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Executive Summary

Introduction

This hemp breeding program composes of inbred lines development,
production of hybrid or synthetic varieties. For dioeciously hemp, sib-mating method
was used to develop the inbred lines. Selected inbred lines were crossed with the
tester to determine their combining ability and used for synthetic variety
development. The project began in 2013, 86 derived from four registered, open
pollinated varieties, were used as initial breeding populations. The selected lines
were sib-mated and progeny tested consecutively. This year, Ss lines were
developed and progeny tested. -Selected lines with high general combing ability
were grown together and allowed to intermate randomly. Seeds harvests from the
female plants were collected and represent SynO population. The Syn0 was
evaluated for the possibility of synthetic variety development.

Objecti
The objectives of this study were;

1." To evaluate and select S¢ hemp lines

2. To evaluate combining ability of selected lines

3. To determine possibility of synthetic variety production
Experimental meth

The study consisted of three experiments as follow;
1. Production and evaluation of hemp S lines

Fifty six Ss lines were sown at Pangda Royal Agriculture Station, Samoeng,
Chiang Mai during September 2017 to March 2018. Plants within each line were
allowed to intermate between sibs within line. At maturity, seeds from the female
plants were harvested, weighted and kept for next season. Each plant was harvested
and recorded for height, number of branches and nodes per plant, stem diameter and
fresh weight, and fiber content.

Twenty four Sq lines were selected and evaluated at Pangda Royal Agriculture
Station during May to October 2018. Lines were arranged in a Randomized Complete
Block Design (RCBD) with two replications. Four standard check varieties (RPF1, RPF2,
RPF3 and RPF4) were included. Lines were harvested and evaluated for agronomic
traits as in Ss lines plus THC and CBD contents. Lines with low THC and high fiber
content with good agronomic characters were selected to develop for S; generation.
2. Evaluation for combining ability of selected lines

Forty two Ss lines were selected and sown at Pangda Royal Agriculture Station,

Samoeng, Chiang Mai during September 2017 to March 2018. Each line was sown with



o

RPF3 and allowed to intercross with RPF3 as female parent. At maturity, seeds from
the female RPF3 plants were harvested and kept for progeny test next season.

Twenty four F; crosses between Ss lines x RPF3 were selected and evaluated.
Lines were arranged in a Randomized Complete Block Design (RCBD) with two
replications.  Four standard check varieties (RPF1, RPF2, RPF3 and RPF4) were
included. Lines were harvested and evaluated for agronomic traits. Lines those gave
F; with RPF3 superior to the others will be classified as higher combining ability and
will be selected for multiplying and top crossing in the next generation.
3. Determine the possibility of synthetic variety production

Seven Ss lines with high general combining ability were selected. Fifty plants
from each lines were grown together in a 3x3 m plot at Pangda Royal Agriculture
Station, Samoeng, Chiang Mai during September 2017 to March 2018. At flowering,
lines were allowed to intermate randomly. At maturity, seeds were harvested and
represented Syn0 of the synthetic variety population. The Syn0. progeny were
compared. to parents and F; top cross population during May to October 2018.
Genotypes were arranged in a Randomized Complete Block Design (RCBD) with three
replications. Agronomic traits and well as THC and CBD contents were determined.
Results
1. Production and evaluation of hemp S¢ lines

From 56 Ss lines, 112 S¢ lines were harvested. The S4 generation showed
large range of segregation in all agronomic characters. Large range phenotypic
diversities were found, both within and between lines. Significant positive correlation
coefficients were found between all agronomic characters except fiber content.
Twenty four Sy lines were selected and sown. The S4 generation also confirmed the
large range of segregation with high phenotypic diversities, both within and between
lines in all agronomic characters. Most lines had THC below the 0.3% threshold and
CBD:THC higher than 2.

2. Evaluation of combining ability of Ss lines

F1 hybrids between selected Ss lines and RPF3 tester were evaluated. The F;
were superior to their parents in all characters. Significant positive correlation
coefficients were found between all agronomic characters except fiber content.
Stem diameter showed the highest correlation coefficients with all agronomic traits
and therefore could be used as indirect selection index. Ss lines from 1) were
selected based on the performance of their F; top cross and the Sy seeds will be
used in the next generation.

3. Determine the possibility of synthetic variety production



Seven S; lines were sown and intermated. Seeds were collected and

represented the SynO population. The Syn0 was evaluated for the performance

compared to parents. Stem weight, height, diameter and fiber weight per plant of

the Syn0 were highest and doubled those of the S parental lines and close to the F;
between S lines x RPF3. THC and CBD of the Syn0 were 0.05 and 0.911, respectively.
Superior growth, fiber yield and low THC indicating that, it is possible to produce

synthetic variety from these hemp germplasms.
Conclusion
1. Production and evaluation of hemp S¢ lines

Fifty six Ss lines were evaluated, sib-mated and S¢ seed harvested. The Ss
generation showed large range of segregation in all agronomic characters.
Large range phenotypic diversities were found, both within and between
lines.

There were positive correlations between all traits except fiber percentage.
Twenty four Sy lines were selected and evaluated in wet season compared
with RPF1, RPF2, RPF3 and RPF4. Large ranges of variation between lines
were found in all traits except fiber percentage. Lines with superior to the
checks were found for all traits.

Most Sg lines had low THC, i.e. below 0.3% and had the ratio of CBD:THC
more than 2 suggesting lines with low THC can be developed.

2. Evaluation for combining ability of selected lines

Ss lines were selected and used as male parents and crossed to the tester
RPF3. Forty two F; were made and evaluated for combining ability of the S5
in ‘wet season. About half of the F, top crosses were superior to their
parents in all characters.

There were positive correlations between all traits except fiber percentage.
Stem diameter - showed the highest correlation coefficients with all
agronomic traits and therefore could be used as indirect selection index.

Ss lines from 1) were selected based on the performance of their F; top
cross and the S¢ seeds will be used in the next generation.

Lines with high combining ability and high seed production were selected
and will be used to test the possibility of synthetic variety production in the

next season.

3. Determine the possibility of synthetic variety production

Seven Ss lines were sown and intermated. Seeds were collected and
represented the Syn0 population.

The Syn0 was evaluated for the performance compared to parents.



e Stem weight, height, diameter and fiber weight per plant of the Syn0 were
highest and doubled those of the S parental lines and close to the Fy
between S lines x RPF3. THC and CBD of the Syn0 were 0.05 and 0.911,
respectively.

e Superior growth, fiber yield and low THC indicating that it is possible to
produce synthetic variety from these hemp germplasms.

Future work plan
1. Production and evaluation of hemp lines
Selected Sg lines will be sown and sib-mating of each selected lines to
produce S; generation.
2. Developing base population of synthetic variety

Seeds from Syn0 population will be sown for Syn1 production.
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Abstract

The objectives of this study were to research and develop inbred lines of
hemp. There were 3 experiments consist of; (1) production of S¢ lines (2) Evaluation
of combining ability of Ss lines and determination the possibility of synthetic variety
production. For Experiment 1, 56 Ss lines were sown. The Ss generation showed
large range of segregation in all agronomic characters. Large range phenotypic
diversities were found, both within and between lines. Significant positive correlation
coefficients were found between all agronomic characters, including plant height,
stem diameter, number of nodes and branches per plant, total dry weight and seed
dry weight, except fiber content. Twenty four Sy lines were selected and sown. The
S¢ generation also confirmed the large range of segregation with high phenotypic
diversities, both within and between lines in all agronomic characters. Most lines had
THC below the 0.3% threshold and CBD:THC higher than 2.

For Experiment 2, crosses between 42 selected Ss lines and RPF3 tester were
made and F; hybrids evaluated. The F; were superior to their parents in all
characters.  Significant positive correlation coefficients were found between all
agronomic characters except fiber content. Stem diameter showed the highest
correlation coefficients with all agronomic traits and therefore could be used as
indirect selection index. Ss lines from 1) were selected based on the performance of
their F; top cross and the S¢ seeds will be used in the next generation.

In Experiment 3, seven Ss lines were sown and intermated. Seeds were
collected and represented the Syn0O population. The Syn0 was evaluated for the
agronomic performance compared to parents. Stem weight, height, diameter and
fiber weight per plant of the Syn0 were highest and doubled those of the S parental
lines and close to the F; between S lines x RPF3. THC and CBD of the Syn0O were
0.05 and 0.911, respectively. Superior growth, fiber yield and low THC indicating that,
it is possible to produce synthetic variety from these hemp germplasms.



