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ALTITUDINAL GENETIC VARIATION AMONG Pinus pseudostrobus POPULATIONS FROM
MICHOACAN, MEXICO. TWO LOCATION SHADEHOUSE TEST RESULTS
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SUMMARY

Pinus pseudostrobus Lindl. is the forest species most important economically in the state of Michoacan, at central-west México. We investigated
genetic variation among P. pseudostrobus populations along an altitudinal gradient in the native indian community of Nuevo San Juan Parangaricutiro,
Michoacan, México. Cones were collected from eight populations at 100 m of altitudinal intervals between 2200 m and 2900 m. Seedlings were grown for
approximately two years in two shadehouse environments at Morelia, Michoacan, México and at Moscow, Idaho, USA. Total height was periodically
measured during the second growing season to estimate a series of growth indexes for both locations, and dry weights were obtained only for the Morelia
test. For the Moscow test there were significant differences (P < 0.05) among populations for cessation of growth, duration of the growth period, and final
height. For the Morelia tests there were differences among populations for foliage, shoot and total dry weight (P < 0.025), and significant differences for
stem dry weight at P = 0.055 level. There was a strong altitudinal cline for dry weight variables, with seedlings originated from populations from the
lowest altitudes having more biomass (r> = 0.80, P = 0.003). Populations separated altitudinally by about 295 m are likely to be genetically different. We
suggest delineation of three altitudinal seed zones (Zone I: 2100 m to 2400 m; Zone II: 2400 m to 2700 m; Zone III: 2700 m to 3000 m), that can be
translated into climatic zones delimited according to mean annual temperatures or by degree days > 5 °C. To accommodate climate change we suggest
implementing assisted migration programs by transferring populations 300 m upwards to maintain adaptiveness of populations for future climates.
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RESUMEN

Pinus pseudostrobus Lindl. es la especie forestal economicamente mas importante en el Estado de Michoacan, al centro-oeste de México. Se investigo
la variacion genética entre poblaciones de P. pseudostrobus a lo largo de un gradiente altitudinal en los bosques de la comunidad indigena de Nuevo San
Juan Parangaricutiro, Michoacan, México. Se colectaron conos de ocho poblaciones a intervalos altitudinales de 100 m, entre 2200 m y 2900 m. Las
plantas se crecieron por aproximadamente dos afios en dos diferentes ambientes de casas de sombra: en Morelia, Michoacin, México y en Moscow, Idaho,
USA. La altura total se midi6 periodicamente durante la segunda estacion de crecimiento para estimar una serie de indices de crecimiento para ambas
localidades, y en Morelia se estimaron variables de peso seco. En el ensayo de Moscow hubo diferencias significativas (P < 0.05) entre poblaciones para
terminacion, duracién del periodo de crecimiento y para altura final. En el ensayo de Morelia hubo diferencias significativas entre poblaciones para peso
seco de follaje, parte aérea y total (P < 0.025), y para peso seco del tallo al nivel de P = 0.055. Existi6 un fuerte patron clinal altitudinal para las variables de
peso seco, en donde las plantas originadas de poblaciones de la menor altitud tuvieron mayores valores de biomasa (> = 0.80, P = 0.003). Es probable que
las poblaciones separadas por 295 m de diferencia altitudinal sean genéticamente diferentes. Aqui se propone la delimitacion de tres zonas altitudinales
(Zona I: 2100 m a 2400 m; Zona II: 2400 m a 2700 m; Zona III: 2700 m a 3000 m), que se pueden convertir en zonas climaticas delimitadas por
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temperatura media anual o grados dia > 5 °C. Para dar cabida al cambio climatico, se sugiere implementar programas de migracion asistida para
transferir poblaciones hacia arriba (300 m), como una medida de adaptacién de las poblaciones a los climas futuros.
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