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capita consumption of 11.9 kilograrns. Most of
potatoes are grown on rich volcanic slopes with
ideal climatic conditions. These areas have bi-
maodal rainfall pattern that permits two crops each
year. From ecological point of view, the yields
are extremely low which suggests that major pro-
duction problems are of scientific and technical
nature and necd to be solved through research
to achieve its production potential consistent with
the ideal growing conditions. More recently
yields above 25 t/ha were obtained from an area
of 6 hectares at Kalengyere and in the expen-
mental plots, particularly with true potato seed
technology, yields of the order of 79 10 99.5 t/ha
were consistently obtained. 1t is in this context
that systematic research programme was initi-
ated during 1989 under the National Potato Re-
search and Development Project.

Materials and methods

The cultivars, Sangema, Rutuku and
Marirahinda introduced during early seventies,
still remain the pre-dominant, varieties in
Uganda. These varieties being descendants from
sub-species tuberosum, have narrow genetic base
and are vulnerable to attack of late blight
(Phytophthora infestans) and bacterial wilt
(Pseudomonas solanacearum), the two drastic
production constraints. For this reason, variety
Cruza (720118) has recently gained importance
with farmers.

To overcome this situation, 226 clones and
1593 single ruber progenies pertaining to 31
cross combinations of diverse genetic back-
ground, using a population breeding strategy
based on recurtent selection (Mendoza and
Rowe, 1977) were obtained from the Interna-
tional Potato Center (CIP). The materials in-
clude a great deal of variability for important
traits such as wider adaptation, high yield, earli-
ness, length of tuber dormancy, storage qudlity
and disease resistance, particularly to late blight,
bacterial wilt and virus discases.

The materials were increased and are tested
under different stages of evaluation at
Kalengyere highland. A number of lines bred
for resistance to bacterial wilt are being increased
and the promising genotypes are under study in

the mid-elevations and lower elevation.

Studies were undertaken to evaluate yield
potential of true potato seed (TPS), dynamics of
aphid population and post harvest technology.

Results and discussion

Varietal improvement

The material under study showed a wide range
of genetic variability. Better plants and yields
were observed from crosses between S.
tuberosum, S. andigerum, S. phureja, and
Neotuberosum. A number of promising geno-
types with varying characters were identified.
Among these, genotypes: 381381.20, 3813799,
575049 (CEW 69.1), and 374080.5 (P3) were .
outstanding for their consistent high yield and a
useful degree of resistance to late blight (Tables
1 and 2). Another important observation was
that all these genotypes confirmed their good
yield performance during the short rains char-
acterised by long dry spell of 2-3 months from
mid March coupled with warm climate, condu-
cive for high aphid and PTM infestation. These
clones are under evaluation in 7 on-station and
13 on-farm ftrials to study their performance
under varying climatic and farming situations.

In the secondary yield trial, genotypes
381378.18, 381382.34,381388.34 and 381403.1
(BW.3) showed good promises. Besides, 110
genotypes were screened for dual resistance to
late blight and bacterial wilt. It is note-worthy
that genotypes 800223, 379706.34 (LT.9), and
800938 (AVRDC 1287.19) performed signifi-
cantly higher than local varieties and were found
resistant to Verticilium as well as bacterial wilt
during two previous crop seasons.

True potato seed (TPS)

Research on TPS initiated during 1989,
showed a great promise both for raising first
generation tubers in nursery beds (in situ) at spac-
ing of I5 x 10 cm and as transplants compared
to costly and bulky seed tubers. Mean tuber yield
of first generation tubers during first planting
(July 1989) ranged from 4.6 to 5.0 kg/m?® with
mean tuber numbers from 263 to 310 per m?
(Table 3). Mean tuber weight was 17 0 19 g,
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Table 3: Evaluation of TPS progenies for production of seedling tubers

Plant Number Mean Mean Mean Spacific
Progeny height compound yield tuber tuber Gravity/

{cm) ieaves kg/m? numbers/ weight Density

per plant m? (9)
Highiand

HPS - 113 33 15.6 5.5 310 17.9 1.0797
HPS - 2113 22 13.6 5.0 263 19.1 1.0930
HPS - 713 28 13.0 46 271 16.8 1.0797
HPS - 25/13 32 15.1 52 287 19.1 1.0814
Mean 28.7 14.4 5.2 283 18.2 1.0859
LSD {5%}) 6.10 217 NS NS NS -
CV (%} 11.5 8.2 18 19 18.4 -
In the second sowing (28.12.89) 23 TPS prog- Dynamics of aphid population

enies were tested. Yields were spectacular rang-
ing from 3.7 to 9.4 kg/m® in 12 TPS progenies
(Table 4). Tt is significant that two open-polli-
nated progenies yielded equally well as hybrid
progenies. Similarly, yields from transplants
were very encouraging. Mean yield ranged from
18.2 t0 99.5 t/ha during rwo crop seasons as com-
pared to 35.4 to 54.7 t/ha in two improved check
varieties raised conventionally (Tables 5 and 6).

Late blight infection score was 1 with 6 fun-
gicidal sprays in TPS progenies as against 5 in
check varieties with 14 fungicidal sprays. Ge-
netic heterozygosity of TPS populations has vi-
tal biological advantage resulting in overall per-
formance. These and other resuits suggested the
potential of TPS as a viable technology (Macaso-
Khwaja and Peloquin, 1983; Kidane-Mariam ez
al., 1985; Golmirza, 1988). In the developing
countries, especially in mid elevation and warm
climate, where accumulation of tuber borne dis-
eases in successive generation of seed stocks is
a common phenomenon, adoption of TPS would
be of great utility.
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Studies in the highlands (2500 m. above sea
level) on dynamics of aphid population showed
that aphids appeared towards end of April. This
was at the end of the rains and the rise of tem-
peratures. Aphids attained critical numbers dur-
ing the months of June and July. Potato tuber
moth (PTM) was also recorded in menacing
number during this period. Preliminary results
suggested that if nuclear seed stocks are planted
during aphid free.period (September to end of
April) in a phased program, their health could
be maintained for indefinite number of clonal
generations.

Results of ELISA test revealed that the stocks
developed in this way were practically free from
potato virus Y (PVY) and potato leaf roll virus
(PLRYV). To confirm these findings, an experi-
ment "effect of planting dates on the develop-
ment of aphid and PTM infestation” has been
laid out. A three-stage program starting with
initial pathogen-tesied stocks is implemented at
Kalengyere with the target of producing 300
tonnes of basic seced annually. The following
steps comprised the technology. From seed crop
of high standards of a given variety, apparently







Table 5: Field performance of TPS progenies as transplants under hightands conditions at

hightand, Kalengyere.
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Plant Vigor Yield Tuber/ Mean Mkt L.B.
height rating {tha) Hili fuber yield infe-
Group {cm) {LAl} {No) wgt. (%) ction
(g) score
Improved varieties
Sangema 73 2.0 354 9 74 99 5
Cruza 94 20 54.0 20 49 g7 5
Mean 84 2 447 15 62 98 5
TPS Hybrid Progenies
HPS- 2/13 68 4 77.9 16 49 79 1
HPS- 7/13 58 4 86.1 24 35 86 1
HPS- 25113 71 4 99.5 21 47 93 1
Mean 65.7 4 878 20 44 ‘87 1
CV (%) 12 - 9 27 - - -
LSD (P = 0.05) NS - NS NS - - -

Table 6: Field performance of TPS progenies as transpiants under mid-elevation {ml)

Mean Number Mean Mkt. Marketable

yield tubers/ tuber weight yield
Progeny (t'ha) hill weight {tha} %

()

HPS 113 49.9 12 43 40.2 81
HPS 2113 36.8 9 43 273 74
HPS 7/13 46.0 11 43 321 78
HPS 25/13 42.1 8 51 33.8 76
Mean 43.7 10 45 33.4 77
LSD (5%) NS 261 - - -
cv 19.5 234 -







