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I. INTRODUCTION

This report relates to the first expedition of the US-
AID sponsored project: “Peach Palm (Bactris gasipaes H.B.K.)
Germ Plasm Bank”, n? 936-5542. The agreement between US-AID
and CENARGEN/EMBRAPA and INPA/CNPq calls fcr four inter-

national collecting expeditions to make a reconnaissance and
collection of the peach palm germ plasm from the populations
in the Amazon basir.

The first expedition covered about 2,000 km of the
Amazon river, from the western frontier of Brazil to Belém,
Para, near the mouth of the river. This route extends from
areas adjacent to the suppbsed center of origin and
domestication in Peru/Ecuador/Bolivia to one of the extremes
of its present distribution at the mouth of the Anazon 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 germ 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 variabiiity. This experimental sampling
methcdology was designed to eliminate the collector's biases,
which theoretically would make more probable the callection
ot genes in low frequency in the population. According to
the original design, 6 experimental samplings, well distributed
along the route, would be collected. However, only 3 of
these were coilected, because of a severe drought in eastern
Amazonia. Although none of the team members thought that
the random selection of trees in the pobulations was valid.,
all agreed that the descriptor list used was much better than
the biased collection descriptor 1list.

Ir general this expediticon was a success, as the data

and results presented show.
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Map of the towns visited during the first expedition to collect Peach Palm in the Brazilian Amazon
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IV, THE COLLECTIONS OF PEACH PALM

l. Tabatinga, AM, BR,. 1at. 4213'S; Long. 699°56'W

At the Tukano indian village, Aldeia Umari-agu, the
peach palm season was already drawing to a close. However,
between 10 and 15% of the trees still had a few bunches. 1In
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.

Penstrating 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
available.

At the plantation area of Sr. Rodrigo, the first two
biased collections were made. See Collection cdata I, Outlines
and Photos 001-AID and 002-AID. 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 urpi
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°1'W

At the agricultural colony Bom 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 Bom 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 alsc
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 plantation, access is frequently somewhat to very
difficult.

The original plan was to map/list all trees with

- sufficient (125) ripe fruit. After the preliminary
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Map showing areas visited in Benjamin Constant and Tabatinga, AM, during the first expedition

/. . 10 Wt YN W - l-l\.;:ca!!l!vll
\ ' . A "
. HLN P .
. . A
. N ! P

ATALAIA | N, '

)
2) DONORTE )\3
S

._ ¢

D




08

Collection data I
Biased Sampling ef Peach Palm in Tabatinga, AM, BR (see Appendix 1 for explanatien).

Character// Sample- 001 002
1. Spine density en trunk 1., 7 6
2. Bunch number/trunk 2, 4 5
3. Fruit mumber/bunch 3o 46 -
4. Mature fruit color 40 3 3
5« Cracks in skin of fruit 5. 1 ) 3
6. Pulp cele. intensity 6 5 5
Te Seed position in fruit To 4 3
8o Quantity ef fiber 8 3 3
9. Texture of raw pulp 9, 8 6
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reconnaissance it was recognized phat 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 so as to familiarize everyone with the descriptor
list, as to minimize differences in recording the descriptors.
Because of intense rain only 2 trees were collected on the
first day.

On the sccond 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 tr 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 Jardim,
the 10 trees collected and characterized had take 51 1/2
man/hours of work.

The material ccllected at Colonia Bom Jardim was rather
similar to that from Umari-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 ctypical of the region, being large (averaging
100 gr.), starchy, with 1little fiber or oil.

Some of the trees deserve special notice. Tree number
005-AID has especially large fruit iavzrage - 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
006-AID was also interesting because of _.ts large bunch size
(14.7 kg and 299 fruit) and because it contained moderate
amounts of o0il in a starchy mesocarp. This tree also
produced 8 bunches 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 than 100 fruits, except for 006-AID; very high mesocarp

—
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BEST AVAILABLE DOCUMENT

Cellection data II

waperimontul Statistical Sempling of Peaoh Falw in Benjemin Grmnstant, AN, BR (see Appendix 2 for sxplanation)

i

woonPauter Sawple-~
Trea .
1o Yplue daasity in Soul 1.
Yo “edlum size of spines (o) 2.
3. Prank it (ses) 3.
4. Trune culer 4,
S, Lewgth of 5 internedes (cm) S
* 6. Height of tirst bunch producci (mn) 6.
Laant
1o HNumLer of leaves Ts
Y. duwber of ieuflets 8.
v ediawe length ef leaflets {ww) 9.
q‘;ﬂl"ﬁcdxum witth of leuflols (mm) 10,
'f.‘ Uplaes o? leuf petiole 11,
12, Splues en leuflet blude l2.
» loul wres/lent {u°) *
n Lioal ureu/l-rea (m2) »
"-uv:m;h.
1%, Spines on spathe 13,
14. Lewglh of bLunch stalk (ma) 14.

003

186

93
1500

16
203
730
35

004 -

10

16

15
228
800

35

o

005

9
1
200
3

105

23
229
800

34

006

17
19
16
3
104

18
250
900
38

007

o]
0

197

126

12
212
850
40
0

008

0
0
185

127

0

009 010
16 10
20 25
232 226
4 3
9 9
18 17
236 219
740 920
3.4
3 3
0

011

170

14

u
148
780

3

012

165

114

18

253
870

x sD
6l 6,56
114 10,33

191,1 26,66

101.5 18.04
17.2 3.2z

222 30,50

811 T1.41
37.3 3.25

3,02 3,72 3463 4498 4.20 3.76 3,56 5;05 2,45 5.13 3495 0.89
48436 55,81 83449 89,69 50,41 T8.90 64,12 85.84 34.85 92,36 68.38 20,27

3
240

3
350

3

3

3

480 37C 310

2

380 300

5 3

450

o

"3

380 430 328,6 119.97




™
—

piperluontal Slatistical Sampling of Peach Pulam in Benjamin Censtant; AM, BR

DECT AV A ARTE DOETIMENT

Suuracber (coubinued) Sunple- 003 004 . 005 006 007 008 009 010 011 012 X SD cv
bunch (cont1nued) ' .
1h, Length of tunch rachis (ram) 15.. 250 370 390 500 360 420 300 510 260 490 385 96,06 24495
1o, Tolu) aumber of spikelete 16, 40 47 39 42 42 55 32 58 42 53 45 8.12  18.05
1. Huwber of fruited spikelets 17. 17 35 11 37 25 46 21 54 16 44 31.2 14.33 45,92
1%, pPercentuge of fruited spikelets 18, 42,5 74.5 28,2 88,1 59,5 83.6 84.4 93,1 38,1 £3.0 675 23,60 34.96
ly. ‘Polal bunch weight (gr) 19. 3460 7520 3680 14700 4500 9700 4900 T150 4520 5400 6553 3460.88 52,81
* Nachas weight (gr) * 330 440 - 300 800 1700 - 1455 640 620 - - - |
“U,  Muwber of fertil fruits 20. 37 94 30 186 26 98 52 67 4T 34 67.1 48.89 72,87
21, thuber ol parthenecarpic fruits 21. 0 0 9 113 0 (o} 0 0 0 1 12,7 35.36 ' I -
2. rfertil fruit outline (wmee anex) 22, - - - - - - - - - - - - -
24, Longiludinel diaweter of 22 (um) 23, 54 571 15 52 58 63 54 63 58 65 59.9 6.84 1142
2d. dax. Lransversszl diameter of 22 (em) 24, 58 49 35 45 58 53 54 56 53 62  52.3 7.75 14,81
25, Rutic 24/2) 25. 1,07 0.86 0,47 0.67 1.0 0,84 1.0 0.89 0.91 0.95 0,886 0.165  18.62
26, Uowpare folm Wilh stundards 26. - - - - - - - - - - - - | ‘-
".:{.‘ Calyz outline (see anwx) 27. - - - - - - - - - - - - | “-
28, Compare forwm willh standards 28, - - - - - - - - - - - - i {'. &;"
""2:;,0. Mature rruit color (skin) 29. 3 1 i 3 3 b 3 1 3 3 - - } : "-i ]
30, Lequence of color change in maturstiondC, 3 2 2 3 3 3 3 3 3 3 - - l .- i
1. Skin brilhance 2. 5 T 3 1 5 5 1 5 3 3 - - '-’- !




aperlucntal Statisticul Sawpling of Peach Pulw in Benjamin Constant, AM, BR

Chincacter ( continued) Sampl e—

reait (cont inued)

Cracks in skin ' 32,

3z,
33. Distribution of skin cracks 32,
34. Presenve of skin blewishes 34.
3%, Nedium weight of fertil fruits (gr) 35,
3c. Medium weight of parthen. fruits (gr) 36.
3. iercentage of fertil fruits 37.
Jt.  Ferceuluys of purthenccurpic truits 38,
lhonuCarp
3Y. Color of raw mesecarp 39,
4U, Toxtule o' TuWw WBEBECATP 40,
41. Adherunce of seed to mesoocarp 41,
42. Me@ium weignt ef mesocurp (gr) 42,
43. Pexrocentugs mes»carg/fruit weight 43,
veed |
44. dSeed vutline (see anex) 44,
45.' Mcd:um Woight of sead (gr) 45,

Jéi.

Percentage seed/rruil weight 46,

003 004 005 006 007

84.6 75,3 14B,7 58.0 142.3
- - 1133 320 -
100 100 7T6.9 62.2 100
0 0 23.1 37.8 0

4/5 12 12 2/5 2/5

2 2 2(4) 2(3) 2

3 1l 3 5 3
81,0 T1.6 143.6 56,0 138.1
95.7 95.1 96.6 96.6 97.0

3,6 3.7 5.1 2.0 4.2
4'3 4.9 304 3.4 3.0

008 009
1 0
0 0
81,6 112.0
100 100
(o] o)
2 25
2 2(3)
3 5
T5.6 108.4
92.6 96.8
6.0 3.6
Tod 3.2

010

85.0

100
0

1/2
2
3
78.6

9245

6.4
Te5

o1l o012
1

4 2

o 3
82.6 138.0
- 80,0
100 97.1
0 2.9

5 2/5

2 2

3 5
78.8 133,0
95.4 96.4
3.8 5.0
4.6 3,6

Ki

100,8
7501
83.6

6ed

96.5

9546

4e3
4.5

32,01
40,87
32.12

13,18 ‘

31,61
1.66

1.30
1.66

32,76
1.74

3033 |

36.88|

NOCTIMENT

i

P
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T Ty

s
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to frui% ratios (92.5 to 97%); starchy to very starchy meso-
carp; seeds.that do not adhere excessively to the mesocarp;
and no spines on the leaflet. The sampled trees also
presented 3 individuals that were completely spineless on the
trunk, 1 nearly so and 2 with”vefy few. Half of the trees
also did not present spine¢s on the petiole, while tne other
half presented few spines. Most of the trees (7 of 10)
presented fruit with skin cracks, a genetic trait commonr in
Central America and less so in the Brazilian Amazecn. Trunk
diameter at breast heigiat averaged 19.1 cm, very good for

"palmito” production.

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

At the agricultural colony Vila da Rodagem, the prelim:
inary reconnaissance showed about 40 trees with ripe fruit,
out of a population of about 1000 trees, 500 of which in one
plantation. The harvest season was at mid-point in this
region, except for the plantation which, being juveqile
(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 reducing drast-
ically the material available for us to sample.

After the first experimental sampling in Benjamin
Constant, Dr. Mecra Urpi suggested that we modify the exper-
imental methodology to take into account 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 randomly
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 100 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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Collection data III
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sapolimintal Statistical Swnopling of Peach Palw in Fonte Boa, AM, BR (see Appsndix 2 for explanation)

Gliataslor Sample—~ 013 014 015 ©016 017 018 019 020 021 022 x SD cy |
Tioa i |
1. Stine densily in Scuw 1. 1 7 4 5 7 .10 11 10 14 22 9.7 525 5\4|0i3
2. Mediwm size of spines (umu) 2. 32 36 19 27 20 20 32 50 25 35 29.6 9.56 32.29
3, runk ui (wm) 3. 175 223 1821 191 156 143 191 229 239 194 192,2 31.00 ]i6c13
4. Pk color 4, 3 3 3 3 3 4 - 3 3 3 - - -
be laoxlggkl.h ot 9 internedes (cm) 5. 61 - 100 128 94 155 62 S0 86 91 96.3 29.72 30.86
6. Height of tirst bunch produced (wm) 6., = - - - ~ 2500 = - - - - - - «
Leat , ’
e HNumwber of leaves 7. 15 - - - 17 17 13 - 13 18 15,5 217 .
8. Ilwnb‘cr of leaflets 8. 195 251 229 237 235 204 213 207 224 195 219 19,11
9, Medlrun longth of leaflets (mm) 9, T90 940 930 830 770 9S00 660 740 810 970 824 97.09
10, Medium width of leatlets (ma) 10. 44 51 34 33 29 42 38 48 38 42 37,9 6.4
1. ‘Spinas on leaf petiols 1, 3 o 3 3 3 3 3 5 - -
1. Spiues on leatlet blade 2. 0 o c 0 0 1 0 0 0 0 - -
e Lout wrealleat {u?) * 3,95 4026 4622 3,78 3,06 3.99 3.1l 4429 4,02 4,63 3,93 0.50
% Leut areu/tree (wd) * 59,26 -~ = = 51,99 67.91 40,47 - 52,24 83,34 59.20 14.90
b R .
,"‘\ ]‘. | ‘innag. on apathe 13, 3 3 3 3 1 3 0 3 3 3 - -

‘*:'; ‘-, 14, Leughh of bunch stalk (ms) 14, 230 - 3% 380 280 350 220 380 360 370 328.9 67.16
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™ Lowvertiwontal Statistical bampling of Peuch Puluw in Fonte Boa, AM, BR

P

|
: Y
Cuaracler (continued) Sumple~ 013 ©014 015 016 017 018 019 020 o021 022 x SD :‘CVI!

Bunch (continued) - |

15. Length of bunch raochis (mn) 15; 185 350 270 320 250 360 270 310 260 310 288.,5 52.18 L$.09

16. Total muler of spikelets 16, 31 57 36 42 35 31 49 50 46 52 42,9 9.27 21,60

17. dumber of fruited spikelets 17. 31 56 31 29 35 31 49 44 46 46  39.8 951 23|.§9

18, rercentage of fruited spikelets 18, 100 98,2 86,1 69,0 100 100 100 88,0 100 88,5 93.0 10,22 t10.'99

1y. ‘lotal Lunch weight (gr) 19. 3880 14580 13600 3510 8750 8800 3010 5610 9460 8890 8010 4034.97 50.37

2 Huohis weight (gr) x 360 20020 - - - 354 250 810 340 70 - = -
Fruit

20, HNumber of fortil fruits 20. 160 275 322 59 197 206 75 108 177 185 17644 B2.54  46.79

21l. liumbesr of purthenecarpio fruits 21, o 38 o (v 0 0 0 2 0 2 4,2 11.91 | -

22, Fertil fruit outline (see anex) 2, - - - - - - - - - - - - -

23. Longitulinal dismeter of 22 (mm)  23. 52 55 55 57 45 44 42 46 48 45  48.9 5.8 1L.01
Mul‘:._ tranoversul diameter of 22 (mm) 24. 41 53 42 49 42 38 43 48 4T 43 44.6 4.50 10,09
Ratio 24/23 ' 25. 0.79 0,96 0,76 0,86 0,93 0,86 1,02 1,04 0,98 0.96 0.52 0,10 10.36
Comwpure forw with standards 26. - - - - - - - - - - - - -

Calyx outline {see anex) 27. - - - - - - - - - - - - - ‘
Cowpare foim with stundards 8., - - - - - - - - - - - - - | |
Mutuve fruit color (skin) 29, 3 1 3 2 3 3 3 3 2 3(5) - - - ‘
Sequence of color change in maturation3O 3 2 2 3 2 3 2 2 3 3 - - ..!

. .‘:“n brilhance LY 5 1 3 5 5 T 8 5 5 5 - - [ - '
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‘ |
cirsflwenlal Statistios) Suwpling of Peauch Palm in Fonte Boa, AlM, BR ' ; |

2
Chesncter (continued) . ~Sumple- 013 014 015 016 017 08 019 020 02 02 =x SO cv§
Frruit (continued) : ’ |
32, Cracks in skin 2. .0 0 o o0 ©0 o0 o0 0 o0 o - - “ |
33. Distribution of ekin cracks i3. - - - - - - - - - - - - |-
34. Pressence of skin bLlemishes 34. 0 o] 0 0 0 0 0 0 0 0 - - l

35. Medium weight of fertil fruits (gr) 35, 22,0 4944 59.0 73.8 45.8 41.0 36.8 444l 51.5 43.7 46.7 13.63 zg.zo
36. Medium weight of parthen. fruits {gr) 36, - 21.0 - - - - - 18,5 - 2}.9 20,5 1.76 } 8.59
37. Vleruentage of fertil fruits 37. 100 87.9 100 100 100 100 100 98,2 100 98,9 98,5 3.78 | 3.83
38. Percentags of parthenocarpic fruits 38, 0 12,1 0 0 0 0 0 1.8 0 1.1 1.4 3.80 | -

Hesocarp
39. Color of rav mesecarp 39. 5 2 4 2/5 5 2/4 5 6 2 5 - - -
40. Texture ol Taw mesecarp 40. 1(4) 2(4) 4 2(4) 2(4) 2(i) 1(4) 1(4) 1(4) 1(4) - - -
41. Adheraunce of seed to mesocarp 41, - 5 5 3 3 3 3 3 3 3 - - -
42. Medium weight of mesocurp (gr) 42. 1849 46.0 5644 T0.0 42,3 37.8 33,5 40.7 49.4 41.5 43,7 13.58 31.08
43. bercenbuge mesecarp/fruit weight 43, 85.9 93.1 95.6 9449 92.4 92.2- 91.0 92,2 96.0 94.9 92,8 2,96 3.19
Seed

44, Sefud. cutline (see unex) 44. - - - - - - - - - - -

45, Medium weight of seed (gr) 45. 3.1 3.4 2,6 3.8 3.5 3.2 3.3 3.4 221 2,2 3.1

46, Persentage soed/fTuit weight 460 14a1 6.2 444 5. T.6 7.8 9.0 7.8 4.0 5.1 7.2
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- experimental collection at Vila da Rodagem, the 10 trees

collected and characterized had taken 32 1/2 man/hours of
work, a significant improvement,

N The material collected at Vila da Rodagem was quite
different from that collected previously. Sne Collection
data III, Outline and Photos 013-AID through 022-AI0. 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 (8 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 samnles were
characterized as starchy to very starchy, whereas in Fonte
Boa, while all obviously presented appreciable quantities of
starch, the quantity of fiber was most evident. Also a few
cf the samples presented fruit with a very watery pulp '
(probably in excess of 60% H,0j.

Also the mesocarp percentage in the frnit decreased
slightly, from 95.6 to 92.8%, which reflects the smaller fruit
size, even though the seed of the Fonte Boa population are
somewhat smaller. In the Fonte Boa region spineléssness is
much less common than in Benjamin Constant. None of the
trees samples were spineless on the trunk end 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, 1length and width wvaried
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 Fonte Boa.

4. Tefe, AM, BR. Lat. 3°32'S; Long. 64°42'W

The first afternoon was devoted to a rezonnaissance of
the Paran3d de Tefé, which includes a large area of Terra
Preta do Indio, and has thus been occupied continually for
a long time. However, this area was already at the end of
the principal harvest season so that only biased collection
(023-AID) was pessible. 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 two: 2 collectors




Map showing areas visited in Tefé, AM, during the first expedition
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!
Cellection data IV . ! !
Bisved Swwpling of Peach Palm in Pefé, AM, ER (see Appendix ~ fer explanatien) |

}
Clavacter// Sample- 023 024 025 026 027 028 029 030 031 032 033 X S &

l. Spine densityen trunk 1. 3 5 5 3 1 3 5 0- 7 7 7 |
2. Buuch nusber/trunk 2. 3 7 10 5 110 8 T 5 2 4 5 6 265 4410
3. Fruit number/bunch 3., 66 103 89 75 199 T2 96 99 51 140 403 126,6 100.26 79,17 l
4. Mature fruit color 4 2 2 2 3 1 23)1 2z 2 2 @2 ! Y
5. Cracks in skin of fiuit 5. 0 0 (4] 0 0 0 0 0 1 () 0 |

6. Prulp coler intensity 6e 5 5 5 1 3 5(1) 3 7 5 6 6

. Seod position in fruit 7. 5 5 1 4 5 5 3 5 3 5 7

8. Quantity of fiber 8. 5 5 3 3 17 3 1 4 6 5 5

9, ‘Taxture of raw pulp 9. 5 5 5 5 3 5 5 5 1 6 6
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went to the village of Nogueira on the far side of‘the Lake
of Tefé. The harvest season was also far advanced in this
area so that only 3 biased colleékions were made (031-AID to
033-AID). One of these was an extremely large bunch (403
fruit), although the fruit was watery and rather fibraous.
The second group of 3 collectors visited the main plantation
district of the town of Tefe. Following the advice of EMATER-
AM/Tefeé, 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 collectors could gbserve their first sample and
then ask to cbllect 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 (white) fruit, pulp and calyx. 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-AlID 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 genetic variability.

Collection data IV, Outlines and Photos 023-AID through
033-AID give some idea of the population characteristics of
the peach palm in the Tefé 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 guantity of fiber is medium
to high; 0il content becomes a common trait, although not
yet ¢t 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'S; Long. 63°98'W.

In Coari the harvest seasaon on the "varzea alta” (the
periodically innundated Humic Gley soils of the river flood-
plain) was already past, as an initial reconnaissance showed.
The second day the group went to the Santa Fé agricultural

colony, at_the _mouth _of the Lake of Mamia, about 2 hours
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downriver from Coari. Here, cn the ;terra firme”, the season
was drawing to a close but the farmers whé agreed to guide
us‘in the colony m;intained that some areas still had
gufficient bunches to allow experimental sampling.

Upon arriving at the farm of Sr., Filomeno, we disbovefed
a very large concentration of quite variable individuals.
Therefore, the 20 trees with enough fruit were used as a
basis tn randomly 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 whizh 2 (038-AID and 0389-
AID) were randemly choosen for sampling. After these two

farms no further concenirations 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
Urpi commented that simply finding bunches available is
quite a random event. L

The material collected at Colonia Santa Fé was similar
to that collected in Tefé, so that one.may suppose that they
belong to the same regional population, or race. See
Collection data V, Outlines and Photos 034-AID through 043-
AID. The size of the bunches is similar to that of Benjamin
Constant in weight (6 kg as compared to 6.5 kgl, while being
similar to that of Fonte Boa in fruit number (173 as compared
to 176). This obviously means & much smaller fruit size in
Coari, 32 gr as compared to 101 gr in Benjamin Caonstant and
47 gr in Fonte Boa. As in Tefé, the quantity of o0il 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 Tefé, 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 siightly in Ccari: 81% as compared to 93% in
Fonte Boa and 96% in Benjamin Constant.

Another difference between the peach palm population
of Coari and the other areas used in experimental sampling is

in the size of the leaves. In Ccari, leaflet number averaged

241, leaflet_length 72.5 cm and width 3.6 cm, which gives a

leaf area estimate of 3.7 m*. In Fonte Boa these same
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Map showing areas visited in Coari, AM, during the first expedition
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9 Collection data V

Layerimental Statistical Sampling of Peaoh Falw in Coari, AM, BR (see Appendix 2 for explanation)

Cuiaruclor Sample~ 034 035 036 027 038 039 040 041 042 043

x sD cv
Tros .
1. Spine density in 5cm® 1. il 4 7 i2 1 ._ o 9 4 5 o 563 4,37 82,51
2. Medium size of spines (mm) 2. 19 22 30 34 15 - 28 25 40 - 2646 8.14 30,60
3. Prunk LBE (wm) 3. 137 158 156 194 185 197 170 175 178 169 171.9 18.30 1C.64
4. Tiunk color 4. 3 5 3 5 4 4 3 4 4 5 - - - |
Ye Length of 5 internedes (cm) 5. 109 116 81 84 94 a8 108 82 53 89 91.4 18.17 19.88i ,
" 6. Height of first bunch produced (ma) 6. - - - - - - - - - - - - -
Laut’ : ’
‘ 7. Humber of leaves Te - 14 11 15 18 18 17 19 17 16 16.1 2.47 _15.‘35
Y. Humber of leaflats 8. 227 248 239 242 235 245 269 220 228 260 241.3 15.11 6.26
Yo Hedium length of leutlets (wm) 9. 800 653 770 766 600 820 847 680 T30 580 7T24.6 92.57 12.78|;
10, Mediuw width of leatlets (uus) 10, 45 41 32 3c 26 37 38 48 35 31 36.3 6.93 19.’03’5
11, Spines on leat petiocle 11, 3 0 3 3 0 1 3 0 3 0 - - -:
. 42; Spines on leaflet blade 12, 0 30 0 0 0 o o 0 0 - - -: '
« Loat wres/leat (s2) * 4076 3.87 3443 3.24 2,14 4433 5.05 4.18 3.39 2.72 3.1 0,91 24!.‘ 9. |
% Leat urea/tree (u®) * = 5417 37.75 48.62 38,46 77,98 85,78 79.51 57,72 43.5 9 58,18 18.49 3#-,’72i ‘
Buneh o ! i
13, Sbinea on .spathe 13, 4 3 4 3 3 3 3 4 3 5 _ _ - !1 T

| o Length of bunch stalk (mo) 14, 300 310 350 260 390 460 350 400 320 330 347 57.36
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Expovimental Statistical Sampling of Peach Palm in Ceari, AM, ER.

Sample~

Churacter (continued)
bunch (continued)

15. Lensth of bunch rachis (ma) 15.
16, Totul numbor of spikelets 16.
17. Numtur of fruited spikelets 17.
18, tercentage of fruited spikelets 18,
‘19. Potul bunch weight (gr) 19,
*  Ruchis weight (gr) *

T oreait
20, Number of fertil fruits 20,
21, lhusber of purthencourpis fruits 21,
2¢. Portil fruit outline (see anex) 22,
23, Longitulinal diaweter of 22 (mm) 23.
24. Max. transversal diameter of 22 (mm) 24.
25. Ratio 24/23 25,
2iv, Jowpares form with standards 26,
2!. Cualyx outline (ses anex) 27.
o, Cowpure form With standavrds 28,
¢y. Hature rruit color (skin) 29.

Sequence of color change in maturationdO.

Skin brilhance

31.

034 035 . 036
230 480 310
51 44 52
51 4 45
100 100 86.5
4820 ' 7700 5530
400 580 500
195 325 179
s} 0 0
42 32 43
34 34 38

037

330
52
52

100

3640

500

93
0

45
45

0081 1 .06 0.88 100

UV oW w

038

290

34
85

2560
570

64
0

50
42

0,84 0,94 0,89 0,93 0,93 0.8

039 040 041
310 270 380
50 52 54
49 51 31
98 98.1 94.4
6860 10050 104
1010 340 890
145 212 243
2 0 0
41 41 43
4 42 40

Ve w

042

330
48

91,7

590

100
0

43
40

W o W

043

420
49
39

796
4460
1130

178
0

39
32

W W

x SD
335 13,67
49.2  4.26
46 5.98
93.3 1.35

6014 2683.66

1734 779

43.1 4,98
39.1 4.48
0091 0.08

cv

21.99
8.67
13.00




[>]
w

Cuuracter (continued) Sample~ -
fruit {continued)
3¢, Cracks in skin 3a.
33. Distribution of skin cracks 33,
31, Preseucs of skin blemishes 34.
35, Hedium Weight of fertil fruits (ge) 35,
36, Mediww woight of purthen., fruits {gr) 36.
3. . Percentage of fertil feuits 37,
LY. Perceuluys: of parthenocarpic fruits 38,
Menocurp
034, ‘Colﬁr of ruv mesooarp 39,
40,  fexture of raw mwesocarp 40,
.41‘ Aﬁh?runce of weed to mesooarp 41.
42. Mediuw weight of mesocurp (gr) 42,
43. Perbentagc meuocarg/fruit weight 43,
= Heed
;44;' Sced outline (wee anex) 44.
kﬁ}4§;Q_M¢dfﬁn wolight of seed (gr) 45.
‘Fié¢.5ipgyocncugc saed/fTuit weight 46,

034 035
1 0
2 -
0 0

Biperimental Statistioal Suwpling of Peach Pulw in Coari, AM, BR

036 037
0 0
0 e

22,6 21,9 28,1 33.8

100 100
o o0
5 25

100 100
0 o
2 2/5

1 3(4) 1(3) =2

4 3

> b

19,6 19.6 25,7 31.8
867 89.5 91.5 94.1

3 2.3
13.3 10.5

244 2
8.5 549

038

3l.1
100
()

5
4(2)
7
28.3

039

39.8
21

98,6
1.4

5

.

5
35.6

91,0 89.4 92,8 93,1

2.8
9

4.2
10,6

040 041 042
1l 1 0

2 -

0 0 0
458 39.3 34.9
100 160 100
5 5 5
3(4) 3(4) 2
5 3 3
4245 36.6 3245
93,1

33 2.7 2.4
7.2 6.9 6.9

043

o)

o)
18,7

100

2(1)
16.4

87,7

2.3
12.3

M

31.6

28.9
90.9

2.7
9.1

8,50
2.49

0.64
2.49
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measurements are 219, 82.4 cm, 3.6 cm and 3.9 m*, respect-
ively, while in Benjamin Constant they are 222, 81.1 cm,

3.8 cm and 4.0 m?, respectively. This slightly smaller
lgaf area may be a factor in the overall diminished production

in the Coari population.

6. Manacapuru, AM, BR. Lat. 3°17'S; Long. 60938'W

Because of the impossibility of obtaining river transport
from Coari to Manacapuru, *the team travelléd directly ;o
Manat:s, returning a day later to Manacapuru by road. In this
area the rainy season had not yet sterted, being, in late
January, four months overdue. In central Amazonia the dry
season normally extends from June to September, with occasional
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 1882, extending into
1983, the rainy season continued from June to March. This
drastic drought reduced or eliminated ggricultural production
throughout the affected regicn. Peach palm was as affected
as any other perennial crop, with most production falling or
drying on the tree, or with diminished fruit 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 Tefé. 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. 589°24'W

This town had not had any rain since October, 28, 18982.
In the town not one tree was found with fruit. At the
Rondon agricultural colony there was 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 & 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 the space between the .
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Collectien data VI

Bluded Swupling of Peach balm in

Charucter// Sauple-
1., Spine density Qn trunk 1.
2. Bunch number/trunk 2,
3.  truit nuwber/bunch 3e
4. Muture fruit color 4..

5. Cracks in sokin of fruit Se
6. Pulp coler intensity 6o
7. Seed pesition in fruit Te
8. Quuntity of fiber 8.
9. ‘lexturs of raw pulp 9.

Manacapuru, AM, BR (see Appendix 1 for explanaticn)

A T -




044-A1D

. R



73— -

043-~ID
044-AID
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Map showing areas visited in Itacoatiara, AM, during the first expedition
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Collection data VII

Minoed Swapling of Peach Yulm in Itaceatiara, AM, ER (see Appendix 1 feor explanation)

Churacter// Sauple=- ~
1. Spine density en trunk 1.
2. Bunch rumber/trunk 2.
3. lruit nuwber/bunch 3.
4. MNature fruit color 4.
5. Cracks in skin of fruit 5.
6. Pulp coler intensity 6e
7. Seed positien in fruit Te
8. Quantity of fiber 8.
9. Texturs of raw pulp 9

7
5
112

W U W Ww o N

1 5 0
6 12 15
101 - 138 351
2 1 2
o o0 o0
5 3 5
5 7 6
5 5 5
7 7 5

045 046 047 048 049

>
8

199
2

0
5
>
5
5

x SD cv

9.2 4021 45,73
180.2 102,75 57,02
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insertion of two adjacent lesaves, leaving a small area (2 cm
to 6 cm) just below 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 cm, leaving the rest
of the area spineless. In other words, the revesrse 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 probably 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
Tefé (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 o0il. There were

occasional trees with spineless trunks.

8. Parintins, AM, BR. Lat. 2°34'S; Long. 56°%44'W
Parintins had also suffered severely from the drought.
In town only one fruiting tree was found(D050-AIDJ}.
Reconnaissance on the island and another nearby island
failed to produce any 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, PA, suggesting that
this area also forms part of the regional population that

has its western . limits near Manacapuru, AM.

8. Alenquer, PA, BR. Lat. 1956°'S; Long. 54948'W

The night before the day the group arrived in Alenquer,
Para 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

Alenquer market, so . that one assumed that this _plantation

80
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Map showing areas visited in Parintins, AM, during the first expediton
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Collection data VIIX

Biased Swupling of Peach Fale in Parintine, AM, BR (see Appendix 1 for explanation)

Churacter / / Samploe-

l. BSpine density en trunk . L,
2. Bunch muber/trunk 2.
3. Fruit nmuwber/bunch 3.
4. Mature fruit color 4o
5. Czraucks in skin of fruit 5,
6. Prulp coler intensity 6.
7. Sead position in fruit Te
8. Quanitity of fiber 8.

9.

Pexture of raw pulp
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Map showing areas visited in Alenquer and Santarém, PA, during the first expedition
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Collection data IX

Braved Sawpling of Peach Palw in Alenguer, PA, BR (see Appendix 1 for explanation)

Churacter// Sample~
le Spine density en trunk 1le
2. Bunch uuwber/trunk 2.
3. Fruit uumber/bunch 3e
4. Mature fruit color 4.
5. Cracks in skin of fruit 5.
6. PFulp color intensity 6o
7. Seed position in fruit Te
e Quuntity of fiber 8.
faxture of raw pulp %

051I

\nq\n\nomgm-a

052

K)"\n

159

Vi o =2 Ut O N

053 054 055 056 057
7 5 7 7 1
11 9 8 5 8

.

203 124 155 156 82

W 9 ~ v O N
U o U ow oo

Vi -3 WU W O
(O RN Y ™
Vi w U O N

8.7 2,29
37  44.66

26.26
32,60
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represented a burtion of the local population. However,
because of the apparently restricted genet{p base and the
relative uniformity of the samples collected, it was
decided not to atcempt 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 051-AID through
057-AID.

This small population had a fair fruit number/bunch
(137), between that of Tefé (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, generally 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 Alenguer, with the spineless trait. However, all the
spines were relatively thin and flexible.

After collecting in Alenquer, PA, the group crossed
the Amazon ri ~r to Santarem, PA, at the mouth of the Tapajos
river., With the cooperation of EMATER-PA the group was able
to visit several farms along the Santarém-Cuiab3 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°25'S; Long. 51°40'W

Gurupd, Pard state, is just below the mouth.of tne
Xingd 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 %irst afternoon the group went to the Igarape
Gurup&d-mirim, where one tree was found with sufficient fruit
(058-AID). Oﬁ the second day the team visited the agricultural
settlements of Bacd 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 058-AID through 061-AID.

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

lower than anywhere else in this regional population; this

may,_ however, have been due to the drought. No trees with
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Collection data X

Biluved Gawpling ob Peach Faluw in

Clhadac tcr// Sample-

le Spine density en Lrunk 1,
. Bunch numbery truk 24
3. rruit ouaber/ bunch 3.
. Mature fruit color 4,
5. Cracks in skin of fruit 5.
6. lulp coler intensity 6.
Te Uood position in fruit Ta
. Quuntity of riber 8.
9. - Texture of ruw pulp 9.

Qurupd, PA, ER (see Appendix 1 for explanation)
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.

spineless trunks were found. All samples were very fibrous,
although the fiber did not seem to be tough. Two samples
(058-AID and 060-AID) seemed to be somewhat oily.

11. Belém, PA, BR. Lat. 1°28'S; Long. 48°30'W

From Gurupd it proved impossible to get to Cameta, PA,
before the deadline for ending the expedition, so that the
group flew to Belém. In Belém there were very few bunches
available in the markets and those seen were very similar
to all previous material seen in Pard and eastern Amazonas.
The price was exorbitant (Cr$ 3.000/bunch = US$ 10.70).




102

V. THE BOTANICAL COLLECTIONS

The botanist J. Tadeu de Medeiros Costa and the woods-
man and practical botanist Dionisio F. Coelho accompanied
the first expediton to collect Bactris, which is puorly
represented in Brazilian and world herbaria; to collect

Bactris gasipaes where 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/Benjamin Constant, AM
1.1, Bactris gasipaes H.B.K. - Terra Firme

1.2, B. concinna Martius -

1.3. Bactris sp. (Yuyba group) - " "
1,4, Bactris sp. (Maraja groupl - " "
1.5. Bactris cf riparia Martius - Flood- 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.B.K. - " "
4.2, Bactris sp. (equal to 1.4.) - il "
4.3. B. concinna Martius - Flood-plain
5. Manacapuru, AM
5.1, B. gasipaes H.B.K. - Terra Firme
5.2. Bactris cf riparias Martius - Flood-plain
6. Itacoatiara, AM

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




4+

6.2. B. simplicifrons Martius -
6.3. Bactris aff pectinata Martius

6.4. Bactris sp. (Yuyba group) -
:4. Parintins, AM .
7.1. B. gasipeaes H.B.K. -

6. Alenquer, PA

8.1, B. gasipaes H.B.K. -
8.2, Bactris sp. {equal to 6.4.)
9. Gurupa, PA

8.1. B. gasipaes H.B.K. -
10. Belém, PA

10,1. B. gasipaes H.B.K. -
10.2. 8. dablgreniana Glassman -

Terra Firme

Terra Firme

Terra Firme

Terra Firme

Terra Firme

The last collection (10,2.) was from a tree planted by
Huber in 1906 at the Museu Paraense Emilio Goeldi, from the

collection he had made in Acre state 2 years previously and
that hed been identified as Builielma microcarpa Huber. This

last collection was the only species found that

related to B. gasipaes.

is closely

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 premature.
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vI. OBSERVATIONS ON POPULATIONS OF PEACH PALM IN THE
BRAZILIAN AMAZON

Dr. J. Mora Urpi has worked for many years attempting
to define and differentiate the various regional populations
of peach palm. During this expedition Mora Urpi made the
following suggestions:

Along the Amazon River, in the Brarilian Amazon, there
appear to be 3 regional populations, that may be distinct
encugh to call "races". There are also 2 centers of
hybridization in and around the region'’s two largest urban
centers, ManaJys and Belém.

Race n? 1: This race is present in the extreme west of
the Brazilian Amazon. ODuring 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 Fonie Boa. The main area of occurance of this
first race is located outside of Brazil, in northeastern Peru
and snutheastern Colombia.

This race seems to be perfectly definable gecgraphically
and genetically, and presents appreciable variation within
the observed limits. Perhaps it will be possible to further
sub-divide it after more intensive study. Future electro-
phoretic investigation may prove the validity 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 quantity of o0il in mesocarp

5. Low gquantity 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 mesccarp

9. Pericarp does not peel easily

10. Parthenocarpic fruits large to very large
11, 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

— - . = - —=/17. “Very susceptible to mites (Retracus johnstoni ?)
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The last two chanacteristics are important because of
the, 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 Fontz 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 Juruad and Purus rivers in the
suuth and the Japurd 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:

l. Medium to small fruit size

2. Mesocarp frequently somewhat watery

3, Mesocarp of intermediate firmness

4, 0il quantity intermediate to high in mesocarp

5. Mesocarp texture smooth .

6. Fiber quantity intermediate to high in mesocarp

7. Fiber rather fine

8. Mesocarp intense rose to orange color (high carotene)

9. Pericarp peels easily

10. Seed semi-free to rather adherent to mesocarp
li1. Farthenocarpic fruit small

12. Calyx generally green in mature fruit

13. Bunches rather compact

14. Fruit size with bunch variable

15. Leaves relatively short

16. Leaflets less narrow

17. Leaflets somewhat leathery

18. Apparently immune to fruit borer

19. Less susceptible to mites (Retracus johnstoni ?)

than race n? 1
Race n? 3: This race is present in the central and

--—-—gastern Brazilian Amazon, observed from Itaccatiara, AM, to

e ,TneafzgéléM}T?A,- In Rio Preto de Eva, AM (close to Manaus),
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.

the fruit are very similar to those from Chaparé, Bolivia.
gfcept 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 bsen

identified in che past as Bactris insignis Mart. However,

confirmation of this suppositon must await exploration of
the Madeira river, from its mouth near Itacoatiara up
through the states of Rondoniaand Acre and into Bolivia.

Again, there is considerable variation within the race,
although it also appears to be easily defineable geogréphically.
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. 0il quantity variable, some very high

4, Fiber quantity high

5. Fiber rather fine

6. Mesocarp generally orange (high carotene)

7. Pericarp peels easily

8. Seed very adherent to mesocarb

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, 1Internodes very long, petiole scar very wide

15. Apparently immune to fruit borer

16. Reasonable resistence to mites (Retracus jonnstoni ?)

Population n? 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 n?2 and n®3,
and to germplasm imported from other areas.

Population n? 5: This center of hybridization occurs 1in
and close to Belém, PA. Although it is an area near the
extreme of race n? 3, furthest from race n? 2, there appears
to be great variability. Probably most of the introduced
material has come from race n? 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

~ ‘apparently not been purely west to east, as Bates and Spruce
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proposed in the Ich'century. The distribution of the
races of peach palm, with the migration of different indian

groups, would make a very interesting study.

The a&companying map presents the first rough
approximation of the peach palm races along the Amazon
river in Brazil, as observed by the team of the first

expedition,
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VII. THE EXPERIMENTAL SAMPLING METHODOLOGY

This methodology was included in this project in an
effort 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 attempt should be made to avoid
bissed collecting, so as to obtain & more complete germ
plasm collection from any given populataon. The experiment's
objective may be stated as: given that one can not identify
all the genes of the species in guestion, one should attempt
to eliminate any bias that arises from the personel 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 reduce 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. pallen
dispersal may occur over a maximum distance of 50 to 100 m:
(Mora Urpf); E€cncentrations of peach palm on one farm may
have originated from only ore or very few parent plants (Mora
Urpf); and frequently the owner will have made a selection
for characteristics that he found desireablé (Clement).

The original methodology (see Project) was tried in
Colonia Bom Jardim, Benjamin Ccn=tant, AM, with only very
slight modifications (see III.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 relative difficulty of access and
distance from one tree to thz next. In 5% 1/2 man/hours
it was only possible to sample 10 trees. B .52 of time
limits at all collection sites, this number [10) bzscame 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 Urpi (see
abovel, the second experimental site (Fonte Boa, AM) used
a somewhat different methodology. It was found that each

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




e s e - 2,3. Photographic design of each sample was to —
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Thus each concentration could be sampled as a sub-unit of

the population. Two trees, where possible, were thus sampled
from each of these areas, with these trees being choosen 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 adopted at the third site (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. 8y chance, during the first 6 collections
at this site, no yeliow fruited peach palms were sampled,
although these were present in fair number.

l. Problems with the methodology:

1,1, Reconnaissance requires a large effort, just
Lo discover if it is possible to sample at the site.

1.2, Generally no firm information is available'
about the population make-up before-hand, as for example,
number of parent plants, their origin, if they were selected,
etc.

1.3. Many concentrations or sub-populations have
fewer than 10 trees. What to think of their genetic
freguencies?

l.4. Frequently concentrations are distant to very
distant from each other, and1 frequently of difficult{ access,
which consumes time.

1.5, Because of time limitations it is impossible
to obtain a complete view of anv local population, so that it
is also impossible to krnow if the concerntrations sampled
are representative of the local population.

1.6, It is also imuossible to really decide what
is the minimum number of samples to be ta'~:n from a
concentration or from a local population, given 1.2. and
1.5,

2. Problems 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 &1l over and occasicnally mixing
with previously fallen fruit. An attempt should be made to
collect whole bunches, even if this should prove more

expensive. oo




variable. )
3. Improvement of the descriptor list

3.1. Eliminate the following descriptors:
n? 2. Medium size of spines (mm)
n? 6. Height of first bunch produced (cm)
n? 31. Skin brilhance
n? 34. Presence of skin blemishes

3.2. Consider the addition of the following

descriptors:

l. For n?% 21 add: with endocarp:; without

endocarp.

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

4. variagated; 5. white; 6. other)
3. Insect attack
4, Fungal attack
5. Rachis weight fgr)

3.3. Reorganize some sections to give 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
transect can be used, so as to avoid leis of time with
reconnaissance (Mora Urpi).

4.2. When 4.1. is not possible the collection
strategy should be based on the "clinical eye” of an
experiencec peach palm collector(Mora Urpi).

4.3. The "clinical eye" method may be even more
valuable for collecting genes in low freguency 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). ’

4.5, During the beginning and ending of the
fruiting season, or during a period of intense 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 sufficient randomizing factor in many cases (Mora Urpf &

Clemert).
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VIII. THE BIASED SAMPLING METHODOLOGY

. 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 be 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 Urpi).
Several of these are relatively easy to obtain and would
make useful additions to the l1ist. 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 of absense of leaflet fusion at the base
and apex of the leaf

3. Presence of spines on leaflet blade

4, Presence of spines on rachis of leaf

5. Presence of spines on petiole of leaf

6. Presence of spines on spathe

7. Quentity of o0il

8. Qu.ntity of starch

9. QRuantity of water

10. Color of calyx in mature fruit

11. Numbzr of leaflets

12, Length of leaflets

13. Maximum width of leaflets

14, Length of bunch rachis

15. Total number of spikelets

16. Fertil fruit longitudinal diameter

17. Fertil fruit maximum transversal diameter
18, Fruit weight

18. Mesocarp weight

The desciptor "texture of raw pulp” may be abandoned, as

n? 7, 8, and 9 above describe this more adequately when added




to n? 8 frqm the original biased 1ist (see Appendix I).
Although this extended list will more than double the
original short list, it is thought that the increased work
will pay off immediately in much more information for use
in identifying peach palm populations in the field, rathsr

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 to 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
race 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 race extends from near Manacapuru to the Belém,
PA, area. It is typified by small fruit, high fruit number/
bunch, very fibrous fruit and frequent oiliness. Two
hybrid populations occur in and around the urban centers of
Manaus, AM, and Belém, PA. In the case of Manaus, it
appears tb be a transitional zone between the seﬁond and
eastern-most races, further influenced by importat” of
germ plasm from other areas. The case of Bel@&m appears to
be due to extensive importation of germ plasm into an ares
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 wvisited, so that the
regional variability was not easily visible nor collectable.
Thus, this region will have to be resampled 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 methodologies used both presented
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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 teo sample more efficiently. The descriptor list
for the experimental sampling proved to be somewhat too
long, but did allow 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 to

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, bt 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 farester, 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 first page cf this descriptor list is devoted to passport information and
general information and observations. It includes one item on ecology but
in general this item is almost always answered as: active famm or backyard.

2. The second page is devoted to fruit descriptors based on the minimm field
descriptor list developed at the 1° 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 - few;
5 - intemmediate; 7 - many.

2.2. Bunch numder/trunk. The mmber of bunches produced per trunk in the

clump (average) during that year or present at that moment.

2.3. Fruit mmber/bunch. The number of fruit counted in the bunch collected
~or in the largest of the bunches collected.

2.4, Mature fruit color. The descriptor states are not very precise. There
are: 1. yellow ; 2. red; 3. others, with space for specification.

2.5. Cracks in skin of fruit. The descriptor states are:
0. absent; 1. present.

2.6. Pulp colour intensity. The descriptor states are subjective using a
1-9 scale, where 3 - palid; S5 - intermediate; 7 ~ red.

2.7. Seed position in fruit. The descriptor states are subjective using a
1-9 scale, where 3- basal; § - 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 - intermediate; 7 - hard.

2.10. Two fruit outlines are traced

a. Longitudinal diameter: showing outline; seed position; seed cutline.
b. Maximm transversal diameter: showing fruit ortline; seed position.
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Appendix 2 - Expr:rimental sampling collection descriptor list -

explaination.

1. The first section of the first page is dedicated to the passaport information.
No ecological information 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

2.1. Spine density in § an?. The spines are counted in a 5 on” area on the

internode closest to 150 cm above ground level. .

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

averaged.

2.3. Trunk DBH (mm). Trunk diameter at breast height is taken as a
ciraunference that is then divided by pi in the laboratory.

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 § iaternodes (am). The measurement is taken from the point

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

2.6. Height of first bunch produced (mm). This proved nearly useless, as
the owners were either not present or did not remember well.

-

The Leaf.

2.7. Nmber of leaves. 2 people counted the leaves of the crown to get a

consensus.

2.8. Number of leaflets. All leaflets on one side were counted and multiplie?
by 2. Occasionally all leaflets were counted.

2.9. Medium length of leaflets (mm). 6 leaflets from the mid-area were
measured and averaged. These were the 15t leaflets from the 60 ngh“
8th jeft; 10th R; 12 th 1; 14th R and 16t L .grouping.

2.10. Medium width of leaflets (mm). The maximum width of the same ¢ leaflets
from 2.9. were averaged.
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2.11. Spines on leaf petiole. A 1-9 scale was used with 3 - few;
5 - intermediate; 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 (mm). This was measured from the point of
insertion to the first spikelet.

2.15. length of bunch rachis (nm). This was measured from the first spikelet
to the point of the temminal spikelet.

2.16. Total mmber of spikelets. All developed spikelets 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 calculated in the lab. Errors in other measurements
caused errors in the calculation of this descriptor, so that this
bas 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. Fertil fruit outline. Two fruit outlines were traced:

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

b. Maximm transversal diameter: showing fruit outline; seed position.

2.23. Longitudinal diameter of 2.22 (mm). This was measured {rom the calyx
to the apice of fertil fruit. An average of 10 fruit.




2.24.

2.25.
2.26.

2.27.
2.28.
2.29.

2.30.

2.31.

2.32.

2.33.

2.34.

2.35.

2.36.

2.57.
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Max. transverszl diameter of 2.22 (mm). This was mem:.qred‘ where
fertil fruit was thickest. An average of 10 fruit.

Ratio 2.24/2.23.

Compare form with standards. This descriptor was not used. The
standard will be prepared based upon the collections.

Calyx outline. A randomly choosen calyx was traced.
Compare form with standards. As in 2.26.

Mature fruit colour (skin). This descriptor is subjective, since the
Mmsell Colour Chart for Plant Parts does not contain the necessary
colours. The descriptor states are: 1 -yellow; 2 -orange; 3 - red;
4 - white; 5 - brown; 6 - striped; 7 - other.

Sequence of colour change in maturation. This descriptor seeks to
define the sequencé 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. '

Skin brilhance. This descriptor seeks to define the shinyness or
brilhance of the fruit skin. The descriptor states use the scale

1 - 9, where 3 - dull; 5 - intermediate; 7 - shiny.

Cracks in skin. This descriptor seeks to defire skin cracks that are
genetic in origin. The 2 descriptor states are 0 - absent; 1 - present.
Distribution of skin cracks. The descriptor states are 1 - basal;

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

5 - irregular.

Presence of skin blemishes. This descriptor seeks to identify the
presence of skin marks that may be genetic (rare), or due to insect

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

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

Medium weight of fertil fruits (gr.). A1l fruit are weighed and

the average is taken.
Medium weight of parthenocarpic fruits (gr.). As in 2.35.

Percentage of fertil fruits.
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Percentage of parthenocarpic fruvits.

The Mesocarp.

2.39.

2.40.

2.4]1.

2.42.

2.43.

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 combination may also be used.

Texture of raw mesocarp. A subjéctive 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.

Adherarce 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 - intermediate; 7 - firmly adhering.

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

of the seed and the average is taken.

Percentage mesocarp/fruit weight. 2.42. divided by 2.35 mu‘ltiplied
by 100.

The Seed

2.44.

2.45.

Seed outline. See 2.22

Medium weight of seed (gr.). One hundred se ! are weighed and the
average is taken.

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




