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Abstract

Napier grass (Pennisetum purpureum) is a promising crop for being used as feedstock
for biofuel production (both ethanol and biogas). However, production and cultivation of
napier grass as biofuel should be done on degraded lands and problematic soils such as
acidic soil and saline soil in order to avoid competition with food crop production. The
objectives of this research were (1) to screen napier grass germplasm for resistance to acidic
soil with pH between 0 to 5.5 and to saline soil with electric conductivity beyween 4 to 6
dS/m and (2) to develop napier grass lines with improved biomass and resistance to acidic
and saline soils for biogas production. Napier grass and pearl millet (Pennisetum g¢laucum)
were collected from Thailand and aboard (Brazil, Malaysia, Ethiopia and Taiwan) and were
grown in acidic and alkaline soils under both greenhouse and field condition. Self pollination
of napier grass and cross pollination of napier grass x pearl millet and napier grass x napier
grass) were made to create genetic variations. Progenies from self and cross pollinations
together with the collected germplasm were grown in acidic-soil field and alkaline-soil field.
In total, 32 napier grass and 5 pearl millet accessions were collected from Thailand and
aboard. Results from self and cross pollinations showed that (i) self pollination of napier
grass was possible and gave some viable progenies that show genetic variation, (i) cross
pollination between napier grass and pearl millet was possible and yielded some viable
progenies which have genetic variation, and (iii) cross pollination between napier grass and
napier grass was possible but viability of progenies is dependent on cross combination.
Although the collected germplasm and progenies derived from pollination showed variation
in morphological and physiological characters and yield, they gave low biomass yield or
were unable to grow normally under saline soil with 6.0 to 8.0 dS/m. However, most of
them grew normally under acidic soil with pH of about 5.3 . Among all the germplasm
evaluated for resistance under acidic-soil field, eight accessions/lines including ILRI16802,
ILRI15743, ILRI16804, ILRI16800, NY63, PC9, ST85, Bana, Taiwan and Kiew Kamphaeng Saen x
Muak Lek showed rapid growth and promising yield component. ILRI16802 and ILRI15743
were introduced lines. NY36, PC9 and ST85 were derived from self pollination of Napier Yak,
Pakchong 1, and Surat Thani 1, respectively. Bana and Taiwan were cultivars grown in
Thailand. Kiew Kamphaeng Saen x Muak Lek is an F; hybrid from the cross pollination

between Kiew Kamphaeng Saen and Muak Lek.



