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Abstract

The main cropping problems in the Bolivian highlands are the long growing period of barley,
high degree of environmental influence on the performance of quinoa, and low soil moisture at sowing
time, leading to low germination rate and poor stands, and frost or chilling damages. The program
aimed to establish protocols for induction of mutations with X rays and chemical mutagens (NaN3,
MNH, EMS) in quinoa, barley, native forage species and forest plants and to obtain mutant lines,
especially in barley and quinoa; and to establish callus regeneration in quinoa and micropropagation of
kefiua (Polttepis). The project is still in its study stages, hence further evaluations are needed before
firm conclusions are drawn.

1. INTRODUCTION

The main crop cultivation problems in the highlands of Bolivia are:

• The long vegetative growing period of barley that limits grain production.
• The high influence of the environment on phenotypic characteristics of quinoa.
• Low germination rate and seedling mortality due to low soil moisture during sowing

time.
• Total or partial loss of the crops due to low temperatures.

2. OBJECTIVES OF THE PROGRAM

• To establish the protocols for induction of mutations with X rays and chemical mutagens
(NaN3, MNH, EMS) in quinoa, barley, native forage species and forest plants and to
obtain mutant lines.

• Seed treatment protocol for barley and quinoa every year until desirable mutants are
obtained.

• To establish the regeneration of callus of quinoa in order to induce mutations in vitro.
• To establish a protocol for micropropagation in vitro of kefiua {Polilepis) as an alternative

method of multiplication. This species offers an alternative for forestation of the
highlands. However, only 1-3% of the seeds germinate, hence another approach should
be found.

3. METHODLOGY

Dosimetry studies for mutation induction as a method of generation of genetic
variability: X rays (120Kv and 50 mA) for 2.5, 5.0 and 7.5 min for quinoa and kefiua and 7.5,
10 and 15 min for barley and wheat. Use of mutagenic chemicals NaN3 in doses of 10"2, 10"3

and 10"4 and EMS with concentration of 10"3 for 8,12, 16 and 20 hours in the four species.

The calli were irradiated with X rays in the same doses employed in the seeds.
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4. RESULTS

4.1. X ray treatments

The dosimetry studies with X rays in barley using 120 Kv and 50 mA with the varieties
of barley IBTA 80 and Kolla indicate that there was no significant difference between the
three treatments.

A reduction of the plant height of quinoa of 32 to 37% was observed. It is necessary to
repeat the test since the data were very variable.

The X rays-irradiated calli of quinoa, cultivated in Murashige and Skoog media, could
not be regenerated in order to obtain mutant plants of quinoa.

4.2. The evaluation of advanced lines of barley from Peru and Argentina

In agricultural year 1996-97 advanced mutant lines were evaluated together with their
parental lines originating from Argentine (ENTA, Ing. Alberto Prina). All plants developed
with the same phenotypic characteristics, same height and vegetative cycle.

In 1997-98, 3 Argentine mutant lines and 9 mutant lines of variety Mutant Buena Vista,
from the Cereals Program of UNALM-Peru, Ing. Luz Gomez Pando, were sown. This trial
was lost due to drought and frosts.

4.3. Anther cultures for production of double haploid plants of barley and quinoa

The plantlets were sown on 5 different dates and under greenhouse conditions. It has not
been possible to date to obtain plants from barley and quinoa for anther cultures in vitro; in
other cases there was no response or callus formation, therefore it is necessary to continue this
study.

4.4. Micropropagation of keftua

The seeds of kefiua which were sown in in vitro culture to obtain aseptic plants did not
germinate, therefore this procedure was discarded.

The results of phase I of testing different types of explants showed that there was
excellent response from foliar explants, and very good response from the buds and shoot-tips
and small branches.

In phase II, the culture procedures gave excellent regeneration (100%) and proliferation
of buds. However, further studies are required.

In phase HI it was found in a preliminary test that the concentrations of the auxins used
were very low.
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