce or tloed to W8tlOCarp 41. 3 1 3 5 3 3 5 3 3 5 - - - ~

Me~iuw ~ei~nt .f meuocarp (gr) ---4? 42. 81.0 71.6 143.6 56.0 138.1 75.6 108.4 78.6 18.8 133.0 96.5 31.61 32.76 ----<
,13. ~ol·cont.C1g" ll.Iotl_carp/fruH weight 43. 95.7 95.1 96.6 96.6 97.0 92.6 96.8 92.5 95.4 96.4 95.6 1.66 1.74 .....
~oe(l

~44. ~edJ uutlino (~Otl ~1bX) 44. - - - - - - - - - - - - -
4"). J.lodJUIII W~itrht 01:' tJ~od (gr) 45. 3.6 3.7 5.1 2.0 4.2 6.0 3.6 6.4 3.8 5.0 4.3 1.30 30.;nl

~

·t6. IJe J'utl.rLuge tldod/ f~·u1l. weight 46. 4.3 4.9 3.4 3.4 3.0 7.4 3.2 7:.5 4.6 3.6 4~5 1.66 36.188
1

I

I
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to fruit ratios (92.5 to 97%), starchy to very starchy meso

carp; seeds that do n~t adhere excessively to the mesocarp;

and no spines o~ the leaflet. The sampled trees also

presented 3 individuals that were completely spineless on the

trunk. 1 nearly so and 2 with very few. Half of the trees

also did not present spi~~u on the petiole. while tne other

half presented few spines. Most of the trees (7 of 10)

presentp.d fruit with skin cracks. a genetic trait common in

Central America and less so in the Brazilian Amazcn. Trunk

diameter at breast heigilt averaged 18.1 cm. very good for

"palmito" production.

3. Fonte Boa. AM. SR. Lat. 2°30'S; Long. 66°1'W

At the agricultural colony Vila da Rodagem. the prelim~

inary reconnaissance showed abou~ 40 trees with ripe fruit.

out of a population of about 1000 trees. 500 Qf which in one

plantation. The harvest season was at mid-point in this

region. exc~pt for the plantation which. being juvenile

(4 years).was just starting. However 2 days before our

arrival a boat from Manaus had visited the area to buy peach

palm at Cr$400!bunch (about US$1.50). thus r8ducing drast

ically the material available for us to sample.

After the first experimental sampling in BenjaIDin

Constant. Dr. MQra UrpI suggested that we modify the exper

imental methodology to take into 3ccount the fact that the

pollen flux in peach palm does not exceed 50 to 100 meters

under normal conditions. With this in mind. each concentra

tion of trees that are seperated by more than 100 meters may

be considered to be a SUb-population in respect to gene

exchange. Therefore. each concentration may be raodomly

sampled as a sub-unit. rather than randomly sampling the

whole population continuously.

Fortunately the Vila da Rodagem is physically adequate

to attempt this methodology. because all the family units

are' strung-out along one side of a road that runs along the

river bank. Each unit has 100 meters of front by 1000 m

of depth. with most of the peach palm within iOO m of the

houses. Thus we could atteMpt to sample the concentrations

of the first. third. fifth. seventh. and nineth houses to

get a sample of this population. Two samples were generally

collected from each concentratior.

On the first day 6 trees were collected; the other 4

being collected on the second day. At the end of the
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L, •••t.;Cll"uUt,t\l ~t.i1til;ltical Ua.alpling 01' Peu.ch l'allll ill Fonte Boa, AM, :BR I
: I
II

liwu:...uLe:l' (cont lllU~d) SilDiplo- 013 014 015 016 011 018 019 020 021 022 i SD !CVII
I '

ljl,U1l;h (oontinu\:ld)

~~.0915. Length IJf uWloh raohil:t (1JlID,) 15. 185 350 210 320 250 360 270 310 260 310 288.5 52.18

16. 'l'~ta] lJ\uuLul' et spikel e t.u 16. 31 57 36 42 35 31 49 50 46 52 42.9 9.21 r·60

l'f. !IUJ4IUtlL' of !ruited spi.k:elets 11. 31 56 31 29 35 31 49 44 46 46 39.8 9.51 f3.89
I I

.ltl. t'cl'centa~e of fx'Ui ted. tlpikeleta 16. 100 98.2 86.1 69.0 100 100 100 88.0 100 88.5 93.0 10.22 10.9~
!

l~. '['ot.al lJunch weight (gr) 19. 3880 14580 13600 3510 8150 8800 3010 5610 9460 8890 8010 4034.91 ~0.31

.. ltl.1.uJuu \oI1:nght (l!1') * 360 2001 - - - 354 250 810 340 110

l-'.l.·uit

~0. Nuwuc~ ~( factil fruit~ 20. 160 275 322 59 197 206 75 108 177 185 116.4 82.54 46.79

21- HUlllu<::~' 01." pw:thunooarpio froi ts 21. 0 38 0 0 0 0 0 2 0 2 4.2 11.91

22. i'61·tll trui"t outline (see anex) 22.

23. Lo~i1;udJ.l1u.l diameter CJt 22 (WID) 23<> 52 55 55 57 45 44 42 46 48 45 48.9 5.38 11.01

~-1. Mu. triLllflVert.ll;l,1 diaJlletar of 22 (ta) 24. 41 53 42 49 42 38 43 48 47 43 44.6 4.50 10.09

2;. Ri4tio 24/23 25. 0.19 0.96 0.16 0.86 0.93 0.86 1.02 1.04- 0.98 0.96 0.92 0.10 10.36

CUIllIJi.IJ.'j:l fO;I'lll 'l-li ih atandlU'ds 26.

Calyx au tline (title WltlX) 27.

(;cllIpare tOl'1ll wi th stulldar4a 28.

M~t~'e fruit col~r (akin) 29. 3 1 3 2 3 3 3 3 2 3(5) - - -I

~"qUtmCCl of color change in maturation30 3 2 2 3 2 3 2 2 3 3 - - J
:";~l n bL'i1.hf1f1CC 3~. 5 1 3 5 5 1 8 5 5 5

i- - 1-:0
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I I I
0\ ,.,;~"!'llll"'I.L<l.J. :.iLilLt1uLi.oul ::iuwllling 01" POlioh P/;I.!Jn in Fonte Boa, AM, BR I'
C\I I

~ I

,:i.to ~'u':; tc.l' (-':UUt.1hU~d) , ,'Salllple-. 013 014 015 016 017 018 019 020 021 022 x SD ' C\t!

.r'l'U.lli (~"mL1.llU"'d.) : I!
i

32. ,0 I
3" Cr.ck:1iI in ~in 0 0 0 0 0 0 0 0 0 - - . -...
.B. D1utr1lJu'tion of Bk.ul crl:l.cks 33• - - - - - - - - - - - - -
34. 1~'o3dnoo of ~kin blewiuhoa 34. 0 0 0 0 0 0 0 0 0 0 - -

129~~03~. Med.luw Kcight of fertil fruita (g~) 35. 22.0 49.4 59.0 73 ..8 45.8 41.0 36.8 44.1 51.5 43.7 46.7 13.63
I

36. />1odllull woi~ht of parthen. f'ruitt:i (gr) 36. - 21.0 - - - - - 18.5 - 21.9 20.5 1.76 8.59

3'( • l'O.l.·udntuge of fortH :tro1ta 31. 100 87.9 100 100 100 100 100 98.2 100 98.9 98.5 3.78 3.83

38. l'eroon1.ueo of partbenocu.rpic fru.its 38., 0 12.1 0 0 0 0 0 1.8 0 1.1 1.4 3.80

f,101:l0CIU'!J

39. Color of rilL\I woaocarp 39. 5 2 4 2/5 5 2/4 5 6 2 5
,.

40. Toxture of raw m08~carp 40. 1(4) 2(4) 4 2(4) 1(4) 2(1) 1(4) 1(4) 1(4) 1(4)

41. Ad.he~·WJ:lce Q! seed to Dlceooarp 41. - 5 5 3 3 3 3 3 3 3

42. ModiUDI \/flight .f mOtlClcoarp (gr) 42. 18.9 46.0 56.4 70.0 42.3 :n.8 33.5 40.7 49.4 41.5 43.7 13.58 31.08

43. l'o~'oClntuge DleU_Carl)/fxuit weigh't 43. 85.9 93.1 95.6 94.9 92.4 92.2, 91.0 92.2 96.0 94.9 92.8 2.96 3.19

::I oed
I

4A. SOl:ld outlino (10<:10 u.nex) 44.

4,. j,)ecJ.iUJII WClight 01' Doed (81') 45. 3.1 3,,4 2.6 3.8 3.5 3..2 3.3 3.4 2.1 2.2 3.1 0.57 18.39, ,

Pe~'ac=ntago doed/:f~'U1t weight 46. 14.1 6t S' 4.4 5.1 7.6 7.8 9.0 7.8 4.0 5.1 7.2 2.96 4loi 1

I
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expe~imental collection at Vila da Rodagem. the 10 trees

collected and characterized ~ad taken 32 1/2 man/hours of

work. a significant improvement.

The material collected at Vila da Rodagem was quite

different from that collected previously. S~e Collection

data III. Outline and Photos Ol3-AID through 022-AID. One

of the most noticeable differences between Benjamin Constant

and Fonte Boa is the larger bunch. both in fruit number (176

as compared to 67) and in bunch weight (6 kg as compared to

6.5 kg.). although the individual fruit are smaller (46 gr.

as compared to 100 gr.). Another noticeable difference is

the quantity of fiber in the mesocarp in the Fonte Boa peach

palm population. In Benjamin Constant all sam~les were

characterized as starchy to very starchy, whereas in Fon~e

Boa, while all obviously presented appreciable quantities of

starch, the quantity of fiber was most evident. Also a few

of the 8amples presented fruit with a very watery pulp

(probably in excess of 60% H
2
0).

Also the mesocarp percentage in the frl1it decreased

slightly. from 95.6 to 92.8%. which reflects the swaller fruit

size, even though the seed of the Fonte Boa population are

somewhat smaller. In the Fonte Boa region spinelsssness is

much less common than in Benjamin Constant. None of the

trees samples were spineless on the trunk and only one was

spineless on the petiole. However the leaflets continued to

show the spineless trait, only one tree presented spines on

the leaflets. While leaflet number. length and width varied

somewhat, leaf area estimates remained the same. although

leaf area/tree was somewhat less. This last estimate may

not be significant because of fewer samples in Fontp. Doa.

4. Tefe. AM, BR. Lat. 3°3~'S; Long. 64°42'W

The first afternoon was devoted to a re~onnaissance of

the Parana de Tefe, which includes a large area of Terra

Preta do Inoio, and has thus been occupied continually for

a long time. However. this area was already at the end of

the principal harvest season so th~t only biased collection

(023-AID) was possible. It would appear that. although

Terra Preta do Indio is extremely rich in phosphorus and

several minor nutrients. there is ~ deficiency o{ po~assium

which does not allow good production of the peach palm in

most of this area.

The second day the group split _:in t~=-_~_~)'J~ctors
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Map showing areas visited in Tefe, AM, during the first expedition
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went to the village of Nogueira on the far side of the Lake

of Tefe. The harvest season was also far advanced in this.
area so that o~ly 3 b~ased collections were made (031-AID to

033-AID). One of these was an extremely large bunch (403

fruit). although the fruit was watery and rather fibrous.

The second group of 3 collectors visited the main plantation

district of the town of Tefe. Following the advice of EMATER

AM/Tefe. this group collected 7 biased samples from two

plantations. By careful observation. Enquiries to the owners

and observations at other localities in Tefe. it was possible

to collect rather diverse material. perhaps more diverse than

that obtained by the experimental sampling method. This is

because the c911ectors could observe t~eir first sample and

then ask to cOllect something different; observe their first

two samples and ask for other differences; etc. Perhaps

biased collecting in this manner would be more efficient

than the experimental sampling method.

Two interesting samples were collected in this area:

026-AID presented albino (white1 fruit. pUlp and cclyx. The

bunches were rather small but the fruit were well formed.

free of disease and pest attack. with a relatively high fruit

to flower ratio. 022-AID presented partially albino fruit.

pulp and calyx. These fruits presented red and white stripes

on the skin. in the pulp and on the calyx. Again. bunches

were small but the fruit were well formed. Probably these

materials will not prove to be very interesting in plant

breeding but are of interest as examples of gene~ic variability.

Collection data IV. Outlines and Photos 023-AID through

033-AIO give some idea of the population characteristics of

the peach palm in the Tefe area. The bunch size. in terms of

fruit number. is intermediate between those of Benjamin

Constant and Fonte Boa. However. fruit size is smaller than

in Fonte Boa. In general. the quantity of fiber is medium

to high; oil content becomes a common trait. although not

yet Lt high levels; really starchy fruit are absent; and

spinelessness on the trunk is less evident (only one of the

sampled trees).

5. Coari. AM. BR. Lat. 4°5'5; Long. 63°8'W.

In Coari the har~est season on the "varzea alta" (the

periodically innundated Humic Giey soils of the river flood

plain) was already past. as an initial reconnaissance showed.

___The sec~~ gay the group went to the Santa Fe agricultural

colony. at_t.he __mouth__ o-.i the LaKe o~-Mamia. about 2 hours
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downriver from Coari. Here. on the "terra firme". the S8ason

was drawing to a close but the farmers who agreed to gUide

us in the colony maintained that some areas still harl

~uffjcient bunches to allow experimental sampling.

Upon arriving at the farm of Sr. Filomeno. we discovered

a very large concentration of qUite variable indiViduals.

Therefore. the 20 trees with enough fruit were used as a

basis tQ r9ndomly choose 4 trees for sampling (034-AID through

U37-AID). At the next farm. a much smaller concentration

(33 trees) had 6 trees in fruit. of whi~h 2 (03B-AID and 039

AID) were randomly choosen for sampling. After these two

farms no further concentrations were found with more than

one or two trees in fruit. so that the randomizing factor

',became simply the finding of trees with enough fruit. Thus

the experimental design for sampling was used for the first

60% of the material collected. although Clement and Mora

Urpf commented that simply finding bwnches available is

qUite a random event.

The material collected at Colonia Santa Fe was similar

to that collected in Tefs. so that one may suppose that they

belong to the same regional population. or race. See

Collection data V. Outlines and Photos 034-AIO through 043

AID. The size of the bunches is similar to that of Benjamin

Constant in weight (6 kg as compared to 6.5 kg). while being

similar to that of Fonte Boa in fruit number (173 as compared

to 176). This obViously means a much smaller fruit size in

Coari. 32 gr as compared to 101 gr in Benjamin Cqnstant and

47 gr in fonte Boa. As in Tefe. the quantity of oil has

increased in this population. with 3 samples being described

as oily. However. the Coari material would appear to be

somewhat less fibrous than in Fonte Boa and Tefe. with some

samples presenting very little fiber. Also. many samples

are described as starchy. suggesting that this character is

more important than fiber in these samples. Mesocarp

adherence to the seed is also different in this population.

being much more adherent than in the Fonte Boa or Benjamin

Constant material. Percentage mesocarp to frUit has also

decreased slightly in Coari: 91% as compared to 93% in

Fonte Boa and 96% in Benjamin Constant.

Another difference between the peach palm population

of Coari and th8 other areas used in experimental sampling is

in the size of the leaves. In Coari. leaflet number averaged

24L leaflet_ie_ngth 72.5 em and width 3.6 em. which gives a

_____lJ"iaf Bxe-..9 estima:te~{~L1!!2 _~ In Font-e Boa these same
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C;.q":'~'lultlntal ~)ti:l.tilJtica.l Sampling of Peaoh Pallll in Ceari, AM, mi.

GhLtl'...ut~l" (con1;inu~d) SalRple- 034- 035 036 031 038 039 040 041 042 043 i: SO CV

OUJll.;h (colltlllUo.:ld)

1,. L"ngtli 01' bunch raohiu (mill) 15. 230 480 310 330 290 310 270 380 330 420 335. 73.67 21.99

16. '!'o,tal UllWU01' of spike1e tlJ 16. 51 44 52 52 40 50 52 54 48 49 49.2 4.. 26 8.67

l'I. llulilLul' of fruHod spiko!c,.ts 17. 51 44- 45 52 34 49 51 51 44 39 46 5.98 13.00

1H. hn'..:ontat;c of fruited tlp1ktlletlil 18. 100 100 86.5 100 85 98 98.1 94.4 91.1 79.6 93.3 7.35 7.88

19. '!'o1ial bunch weight (gl') 19. 4820 ' 1100 5530 3640 2560 6860 10050 lCX 30 4460 6014 2683.66 44.62:

• 1!UlJlilU we~ght (g.c) * 400 580 500 500 570 1010 340 890 590 1130

1",1'lll t

~\). ~luJl1L~r ~f fCll:til fruit:> 20. 195 325 119 93 64 145 212 243 100 118 173.4 11.79 44.86

~l. 1hUllU.: J: 01' !JUl'tlHm"acu.-pio !ruit9 21. 0 0 0 0 0 2 0 0 0 0 - - -,
"J-. 1"':1'1.11. fruit outline (tlee anex) 22. - - - - - - - - - - - - -... ,.

~j. LOllgi L~U.lIu.l diOi.lIIoLa.l.' CJf 22 (rwn) 23. 42 32 43 45 50 47 41 43 43 39 43.1 4.98 11.55 1

I'

!olu. ·tr~n~vt)rt'Sal diauJtl tar of 22 (lUll)
I

~4 • 24. 34 34 38 45 42 44 42 40 40 32 39.1 4.48 11.41
2:;). H.tiu 24/23 25. 00 81 1.06 0.88 1.0 0.84 0.94 0.89 0.93 0.93 0.82 0.91 0.08 ah3i
2i>,. vOlll~~d fo~m with ~tandarda 26. - - - - - - - - - - - - ~I
'l1. Caly~ outlin~ (ac~ ane~) 27. - - - - - - - - - - - - '1 I.-'i \ I

, "~, (;':'lll!)i.\.l·O 1'01.'10 witll atundarc\s 28. - - - - - - - - - - - - ifII".\of. .
.:'). Ma tlU'e frui t cuIor (ulLin) 29. 3(5) 3 3(5) 3 3 3 3 3 3 1 - - - III

",!\ .
:Jequtsnl,}o oJ.' color change in matUl~a.tion30. 2 3 3 1 3 1 2 1 3 I- - - -': Ii

:Jilin bJ:iU.ll1llCd 31. 5 5 5 5 5 5 5 5 3 3 - - :~ ,

I i
i

, ... . I'
1
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measurements are 219, 82.4 em. 3.8 em and 3.9 m2 • respect

ively. while in Benjamin Constant they are 222. 81.1 em.

3.8 em and 4.0 m2 , respectively. This slightly smaller

leaf area may be a factor in the overall diminished production

in the Coari population.

5. Manacapuru, AM, BR. Lat. 3°17'S; Long. 50~38'W

Because of the impossibility of obtaining river transport

from Coari to Manacapuru, the team travelled directly to

Mane~~, returning a day later to Manacapuru by road. In this

area the rainy season had not yet started. being, in late

January, four months overdue. In central Amazonia the dry

season normally extends from June to September, with occas~onal

rains (less than 100 mm/month) during this period. From

late September to January the rains become more frequent,

after which (February to April) the rainy season is at full

force, tapering off in May. However in 1982, extending into

1983, the rainy season continued from June to March. This

drastic drought reduced or eliminated agricultural production

throughout the affected region. Peach palm was as affected

as any other perennial crop. with most production falling or

drying on the tree. or with diminished fr~it size.

On the Manaus-Manacapuru road very little production

was observed and only one tree had sufficient fruit for a

biased collection (044-AID). This. and the other trees

observed, were very similar to those from the populations

observed in Coari and Tefs. In general. fruit were smaller

and fruit number/bunch also reduced, although both of these

characters suffered a strong environmental influence due to

the drought.

7. Itacoatiara, AM. BR. Lat. 3°8'S; Long. 58°24'W

This town had not had any rain since October. 28, 1982.

In the town not one tree was found with frUit. At the

Rondon agricultural colony there wag much more material.

although not enough for an experimental collection. The

first day's reconnaissance showed the great effect of the

dry season and also found c very interesting mutant peach

palm (045-AID). which had variagated fruit becoming almost

uniformly red-orange upon maturity. The fruit was also

much wider than long (see outline and photos). Most curious

was the node/internode spine distribution. In all other trees

observed the spines occupy nearly all__t_h~L s_-.Q_~_--,~~~etweeJ}th_e
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CollectiGn data VI

la,we"l ~lIlll&}Jl.1.ild vr l'c"u<.:h halm in Manacapuru, AM,:DR (see Appendix 1 tor explanation)
......

ChlU'uctor/ / Sample-

1. Spine d ~nl:'li ty en tl'wUc 1.

2. Huuou number/tru.nk 2.

3. r'rul:t lIwuberjb\mch ).

·1 • MuiU),'o fruit color 4.

5. i.:I.'acku in ulo:in of fruit 5.

6. hUp cul<.lr il1'1.en61ty 6.

7. S~ed poai. tion in f:ru1t 7.

8. \luantit,y of tiber 8.

9. 'l'dXturo of r6i.W pulp 9.
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Map showing areas visited in ltacoatiara. AM. during the first expedition

I

1,1 Ii
:1,

I' 'I' I'
I.
f I
. I

,

IH
I I '
I:,
I

c:

I
I

J

~"

..,.~ ,

OF.'.

,':I

..' .// ',.. "'l~~... ' .' .. , ,;,-- I .
~~

--uutJlcip-IO

~ 1'1 ,

\..
- . - ./

._,

4 ~

~ ~.o·

~-_._---

w,
.'

&
~

&'..
&

q

I. ."'--' '"'"
l./,.-",nno,.,)

~..
c..:)i •..,) . ,·1.. --

~ ~ .. ,~~ ). I'" . ~ '" .r'

\ . '

, .. '\ . , . ""!'" . S!.LV'~ ,.,-
.''\ <. •. ,' '~ ~_.

,...'..............~!.~. ". ' ' j .,' . \ /.- '• ~. ~ ••,.. I

_ •.••• _ .••• ' ' ' 0- ( ....' ,. ' . lr I. r ,. i '\ . '\_._ "_ ••' --;"./~ II ,>",' " . .I I ~ ...., ...__ .' '/' . ..-' ""." , /; I
( , " ._.' ... ../. ..... I .. ~.,)",". '~./ '. ,~ .. " ''r ." '.' 1/ • '- '", ," /\ t""" J .. " -"J' ..

'-../1,~ \' .. ':;---, 1 ,./). '. •• I \ ~ , A .." ';.;,' " r,,,,....... '- . . ,.-;/ ," 1 dO Arr,' '--,4f

•.... ,"'_ ./ i "'" . d . .." ., '"~~,.-...._.. ). l 9-(/ -..J ~ ~'-" .a.~j· )I ~. ,-. ,\\i) ~ ,,' .~ .. " ••~/ r /._ I
<. ~ I' .• i ../' ..' ' .'-,\ ' ~ ~,,,;r ,/ ... I .,."-

SAO JOSE./ ,~\ }\..__<'j' . ',.' p.~o N A £, ~' I ·-'dO. '1 1 / \""~,' 4! ~rrolJl MUN,'

©

l (ZJ . ' '" ;/./' ---. ' -. ,/ A ~ 8 C 0 J .=-- ( ". ' • .•, • . OW",_. .__ ......;,;.' . __ /,'," \""'1'" (, ~ .,' .. a:" .' \ \
\. ,"-- ~. ..... • ' . . ...._ . '--./ " I . 'r '

::J

v 8 . . .- . ,,-,( . '. '
.q' ~ __ • . .. \. ':4'-:-':<:: - .

1
. ..... - - 0··.. )-

, .. ' .,.,,' ~. .~ ,-
\ "., ' Hi ..... // . " . "moo.. . ~ 10.' Q.\ ' ......

, Ol,r, ~ -----' .. ,. ' .,,, )'\ . 0 tv l';v ' I ." " ~IZONTE·'
, .' ." ."-... -4 S ,1. r,indode / f .~M,rotu Do ' I v',

, '" " ' ..__ .<.__ , .. ,0' ....1-- • - , 'co .-
, J'az "•. ') ,'_ ..', ...•, t!::.0" ' • _.... ..,.",.",,-l" '.. __' ...,;( , ~", ~. ,yo'" , '~J"""
~:"--'-7 /'7"""-./ . ,'."' ._ ;// ._•...-. aoArar, LI" -> ..--'~ ~ .--.~_....._- ~ ..:, .'. ,,,:" :.' '. -- .'_ . ,__._ "",pucu •__' - • - ~ ( Lu, ITcp"_~__ ._._ ,'. ,"'" OlunD

_ ,__---1.._

• I



I il i
",\: :,

I.t')
Collection data VII 1 I:

" !li ... ueJ. UlA.>Ill.1J.uC; of l)~<u;h .1'",1111 ill Itac.atiara, AM, BR (see Appendix 1 tor explanation) ii' ,
I

Cl:.iiU'UC tor/ /

I . ,ISaJilple.:.. ~ 045 046 047 048 049 :i SD CV

1. SlJinl:' dcnl:lity en trwlk 1. 7 1 5 0 5
I!

2. JjwlcLL lLUJuber/ tx'Ullk: 2. 5 6 12 15 8 9.2 4.21 45.73

j. LI'~'uH nUlIIlle::Il.jbuncll 3. 112 101 138 351 199 180.2 102.75 57.02

4. M~L~'e f1~t oolor 4. 2 2 1 2 2

II !:5.' Cracks in akin or fruit 5. 0 0 0 0 0

L' 6. Pulv c~l~r intensity 6. 3 5 '3 5 5

7. Sedd position in fruit 7. 3 5 7 6 5

O. QWUlt1ty of fiber 8. 5 5 5 5 5

9. 'l'e.xt~'o of rE:l.W' pulp 9. 3 7 7 5 5



o

o

~
""'---""'.'/~..' \'
.: .. I

~_/.' ./

/'
"

046-AIO

0
1

/'

76

- . -.--- -
----

.
.-

----~-



77

046-AID

---_.~---



78

048-AID

047-AID

o



047-AID

79

048-AID

;v l?9 C ,,--f, ~C
/



insertion of two adjacent leaves. leaving a small area (2 cm

to 6 cm) just belo~ each insertion that is free of spines.

In this tree this area was so much expanded that the area

with spines was reduced to only 2 to 5 em. leaving the rest

of the area spineless. In other words. the reverse of the

normal situation.

On the second day four more biased collections were made

in the Colonia Rondon. Although the group attempted to find

variability. there was very little available. and the farmers'

information suggested that the Colonia Rondon (and perhaps

all of the Itacoatiara population) is extremely uniform. See

Collection data VII. Outlines and Photos (045-AID through

049-AID.

Although the dry season pro5ably affected fruit set the

number of fruit/bunch was high (180). which compares favorably

with Coari (173) and Fonte Boa (176) and is higher than in

TefB (126). Tree 04B-AID was especially interesting because.

even in this unseasonably dry season. it produced 15 large

bunches. the one sampled containing 351 fruit. All samples

had fruit with relatively large amounts of fiber and from

some to fairly high concentrations of oil. There were

occasional trees with spineless trunks.

8. Parintins. AM. BR. Lat. 2 0 34'S; Long. 56°44'W

Parintins had also suffered severely from the drought.

In town only one fruiting tree was found(050-AID).

Reconnaissance on the island and another nearby island

failed to produce an~ peach palm fruits. and in fact. there

were very few trees in evidence except in the town itself.

The one sample collected was very similar to those collected

in Itacoatiara. AM. and in Alenquer. PAD suggesting that

this area also forms part of the regional population that

hasit s western . limi t s near Manacapuru. AM.

9. Alenquer. PA. BR. Lat. 1~56'S; Long. 54°48~W

The night before the day the group arrived in A18nquer.

Par~ state. the first rain in 2 months fell heavily. In the

town no peach palm trees with fruit were found. Un the

second day the group took the Alenquer. PA. to Obidos. AM.

highway. At km 58 the Fazenda Uirapuru had a plantation of

about 400 trees. planted at spacing of about 6 by 6 meters.

The plantation was formed from seed obtained from the

Al enquer marls.aL.-S..O .._that_._---.Ofia .as sumedthat thiEL_plantation

_:-.:._-~-_._..__. ----
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CGllection data VIII

Hii.lUc:;1 ::ii4lill··lillg l,lt P~ ....uh l'a.lllI in Parintins, AM, :BR (see Appendix 1 for explanation)

I..:luo:actor/l Sall1plo- 050
1. SpiuEl dlmaity en trunk l.~ 3

2. liUllOh uUJJlber/trunk 2. 12

3. l"l.uit mU/.Iber/bunoA 3.. 99'

4. M... t.Ul.'o fruit oolor 4. 3,. CracktJ in akin of fruit 5. 0

6. l'ull) ool(o)r in'tenai"ty 6. 5

7.. S~ed position in rru1t 1. 5

B. Quant:1.ty of tiber 8. 3

9. '[lcx't'lU'e of ret.v pulp 9. 3
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co Map showing areas visited in Alenquer and Santarem. PA. during the first expedition
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\0 • Collection data IX
co

HlaUc.1 S.IIIV!iJliS 01" J'l:li1I;h Palm in .Alenquer, PA, :BR (see Appendix 1 for explanation)

GhUJ'ul;tel'// Sample- 051 052 053 054 055 056 057 ! ;
! .

1. S,I:'iUts density on ·tl'Wlk: 1. 7 5 7 5 7 7 7 i
2. l'unch Il.lll11bar/trunk 2. 8 12 11 9 8 5 8 8.7 2.29 26.26 I 'i. I

3. b'ruit. nUlllb~r/bunoh 3. 80 159 203 124 155 156 82 137 44.66 32.60
I

4. Mil. tw:c :fruit color 4. 2 2 2 1 1 3 2 I I.
: \ I

5. (;1.'u.~J.;.~ in I:l.lcin of f'l'Ui t 5. 0 0 0 0 0 0 0 i I
I i r6. ~ulp oolQr intensity 6. 5 5 5 3 3 4 7

.
, .
, I

"

7. :ioed 'pOd!tion in fi'ui t 1. 5 7 7 5 5 5 5
. ,i;

e. Quantity COlt fibcsr 8. 1 6 7 1 1 7 7
I "

9. 'l'exture of ra.w pulp 90 5 5 3 5 5 5 5 I
II
: I

I

I'
I!

: I
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represented a portion of the local population. However.

because of the apparently restricted geneti~ base and the

relative uniformity of the samples collected. it was

decided not to at,empt an experimental collection. During

the return trip to Alenquer no further trees with fruit

were found. so that only this small collection was made.

See Collection data IX. Outlines and Photos OSI-AID through

057-AID.

This small population had a fair fruit number/bunch

(137). between that of Tefs (126) and Coari (173).although

it was probably affected by the drought. Also. in the

trees with fruit. bunch number was reasonable to high. All

the fruit were extremely fibrous. genemlly somewhat oily.

several having a good flavour. Although very fibrous. the

fibers were soft enough not to be disagreeable. No trees

were observed. either at the plantation nor any where else

in Alenquer. with the spineless trait. However. all the

spines were relatively thin and flexible.

After collecting in Alenquer. PA •. the group crossed

the Amazon r~~~~ to Santarem~ PA. at the mouth of the Ta~aj6s

river. With the cooperation of EMATER-PA the group was able

to visit several farms along the Santarem-Cuiaba highway.

Not one tree was found with fruit. Several farmers mentioned

that they had never heard of spineless peach palm.

10. Gurupa. PA. BR. Lat. 1 0 25'S; Long. 51 0 40'W

Guru~a. Para state. is just below the mouth.of t~e

Xinga river and was choosen instead of Porto de Moz because

of facility in transport and because it is reputed to have

more peach palm. This area was also suffering from severe

drought and very few trees in the town had any fruit, and

none had enough for a collection.

On the first afternoon the group went to the Igarape

Gurupa-mirim. where one tree was found with sufficient fruit

(OS8-AID). On the second day the t8am visited the agricultural

settlements of Baca and Brasilia. where 1 and 2 trees.

respectively. were found in fruit. All the samples collected

were similar to those found in Alenquer. PA. and in general

to all those found east of Manacapuru. AM. See Collection

data X. Outlines and Photos OS8-AID through OBI-AID.

Again. fruit number/bunch was reasonable (108). although

lower than anywhere else in this regional population, this

l1)ay_._ 110weveI:..~_have_-.!:!een due to the drgu_ght. No trees wi th
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C'I Map showing areas visited in Gurupa, PA, during the first expedition

-a"' "-'-",.. '.-'-~ 1 - • 1 - • ' •

l2 /~ "~l f:'J _t' n, ,":. 111, '~i' .....e.0 . II; ,I, ~l "', .J {, . I~ ~ 1,' t\ " "\ II (;
." t'. _ I .. t _ I • "I , t, "..." .1" "- .• ~,.J <1.1,,,•.,) .1". 1 ". I ...

Yet'ror" ,', t. '~(\" ,. "I ..... "'... ,\ t, I. n ,', .•. 'L .,
~.,l •. _ ... / 'I' _I .t r " .r. , __ .-\..1.'-';; _..J._t)._~' ..1T_.:"'\~ 1.
,,"~, " :.:".., .. !.__;~. J. )". ,\. .. j f.?... r, " .,.. ,... "'\'"

•• II



Ll') Collection data X
0'1

til i' .Jc,l ::.iOLu11JUlli::: ul' l'tl<L\:1l .ha.llll in Gurupa" PA, :BR (see Appendi.% 1 for explanatiCln)

CL.u.I"i.l": toJ.// SGllilple- 058 059 060 061 x SD CV /

I • :31'.1.11':: denuity en trunk: 1. 3 5 5 5

:3. JJuIlcL llUJ'll)~l"/tl"\Ulk. 2. 8 6 6 4 6 1.63 21.22

j. j"l:U.lt (ILUubtllj/bunoh 3. 117 75 132 108 108 24.12 22.34

.\ . M... t.u:n:J .l'L'lIit color 4. 2 2 2 3

J. '-.::r:a.l..llo.lJ in Ilk-in or f:L'Uit 5. 0 1 0 1

6. l'ulp uolwr intensity 6. 5 ; 5 .3

'{. :.:i...,ud !1utlltion in fruit '{. 5 4 5 5
s.

~LU4.nt1.t.Y of !,jbur 8. 1 1 7 7v.

~. 'l'ox'tLU'e of r4\'/ .l!ulp 9. 3 1 5 .3
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spineless trunks were found. All samples were ,very fibrous,

although the fiber did ~ot seem to be tough. Two samples

(059-AID and OBO-AID) seemed to be somewhat oily.

11. Belem. PA, BR. Lat. 1 0 28'S; Long. 48 D30'W

From Gurupa it proved impossible to get to Cameta, PA,

before the deadline for ending the expedition. so that the

group flew to Belem. In Belem there were very few bunches

available in the markets and those seen were very similar

to all previous material seen in Para and eastern Amazonas.

The price was exorbitant (Cr$ 3.000/bunch = US$ 10.70).

- ~ ------~~~
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V. THE BOTANICAL COLLECTIONS

The botanist J. Tadeu de Medeiros Costa and the woods

man and practical botanist Oionisio F. Coelho accompanied

the first expediton to collect Bactris, which is puorly

represented in Brazilian and world herbaria, to collect

Bactris gasipaes whero possible during the experimental

sampling, and to observe and collect other palms when time

permitted. Frequently these two botanists worked with or

near the peach palm collectors and as frequently worked as

a separate group. Their Bactris collections and observations

were as follows:

1 • Tabatinga/Benjam1n Constant, AM

1. 1 • B~ctris gasipaes H.B.K. - Terra Firme

1.2. B. concinna Martius .. ..
1.3. Bactris sp. (Yuyba group) ..
1.4. Bactris sp. (Maraja group) ..
1. 5. Bactris cf riparia Mart:i.us - FlocJd- plain

1.6. Bactris cf concinna Martius ..
1.7. Bactris sp. (Yuyba group) .. ..
1.8. Bactris sp. (Maraja group) ..

2. Fonte Boa. AM

2.1. B. gasipaes H.B.K. - Terra Firme

2.2. B. elegans Barbosa··Rodrigues .. ..
2.3. Bactris cf riparia Martius - Flood- plain

3. Tefe. AM

3. 1 • B. gasipaes H.B.K. - Terra Firme

3.2. B. bifida Martius .. ..
3.3. B. pectinata Martius ..
3.4. B. integrifolia Martius .. ..
3.5. Bactris sp. (Maraja group) .. ..
3.6. Bactris cf riparia Martius .. ..

4. Coari. AM

4.1. B. gasipaes H.S.K. ..
4.2. Bactris sp. (equal to 1. 4. ) .. ..
4.3. B. concinna Martius - Flood-plain

5. Manacapuru, AM

5.1. B. gasipaes H.B.K. - Terra Firme

5.2. Bactris cf rip aria Martius - Flood-plain-----
6. Itacoatiara. AM

6.1. B. ,gasipaes H.B.K. - Terra Firme

102
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6.2. B. slmpllclfrons Martius - Terra Firme

6•• 3. Bactrls aff pectinata Martius - " ..

6.4. Bactris sp. (Yuyba group) ""

Parintins, AM

7.1. ~. gasipaes H.B.K.

Alenquer, PA

B.l. ~. gasipaes H.B.K.

8.2. Bactris sp. (equal to 6.4.)

Gurupa. PA

9.1. ~. gasipaes H.B.K.

Belem, PA

9.

6.

:2.

10.

10.1. B. gasipaes H.B.K. - Terra Firme

lD.2. B. dahlgreniana Glassman " ..

The last collection (10.2.) was from a tree planted by

Huber in 1906 at tho Museu Paraense Emilio Goeldi, from the

collection he had made in Acre state 2 years previously and

that had been identified as Guilielma microcarpa Huber~ This

last collection was the only species found that is closely

related to ~. gasipaes.

Observations by Ccsta suggest that Guilielma may really

be different enough from Bactris to stand on its own as a

separate genus, as Martius suggested. However. since only

2 species of Bactris (Guilielma) have so far been collected.

these observations may be somewhat premat~re.
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VI. OBSERVATIONS ON POPULATioNS OF PEACH PALM IN THE

BRAZILIAN AMAZON

Dr. J. Mora Urp! has worked for many years attempting

to define and differentiate the various regional populations

of peach palm. During this expedition Mora Urpf made the

following suggestions:

Along the Amazon River. in the Bra~ilian Amazon. there

appear to be 3 regional populations. that may be distinct

enough to call "races". There are also 2 centers of

hybridization in and around the region's two largest urban

centers. Mana~s and Belem.

Race n~ 1: This race is present in the extreme west of

the Brazilian Amazon. During this expedition this race was

observed at Tabatinga and Benjamin Constant. but tl.e transition

area between it and race 2 was not observed. This transition.

either gradual or abrupt. occurs somewhere between Benjamin

Constant and Fon~e Boa. The main area of occurance"of this

first race is located outside of Brazil. in northeastern Peru

and ~~utheastern Colombia.

This race seems to be perfectly definable gergraphically

and genetically. and presents appreciable variation within

the observed limits. Perhaps it will be possible to further

~ub-divide it after more intensive study. Future electro

phoretic investigation may prove the ualidity of this race.

The most obvious characteristics of this race are:

1. Large to very large fruit size

2. Very starchy mesocarp

3. Mesocarp generally very dry

4. Low qUdnt~ty of oil in mesocarp

5. Low quantity of fiber in mesocarp

6. Mesocarp generally very firm

7. Mesocarp generally l~ght colored [low carotene}

8. Seed generally free or semi-free from mesocarp

9. Pericarp does not peel easily

10. Parthenocarpic fruits large to very large

11u Fruit size within bunch very uniform

12. Calyx colored in mature fruit

13. Bunches generally very open [loose)

14. Leaves relatively short

15. Leaflets relatively narrow

16. Very susceptible to fruit borers

~ -=47. --\tery susceptible to mites [Retracus Johnstoni 1)
- - -,-..:......:.~-:-~ -_.--::--..- ---_.
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The last two char.act~ristics are important because of

th~ great economic importance of the damage caused by these

two pests. They also reflect biochemical differences

between race n~ 1 and the others mentioned here.

Race n~ 2: This race is present in the western Brazilian

Amazon. observed from Fonte Boa to Manacapuru. From its

western transition zone. west of Fonte Boa. this race extends

to an eastern transition zone near Manacapuru. The origins

of this population are not easy to identify. requiring

further expeditions to define the transition zones and

possible origins. One possibility is that this race penetrated

the Amazon river along the major southern or northern

tributaries. which are the Jurua and Purus riv8rs in the

south and the Japura in the north.

As is the case with race n~ 1. this second race seems

to be rather easily definable geographically. morphologically

and genetically. It is clearly different from race n~ 1.

with somewhat less variation within it than is the case of

race n~ 1. although it may be possible to sub-divide this

race also.

The most obvious characteristics of this race are:

1. Medium to small fruit size

Mesocarp frequently somewhat watery

Mesocarp of intermediate firmness

Oil quantity intermediate to high in mesocarp

Mesocarp texture smooth

Fiber quantity intermediate to high in mesocarp

Fiber rather fine

Mesocarp intense rose to orange color (high carotene)

Pericarp peels easily

Seed semi-free to rather adherent to mesocarp

P~rthenocarpic fruit small

Calyx generally green in mature fruit

Bunches rather compact

Fruit size with bunch variable

Leaves relatively short

Leaflets less narrow

2.

4.

5.

6.

7.

B.

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Leaflets somewhat leathery

Apparently immune to fruit borer

Less susceptible to mites (Retracus johnstoni ?)

than race n~ 1

Race n~ 3: This race is present in the central and

·-~-eastern Brazilian Amazon. observed from Itacoatiara. AM. to

fl~Bel.em.-PA.- In Rio Preto de Eva. AM [close to Manausl.
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the fruit are very similar to those from Chapare. Bolivia.

except for the green calyx. which in Bolivia is nicely.
colored. Thus. one may suppose that this population is an

extention of the Bolivian peach palm. which has been

identified in ~he past as Bactris insignis Mart. However.

confirmation of this suppositon must await exploration of

the Madeira river. from its mOIJth near Itacoatiara up

through the states of Rondonia and Acre and into BoI"ivia.

Again. there is considerable variation within the race.

although it also appears to be easily defineable geographically.

morphologically and genetically.

The most obvious characteristics of this race are:

1. Small to very small fruit

2. Mesocarp varies from watery to dry

3. Oil quantity variable. some vBry high

4. Fiber quantity high

5. Fiber rather fine

6. Mesocarp generally orange (high carotene)

7. Pericarp peels easily

6. Seed very adherent to mesocarp

9. Parthenocarpic fruit small

10. Calyx always green in mature frUit

11. Bunches rather to very compact

12. Leaves relatively short

13. Leaflets narrow

14. Internodes very long. petiole scar very wide

15. Apparently immune to fruit borer

16. Reasonable resistence to mites (Retracus jonnstoni ?)

Population ng 4: This center of hybridization occurs in

and close to Manaus. AM. It is characterized by great

variability possibly due to hybridization between peach palms

from the different regional races. especially ng2 and ng3.

and to germplasm imported from ather areas.

Population ng 5: This center of hybridization occurs in

and close to Belem. PA. Although it is an area near the

extreme of race ng 3. furthest from race ng 2. there appears

to be great variability. Probably most of the introduced

material has come from race ng 2.

It would thus appear that the Amazon river in Brazil has

not been used continually for the distribution of the

different races. The migration of different indian groups

are surely the reason for the presence of the different

races in the modern distribution and this migration has
- ~-- -._-

- _ ~arelL'tly __ not been. purely west to east. as Bates and Spruce
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proposed in the 19t~· ce.lt~ry. The distribution of the

races of pe~ch palm. with the migration of different indian

groups. would make a very interesting stUdy.

The accompanying map presents the first rough

approximation of the peach palm races along the Amazon

river in Brazil. as observed by tho team of the first

expedition.
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VII. THE EXPERIMENTAL SAMPLING METHODOLOGY
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This methodology was incluied in this project in an

effo~t to find a way' to sample peach palm populations

without leaving out material that a breeder would not choose.

This is to say that an ettempt should be made to avoid

biased collecting, so as to obtain a more complete germ

plasm collection from any given populat~on. The experiment's

objective may be stated as: given that one can not identify

all the genes of the species in question. one should attempt

to eliminate any bias that arises from the personsl prejudices

to collect or avoid certain characteristics. which might

cause the elimination of unknown genes in low frequency in

the population.

Thus a methodology was developed from what little is

known about peach palm, to attempt to roduce or eliminate

this bias. Although the methodology first developed was

statistically adequate, it did not take into account several

biological and anthropological factors; such as: 1. pollen

dispersal may occur over a maximum distance of 50 to 100 m!

(Mora Urpf); concentrations of peach palm on one farm may

have originated from only o~e or very few parent plants (Mora

Urpf); and frequently the owner will have made a selection

for characteristics that he found desireable (Clement).

The original methodology (see Project) was tried in

Colonia Bom Jardim, Benjamin Crn~tant, AM, with only very

slight modifications (see 111.2). However, it was impossible

to complete the original sample number of 20, because so

much time was devoted to reconnaissance. randomizing the

trees to be sampled and relat~ve difficulty of access and

distance from one tree to thz next. In 51 1/2 man/hours

it was only possible to sample 10 trees. 5 .se of timE

limits at all collection sites. this number (10) became the

standard. Is this arbitrary number adequate? From the

collections made it may be. since none of the populations

visited was much more variable than could be sampled in 10

collections during a reconnaissance survey. However, 20

would have given insurance.

Taking into account the observations of Mora Urpf (see

above), the second experimental site (Fonte Boa, AM) used

a somewhat different methodology. It was found thae each

farm was far enough apart so that every other one could be

-define~ as a~elatively isolated unit in terms of gene flux.
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Thus each concentration could be sampled as a sub-unit of

the population. Two trees. wbere possible. were thus sampled

from each of these areas. with these trees being chuosen at

random. This methodology reduced part of the work load. but

still took 32 1/2 man/hours. most of which was devoted to

describing the samples.

Because this methodology appeared to work rather well.

it was also aeopted at the third s~te (Coari. AM). However.

at this site there were not enough peach palm with frUit, so

that this collection was partially experimental and partially

what was available. By chance. during the first 6 collections

at this site. no yellow fruited peach palms were sampled.

although these were present in fair number.

1. Pr0blems with the methodology:

1.1. Reconnaissance requires a ~arge effort. just

to discover if it is possible to sample at the site.

1.2. Generolly no firm information is availnble

about the population make-up before-hand, as for example.

number of parent plants. their origin, if they were selected.

erc.

1.3. Many concentrations or SUb-popUlations have

fewer than 10 trees. What to think of ~heir genetic

frequencies?

1.4. Frequently concentrations ar8 distant to very

distant from each other, a~; frequently of difficult access,

which consumes time.

1.5. Because of time limitations it is impossible

to obtain a complete view of any local population, so that it

is also impossible to know if the concentrations sampled

are rppresentative of the local population.

1.6. It is also imoossible to really decide what

is the minimum number of samples to be ta!ln from a

concentration or from a local population. given 1.2. and

1. 5.

2. Prob18m~ with the sampling:

2.1. The list of descriptors was somewhat too

extensive for fast sampling and should be revised. However,

the information collected is excellent.

2.2. Relying on locel collectors often resulted

in fruit being scattered 5~1 over and occasionally mixing

with preViously fallen fruit. An attempt should be made to

collect whole bunches. even if this should prove more

expensive.

P~otographic design of each sample was to
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withoutwith endocarp;

Eliminate the following descriptors:

n'i' 2. Medium size of spines (mm)

n'i' 6. Height of first bunch produced (em)

n'i' 31- Skin brilhance

nt;' 34. Presence of skin blemishes

1. For n'i' 21 add:

During the beginning and ending of the4.5.

endocarp.

3.2. Consider the addition of the following

descriptors:

variable.

3. Improvement of the descriptor list

2. Color of calyx (1. yellow; 2. orange; 3. red;

4. variagated. 5. white. 6. other)

3. Insect attack

4. Fungal attack

5. Rachis weight [gr)

3.3. Reorganize some sections to gi~e a somewhat

more logical collecting order to the list.

4. Suggestions

4.1. The experimental methodology should be used

in populations that allow its use in an efficient manner.

For example: in relatively large plantations where a

tr~nsect can be used. so as to avoid 10ls of time with

reconnaissance (Mora Urpf).

4.2. When 4.1. is not possible the collection

strategy should be based on the "clinical eye" of an

experience~ pea~h palm collector(Mora Urpf).

4.3. The "clinical eye" method may be even more

valuable for collecting genes in low frequency than the

experimental methodology, once it is established that a

breeder's bias should be avoided at all costs (Clement).

4.4. Perhaps any walking line through a peach

palm population may be considered to ~e similar to a

transect (Pinedo).

fruiting season. or during a period of intunse harvesting

by farmers. the simple finding of a tree with enough fruit

to sample is, in itself. a random event. This alone may be

a suffic~ent randomizing ~actor in many cases (Mora urpf &

Clemer.t).
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VIII. THE BIASED SAMPLING METHODOLOGY

spines on 1 eafle·t blade

spines on rachis of leaf

s~ines on petiole of leaf

spines on spathe

oilQuantity of

Qu. 'lti ty of starch

Quantity of water

Color of calyx in mature fruit

Numb~r of leaflets

P .('esence of

Length of leaflets

Maximum width of leaflets

Length of bunch rachis

Total number o~ spikelets

Fertil fruit longitudinal diameter

Fertil fruit maximum transversal diameter

Fruit weigtlt

Mesocarp weight

desciptor "texture of raw pulp" may be abandoned. as

and 9 above describe this more adequately when added

This methodology was based on the minimum field descriptor

list developed during the 1980 International Peach Palm

Genetic Resources meeting in Turrialba. Costa Rica. sponsored

by IBPGR. CATIE and GTZ. This descriptor list is extremely

easy to use and very fast. however. it does not collect much

useable information to define populations in the field. It

turns out to be a better plant introduction list than field

list. This means that little information can b8 extracted

for analysis until the introduction in the germ plasm bank

has grown to production age (about 5 years after collection).

Many of the descriptors from the experimental sampling

list appear to have a high genetic correlation. (Mora UrpIl.

Several of these are relatively easy to obtain and would

make useful additions to the list. Other descriptors on the

biased list are not descriptive enough. because they bunch

together several characteristics. so that these need to be

re-thought.

Some additions are:

1. Outline of calyx

2. Presence or absense of leaflet fusion at the base

and apex of the leaf

3. Presence of

Presence of

Presence of

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

The

nl? 7. 8.



to n9 8 frqm the or~ginal biased list (see Appendix I).

Although thi~ extended list will more than double the

original short list. it is thought that the increased work

will payoff immediately in muc_h more information for use

in identifying peach palm populations 1n the field. rather

than having to wait for the germ plasm in the bank to reach

maturity.
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IX. CONCLUSIONS

The first expedition was a success in various aspects.

although less germ plasm was collected than originally

planned. The fact that several researchers, with different

backgrounds, were able tB work together on one species,

permitted the development of a strong critical sense about

the project and especially the collecting methodologies,

which in turn contributed the suggestions that will allow

a better collection in 1984.

Aside from the quite valuable germ plasm collected. the

first expedition was able to provisionally define 3 regional

populations. or races, and 2 populations of great variability

that are probably due to hybridization. The western-most

ra~e only extends a hundred or so kilometers into Brazil

from its major areas of occurence in Peru and Colombia. It

is typified by large. very starchy fruit and low fruit number/

bunch. The second race extends from the transitional area

between Benjamin Constant and Fonte Boa eastwards to near

Manacapuru, AM. It is typified by intermediate to smallish

fruit. high fruit number/bunch and high bunch weight. The

eastern-most raed extends from near Manacapuru to the Bel~m.

PA, area. It is typified by small fruit, high fruit numberl

bunch, very fibrous fruit and frequent oiliness. Two

hybrid populations occur in and around the urban centers of

Manaus. AM. and Belem. PA. In the case of Manaus. it

appears to -be a transitional zone between the second and

eastern-most races. further influenced by importat' of

germ plasm from other areas. The caoe of Belem appears to

be due to extensive importation of germ plasm into an area

of the eastern-most race.

In the western part of the Brazilian Amazon the germ

plasm collected appeared to represent rather well the

variability found in each area. However. in the eastern

part an unseasonable and extreme drought had reduced or

eliminated production in all areas visited, so that the

regional variability was not easily visible nor collectable.

Thus. this region will have to be resamrled in order to

obtain representative germ plasm. Hopefully INPA and

CENARGEN will be able to organize this during the next non

drought normal season.

The two collection method~logies used both presented



several defects as well as several advantages. The experi

mental sampling methodology proved to be extremely time

consuming with respect to selection of the plants to be

sampled. Because of possible selection pressures in each

concentration of peach palm and because of the short distance

of pollen dispersal, alternate methodologies will have to

be studied to sample more efficiently. The descriptor list

for the experimental sampling proved to be somewhat too

long, but did allo~1 for the collection of excellent

information for use in population characterization. The

biased sampling methodology proved to be extremely rapid

in execution but the descriptor list was too short to be of

much use in describing populations. In the third .and fourth

expeditions in 1984 these lists will be modified co

improve efficiency in collecting.

In general the first expedition attained its objectives,

although it did not collect as much germ plasm as had been

planned. There were some problems in the organization, due

to lack of knowledge of conditions in some areas, principally

in the eastern part of the region. However, these problems

did not seriously hamper the expedition, especially when

compared to the effect of the drou~~t in the eastern region.

The fact that the expedition was composed of a geneticist and

a botanist, as well as several agronomists, a biologist and

a forester, allowed a much better interpretation of the

material collected and the populations visited.

Further stUdy of the collected material, in ·the phyto

chemistry laboratory at INPA, the herbarium of the Federal

University of Pernambuco, the electrophoresis laboratory at

CENARGEN and in the various nurseries and germ plasm banks

of the participating countries, should produce much valuable

and additional information about this germ plasm and the

populations from which it came.
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Appendix 1 - Biased collection descriptor list - explaination

1. The fiTSt page c·£ 'this descriptor list is devoted to passport infonnation and

general infonnation and observations. It includes one item on ecology but

in general this item is almost always answered as: active fann or bad,ard.

2. The second page is devoted to fruit descriptors based on the mi.nirm.ml field

descriptor list developed at the }9 International Peach Palm Genetic Resources

Meeting in 1980. These descriptors are as follows:

2.1. Spine density on trunk. The descriptor states are subjective, except for

the first. These are: 0 - without spines; a 1 to 9 scale where 3 - fe\\;

5 - intenne~ate; 7 - many.

2.2. Bunch number/tnmk. The In.IIIlber of bunches produced per trunk in the

CllDnp (averagp,) during ~at year or present at that moment.

2.3. Fruit mnnber/btmch. The ntunber of fruit cotmted in the bWlch collected

. or in the largest of the bWlches collected.

2.4. Mature fnJit color. The descriptor states are not very precise. There

are: 1. yellow; 2. red; 3. others, ldth space for specification.

2.5. Cracks in skin of fruit. The descriptor states are:

o. absent; 1. present.

2.6. Pulp colour intensity. The descriptor states are subjective using a

1-9 scale, where 3 - palid; 5 - intermediate; 7 - red.

2.7. Seed position in fruit. The descriptor states are subjective using a

1-9 scale, where 3- basal; 5 - central; 7 - apical.

2.8. Quantity of fiber. ·The descriptor states are subjective using a 1-9

scale, Where 3 - little; 5 - intermediate; 7 - a lot.

2.9. Texture of raw pulp. The descriptor states are subjective using a 1-9

scale, where 3 - soft; 5 - intennediate; 7 - hard.

2.10. Two fnti t outlines are traced

a. Longitudinal -diameter: shrn,'ing outline; seed position; seed c:1tline.

b. J.1ax:i.Jm..un transversal diameter: shrn.i.ng fruit oLt:1ine; seed position.

---------



Appendix 2 - Exp':rimental sampling collection descriptor list 

explaination.

1. The first section of the first page is dedicated to the passaport infonnation.

No ecological infonnation is collected on this data sheet.

2. The second section is divided into sub-sections with each containing a ';'ist

of descriptors. These are as follows:

The Tree.

2.1. Spine density in 5 0112 • The spines are COlmted in a 5 an2 area on the

internode closest to ISO en above ground level.

2.2. Medium size of SpU.leS (mm). All spines from 2.1. are measured and

averaged.

2.3. Trunk DBH (nm). Trunk diameter at breast height "is taken as a

ciramference that is then divided by pi in the laboratoI)'.

2.4. Trunk colour. The descriptor states are not precise and range along a

1-9 scale from 1-- white; 3 - grey; 5 - brown; 7 - green.

2.5. Length of 5 iilternodes (an). The measurement is taken from the point

of insertion of a lower leaf to the same point 5 intermdes above.

2.6. Height of first bunch produced (nm). This proved nearly useless. as

the owners were either not present or c1,id not remember well.

The leaf.

2.7. fumber of leaves. 2 people counted the leaves of the crOom to get a

consensus •

2.8. Number of leaflets. All leaflets on one side were cotmted and multiplie~

by 2. Occasionally all leaflets were counted.

2.9. Medil.DIJ length of leaflets (nm). 6 leaflets from the mid-area we~e

measured aIid. averaged. These were the 1st leaflets from the 6th right;

8th left; 10th R; 12 th L; 14th R and 16th L .grouping.

2.10. t-1editml width of leaflets (T!llTI). The maximum \,"idth of the same 6 leaflets

fran 2.9. were averaged.
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2.11. Spines on leaf petiole. A 1-9 scale was used with 3 - fe",';

5 - intennediate; 7 - many.

2.12. Spines on leaflet blade. A 1-9 scale was used as in 2.11.

The Bunch.

2.13. Spines on spathe. A 1-9 scale was used as in 2.11.

2.14. Length of bunch stalk (rom). This was measured from the point of

insertion to thE: first spikelet.

2.15. Length of bunch rachis (rom). This was measured from the first spikelet

to the point of the tenninal spikelet.

2.16. Total munber of spikelets. All developed spike1ets were counted.
!

2.17. Number of fruited spikelets • All spikelets that had fruit at the time

of collection were counted.

2.18. Percentage of fruited spikelets. 2.17 divided by 2.16 multiplied by

100.

2.19. Total bunch weight (gr.). The bunch was weighed on a scale that had.
gradations of 20 gr.

.. Rachis weight (gr.). This descriptor was not obtained in the field,

rather it was calaJlated in the lab. Errors in other measurements

caused errors in the calculation of this descriptor, so that this

has little validity.

The Fruit. .

2.20. Number of fertil fruits. All fruit with seed were counted.

2.21. Number of parthenocarpic fruit. All fruit without seed were counted.

2.22. FertH fruit outline. 'IWo fruit outlines were traced:

a. Longitudinal diameter: showing fruit outline; seed position;

seed outline.

b. Maxi.JmJrn transversal diameter: showing fruit outline; seed position.

2.23. Longitudinal diameter of 2.22 (nun). This "as measured from the calyx

to the apice of ferti! fruit. An average of 10 fruit.
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2.24. Max. transversc.1. diameter of 2.22 (nm). This ""as measured where

ferti! fruit was thickest. An average of 10 fruit.

2.25. Ratio 2.24/2.23.

2.26. Compare fonn with standards. This descriptor was not used. The

standard will be prepared based upon the collections.

2.27. Calyx outline. A randanly choosen calyx was traced.

2.28. Canpare fonn with standards. As in 2.26.

2.29. Mature fruit colour (skin). This descriptor is subjective. since the

Munsell Colour O1art for Plant Parts does not contain the necessaI)'

colours. The descriptor states are: I-yellow; 2 - orange; 3 - red;

4 - white; 5 - brown; 6 - striped; 7 - other.

2.30. Sequence of colour change in maturation. This descriptor seeks to

define the sequence of colour change during the maturation process.

The descriptor states are: 1. from the fruit base to the apex;

2. from the center to the base and apex; 3. from the apex to the

base; 4. irregular.

2.31. Skin brilliance. This descriptor seeks to define the shinyness or

brilliance of the fruit skin. The descriptor states use the scale

I - 9, where 3 - dull; 5 - intermediate; 7 - shiny.

2.32. Cracks in skin. This descriptor seeks to defire skin cracks that are

genetic in origin. The 2 descriptor states are 0 - absent; I - present.

2.33. Distribution of skin cracks. The descriptor states are I - basal;

2 - central; 3 - apical; 4 - complete or covering the whole fruit.;

5 - irregular.

2.34. Presence of skin blemishes. This descript.or seeks t.o identify the

presence of skin marks that may be genetic (rare), or duet.o insect

or disease. The descriptor states are 0 - absent; scale 1 - 9 with

3 - few; 5 - intermediate; 7 - many.

2.35. ~dium weight of fertil fruits (gr.). All fruit are weighed and

the average ~ taKen.

2.36. t-Sedium weight of parthenocarpic fruits (gr.). As in 2.35.

2.37. Percentage of fertil frui ts .
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2.38. Percentage of parthenocarpic fruits.

The Mesocarp.

2.39. Color of raw mesocarp. As in 2.29. with the following descriptor

states: 1 - white; 2 - creme; 3 - yellow; 4 - rose; 5 - orange;

6 - red. A UJIJIbination may also be used.

2.40. Texture of raw mesocarp. A subjective descriptor with the following

descriptor states: 1 - watery; 2 - starchy; 3 - oily; 4 - fibrous.

The predominate factor or 2 factors are choosen that best describes

the fruit.

2.41~ Adherance of seed to mesocarp. This descriptor seeks to suggest. the

degree to which the seed and the mesocarp adhere to one another,.

The descriptor states are on a 1 to 9 scale where 3 - loose;

5 - intennediate; 7 - firmly adhering.

2.42. Medium weight of mesocarp (gr.). Ten fruit are weighed after removal

of the seed and the average is taken.

2.43. Percentage mesocarpjfruit weight. 2.-42. divided by 2.35 multiplied

by 100.

The Seed

2.44. Seed outline. See 2.22

2.45. Medium weight of seed (gr.). One hundred se 1 are weighed and the

ave~ge is taken.

2.46. Percentage seed/fTIlit weight. 2.45. divided by 2.35 multiplied by 100.


