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Dear Dr.HcClintock,

I am very disapointed about the way our plans on meeting here
ended up. I was prepared and had several things to show and discuss with
you and Dr.Brown; I need some advises and probably some help also. “hen
we meet again I will tell you about the way our planed meeting was handled.
I am not very happy with the things around here; not the things directly
linked to our research program but the general ones. Dr.Brieger has already
time for retiring and looks like he is preparing his retirement for a date
not far from nowe I am not liking the way this preparation has been done.
Fow he took the encharge of organizing the Biology Dept. at the University
of Brasilia and this is taking more than half of the time he should devote
to Piracicaba.

The Symposium developed smoothly here. Since I was the only
one who had no specific vprogram during the meetings, most of the job was
put on my shoulders. Dr.3tephens was here and I could show him my results
and get his impressions and acvises.

I zot preocupied ahout the last paragraph of your last letter,
where you asked avout the pictures you sent me after the meeting in Ilexico.
T am sorry, however I received them and I thanked you in a letter sent a
week later., In the same letter I enclosed some knobs pictures I +ook here
asking your opinion about them,, Unfortunatelly the plates I brought from
Hexico were all defective.wkﬁﬁeﬂtake the pictures emd part of the nlates are
impressed bub others not. The nen impressed spots are irregular in shave.
It looks like the problem is with the distribution of the gely o+ the ovrface
of the plate., 1 tried to buy new ones in Brasil, but they are not found.
The Kodakk veople here promised me to importe some samples from the States

ut so far T #Zot nothing. I am using the 35 mm high contrast film I
brought from Ilexico. I had some trouble with the focus of my microscove;
it was fixed and now, although 1 am not completely satisfied, the quality
of my pictures, I think, was improved.

I also sent you copy of a letter of our School to The Hocie-

feller Foundation, asking urgency for thre material and equivment destinated
to the maize program. The freezer already arrived in Brasil and probably
nezt weel it will be at Piracicaba. The purchase of the Follaroid equip-
ment is in development and 1 expect to have it ir use by lovember cr Tecem-
ber. 7The same is irue for the seed gshorage chamber.

™

The knob analysis is going not as fast as 1 would like. Last
semester I had to givé two courses (on crtorenetics and evolution of culti=-

vated plants) and this took zreat part of my time. However I got new data
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from the north of Argentina, finished the samples of Cateto, started the
examen of the material collected last year in northeastern Zrasil and on
dent types from Sao Paulo. I organized my data in percentages and in

diagrams. "he comparisors seems to me easier in this way. I am sending
to you, enclosed, a copy of the diagrans obtained., Zach diagram corres-
ponds to a knob (¥odulo). In the horizontal axe I cdisplayed the regions

from where the samples came; 1n the vertical axe the perceniage of plants,
in each region, wi the presence of knob in the position of the chromo-
some considered. The o’1d lines corresponds to small knols, dotted lines

to large knobs and broken off lines to medium knob. 4As you can see in the
horizontal axe, I dispvosed the regions following the sense north-south

along the coast until Parana and than I went west throuch iato Grosso zsouth>,
Paraguai, Mato Grosso (north), north of Argentina and then I came bLack to

Rio Grande do Sul and Uruguai in the coast. I did not considered the data
from 5 plants of pop corn from Buenos Aires and I divided !ato Grosso only in
two regions. 3Sac Paulo was considered as a onle and not divided according
the Parana River. In lexico we consi&ere e data from Buenos Aires,
divided lato Grosso in four regions and v1ded Sao Paulo and Minas Gerais
accordingly the river and not the politlcal divisions.

Ir tke north of liato Grosso, Yorth of Argentins, Parasjuai and
south of Hato Grosso (I am calling this area, Para;uai area), the /ndean
complex is strongly represented. In the north of lato %rosso and north of
Lrzentina almost 1007 of the plants have a small Y“nob in position TL. To
the left and to the right of these regions, cn the diagram, the frequency of
plants carrying this knob goes down gradually and the frequency of plants
carrying medium and large knobs in the same position, goes up. The medium
knob in this position, according your data, does occur in Chile but not in
Dolivia. According my data it does not occur in north of Argentina. Iro-
bably it was introduced in Paraguai and south of Iiato Grosso from the east
or the south (un?ortunatellv we have no data from irgertina)., The gradient
showed by this diagram impressed me. The situation of the knob in the
position 6L3 is also interesting. The frequency of the small knob is very
high in plants from all the regions. EHowever if the diagram of the knob in
position 6L2 is examined one can see that it is almost absent ir the Jorth
lMato Grosso and North Argentina, but it is highly freguent in the regions
far from these areas. Thus if the d*a;ra 1s for oL} ~nd 6L2 are exanmined
torgether one has the impression that in the Forth of Argentina and “ato Gros-
so the 6L3 was introduced or originated alone while in the other regions it
was introduced or origzinated together with 6L2. If the data are analysed
as we did in llexico separating the freguency of 6L3, 6L2 and both together,
the situation is clear. Probably 6L3 in Parasuail area originated from the
Andean complex and in other areas originated from other complex.

In the Paraguai area (south of ato Urosso, north of lato Sros-
so, Paraguai, north of Arg zentina) besides the Andean Complex, other knobs
are found, probably ¢ntroduced from other areas. A small nob in nosition 15
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is found in Paraguai and North of Argentina. It is absent in lia%to Grossoc,
in Chile and Bolivia (according your maps). Thus it seems it was in-
troduced from the south. A medium knob in position 2I. has low frequency in
South of lato Grosso and a large knob has very low frequency in Paraguai.
These knobs are not found in Bolivia and Chile. & small knod in position

3L was found in about 257 of the plants in Teraguai and south of liato Gros-~
so, it was also found in iorth of Argentinz, ledium and large knob in this
position was found in FParaguai. The small knob was absent in Tolivia. The
srall-mediw (your classification) knob is found in Chile and the large in
Dolivia. It seems ito me this knob was introduced in Paraguai from the east.

“he mecium knob was found in Faraguai, south of Mato CGrosso,
and looks to me it was introduced from the east, more precisely from Iarara.
In avout %% of the plants from Paraguai was found a large ¥nob in this po-
sition. This knob was also found in Bolivia 2nd in Chile. A medium kmob
in this position was found in Chile. 1IY seems to me the medium knob is
characteristic of a race found in Parana and cultivated by the Caingang
Indians. It is a white floury dent.

The small knob in position 5L seers characteristic of Jato Sros-
so and Yarana. It is found in Chile together with the medium knob and is
absent in Tolivia where in this position only a large knob appears.

The situation in relation the long arm of chromosome 8 is still
a little confuse to me and I am trying to dissect it.

The small ¥nob in position 95 is interesting. It was found in
all Paragual area being a little more freguent in the Nerth of Iiato fGrossc.
It was also found in Chile and Bolivia. In the long arm of the sare chro-
nmosome a small knob is found at low frequency irn the Paraguai arez. In
Chile and Bolivia a large knob is found in this position.

in chro-

[oN

nobs are absent in positions 1L, 38, 45, 55, 6Ll1, an
mosome 10, in the plants I have sc Tar examined.

Although I made not diagram for position 7S5, in tre Guianas,
a small knob was found in 5 plants out of 9 and a large knob in 1 plan® out
of 9. Also in Uruguai, a large knob was found in 4 planis out of 18.

Looking the diagrams I have the impression that the Parsna
region has a characteristic complex formed by a medium knob in position 4L,
small knob in 5L, probably a medium knob in 7L and a medium knob in 8L1.

It seems clear the relation between Guianas and Urusuai, howe-
ver this relation is more guslitative than quantitative. This means that
one find in one region most of the knobs found in the another, however the
percentage of plants carrying the knobs are different. This can be well
illustrated by the situation related to the small knob in position 9L. This
knob is found in approximatelly 907 of the plants from the Guianas but in
only 25% of plants from Uruguai. The inclusion of data from Ceara and
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northeast Brasil brought some interesting new aspects. It can be seen now
some continuity along the coast from Guianas to Uruguai with an interruption
in Parana and probably Santa Catarina from where nothing was so far examined.
The situation along the coast is certainly comnlicated by the several ancient
and recent introductions mainly from Mexico and the United States. I have
Just received some samples from the region of Para in north of Brasil, where
introduction has been little or almost nothing. The examen of this material
will give probably the knob constitution of the coastal maize and will be
possible to get an idea of the introductions.

In summary, I am seeing four or three areas in our region. “he

Paraguai area, characterized by the Andean complex of knobs with some intrc-
gression mainly in Paraguai and south of lato Grosso. These introgressions
came mainly from the south, and in lesser degree from the west, north and
east. & second area is the Parans area, characterized by a2 medium knob in
L, a small knob in 5L, a medium knob in 8L1 and a medium knob in 7L. Tre
third area is the Guianas and Urusuai area characiterized hy lar nd
medium knobs,and the fourth area is the coastal region from Ceara to Sao
Paulo, characterized by medium and large knobs. There is POSS

Guianas and Uruguai are extensions of the coastal area.

o
")

~

Tuxperos have been introduced in Brasil since long & -
car: be the origin of the medium size knobs along the coast. I am sure that
more data will clarify more on the general situation.

I separated my data by races and looked the correlation with
geographical areas. In some regions as Guianas (Cateto), north of iato
Grosso (Interlocked), south of liato Grosso (ivati Diakaira), Parani (Cain-
sang Eent), orly one race occurs, however in the other areas plants from
two or more raccs were examined. From the north of Argentina was included
about 8 morfological races. Yhat is interesting is that the knob
constitution of the races change with the area. For exarple, let me rention
the race "Avati Tupi" or "Cristal". The plants of this race which I
examined came from linas Gerais, Sao Paulo snd Paraguai. 4 small knob
was found in positicn 15 in plants from these three resion however in
position 2L, medium and large knobs were found i } medium
vnobs in Sao Paulo but no knob in Paraguai. In position found a
small knob in plents from the three above rmentioned areas, however in
Hinas Gerais were also found in this position medium and largze ¥nobs, and
in Sao Paulo lsrge knob. The same situation is true for other nositions.
In general however, the samples from Sao Paulo and Jinas Gerais have mediur
and large size knobs which are not found in Paraguai., I think that an
irtensive analysis of indivicdual races will bring good infermations about
infiltrations; thowever a much larger amount of data must be accumulated.
I think this ¥ probably will be the second step in our work. The Cateto
race f{rom sed¢effh regiontalso showed variation in knob constitution., I anm
trying to o this "dissection" of kmob data, using Kato's materisl and thre

e
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results coming out are interesting. I analyzed, for exarmple, the Coastal
Flint and the Tuzon. The infiltration of one in the other in certain areas
is clear,mainly in Panama.

Right now I am looking in my data the question of homozygosity
and heterozysosity of knobs., One difficulty is the low number per region.
In some cases I am finding a random distribution of the three classes -
honozygous knobbed, heterozygous and homozygous knobless; in other, a pre-
dominance of one or another class. MNowever I am in doubt if this is result
of a sampling or if it is a real non random distribution resulting fron
selection effect. In general, however, the observation made by ¥Yato that
the larger knobs tend*%ppear in homozygous conditiony, more frequently)seems
to be true.

This is the general situation around here. I still have a
lot of details and 1 would like %o show and discuss them with our group. I
think we have to wait until the next meeting in october.

Just before the Symposium was visiting with me the Professor
ol' Genetics and the Nean of the University of llaracaibo, in Venezuelas
They were interested in our program of studies on maize and decided to send
next January, a just graduate man, to Piracicaba. He will stay working
here with me during 18 to 24 months. The University of Haracaibo will pay
his fellowship. The plan of work I have proposed to him, is the knob analy-
sis of the races from Venezuela. They consider the collection already made
in Venezuela, not complete. Nost of the samples were obtained along the
roads and bought in markets as they informed me. They will do some re-
collection mainly in regions far from the roads, were nothing was done so
far. These material will be grown here, next Kovember,

411 the samples we collected in northeast RBrasil was photo-
graphed, measured and now I am sending 600 seeds from each to Tr.’ellhausen
- IT 3 © ’
in llexico.

“wo weeks from now I will leave for a collecting trip in the
Amazonas region. The University of Brasilia will lend me a small airplane
used by people studing anthropology fo-~ ““eir contacts with the Indians,.
If possible I will leave Brasilia, go north, until Delem in Para, making
stops in regions clore to the Indians reserves. lajor Goodman is going
along with me and also a fellow from our department. The plane has room
for only four persons. This trin will be done in more or less 30 days.

1 am sending to Dr.Brown a list of samples I would like to
obtain in Forth Collins, Colorado. They are mainly from the Guianas andg
Uruguai.

Sincerely yours,

\(,/(/:74‘"‘ »w—z\-"'——ﬁ’e‘

A PLhmenschein
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