Zambia National Plant Genetic Resour ces
Programme

Wild Rice Germplasm Collection
In Zambia

June, 1997

Zambia National Plant Genetic Resources Centre
Mt. Makulu Research Centre

P/Bag 7, Chilanga

ZAMBIA

Tel: 260-01-278611/278101, Email: Genetics@Zamnet.zm




ABSTRACT

The National Plant Cenetic Resources Centre (NPGRC), undertook
a wld rice gernplasm collection mssion in Eastern, Southern,

Weést ern, Luapula and Northern provinces between April and
June,1997. In Eastern province, the mssion covered the Muwe
area of Manbwe district. |In Southern province, Mnze, Penba,

Si nazongwe and Chisekesi districts were covered. The m ssion
then noved to Western province where collecting was done in two
areas of Sesheke district. The |last stage of the collection was
conducted in Northern and Luapula provinces, covering the
districts of Mdala, Kaputa, Nchelenge and Sanfya. A total
nunber of 20 sanples were collected consisting of 15 wiid rice
seed sanples and herbarium speci mens, 3 herbarium speci nens of
Leersia spp. and 2 seed sanples of Sorghastrum spp. a wld
sorghum Most of the samples collected gave a low yield of
seeds after threshing and cleaning. This was because nbst of
the spikelets were enpty and had no seed. Sone popul ations of
the wild rice were found to be at the flowering stage and
therefore not much seed was gathered while other populations
had shattered their seed which also resulted in small
quantities of seed being collected. 4 sanples had seeds
wei ghing nore than 50g while 11 had |ess than 50g of seed each.
These may require imediate nultiplication. The materials were
to be distributed to IRRI, SADC Plant Cenetic Resources Centre
(SPGRC) and the NPGRC but due to inadequate seed anounts, only
IRRI was provided with all the sanples collected while SspPGRC
and NPGRC obtained sanples only from those which had enough
seed.



I ntroducti on

Rice genetic resources have been collected in the country
before. 1In 1993, IRRl in collaboration with the NPGRC conducted
a collection mssion of wild rice which covered several parts
of the country.

So far collections have been done from nost parts of the
country. The objective of the present mssion was therefore co
fill in the gaps that were left in the previous collections
especi al ly taxonom c gaps.

The areas which were targeted were Eastern, Southern, Wstern
Luapula and Northern provinces. The staff of the NPGRC and the
University of Zambia(UNZZ) were involved in the collection and
the funding for the whol e exercise was provided by IRRI.

Obj ecti ve

To collect wild rice gernplasm in Eastern, Southern, Wstern,
Luapul a and Northern provinces.

Background and justification

R ce, Oyza sativa, is an introduced <crop to Zanbia, but
despite having been brought to this country sonme two centuries
ago, it remained a small crop with villagers only cultivating
smal| fields for a very long tine. Only in recent years due to
governnent efforts to pronote cereals other than nmaize has
production begun to increase. Even then the country is still
far fromself-sufficiency and relies nmainly on inport.

Activities of rice research in the country include the genetic
i nprovenent of the crop. The genetic inprovenent of cultivated
rice like that of any other «crop is dependent on the
availability and utilization of a wde range of gentic
resources including those of wild relatives.

It is therefore inportant that these genetic resources are
collected and conserved in the genebank, to protect them from
genetic erosion.



Target areas and target species

The first collection was done in Muwe which is situated in the
South Luangwa National Park in the Eastern province. Sone
collections were nmade inside the National Park while sonme were
made in the Ganme Managenent Area. An interesting sanple of
Sorghastrum Spp. a wld sorghum was collected in the Gane
Managenment Area.

In the Southern province, four districts nanely Mnze, Penba,
Si nazongwe and Chi sekesi were covered. These areas were
searched for Leersia spp. as the team was informed by the
botani st from UNZA that Leersia species may be found occurring
there. However after a thorough search for two days, no Leersia
was found.

The team then proceeded to Sesheke in Wstern province where
wild rice sanples were collected fromthe Zanbezi river.

The final part of the collection was in Northern and Luarula
provinces. In Northern province, collections were done in Mbala
where Leersia spp. was mainly targeted. The other area was in
Kaputa district and the Mweru Wantipa National Park including

the Game Managenment Area. Nchelenge and Sanfya in the Luapul a
province were the last districts to be visited on this m ssion,

Planning and logistic arrangenent

Three organisations were involved in the mssion nanely IRR,
NPGRC and UNZA and their roles were funding, inplenentation and
planning respectively. The collecting team conprised of the
NPGRC collector, the botanist from UNZA and technicians from
t he NPGRC including the driver.

The m ssion was conducted in three stages and the teans were as
fol | ows:

Eastern province:

M M Nawa - NPGRC collector

Dr. P.s.Phiri - UNZA bot ani st
B.Luwiika - NPGRC seni or technician
W Ngoma - Driver

Southern and Western provinces:
M M Nawa - NPGRC col |l ector

D. Nguni - NPGRC officer

W Ngoma - Driver



Northern and Luapula provinces:

M.M.Nawa - NPGRC coll ector
A. Shawa - NPGRC technici an
M Chi zangol a - Driver

In all these areas, the District Agricultural Oficer for the
respective district was included in the team

Permts were obtained for Muwe (Luangwa National Park) and
Mrveru Wantipa National Park. These were obtained from the
Department of National Parks and Wl dlife service.

In a nunber of occassions where the plants were growing in deep
water, a canoe had to be hired to gain access to the areas.
This was not a problem as nost villagers were willing to hire
out their canoes as long as they were paid sonething.

The main logistical problem encountered was in Sesheke in
Western province where upon arrival from Livingstone, we found
that the whole town had no fuel. Consequently, we had to travel
back to Livingstone the next day to buy fuel for our trips.

Another problem that was encountered in Sesheke was th
constant breakdown of the vehicle partly due to the bad state
of the roads. The vehicle devel oped serious nechanical problens

that a whole day was spent |ooking for spares and fixing it.
Scientific planning

Dr.P.S. Phiri from UNZA was consulted during the planning phase.
The herbaria at M. Mkulu Research Station and the University
of Zanbia were visited to check on herbarium speci nens when the
ecogeographic survey was being conducted. Qher references
consulted include the manuals and handbooks on wld rice
publ i shed by IRRI.

Sanpling strategy

Random sanpling strategy was used to sanple the popul ations of
wild rice. At each site, nore than five clusters were randonmy
selected. Then from each cluster, single panicles were obtained
from 10 plants.



The nunber of plants varied greatly. |In sone cases it was
higher while in others it was low. Every effort was made to
coll ect as much seed as possible.

However for nost popul ations, the nunber of enpty spikelets was
quite large and this reduced the final weight and quantities of
seed trenendously wupon cleaning as conpared to the bulk
material that was coll ected.

Gernmpl asm sanples collected

A total of 20 (twenty) sanples were collected conprising of the
foll owi ng species:

Collector's no. Speci es

NPL 001 Oryza | ongi stam nat a
NPL 002 O.longistaminata
NPL 003 Sor ghast rum spp.
NPL 004 O barthii

NPL 005 O barthii

NPL 006 Sor ghast rum spp.
NPL 007 Leersia spp.

NN 008 O.longistaminata
NN 009 O | ongi st am nat a
NS 010 O brachyant ha

NS 011 Leersia spp.

NS 012 O.longistaminata
NS 013 O barthii

NS 014 O.brachyantha

NS 015 O.longistaminata
NS 016 O brachyant ha

NS 017 O brachyant ha

NS 018 O brachyant ha

NS 019 O brachyant ha

NS 020 Leersia spp.
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mul tiplying these sanples as the NPGRC does not have the
capacity to do so at the nonent.

A set of four herbarium specinens was obtained at each site
These were distributed to | RRI, KEW SPGRC and NPGRC

Conclusions and reconmendati ons

WIld rice populations have a wide range of flowering tines in
the country. In the Eastern province, the collection was done
in April and nost popul ations had reached seed maturity at that
time.

Leersia spp. which was spotted al ong the M uwe-Chipata road had
just begun to flower and therefore there were no seeds at all
The Eastern province lies in the medium rainfall zone.

In Sesheke in the Western province, the plants were at the seed
maturity stage and it appeared the team was there at the right
time. Sesheke lies in the low rainfall region of the country.

The Northern and Luapula provinces which are both in the high
rainfall zone exhibited a wide variation in ternms of maturity
times of the wld rice. It was generally observed that
popul ations which grew in danbos matured early while those
which grew in deep water such as in |akes matured | ate.

This problem of large differences in maturity of the different
popul ati ons conpounded with the high infertility rate made the
guantities of seed finally obtained to be | ow

Al the Leersia spp. popul ations which were encountered were in
the flowering stage which is an indication that this species
flowers late in the season and therefore seed collecting should
be targeted later in the year probably around July.

For future collecting activities, it is suggested that at |east
two visits are made to an area. The first visit can be made
early in the season to target the early maturing pcpulations
and the second visit should be done later to capture the |ate
mat uri ng ones.
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APPENDI CES
Itinerary

Provi nce: Eastern

Dat e Activity

14/4/97 Lusaka to Chi pata

15/4/97 Chipata to Muwe

16/4/97 Collecting in Muwe GVA

17/4/97 Collecting in the Luangwa National Park

18/4/97 Collecting in Muwe

19/4/97 Muwe to Chipata

20/4/97 Chi pata to Lusaka

Province: Southern and Western

28/4/97 Lusaka to Monze

29/4/97 Col l ecting in Mnze

30/4/97 Collecting in Penba, Sinazongwe and
Chi sekesi

1/5/97 Monze to Livingstone

2/5/97 Li vi ngstone to Sesheke

3/5/97 Col l ecting in Sesheke, Mnrandi

4/5/97 Sesheke to Livingstone (Buying fuel)

5/5/97 Col l ecting in Sesheke

6/5/97 Vehi cl e breakdown in Sesheke (repairing))

7/5/97 Sesheke to Livingstone

8/5/97 Li vi ngstone to Lusaka

Province: Northern and Luapula

1/6/97 Lusaka to Mi ka

2/6/97 Mpi ka to Mal a

3/6/97 Coll ecting at Kawi nbe and Uningi pans,Mbala

4/6/97 Coll ecting at Zonbe, Moala north

5/6/97 Col l ecting in Mul ungu

6/6/97 Mbala to Kaputa

7/6/97 Collecting in Bulaya, Kaputa

8/6/97 Collecting in Kaputa west, Kaputa GVA

9/6/97 Kaputa to Nchel enge

10/6/97 Col l ecting in Nchel enge

11/6/97 Col l ecting in Nchel enge

12/6/97 Nchel enge to Samfya/collecting

13/6/97 Col l ecting in Sanfya

14/6/97 Sanfya to Lusaka
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Col no. LAT DI R LONG DIR ALT VILLAGE DIST

PROV

Deg M n Deg Mn (m)
NPL 001 13 11 S 31 54 E 663 Muwe Manbwe E
NPL 002 13 08 S 31 50 E 664 B.zulu Manbwe E
NPL 003 13 17 S 32 01 E 675 Mpata Manbwe E
NPL 004 13 04 S 31 47 E 641 Luangwa Mambwe E
NPL 005 13 06 S 31 43 E 532 Luangwa Manbwe E
NPL 006 13 07 S 31 38 E 547 Manbwe E
NPL 007 13 30 S 32 27 E 923 Chi paranba Chipata E
NN 008 17 30 S 24 48 E 945 Mmandi Sesheke w
NN 009 17 29 S 24 28 E 945 Katongo Sesheke W
NS 010 08 57 S 31 22 E 5500 Uningi Mal a N
NS 011 08 50 S 31 32 E 5500 Kawi nbe Mbal a N
NS 012 08 46 S 31 06 E 790 Mulungu Mnlungu X
NS 013 08 36 S 30 00 E 1110 Bul aya Kaputa N
NS 014 08 36 S 30 00 E 1110 Bulaya KXaputa N
NS 015 08 54 S 29 00 E 1048 Mbala KXaputa N
NS 016 09 25 S 28 44 E 960 Kanbwali Nchelenge L
NS 017 09 28 S 28 49 E 960 Nchel enge L
NS 018 11 15 S 29 31 E 1200 Ndoba Sanfya L
NS 019 11 10 S 29 32 E 1198 Shimalingu Moal a L
NS 020 08 57 S 31 22 E 5500 Uni ngi Mala N

Not e: PROVI NCE

E=East ern
WEWeSt ern
N=Nor t hern
L=Luapula



Col .

NPL 001 16/4/97
NPL 002 17/4/97
NPL 003 18/4/97
NPL 004 18/4/97
NPL 005 19/4/97
NPL 006 19/4/97
NPL 007 20/4/97
NN 008 3/5/97
NN 009 4/5/97
NS 010 3/6/97
NS 011 2/6/97
NS 012 5/6/97
NS 013 7/6/97
NS o014 7/6/97
NS 015 8/6/97
NS 016 10/6/97
NS 017 11/6/97
NS 018 12/6/97
NS 019 12/6/97
NS 020 3/6/97
Note: Collector's
NPL = Nawa, Phir?,
NN = Nawa, Nguni
NS = Nawa, Shawa

No.
Spp.Collected

Coll.Date Coll.Name Coll.Inst Funding

NPL  NPGRC/ UNZAI RRI
NPL NPGRC/UNZAIRRI
NPL  NPGRC/ UNZAI RRI
NPL  NPGRC/ UNZAI RRI
NPL  NPGRC/ UNZAI RRI
NPL  NPGRC/ UNZAI RRI
NPL NPGRC/UNZAIRRI
NN NPCRC | RR
NN NPGRC | RR
NS NPCRC | RR
NS NPGRC I RRI
NS NPGRC | RR
NS NPCGRC | RR
NS NPCRC | RR
NS NPCRC | RRI
NS NPCRC | RR
NS NPCRC | RR
NS NPCGRC | RR
NS NPCRC | RR
NS NPGRC | RRI
nane
Luwi i ka

O.longistaminat
O.longistaminat
Sor ghastrum spp
O barthii
O.barthii
Sor ghastrum spp
Leersia spp.
O I ongi st am nat
O I ongi st am nat
O brachyant ha
Leersia spp.

O I ongi st am nat
O barthii
O brachyanth
O.longistami
O.brachyanth
O brachyanth
O.pbrachyanth
O brachyanth

Leersia spp.



