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Introduction: Sorchum 1s one of the most important cereal grain crors in
Tanzania. It is cultivated by traditional peasant farizers for hone consumntion
as Ueali, local brews and other feods., Tn the South sorghun 1e used in pwuch
the sawe way as rice. Important areas of sorchun production are located iIn
tie semi-arid areas with variable vainfall quantits.. and erratic distribution,
There arc resultineg lone dry periods wiiers sorshun is subiected to scvera
vater  stress.  Sorchus production is includoed in the central, northweet varts
of the country from i'orozoro westward throush Tabora and orth-South from
j'wanza to near ‘ibeya. Sorchum is also a major crop in the
Southaast in the ‘29~"t of I'twara, lachinrwes and Tunduru.

Vl ('/."“ '}:\
Sorrhun Bicolor (L.) *oonch ag it is crown in Tanzanla is a varied pecias.
There ave rostly suineasia typee vhich praziorndnate but there are slso dobbe
and bicol - typos in lescer auantity. lost of the sorchums orown an'
nrofarrved fov food arz tho local types, Those ore culte tall, late naturine
(photoperiod sensitive) and Jow yieldine., The lecal types are palatable
and have hard of finty kernels which store well,  These hard local types
arc gencrally very open paniele tyves with seads that are round to sliche
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and slizhtly oblonz. Both thicl and thin nesocaro types exist. The
white types are most widely used in uzali wvhercas the brown and some
white cultivars. are used in l~cal brews (beers). The brown sorpghunmes
appear to give some bird protection.

Availablz improved hicher yieldins cultivars (Lulu and Screna) are not
widely accepted by the traditional sorgzhum growirs or consumers because
these cultivars lack thec hard endospern: ard berause they ¢ store

very poorly. Serena is particularly not liked because of its brown colour
which imparts an unacceptable taste and colour to food products.

Sorghum is recognized as a m2jor cereal of sisnificant importance in tha
seni~arid rezions of Tanzania., There are efforte underway to pronotc
production and utilization in an effort to inprove the overall food
situation for many pecovle in the rore dry areas of the country. These
marginal and agriculturally difficult regions account for morc than

50% of Tanzania.

HMeny serious insect and disease problems affect sorghum production in
Tanzania. Stem boyers, mainly Chilo and Bussiola, are by far the most
serious. Grain sucking bugs notebly Calidea PrcdkL shootfly and nidga
can cause nmajor losses. Leaf discases of sorshun are of qucstlonablc
impact, but the most important arc arey lzaf spot, anthwendse and rust.
Sngts dowy nild and sugary discase are usoactisoes obscrved. Witchweed
(Striga hcrmonthica and Strise asiatica cause heavy losses. Striga
hermonthica is cormon in heavy soils ia !'wanza and Shinyoanga ropions
while S asistica occurs in sandy solls in the central and coastal
rezions. Hixds particularly Ouclea are a serious problen to sorghu:
production in Tanzania. There arc major losses annually. Palatable
white-sceded cultivare preferred for food (urali) ere severely damased
by the Quelea brids.

Climate: The climate of Tanzania is essentizlly of an cquatorial typc
butyiriss vith toponraphy and latitude. Generally temperature is not a
limitiny factor in apricultural production. Tasperaturc varies with
elevation and with drylencth and scasen but this variation is in the rmein
very small. The only clcement that inposes restrictions on sorshun
production is availability and distribution of water (rainfall),

tlistrograns of mean rainfall (ronthly) are presented in attached ficures
These distributions arc given for arcas which represent significant
sorghum producing areas. These histromms show thz broad pencrail
pattcrn of distribution where rainfell is hichust from January to Harch
in the South and highest in tiarch to liay in the Forth.

Daylennth (eritical factor in sorihum production) varies little

throurhout the year. At 10° South (iftwara) the variation is fron 11

hrs 32 ninutes June 21 to 12 hrs. 43 ninutes on Decenber 21 (1 hr: 11 =in):
at 5° Soutl (5in5ida) the variation is from 11 hrs 50 min to 12 hrg 25 mine
(0 hrs: 35 wuin). Twilicht is about 22 nins. Vaxiaun hours of sunshino
vary with rainfall, Tabora 3,142 brs/ycar (892 mm, rainfall): ilorogorn
1,345 hrs/yecar (892 1 rainfall). The differences in hours of

sunshine here results from inland ve. coastal rountain.



Figure 1 Rainfall quantity and distribution at five
critical locations in sorpghum producing areas
of Tanzania. iiaxinur, mininum and mean
temperatures are given as well as number of
days with rain. (Taken from Tanzania in
lians. L. Berry, Unilv of London Press Ltd. p.4l.
1945)
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Figure 3. Rainfall probabilities are aiven for Tanrania showing ischyetal interwals
in mitlimeters,  The major sorchum producing arcas fall inside the
250 to 750 wmillimeter ischyetais.
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Soxghun:

Present Supply: There are few reliable fijures which exist on the
production of sorzhum, Ve have attached estimates of production and
per hectare yields. The major producing rezlons for sorghun are
Shinyanga, Dodora, Singida, Tabora and litwara.

flational Millins Corporation (*MC) purchases of sorgnun werce first
nade 3n 1972/73. TFurchases remained at a lov level of about 4,000 tons
until 1976/77 when they bezan to grow rapidly.

Table 1 Sorshur Purchases by MC in 1,009 Tons
Year Tons

1975/7¢ 2.9

1976/77 10.1

1977/73 33.6

1978/7¢9 53.6

1979/80 20,7

Source: 1%4C

Factore rasponsible for the decline in purchases in 1979/8C were eoreonter
producer rcteation of sorghum in response to dry conditions prevail* ng
durine the season and losses from birds and insects

(]

Fresent Denmand

Table 7 liational Millin¢ Corporation Sales of Sorshum in 1,C0C Tons

Year » Local Sorghun Imported Sorzhum  (rits Total
1276/717 2.3 19.7 22,0
1977/73 1.1 18.7 19.8
1978/79 2,2 2.3 4.5
1979/80 23,8 3.6 27.4

fource: INIC

About 40 percent of all sorghum sales took place in Dar es Salaan. Other
siznificant sales were made in Tanga, ilorororo and Dodoma regions. The

uge of iuportad sorzhum .aprits as fanine reldef increcased to a level of 2,600
tons in 1979/80 but conQidcrahly below the record amount in 1376/77.

There is considerable potential for the production of milled sorshum
£1

for use as flour or for inclusilon in nixes with wheat flour.

mount of sor-hun used in aninal feed preparation in recent years is in
the order of 4,000 tons. GSxports of sorchum started by the end of 1977/78
and continued until their suspaznsion in February 1900 due to finaneial
losses arising from these exports.
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Sorshum purchases are used by local beer trewiny companies in an
estinated asmount of 2,809 tons (1,500 tons for Chibulu and 1,200 tons
to Tenzania Zrewerics Ltd).
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- Sorghuii -

Table 3. Producer Prices for Products Purchased by HIZ in 1982/23
tiarketing Scason

(cents ner ki)

Repion/District Producer Price
Dodoma 160
Shinyanga 160
Singida 160
Tabora 160
livanza 160
litwara 160

Selected other regions

liorogoro 130
Arusha 130
Iringa 130

Source: iiarketing Development Dureau, July 1981
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Table /4  Area under procuction of Sorghum in Tanzania for 1979/80
and future Projecticns threcugh 1293

Area PLOJECTIOCUS
Region 1673/2G 1648 1620
Shinyanga 48.2-l/ 54.0 52.0
Mwanza 18.7 20,2 22.6
iiara 49.3 51.6 55.6
Singilda 121.0 108.3 115.2
Dodoita 114.4 123.7 137.6
Arusha 35.0 42,4 47. 4
Lindi 18.3 19.3 20.2
Mtwara 62,6 65.3 69.3
liorogoxro 21,3 22.7 24,8
Tanga 23.5 24.2 25.¢
Tabora 20.3 23.9 29.4
Rukwa 32.2 34.2 37.2
Puvura 27.0 30,4 35.0
Otner 19.1 22,5 28,0
TOTAL 524.¢€ 642.7 714.7

1/ hox1000
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Taple =, Area Sevoted te 3orshuna, predvction and yield per ha dn
—t I 1
1679/L5 as well as yield per ha proiections for 19235 to
2500 yr in Tanzania

srea (ha)  Production Yield/ha PEGJIECTIOY
esion 1572/8C 1978/65  1279/3C 1685 1200 2005
Shinyangs 46,23 31,72 g.e0%L 0.72°L c.q? g.91d
1vanza 1¢.7 18.7 1.0 1.3 1.05  1.03
lara 49,9 49,0 1.00 1.02  1.05 1,10
Singida 1¢1.0 80.9 C. 00 0.85  0.61  1.00
Dodona 114.4 105.0 0.92 0.56  1.02  1.11
Arusha 39.0 39.0 1.00 1.02  1.06  1.19
Lindi 18.3 18.3 1.00 1.04  1.00 1,20
Litwara 52.6 43.48 5.70 ¢.75 0.80 0.8
“forogoro 21,3 42.7 2.00 2.01 2,01  2.93
Tanga 23.5 23.5 1.09 1.09  1.24 1,49
Tabora 20,3 20.3 1.09 1.06  1.13 1,23
Pakwa 32,2 32,2 1,69 1,00 1.00  1.00
Ruvuna 27.0 27.0 1.00 1.02 1,05 1,19
Other 19,1 19.1 - - - -
TOTAL or X 504.0 551.2 .93 £.87  1.02  1.00

1/ ha x 1003
2/ 1T % 1000
_:_)‘./ T/'.'.a



Table 0 Sorghum Production (*C0Q tonsz) in Tanzania by Pegion for
the period 1971/72 throuch 1979/30

. Year

Region 1971/72 72/73  73/74  74/75 15776 76/77 7i/[18 12)i% 79/890
Dodoma 56,00 34,50 24.C0 4£7.50 53,10 4£5.20 131.64 13G.0C 142.30
Shinyanga 13.04 52,03 21.60 4¢.60 137.11 151.04 118&.15 204.50 ©4.70
Singida 256.00 28,20 29.21 42.57 40.38 40.4D 63.25 01,77 11C.E
Tahora 8.00 26,65 158,583 9.24 24,27 100.79 62,53 %3.7% 61.70
iwanza 0.35 0.78 0.77 12.25 14.2C 26.12 26,50 32,00 42,70
tiorogoro 14,36 2.C0 15.00 12,0C 13.00 23.81 14.25 53.10 42,59
titwara 4,00 7.6 1.30 15,00 22.24 52,92 62.05 37.8C -
Others 56.36 33.60 65.99 $5.45 92,49 £8.04 134.90 121.00 175.3C

TOTAL 175.21 162,42 174,53 277.41 400.2% 53€.23 $13.97 761.30 520.0C
WC Purchases 0.6 1.7 1.9 2.9 10.1 33,6 58.5 20.7
% of Total 8.3 1.0 0.7 0.7 1.8 5.5 7.7 2.9
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Table 7. Potential Sorghum Research/lvaluation Centers in Tanzania

Region 1. Western Ecological Zone

1. Ukiriguru*
2, llvinhala
3. Lubaga

4, Tumbi

Region II. Central Ecological Zone

. Hombolo

. Isamani

. JTkungi (proposed) +
« Bihawana

DN

Region III. Southern and Coastal Ecological Zone

1. Tlonga*

2, Moroporo
3. Htopwa

4, Heliendele
5. HWachingwea

* Major preeding sites where senior sorghum'breeders should be located.

+ Singida region is in the heart of the sorpghum production area in
Tanzaniz, but has no agricultural experiment station to base the
sorghum research activities, In 1679 the ilinistry of Agriculture
in collaboraticn with the Singida regional authcrities identified
Ikungi as a suitable site. .This however has not been developed
due to shortage of funds.
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[
Table ¢ Constraints and sorghuin characteristics needing attention
in the three ecolozical zones of wmajor sorghum production

Region I  Yestern Ecological Zone

Strigiz-- mostly S. hermnonthica some S. asiatica

3rown sorghuml

Birds

Drought (slizht bimodal distrfibution

Insects (stem borer. shoot fly, sucking bugs and midge) (most
important)

Disease (anthracncse,

. lMilling and processing

- .

U w N

grey leaf spot) (most important)

~N O

Region IT Central High Plateau Ecolozical Zone

Seuvere drought/short season sorghums

Food sorshums - white

.Birds

Insects (stem horer, suckins bugs and nidpe)
Disease (long simut, leal tlight)

Milling and processing

SN~

Region III Southern and Coastal Zcclogical Zone

Eice like products

Good moisture

Low fertility

Strigia/S. asiatica
Insects (stem borcr)
I'iseases (grev leaf spot)

4.

1illing and processing

NOWU W N
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- ¥illing as a constraint to acceptance -

During the time we have been here it has been apparent that a major
constraint to sorghum utilizcotion in Tanzenia (especially in the urban
areas) 1s an unacceptable product. Sorghum which is purchased by HNIC
is primarily Serena which is brown and contains high level of polyphenols.
When this greoin is milled into flour cr is otherwise made available to
the public it 1s not accepted., The Small Industry Development
Organizaticn (SIDO) has been researching sorghum nilling and processing
using a Canadian developed nill (IDRC). Currently available local nmills
and the onz IDRC nmill (located near Kilosa) are used to process neize.,
Because of its size and shape sorghun cannot be processed with the
sane technclogy used to mill neize.

We were informed by SIDO that the IDRC nill would satisfactorily
process Sercna and give o 74% rccovery which when processed intc
flour was acceptable, Similerly, Lulu would give 80% recovery and a
good flour vhen dehulled and milleé using the IDRC mill., Usinz 6 to 8 kg
sanples of six sorghun cultivars from Ilonga we milled these at Kilosa
using the IDRC mill. Halze was being processed when we arrived at
the mill. Ye cbtained the fellowing results:

Serena - 51.3% recovery*: Udo - 34.1%7 recovery*; Lulu - 50.8%
recovery; 2K x 17/8/1 - 56% recsvary; E35-1 - 52.7% rccovery; and
2K x 17/6 - 61.1% reccvery. *Even at these low recovery values Serena
and Udo (both brown scrghums) were unaceptably dehulled.

We reccrmend thet the breeder pay attention to these traits
alrcady kncwn to affect acceptance. He shculd work closely with
Tanzania Food and Nutrition Center (TFNC) and SIDO who must make
abailable adequate technolopy to properly mill sorghum and nust
assist the breeder in making proper sclections from anong; his
breeding lines.

Milling is critical! It affects all aspects of acceptance.
A proper cultivar nust also be available. However, a superior
cultivar can be destroyed by peoer milling technology but a poor
cultivar coannot be salvaged by a superior milling.
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STATUS O PrisseIl SOVTIUT TENLYS P )52A T T TATZATTA

The Sorpghun Zreeline Prorran was indtiated in =arly 1972 wndar the ITTA/
USATH) Tanzania ﬁroject with TTWISAT tecunical input witn its headquarters at
Ilonia Asricultural lesearch Institute near (dlosa. The vrozrau utilized
\.onbolo, Uklrl»,um, ltowr, and Ir wainwola as key su» centers for szlections,
screanin? anl svaluation of introduced aad local eora plasm. ‘The objectivas
of tha breeding nrorraan were:

1. To assaemle a larv,e collection of introduced and indicencus sor~hua
aer plasa, evaluate and screen thz assailed collzaction for nenetic sources of
resistance to .wjor insect, pests, and diseasss, grain quality characteristics ani
other desirable aprono:ic attributes for utilization in the breeding nroeram.

2. To evaluate the performance of s¢*l°ct'*i promising varieties over a
wide ranse of enviromrents in the major sor~iizl nroduction areas in orler to
idantify ‘suitable varietiss for ralease to th2 fap 13TS,

3. o Jnitiate a crossiny prwyran involving local cultivars preferred
for foods it Heveloning nish ylf‘l.lln." varieties accentzble for foold by the
traditional sorznun growers and consiuers.

4, 'To coll'aboratc with intemational anf‘ recional institutions iavolved
in sorghw-.\. researen with tue inain objective ol ootaining altlitio 1al better
sources of yield notential, better grain quality and ‘ufr,ner levels of rasistance
to insects and discases fox dirent utilization in the breedin~ nroTra,

Suamnmry of Pest Activities on Sorshun Preeding

At the begimnine of th2 soraiwm breeding vroqran in 1273, wuch affort
was diracted to tho evaluation of a wide ranze of soroaui gerw olast an:l braeding
linas froa sorohua breedinz nrograns all over the worli The bulk of this
m_m,nla.m. was introducad fro.a the formr T.ALALFLILD Sorpaun anl Hllet Sasearch
Unit at Sercre, Usanda; ICUSAT, llyderabad, Indda; Toas AWl an 1 Purdue Uaivar-
sitizs in U.5.A.; and from SOY LN brf-ﬂd'r\r nro~rans in fonya and tha Sudan,
A total of over 3,200 g-emplasz_ and bresdins lines was cvaluated and selacted
in 1573 and 1275. The selected proiising varieties were extensively tested
in multilocational trials in Tanzania wiile the selected cemplasa or braading
lines werae utilizad in the breading provrat.

A total of 35 indicenous sormuin cultivars were collacted from the main
sorsun vroducine arcas in Tanzania, Thesa have bzen evaluatad and scremied
at Ilonf tost of tha local varictics arz tall (4 vntors ) vilth loovse waniclas
and are 1at matwring (6 rvonths).  Ceoasidorablz variation ‘ors axdst in this
sarmlasa for srain size, shan2 and color, =ndosnema hardnoss 'mfl toxture,
nlant ane} nlu.x, viwamtation, ete. Szaveral 'nrfnl asm Jines  nossessing v11wb1
asrono.ic fraits woro soliocted aad utilized in the crossinT prorran.
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All tho collected indizenous germplasm is maintained at Tlonpa and
ICRISAT 3enctic iasources 'Rt at iyderabadd.

In 1979 a sultilocational national varioty trial was initiatod and was
largely conposzd of wronis mv 2% derivatives oricinating from Saxer:, Usanda.
This was ropeated in 1930 and 1Y31 at szveral locations in the nJor soranui
nroduction arcas in Tanzania., Thro: whito-sooded variatiass, 270 52,

AT 97 and 247 17/3/1 have consistontly and sisnificantly oaty:.:l dzd Tulu D,
tha recominded winite-sacdad varlnty ad these arz currently being considered
for release and to be racowrasnded for farmers' cultivation.

A crossing prosram Lnvolvinz the long tomm local sorcfim and imroved
cultivars was initiated in 157% with the main objactiva of incormorating
desirable traits from tne locals into the iuproval varietios, Tha croqqmv
nrogram was continued and intensifiod in 1375, w array of aenatically divorsa
s2iregating iaterial darived froa these crosses ~was selacted aal atvancel and s
aow in the 4th, 5th and 5th zomerations of s2lfins. The st advanced selections
are now at a stage for yield and adaptation tosting.

Several introducad sorghun A % ¥ linzs have baen avaluated and screzned
at Ilonra. Thz swost nroaising male steriles idmtified are ATY 523, AT 624
froa Texas A%l IS 2077 'm:l Io 2212 froa India and 0C 23A and v BCIA froa
Serora, Uranda, :

Th2 above selectad male steriles were evaluatad in uybrid combination
with thz local pollinators initially at Ilongza and later at key locatioas in
tha mjor sorpghun production areas. The results thus far obtainad indicate
that sorgmun nybrli) are sizpificantly superior to sormhua variatias, AT 523
in particular has givon outstanding hybris,
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Table 9. Grain Yields in ¥g/:ia of the .ost Pronising liow Varietiocs Varsus Lulu

and Serena Across Saveral Locations in Tanzania in 1273/79

hecolovical Zones

17 . VASIATTNS
an? Locations _ ] ' ]
28330 2250 17/6/1 27707 Talu o Oorma 555 135/13/1
Coastal. Zone
llonza Lst
Ilonra 2nd 3534 2757 2455 1225 3257 3917
dsisoa 355 2011 127C 252 556 059
iibana 2073 1044 211 13772 1257 2332
Chab2zi 1561 1599 1505 1044 1301 2955
ilinTano 4259 4373 4111 3394 3357 3372
Haliendele '
s itonwa
Halarru 3433 2232 41245 2553 4122 4639
vlanchersvca 2373 2757 3245 1595 2473 2057
Tunduru 3290 2512 3254 2123 2233 2234
Suluti 3157 2751 2217 1273 1245 2043
Lfaan 2763 2517 2755 2772 2434 2641
Daeral Zono
Jobholo 3345 2333 2675 1375 2522 3483
Yiliama 3341 4973 5123 5213 5.9 4325
Istand 5325 5332 57 NS 43572 5917
Jairo
Samea
Jivialene
o.ibo
danlani
Tunsi
Ihan 417 3917 4232 4152 4204 4577
wastom Zone
Ukiriouru 2373 2617 2559 2733 335% 3267
Ywanitala
Lubaaa '
T, 1543 1315 1543 17213 2205 2433
s0ita 2011 2077 1333 2722 1244 2667
yakaeara
iean 2377 24090 1233 2223 2522 2791
TN VAT 2972 2751 2904 2476 2529 3065
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Tanle 149, Grain Yizlds in Xg/lla of thn tost Proudsing Mow Varietios Vorsus Lulu O

and Serona Across Sowveral Locatioas in Tanzania in 1979/350)

zeolozieal Joaz

VETLIVLS

nd Locations 2L 69 AN17/5/1 28 37 Ladu Sarona 52 135/13/
Costal “ona2
Ilonza lst 5911 4955 Shbdy 3378 5111 6022
Ilonga 2nd 4354 46530 Lbdy 3490 3n22 3776
“siaba
 Kibaaa
nabezi
¥lineio
Walicndele 1156 1122 1347 1014 2144 1823
itomn 2322 2373 2657 bbb 2356 2044
Hakara
Janchergven 23382 2335 2017 1353 1767 2117
Tundura
Suluti 3011 3472 3333 2530 017 4579
Joroyzoro 2170 1944 2122 2057 1733 2333
ioon 3215 3019 3232 2235 3935 3357
Central Zona
tio:sholo
binawmn
Isiani 3151 2672 2044 3134 2705 2755
Sairo 2901 2375 755 1132 1544 1222
-Hwalena
vlosbo 1375 1417 1453 2435 27356 2072
Hoenani
Tkunoi
“lan 2493 2156 1419 2273 2325 2919
Jlastem Zonw
Ukdrizuru 3924 205 3363 3948 2194 3133
fvmihala 773 389 1311 1744 I 1933
TLubaga
Tubi 4922 5170 4344 4222 4159 4311
ita
Hyakakara
rizan 3231 3017 3013 22)3 2715 3284
SN EAY 3095 2014 273) 2437 2022 3135
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Pablﬂ 11. Grain Yialds in K/ia of tn2 iost Promisiny luw Varietins Varsus Tulu U and
irinag 0Vﬂ1L3,33f 0var Across Saveral Locations in Tanzania in 1279/771 saason

scolonical Zoae T
a1 Location VAIETLS
20032 2307/5/1 2757 Talu ) Sarana 5% 135/13/1
Zoastal Jona
Ilonza lst 3342 323 3315 IV 3300 3133
Tlonza 2nd 3644 3011 3333 2383 3204 3222
cisiiba 3017 2056 2525 QUG KHIS! 3332
Kbair
Chamazzi
.dinzano 2272 2139 225) 1917 2536 1917
tlaliondalae 3393 2359 2273 1253 2394 2678
topwa 1411 1630 1495 l‘%}3 416 356
Tfalkara 2009 2217 37 1532 2411 2709
Wachanzwaa
Tunharu
Sluluti
+orosoro
~bhan 2745 2543 2593 2125 2567 2635
Central zonz
Hovbolo 2911 3257 3951 31457 257G 2939
3iaavana
Isnni )
Gairo 1322 2325 1722 1922 2222 3144
Sxe
JHwalena2
“lombo
tlandeni
Tlaungi
A2 2417 2343 2352 2795 2400 3957
Wostorn Zons
Jeirizacu 1156 775 344 77) 1511 1233
siyaninala 372 1442 733 139D 1931 1356
Subaia 107¢ 1099 NS 1022 1329 1355
Tuad 2457 3511 2322 2533 3533 4135
Xeita
Wyalkakera 1339 1139 1250 1657 206 1917
Jan 1512 1553 1222 1445 22:0 2012

AL VIEALT 2278 2233 2077 1372 20140 2523
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Pecormendations: The follovwiny serics of recommendations are nade based on a
rcasonable knowledse of sorrhun germnlasnig, coustraints to soryhun

production and an avarcness of the need to have an increased productinn

of an accepteble sorrhun in Tanzania.

In crder that a viable sorrhun propraia can exist it is necessary to have
a staff of nrofessionally qualified scientists, Ve recomnend a staffinn
of professionals as outlined in Table /2 . Ue feel it is cssentiel to
have two breeders, one located at Ilonga and another at Ukiricuru.
Nathar of these sites arc optinun locations for sor lwn resecarch but each
has its merits. Humbolo probably more nearly represents the sorzhum
srowing areas of Tanzania but it Zs not developzd to an acceptable

level at this tiwe.

It is essentizl, 1if not dimperotive, that adequate staffing be

followed with vchicles, fuel and other teciinical sunport to both Tanzanians
and contract breeders to insure success. ‘lothins can be accomplished
without the ability to zet to trials to collect valuable data or to
distribute information.

) . .
Table 12. Pecormended Professional Staffians requirements for the
Wetional Sorghum Pesearch Prorrart in Tanzania

Displine Level of training Positions Potential Locations
Pecommandad Recormendad Condidatog

Currently

ir Train-

ing
BSreeder and Coordinator Ph.D 1 1 *Tlonra
_hgronorist/Physiolonist Ph.D 1 1 Tlonra
Entonologist Ph.D 1 1 Ilonga
Rreedern Ph.D 1 1 Ukirizuru
Azrononist 1{.S. 1 1 Uliri-tri
fLorononiist 1.8. 1 1 Ferbholo
Aorononicst 1.5, 1 1 Valicnlel
Azrononist .8, 1 Sinn~ila
* Tumbolo, because it morz nearly represents conditions where sorshum is
grown in Tanzania, would be ideally suilted for a hezalguarters
of the sorghun research progran. As soon asgfacilities at Ilumbolo are

develoned to an accentable level it is recommended that sorshun breedin«
and coordinatinr center be noved from ilonsa to Fumbolo. Until that
Ilonga and Uliiripuru will need to cover the total area.

It d5 recommended that a sorghum breeder be placed at Ukiri~uru Rescarch
Center with adequate facilitics to carryout his responsibilitfes., Tecnusz
of travel constrairits * the preosent teans was unable to ro to Ukiricuru to
dlecuss the potential of placin: a sorsyhun breader there with the Diractor
of A-riculture VTescarch Institute. Therefore, it 1o extreanely ivportant
that before imnlerontation of the sorchunt support nrocran talas place soru
onz fror. USAID or CSU must necotiate with TAP0 and Ulddri-ure for adequatae
facilitiee., These [acilitics should inclnde:



Offices for breeder and associates

laboratory and sced storage

land for research plots and cquipuent to operate research plots.
housing for sorghum breeding staff.

.O o'

It is strongly reccommended that the sorghum breeder(s) working with all
entities involved with sorpghum critically evaluate production regions

and establish the ecolopical zones where end product usc is different,
where constraints to production arc different and where environsient is
different. Such a preliminary plan is necessary to assist in developing a
nore realistic breeding and improvement progran because it delineates
objectives.

A suggested ecological zcne separation for sorghum is attached

which gives pencral constraints. Arca research sites within the

suggested ccolopical zones are indicated. This surcpested zoning

needs much more critical evaluation before it is adequate for absolute
inplementation, Care should be given, however, nct to become overly
zcalous or the benefit of zoning will be lost. It is strongly recormended
that the sorghum coordinator establish contact with all individuals and
organizations doinp resecarch or related .aédtivities on sorphum in Tanzania,
As a first step, all entities involved with the crop should be made

aware of all efforts on sorghum in the country. This could be done by a
general workshop or in a less formal way,

Currently theze exists a problea within the commedity. During our brief
evaluation we have found individuals and agencies involved in some
significant sorshum activity but who are conpletely unaware of other
significant work on the crop. There rnust be an effort made to get people
awarce of work soing on in sorghum. Such awarencss will generate further
cooperative rescarch and sorghun preomotion. Vith time this consortium

of individuale involved 1in sorphunm can be formalized. Such a formal
cormocaity proup could be a strong force in securins research funds and
pronoting coordinated rescarch as well as promoting sorghun as a major cerecal
in Tanzania. Such a formal organization would be of benefit to the
governnent and to all individuals working on sorghum.

It is recormended that the sorghum progran maintain in a viable condition
those germplasm collections previously obtained from international

centers and universities as well as the local permplasn types

previcusly collected.  Additional ccllecticns and breeding materials for
specific objectives sheculd be obtained from ICRISAT and INTSORMIL; such as
foud type populaticns, cultivars peseasing superior foed quality, and
cultivars with identificd drouszht resistence. These meterials should
supplement the breedin materials develeped in the current Tanzanian
sorghum programn.

Critical evaluatinn in nultilocational trials in Tanzania of the

pronising introduced varicties (2kx 89, 2kx17/B/1 and 2kx97) clearly

shows then to be sirnificantly superior teo Lulu and Serena cultivars in
prain yield (table) and grain quality. Before these varieties are rcleased
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and distributed to farmers, we stronpgly recormend that they should be
extensively tested on the farner's field tc assess their performance and
stability of yicld under farmers field cenditions as well as the farmers
attitude and acceptance of these varietics.

Sinilarly extensive tests on milling and acceptability studies should be
initiated cn these varieties in collaberaticn with TFHC, SIDO an! MMC.

If found acceptable the varieties should be multiplied and distributed to
the farners.

It is rccommended that the breceder pay clese attontion to all these
characteristics »r traits which are known to affect acceptance. These would
become a major part of the breedin~ effort. He should work closely with
TrNC, MHMC and SIDO to properly cvaluate métheds of measuring acceptance

and nilling procciures on technolopy. It was very clear during the recent
past that acceptance of sorchun nmilled preducts was nil. Close coordination
between the breeders and the arencies menticned abeve should lead to an
effective remcval of the bottleneck to sorghun utllization., It 1s further
recommended that the Faculty of Agriculture could be enlisted to assist in
basic research needs which impact scrghun acceptance and utilization,

Since IDRC is funding research on sorzhum in the Department of Food
Technology it seems natural to enlist their assistance. The breeders'
materials must be properly evaluated for focd quality prior to the
consideration cof release or advanced agroncnic testing. Appropriate milling
and quality tests must be devised to comparc improved sorghums with

P Yot ok’ -~ Ty < n
locally accepted cultivars,

Bird pests primarily Quelez Quelea are considered to be the nain constraints
to serpghun production in rurts of Mwanza, Shinyanea, Singicda and Dodoma.

The brown-seeded hirh tanniu types are less susceptable to bird damace and as
a result a sipnificant amount cf these types are produced in those areas.
Roth white and Lrown-seeded, hirh tannin types arc consuned for food in
these arcas, althoush the prefercnce is for white. The inproved brown
seeded hish tannin cultivar, serena is less liked for fcod and stores very
noorly. ULfferts te dehull serena have nct been successful due to its soft
endospern typc. VWe recommend that breeding and selection efforts should be
directed at develepins hich yieldins brown-seeded, hinh tannin types with
frood storare preperties and less susceptable to birds but which can be
dehulled successfully te produce acceptable products.,

It is recommenled that a close working relationship be developed with the
Faculty of Asriculture at Morcroro in order that basic agricultural research
can bec cnnendere! to support appliad rescarch.  Within the sorchum commodity,
those arcas of nutual cocperatien will be " eCfaine, pest wanagenent, foed
science/quality, 2nl agroncny.

Using existin: naterials frem Ilonra (ICRISAT Prosran) and ICRISAT, the
Lrecders are stroncly enccurared to develop 2 Ureedinz program which emphasizes
selection for photeperind sensitive higher yielding types. This idedivye
prorran should be develeped from crosses between lecal cultivars with the
corrcect phetoperiod respense and hich yielding food quality types from

ICRISAT and INTSORMIL. This is a criticnl objective and must be viewed
scparately for cach of the ccnlosical zones in Tanzania. It 1s inmperative

to develop cultivars which mature their erain outside the high rainfall

sQason.,
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Concurrently a screenine preogram which separates various round kernel
types with vhitepizricars should Le develaped and practiced.

Both whitc thick and white thin ©80030 tynes should be evaluated.
The abeve Jdescribed types appear te have food acceptable quality
traits. Critical evaluations can then be made for superior quality
anong this brcad group™. All white hard types are not necessarily
acceptable for uzali ctc.

Long tern involvement of staff should be enccuraged to create a

continuity of research on the sor;hum comuodity. Training at a U.S.
University fcr advanced denrec and short-term training at ICRISAT should be
enccuraced. Once these staff return to the lecal proaram they

shculd receive support to allow them to use theidr acquired crpertise,

We belicve th-t for a dynamic an? effactive naticnal profram to be
developed, collabcraticn and close CD}ttYuLE: chould be leveloped with
internaticnal and recional orvanizations invelved in sorghum improvement.
There is great scop:z for the sorshum prosram in Tanzania to play a leading
role in repicnal sorrhun improvement prosrams both in Southern and

Eastern Africa in the exchanze of improved rermplasm and information,

We recommenld that as a first step, the contracted breeder should bhe

civen ample cpportunity to persconally fgru#int himself with scientists

in interncticnal and regional orranizaticns with a view to developing
rreater and lastine contacts and scientific inputs in the Tanzonia national
prosram,



