.
o
-4
-
4
w
v
.

INTERNACIONAL o

e ¥YdV¥d V1 3a



| # $ $

%&!'$S ' 3
l$$l
&% | (#

)t *&
B+













S. bukasovii

., —



&

$
%88 '&&&
$ #
|
(
$

(#






)

’I l%#

Potatoes for consumption and
seed grown in the same field
selected at harvest and kept
In stores for next year.

Other seed is obtained in
markets, from the extended
family, other communities,
through barter, and payment
with seed.

plant seed in the highest area
where seed “recuperates
vigour”

Designated fields for seed
production.

Origin in vitro
Seed certification system: in

vitro, prebasic, basic,
certlfled common.

SENASA/INIA : register only
varieties originating in
breeding programs.

Seed grower registered by INIA.

Sold in special areas (forbbiden
In markets)

Flush out system



ldentify the viruses in
seed used by farmers
In Huancavelica.

Quantify the damage
caused by these
viruses.



MATERIAL

SEED: obtained from farmers in 2006.

82 varieties donated by 42 particpants
who came to the seed fair in Ccasapata
in June 2006.

&

%



#$$%0&'

2007-8

Observation plots by variety and
indexed for viruses. Leaves sent
overnight to CIP virology lab,
soon after plant emergence.

At harvest infected and clean
kept separate.

2008-9

Balanced Yield trial planted
comparing infected and clean
seed.



( #  H
)%oH* + + HEGHES'& BB

* 40 % healthy
* Very low frequency of PVY or PLRV
* Virus X is most prevalent, followed by PVS and APMOV

« Similar to Results found by De Haan of transect of 8 commu nities across
Huancavelica (157 households N=1317) he found a highe r % of Andean Potato
Mottle virus..(18%but almost the same of PVX 47%)PVY=0.8% and 1.5%of
PLRV.



No of Plants
Cultivar tested

Puca Huayro 14

Yana Botijuela Mantequilla 14
Ccoepa Sullun
Cuchipa Acan

Liberte* a*

oo o N o

Botijuela

Total free of virus 55
- . % % .
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Tr Cultivar Clean PVX APMV f_‘il\\/l/\s/
1 Occe ruiro 15 15
2a | Ccori marquina 15 15
(o0 [cooimaruna | 15
3 Cuchillo paqui 15 15
4 Promesa 15 15
5 Ccollce tupo 15 15
6 Yurac tucco ** 14 15
7 Llunchuy waccachi 15 15
8 vaquilla wacran 15 15
9 Taragallo 15 15
10 | Puqya 15 15
11 Occe palta 15 15
12 Yurac sari- huasahuasina 15 -




APMV

%
1

Bloque | APMV
+PVS
PVX
PVS
Cultiva r
Sub-
bloques
Status
Sub-bloqu 1 Healthy 1.04 |1.02a] 1.06 [1.01]1.05 [ 1.03 [ 1.07 [1.12]1.12] 1.02b | 1.08 | 1.09 | 1.10
Sub-bloqu 2 Infected 2.04 [2.02a] 2.06 |2.012.05 [ 2.03 [2.07 |2.11]|2:22[ 2.02b | 2.08 | 2.09 | 2.10
Bloque Il
2a 6 5 4 3 1 11 9 10 12 8 2b 7
Cultivar
Sub-bloques
Status
Sub-blogue 3 2 Infected |2o02a|206| 205 [204[203( 201 | 211 |209]| 210 212 | 208 [202b | 207
Sub-bloque 4 1 Healthy |102a|106| 105 |104|103| 101|111 (109|110| 112 | 108 | 1020 | 107
Bloque I
1 6 3 4 2a 5 7 2b | 11 8 12 9 10
Cultivar
Sub-bloques
Status
Sub-bloque 5 1 Healthy 101 | 1.06| 1.03 |1.04|1.02a| 1.05 102b( 111 108 [ 112 | 109 | 110
Sub-bloque 6 2 Infected 201 | 206 | 2.03 [2.04(2.02a| 2.05 | 2.07 [202b] 2.11| 2.08 212 2.09 2.10




0 % -&
Yield g/pl
. simple .
Ord Cultivar N HEALTHY effects Virus
Average Std Dev Average Std Dev Pr>F
1 Occe ruiro 8 1320.00 309.82 880.00 61.22 | ** APMV
3 Cuchillo paqui 3 1026.67 140.63 839.50 108.79 APMV
2a Ccori marquina 3 1262.00 282.37 950.67 219.22 APMV
4 Promesa 3 1390.50 210.13 851.33 384.06 | ** APMV
5 Ccollce tupo 3 1485.33 142.13 1194.67 214.80 APMV
7 Llunchuy waccachi 3 995.27 276.00 665.00 35.37 | * PVX
8 vaquilla wacran 3 1020.00 61.02 702.00 269.14 | * PVX
9 Taragallo 3 865.33 77.47 978.00 271.29 PVX
10 Pugya 8 585.50 184.56 605.67 219.68 PVX
11 Occe palta 3 1200.00 15.62 1081.50 221.04 PVX

Average

1130.76

258.51

956.33

237.98
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paqui Marquina**




Effect of PVX on Yield

g/plant

Number

o PVX
B Healthy
g o &
@ > N
& e Q¥
) > e
> A o’
N
S
N

Effect of PVX on Tuber Number
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g/pl

2000

Effect of PVS on YIELD

1800

1600

B PVS

1400
1200 -
1000 -
800 ~
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Yurac sari-
huasahuasina

H Healthy

Ccori marquina

No. of tubers

Effect of PVS on Tuber Number

B PVS

B Hea

Yurac sari- huasahuasina Ccori marquina

Effect of PVS on Tuber Weight (g)

aPVvs

B Healthy

Yurac sari- huasahuasina Ccori marquina







PVX | APMV PVS | APL PVY total %
Vv
infected
to clean

Checked at Flowering




 PLRV and PVY are infrequent viruses in potato fields in Huancavelica, whereas PVX,
APMoV and PVS were found frequently and APLV less so.

* This experiment demonstrated that these viruses are not limiting factor

* VViruses seem to confer protection as varieties yielded more and had larger tubers
when infected with viruses APMoV and PVX but not PVS.

* Natural selection could have played a role over long periods of time in rendering the
high andean viruses an almost symbiotic role in protecting Andean Varieties.









