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COLLECTION OF ARACHIS GERMPLASM !N BRAZIL
(March 1982)

V. Ramanatha Rao*

SUMMARY AND CONCLUSIONS

During March 1982, ICRISAT participated in a groundnut (Arachis) germplasm
collection mission in Brazil organized by Centro Nacional de Recursos Geneticos
(CENARGEN) of Empresa Brasileira de Pesquica Aqropecuaria (EMBRAPA), Brazi), The
main objective of the mission was to search and collect wild species of Arachis ﬁ
in the northern Goias province of Brazil. Based on information available earlier
the mission wag timed in the month of March, [Excellent planning and organization
by CENARGEN made the mission a successful one, The trip lasted three weeks and a
total of 51 Axachis samples and 157 samples of various grasses and legumes were

collected (Table 1).

This trip exemplified the nomenclatorial difficulties with Aachis, Every
trip so far produced some surprises and question marks. A new distribution pattern
for sect. Extnaqgnvosae was estzblished, A Lunchell{< extends all the way to |
Imperatriz in the north. Arachis marginata, an incompletely known specfes, no
longer present in living coliections, was located and collected. Possibly a neﬁt

species in section Taiseminale, and one in section Anachis were collected.

!

The second part of the trip was concerned with a visit to Caribbean f
Research and Development Institute (CARDI). St. Augustine, Trinidad, for explore

ing the possibility of collection of groundnut germplasm in the Caribbean and
*Botanist, Genetic Resources Unit, ICRISAT, Hyderabad, India.




Table 1. Summary of Arachis germplasm collected {n Brazil - March 1982

State Section Species No. of accession Remarks
5333 or H;rgir1um

plants only

Wild Extaanervosae Llutescoms ] - -
. ) prostrata 2, 2 .
. " burchellid 18 3 -
" " slvestrls 2 1 -
" " marginata 2 - -
" y ? 10 - Close to pwstrata §
burchelldd
" Talseminate { ] - Unident{f{ed-naw
species?
. AMachis ? 2 - -do-
Culti- " hypogaea
vated ssp. fastigiata
var, fastigiata 5 - Market samples
var. vulgaris 2 - -do-
Total: 45 6

also collecting information on pigeonpea cultivation in that area. Dr. S.Q.
Haque was the contact person at CARDI and discussions with him lead to formula-
tion of a collection strategy for groundnut in the countries where CARDI has an
active program. This will be aided by various research workers in this area,
and the germplasm collected will be sent to ICRISAT for evaluation and main-
tenance purposes. The information obtained on pigeonpea cultivation will help

formulating plans for collectfon in this region.
INTRODUCTION

Brazil is an important area of diversity for Axachis and the Genetic
Resources Unit of ICRISAT has recognized Brazi) as an important source of



Machis germplasm. Several regions were covered in the past by various workers:
Prof. Krapovickas, Drs. Gregory, Hemmons, Simpson, Langford. However, explora-
tion of some areas in Brazil including the northern part of Goias has not been
extensive. For this purpose CENARGEN had proposed several field trips in Brazil
and International Board for Plant Genetic Re;ources (IBPGR) agreed to finance
these expedition. The trip in which | participated was the third in the series
of collection trips proposed by CENARGEN. Discussfons between CENARGEN and GRU
in 1981 resulted in this joint germplasm collection in Brazil, While the cost
for other collectors was covered by an IBPGR grant, all my expenses were covered
by ICRISAT,

COLLECTING TEAM

Dr. Jose F.M. Valls, Curator, CENARGEN/EMBRAPA, Brasilia, Brazil.
Prof. A. Krapovickas, Universidad Nacional del Nordeste, Corrientes, Argentina.
Mr. G.P. Silva, Agric, Technician, CENARGEN/EMBRAPA, Brasilia, Brazil.

COLLECTION STRATEGY

The present collection was launched in the month of March based on the
{nformation available on the wild species in this region. As this was not a
season for cultivated groundnut, we could only get a few samples from the
markets. In case of the wild species the seeds were collected from as many
plants as possible in order to obtain population samples. However, when the
differences were very obvious plants were collected separately. In wild Arachis
the pods are small and are spread over a large area around the plant, sometimes

pegs going away as far as 40 cm from the node. We had to dig up quit a



bit of the sofl and sift it carefully for the small pods. If the soil was wet
it was more difficult. If water was available we could wash the soil and find
the pods, otherwise we used to carry sacks full of soil and sift later on. Me
also made herbarium specimens and took 1iving plants to be planted in the net
house at CENARGEN.
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Many others whose names are not listed above helped in the mission and

made my stay in Brazi) and Trinidad 2 pleasant one. Their help is gratefully
acknowledged.

ITINERARY
1982

23/2 Hyderabad - Bombay

24/2 Bombay - London - Rio de Janeiro
25/2 Rio de Janeiro - Brasilia

26/2 Brasilia - CENARGEN

27/2 Brasilia

28/2 Brasilia (A. Krapovickas arrived)
1/3 Brasilia - CENARGEN

2/3 Brasilia - Anapolis - Jaragua - Rialma - Uruacu
3/3 Uruacu - Campinorte - Parangatu - Gurupi

4/3 Gurupi - Formoso - I1ha do Bananal - Gurupi

5/3 Gurupi - Rio Santa Teresa - Pexie - Gurupi

6/3 Gurupi - Rosalandia - Paraiso do Norte

1/3 Paraiso do Norte - Miracema do Norte - Guaraf
8/3 Guarai - Colinas - Araguaima

9/3 Araguaina - 3 km South - Araguaina

10/3 Araguaina . Estefrito - Porto Franco - Imperatriz

14/3 Imperatriz - 20 km N - Imperatriz

12/3 Imperatriz - Carolina

13/3 Carolina - Road to Balsas - Carolina - Filadelfia - Araguaina
14/3 Araguaina - Colinas de Goias - Brasilandia - Paraiso do Norte
15/3 Paraiso do Norte - Porto Nacional

16/3 Porto Nacional - Natividade - Dianapolis

17/3 Dianapolis - Novo Jardim - Barreiras

18/3 Barreiras - Ibotiram

19/3 Ibotirama - Road to Paratinga - Ibotirama

20/3 Ibotirama - Barreiras - Posse

21/3 Posse - Farmosa - Brasilia

22-23/3 Brasilia (CENARGEN)

24/3 Brasilia - Rio de Janeiro - Miamt

25/3 Miam{ - Port of Spain - St. Augustine

26/3 St. Augustine (CARDI)

27/3 St. Augustine - Port of Spain

28/3 London - Bombay

29/3 Bombay - Hyderabad



TRAVEL AND TECHNICAL NOTES

Tuesday 23 - February: Hyderabad - Bombay

Wednesday 24 - February: Bombay - London

Weather conditions in London delayed my arrival there which made me
miss my onward flight to Port of Spain and forced me to change my flight. So I

went to Rio de Janeiro instead.

Thursday 25 - February:

Reached Rio ﬁround 0830 hrs and passed through immigration and customs
without much difficuity. Took the shuttle to Brasilia and called CENARGEN from
the airport. Dr. Jose F.M. Valls, germplasm curator (including for Axachis)
drove me to Hotel Bristol. He ‘nformed that Prof. Krapovickas would be in
Brasilia on 28th.

Friday 26 - February:

Went to CENARGEN along with Dr. Valls. We spent the morning looking at
material in the screenhouse. They have some problems with insects and diseases
in the screenhouse, Dr. Valls showed me the material collected during his last
trip that was being maintained in the screen house.

Later 1 met a number of scientists at CENARGEN. DOr. Giacometti was
away in Rome attending an IBPGR meeting. I briefly met Dr. S.R.F. Fagundes,
Administrative Director, and Dr. Jairo Silva, Technical Director. [ spent some
time talking to Dr. E.A.V. Morales about documentatfon at CENARGEN. They are



doing commendable work in documentation. Later | met Dr. Macaly Wetzel who i3
in-charge of the seed technology tab. She showed me around explaining some of
the proposed research projects. 1 also met Dr. Lidio Coradin, Coordinator for
germplasm collection. Dr. S.C. Coutinho, who is in charge of forest gerwplasm,
explained to me some of the work they were doing on identification of duplicates
using electrophoretic techniques. Later I met Dr. Rodolfo Godoy (who worked on
pod rot problem in groundnut at Texas ASM University), Seed Conservation Officer,
and talked to him in detail about the long-term cold storage facility that was
almost ready. The storage facflity appeared to be well planned. Or. Godoy promised
me to get me a copy of the floor plan. I also met Dr. L.A.B. de Castro, Coordi-
nator of the project on genetic engineering, for which the laboratory facilities
were under construction/installation. I also met Mr, Glocimar Pereira da Silva,

Agricultural Technician,who would do the driving for the current expedition.

Later ] met Dr. Hans from IITA who had come to Brazil to formulate a

cooperative project on collection of parasites of mealy bugs of cassava.

Saturday 27 - February:

Brasilfa sightseeing along with Dr. Hans (IITA).

Sunday 28 - February:

Dr. Valls took us around Brasilia. Prof. Krapovickas arrived in the

evening and we three discussed the itinerary plans,



Monday | - March:

went to CENARGEN along with Krapovickas. We spent the forenoon in the
screenhouse looking at the Arachis collection and taking notes for identification
of some of the material collected during 1981, Later we both met Dr. Giacometti
briefly. Then we spent most of the time in the herbarium. | met Dr. Ravi Datt
Sharma, who works in the Cerrado Research Center. He informed me that they were
trying to grow chickpea in Brazil, It seems chickpeas mature in about two months
under Brazil conditions. Later we went to encash our traveller cheques as it would
be difficult to do so en route. Meanwhile Glocimar packed the vehicle, a Toyota
Land Cruiser (assembled in Brazil, slightly smaller than the usual version and

with only two doors) with all the items needed for collection.

Tuesday 2 - March (Collections VKRS 6461-(466*)

We left Brasilia at about 0930 hrs on the Brasilia - Belem highway with
the main objective of getting away from urban aresa as quickly as possible, Ve
passed through Anapolis, Jaragua and Rialma reaching Uruacu by night. After
Jaragua we stopped to look for Arachis which was observed by other collectors

/

during last year. At the edge of a ‘cerrado’' we found three plants but found no

fruits. We found full grown plants near the river Saraiva, We dug up the sofl
around the plants and sifted it in a large sieve (as used for mining semi-precious
stones in Brazil) and obtained about 125 pods which took about two hours. This

was identified by Krapovickas as Arachis lutescens (VKRS 6466). About 5 km

FWRS = Valls, Krapovickas, Ramanath and 51Tva. WNumbering continued from
6461 to 6669.

#Cerrado = Broad leaved scrub savanna on very poor soils comprising of small
Tow trees (xerophyllous) and grass.




south of Ceres we looked for a population of Arachis lutescens collected by
Gregory and Krapovickas during 1959, but failed to locate it.

I noticed insect damage on the leaves of plants collected. A few dark
brown, necrotic spots were also observed though no sporulatfon could be seen,
Nodulation was poor and nodules were very small, ® We made herbarium specimens
of Arachis lutescens as well as other interesting plants such as Thrasya sp.,
Sporobolus sp., Manihot tripantita, and Stylosanthes guianenAiA.

Wednesday 3 - March (Collections: VKRS 6467-6487)

Left Uruacu at about 0730 hrs on the road to Belem. Noticed large farms
of rice and soybean. [ was told that most of the larqe scale farmers in this
area have come from southern states. After Brasilia was built as new capital of
Brazil, there has been a strong migration from the south and the coast towards
the west, as agriculture was extended to the 'Cerrado' region. At 5-6 km N of
Campinorte we found an 'Arachis forest' where A. prostrata was growing abundlany
(VKRS 6475) as the main component of the sub-surface veqetation. The plants were
young so we could coTlect only four pods, but many live plants and herbarium
specimens. Brown spots with dark brown or black ring and also brown necrotic
portions, which were round to irregular in shape, were observed on the leaves.

At the same site we collected seed and herbarium of Manihot pruinosa and made

herbarium specimens of Zoanla Sp., Stylosanthes nracilis, Centrosema venosum,

Vigna sp., Eriosema sp., Mesosetum sp., Axoncpus sp.. and Peltea speciosd.
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Machis prostrata (VKRS 6485) was found at the road side at km 384 on
BR 153, The soil along the road was obviously transported at the time of road
construction so we looked around where the sof} was bulldozed from and we found
it in the nearby cerrado along the 'Corrego* Funil’'. We obtained some pods and
took 1ive plants as wel) as herbsrium specimens. [ noticed small, round to
{rregular dark brown spots (similar to pepper lea;spat) some times coalescing to
large necrotic portions. I also noticed sporulation, possibly Ceacosporidium
persomatum. A few plants had a 1ight yellow mosaic pattern on the leaves similar
to mite damage.

At this site we also collected seed of Manihot sparsdfolis, M, tripantita,
and M. anomala and took herbarium specimens of Thrasya sp. Actinoladum veatielllatum,
and Dioclea sp. We reached Gurupi by 2030 hrs,

Thursday 4 - March (Collections: VKRS 6488-6513)

Left Gurupt towards the river Formoso. Looked for Arachdis at many
places and 20 km after Formoso do Araquata, in @ low land at the right side of the
road near Rio Javae, we found Axachls burchellii (VYRS 6496) in a cerrado.
Collected about 50 seeds after much digging and sifting along with some 1iving
plants. Leaves had necrotic spots similar to those on VKRS 6485. The plants
were heavily infested by woolly aphids. Then we went towards 'Ilha do Rananal’
which is formed by the two branches of the river Araguaia with a lot of marshy
land. The situation here is something similar to 'Gran Pantanal' of the Mato
Grosso where Arachis has adapted to grow in periodicaily flooded areas. We searched

Tlorrego = small clear water stream or creek.
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this area for Arachis, but failed to find any. In this reqion land {s being
developad and canals built for large scale cultivation of rice. We made here
herbarium of Axomopus sp., Schizachyrium sp., Thrasya sp., Mandhot puinosa
(seed a1s0) and Centrosema sp., and many other grass species. We returned to
Gurupi by about 2200 hrs.

Friday 5 - March (Collections VKRS 6514-6522)

Left Gurupi at about 0900 hrs, after buying a couple of sieves for
sifting soil. We went towards Peixe, on the bank of river Tocantins. On the
way, after the river Santa Teresa, we found a populatfon of Arachds sp.
(VKRS 6517) 1n a cerrado.  We could not get any seed, so we took livina plants
and made herbarium specimens., At 2.6 km SE of Rio Santa Teresa we found another
populatfon of Arachis sp. (VKRS 6522) (F1g.6&8). and got a few pods from this site.
On these plants ! observed some peculiar looking dark brown pustules in a linear
fashion in the interveinal area. These pustules or spots were raised and fell
off when rubbed. It started to ratn and it was raining for the most of the after-
noon. We went upto Rio Tocantins ngar Peixe and searched for Arachis along
the west bank of the river, We returned to Gurupi by about 1930 hrs repressed
the herbarium specimens and dried them on a kerosene drier. This day we prepared
herbarium specimens of Indigofera sp., Manihot pruinosa (seed also), Exiosema $p.

and a few other grasses.

Saturday 6 - March (Collections: VKRS 6523-6532)

We left Gurupi towards Paraiso do Norte. At 42 km N of Gurupi (BR 153)
we found an Axachis population (VKRS 6530) which looked 1ike A. burcheflil, but
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krapovickas was not sure. The leaflets were slightly larger. Noticed dark

brown spots and dark necrotic regions on the leaves. Irregular lestons with
yellow marging were noticed and on such plants the terminal bud had wilted (TSW?).
Soms infestation by woolly aphids was observed. We collected a few seeds as well
as 1iving plants and made herbarium specimens. Here I clearly saw roots on peqs
and nodules on such roots. Later on 1t started ra;nlng heavily, We stopped

near 3 river and under the shade of the bridae, we sifted the soil collected
earlier (VKRS 6496, 6530) for more seed.

We observed Arachis growing just out side the village Rosalandia which
was obviously growing in the transported soil. After much walking fn the cerrado
nearby we found Arachis burchellii (VKRS 6532). We collected some seed and took
about 100 kg of sofl in polythene bags to be sifted later on for seed. The leaves
had small black spots and some leaf eating insect damage. The plants were
chlorotic and very pale. Nodulatfon was very poor. On this day we pressed
herbariums of Manchot tripartita (seed also), Peltea niedelid, P, acutifolia, |
Helicteres sp.,Divscorea sp. and a few others belonging to the family Gramineae.
We reached Paraiso de Norte by about 2000 hrs.

Sunday 7 - March (Collections: VKRS 6533-6547)

By 0800 hrs we were on the road again in rainy weather. We looked for‘
Arachis on the way at many spots but could not find any. At km B40 in a marshy ared
where acquatic plants such as Heliconia sp. and other Maranthaceas wers growing
fn a babacu palm (Orbignya sp.) grove, we found Anachis (VKRS 6536) growing (Fig.1)
abundantly. From the acquatt plants growing around, 1t could safely be assumed
that this area would be wet throughout the year. Krapovickas said that he had
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never seen Axachis qrowing in such an acquatic environment. The whole Avachis
plant was sub-merged in running water. This could belong to section Caularhizae
(with roots at nodes and hollow stem) but the flowers were very smal) and could

be anmual. Krapovickas was not sure. However, this turned out to be in section
Arachis and quite probably series Amwuae according to Krapovickas when he examined
the material again in May 1982, We collected about 300 seads and pressed

herbarium specimens. 1 observed clear symptoms of Cercospora arachidicola,

One km N of Rio dos Bois in a qrassy area we located A, burcheldid
(VKRS 6540). This was in very shallow soi}, rather small pleces of gravel in the
closely knit roots where the pods developed, on top of rock I observed symptoms
of TSW (watery markings on the terminal leaves) but did not notice bud necrosis,
Again, as in the case of VKRS 6522, noticed inter-veinal pustules. We could

find only a few seeds so we took Viving plants and made herbarfum specimens,

We found A, burchelli{ (VKRS 6546) growing along the road in transported
sofl 25 km south of Rio Tabocao. We searched all around but failed to find any-
more of this growing. This could have come from far away. Just at about 2 km
from Guaral we found’a small fsolated patch of A, syluestris (VKRS 6547). We
collected plenty of larqe and beaked fruits. Here I noticed leaf blight and
terminal bud necrosis, but no other symptoms. As we did not find any open flowers
at this time we decided to return the next day to the same site, We made herbarium
specimens of Manihot sp. (seed also), Diosconea sp., Heliconia sp., Cassia sp.,

Pennisetum sp. etc..
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Monday 8 - March (Collections: 6548-6555)

In the morning, we went back to the site of collection of VKRS 6547,
From the flowers Krapovickas confirmed that it was indeed A, sylvestris. Then
we left for Araguaina., In a farm at Rio Feio on BR 153 we observed a population
of A, burchellii (VKRS 6554), As the time was running short we marked the site
to collect on the way back. Again, after 18 km of Colinas de Golas, we found
another population of A, burchelli< (VKRS 6555). We took herbarium specimens and
three sacks full of sofl to be sifted later on. We reached Aracuaina by about
2030 hrs. We made herbarium specimens of Paspalum sp., Thrasya sp., Manihot
esculenta, Diosconea sp. (seed a1so), and Galactia sp.

Tuesday 9 - March (Collections: 6556-6557)

It started to rain in the morning. Glocimar took the vehicle to an
'0Oficina’ (garage) for a check-up as 1t was heating up very fast. The vehicle
would be ready only 1600 hrs. We took the opportunity to dry the herbarium
specimens and to rest. Late in the afternoon we went 3 km south of Araquaina,
where a population of A. burchellii (VKRS 6556) was located by other collectors,
We could find this, collected seed and pressed herbarium specimens. Here, 2s
water was available, we sifted the soil collected the previous day. We also

made herbarium specimen of Sida cerradoensis.

Wednesday 10 - March (Collectfons: VKRS 6556-6585)

We left Araguaina for Imperatriz in brinhter weather. At about 5 km
from Araguaina, just after police check post on BR 226, we found a population of
Aachis burchellii (VKRS 6558). The plants were very green and healthy. We made
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herbarium specimens and took 1iving plants in sphagnum moss as we could not find

any seed after much digging and sifting,

At 17 km SN of Vanderlandfa (BR 226) we came across another population
of A, burchellii (VKRS 6559), again clesn and healthy. We collected seed and
specimens for herbarfum. We found A. buachellid (VKRS 6566) sqain in s 'Fazenda’
(farm), and collected plenty of seeds. I observed symptoms of Ceacospora
arachidicola. At 39 km NE of Vanderlandia (on BR 226) we found A. burchelldd
(VKRS 6574) and A, sylvestris (VKRS 6575) qrowing together. Krapovickas informed
that it was the first time he had seen the two species together (Fig.3). These
two species have not been available so far and so their crose-compatibility is
not known. It will be interesting to see {f sny intermediates come out of the
seed collected at this site. We collected enough seed from both the populations
and also from a population of A. sulvestris which was growing pure across the
road about 200 m south of the site where both species were arowing together. While
A. burchellil was free of any pests and diseases noticed severe leaf webber
damage on A, sylvestris. We collected samples for herbarium of Paspalum sp. (B),
Centrosema sp. (2), Stylosanthes sp., Manihot sp. (3), Coix lacayma- jobd,
Digitania sp., Panicum sp., Axonopus sp., and a few unidentified plants. We
reached Imperatriz at about 2100. The vehicle was heating up badly aqain,

Thursday 11 - March (Collections: VKRS 6586)

It started to rafn again and Glocimar took the vehicle to a garage.
We checked the herbarium material, cleaned the seeds collected so far and
completed notes. When the vehicle became available at 1600 hrs, we went north
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sbout 20 km and searched for Arachis at some spots. Finally in Fazenda Santa

Maria we spotted A, bunchellii (VKRS 6586) in full bloom. As we could not re-
cover any seed, we took plants in Sphagnum and made herbarium specimens. I noticed
good nodulation.

Fridey 12 - March (Collections: VKRS 6587-6608 and '6669)

Valls made a telephone call to CENARGEN to find out the position on my
tickets and made further arrangements for re-routina via Port of Spain, As all
this took some time, we had an early lunch and then set off towards Carolina,
At the Carolina market we obtained four types of var. fastigiata (valencia)
(VKRS 6592, 6593, 6594, 6595) and two types of var. uulgaris (spanish), One of
the spanish types had tan-colored seed (VKRS 6596) while the other was red
(VKRS 6597). We also found few Targe two seeded pods mixed in this lot, Valls

also bought six samples of Phaseolus lunatus seed (VKRS 6587-91 and 6669).

Nesr the bridge on the Rio Bananal we found Anachis burchelli{ (VKRS 6600)
growing abundantly, about the same location where Dr. Lidio had collected specimens
earlier (Coradin 3669)l This population was completely masked by Cassda sp. snd
we could locate ft only because 1t was in full bloom, As we could find only a
few seeds after much diaging, we took plants in moss as well as herbarfum specimens.
Lateron, at km 1303 along BR 010 (40 km S of Imperatriz) we found A. burchellii
again (VKRS 6602), without pods.

We also checked in 2 marshy area 1 km to the south of the same road

where A, burchellii was collected earlier and took samples of it for herbarium only



"9EG9 SHAA O3 JeLjuis 331nb PajoO| YOLyM (1199 SUNA) TYITVY jo uojjeyndod
AIYI0UR PIII3L (03 M ‘A|jeIipojaad popools 3ab 03 A3} Pa4R uR U} ‘u0LINI0|
SIUl 4PN C(U199-6U99 5Sd4A) wniyjuedAy  buo| pue paepuRls Y3 JO 3IPQ W3
UO SAJAU DULISIP UM S4am0yy 3bue| pey 43y30 Y3 I|jym wnpyjuedAy Jdoys
pUe PJRPURYS Y3 4O AIPQ BYJ UO SBAJAU JDULISLPUL YIM |R33d pdAepuris ||ous
Yipm auo ‘uojjendod paxjw e up ujebe TYOVVY JR{juWjS Punoj 0S|e

'pue|sseab uado ayjy uy A|juepunqe Bujmodb 3} mes am uo 43307 ‘snoaqe|b

$EM 9I0JUNS |RSJOP Y puUP S3a(40a| 49DUO| puv JIMOJJLRU YIIM ING NIV Yy
A1qeqo4d ‘peos ay3 40 S3pP}s Ay} u0 A(JuRpuUNQR bulMOUb TYYOTVY Punoy M Ru||0J4R)
43340 ISNL UBAT  C3UC SEYT WIIYD 0 PIIUGM IM SRS |RG 03 PROJ I U0 WY 02|

39 PUR WX 2 I P3DJOIAL JUIM TIYOTVY UR 4O SUO}SSIION 93031 (ANp oM  *(6299

03 €199 SUAA "FImavung yrijoasoyd) Suedq Rwl( dwos Jybnog s{(eA Inq ‘sInupunoubd

Au® pujj 30U PLNO3 3 “Ja4RW (RI0| BYI 03 JUGM M Bujulow Yy u[

(9299-6099 SUNA [SUOJIN((0)) :YIAW - £| AEPANIES

'S4y §01¢ IN0GR 3@ BUY(04R) PAYIRIJ M °(2) 'dS TR0V

pue ‘°ds umyarruudq ‘ds vrIomm) *tds pYeTD) 4O SUBW| IS WN|JRGUIY IptW OS¢
W CIS4O0M JUPIIQ PROJ Y] UO IUIY WOJ, PUR BU}|0JT) 03 UO|SIBALD I 100} BA
SUJJURI0L JIALY U0 BLP}4Q exh 940,93 SN0 SIS }P 1094601039 03 uoj3mdepe
40 A3janjow 4oy u0j3RpaeA D11auab 308134 Aew spyl  SpIas aunjm 40 Ayue|d
PUNO; @M SUOLIRIOL JAYI0 U} I[jyM WOOLQ | [N Ul SEM 3} SRO0|d JwWOS U} :JNOLARY
~0Q S| U} POLJRA YHIIYOWNY Cy Q@4E S|y Inoybnodyl ‘Spads Auww 339((0d p(ned

W CpuEs dund uy buimMoab (5099 SYXA) UiROR 3103 SIYI punoy W (p099 SWNA)

4



18

We found both the types of Arachis growing together across the road with slightly
drier qrounds. At 5 lm east of Carolina on the road to Balsas we found a mixed
populatfon - one with yellow flowers and the other with orance flowers. We collect.
od seeds as well as plants (VKRS 6612) (Fi1g.5). We went back to Carolina, had
Tunch and crossed the river Tocantins on a ferry. At this place we waited to sift
the soil collected earlier in the river to obtain seeds of VKRS 6609, 6610, 6611,
and 6612, On the road from Filadelfia to Araauaina we spotted and collected
Arachis (VKRS 6626) in a cerrado which was similar to the ones seen near

Carolina. However, we observed plants which were almost qlabrous to very hairy.

We reached Araguaina by about 2130 hrs.

Sunday 14 - March (Collections: VKRS 6627-6631)

We left Araguaina in order to come as near as nossible to Porto Nacional
since the next phase of collection had to start there. We stopped at Colinas
de Goias to collect the material left at Glocimar's uncles' place. We packed
the vehicle and left Colinas after having lunch with Glocimar's uncle. On the
way we stopped before Rio Fefo, before Brasilandia, and collected Arachis
burchellii (VKRS 6554) and reached Paraiso do Norte by 2000 hrs. We made
herbarium specimens of Paspalum $p., Axonopus sp., and Digitardia sp..

Monday 15 - March (Collections: VKRS 6632-6637)

We spent much time to find a population of Arachis which was observed by
other collectors a few lm after the diversion to Porto Nacfonal. Glocimar was
with the previous collection team, but had difficulty in locating the site as the
vegetation had changed enormously after the rains. Finally he located Arachls
burcheltii (VKRS 6633) growing abundantly at about 8 km after the diversion to
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Porto Nacional. Here again we observed some differences in hairiness. We
collected about 50 seeds and made herbarfum specimens. I noticed clear symptoms
of C. arachidicola,

Next, as we were turning back to Paraiso for lunch, we found a few erect
AMachis plants with tall main stem, large hairy Yeaflets, and long lateral
branches (1.25 m). The pods were large and very hafry. We collected about
10 seeds, 1iving plants and specimens for the herbarium (VKRS 6635),

After lunch we proceeded to Porto Nacional. At 24 km from Paraiso to
Porto Nacional we found a population of A, burchefl.ii (VKRS 6636), which Yooked
similar to the one’collected at Rosalandia (VKRS 6532) but with narrow leaflets
and almost glabrous upper surface. We collected about BO seeds from this
population. At 32 km NW of the bridge of Rio Tocantins, we found Arachis
pustrata (VKRS 6637) growing abundantly in a cerrado. We collected about
100 seeds and pressed herbarium specimens. Nodulation was fairly acod, We
reached Porto Nacional by about 2000 hrs.

Tuesday 16 March (Collections: 6638-6641)

A population of Arachis prostrata (VKRS 6638) was found on the banks of
Rio Tocantins in Porto Nacfonal. This population was noted earlier by Glocimar
on another trip. It again differed from typical A, burchellil in lesf hairiness
(the upper surface was glabrous), leaflets were lonqer than wide, and the leaf-
lets on the main axis were almost acute. We collected about 120 seeds and pressed

herbarium specimens. In the Porto Nacionsl market we obtained one cultivated
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groundnut (var. jastigata; VKRS 6639). Later on we drove straight to Matividade
without finding any Arachis. After Natividade at about 3 km on the road to
Dianapolfs we found Arachis buxchellil (VKRS 6604) growing abundantly. We once
sgain noticed differences in hairiness, as well as leaflet size. As we could
collect only five seeds we took plants In sphagnum, We reached Dianapolis at
about 2000 hrs without finding any Arachis.

Wednesday 17 - March (Collections: VKRS 6642-6653)

We left Dianapolis and headed towards Barreiras. The main objective
today was to find Arachis margimata, which was orfginally collected by Gardner
in 1839 and later by Gregory and Krapovickas (1959) in this ares. The seed of
this species was never collected and was lost in live collections. This species
created confusion in the 1iteraturs, as Arachis burkantdii and Arachis oterod
were some times fdentified as A, maxginata, since the leaf margins of these two
species are also thickened, These two species come from the south, far away
from the Dianapol{s-Barreiras. Here we had a problem: three roads from Dianapolis
to Barreiras. An old road, which 1s now in disuse (probably the one used by
Krapovickas in 1959}, a more recent one which goes through Taguatinga (which 1s
much longer), and the most recent direct route. At Novo Jardim (40 km from
Dianapolis), while waiting for lunch, we talked to the restaurant owner who
informed us that a road 15 km back goes through 2 sandy ares through several
new rice farms leading to the old road. It also qoes 2long the Rio Palmeiras,

through which Gardner had probably travelled in 1839, so we decided to take that
road. After about 18 km from the junction we found A. marginata (VKRS 6649) (Fig.4)
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growing abundantly in almost pure sand. This plant has highly thickened
leathery leaves, large flowers with very weak nerves on the back of the standard,
ond numerous tubers underground. The fruits were large with long horizontal
pegs. After much digging we could get only two seeds (only one mature) so we
took 1ive plants in sphagnum and made plenty of herbarium specimens. We

Tooked for its distribution and found it growing over most of the area and in
rice fields nearby, probably cleared recently. 1 noted clear symptoms of

C. anachidicola and some brown necrotic spots with dark margins,

On the way to main road we found A, burchellii (VKRS 6648) growing in
sandy soi) and also along a creek. We collected seeds and made herbarium
specimens. Here | observed interveinal pustules on the leaflets. In some

plants almost all the eaves showed these symptoms.

We went back to Jardim and later took the diversion to Rarreiras, At
14 i after the diversion we found A, marginata (VKRS 6652), again growing
abundantly in a sandy cerrado. This population would be about 50 km from the
site of VKRS 6649 as the crow flies. However, we do not know whether it occurs
{n between these two sites. We obtained about 20 seeds, more was impossible as
the night had fallen. We reached Barreiras at about 2200 hrs after a very
satisfying day. We also took herbarium specimens of Manihot sp., Aristida sp.,
Centrosem sp., Stylosanthes gracilis, Centrochloa singulanis, and Paspalum $p.(2).

Thursday 18 - March (Collection: 6654)

We left Barrieras after making a telephone call to CENARGEN to check
travel arrangements and hotel reservation for the 21st in Brasilfa. At about
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Monday 22 - March

Went to CENARGEN along with Xrapovickas and Valls. Worked on the
herbarfum specimens to separate Arachis from the bulk and as well as to

separate duplicates. Ms. Lucia, Secretary, informed that my tickets were
confirmed and ! would leave for Port of Spain on 24th.

Tuesday 23 - March

Krapovickas left for Corrientes in the morning. At CENARGEN we started
to work on the notes on the material collected. I spent some time with Or,

Godoy on the plan of their cold storage, of which I have brought a copy.

Wednesday 24 - March

In the morning we completed notes and discussed the following pofnts:
1. Duplicate herbarium specimens of Arachis collections held at CENARGEN
for ICRISAT.

2. Lists of seeds of Soxghum, Peandsctum, Arachis and Cajanus etc. held at
CENARGEN for ICRISAT.

3. Transfer of cuttings straight from CENARGEN, Brasilia to Reading
University, U.K.

4, Supply of seed of Rhynchosia and Exiosema held in CENARGEN (ICRISAT
does not have any Exiosemz in {its gene bank). These genera are
related to Cajanus, pigeonpea.
Later | met Dr. Dalmo Giacometti, and thanked him who in turn expressed
the hope that the cooperation between the two organizations would continue to

flourish.
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In the afternoon I showed Valls how to make cuttings from groundnut
plants. I met Dr. Hahn from IITA who was fnterested in collection of Manthot
germplasm. Valls drove me to the airport in the evening, I reached Rio de
Janeiro by 2000 hrs and took the flight to Miami.

Thursday 25 - March

Reached Miami in the morning, 1 was compelled to stay with a quard
ti11 1 entered the flight to Trinidad at 1400 hrs, despite declaring my honourable
{ntensfons to the {mmigration offfcials. 1 reached Port of Spain in the evening
to be in the pleasant company of Dr. Haque and his family. It was nice change
after a gruelling day.

Friday 26 - March

Went to the Caribbean Research and Development Institute (CARDI) located
in the University of West Indies Campus along with Dr. Haque. This organization
was established in 1975 to cater to the needs of twelve English speaking countriel
(CARICOM) in the regfon. Among many different programs which CARD] has, the
Peanut Project is based in four territories: Antigua, St. Kitts, St. Vincent and
Belize. Other areas included in the program are Jamaica, Guyana, St. Lucis,
Montserrat and Barbados. Apart frem Dr. Haque, who is a virologist and Project
Leader, this project has full time agronomist and agricultural engineer. The
CARDI peanut program has also assistance from an entomologist in Jamaica and
soi) chemist for 75% of the time, Part-time services of plant pathologist,
entomologist, physiologist, and microbiologist are also available.
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Table 2. Groundnut cultivation in CARDI countries

Country Region Ati- Rainfall  Area Cultivar types
tude () (ha)
(m)
Jamaica Santacruz 150 1250-1875, 986  Valencia & Spanish
Guyana (a) Intermediate Atika, AK 62
savannas 30 2000 263  Early runner

(b) Rapunini Dst, 60 1500 -
(c) North-West Dst. 160 2500 -

St. Vincent 0-46 1178-2540 80 Local runner
St. Kitts 0-310  1000-1500 80 Valencia types
RF 10, Florigfant
Barbados 0-46 1143 40 Local runner, Flori-
giant, Florunner
St. Lucia East Central 0-62 1020 10 Virginia 72 R Shulamith,
Barbuda Jocal se).
Montserrat Central Dst. 216 1524 5 Local runner

Table 2 indicates that groundnut is grown on a scale which 15 very sml)
by Indian standards. However, the countries themselves are smal), It also indi-
cates that a significant number of farmers still continues to grow local cultivars
of unknown origin. The size of the farms, except in Barbados and St. Kitts, {is
around 1 to 2 ha and most farmers yse their own seed. Groundnut appears to have
been widely distributed in the West Indies in Pre-Columbian times'. This may

have given rise to different landraces. It may be therefore useful to collect

whatever germplasm that is available in these islands as early as possible.

1. Purseglove, J.W. (1968) Tropical Crops, Dicotyledons-1, Longmans and
Green, London,
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Fig. 1. New Arachis sp. (VKRS 6536) growing alongwith
aquatic plants in water




Fig. 3. Sympatric distribut:u: ot A. burchellid
(VKRS 6574) and A. sylvestris (VKRS 6575)
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Fig. 4. Arachis marginata (VKRS 6649)
with tubers and pods



Fig. 5.

Arachis sp. (VKRS ©612) population showing
variability for flower size (and color).

Fig. 6. Arachis sp. (VKRS 6522) showing
roots on pegs and nodules.



. 4 o
. % w",‘%v )
3 “ o

, . bt -~ s . i ‘ i
ol . o

Fig. 5. interveuuas pustules (?) on Arachis sp. (VKRS 6522)



Appendix

ARACHIS GERMPLASM COLLECTED IN BRAZIL

(March 1982)
s.M0. Coll.No. AMt.(m) Lat.(s) Long.{w) Date
) VKRS- 6466 ! A, lutedcens (Ex)* 680 15%.32" 49,27 2/3/1982
1) Locality : 24 km Nof Jarsgua (Gofas).on BR-153 N of a bridge on river
Saraiva.

2) Soil & Topo- : Sandy mixed with gravel; vegetation dominated by
graphy Rufa 4p., Stylosanthes sp.

3) Description : Arachis with short stem, long branches, hairy, small

sh1nx.loavos. plants found growing on the raised aress
in the flooding zone along the edge of the river.

4) Pests & : Small, dark necrotic spots (hypersensitive reaction?)
Diseases fnsect damage.

5) Nodulation : Poor and small nodules.

2 VKRS-6475 ! A, pwstrata (Ex) 520 14°.17'  49°.09'  3/3/1982

1) Along BR-153 at km 273.2, 5 to 6 km N of Campinorte near 'fazenda Buritazl'

2) Sandy bleached sofl, with gravel and smal) rocks on top. Gradually |
sloping Yow 'Cerrado’ with dense strata of shrubs. Axachis dominates the
undergrowth; abundant in the cerrado, but disappears in the flooded ares.

4) Brown spots with dark brown or black ring. Round to irregular nectotic
portions.

3 VKRS-6485 * A, pwstrata (Ex) C. 400  13°.20% 49°,09! 3/3/1982

1) 50 m west of BR-153 at km 384, N of the bridge on corrego Funil,

2) Clay loam, compact, siightly undulating cerrado, modified for agriculture;
Aachis dominated undergrowth in the open cerrado.

4) Small round to irregular black-brown spots (similar to pepper leaf spot)

somet imes coalcscint to form larger necrotic areas. Sporulation observed
(C. persomatumt). Light yellow mosaic similar to damage by mites.

*Letters in the parenthesis indicate section
Ex = Extranervodae, TR = Taiseminale AR * /raohis
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S.m0. Coll.No. Name AMt.(m) Lat.(s) Long. (W) Date
] VKRS-6496  A. burcheldid (Ex) 280 11°.48' 49° 34" 4/3/1982
1) Low Yand right off the road from Formoso do Araguaia to Rio Javae.
2 km from Formoss,
2) Dark sandy friable sofl. Flat. Cerrado subject to flooding with ground
level dominated by grasses (Paspalum sp., Panicum sp.).
4) Necrotic spots similar to VKRS-6485. Woolly aphids,
VKRS-6517 A, sp. (Ex) C. 290 11°.85’ 48° .44 5/3/1982
(prostratal)
1) 46 fm SE of Gurupi. 12 km NW of river Santa Teresaon the road from Gurupl
to Pexei near fazenda Taboca.
2) Compact sandy soil with gravel on top. Small area of cerrado near a creek.
Mostly under the shade of tall trees,
6 VKRS-6522 A. sp. (Ex) C. 290 11°,585' 48°.44' 5/3/1982
(prostratat)
1) 2.6 km SE of river Santa Teresaon the road from Gurupi to Pexie.
2) Flat sandy soil with gravel, hardpan beneath. Open cerrado with
Arachis scattered all over.
3) Sometimes main stem growing tall (45 cm) in the shade of the grass.
4) Dark brown Yinear inter-veinal pustules. Raised pustules which fall
off when rubbed.
7 VKRS-6530  A. buacheflii (Ex) 320 11°,23" 48°.58' 6/3/1982
1) 42 km N of Gurupi along the secondary road from BR-153 near high
tension wires.
2) Sandy soil with gravel on top. Low open cerrado with Arachis occuring
frequently over a large ares.
8) Dark brown spots and broad necrotic areas. Irregular lesions with yellow

margin and terminal bud necrosis (TSWV?) woolly aphids.

00.3.
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VIRS-6832 A, burchellii (Ex) 280 10°.34'  48°.54' 6/3/1982

At the entrance of Rosalandia, Mest of BR-153. 200 m N of the bridge on
Rio Mangnes.

Sandy soils with gravel, dense spots of Arachis in a highly disturbed cerrado,
Tall main stem,

Small black spots on leaves and some damage by leaf eating insect.

Poor nodulation.

VKRS-6536  A. 4p. (AR) 250 7/3/1982
Series = Annuae

At km 840 on BR-153, N of Miracema do Norte,

Clay sofl with lot of organic debris. Marshy flooded area Arachis growing
in and under water along with aquatic ?hnts such as Weliconia sp. and
:pocils belonging to Maranthaceae family in open babacu palm (Onﬁtam 5p.)
orest.

Flowers orange yellow, small acute leaf-lets, rooting at basal nodes and
hallow stems.

Cercopora arachidicola symptoms were noticed.
Poor nodulation.

VKRS-6540  A. buachellii (Ex) 250 09*.25'  48°.33 7/3/1982
1 km N of Rio dos Bois at km 853.8 on BR-153, N of Miranorte

Shallow sandy sofl with gravel. Undulating topography.

Symptoms of TSW observed. Inter-veinal pustules,

VKRS-6546  A. buachellii (Ex) - . . 7/3/1982
25 im S of river Tabocao. 50 km S. of Guaraf.
Herbarium specimen only,
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s.M0. Coll.No. Name AMt.(m)  Lat.(s) Long.(y) Date
2 VKRS-6547 A, sgtvestris (Ex) 280 08*.51'  48°.31' 7/3/1982

1) 2km S of Guaral on BR-153,C. 200 m N of a smal) cresk.

2) Clay Toam with gravel on top. Anachis forming a dense patch in s restricted
ared near the fence of a grassiand.

4) Tomato spotted wilt virus symptoms observed.

13 VKRS-6554 A, burchellid (Ex) 290 08*.22'  48°.30' 8/3/1982
1) Farm entrance east of BR-153, 150 m N of bridge on rio Felo.
2) Sandy loam (hard) with gravel. Cerrado with dense ground cover,

14 VKRS-6555 A, burchellii (Ex) C. 200 07°.53' 48°.27' B/3/1982
1) At 1015.4 km on BR-153, 18.2 km N of Colinas de Goias.

2) Small area of 'Cerradoa’ (transition forest). Arachis frequent among tall
grasses (Panicum sp., Axonopus sp., Trasya purpurea., Trachypogon sp. ).

3) Flowers not seen.

15 YKRS-6556 A. burchelldis (Ex) 210 07°.13 48°.14'  9/3/1982
1) Along BR-153, 3 km S of Araguaina close to km 1097,

2) Red sandy loam, slightly unduaiting. Arachis along with Paspalum marltimum
in a disturbed forest.

3) Main axis very tall (probably due to shade of tall grass) with few ruaning
lateral branches,
16  VKRS-6558 A, burchetlii (Ex) 280 07°.07'  48°.11' 10/3/1982
1) Along BR-226 at km 1109.7, 300 m N of traffic patrol post.

2) Dark red sandy loam. Softly undulating topography. Axachis occurs in a
disturbed cerrado dominated by Paspalum maritimum,

3) Plants in first flower.

0"50
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s.M.  Coll.ho.  Name Alt.(m) Lat.(s) Long.(w) Date
17. VKRS-6559  A. burchelfii (Ex) 270  06°.57!  48°.05!  10/3/1982
1) 17 km SW of Vanderlandfa on BR-226 near km 1136.
Z) Yellow sandy sol), softly undulating topography. Cerrado with sparse
ground cover. ,
4
3) Main axis 20 em occurs, in dense 'spots’ which differ in their )
behaviour for flowering - one spot in full bloom while another spot
with no flowers but with mature pods.
18 VKRS 6566  A. burcheltid (Ex) 270 06°.55" 48°.02' 10/3/1982
1) At the entrance to a farm N of km 114 on BR-226. 12 lm SW of
Vanderlandia.
2) Red sandy soil, softly undulating low forest. Axachis occurs as
dense 'spots' coupeting with Paspalum maritimum.
3) Short isthmus between the articles of fruit. Main axis up to 40 cm.
(shade effect?)
4) Cercospora arachidicola symptoms were observed.
19. VKRS-6574 A, burchellis (Ex) ¢ 200 06°.40' 47°.44' 10/3/1982
1) 39 km NE of Vanderlandia on BR-226,30 km to Esterito.
2) Sandy loam, undulating cerrado.
3) A, burchellii sympatric with A. sulvestris.
20 ¥YKRS-6575 A, sylvestris (Ex) C 200 06°.40' 47°.44' \0/3/1%5
1) Ref. 6574
2) - do -
3) -do-

4) Leaf webber damage was observed -

1036'
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S.M0. Coll.No.  Neme Alt.(w) Lat.(s) Lomg.(w) Date
2 VKRS-6586  A. burcheflii (Ex) €180  05°.08'  47°.29'  11/3/1982
1) 25 km N of Imperatriz in a farm 'Santa Marfa' € of BR-010, near lm 1376,
2) Red sandy loam, undulating forest cleared for pasture,
3) Good nodulatdon.
22 VKRS-6592 | C125 05°.32' 47°.28°  12/3/1982
23 VKRS-6598 }
24 VKRS-6594 } A. hypogaea subsp. fastigiata var, fastigiata
25 VKRS-6595 }
26 VKRS-6596 { A hypogeea SWbSP.  fastiiata var. vilaarls Ten seed color
27 VKRS-6597 | Red seed color
(- Market samples in Imperatriz, town of Maranhao Province)
28 VKRS-6600  A. burchellil (Ex) 170 05°.39'  47°.23’ 12/3/1982
1) 700 m S of bridge on rio Bananal, 13 km SE of Imperatriz, along BR 230,
2) Pure sand, disturbed and open cerrado. Axachis occurring abundantly,
This seems to be same location where Lidio had collected specimens
earlier (Coradin 3669).
29 VKRS-6602  A. burcheltid (Ex) 170 08°.55'  47°.22' 12/3/1982
1) 40 km S of Imperatriz along BR-010 at km 1303,
2) Dark brown sandy soil with gravel. Undulating topography,
30 VKRS-6604 A, burcheleii (Ex) 170 12/3/1962

1)
2)

1 km ahead of VKRS-6602,
Plants growing in flooded area.
(Herbarium specimen only)

.‘.70
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ColV.MNo. Name AMt.(m)  Lat.(3) Long.(w) Date

VKRS-6605 A, burchellii (Ex) 170 05°.58'  &47°.22° 12/3/1988

Along BR-010 6 km N of Rio Arrafas by the km 1295,

Sandy sofl with lot of organic debris. Softly undulating topography. N

Cerrado cleared for agriculture.

Arachis occurs in dense 'spots'. a

VKRS-6609 A, 4P. (Ex) 170 07°.22' ae. 13/3/1982

12 km E of Carolina on the road to Balsas, alonqg BR 230.

Heavy silted soil, subjected to flooding, undulating topography.

Very open cerrado with dense ground cover.

Variable population for flower size, and number and darkness of lines

on the back of the standard. An extreme form was collected as 6610.

VKRS-6610 - - 13/3/1982
K

Rest of the details same as VKRS-6609.

VKRS-6611  A. 4p. (AR) 170 07°.22' 7.1 13/3/1982

Series = Annuae

200 m ahead of YKRS-6609..

Marshy land subjected to flooding. =3

Plants with orange flowers, rooting at basal nodes on the lateral 3

branches. Looks similar to VKRS-6536, 250 lm away but in the

same basin of Rio Tocantins,

VKRS-6612  A. 4p. 170 07°.21" 47°.24' 13/3/1982

(burchellii?)

At the conjunction of roads Carolina - Balsas - Goiantins on

BR-23Q 5 km from Carolina.

Sandy soil, flat, open cerrado distrubed along the road. :
[

Variable population, flowers generally orange-yellow, few plants ¢

with 1ight yellow flowers (noted at 0900 hrs.).

00080
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Coll. Mo, Alt.(m) Llat.(s) Long.(w) Date
VKRS-6626 A, 4p. C.19 0125 411t 13/3/1982
(burcheltid?) (Ex)

16 km SN of Filadelfia on the road to Araguaim.

Sandy, compacted, friable, softly undulating. 111 drained, open i
cerrado with dense herbacious cover.

Variable population for height of main axis, leaflet length and Miriness.

VKRS-6633 A, buachellil (Ex) 340 10°.13'  48*.48' 15/3/1982

11-12 km from Paraiso do Norte on the road to Porto Nacional (8-9 km
after the diversion to P. Naciomal).

Light brown sandy soil with gravel, well drained, softly undulating
cerrado with dense herbacious cover.

Yariation for hairiness on the leaf surface.

Few plants with €. arachidicola symptoms were observed.

VKRS-6634 A, sp. (burchellii?) (Ex)
Detafls as VKRS-6633 i
Plants and leaflets were very hairy,
(Herbarium specimen only)
VKRS-6635 ?. 3p. (burchellid?) 340 10°.13'  48°.48' 15/3/194¢
Ex
11 km from Paraiso do Norte on the road to Porto Nacional.

Sandy sofl with gravel, plaats growing on the sofl accumulated
by the side of the road.

Large plant with large, hairy leaflets, ong latera) branches (1.3 m.),
Large fruits (hairy) and strong pegs.

W
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Codl.No. At.(m) Lat. Long.(w)  Date
VKRS-6636 A, bunchellii (Ex) C. 300 10°.17'  48°.42' 15/3/1982
24 » from Paraiso do Norte in the road to Porto Nacional.

Sandy soil with gravel, well drained. Undulating topography. Low
cervddo with tufts of grass ground cover.

Mo flowers seen, similar to VKRS-6532.
YKRS-6637 A, prostrata (Ex) C. 300 10°.27° 48°.35' 157371982

32 km NW of the bridge on river Tocantins on the road to Porto Nacional,
Flat sandy area, low cerrado with Arachis as dominating ground cover.
Leaflets rounded, resembled YKRS-6517,

6ood nodulation .
VKRS-6638 A, 4p. 200 10°.42' 48°. 24" 16/3/1982
(prostrata ) (Ex)

Disturbed vegetation by the E. bank of rio Tocantins in Porto Nacional.
Sandy, friable and wet inclined bank subject to periodic flooding by
r:ver. Aachis forms dense 'spots’, growing in shaded as well as open
places.

Variation for leaflet size and shape.

VKRS-6639  Var. fastigiata Red, Valencia
Market sample in Porto Mecional, Gofas Province.

VKRS-6640 A, burchetlii (Ex) C. 400 110420 47°.47°  16/3/1982

Close to Matividade, 3 km from the diversion to Porto Nacional on the
road to Dionapolis.

White sand, very wet, badly drained. Cerrado with dense ground cover
dominated by Cyperus ':p.. Arachis being frequent,

0010,
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VKRS-6648 A, prostaats (Ex) C. 400  11°.42'  46°.40' 17731982

1) Fazends “Agua Limpe®, 6 kn from the min road from Dianapolis to Jardim.
21 kn from Dianapolis. o

2) Sandy losm with siit from the river. Cerrado with Arachls dominant.
4) Interveimal pustules, in some plants on &)l the Yeaflets.

|46 VKRS-6649 A, meagimate (Ex) C. 600  11°.37'  46°.36'  17/3/1982
1) Fazenda 'Agua Limpa‘' 6-8 km NE of the farw house on the bank of
rio Pelmeiras on the road to Fazends €0 Acude and Duas Pontes.
3130 in rice fields nearby.

2) Sandy soil, dry loose and friable, we!l drained., Open cerrado with
tufted grass and other cerrado vegetation.

3) Yellow flowers, faintly extranervosed (st 1600 hrs.).

4) Cercospora anachidicola and brown necrotic spots with dark marging were observed.
X

0 VKRS-6652 A, marginata (Ex) 740 12002 46°.21'  17/3/1982

1) 14 km after the diversion to Barrieras on the rosd from Jardim to
Ponte Alta, (66 im from Dianopolis)

2) Loose sand at the foot hills, flat, open cerrado with scarce under

growth, Arachis very frequent.

VKRS-6685  A. 4p. (TR) 360 1201 4313 19/3/1982
1) 20.2 m from Ibotirama on the read to Paratinga on BR-242.

2) Sandy soil, friable with Tot of organic matter subject to flooding. Meadow
with Copeanicia 4p. (Maxypalm) dominated by Axomopus purpurea.

3) Same as Valls 6110. Small flowsrs, nerves on both sides of standard,
Back of the standard purplish along the margin. Definitely not
A. dandanoil (Parent 99 and 100 of WCG).

4) Pod rotting ws very severe, y

000,‘!
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Gllb.  fme Ntfn) Lat(s) long.(w) Data

VKRS-6662  A. prostrate (Ex) 520 14,38 6.3
12 km S of Alvarado on BR-020 (S of the bridge).

Gravely soil on the rosd side.
(Herbarium spacimen only)

VKRS-6667  A. prostaate (Ex) 500 M4S.56'  48°.80'
Along BR-020 4im N of Rio Extrems,

Gravely, hard soil with sand below the surface. Open cerrado
disty along the road,

Herbarium only. Same as Valls 6284.

VKRS-6668 A, sytvestris (Ex) 530 15°.12° 4710
Along BR-020. W of the road 1.5 km S of Vila JK.

Sandy calcareous soil. Undulating topography. Area of secondary

vegetation disturbed along the river.
Very small flowers on the main axis.
Herbarium only. Same as Valls 6601.

21/3/1982

21/3/1982

21/3/1982



	00000001.tif
	00000002.tif
	00000003.tif
	00000004.tif
	00000005.tif
	00000006.tif
	00000007.tif
	00000008.tif
	00000009.tif
	00000010.tif
	00000011.tif
	00000012.tif
	00000013.tif
	00000014.tif
	00000015.tif
	00000016.tif
	00000017.tif
	00000018.tif
	00000019.tif
	00000020.tif
	00000021.tif
	00000022.tif
	00000023.tif
	00000024.tif
	00000025.tif
	00000026.tif
	00000027.tif
	00000028.tif
	00000029.tif
	00000030.tif
	00000031.tif
	00000032.tif
	00000033.tif
	00000034.tif
	00000035.tif
	00000036.tif
	00000037.tif
	00000038.tif
	00000039.tif
	00000040.tif
	00000041.tif
	00000042.tif
	00000043.tif
	00000044.tif
	00000045.tif
	00000046.tif

