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Executive Summary

1. Introduction

Rose is a major crop that is earning money to farmers Royal Project
Foundation and now ranked is number one. Royal Project Foundation has produced
4 kinds of roses, large flowers, flowers and miniature rose. In 2014 with a production
volume of 1,024,900 flowers worth 13.7 million baht with growers total of 69 growers
and has a production area of 133.74 rais. The main production areas are Inthanon,
Angkhang and Thung rau. Almost all will come mainly from large roses. Rose varieties
that grow in the Royal Project Foundation are large rose of Holland, Royal Project
Foundation own varieties and non-royalty roses, with volume production possible. 64
per cent of the total volume rose by a total of 18 cut-roses varieties. For the
Extension. work of the Royal Project Foundation, The selected of varieties for
extension to rose grower, it is the first to be considered thoroughly and carefully.
Selection from catalog only may have mistake. Since productivity and the quality of
rose varies according to altitude, environment and management can be seen that.
Total imported rose from Holland for two times, the first times nine varieties of
Moerheim Holland BV and the second times of Kordes Sonne, but in the whole of
promotion. It found that the shortest good grades (Ex + A + B) in average of only
53.9% from every area only due to the All cut-rose that extension to rose growers
can make good grades are seven varieties only (4 varieties from the first times and 3
varieties from second times) caused by accelerating its extension. By not tested
before extension to rose grower As a result, overall production rose a better grade
quality (Ex + A + B) less than 80%. It found that only rose in the first time, only to
have the testing in 2003 (testing 5 varieties were tested and selected 3 varieties), and
the other six varieties tested but did not take out direct extension. The two varieties
of roses are intermediate rose; the other four were left mostly to grades 2-3, some
varieties have started hard to sell like Green planet and rose King's pride. However,
for this was a very encouraging those 10 years. In the future, these varieties may
decline gradually with popularity, so it should be need the new varieties substitution.
In the second time of nine varieties were taken off extension the Foundation directly
at the Angkhang station and not tested before extension as well. After growing for
three years, found that such varieties. Only three varieties can be grown well beyond
the other six varieties are left. They were weaker than the first time imported roses
and did not extension to expansion in other areas. From the above it can be seen

that the study and test the new varieties of roses are very important. The Royal



Project Foundation should be tested before extension. The best results should be
test for know the information of characteristics of varieties, adaptation, yield,
performance, vase life and pest and disease resistant and evaluation before

extension to RPF’s rose grower.

2. Objectives
To study and test new varieties of roses / new cultivars from abroad which
are suitable for commercial production in the highlands.

3. Methodology

Research of the Efficient Increment of Rose Production in Highland; Sub
project 2; study and test new varieties of rose were carries out in 5 experiments as
follows:

Experiment 1: The studies of growth and yield of 12 new roses in 4 color
groups. The research takes 4 color group from Holland rose varieties; red, white, pink
and bi-color. Each color has 3 varieties, totally 12 varieties, were grown compared to
commercial varieties in the Evaporative greenhouse at the Pang-Da Royal Agricultural
Station using 2 methods of planting; growing into soil and substrates. The operation
takes 12 months; 2 seasons were conducted as cool (October 2015-Febuary 2016)
and hot (March-April 2016).

Experiment 1.1: Red group

Two factors in Factorial in RCBD were conduct by first factor; 2 methods of
Growing as growing in soil and substrate, and second Factors, 4 varieties of red roses
as “Red Crown”, “Love Letter”, “Red Express” and “Royal Baccara”. Plants were
grown for 12 months; vegetative, reproductive growths and yield productivity were
collected every manth.

- The conclusion of the studied on veeetative growth in 2 seasons were
conducted as follow:

- First factors are 2 methods of ¢rowing in soil and substrate; the research
found that the roses growing in substrates have the number of branches better than
growing in the soil in both seasons. The roses growing in substrates (cool 3.99
branches/plants and hot 4.44 branches/plants) have the number of branches better
than in the soil in cool (2.54 branches/plants) and hot season (2.50 branches/plants).
The rose growing in substrate (77.78 cm.) also gave the plants high better that soil

(70.74 cm.) in cool and no different in hot.



- Second factors are 4 varieties of red roses as “Red Crown”, “Love Letter”,
“Red Express” and “Royal Baccara”. The research found that 3 varieties as “Love
Letter”, “Red Express” and “Royal Baccara” have the best number of branches in
both season (cool 3.43, 3.65 and 3.30 branches/plants; hot 3.75, 3.63, 3.55
branches/plants). “Royal Baccara” is the best highest plants in both cool (77.55 cm.)
and hot (72.60 cm.).

- The interaction between methods and varieties were conducted. The
research found that three rose growing in substrate as “Love Letter”, “Red Express”
and “Royal Baccara” have the best number of branches no different in both seasons
(cool 4.40, 4.50 and 3.95 branches/plants; hot 5.20, 4.60, 4.60 branches/plants). The
rose “Royal Baccara” growing in substrate is the best highest plants in both cool
(88.15 cm.) and hot (78.25 cm).

- The conclusion of the studied on reproductive growth in 2 seasons were
conducted as follow:

- First factors are 2 methods of growing in soil and substrate; the research
found that the roses growing in substrates have bud size (cool 2.43 cm; hot 2.44 cm)
better than growing in the soil (cool 2.31 cm. hot 2.18 cm.) in both seasons. The rose
growing in substrate have flower size not different in cool, while have bigger flower
size in hot. The rose growing in soil have the number of petals not different in cool,
while have the number of petals (31.76 petals/flowers) more than the rose growing
in substrate in hot (28.88 petals/flower).

- Second factors are 4 varieties of red roses as “Red Crown”, “Love Letter”,
“Red Express™ and “Royal Baccara”. The research found that all varieties have the
same bud size in cool and different size in hot. “Red Crown” has the best bud size in
hot (2.46 cm.). “Red Crown” has also the best flower size in both cool (10.01 cm.)
and hot seasons (9.66 cm.). “Royal Baccara” is the best humber of petals in both
cool (35.13 petals/flowers) and hot (34.73 petals/flowers).

- The interaction between methods and varieties were conducted. The
research found that rose “Love letter” growing in substrate has the best bud size in
cool (2.63 cm.), while rose “Red Crown” growing in substrate has the best bud size in
hot (2.55 cm.) Rose “Red Crown” growing in substrate has also the largest flower size
in cool (10.53 cm.), while rose “Royal Baccara” growing in substrate has the best
flower size in hot (10.03 cm.). Rose “Royal Baccara”growing in substrate has also has
the best number of petals in both cool (36.20 petals/flowers) and hot (40.00

petals/flowers).



Yields productivity

- The roses growing in substrate have better grade yields and quality than
growing in soil.

- The red group, “Love Letter” was highest productivity in substrates (65.0
stems/plants/m2/year). “Red Express” was highest productivity in soil (34.0 stems
stems/plants/m2/year).

- “Red Crown” has high grade yields (Ex+A+B) when grown in substrate
(61.8%) and soil (45.1%).

- “Royal Baccara” gave the high percentage of low grade yields (C+U) in soil
(69.4%). “Red Express” gave also the high percentage of low grade yield (C+U) in
substrate (66.9%).

- Best Short flush‘s varieties in soil was “Red Express”(58.5 days) and Royal
Baccara (58.8 days). “Love letter” was best short flush in substrate (69.8 days).

Experiment 1.2: White group

Two factors in factorial in RCBD were conduct by first factor; 2 methods of
Growing as growing in soil and substrate, and second Factors, 4 varieties of white
roses as-“Snow White”, “Ice Bear”, “Dolomiti” and “Avalanche”. Plants were grown
for 12 months; vegetative, reproductive erowths and vyield productivity were
collected every month.

- The conclusion of the studied on vegetative growth in 2 seasons were
conducted as follow:

- First factors are 2 methods of growing in soil and substrate; the research
found that the roses growing in substrates have the number of branches better than
growing in the soil in both seasons. The roses growing in substrates (cool 4.65
branches/plants and hot 4.99 branches/plants) have the number of branches better
than in the soil on cool (2.38 branches/plants) and hot season (2.66 branches/plants).
The rose growing in soil has the plants high better than growing in substrate in cool
(soil 77.01 cm.; substrate 72.70 cm.) and hot (soil 70.36 cm., 63.28 cm.).

- Second factors are 4 varieties of white roses as “Snow white”, “lce Bear”,
“Dolomiti” and “Avalanche ®”. The research found that “Avalanche ®” has the
best number of branches in both season (cool 4.45 branches/plants; hot 4.85
branches/plants). “Ice Bear” is the highest plants in both cool (79.55 cm.) and hot
(72.98 cm.).

- The interaction between methods and varieties were conducted. The
research found that rose “Avalanche ®” growing in substrate has the best number of

branches in both seasons (cool 6.40 branches/plants; hot 6.95 branches/plants). The



rose “lce Bear” growing in substrate is the best highest plants in both cool (87.75
c¢m.) and hot (80.00 cm).

- The conclusion of the studied on reproductive growth in 2 seasons were
conducted as follow:

- First factors are 2 methods of ¢rowing in soil and substrate; the research
found that the roses growing in substrates have bud size as same as rose growing in
soil in cool, while rose growing in substrate has bud size bigger (2.83 cm.) than rose
growing in soil (2.48 cm.) in hot. Rose growing in soil (10.36 cm.) has bigger flower size
than rose growing in substrate (9.39 cm.) in cool, while rose growing in substrate
(10.48 cm.) has better flower size than rose growing in soil (9.38 cm.) in hot. Rose
growing in substrate has also the best number of petal than growing in soil both cool
(substrate 68.54 petals/flowers) and hot (substrate 72.20 petals/flowers).

- Second factors are 4 varieties of white roses as “Snow White”, “lce Bear”,
“Dolomiti” and “Avalanche”. The research found that rose “Ice Bear” has the best
bud size both cool (2.75 cm.) and hot (3.14 cm.). “Ice Bear” has also largest flower
size both cool (10.03 cm.) and hot (10.50 cm.). “Ice Bear” has the best number of
petals both 2 season (cool 82.30 petals/flowers; hot 83.40 petals/flowers).

- The interaction between methods and varieties were conducted. The
research found that rose “Ice Bear” growing in soil has the best bud size in cool (2.90
cm.) “lce Bear” growing in substrate has also the best flower size in hot (10.73 cm.),
but the flower size are the same as “Dolomiti” (10.73 cm.) and “Avalanche” (10.55
cm.) that growing in substrate and “Ice Bear” (10.28 cm.) and “Dolomiti” (10.35 cm.)
that growing in soil. “Ice Bear” growing in substrate has also has the best number of
petals in both cool (88.10 petals/flowers) and hot (94.90 petals/flowers).

Yields Productivity

- For the white eroup, “Avalanche”, has the best yields both grown in
substrates (89.6 stems/plants/m2/year) and soil (39.3 stems/plants/m2/years).

- “lce Bear” has the best high percentage of good grade stems (Ex+A+B) in
soil (53.1%) and substrate (50.0%).

- “Snow white” has small bud and short stem gave high low grade stem
(C+U) in soil (74.1%) and substrate (74.6%).

- “Snow white” has best flush both grown in soil (67.5 days) and substrate
(53.4 days).

Experiment 1.3: Pink group

Two factors in Factorial in RCBD were conduct by first factor; 2 methods of

Growing as growing in soil and substrate, and second Factors, 4 varieties of pink roses



as “Lovely Dolomiti”, “Duchesse”, “Sweet Dolomiti” and “Titanic”. Plants were
grown for 12 months; vegetative, reproductive growths and yield productivity were
collected every month.

- The conclusion of the studied on vegetative growth in 2 seasons were
conducted as follow:

- First factors are 2 methods of growing in soil and substrate; the research
found that the roses growing in substrates have the number of branches better than
growing in the soil in both seasons. The roses growing in substrates (cool 4.21
branches/plants and hot 4.35 branches/plants) have the number of branches better
than in the soil on cool (229 branches/plants) and hot season (2.81 branches/plants).
The rose growing in soil has the plants high better than growing in substrate in cool
(soil 78.43 cm.; substrate 69.61 cm.) and no different in hot.

- Second factors are 4 varieties of pink roses as “Lovely Dolomiti”, “Duchesse”,
“Sweet Dolomiti” and “Titanic”. The research found that “Lovely Dolomiti” has the
best number of branches in both season (cool 3.80 branches/plants; hot 4.13
branches/plants). “Sweet Dolomiti” is the highest plants in both cool (81.80 cm.) and
hot (68.78 cm.).

- The interaction between growing methods and varieties were conducted.
The research found that rose “Lovely Dolomiti” growing in substrate has the best
number of branches in both seasons (cool 4.85 branches/plants; hot 5.05
branches/plants). The rose “Sweet Dolomiti” growing in soil is the highest plants in
both cool (91.55 ecm.) and “Titanic” growing in soil is best plants high in hot (72.30 cm).

- The conclusion of the studied on reproductive growth in 2 seasons were
conducted as follow:

- First factors are 2 growing methods; the research found that the bud size of
roses growing in substrates have no different with the rose erowing in both seasons.
Rose growing in soil (10.23 cm.) has bigger flower size than rose growing in substrate
(9.73 cm.) in cool, while rose growing in substrate (10.99 cm.) has better flower size
than rose growing in soil (10.18 cm.) in hot. The numbers of petals from rose growing
in substrate and in soil have the same results.

- Second factors are 4 varieties of pink roses. The research found that rose
“Titanic” has the best bud size both cool (2.55 cm.), but no different when
comparison with “Sweet Dolomiti” (2.50 cm.); while all rose have no different the
bud size.“Titanic” has also largest flower size only cool (10.90 cm.), while “Lovely
Dolomiti” has the best flower size both 2 season (cool 10.84 cm. and hot 11.35 cm.).

“Lovely Dolomiti” has also the best number of petals in both season (cool 66.93



petals/flowers and hot 68.80 petals/flowers), but no different when comparison with
“Sweet Dolomiti”(cool 68.00 petals/flowers and hot 67.25 petals/flowers),

- The interaction between methods and varieties were conducted. The
research found that rose “Titanic” growing in substrate has the best bud size in cool
(2.58 cm.) “Duchesse” growing in soil has also the best bud size in hot (3.55 cm.).
“Lovely Dolomiti” growing in substrate has the best flower size in cool (10.85 cm.)
and hot (11.48 cm.), while “Titanic” that growing in soil has the best flower size only
in cool (11.13 cm.). “Sweet Dolomiti” erowing in substrate (72.05 petals/flowers).
“Lovely Dolomiti” growing in substrate has the best number of petals in hot (71.05
petals/flowers).

Yields Productivity

- The pink group, “Lovely Dolomiti” has best yield productivity in soil (44.0
stems/plants/m2/year) while, “Duchesse”, has best yield productivity in substrate
(92.1 stems/plants/m2/year).

- “Sweet Dolomiti” is the high grading varieties (Ex+A+B) both grown in soil
(51.8%) and substrate (52.4%).

- “Titanic” is the lowest grading (C+U) varieties when grown in soil (74.0%)
while, “Duchesse” is the lowest grading varieties when grown in substrate (58.8%).

- “Duchesse” has best flush both grown in soil (68.1 days) and substrate (54.4 days).

Experiment 1.4: Bi-color group

Two factors in Factorial plot in RCBD were conduct by first factor; 2 methods
of Growing as growing in soil and substrate, and second Factors, 4 varieties of bi-color
varieties as “Jumilia”, “Adorable”, “Boulevard” and “Dolce vita”. Plants were grown
for 12 months; vegetative, reproductive erowths and vyield productivity were
collected every month.

- The conclusion of the studied on veegetative growth in 2 seasons were
conducted as follow:

- First factors are 2 growing methods; the research found that the roses
growing in substrates have the number of branches better than growing in the soil in
both seasons. The roses growing in substrates (cool 3.99 branches/plants and hot
4.56 branches/plants) have the number of branches better than in the soil on cool
(2.65 branches/plants) and hot season (3.04 branches/plants). The rose growing in
soil has the plants high better than growing in substrate in cool (soil 72.68 cm.;
substrate 69.05 cm.) and hot (soil 68.41 cm.; substrate 62.19 cm.).

- Second factors are 4 varieties of bi-color roses. The research found that

“Boulevard” has the best number of branches in both season (cool 3.83



branches/plants; hot 4.38 branches/plants). “Boulevard” is also the best of plant
high in both cool (75.23 cm.) and hot (68.15 cm.).

- The interaction between growing methods and varieties were conducted.
The research found that rose “Boulevard” growing in substrate has the best number
of branches in both seasons (cool 4.30 branches/plants; hot 5.00 branches/plants).
The rose “Dolce vita"’
and hot (74.95 cm).

- The conclusion of the studied on reproductive growth in 2 seasons were

" growing in soil is the highest plants in both cool (86.45 cm.)

conducted as follow:

- First factors are 2 growing methods; the research found that both growing
methods have no different of bud size in cool seasons, while, different in hot season
as Rose growing in substrate (2.74 cm.) has bud size than rose growing in soil (2.36
cm.) Rose growing in soil have (10.65 cm.) flower size bigger than rose growing in soil
(9.45 cm.). Both growing methods give the same number of petals in cool, while, the
rose growing in substrate (41.16 petals/flowers) give the number of petals better than
rose growing in soil (39.01 petals/flowers).

- Second factors are 4 varieties of bi-color roses. The research found that rose
“Dolce vita ” has the best bud size both cool (2.91 cm.) and hot (2.78 cm.).“Boulevard”
has also largest flower size both cool (11.85 cm.) and hot (11.50 cm.). “Dolce vita'”
has the best number of petals in both seasons (cool 54.33 petals/flowers and hot
68.80 petals/flowers).

- The interaction between methods and varieties were conducted. The
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research found that rose “Dolce vita' growing in soil has the best bud size only cool
(3.00 cm.), while, “Dolce vita ” growing in substrate has the best bud size both cool
(2.83 cm.) and hot (3.00 ecm.). “Boulevard” growing in soil has the best flower size in
cool (12.88 cm.), while, “Boulevard” growing in substrate has the best flower size in
hot (12.63 cm.). “Dolce vita ” growing in substrate has the best the number of petals
in cool (56.25 petals/flowers) and hot (56.05 petals/flowers).

Yields Productivity

- The bi-color group found the “Jamilia” has best yields productivity when
grown in soil (39.0 stems/plants/m2/year) while, “Adorable”, has best yield
productivity in substrate (92.1 stems/plants/m2/year).

- “Jumilia” has the high grading varieties (Ex+A+B) both grown in soil (43.7%)
and substrate (53.2%).

- “Adorable” is the lowest grading (C+U) varieties when grown in soil (72.5%)

while, “Dolce vita ” is the lowest grading varieties when grown in substrate (77.7%).



- “Dolce vita ” has best flush both grown in soil (57.5 days) and substrate
(56.6 days).

Experiment 2: The studies on effect of harvesting stage on vase life by
different season were conducted by takes 4 color group from Holland rose varieties;
red, white, pink and bi-color. Each color has 3 varieties, totally 12 varieties, flowers of
their varieties were harvested and conducted by studies on 4 stage of flower opening
in vase by 3 season as rainy, cool and hot.

Experiment 2.1: Red group

- Cool season: Second harvesting stage (flower with sepals beginning to curve
down and external petal a little opened 2 petals) is the best result with long vase
life. “Royal Baccara” has a best vase life (15 days). Second; “Red Crown” and “Red
Express” have similar 12.8 days vase life.

- Hot season: Almost roses have the vase life likely and longer than “Royal
Baccara”. The vase life can be arranged as follow: “Red Crown” (7.3 days), “Love
Letter” (7.0 days), “Red Express” (7.0 days) and “Royal Baccara” (6.8 days), respectively

- Rainy season: “Red Express” has the best vase life (10.08 days), be similar to
“Red Crown” (9.2 days). First harvesting stage (flower with sepals vertically adhered
and the external petals which are in the open process) is the best result (10.25 days)
and nearby second harvesting stage (flower with sepals beginning to curve down and
external petal a little opened 2 petals) (9.75 days). “Red Express” has the best vase
life in first harvesting stage (11.33 days).

Three season conclusion:

- First Factors (varieties); “Red Crown” has the best result in hot (7.83 days)
and rainy season (9.42 days), “Royal Baccara” is the best result in cool (13.08 days)
and “Red Express” is the best result in rainy season (10.08 days).

- Second Factors (harvesting stage); First (flower with sepals vertically adhered
and the external petals which are in the open process) and second harvesting stages
(flower with sepals beginning to curve down and external petal a little opened 2
petals) have similar result and be use in all season.

- Interaction between varieties and harvesting stage; “Royal Baccara”
harvesting in second stage is the best vase life in cool (15 days). “Royal Baccara and
“Lover Letter” harvesting in first stage (flower with sepals vertically adhered and the
external petals which are in the open process) are the best vase life in hot (8.67
days). “Red Express” harvesting in the first stage (flower with sepals vertically
adhered and the external petals which are in the open process) is the best vase life

in rainy season (11.33 days).



Experiment 2.2: White group

- Cool season: Second harvesting stage (flower with sepals beginning to curve
down and external petal a little opened 2 petals) is the best result with long vase
life. The vase life can be arranged as follow: “Snow white” (17.0 days), “Avalanche”
(12.8 days), “Dolomiti” (11.7 days) and “Ice Bear” (11.3 days), respectively

- Hot season: The vase life can be arranged as follow: “Snow white” and
“Dolomiti” (10.0 days), “Ice Bear” and “Avalanche” (9.0 days), respectively

- Rainy season: “lce Bear” is the best vase life varieties (10.58 days). First
(flower with sepals vertically adhered and the external petals which are in the open
process) and second harvesting stages (flower with sepals beginning to curve down
and external petal a little opened 2 petals) have similar results as 10.50 and 9.92
days. “Ice bear” has the best vase life in first harvesting stage (12.00 days).

Three season conclusion:

- First Factors (varieties), “Ice Bear” is the best results in hot (10.75 days) and rainy
seasons (10.58 days), “Snow white” are best in cool (15.33 days).

- Second Factors (harvesting stage); in cool, the results found that all rose
varieties are not different. First (flower with sepals vertically adhered and the
external petals which are in the open process) is suitable for rain (10.50 days) and
hot seasons (10.50 days) and second harvesting stages (flower with sepals beginning
to curve down and external petal a little opened 2 petals) have similar results (rain
9.92 days; hot 10.00 days).

- Interaction between varieties and harvesting stage; “Snow White” harvesting
in second stage (flower with sepals beginning to curve down and external petal a
little opened 2 petals) is the best vase life in cool (17 days). “Ice Bear” harvesting in
first stage are the best vase life in hot (11.67 days) and rainy season (12.00 days).

Experiment 2.3: Pink group

- Cool: “Titanic” has a best vase life (12.3 days). Second harvesting stage
(flower with sepals beginning to curve down and external petal a little opened 2
petals) gave the best result. The vase life of “Duchesse”, “Lovely Dolomiti” and
“Sweet Dolomite” are 11.8, 11.0 and 10.3 days, respectively.

- Hot season: The vase life can arrange as follow: “Duchesse” (11.0 days) and
“Sweet Dolomiti” (9.0 days), “Titanic”(9.0 days) and “Lovely Dolomiti” (8.0 days),
respectively.

- Rainy season: Sweet Dolomitti have the best vase life (9.33 days)m and no
different with “Lovely Dolomiti”(9.25 days) and Duchesse (8.75 days), respectively.

First and second harvesting stages (flower with sepals beginning to curve down and



external petal a little opened 2 petals) have the best results (9.83 and 9.33 days).
“Lovely Dolomiti” and “Sweet Dolomiti” have a best vase life in first harvesting stage
(10.33 days).

Three season conclusion:

- First Factors (varieties); “Sweet Dolomiti” is the best varieties in hot (8.58 days) and
rainy season (8.75 days) as same as “Duchesse” (hot 8.58 days; rainy season 8.75 days),
whereas “Love Dolomiti” is the best in rainy season (9.25 days) and “Titanic” is the best
in cool (11.58 days).

- Second Factors (harvesting stage); First (flower with sepals vertically adhered
and the external petals which are in the open process) (cool 11.17 days; hot 9.42
days; rain 9.83 days) and second harvesting stage (flower with sepals beginning to
curve down and external petal a little opened 2 petals) have the similar results (cool
11.33 days; hot 8.83 days; rain 9.33 days).

- Interaction between varieties and harvesting stage; “Titanic” harvesting in
first (flower with sepals vertically adhered and the external petals which are in the
open process) and second stage (flower with sepals beginning to curve down and
external petal a little opened 2 petals) are the best vase life in cool (12.00 days and
12.33 days). “Sweet Dolomiti” harvesting in first stage are the best vase life in hot
(10.36 days) and rainy season (10.33 days).

Experiment 2.3: Bi-color group

- Cool: “Titanic” has a best vase life (12.3 days). Second harvesting stage
(flower with sepals beginning to curve down and external petal a little opened 2
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petals) is the best result. The vase life of “Jumilia”, “Adorable”, “Dolce vita™” and
“Boulevard” are arranged as 13.8, 13.0 and 10.0 days, respectively.

- Hot season: The vase life can arrange as follow: “Dolce vita” (11.0 days) and
“Jumilia” (10.0 days), “Boulevard”(9.0 days) and “Adorable” (5.75days), respectively.

»

- Rainy season: “Dolce vita'” has a best vase life in first harvesting stage
(flower with sepals vertically adhered and the external petals which are in the open
process) (11.33 days), but not different when comparison with “Jumilia” in first stage
(flower with sepals vertically adhered and the external petals which are in the open

”

process) (11.00 days) and “Dolce vita™ in second stage (flower with sepals beginning

to curve down and external petal a little opened 2 petals) (10.67 days)



Three season conclusion:

- First Factors (varieties); “Jumilia” is the best in cool (12.92 days) and rainy season
(9.92 days), and “Dolce vita™” is the best result in hot (10.08 days) and rainy season (10.00
days).

- Second Factors (harvesting stage); The best harvesting stage is second stage
(flower with sepals beginning to curve down and external petal a little opened 2
petals) in all season (cool 12.42 days; hot 9.00 days; rain 9.58 days), First cut-stage (flower
with sepals vertically adhered and the external petals which are in the open process)
is suitable for hot (9.17 days) and rainy (10.08 days) season, but not difference with second cut
stage.

- Interaction between varieties and harvesting stage; “Jumilia” harvesting in
second stage (flower with sepals beginning to curve down and external petal a little
opened 2 petals) is the best vase life in cool (15.00 days. “Dolce vita'” harvesting in
second stage (flower with sepals beginning to curve down and external petal a little
opened 2 petals) is the best vase life in hot (11.00 days) and rainy season (10.67
days). The results of “Jumilia” and “Dolce vita ” harvesting in first stage are not
different (11.00 and 11.13 days) in rainy season.

Experiment 3: Acceptance evaluation on 12 new rose in 4 color groups.

They can be considering for the first selection by in more details of growth
and yield, disease and insect resistance to choose the suitable varieties for growers in
each color group as follow:

- Red group: selected varieties is “Red Crown”

- White group: selected varieties are “Ice Bear” and “Dolomiti”

- Pink group: selected varieties are “Lovely Dolomiti” and “Sweet Dolomiti”

- Bi-color group: selected varieties are “Jumilia” and “Boulevard”

All selected roses would be evaluated the satisfaction by the marketing
department in second selection and planted and compared to roses growing at the
Ang-Khang Royal Agriculture Station (October 2016).

Experiment 4: The studies of growth and yield of 30 new roses in 5 color
groups. The research takes 5 color group from Holland rose varieties; red, white,
light- pink, dark-pink and other color. Each color has 6 varieties, totally 30 varieties,
were grown compared to commercial varieties in the Evaporative greenhouse at the
Pang-Da Royal Agricultural Station using 2 methods of planting; growing into soil and
substrates. The operation takes 12 months; 2 seasons were conducted by different

season as hot (March-June 2016) and rainy season (June-Sept 2016)



Experiment 4.1: Red group

Two factors in Factorial in RCBD were conduct by first factor; 2 methods of
Growing as growing in soil and substrate, and second Factors, 7 varieties of red roses
as “Royal Baccara”, “Grand Prix®”, “Formidable+”, “Fuego+®”, “Myma+®”, “Club ®Nika”
and “Revelation . Plants were grown for 8 months; vegetative, reproductive growths
and vyield productivity were collected every month in 2 seasons were conducted by
different season as hot (March-June 2016) and rainy season (June-Sept 2016). In hot
season:

The conclusion of the studied on vegetative growth in 2 seasons were
conducted as follow:

- First factors are 2 methods of growing in soil and substrate; the research
found that the roses growing in substrates have the number of branches better than
growing in the soil in both seasons. The roses growing in substrates (hot 1.75
branches/plants and rain 3.05 branches/plants) have the number of branches better
than in the soil in hot (1.59 branches/plants) and rainy season (2.46 branches/plants).
The two rose growing in substrate have the plants high no different in both seasons.

--Second factors are 7 varieties of red roses. The research found that rose
“Myma ®” has the best number of branches in both season (hot 2.30 branches/plants;
rainy season 3.53 branches/plants). “ Revelation”” is the best highest plants in both
hot (66.05 cm.) and rainy (65.93 cm.) seasons.

- The interaction between methods and varieties were conducted. The
research found “Myrna+®” have the best number of branches in both hot (2.45
branches/plants) and rainy (3.85 branches/plants) seasons. The rose “Formidable"”
growing in soil (70.90 cm.) and “Myma+®” growing in substrate (70.45 cm.) have the
best highest plants in'both hot season, while “Fuego ®” growing in soil has the best
plants highest in rainy (68.05 cm) season.

The conclusion of the studied on reproductive growth in 2 seasons were
conducted as follow:

- First factors are 2 methods of growing; the research found that the roses
growing in soil (hot 2.54 cm; rainy 2.68 cm) have bud size better than growing in the
substrate (hot 2.37 cm. rain 2.26 cm.) in both seasons. The rose growing in soil have
flower size better than in hot (soil 10.24 cm.; substrate 9.78 cm.) and rainy (soil 10.38
cm.; substrate 8.53 cm.) season. The rose growing in soil have the number of petals
better than the rose growing in substrate in both hot (soil 39.17 petals/flowers.;
substrate 36.99 petals/flowers) and rainy (soil 36.63 petals/flowers; substrate 31.22

petals/flowers) seasons.



- Second factors are 7 varieties of red roses. The research found that “Fuego+®”
have the best bud size in both hot (2.90 cm.) and rainy (2.70 cm.) seasons.
“Revelation” has the best bud size in hot (11.38 cm.) and rainy (10.13 cm.) season
and no different with “ Fuego+®” that also has the best flower size in hot (11.09 cm.)

¥

and rainy (10.01 cm.). “Revelation” is the best number of petals in both cool (70.65
petals/flowers) and hot (54.73 petals/flowers).

- The interaction between methods and varieties were conducted. The
research found that rose “Myrna+®” growing in soil has the best bud size in both hot
(3.01 cm.) and rainy (3.00 cm.) seasons. Rose * Myrna ®” growing in soil has also the
largest flower size in hot (11.78 cm.) season, while rose “ Revelation"” growing in soil
has the best flower size in rainy (11.35 cm.) season, but no different with Club'® Nika
(11.35 cm.), Fuego ® (10.88 cm.) and Formidable” (10.73 cm.) that growing in soil.
Rose “Revelation ” that growing in soil (71.20 petals/flowers) and substrate (70.10
petals/flowers) have the best number of petals in hot season. “Revelation”” have
the best number of petals in rainy season (261.85 petals/flowers) that no different
with “Myma+®” growing in soil (42.85 petals/flowers)

Experiment 4.2: White group

Two factors in Factorial in RCBD were conduct by first factor; 2 methods of
Growing as growing in soil and substrate, and second Factors, 7 varieties of white
roses as “Avalanche+®”, “White Soda+”, “Santorini”, “Lemontov®”, “A1-®”, “Ivory
Talea ®”, “Snow fox ”. Plants were grown for 8 months; vecetative, reproductive
growths and vyield productivity were collected every month in 2 seasons were
conducted by different season as hot (March-June 2016) and rainy season (June-Sept
2016).

The conclusion of the studied on vegetative growth in 2 seasons were
conducted as follow:

- First factors are 2 methods of growing in soil and substrate; the research
found that the roses growing in substrates have the number of branches better than
growing in the soil in rainy seasons. The roses growing with two methods have the
number of branches no different in hot seasons. Rose growing in soil (61.51 cm.) has
the plants high better than rose growing in substrate (49.58 cm.) in hot season, while
no different found in rainy season.

- Second factors are 7 varieties of white roses. The research found that rose
“Lemontov®” has the best number of branches in both season (hot 2.20

branches/plants; rainy season 4.08 branches/plants). “Santorini” is the best highest



plants in both hot (73.30 cm.) and rainy (65.35 cm.) seasons. “Snow Fox " is the best
highest plants only hot (71.70 cm.) seasons.

- The interaction between methods and varieties were conducted. The
research found “White Soda ” growing in soil has the best number of branches in
hot (2.80 branches/plants) seasons, while “Lenontov®” growing in substrate has the
best number of branches (5.10 branches/plants).

The rose “Snow Fox'” growing in soil (76.25 cm.) have the best highest
plants in both hot season, while “Fuego+®” growing in soil has the best plants
highest in rainy (68.05 cm) season, while in rainy seasons, rose as Avalanche ®
(70.25 cm.), Santorini (68.00 cm.), Ivory Talea ® (63.85 cm.) have also the best plants
highest and no different.

The conclusion of the studied on reproductive growth in 2 seasons were
conducted as follow:

- First factors are 2 methods of growing; the research found that the roses
growing in soil (hot 2.65 cm; rainy 2.65 cm) have bud size better than growing in the
substrate (hot 2.30 cm. rainy 2.09 cm.) in both seasons. The rose growing in soil have
flower size better than rose growing in substrate in hot (soil 10.10 cm_; substrate 9.29
cm.) and rainy (soil 10.44 cm.; substrate 8.83 cm.) season. The rose growing in soil
have the number of petals better than the rose growing in substrate in both hot (soil
44.54 petals/flowers.; substrate 41.21 petals/flowers) in hot season, while, no different
in rainy season.

- Second factors are 7 varieties of white roses. The research found that
“Santorini” have the best bud size in both hot (2.75 cm.) and rainy (2.59 cm.)
seasons. “White Soda ” has the best bud size only in hot (2.79 cm.), “Ivory Talea ®”
has the best bud size (2.60 cm.) only in rainy season. “lvory Talea'®” has also the
best flower size both in hot (11.29 cm.) and rainy (10.64 cm.), while no different with
“White Soda” (11.39 cm.)-and “Santorini” (11.01 cm.) have also the same flower size
in hot season. “White Soda'” is the best number of petals in both hot (65.00
petals/flowers) and rainy (67.23 petals/flowers) seasons.

- The interaction between methods and varieties were conducted. The
research found that rose “lvory Talea'®” growing in soil has the best bud size in
both hot (2.92 cm.) and rainy (2.93 cm.) seasons. Rose “White Soda'” (2.79 cm.),
Santorini (2.80 cm.), A-1® (2.78 cm.)” growing in soil and “White Soda’ “ growing in
substrate (2.79 cm.) have also the largest flower size in hot season. Rose “lvory

Talea' ®” growing in soil has the best flower size both in hot (12.63 cm.) and rainy



(11.93 cm.) season. Rose “White Soda ” growing in substrate have the best number
of petals both in hot (65.00 petals/flowers) and rainy (72.10 petals/flowers) season.

Experiment 4.3: Light-pink group

Two factors in Factorial in RCBD were conduct by first factor; 2 methods of
Growing as growing in soil and substrate, and second Factors, 7 varieties of light-pink
roses as “Titanic”, “Sorbet Avalanche”, “Sweet Avalanche+®”, “Talea+®”, “Pink
Avalanche ®”, “Christa” and “Something Sweet”. Plants were grown for 8 months;
vegetative, reproductive growths and yield productivity were collected every month
in 2 seasons were conducted by different season as hot (March-June 2016) and rainy
season (June-Sept 2016).

The conclusion of the studied on vegetative growth in 2 seasons were
conducted as follow:

- First factors are 2 methods of growing; the research found that the roses
growing in soil (2.03 branches/plants) have the number of branches better than
growing in substrate (1.60 branches/plants) in hot seasons, while the rose growing in
substrate (3.69 branches/plants) have the number of branches better than growing in
sail (2.59 branches/plants) in rainy season. The roses growing in soil (63.19 cm.) have
the plant high better than the rose growing in substrate (49.48 cm.) in hot season,
while the rose growing in substrate (58.85 cm.) has better plant high than the rose
growing in soil (52.03 cm.) in rainy seasons.

- Second factors are 7 varieties of Light-pink roses. The research found that
rose “Sweet Avalanche ®” has the best number of branches in both season
(hot 3.87 branches/plants; rainy season 3.87 branches/plants). “Sorbet Avalanche”
(hot 2.00 branches/plants; rainy 3.87 branches/plants) and “Pink Avalanche ' ®”
(hot 2.18 branches/plants; rainy 3.45 branches/plants) have also the good number of
branches in both season, while “Talea ®” (1.98 branches/plants) have the good
number of branches only in hot seasons. “Christa” has the best good number of
branches in rainy season (3.55 branches/plants). “Something Sweet” has the best
plants high in both hot (65.13 cm.) and rainy (62.45 cm.) season. “Talea ®”has the
best plants high only in hot (66.80 cm.) season.

- The interaction between methods and varieties were conducted. The
research found “Sorbet Avalanche” growing in soil has the best number of branches
in hot (3.00 branches/plants) season, while “Christa” growing in substrate has the e
best number of branches in rainy (4.75 branches/plants) season. “Sorbet Avalanche”
growing in soil has the best plants high in hot season (80.50 cm.), while “Titanic” has

the best plants high in rainy season (75.20 cm.).



The conclusion of the studied on reproductive growth in 2 seasons were
conducted as follow:

- First factors are 2 methods of growing; the research found that the roses
growing in soil (hot 2.71 cm; rainy 2.76 cm) have bud size better than growing in the
substrate (hot 2.48 cm. rain 2.17 cm.) in both seasons, but it found that the rose
growing in soil (11.26 cm.) has the better flower size than rose growing in substrate
(9.02 cm.) in rainy seasons. Two methods have the number of petals no significance
in hot season, but the rose growing soil (36.99 petals/flowers) has the number of
petals better than rose growing in substrate (32.97 petals/flowers) in rainy season.

- Second factors are 7 varieties of Light-pink roses. The research found that
“Something Sweet” have the best bud size in both hot (3.02 cm.) and rainy (2.87
cm.) seasons. “Sorbet Avalanche” has the best bud size (2.90 e¢m.) in only hot
season. “Sorbet Avalanche” has also the best flower size (11.58 e¢m.) in hot season.
“Titanic” has the best flower size (10.90 cm.) in rainy seasons. “Sorbet Avalanche”
has also the best number of petals both in hot (54.85 petals/flowers) and rainy
(43.80 petals/flowers) season, while “Something Sweet” has the best number of
petals (42.95 petals/flowers) only in rainy season.

- The interaction between methods and varieties were conducted. The
research found that rose “Something Sweet” growing in soil has the best bud size in
both hot (32.47 cm.) and rainy (3.42 cm.) seasons. Rose “Something Sweet” growing in
soil has also the largest flower size in hot (12.79 cm.) and rainy (12.62 cm.) season.
“Sorbet Avalanche” that growing in soil has the best number of petals both in hot
(54.85 petals/flowers and rainy (49.20 petals/flowers) season, while “Sorbet Avalanche”
that growing in substrate has the best number of petals (54.85 petals/flowers) only in
hot season.

Experiment 4.4: Dark-pink group

Two factors in Factorial in RCBD were conduct by first factor; 2 methods of
Growing as growing in soil and substrate, and second Factors, 7 varieties of dark-pink
roses as “Eliza”, “Anoli”, “Candy AvaLanche+®”, “Cloud+”, “I_ayLa+®”, “Club ®Pink”
and “All 4 love ®”. Plants were grown for 8 months; vegetative, reproductive growths
and yield productivity were collected every month in 2 seasons were conducted by
different season as hot (March-June 2016) and rainy season (June-Sept 2016).

The conclusion of the studied on vegetative growth in 2 seasons were
conducted as follow:

- First factors are 2 methods of growing; the research found that the roses

growing in soil (2.27 branches/plants) have the number of branches better than



growing in substrate (1.35 branches/plants) in hot seasons, while the rose growing in
substrate (3.28 branches/plants) have the number of branches better than growing in
soil (2.76 branches/plants) in rainy season. The roses growing in soil (71.91 cm.) have
the plant high better than the rose growing in substrate (44.35 cm.) in hot season,
while the rose growing in substrate (55.87 cm.) has better plant high than the rose
growing in soil (52.38 cm.) in rainy seasons.

- Second factors are 7 varieties of Dark-pink roses. The research found that
rose “Candy Avalanche'®” has the best number of branches in both season (hot 2.33
branches/plants; rainy season 3.77 branches/plants). “All 4 love ®” has also the best
number of branches (3.50 branches/plants) in rainy season. “Candy Avalanche ®”
(66.08 cm.) and. “All 4 love ' ®” (67.98 cm.) have the best plants high in hot season,
while “Eliza” has the best plants high only in hot (61.40 cm.) season.

- The interaction between methods and varieties were conducted. The
research found “Eliza” growing in soil has the best number of branches in hot (2.70
branches/plants) season, while “Candy Avalanche'®” growing in substrate has the
best number of branches in rainy (4.65 branches/plants) season. “Eliza” growing in
soil has the best plants high both in hot (85.00 cm.) and rainy (63.55 cm.) seasons.
Rose as “Eliza”(59.25 cm.)., “Club ® Pink” (63.25 cm.) and All 4 love ® (60.25 cm.)
that erowing in substrate have also the good plants high in rainy season.

The conclusion of the studied on reproductive growth in 2 seasons were
conducted as follow:

- First factors are 2 methods of growing; the research found that the roses
growing in substrate (2.13 cm.) have bud size better than growing in soil (1.91 cm.) in
hot season, while rose growing in soil (2.59 cm.) has the bud size bigger than rose
growing in substrate (2.12 cm.). Rose growing in substrate (9.17 cm.) has the flower
size bigger than rose growing in soil (7.68 ¢m.) in hot season, while rose growing in
soil (10.25 cm.) has the flower size better than rose growing in substrate (9.16
cm.).Rose growing in substrate (43.03 petals/flowers) has number of petals the better
than the rose growing soil (36.75 petals/flowers) in hot season, but the rose growing
in substrate (47.20 petals/flowers) has the number of petals better than rose growing
in soil (43.02 petals/flowers) in rainy season.

- Second factors are 7 varieties of Dark-pink roses. The research found that
“Club ®Pink” have the best bud size in both hot (2.15 cm.) and rainy (2.62 cm.)
seasons. “All 4 love ®” has the best bud size (2.20 cm.) in only hot season. “All 4
love ®” has also the best flower size both in hot (9.60 cm.) and (11.21 cm.) rainy
season. Rose “Club ®Pink”(10.63 cm.) and “Candy Avalanche ®” (11.15 cm.) have the



same flower size in rainy season. “All 4 love ®” has also the best number of petals
both in hot (54.40 petals/flowers) and rainy (59.67 petals/flowers) season, while
“Anoli” has the best number of petals (58.05 petals/flowers) only in rainy season.

- The interaction between methods and varieties were conducted. The
research found that rose “Club ®Pink”(2.33 cm.) and “All 4 love ®”(2.30 cm.)
growing in substrate have the best bud size in hot season. “Anoli” (2.87 cm.), “Candy
Avalanche '®” (2.87 cm.), “Club ' ®Pink” (2.92 cm) and “All 4 love ®” (2.90 cm.) that
growing in soil have the same buds size in rainy season. Rose “Candy Avalanche ®”
growing in soil has the largest flower size in hot (10.20 cm.), while “Candy
Avalanche ®” (12.10 cm.), “Club ®Pink” (12.35 cm.) and “All 4 love ®” (12.42 cm.)
that growing in soil have the same flower size. “All 4 love ®” growing in substrate
has the best number of petals both in hot (58.45 petals/flowers) and rainy (58.45
petals/flowers) season, while “Anoli” (62.10 petals/flowers) and “All 4 love ®” (60.90
petals/flowers” that growing in soil has the best number of petals in rainy season.

Experiment 4.5: Other color group

Two factors in Factorial in RCBD were conduct by first factor; 2 methods of
Growing as growing in soil and substrate, and second Factors, 7 varieties of other-
color roses as “Dolce v]ta+”, “Avantique+”, “Tara+®”, “Peach Avatanche+®”, “Savita+®”,
“Pearl Avalanche ®” and “Brocante ”. Plants were grown for 8 months; vegetative,
reproductive growths and yield productivity were collected every month in 2 seasons
were conducted by different season as hot (March-June 2016) and rainy season
(June-Sept 2016).

The conclusion of the studied on vegetative growth in 2 seasons were
conducted as follow:

- First factors are 2 methods of erowing; the research found that the roses
growing in soil (1.98 branches/plants) have the number of branches better than
growing in substrate (1.44 branches/plants) in hot seasons, while the rose growing in
substrate (3.80 branches/plants) have the number of branches better than growing in
soil (2.57 branches/plants) in rainy season. The roses growing in soil (61.92 cm.) have
the plant high better than the rose growing in substrate (47.64 cm.) in hot season,
while the rose growing in substrate (54.71 cm.) has better plant high than the rose
growing in soil (44.25 cm.) in rainy seasons.

- Second factors are 7 varieties of other-color roses. The research found that
rose “Pearl Avalanche ®” has the best number of branches in both season (hot 2.23
branches/plants; rainy season 3.95 branches/plants) as same as rose “Peach

Avalanche ®” has also the best number of branches in both season (hot 2.23



branches/plants; rainy season 3.75 branches/plants). “Avantique+”rose has the good
number of branches (2.30 branches/plants) in rainy season. “Savita'®” has the best
plants high both in hot (58.15 cm.) and rainy (60.57 cm.) seasons. Four Roses have
the same plant high in hot season as “Avantique ” (64.28 cm.), “Tara ®” (57.88 cm.),
“Peach Avalanche'®” (65.38 cm.) and “Pearl Avalanche ®” (61.50 cm.)

- The interaction between methods and varieties were conducted. The
research found “Avantique+” growing in soil has the best number of branches in hot
(2.85 branches/plants) season, while “Pearl Avalanche ®” growing in substrate has
the best number of branches in rainy (4.65 branches/plants) season. “Peach
Avalanche'®” growing in soil has the best plants high both in hot (74.60 cm.) season.
Rose as “Dolce vita” has the best plants high in rainy season (64.90 cm.).

The conclusion of the studied on reproductive growth in 2 seasons were
conducted as follow:

- First factors are 2 methods of growing; the research found that the roses
growing in soil have bud size better than growing in substrate both hot (soil 2.32 cm;
substrate 2.32 cm.) and rainy (soil 2.81 cm.; substrate 2.20 cm.) season. Rose growing
in soil has the flower size bigger than rose growing in substrate in hot (soil 10.70 cm.;
substrate 9.17 cm.) and rainy (soil 10.87 cm.; substrate 9.06 c¢m.) seasons. Two
methods of growing have the number of petals no different in both seasons.

- Second factors are 7 varieties of other-color roses. The research found that
“Peach Avalanche ®” (2.64 cm.) and “Savita ®”(2.63 cm.) have the best and similar
bud size and in hot season., while “Dolce vita ”has the best bud size (2.91 cm.) in
rainy season.“Pearl Avalanche ' ®” (10.91 cm.), “Peach Avalanche ®” (10.88 cm.) and
“Savita ®”(10.85 cm.) have the same flower size in hot season, while “Dolce vita'”
has the best flower size (11.28 cm.) in rainy season. “Brocante’” has the best
number of petals both in hot (52.10 petals/flowers) and rainy (50.90 petals/flowers)
season, while “Pearl Avalanche ®” has the best number of petals (50.75

petals/flowers) only in hot season.

- The interaction between methods and varieties were conducted. The
research found that rose “Peach Avalanche ®”growing in soil has the best bud size
(2.93 cm.) in hot season, while “Dolce vita+”growing in soil has the best bud size
(3.00 cm.) in rainy season.“Savita ®”growing in soil has the best flower size both in
hot (12.16 cm.) and rainy (11.55 cm.) season, while Three rose as “Avantique’” (11.18
cm.), “Peach Avalanche ®” (11.84 cm.), “Pearl Avalanche '®”(11.69 cm.) that growing

in soil have the same flower size in hot season.“Pearl Avalanche+®”growing in soil



has the best number of petals in hot season (55.55 petals/flowers), while “Dolce

vita” growing in substrate has the best number of petals (56.25 petals/flowers) in
rainy season.

However, this study only two seasons; it needs to be more carefully studied
in several aspects, including production and quality of the flowers, resistant to pest
and disease, their lifetime and so on. Generally, it takes 12 months of studying to
accurately and confidently select the suitable varieties for the rose growers that the
researchers would present in the later report.

Experiment 5: The studies on' effect of harvesting stage on vase life by
different season were conducted by takes 5 color group from Holland rose varieties;
red, white, soft pink, deep pink and other color. Each color has 6 varieties, totally 30
varieties, flowers of their varieties were harvested and conducted by studies on 4
stage of flower opening in vase by 3 season as rainy, cool and hot. (The research is
currently in progress)

Experiment 5.1: Red group

The Vase life of 5 varieties were investigated as Formidable’, Fuego ®,
Myrna+®, Club ®Nika and Releviation .

- First factors (varietis); “Myrna+®” has the best average vase life (10.5 days).

- Second factors (harvesting stage); First harvesting stage (flower with sepals
vertically adhered and the external petals which are in the open process) is the best
highest vase life (10.8 days).

- Interaction between varieties and harvesting stage; “ Fuego+®”, “Myrna+®”,
“Club ®Nika” and “Releviation”” in first harvesting stage (flower with sepals vertically
adhered and the external petals which are in the open process) , “Myrna ®” in
second harvesting stage (flower with sepals beginning to curve down and external
petal a little opened 2 petals) are the best results (11.0 days).

Experiment 5.2: White group

The vase life of 4 varieties were conducted as Santorini, Lermontov®, A-1®,
and Ivory Talea ®.

- First factors (varieties); The vase life results can arrange as Ivory TaLea+®, A-
1®, Santorini and Lemontov® as 11.0, 8.8, 7.8 and 7.5 days, respectively.

- Second factors (harvesting stage); First harvesting stage (flower with sepals
vertically adhered and the external petals which are in the open process) is the best
highest average vase life (9.75 days).

- Interaction between varieties and harvesting stage; “lvory Talea ®” is the

best results in first (flower with sepals vertically adhered and the external petals



which are in the open process) and second cut-stage (flower with sepals beginning to
curve down and external petal a little opened 2 petals) (12.0 days).

Experiment 4.3: Light-pink group

The vase lives of 3 varieties were conducted as “Sweet Avalanche+”, “Talea+®”,
“Pink Avalanche ®”.

- First factors (varieties); The vase life can arrange as “Talea ®”(9.3 days), “Pink
Avalanche ' ®” (7.3 days) and “Sweet Avalanche ®” (6.8 days), respectively.

- Second factors (harvesting stage); First harvesting stage (flower with sepals
vertically adhered and the external petals which are in the open process) has the
best results (9.00 days).

- Interaction between varieties and harvesting stage; the best vase life is
“Talea'®” in first (flower with sepals vertically adhered and the external petals
which are in the open process) and second harvesting stage (flower with sepals
beginning to curve down and external petal a little opened 2 petals) (10 days).

Experiment 4.4: Dark-pink group

Two varieties were conducted as “Candy Avalanche+” and “Club ®Pink”.
The vase life are “Club ®Pink” (9.5 days) and “Candy Avalanche ®” (6.8 days),
respectively. First harvesting stage gave the best results (9.50 days). The best vase life
is “Club ®Pink” in first and second harvesting stage (11 days).

Experiment 4.5: Other color group

The vase life of 5 varieties were conducted as “Pearl Avalanche ®”,
“Savita ®”, “Peach Avalanche ®”, “Tara ®” and “Avantique+”.

- First factors (varieties); The vase life are “ “Avantique“’ (92.5 days),
“Savita ”(8.75 days), “Peach Avalanche ®”(7.0 days), “Pearl Avalanche ®” (7.0 days)
and “Tara ®”(6.28 days), respectively.

- Second factors (harvesting stage); First harvesting stage gave the best results
(8.8 days).

- Interaction between varieties and harvesting stage; The best vase life (10 days)
are “Savita'®” in first harvesting stage (flower with sepals vertically adhered and the
external petals which are in the open process) and “Avantique+”in second harvesting
stage (flower with sepals beginning to curve down and external petal a little opened

2 petals).
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4. Conclusions

1) The research found that growing the roses in substrates is better than in the soil.

- One varieties in the red group was selected as “Red Crown” has the best
high grading (Ex+A+B) both grown in substrates and soil.

- Two varieties in the white group were selected as “Ice Bear” has the first high
grading (Ex+A+B) both grown in soil and substrate and “Dolomiti” has more productivity and
short flush when grown in substrate.

- Two varieties in the pink group were selected as “Lovely Dolomiti”, has
the highest yield growing in soil. “Sweet Dolomiti” has the best high grading (Ex+A+B)
both grown in substrates and soil.

- Two varieties in the bi-color group were selected as “Jamilia” has the best
high grading (Ex+A+B) both grown in substrates and soil. “Boulevard” has the best high
yield in soil.

2) The suitable harvesting stage has the longest vase life depend on season;
the best result for cool is second harvesting stage (flower with sepals beginning to
curve down and external petal a little opened 2 petals) and for hot season is first or
second harvesting stage(flower with sepals vertically adhered and the ‘external petals
which are in the open process).

3) The second series of rose varieties are now growing and studying for the
growth and yield. However, this study only takes first step; it needs to be more
carefully studied in several aspects, including production and quality of the flowers,
resistant to pest and disease, their vase life and so on. Generally, it takes 2 years of
studying to accurately and confidently select the suitable varieties for the farmers.
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Abstract

The objectives of the research are to study and test new rose varieties imported
from aboard for commercial production on Highland. The research takes 2 series from
Holland rose varieties. The 1° series have & colors group; red, white, pink and bi-color. Each
group has 3 varieties, totally 12 varieties. The 2™ series have 5 colors group; red, white, light-
pink, dark-pink and other colors. Each group has 6 varieties, totally 30 varieties. All varieties
were grown compared to commercial varieties in the Evaporative greenhouse at the Pang-Da
Royal Agricultural Station using 2 methods of planting; growing into soil and substrates. The
research collects the growth information about their stems, flowering, harvesting, and yield,
grades of products and diseases and insects to choose the best varieties for the growers.

Experiment 1: The studies of growth and yield of 12 new roses in 4 color groups.
The results found that the plants in substrates are better growing than in the soil. They can
be the first selection in each color group as “Red Crown” in the red eroup, “Ice Bear” and
“Dolomiti” in the white group, “Lovely Dolomiti” and “Sweet Dolomiti” in the pink group,
and “Jumilia” and “Boulevard” in the bi-color group.

Experiment 2: The studies on effects of harvesting stage on vase life by different
season were conducted by takes 4 color group from Holland rose varieties. Red group; “Red
Crown” has the best result in hot and rainy seasons, “Royal Baccara” is the best result in
cool and “Red Express” is the best result in rain season. White group; “Ice Bear” is the best
results in hot and rain seasons; “Snow white” is the best in cool. Pink group; “Sweet Dolomiti” and
“Duchesse” are the best varieties in hot and rainy season, whereas “Lovely Dolomiti™ is the best in rain
season and “Titanic” is the best in cool. First (flower with sepals vertically adhered and the
external petals which are in the open process) and second harvesting stages have the similar
results. Bi-color group; “Jumilia” is the best in cool and rainy season, and “Dolce vita” is the best
result in hot and rainy season. First (flower with sepals vertically adhered and the external
petals which are in the open process) and second harvesting stages (flower with sepals
beginning to curve down and external petal a little opened 2 petals)have similar results that
can use in all seasons; First cut-stage (flower with sepals vertically adhered and the external
petals which are in the open process) is suitable for hot and rainy season, but not difference with
second cut stage (flower with sepals beginning to curve down and external petal a little
opened 2 petals).

Experiment 3: Acceptance evaluation on 12 new rose in 4 color groups. They can
be considering for the first selection by in more details of growth and yield, disease and
insect resistance to choose the suitable varieties for growers in each color group as follow:
Red group: selected varieties is “Red Crown”. White group: selected varieties are “Ice Bear”
and “Dolomiti”. Pink group: selected varieties are “Lovely Dolomiti” and “Sweet Dolomiti”.



Bi-color group: selected varieties are “Jumilia” and “Boulevard”. All selected roses would
be evaluated the satisfaction by the marketing department in second selection and planted
and compared to roses growing at the Ang-Khang Royal Agriculture Station (October 2016),
and finally, evaluated the satisfaction with the marketing department.

Experiment 4: The studies of growth and yield of 30 new roses in 5 color groups
in hot and rain seasons. The results found that the first selection in each color group as
“Myma+®” and “Fuego+®” in the red group, “Santorini” and “Ivory Talea'®” in the white
group, “Sorbet Avalanche” and “Something Sweet” in the light-pink group, “All 4 Love ®”
and “Candy Avalanche '®” in the dark-pink group, “Savita ®”and “Peach Avalanche'®”, in
the other colors group. All selection would be test on the harvesting and qualities of
products in each color group later. However, the study from the research is only taken in
rain the first period of study (hot and rainy seasons). The research needs to study in more
details as growth & yield, pest resistance to choose the suitable varieties for growers
correctly and confidently.

Experiment 5: The studies on effects of harvesting stage on vase life by different
season were conducted by takes of 30 new roses in 5 color group from Holland rose
varieties. Red group; “Myma ®” has the best result (10.5 days), White group; “ivory Talea' ®”
is the best result (11.0 days). Light - pink group; “Talea ®” and “Something Sweet” are the best vase
life. Dark-pink group; “Club ®Pink” and “Layta+®” are the best results (9.5 days) and Other color

group; “Dolce vita 7 is the best result (10.25 days). First harvesting stage (flower with sepals
vertically adhered and the external petals which are in the open process) has the best results.

The research needs to study in more details in rain and cool season.



