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MANIHOT ESCULENTA CRANTZ
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Description

Roct externally rough and brown, dark brown or reddish brown; rect flesh
white fo cream. Stem brown; storey length moderats (330, short); scars usually
slightly or moderately raised, gonctimes Lhrge.  Branches wiuilly more Thisn
two, sometimes modorale Colale 20, Leaves most allen <evin=Tobed, Sul dso
five or nine labed; lobes chovate with <woath margins (90, sinuous): The median
lobe of moderate length (330, short) and moderate width. Petiole mostiv

green, somefimes red. Young apical foliage either reddish blue or areen.

Discussion

Two populations (260, 322) have identfically coded characters, buth may
be distinguished on the basis of an additienal character which was nof used
in the formal coding. PFopulation 260 (lamalca) has an infernal stem color
greenish—white; 322 (Belem, Brazil) has a brillijant greenish yellow infernal
stem color. Populations 268 and 281 coded fdentically also differ in réspect
o/ the infternal stem aolor, the former being light yellow and 16& latter
graenish white. The |obes of 28] hlso  have a strong 1nnd&ncyltnwnrds being
| inear.

Frem the above very homogeneous section, a series of populations (935,
0B, 284 and 3Z0) is derived containing the populaticns characterized by
nine-lobed leaves and with areen young foliage. The pith of the stem of |08
is amber colored. Populations 90 and 264 have the yvoung follage raddish blue,
and the section containing 330, 377, 486 and 487 is bluish green. Three of
+the latter populations have a variable leaft lobe number, heftween throeand seven
lobes. An anmino acid analysis of the leaves of 320, 322 and 330 of this group

are appended,
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Population

320 Proximate Analysis of Leaves
Percent per m
Dry
Moistura 6
Protain A Z20.
Ethnr Eetract! i 5.9%
Aoty ] v
Crudes. ' ler b= b
r.-a!"*;"lh{‘lr o e, 5. 17 Wi
Calories 3G. 1 72
| Considered as fat for the calculation of caloric
Amino Acid Determination
Parcent (16 mg Nitrogen Basis)
Elaning .77 Lysine 7.86
Argining 4.00 Methionine 1. 74
Aspartic Acid 10012 Phenylalanine 5,25
Cystine 1.04 frol ine 4,12
Glutamic Aclg 10.07 Serine 5.52
Glycine 5,28 Threcnina 4.80
Histidine 3.085 Tryptaph [,62
lsoleucine 4.9] Tyrosing 5.4
Leucine B.82 Valine 6.22
ppm Cyanide in laaf 55
Population
322 FProxkimete Analysis of Lesves
Percent per 100 gm
As rocelved By
Maisture 69.83
Protein 957 17.80
Ether Extract ! 3.36 1114
Ash 1557 5,20
Crude Fiber .37 4.54
Carbohydrates 18.50 61,32
Calories 1254, A6 T
Amino Acid Lotermination
parcent (16 gm Nitrogen Huasis)
Alanine .06 Lys i 6.7
Argining 9,69 Methlonlne } 00
Aspartic Acld 10,55 Phenylalanine 9.48
Cystine Proline 5.44
Glutamic Acid Serine 5.56
Glycine Threonine 4,74
Histidine .5
Isgleucineg 4.08
Leucine GL09
opm Cyz in e 47

valuas,
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Group £

Description

Root exfernzlly rough and brown or dark brown; root flesh white to cream.

Stem brown (440, silver brown); storey length usually moderate bul also short:
scars usually slightly ralsed, sometimes moderate or large. Oranches, threo
or more. Leaves mostly seven-lobed but also nine-lobed; leaf |obes cobovate

with smeoth margins (440, pandurate); median lobe long @nd usually of
moderate width, but sometimes broad. Peticle red, greenish red or green.

Young follage commonly agreen, cccasionally bluish green.
= g ¥ g

Discussien

Population 278 is closely related to 268 of Group | from which I+ differs
in having longer leaf lobes. 278 is the radiating peint for group 2. Popu-
lations 376, 94 and 440 form a cline differing in leaf scars, storey length
of the stem and in color of peticles from 222, 267 and 280. Populations 278
and 285 are coded allke but differ in the internal stem color, respectively
greenish white and |ight yellow green. The root surface of 285 is not as
rough as 278. The lobes of the |eaves of all pepulations are long and
riear the upper limit for moderate width except for population 94. [opula-
tions 267 and 280 form a small section of the group with nine-lobed leaves.

Population 440 from Bolivia is only distantly related to This group,
but nonetheless, is mest closely related to 94 frem Jamaica which it resem-
bles in having very l|arge stem scars and short storey length. [T is
different from other populations in the group in havina & silver-brown stem,
red peticles, and pandurate lobed leaves. [T is probably sufficiently
different from other populations of Manihot esculenta to be distinguished

as a separate group.

Digitized by the Hunt Institute for Botanical Documentation




TABLE 3
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Morpholoalcal and Other Descriptive Information for Group 2
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Group 3

Description

Root externally rouch arid brown, dark brown, or raddish brown (235; [iaht
brown yellow): root flesh white to cream. Stem brown, storey length moderate,
rarely large (221); scars smooth or slightly raised, seldom moderafely raised
(312, 483). Branches two. leaves seven-lobed; lobes obovate and margins
usual ly smooth, sometimes sinuate; median lobes of moderale length, racely
long (223) and width usually moderate, seldom either narrow or wide. fPetiole
color, vartable. Young foliage either reddish blue or green.
Discussion

In this study populations 97 and 103 beain-a cline of similar populations.
They are both closely related to populations 82 and 101, which are the begin-
ning of group 5, and differ only in either branching and pefiole color. The
above populations are only a maximum of 8% different from each other, but
develop into separate sequences of relationships. Populations 27 and 103
develop groups 3 and 4, while 82 and 101 are the base of Groups 5 and &
(fig. Y

Population 22| is quite unrelated to any other populations of Manihot
esculenta, but its nearest relatives are in this group. |1 shows a more
distant relationship to some populations in Groups |, 5 and 7. (See table
of nodal distance arrays.)

An interesting set of plants with guite distinct growth habits are
found in eastern Brazil, in the states of Pernambuco and Para. These are
represented by populations 393 (Group 3), 333, 388, 389, 392 (Group 4) and
390, 391 (Group 12). The growth habit is best described as having low, fre-
quent |y branched, almost decumbent stems, The stems near the inf|orescence
are quite wiry, with a distinctive zig-zag appearance. This growth habit may
occur In other localities (or geegraphic regions) but there are more of this
type In the lisfed area than in any other known to us. Other characteristics

of the plants cause them fo be divided into the Groups
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Group 3

Discussion (continued)

3, 4, and 12, but if one wishes to examine these plants for the growth habits,
then he will find interesting commen features in the populations listed. |
While no precise statemen! on origins of the cultivars of M. esculenta can
be made, it seems evident that one set of genes which contributed to the
present diversity found in the cultivated species might be found in plants
similar to populations 333, 388, 389, 390, 391, 392 and 393. The growth
habi+s which appear to us as extremes in M. esculenta are those |isted

here as contrastad to those of complefely unbranched plants. See Groups

and
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Table 4 Morphologlcal and Other Descriptive Information for Group 3
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Table 9. Protein and Mmine Acid Al ysor

312 Proximate Analysis of Manioc Leaves

Percent per |00 g

As received Bry
Moisture 79.29
Protein 6.4l 50.95
Ether Eyfracr[ 5] b 5. 65
Ash 532 8.3
Crude Fiber 1.48 T.15
Carbohydrates 9.93 47.95
Calories 799 366.5

I. Considered as fat for the calculation of caloric values.

312 Amino Determination
Percent (16 g Nitrogen Basis)

Alanine 6.01 Lysine 1213
Arginine 5.48 Methionipe 1.65
Aspartic Acid 10.27 Phenylalanine 5.95
Cystine 1.4] Proline 4.82
Glutamic Acid 10.26 Serine 4.74
Glycine 5.42 Threonineg 5.14
Histidine 2.04 Tryptophane 1-57
Isoleucine 4.86 Tyrosine 4.22
Leucine B.76 Valine 5.70

ppm Cyanide in leaf 43

Analysis made by Food and Drug Research Labs., Inc., Maspeth
Queeris, Long Island, MN.Y.
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Group 4
Description
Root externally rounh and brown or dark brown (250, light brown): root flesh
white. Stem brown (250, silver); atorey length variable bul rarcly long;
scar slightly raisod, racely smoolh oor modecralely raised. Hranches, wo or

more. Leaves five-lobed (see discussion 392); lobes obovate and margins
smooth (see discussion, 333); median lobe of moderate length and usual ly
median width, rarely nacrow (392). Petiole either red or green. ‘Young foliage

reddish blue; rarely green (333).

Discussion

This group is composed of continental populations. Populations 392, 250
and 333 are only loosely related to this group, although the group provides
their closest relationship. Population 392 may be more closely related to
389 than indicated by the graph”because its leaf properties have been deter-
mined from leaves of the inflorescence which are most freguently different
from mature vegetative leaves. Population 250 is unusual in having a silver
stem and light brown root associated with a rough surfaced reot. Most popula-
tions fall clearly Into either rough or smooth-rooted groups, and it is
seldom that sijlver-stemmed plants have rough-surfaced roots. However in
these cultivated plants, it would be unusual to have an absolute, clear cut

distinction Tn any character. Population 333 has pandurate l|obes in an other—

wise simple-lobed qroup. |1 is distinetive in being scandent and in having
distal Iy enlarged roots. The group is connected to group 3 by populations
389-483.
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Table & Morphological and Other Descriptive information for Group 4
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Group 5

Descriptien

Root externally rough and brown or dark brown (387, pinkish brown): root flesh
white, rarely creamy white. Gtem brown; storey length moderate:; scar commonly
slightly raised but may be otherwise, Branches usually one ol topoor ndne,
rarely three or more branches (two Peruvian populations 452, 464). Leaves
seven—lobed; |obes obovate with smooth margins; median |obes moderate or |ong
and medium or wide. Petioles common |y red or greenish red, but sometimes areen.

Young foliage green, rarely reddish blue (91).

Discussion

Populations 82 and 10l of group 5 are closely allied to 97 and 103 of
group 3. Population 10l is distinctive In having an angular leaf base. Group
5'divides into two sections, one continental and the other insular with the
exception of 231, a Costa Rican population which is also almost equal ly related
to the continental sections by way of anether Costa Riecan population, 249.
Populaticn 249 and 479 from Peru were coded identically: however, the root
‘subeplidermis of 249 is white while the latter is a strong reddish purple.
While both have broad lobed leaves, the Costa Rican population (249) is
unusual ly broad.

The continental populations have lenger leaves than the Jamaican. The
one Jamaican population, 136, with long leaves is a highly articulating popu=
lation (see introductory discussion) and has equally close relatives in four
other groups. Populations 83 and 86, coded as identical, differ in that 835
has a |ight yellow internal stem color instead of the cream color of 86.

B6 is unbranched while 83 has one branch at the fop.
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Table 7 Morphological and Other Descriptive Information for Group 3
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See Appendix for exact localities.

° population and D. J. Rogers collection numssr
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Group 6

Description

Root externally rough and brown, dark brown or cedidioh brown, taraly pink-
fsh brown C110); root Flesh white to cream, rarely while qrading to Geillfant
greenish yellow in center (439). Stem brown, rarely silver brown (110); storey

length usual ly moderate but also short or lond; scars usually slightly raised
but sometimes moderate or large. Unbranched or cne branch at top, seldom with
twe branches. Leaves nine-lobed, rarely three-, four-, or five-|obed (455,

see discussion); lobes obovate and margins smooth, rarely with some sinuosity
(110), the median lobe usually leng, but eccasionally moderate or short: |obes
of moderate width, rarely wide (439). Petioles green, scmetimes reddish green

or  greenish red. Young foliage color variable but mostly green.

Discussion

This group is related to group 5, differing principally in the number of
leaf Iobes. Populations 282 and 455 in particular are closely related to
group 5. These populafions have moderste length median lobes. Leaf charac—
ters of 455 are from leaves near the inflorescence, and are thus different
from mature vegetative leaves. Population 88 has short lobes but i= alse very
unrelated to any other cultivar of M. esculenta.

This is a Homogeneous group. The two most unrelated specimens are |10
With @ pinkish brown external colored roct and 439 with the internal parts of

the roct white grading to brilliant geeenish yellow in the center.
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Group 7

Description

Root externally rough and usually brown, dark brown or raddish brown,
sometimes |ight brown yel low (239, 417, 447) or light brown (104, 234, 238); root
flash white to cream, rarely cream yellow (241) or |ight yellowish pink $A1205E
Stem usual ly brown, seldom silver (234, 417) or yellow (238, 481); starey length
moderate, seldem long; scars commonly slightly raised, sometimes moderately.
ralsed, seldom either large or smooth. Branches usual ly moderate (state 2),
eldom more (cline 227, 239, 447), rarely unbranched (417). Leaf usually
seven-lobed, rarely nine-ldbed (447) or three-, four-, or five-lobed (481);
|lobes ohovate with smooth margins; the median lebes long, rarely short (315)
and of either moderate or wide width. Petiole either green or red, scmetimes
reddish green, rarely green-red (106). Young foliage either reddish blue or

green, seldom bluish green (227, 236).

Discussion

Related to groups 4 and 6 but differs from them in the number of leat
lobes. The group @s a whole is inhomogemeous but, nonetheless, contains
populations that are closely relafed. The Jamaican populations are qui o
similar to one another, while the continental populations contain several
closely related populations and a number of quife different single populations.
Population 48B! could probably have been coded as state 3 (5- or 6-lobed) as
well as state 72 (%5, 4-, or 5-lobed) but is, nonctheless, unusual for the
size and number of its inflorescence leaves. FPopulation 238 from Costa Rica
is equally similar to both 457 and 4869 from Peru and almost as similar to 24|

from Costa Rica.
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Table 9

Morphological and Other Descriptive Information for Group 7
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Table 10. Protein and Amino Acid Analyses

Population
3515 Proxlimate Analysis of Manioc Leaves
percent per |00 grams

hs Rocelved Dy
Moisture 19. 86 5,96
Protein 5005 5.96
Ether Exfracf1 .20 5.96
Ash 2.23 11.07
Crude Fiber 190 9,43
Carbohydrates 11..08 55.01
Calories 70.04 347.8

le Considered as fat for the calculation of caloric values.

Population
315 Amino Acid Determination
percent (16 gm Nitrogen basis)

Alanine Bl Lysine 6.65
Arginine 920 Methionine .56
Aspartic Acid 10,20 Phenylalanine 6.39
Cystine .56 Proline 4.95
Glutamic Acid 11.83 Serine 5.24
Glycine 5.25 Threonine 4.91
Histidine 3.28 Tryptophane 1.45
Isoleucine 4,95 Tyrosine 4.82
Leucine G 32 Valine 5.89
Cyanide in leaf 39 ppm

Analysis made by Food and Drug Research Lob., Inec.,

Maspeth, Queens, Long lsland
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Group B

Description

Root externally rough and brown, dark brown or reddish brown; root flesh
light yellow. Stems usually brown but also silver-brown (480} or yellow
(463); storey length medium or long; scars variable from smooth fo very
large. Branches, two. Leaves usually seven-lobed, seldom with 45 5-or
6-lobes (463, 480); l|obes obovate with smooth margins; the median lobes
mostly long but also medium length, all of medium width. Petfioles usually
green, rarely reddish green (463). Young apical foliage eifher reddish blue

or green,

Discussion
This is a small group of populations unified by fhe light yellow flesh of
+he roct and moderate branching. Two sections are evident, one with reddish
blue young foliage (100, 480, and 463} and the other with green young
fol lage. Two populations 272 and 290 are coded identically but 290 is
a taller plant with more branching occurring in the middle region of the stem

and the internal stem color |ight yellow green rather than light yellow.
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Moroholoaical and Other Nescriptive Information for Groun 8
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Group 9

Dascription

Root externally rough, usually dark brown, occasionally brown; root
flesh yel low. Stem vellow, rarely brown (492); storey length, moderate,
rarely short (78); scars either slightly or moderately raised. Branches,
variable but mostly two-branched. Leaves usually seven- |lobed, seldom nine-
lobed (78, 279); leaves obovate with smooth margins (492, slightly sinuous);
median lobes usually long, sometimes moderate, rarely short (314) and
usually of medium width, rarely wide (488) or narrow (314). Petlole usually
green, seldom reddish green (77, 492), rarely red (488). Young foliage

usually green but sometimes reddish blue or bluish green.

Discussion

This a homogeneous group of populatlions mostly from Jamaica, which
may be characterized by thelr yellow pigments in stems and roots. Popu-
latlon 492 from Manaus, Brazil, Is the most dissimilar member of this
group: but i1fs closest affinity Is with 256 and then with 266. 492 is also
related to population 100 of Group B, another group characterized by vellow
pigments in the root.

Population 488 from Peru s distinctive In that the proximal Inner mar-
gin of the basal |cbes of the leaf are stralght rather than evenly

curved.
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Table 12 Morphological and Othaﬁ descriptive Information for Group 9
Fopui e Charecter Number Color of
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See Appendix for exact localities
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Group ?
Tabla |3, Proteln and Amline Acld Analyses

Populaticn
e 313 Proximate Analysis of Manioc Leaves
Percent per 100 gm

As received pryY.
Malsture 80,50
Protein 5,69 29,18
Ether Ex*!rac'rl L 3,95
Ash |.47 7.54
4y Crude Fiber 1.34 6.87
\ . . Carbohydrates 10.23 52.46
sl Calories 70.6 362. |

|. Considered as fat for the caleulation of caloric values.

. Population
L8 303 Amino, Acid Determinations
4 Percent (16 am Hitrogen basis)

Alanine 6.18 Lysine 6.18
4 Arginine 5.70 Mathionine | .78
Fod Agpartic Acid 10.22 Pheny lalanine 5.68
Cystine I35 i'roiiine 4.47
Glutamic Acid 1050 serine 5.1
Glycine 5.44 Threonine 4.76
Histidine 1.95 Tryptophane [ .29
Isoleucine 5,23 Tyrosine 3.98
: Leucine 5.98 Valine 5.30
Cyanide in leaf 47 Pppm

Analysis made by Food and Doug Pescarch Labs., Inc.
Maspedh, Duecsns, Long loland, N.Y:
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Group 10

Bescription

Root externally rough and brown, dark brown or reddish brown;
root flesh usually cream yellow to yellow, rarely white(438, and
color unknown for 436, 482, 4B85). Stems brown or yellow; storey
length most often moderate, sometimes short, rarely long (265);
scars usually moderately raised or large, sometimes smooth or
slightly raised. Branches, more than two. Leaves usually 7-
lobed, seldom with fewer lobes (325, 482, 485); leaves obovate
with smooth margins; median lobes usually short, sometimes of
medium length; width, medium. Petiole either red or green.

Young foliage usually green, rarely reddish blue (109).

Discussion

The petiole color of the Jamaican populations is green,
the South American populations, red (except 325, green). The
petiole color of 325 is light yellow green which differentiates
it from the green of the Jamaican material. Populations 98 and
107 were coded =s identical, but although both 98 and 107 branch
near the bsse, 107 sometimes has three or four branches rather
than the more usual two. Population 107 has a faint silver cast
to the stem and the root flesh is light yellow rather than yellow.
The external color of the root of 98 is dark brown rather than
simply brown. The two Peruvian populations 482 and 485 were also
coded identically but the upper branches of 482 form a zig-zag
pattern, giving the bulk of the plant a much greater spread than
485 and a much less dense appearance, The leaves of 482 are dark
green while the leaves of 485 are yellowish green. The mid vein of
the leaf of 482 is light brown while that of 485 is purple. The
tepals of the latter population are deep pink.

In general this group is homegeneous, particularly Lhe South
American members., The Jamaican material can be thought of as
peripheral. Groups 8, 9, and 10 are the only groups with rough
roots that have yellow root flesh.
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Table |4 Morphologlcal and Other descriptive Information for Group 10
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Group 10
Table |5. Protein and Amino Acid Analyses

323 Proximate Analysis of Manioc Leaves
Percent per 100 gm.

As recelived Dry

Moisture 67.01

Protein 10.74 32.56
Ether Extract 2.82 8.55
Crude Fiber |..56 4.73
Carbohydrates 16251 5].43
Calories 134.4 412.9

|. Considered as fat for the calculation of caloric values.

323 Amino Acid Determination
Percent (16 gm Nitrogen Basis)

Alanine 6.60 Lysine 5.60
Arginine 6.00 Methionine I .54
Aspartic Acis 9.81 Phenylalanine 6.65
Cystine .45 Proline 5.48
Glutamic Acid 10,14 Serine 4.44
Glycine 5.45 Threanine 4.71
Histidine 3.01 Tryptophane 2.05
|soleucine 4.78 Tyrosine 3.96
Leucine 8.81 Valine 5.18
ppm Cyanide in leaf 46

Analysis made by Food and Drug Research Labs, Inc.
Maspett, Queens, Long |sland
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Group |1

Description

Root external ly rough and brown ar dark brown; root flesh white to
cream. Stem usually yellow, seldom silver brown: storey length moderate;
scars moderately raised fo large, sometimes slightly raised. Branches, two
or more. Leaves seven-lobed, rarely nine=lobed (B1); |eaves cbovate with
simple margins; length of median lobe variable but mostly moderate; width
moderate. Petioles usually green, sometimes reddish green. Young foliage

usual ly green, seldom reddish blue (79, 258).

Discussion

A group of closely allied populations, mostly Jamaican, composed of
yellow and two silver-brown stemmed populations with a white o cream
colored root cortex. Population 420 is similar fo 102 in having very
rough roots and almost as similar to 472 with which it agrees in branching

pattern. The stem pith of |18 is light amber.
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Table 16 Morphological and Other Bescriztive Information for Group [l

| |

— ; {.
14 16! + } foe 2t fnzts o
e Caln’t | Commen No Cot bacttonit e

|
SR i
L1l sanejes gzgzirgggsgigﬂ - 12 monfhs [June 1954 |
1554

3| Uamaica- | Yellow Stick | = E " {June
| e

{

il
.4 1 31 Jamzica | New Green | = ] b IJune 1534

3|

W e e e e e et e e
{2 131 Jamaica | who Fe Pafricq - [~ {June 358
- ‘o e e e e S SRS S GRS S ..__.!.... EET—.
lin =3 i 3 : Jamzica il Sour Bammv E p:rk E L {dune 195¢ |
e e B e | e =t
{6t2l2]3]s] bal 5 ll 2 n} 3| Jamaica ; 2 ; tgnt tan ol fduly 1955 |
S R R e T & ey "i—"‘""—"' e it b e e e e B . EPOS R
6|2 21 3 5.!.4|5 !izfd‘I: Jamaica : - -Irgh-r’ran [ Y | July 195
e o e L e B e e e SIS S, C— - &
| { X r ¥ 1 1 T = — =
)2 3 2 5; [1ai3) 12 4!30 Jamaica | = I1ght tan {15 months | June 1950

tan 0 months |Jan. 1952

e o L.. 1 , i _._..1;..... AN 35 ;
6 2|4 3 5 I-'4_I3 2_ ! 3] Bollvia | Yuca Enana

e = ._..‘_._.___.-... wides —_— _....l e

|
|
i
|
!
o |
|
i

|

| 472 L2l 2t (is] 2l 3l 3i50ia]3] 2l 2l 513] peru? {Palo Blanco | 119Dt PUTBTISNY 1o onthe | Feb. 1962 |
e e ot S B s A e, St St 2 58 S MR | iy pink 1 :

i 1 i 1 { H ¥ | ¥ 4 -
! : | ! ik | I 1
ol ECAE i I il o] R g VAR |y S, |
et _ il | e
i ! | i
e v B i | i == =

: i I

; : . — e
f | ! | | |
e '. ! | i e i
| E | | 1 { | I
= v ol : A L% _____._i....__, i = =t

|
T
ST

See Appendix for exact localities

3 acid apalys s on
. eDigifiZE] Byothe HidhtJnstitute for Botanical Documentation




Group ||
Table |7. Protein and Aminc Acid Analyses

Population
321 Proximate Analysis of Manioc Leaves
Percent per 100 gm

As received Dry

Molsture 78.17

Protein 6.50 29.78
Ether Extract 1.59 7.28
Ash | .69 7.74
Crude Fiber |.40 6.41
Carbohydrates 10.65 48,79
Calories B2.9 379.8

|'. Considered as fat for the calculation of caloric values

Population

32| Amino Acid Determination
Percent (16 gm Nitrogen Basis)

Alanines 65.39 Lysine 6.00
Arginine 6.80 Methionine | .84
Aspartic Acid 9.49 Phenylalanine 0.23
Cystine 1559 Froline 4.38
Glutamic Acid i Serine 5.12
Glycine 5.25 Threonine 4.96
Histidine 5.32 Tryptophane 1.59
Isoleucine 4.85 Tyrosine 4.47
Leucine 9.67 Vallne 5.82
Cyanide in Leaf 65 ppm

Analysis made by Food and Urug Research Labs., Inc.,
Maspeth, Queens, Long lsland
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Group |12

Description

Root externally rough and yellow brown, brown or dark brown; root flesh
white, rarely white with pink stripes (434). Stem usually brown, sometimes
yellow, rarely silver brown (421); storey length commonly of moderate length,
sometimes long, rarely short (391); scars variable from smeoth to large.
Branches three or more, rarely two branched (362). Leaves with six or fewer
lobes, often variable within a population; l|eaves cbovate with smooth
margins; the median |obe length most frequently moderate, infrequently short;
width most freguently moderate, infreguently narrow. Peticle color mostly

red, but sometimes mixed with green. Young feoliage green.

Discussion

These populations, though all South American and characterized by having
leaves with five or fewer lobes, are on the whole quite variable. Popula-
tion 484, while most closely related fo this group, is quite distinct. |t
is notable for having a very glaucous leaf undersurface, and for the large
number of vascular strands in the reots. Population 369, which is the least
similar member of this group, lacks infermation on external root and root
cortex color. 369 is associated with populations in this group because of
the low leaf lobe number and, though coded as having five-lobed leaves,
has occasional leaves with fewer lobes. Populations 390 and 391 have been

discussed with some related populations in Group 3.

Digitized by the Hunt Institute for Botanical Documentation
i




= ‘
VFopura

Morphological and Other pescriptive Information for Group 74
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Group 13

Description

Root externally rough and brown, dark brown or yellow brown; root
flesh white to cream, rarely brilljant greenish yellow (328, 331). Stems
brown, sometimes yellow; storey length commonly moderate, sometimes short
rarely long (478); scars varlable, rarely smooth (478). Branches variable,
often more than two branches. Leaves mostly seven-lobed, sometimes nine-
lobed, seldom with five or fewer lobes (419, 462); leaves linear, margins
usual ly sinuate, often simple, rarely pandurate (446); median lobes either
long or moderate lenath, rarely short (451); width narrow, sometimes
moderate. Petiole color variable but most often either green or red.

Young fol iage commonly green, but also bluish green or reddish blue.

Discussion

The |lnear-lobed rough-rooted populations divide into five sections.
The most clesely related populations are represented by specimens 99,
276, and 247; the first two populations are from Jamaica and only differ
In the size of the scars on the stem and the last specimen is from Costa
Rica, differing from the Jamaican populations in the celor of the young
foliage and petioles. The plants are very similar, even fto habit, being
tall and slender with few leaves clustered at the top. The Costa Rican
population has somewhat shorter leaf lobes. All have very long acuminate
lobe apices. The closest relatives to this section are nine-lobed
populations in Group 6, an obovate-leaved group. MWithin the |inear-lobed
rough-rooted populations they are related directly to another nine-lobed
sectlon. This latter section Is composed of two relatively unrelated
Jamalcan populations, 84 and 273, though more |imilar +to one another than
to any other population in the study. The above two sections confain all

the |inear-lebed rough-rooted populations with nine lobes.
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hrTorn‘\cIGgTCEll and o‘rher Descriptive Information for Group [3

.',' 5' } Coler of 1 : ]I
! i Reot Bub- hge a1 | Balm ol
T Gountry T Carmon Name | uplr}arn-z 5 Collect fon|Cotl extior

__.85_1' ) |2 | _'_ﬁAS‘I_:_Z_-_._ 28 :I :%_:Lll .Jaﬂ'la_!“::aI ‘_;Govarnmen'r J__ = { 1_4‘ rnar.'H_\s“.'h.Jir.n:a‘ _I_Efvf
8 Ii__z_i_z_i_]_,__sﬁl_gr;_z_ _|_1._6__!r3[2 |4 |3 |2 3] 3J Jamaica - {;?ZFCKL;i;m Saas ks _h ‘ June 1954

246 lzlz!| 5|2 2|I'5‘:213’rl2'| I4E35“cwe Rica lCoIorado (2) | white } - June 1955
__124?_]2 2 'T.s 252! 1;"2_—2”:3.'2 4 12J e 'Bla:::o e —,-—#ﬁ:““—ﬂ;:ms:
Sl nnE ,_2._3 slzizle! z'_h e 1 O R |z'mnfh;_1.1§—19_s'sm
S 3 8 S 1 33 0 s T N E
577 3 1 0 3 5 A 5 .0 3 5 Y W AN (i Ty
! ‘3?6 —!;2 ?2 il :6 | Id 3 '?—2 r2 i_:}_‘l ri. ‘“?r_auzif'a __]ift_l?lae*e q'l*_nghf :an {10 months I June_ _lff?_.
;;;2;“5__2_;; 1;—7; -3_';"272: 12 },;_I“_! I ';.—i i Bta.ills ‘:a:;?g:i_ﬂa) fALeA yenf:_g 10 months | June: 1960
] 212 3'15i|2!;2i3i5 2 lzif’__:;iu,'l}__ffﬂ'jc 't_f_a_ica light fan | 10 months | June 1960
| 30 |2]2(1|5]1]3 I5]5]2 2_1_4 |2 _i,l_s__t_fhf_sz._ A i,';?‘éz‘i‘fiem white { 24 nonths | Feb. 1951 |
| a2z 1 [slz2]als]s]2 zt4y21|;4i3l Bolivia® |Yuca Blanca | Ilght fan ‘-E|4mon+hs Jan. |952_
:r 446 ?l 1yeirjasis|ziija [si2]5 ]3| sotivia® , T "Lﬁ?:e*f’“‘ | 9 months | Jan. 1962
[ a5 |2]2)1(s5]2]e|5}5 2i2}4 [0 sl ] Botivia® | - Iight tan il&monfhs jan. 1962
: w0 |z|111]6l2]2]t]si2{3]als}1i1]3 Pery'® IR e 8 months | Febs 1962 _
i as2 |2 [1{115 212)2)2f2|3fafz |1 1 Peru'i Negro white 5_'"_°f+f_*ff_b_'_,'162:_;
i s 20201 el2lalslis|zt3]ats] fils] peru' - I1ght tan 6 months | Feb. 1962 |
i ame |2]2]1sf3lrlz]|s|2j3j4]3]1]a}3 Peru'® : reddish purple| 6 months | Feb. 1962 |

See Appendix for exact localities. ° Ppopulation and D. J. Rogers collection number

* Amino acid analyses follow discusslion
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GROUP 13

Table 20. Protein and Amino Acid Analyses

326 Proximate Analysis of Leaves
Percent per 100 gm

As recelved Dry
Moisture 73.78
Protein 6.63 24.26
Ether Extract' 2.00 7.63
Ash 1..56 5.95
Crude Fiber .78 6.79
Carbochydrates 14.52 55.38
Calaries 101.5 387.2

|. Considered as fat for the calculation of caloric values.

326 Amino Acid Determination
Percent (16 gm. Nitrogen Basis

Alanine 5.88 Lysine 1.25
Arginine b Methionine | .68
Aspartic Acid 9,33 Phenylalanine 5.11
Cystine 0.79 Proline 6.22
Glutamic Acid 10.13 Serine 4.50
Glycine 5.58 Threonine 4,83
Histidine 2.65 Tryptophane 2.50
Isoleucine 4.64 Tyrosine 4.00
Leucine 9.29 Valine 5.40
Cyanide in leaf 74 ppm

Analysis made by Food and Drug Research Labs., Inc.
Maspeth, Queens, Long lIsland, M. Y.
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GROUP 13
Table 20. Proteln and Amino Acld Analyses

328 Proximate Analysls of |eaves
Percent per 100 gm

As rocelved Ory

Molsture 74,82

Praotelin 6,60 26.21
Ether Extract' 3.3% 13.30
Ash .40 506
Crude Flber 1.59% 6.16
Carbohydrates 12.28 45.77
Calories 105.7 4)9.6

|, Conslgared as fat for the calculation of caloric values

328 Mmino Acld Determinat lon
Parcent (16 g= Nitrogeon Basls)

Alanine 5.98 Lysine 5.9
Arginine .80 Mathionine 1.%51
Aspartic Acld .10 Pronylalanine 6,06
Cystine 0.93 Proline 4.97
Glutemic Acid A,00 arlmm 4.65%
Glycine %27 Threon | ne 4,066
Histidine 2.97 Tryptophane 2.20
lsoloucine 6.51 Tyronine 3.75
Levcine 8.5 Yallne 5.65
Cyanine In leaf 43 ppm

Anslysis made by Food and Drug Ressarch Labs.
Maspeth, Dueens, Long Island, N.Y.
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GROUP |3
Table 20. Protein and Amino Acld Analyses

331 Proximate Analysis of Leaves
Percent per 100 gm

As recelved Ory

Molisture 72.58

Proteln B.BO 32.09
Ether Exfracfr 4.18 15.24
Ash 1.81 6.60
Crude Fiber | .40 5.l
Carbohydrates 11.25 40.96
Calories 1177 429.4

. Considered as fat for the calculation of caloric values.

331 Amino Acid Determination
Percent (16 gm Nitrogen Basis)

Alanine 6.16 Lysine 4.78
Arginine 6.00 Methionine 1.73
Aspartic Acid 9.50 Phenylalanine 5.89
Cystine 0.97 Prol ine 4.91
Glutamic Acid 10.13 Serine 4.52
Glycine 5.42 Threonine 5.08
Histidine 3.40 Tryptophane 2.33
Isoleucine 4.70 Tyrosine 4.21
Leucine 8.86 Valine 5.55
Cyanide in leaf 48 ppm

Analysis made by Food and Drug Research Labs.
Maspeth, Queens, Long lIsland, N.Y.
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Group |4

Discussion

This group can be conveniently divided Info three sections represented
by the larger enclosed areas (Fig. }. The peripheral populations outside
the enclosed areas are attached fo the closgsf respective relatives inside.

The first section contalns pepulations 303 and 300 which act as the
"nucleus" or node for a serles of clines of relationship. Population 303
arrays all the nine-lobed-leaved populations (114, 31, 123, 242, 303) and
population 300 is the "nucleus" for all the seven-lobed-leaved populations
except populations 319 and 416.

Populations 13| and 416 make up the second section. The two populations
of the second section are relatively unrelated but are brought together by
+he external root color pink, and are similar In having wider leaf-lobes
+han other |inear-lobed populations. Population 416, seven-lobed, is
almost as closely related to 288, seven-lobed, (.78) as it is to popula-
+ion 131, nine-lobed, (see nodal distance array, table Yo Similarly,
population 319, seven-lcbed, is nearly as closely related (.80) foa
seven-lobed leaf pogpulation, 225, as it is to |14 and |32. Populations
114 and 13] are the most closely related of Group |4 (.73) to the obovate
lobed populations and specifically to population 124 in Group |6:

The third section (111, 224, 288, 450, 456) contains two populations
(111, 288) whose affinities to this (or any other smooth-rooted group) is
doubtful, as they have very sinuous leaf lobes and it is difficult to deter-
mine whether the lobes should be considered as |inear or obovate. But, if
obovate, the lobes are very narrow for obovate lobes and are therefore most
reasonably allied with the other members of group [4.

The peripheral populations of the group are sufficiently unrelated so
that they individually could be considered as separate groups. However,
since the present arrangement indicates their closest relatives and
affinities, it is considered more useful to include them within a single

group.
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Group |4

Description

Root external ly smooth and light brown to |ight tan, sometimes
pinkish tan to pinkish white; root flesh white to cream, in one
population uniquely |lght orange, 5YR B/7 (454). Stems silver;
storey length commornly moderate, occasional |y short or large; scars
usually slightly raised, sometimes moderately raised, uniguely
large (130). Branching varied, frequently with none or one branch
at top, scmetimes two-branched, rarely three or more (225, 242).
Leaves usually seven-lobed, sometimes nine-lobed; leaf lobes |inear
with sinuate margins, except Costa Rican pepulations usually smooth
(225, 242, 244); the length of median lobes at least 14-17 em. long
and usually longer, and usually narrow but sometimes narrow-medium
In width. Petiole color usually green, sometimes reddish green, rarely
red (224, 256). Young follage green or bluish green, rarely reddish

blue (224, 256).
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Morphologleal and other Descriptive Information for Groug |4

Y —__u..;c;r—.:;unl: Color of

P I Roo’ Suu~ | Age at Pate

‘ - Coemmon Name apldarnis Cai c:T:cnICnl-n
-TH ______,r__ e e
...... Ll i g {Blue Top = 12 ronths} June 1954 |

1| 4__LJJ_iijE. Jamaica EZLLHEB$:,° white n June |§§£ﬂ:
s il1]2] ] Jamaica long Leaf | yignt pink | " | June 954
Bkl I 2‘|I 3 Jamaica :?;I\.',:ri“ pink___ 1 1t June
< S [N I Sl I { Jamalca Richmond SticK light tan l“' : ",,_ﬂ_iﬂff______#
(b3l 20, | | Coste Rica® {Flor de Lis | white l = June

3I | I 1122 Costa Rica - | white i s June
SuiuTEial 25 2 3 ' Costa Rica lVaTnIIIa white = June
s () i | ZE “ Costa Rica Mang i = plink - | dune
St it 1 2 Jamaica.1 - white | 12 rwonﬂlxvs___l July
=5 1 14 o e e Jamaica = thTe 4 July 1955
LT Ry D S22 el Jamaica - white g July 1955 ¢
o 21 I B 4 i B Jamaica - light pink imin_ﬂ\i_igrlg__l_g_&gi
] Y B e 3 Bc;lh.rlaa29 = 1'.;9??‘: ln;‘an _ 5 months | Jan. t
. 08 A 8 A L - 3 Bcull\.'T.a26 Mojito tan 4 months ¢ Jan. [
L3022 F'arl.il'3 - légﬁ:nbrown |0 menths | Feb.
et e 35 8 e M5 il Pnru|4 = white Ll months Eab

* Amino acld analysis follows
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. Group 14

Table 22. Protein and Amino Acid Analysis

319 Proximate Analysis of Manioc Leaves
Percent per 100 am

As received Dry
Moisture 79,83
Protein 6.54 32.42
Ether ExTracfl fiegZ ol 52
Ash 188 9,32
Crude Fiber | .66 B.23
Carbohydrates 8.17 40.51
Calories 76.1 377.4

. Considered as fat for the calculation of caloric values.

Z19 Aminc Acid Determinations
Percent (16 am MNitrogen basis)

Alanine 5.86 Lysine 7.83
Arginine 5153 Mathionine | .44
Aspartic Acid 9.80 Pheny lalanine 5.79
Cystine |..29 Mfroling 4.33
Glutamic Acid 9.50 fiering 5.32
Glycine 5.58 Threonine 5.0l
: Histidine .66 Tryptophane .40
Iseleucine 5.26 Tyrosine 4.11
Leucine 8.95 Valing 5.83
Cyanide in leaf 39 ppm
Analysis made by Lood and Deag esearch Lobs., Ine.
Masprdh, Oucons, Lang loland, MY,
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Group |5

Description

Root externally smooth and |ight tan (235, |lght brown) root flesh
usually white rarely orange-yellow (444, 461). Stems usually silver,
rarely silver-brown (286, 294); storey length usually of moderate length,
occaslonal ly long; scars either slightly or moderately raised, rarely
smooth (237). Branches usually one or none, rarely two (232, 254).
Leaves of most populations nine-lobed, but some are seven-lobed; leaf
lobes obovate, with smooth margins; the median lobe usually long, occa-
slonal ly of moderate length, and either of moderate width or wide.
Petiole frequently red, commonly with some red pigment, occasicnally
only green. Young follage most frequently green, but often elther

bluish green or reddish blue.

Discussion

The central population of this group Is 120 from Jamaica. The most
unrelated section contalns populations 232 and 254 from Turrialba, Costa
Rica. These are the only two populations of Group |5 that are moderately
branched rather than unbranched or with a sinagle branch at the apex of
the stem. The populations are closely related to one another and differ
only In the color of the young leaves and degree of red in the peficle.

All five Costa Rican populations are seven-lobed and the lower epi-
dermls of the leaves Is glaucous. The lower surface of the epidermal cells
of population 235 Is farinose, of 237 and 240, smooth, and of 232 and 254,
slightly ftuberculate. Neither the glaucesity nor the nature of the surface
of epidermal cells: of the underside of the leaves have been used in the
analysis since both condltions require further study. FPopulations 235
and 240 show a suggestion of varlablility In leaf lobe number as sach popu-

lation has some elght-lcbed |eaves.
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The nine-lobed specimens of group |5, six in number (129, 287, 2%1,
294, 415, 466), are connected as nearest neighbors except for population
29| which nonetheless shows a close relation to 129 (.87).

The section with populations 466, 444, 461,.and 286 has cream yel low
to yellow colored root flesh.

Populations 286 and 294 are atypical In having a silver-brown stem
color. These are the only smooth-rooted M. esculenta that have any brown
tinting in the color of the stem. Population 286 is relatively unrelated
(see Table nodal distance array) to other populaticns. Other than
population 461, Its closest relative is the other silver-brown stemmed

population 294.
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Table 23, Morphelogical and other Descriptive Information for Group |3.
f-r._:;-;ni-a:'_.um_”__" Gn 4F;;’:J: :a:u-b‘er' Jl ";:""“‘-' Colar of | -;
o AT T A oo eran A | et oot
' IEU"_I‘..S il 1212 §5 !I 4 !3 3 }2 | 1_3. J_a_ma:ca-l - -.'-I.I-‘g'l:ank |2 months | June 1954 |
[ 129 .J"iil_ ilatslide i la s ls (211 |3 | Jamaica White Margaret|white " June 1954 :
j“__|_31:_“|__3 rjzizfifsfifafs|s]2ata ]2} Jamaica g’;‘f:;n’ﬁ?;e light tan " June 1954 |
' azo b b3t 2 s 2 ES T EE 1S3 13 2 11 | Costa F\'Tca2 Camote Blanca2 white - June 1955 E
! 255k LA BT ha2a 2 II sili 1413 (212 |4} | Costa Rice iCrema whH'“em e - June 1955 i
25?—{1 3' |4tk ] li 5-wl 4 134343 || ;|. Costa Rica [Higuerilla lwhi+e 1 - June 1955 i
20 Lt fzizlbidstifaislals}r|2] costarica j‘gf;;al_;n t pink ; S igne 'I
| 254 30! 512121511 ]4i313]31312! Costa Rica |Cubana Blanca white 1 - June 1955
286 11 13lslzl2t3f1 |51 lalstalz]i|a] vamsica' L white 12 months | July 1955
27 Ihislitidzlsiilelial3lsl3l1 i3] samaica = light tan " July (1955 |
i 291 |1 |3fcjrfz{s]i]e]ilafs[s|2]a]2| tameico = light tan | " July 1955
| 294 !I slidzlzialilel)jai3lsfz)) |3] Jomaica - pink tan | A July 1955 I
20 O 50 ) 8 5 8 I 7 5 0 ) I Bolivia29 = I'ight tan 5 months | Jan. 1962
i o (T B3 s 00 e o il Y G0 A e e ) i Bo!fvlaza Amarilia | fght tan 8 months | Jan. 1962
ast [if3ls]ilzi3]rfs] 312]3 ]3] peru!® Amarilla S:L\;L::g}yellm SRE
466 F 11313 1 2 2811671 313135 pery I 2 Iight tan 4 months | Feb. 1962

* Amino acld analysis fol lows
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87
29— 34181 o831 537 8 549
.89 .8l
294—=3—|29 232
93 92
415—2—287 254
B84

466—28 444 —2 46| —++82—286
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Group 16

Description

IRoof external ly smooth and |ight tan; root flesh white (44), white with pink
stripes). Stems silver; storey length moderate; scars slightly raised, rarely
moderately raised (432). Branches moderate (state 2). Leaves seven-|obed;
leaf lobes obovate with scme sinuosity or with smooth margins. Median |obe
long and of median width. Petioles red. Young follage variable, reddish

" blue, blulsh green or green.

Discussion

 Population 122 differs from 120, the base articulator of group 15, by
having more branches. The coding of 297 is identical to 122. Population
297 1s a more vigorous plant, erect rather than inclined stoms,and wlth more
and larger leaves. The root subepidermis of 112 Is |ight pink whereas 297
Is light tan; the latter has a slight yellowing of the silver colored stem.

The remalnder of the populations are Bolivian and form a hemogeneous

unit among themselves. The lobes of the leaves of the three populations

as In group 16, are long-cbovate and the margins are sinuous.
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Table 24.

Morphological and Other Descriptive Information for Group I€

i

-:,_3‘ _..: Gharecrar punber _ | | Galor of ! i I
slon | W I ANC AT ATAT : oot S Date of |
ERLOUTTL S e s G Sl it
1 e e | ] T i i ! i -

220 [Esh ! 1§2j2)2) Sf 1iaisisfzfrs {Jamaicai Cuba (cuban) | light pink { 12 months ! June 1954 |
A L t ! :
L oar Lilstolrizlafzisti]a)3tsf2]l|3}lenaica - light tan il June 1954 |
| T o
| 432 s O 8 e {_2’ | 5 L - 2 e T S ) 2 E!r:ll\.r'la33 Moja Blanca pale pink 6 months | Jan. 1962 |
mopEae— b ] 1 —— |
| 441 b shalilaizlzlstitalztalz]nty Bolivia®' | Rosada light tan 15 months. | Jan. 1962
i | ! } e i
i fiezd :
| aag | siifilal2lals]ilalafsl2ji]2 Bolivia~® |Rosada pale pink 3 months | Jan. 1962 !
' bl e i |
:_ i i e = i |
| !
! {1 i = i
i _ i
[ ! Zitiat
i | | 5
I [ S § !
! ! ; l
! 1
l |
| |

| e |

See Appendix for exact Iocallflas ;ﬁ."
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Group 17

Description

B - Root externally smooth and pink, pinkish brown, or purplish pink (453);

l__roo‘i' flesh white. Stem silver, storey length moderate, except 453 long;
scars moderately or slightly raised. Branches: one or two, but not one
“1f near top of stem. Leaves five- to nine-lobed; leaf lobes obovate with
_. ;Impie margins or some sinuosity; median lobe of variable length but

medium wide. Petiole green. Young foliage green.

bfécuss?on

?f' “Thls group of four populations is not a very homogemeous group, par-
'WthCUiprly 453 which Is one of the four most distinct populations of the
.;ﬁpopfh;roo?ed division. The three Jamaican populations are very interesting
iﬁ respect to thelr leaf-lobe shape which is best described as long-cbovata.
S(ﬁnificanfly, though for reasons not understood by us at the moment, |12
fana 124 are the first popQIaTlons that artlculate with the |Inear-lobed,

B

j-smoﬁfh-rooTad group (populations |14 and 13| of Group |4). Population |12

g also articulates with another long-obovate population, 289 of Group [8.

Tha lobe-width of the Peruvian population 453 was coded as medium
(2;6—4.3 cm), but the width Is at the upper |imit of this state. Another

spec]men of Thls population might indicate a wider lobe. The margins of

Thls last population Is unusual in having the

$ férﬁai-‘cqlor of the root and sub-epidermls pink mixed with purple. All
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Paniilatlon and N r& col lection number.

Table 25. Morphological and Other Descriptive Information for Group |7
s el e IS K ‘:‘"—*"""" - i ~
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124 |_|_f«:1| 1121 3] 216l 1fat2tzl2}al3] Jamaica White House - " June |954!-_
St e 12 llight purp= ths | Feb. 1962 i
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Group |8

Description

Root externally smooth and light brown, except |21 pink brown, and 493
dark crange yel low; roo; flesh usual ly white fo cream, occasionally yellow. Stems
silver; storey length most frequently short but often moderate in length; scars
commonly either slightly or moderately raised by occasienally smooth or very
large. Branching, more than two branches except 366 branched at midpoint of
plant and near base and 445 only at tfop. Leaves seven-lobed; leaf lobes
obovate with smooth margins (289, 327 somewhat sinuous); the median |lobes
of variable length and commonly of medium width, but may be narrow or wide.
Petiole usually green but also red. Young foliage usually green, but some-

+imes reddish blue (296, 443) or bluish green (332, 406).

Discussion

The group as a whole Is rather well characterized by being essentially
many branched and with seven-, obovate-, lobed-|eaves. The group may be
divided into three sections (Ftg. 13). The subset originating from |27
have elther small or medium length leaf lobes and short stem stories ex-
cept for 298 with moderate sized storey lengths. The populations in the last
subset, originating with 296 usually have moderate sized leaf lobes and the
storey lengths are short. The petioles of this last set are red; whereas all
the other populations except 12| are green. Population 12| is also distinguished
by an unusually large root. There is a distinct broadening of the |eaf lobes
relative to the length of the leaf in the subgroup articulating with 296. This
is true of 296 from Jamaica though by no means as distinctly as with the
South American populations which comprise the remalnder of the subgroup.
The wid+h of the lobe blade of 296 is wide relative to other Jamaican popula-

tlons.
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Table 2E.

Morphological and Other Descriptive Information for Group |8

Lhar“c rer huiaber i Golor of ]
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t e e I PR L
Ll 2 af 3p 51 1) a) 3 3 2y 4] 3| Jamalca - white July 1955 |
et -t T ‘I
t 3} 1] 1] 1] 3} 3p 5¢ 1} af 3| 1] 1} 4} 3] Jemalca - I'ight tan 15 months | Juhe 1960
o1 { = H
Sk sl 3 s 1) 4| 2 2] o] 4] 3| Brezt)? Xingu pale orange= | 14 nonths | June 1960
et il S yvellow 3 _L
| 3; sl sl ol af 3} 1] 2§ 4} 2 Brazil5 Mata Negra white 10 months | June IQGU ;
2 0 I O B grazi|® Mantelga - 24 months | Feb. 1961 {
FERETER B 6 Mandioca - i
2 3 3 50 1} af 3} 3} 3] 4] 3| Brezll o [1ght tan 24 months Fe_ti._lglﬁﬁldt'
$ an Manipeba !
PESHEEI 4E 3j 24 31 1| 2| Brazil e light pink 36 months | Mar. 1961 |
d a3l sl 1| o) 3l 2 2| 1] 1] Botvia®® | Bianca I1ght tan 13 months | Jan. 1962
A 20l s ol 4l s 1] 2l 1] 3] eotivia® | Bianca light tan 12 months | Jan. 1962
aos Lol al ol 2 2 3| st o] 4 3] 3 34 3 Brazil® . Mamacheira | white ? Feb. 1962

* Amino acld anaiysls fol lows
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firiin 18

Table 27. FProteln and Aminc Acld Analyses

318 Proximate Annlvain of Manioc Looavies
Percent per 00 gm

Dry
Hoisture
Protein 5.10 24.46
Ether Extract! .75 5.39
#sh 1.89 9.06
Crude Fiber |47 105
Carbohydrates 10.64 51.03%
Calories 28 T

|. Considered as fat for the calculation of caloric values.

o
: _glg Amino Acid Delerming | Tons
sl Percent (16 am Hilrogen hasis)
# if{ﬂ : Alanine 5.68 Lysine 8.4
At Arginine 5.04 Methionine 1.39
‘Aspartic Acid 10.10 Pheny lalaning 5.79
i & 1L Cystine 1.99 Froljne 6.14
3 # Glutamic Acid 10.10 Serine 4.96
. ¥ Glycine 2.6 Threonine 4.71
1%  Histidine 2.30 ey RRpasie 1.69
|seleucine 4.92 Tyrasine 4.25
: , . Leucine 8.66 Valijne 5.65
%
Cyanide in |eaf 39 ppm

Analysis made by Food and Drug Research labs., Inc.
Muspeih, Ouenns, banng s land, MY

Digitized by the Hunt Institute for Botanical Documentation
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.89

| 299 332

93 .89

495 1—378—2 1281142 {_|27 B o7 % oog

87 .89
I 121 126 (318)
80 83
307 445

8l

443 .89 296 86 366
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Group 19

Description

Root externally smooth and |ight tan or light brown, rarely light pink
(116); root flesh white, except 329, vivid yellow. Stem silver; storey length
moderate; seldom short (316, 405), scars variable. Branching variable, most-
ly more than two branches, rarely unbranched (316). Leaves commonly five-
lobed, seldom seven-lobed or nine-lobed (316); leaf-lobes ocbovate with
smooth margins, seldom with some sinuosity (316, 329); the median lobe
short or moderate In length and usually of moderate width, but narrow in
316 and 329 and wide in 405. Peticle color usually with some red color
but occasionally green. Young foliage usually reddish blue or bluish green

but alsc green.

Discussion

The upper subset of Group |9, which has no population that can be
really considered as a center of radiation unless we elect 458 to that
rcle, has the lobes of the leaves of medium length rather than shert as in
the lower subset with 125 as the articulation point. The set containing
458 1s much more homogeneous than the second set which contains 329 and 405,
the two populations which are very dissimilar to other populations of M.
esculenta. 329 from Para, Brazil, has obovate inflorescent leaves and
both broad-|inear and narrow-obovate vegetative leaf-lobes. 405 has very
short, very broad obovate l|eaf-lobes that are dark green, glossy above and
Ifght green glaucous below. |fs closest relative is 125 from Jamaica that
similarly has the underside glaucous colored and the upper side dark green.
A note on 405 relates the leaf appearance to M. piauhyensis Ule, indigenous
in the same region as the cultivar.

Population 229 from Costa Rica has the underside of the leaves glaucous

as frequently occurs in Costa Rican populations. |n the same subset, ||6,

301 and 302 have the light bluish gray colored undersides of Fha |
= 3 e |eaves

sometimes found in the Jamaican populations.
Digitized by the Hunt Institute for Botanical Documentation
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¥ see Appendix for exact localltles

.e - 5 e ! =
s Lilsh Talzlzls snla =iz 21} |3 Janaic: iDam=°l | p]nk 12 months | June 1954
LERd RO 1 LA 2 8 e 8 ‘2 2|0 |2 | Jamaice [Westroreland | - ' June 1954
— = et e - - R fece=Sactatame < LT B = AEE e e - -
FL W03 T 2 R B S 0 ; 2 ! }1 lamaica fthvg Jeo | lfent +an i June 954
229 4w [3)if bzl zi 2§53 [ |4 |3 2 |2 |1 fs costa. nrha |- | - |- | Juneisss
205 |1 {a|i] iz} sis|s] s 3 22 2 | E |JamaucA‘ | - | 1ight plnk | 12 ronths b July 1955
o ladslotnizlzlalslija) 3 lziz2|4 2 | Jamaica = | crean white | ,2 renths | July. 1955
3020 il S 245 E50l ‘4|322 2|4[2 Jamalca t - Ewh:‘re | J | July 195‘
LTI R A ) N D U A 2 Jamaica e | white |15 months | June 1960
#3229 [ S U 2 2030 b BrazH 'Nlple f I ight tan | 10 months | June 1960
365 !1_'550 e el S S 4|3||:2"If3 Brazll |PT1‘ar‘1gue | - ! I2rr'on+h5: Feb. 961
e e Al e T e ol et 1E e e
| | 1 H -
aos i Labd ol chal st s liisl sinjzie]s | Brazil | Cravo | white " Mar. 196
FEERR T ) N B A et 212142 Peru'5 | Bianco | ye[lowlsh plnk 9 ronths | Fob. 962
e e o o e : : .W__} e e R T
0 e . 0 ] R DO i 1 5 e o i L | e 2 b L T
e el AT T O T -_ i :
i W Il (ol oot ST e O S O O A o SO TP P B e 8 S e :
' \ ' { | | i i { | | [
e o py st ol v e e e ._.i._.._l._ R _.._j.._—....__.—-l —
Bl A 0 0 i ,)._I.._l___l___il.._l__ i Tl L T R
pec HE=LE [ | P 1 i | |
i i B N R a .f |
P S e e S S P 4 [ | : %
eI R s | | |
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Group /¥
Teble 29. Protein and Amire Acid Analyses

316 Proximate Analysis of Manioc Leaves
Percent per |00 gm

As received Dry
Molsture 79.10
Protein B30 25.65
Ether Fxfraﬁfl 2,67 |2.78
Ash 1.56 7.45
Crude Fliber |57 7.51
Carbohydrates 9.74 46.60
Calories B4.43 404.0

|. Considered as fat for the calculation of caloric values.

316 Amino Acid Detarminations
Percent (16 am HNilronan basis)

Alanine 5.66 Lysine 5,94
Arginine 4,29 Methiaonine .79
Aspartiz fcid 10,64 Phenylalanine 5,85
Cystine {24 Prol ine Pl
Glutamic Acid 10,43 Gerine 4.80
Glycine 5.66 Threonine 5.0l
Histidine 2.05 Tryptophane 1.50
Iscleucine 5.08 Tyrosine 4.30
Leucine 7.56 Valine 5.59
Cyanide in leaf 34 ppm

pnalysis made by Faod and Druq Beseanch Labs., I 'niczs
Hanpisth, Ouecns, Long bsland, HY.

| w———=Pioittred by the Hunt Institute for Botanical Documentation
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Group /2

Tabhe 29. ©rotein and Amino Acid Analyses

3729 Proximale Analpde of Wiin e Lisaver
Pereent per 100 gm

As_recoived bry
Moistura 72.13

Protein 7.74 27,712
Ether Exfrnc'}' 4,16 14.93
Ash | .44 5,47
Crude Fiter (S 3.98
Carbohydrates 15.42 48,15
Calories 2225} 438,

|. Considered as fat for the calculation of ealoric values.

329 Amino Acid Determinations
Parcent (16 am Hitrooen basis)

Aaninne B 5T (VER T 6.07
Araindne 5.70 Pes L i | .54
Asparlic Acirl 9.48 icsry Lan L b re 5,45
Cystinn |02 Peiediinn 6.40
Glutamic Acid 10.80 Serine 5.05
Glycine 5.10 Threonine 4.85
Histidine 3.22 Tryptophane 2.18
Ispleucine 4,54 Tyrosine 3.68
Leucine BiA2 Valine 5.46
fyanide Tn leafl 60 ppim

Analysis qub by rf.od and Drug Research Labs., Inc.
sneth, Oueens, Lono Island, N.Y.

wrm=-Pigitimed-by the-Hunt Institute for Botanical Documentation
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COMMENTS

Vernacular name

Most recent identifica-
tien, or identification
comment

Most recent identifier

Other identifications

Rogers and Appan
ldentification

Type designation

Author

Origtnal name of type
Col lector

Col lector Number
Duplicate specimens

Year of collection

Month of col lection

Day of Collection

i
Digitized by the ‘Hunt

iNAME

NAME 7

NAME

NAME

NAME

NAME
NAME
NAME
NAME g

ORDERE &
NAME

CODE 5,

CODE 6

Instit

> 0 o m

If no use, then Just place two commas togather

o

If no vernacular name, place two commas ,,

If in genus Manihot = M. I|f other genus,
write it out. |f genus only = M. sp.

| f sp. corrected but not given, then M. not-
angustiloba as three words. Authority (ies)
to be included and brackets instead of paren—
theses. |f none, unident. Leave one space
between species name and authority.

Name space initials with periods. Rogers D.J.
If not signed, then ,, no identifier.

Name, slash identifier or if no identifler —
fol lowed by semicolon if additional identifi-
cations.

At present time fwo commas ,,

Leave off -type. Thus; holo, isoc, lecto,
neo, para, efc. SP = not a type. |f not
sure if type, then "possible'.

At all times author of name; If author did
not in some acceptable manner designate type
of specles, then a (;) and designator if
known. na = not applicable.

Jatropha Manihot

Use one number, an item number, giving
preference to the lowest [tem number in the
duplicated or eguivalence set. |f no
duplicate, write None.

1753 to X written out in numerical form.

1 thru |2 for each month and |2 additional
as follows:

13, Jan. & Feb. 19. July & Aug.
14, Feb. & Mar. 20. Aug. & Sept.
15. Mar. & Apr. 2l. Sept. & Oct.
|6, Apr. & May 22. Oct. & Nov.
17. May & June 23. Nov. & Dec.
18, June & July 24, Dec. & Jan

»» = month not known

32 = varians and Is used when monthly descrip
tor coding is In states |3 thru 24 or varlable
dates within month - we may with some collec-
tions for the |atter wish to divide the month
into halves, thirds or fourths In which case
additional states would have to be created.

| = 31 + 32 »» = day not known

ute for Botanical Documentation



K MODE COMMENTS
16 Country of collection NAME A& B | ¥ not known ,,
17 Province/State of NAME A&B I'f not known ,, Unknown either because of
Col lection inability to determine, or truly unknown.
18. |Preclse Local ity of NAME B
Collection
19. Herbar!um NAME 6 A & B | Use accepted abbreviations In Index Harb-
arlum. Abbreviate In letters.
20 Herbarium accession # NAME B Accesslon number In whatever form.
No accession number = ,,
2] Condition of flowers CODE 2 A 0 = no information
| = absent
2 = present
22 Condition of fruit CODE 3 A 0 = no information
| = absent
2 = Immature
3 = damaged
4 = mature
23 Condltion of roots CODE 2 A 0 = no Information
| = absent
2 = present
24 Mature seeds CODE 2 A 0 = no infoermation
| = absent
2 = present
25 Condition of specimen |CODE 2 A&B | 0= no Information
| = poor
2 = falr
3 = good
26 Additional comments CORE 2 A 0 = no Information
| = absent
2 = present
27 Comments NAME D
|
Digitized by the Hunt!Institute for Botanical Documentation




29 August 1967

Mr. Tom Whitfield
1041 Ponderosa Drive, #8
Fort Collins, Colo. 80521

Dear Tom,

| noticed on the table thls morning the chart for Group I5.
This replaces the one you have already done. One 5jj was Incorrect
and that was sufficlent o change the flgure.

| have some notes that | made In regard fo the flgures:
On Flg. 10 (Group 1, Linear-lobed follage, between 450 and 546

add (.82)
On Flg. |3 = Group I1C, Insert 332 with an 5!] of (.89) to
JeT. hus 293 (DELETE)
332 g )
Leas) — og——ag GO — i s
,D27 -
[ (.89)
126 [318] etc.

On Flg. 12, OMIT lia and Ilﬁ; also IIC. Omit words Group |
both times affer Linear-Lobed Follage.

| hope this Is all. Have a good year at school this session.

Sincerely,

Hanry 5. Fleming

Digitized by the Hunt Institute for Botanical Documentation
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