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Executive Summary

1. The origin and importance of the problem

The Royal Project Foundation promotes the planting of organic vegetables since 2002.
Currently, there are 864 farmers who have been promoted to grow organic vegetables. There are 1,933.77
rai of land in 17 Royal Development Project areas. 2017 farmers send organic vegetables sold through the
foundation market total 1,864,123.67 kg. representing a value of 56 million baht. The tendency to change
to grow vegetables in general to grow organic vegetables has increased every year because it is an
environmentn ally friendly production system produce high security and is more popular with consumers.

Organic vegetable cultivation has the requirements specified by organic standards. That the
seeds used must come from vegetables grown in the organic system for winter vegetable seeds that are
sold in the market cannot buy organic seeds because most chemical compounds or must be imported from
abroad In addition, vegetable seeds according to the general market of Thailand are often tropical species
suitable for planting in flat ground at present, vegetable crops at the Royal Project Foundation encourage
farmers to grow under the standard of organic agriculture. There are 36 species but there are only 7 kinds
of organic vegetables that the foundation is able to produce seeds for them selves under organic standards
worth 1,940,417.35 baht.

Currently, the market has increased demand for organic vegetables especially 4 types of
vegetables is Cabbage, Pointed Cabbage, Chinese Cabbage and Chinese Radish, but also without seeds
obtained from planting in the organic system for promoting farmers. Which if able to produce such
organic vegetable seeds will help reduce orders from abroad Reduce production costs for farmers and get
organic seeds that follow the planting system in the organic system.

Research and development of 4 types of organic vegetables is therefore essential for the
promotion of organic vegetable production of the Royal Project by operating procedures starting from
collecting varieties from various sources to be used to plant, evaluate and select the characteristics that
need improvement and select breeders that are well adapted in highland conditions provide high yield
resistance to insect diseases under organic farming once successful, then bringing good seeds from such
research to expand the quantity to meet the demand for promotion in order for farmers to continue
cultivating because of the Cabbage, Pointed Cabbage, Chinese Cabbage and Chinese Radish are
vegetables in the Brassica group, which is a cold field plant. The optimum temperature for growth is in the
range of 10-25 °C but while the flowering induction of plants in this group requires cold temperatures in

the range of 4-10 °C.



the duration of 4-6 weeks is a limitation that is necessary for the study, research and development of
technology that is necessary for the study research and development of appropriate technology for

promoting education Royal project before proceeding to improve breeding in organic standard.

2. Research objectives

2.1 To evaluate the characteristics and selection of vegetable varieties grown under the organic
system for use breeding in the following year.

2.2 To study the factors and methods of inducing flowering of cabbage, Pointed Cabbage,

Chinese cabbage and Chinese Radish

3. Research Classified by purpose throughout the project Objective
1. To evaluate the characteristics and selection of vegetable varieties grown under the
organic system for breeding in the following year.
Project to select vegetable varieties to produce organic seeds this time
Processed in 4 types of Brassica vegetables, namely cabbage, cabbage, heart-shaped cabbage, Chinese
cabbage and Chinese Radish, which are as follows.
The research is divided into 2 experiments consisting of
activity 1 collecting varieties for planting, testing evaluate and select the desired varieties

under the organic farming system.

1.1 Collect 4 varieties of Brassica family vegetables including
1) Cabbage 3 varieties: Tropic Ace, Chang 4, and Globe
2) Pointed Cabbage 3 varieties: New Jersey, JD and Caraflex F1
3) Chinese Cabbage 3 varieties: Big Boss, Suki 60 and Rubicon
4) Chinese Radish 3 varieties: Sobutori, H.B. Everest and Sweet Salender
Which are commercial varieties that are sold in the market that are sold both in Thailand and
abroad and is suitable for planting on high ground which the Royal Project Foundation has planted the

test and used as a breeding ground for farmers to grow in many areas.



2. Study of species characteristics

2.1 Study of species characteristics from checking documents and information from seed
companies to know the good and important characteristics of each plant useful for breeding and selecting
the right varieties that meet the needs and objectives of the project the main characteristics of the 4 types

of vegetables are as follows.

Table 1 Characteristics of 4 types of cruciferous plants

Vegetation/Variety Breed characteristics
1. Cabbage
1.1 Tropic ace 1.1 Dark green leaf color characteristics gray-green leaf surface, short

stem, round head, germination not less than 85%, suitable for planting
every season
1.2 Chang number 4 1.2 Dark green leaf color gray-green leaf surface, short stalk, round

head, germination not less than 85%

1.3 Globes 1.3 NA (Not available) No data due to germination
2. Pointed Cabbage
2.1 New Jersey 2.1 Characteristics of dark green leaves, short stalks, oval leaves

(obovate), sharp head-like appearance, drip (Broad ovate)

2.2 JD varieties 2.2 Dark green leaf color characteristics broad ovate, broad elliptic,
similar to Cape Horn

2.3 Caraflex F1 2.3 The appearance of dark green leaves, oval leaves (obovate), very

sharp tip (Angular ovate)

3. Chinese Cabbage
3.1 Big Boss 3.1 Characteristics of light green leafy obovate oblong leaf surface

winter usually stabbed the inflorescence fast germination of not less

than 85 %, resistant to rot disease.

3.2 Suki 60 3.2 Characteristics of light green leaves, rough skin, oval (obovate),

similar to the Big Boss species. during the winter, usually stabbed the

inflorescence fast germination is not less 90 percent is not suitable for

the rainy season because of the frequent symptoms of rotting.




Table 1 Characteristics of 4 types of cruciferous plants

3.3 Rubicon

3.3 Dark green leafy appearance rough leaf surface curly leaf edge,
hairy up along the leaf line narrow oblong germination not less than

96%.

4. Chinese Radish

4.1 Sobutori

4.2 Everest

4.3 Sweet Salender

4.1 Dark green leaf color the leaves are very petals (9 very many),
white head style (oblong) 90% germination percentage.

4.2 Dark green leaf color the leaves have less petals (1 absent or very
few) the white head is long (oblong) flowering fast during the winter
germination percentage 85%.

4.3 Dark green leaf color characteristics the leaves have more leaves

(9 very many), white head style (oblong) germination percentage 85%.




Objective No. 2. To study the factors and methods of inducing flowering of Cabbage,

Pointed cabbage Chinese cabbage and Chinese Radish.
Activity 2: Study how to induce flowering with 4 types of vegetables (Vernalization)
Planning an experiment at Angkhang Royal Agricultural Station during the month of October
2561 - April 2019 stimulated by coldness by soaking the Cabbage seeds Pointed cabbage and Chinese
Cabbage in the refrigerator at 4 °C (Vernalization) 4 treatments each 3 times as follows.
Process 1 not chilled (control process)
Process 2 chilled for 10 days
Process 3 chilled for 20 days
Process 4 chilled for 30 days
Chinese Radish, there are both experiments that have passed vernalization and not passed
vernalization drop the seed directly into the prepared plot. The seeds are not stimulated by cold
temperatures and planned by experimenting with Randomize Complete Block Design (RCBD) 3 times.
Result
1) Cabbage from the study of cold induction method for finding the appropriate induction date with
cooling at 0 10 20 and 30 days, 3 varieties were studied: Tropic Ace, Chang Number 4 and Globe
varieties flowering effect as follows.
1.1) Flowering of 3 varieties of cabbage
1. Tropic acetate cabbage can be planted after 10 to 20 days and 30 days by cold stimulation

Table 2 Flowering of cabbage

Flowering and sticking seeds
Number of days to

No. stimulate the cold
Globe
Tropic ace Chang number 4

=

< |2 | < | x
X
X




2) Pointed Cabbage
The study of cold induction method for finding the appropriate induction date with cooling at 0
10 20 and 30 days by studying 3 varieties is New Jersey varieties, JD and Caraflex F1 varieties, with
flowering induction results as follow.
2.2) The flowering of the pointed cabbage in 3 varieties.
1. New Jersey low-temperature seed induction at 4 °C, all processes cannot induce
flowering (Table 3).
2. ID low seed induction at 4 "C, all processes cannot induce flowering (Table 3)
3. Caraflex F1 low-temperature seed induction at 4 °C, all processes cannot induce
flowering (Table 3).

Table 3 Flowering of Pointed cabbage

Number of days to Flowering and sticking seeds

No. stimulate the cold

New Jersey JD Caraflex F1

w
1

< | < |2 %
x
x

3) Chinese Cabbage
The study of cold induction method for finding the appropriate induction date with cooling at 0
10 20 and 30 days by studying 3 varieties: Big Boss, Suki 60 and Varieties. The flowering effect is as
follows.
3.2) Flowering of Chinese cabbage, 3 varieties as follows
1) Big Boss Chinese found that every process resulted in the Big Boss Chinese Cabbage
being able to bloom after transplanting 95-110 days (Table 4).
2) Suki 60 found that all treatments resulted in the Chinese Cabbage, Suki 60 varieties,
able to bloom after transplanting 95-110 days (Table 4).
3) Rubicon found that all treatments could not induce the cabbage varieties of flowering

Rubicon (Table 4).



Table 4 Flowering of Chinese cabbage

Number of days to Flowering and sticking seeds
- stimulate the cold Big Boss SuKi Rubicon
! 0 v v x
2 10 N N x
3 20 \ N x
4 30 \ N x

4) Chinese Radish

Study of cold induction method for finding the appropriate induction date with cooling at 0 10
20 and 30 days by 3 varieties of Chinese Radish is Sobutori turnip, Everest and Sweet Salender. flowering
as follows

4.1 Flowering of Chinese Radish in 3 varieties as follows
1) Sobutori turnip through cold stimulation (0 days), Chinese Radish cannot bloom.
(Table 5).

2) Everest found that every process has the effect of Chinese Radish to bloom by the process
of stimulating seeds at low temperature 4 "C for 10-30 days, resulting in fast Chinese Radish flowering,
which takes 50-60 days after transplanting while the first method of seeding did not pass cold stimulation,
it was found that the head Chinese Radish was slow to flow at 75-80 days after transplanting.

3) Sweet Salender found that the induction of flowering at low temperature at 4 "C for 10, 20
and 30 days can stimulate the Sweet Salender by the time of transplanting 55-60 days while at process 1, it
is not possible to make the Sweet Salender flowering (Table 5).

Table 5 Flowering of Chinese Radish

Variety
Number of days to Sobutori Everest Sweet salender
Ne- stimulate the cold Flower Number of Number of Number of
Flower Flower

days days days
1 0 x - N 75-80 x
2 10 N 55-60 \ 50-60 \ 55-60
3 20 N 55-60 \ 50-60 N 55-60
4 30 N 55-60 \ 50-60 \ 55-60

Remark * Number of days of flowering after transplanting.



4. Summary of research results and suggestions
1. Activity 1 Gather 4 varieties of Brassica family vegetables.
1.1 Collecting varieties can collect 12 varieties including
1) 3 varieties of cabbage:
1.1) Chang breed number 4
1.2) Globe varieties
1.3) Tropic Ace varieties
2) Pointed Cabbage, 3 varicties:
2.1) JD varieties
2.2) New Jersey varieties
2.3) Caraflex F1 varieties
3) Chinese Cabbage, 3 varieties:
3.1) Big Boss varieties
3.2) Suki variety 60
3.3) Rubicon varieties
4) Chinese Radish 3 varieties:
4.1) Sobutori varieties
4.2) H.B. Everest
4.3) Sweet Landers
1.2 Summary of selection of varieties from planting, tested in plots for further operations
for breeding
1.2.1 Cabbage
Choose Tropic Ace cabbage as a breeding ground for further breeding due to the
characteristics that match the characteristics of the species that need to be selected the shape of the round
head is flat, the head is tight, the leaf color is not too soft or dark and able to produce good results in high
areas where Tropic Ace cabbage yields an average yield of 326.91g./head. The average yield is 46.30%
and can stimulate flowering.
1.2.2 Pointed cabbage
The selected species are head shape, heart shape, non-rounded shape, flat, firmly in the head,
not too light or too dark. And good weight by experimenting with the selection of New Jersey and

Caraflex F1 varieties, because the head has a heart-shaped shape that meets the desired species and uses



the JD as a reserve species. However, these 3 pointed cabbage varieties produce no difference with an

average trim weight 244.08-441.58 g/ tree with the average yield of 31.85 - 63.68%

1.2.3 Chinese cabbage

Characteristics of selected varieties of Chinese Cabbage are the heads that are wrapped in tight
heads, hairless or less hairy leaves. The leaves are not very dark from the selection test the Rubicon has a
good head wrap with the weight after the average trim 269.63g./ head with an average yield of 47.74% but
with unwanted characteristics, such as having unhealthy leaves and not being able to stimulate flowering,
therefore, do not select this species for further breeding for Suki 60 and Big Boss varieties. The weight of
the post-trimmer yield is 204.80 and 486.03g./ head, respectively, and the desired characteristics are
leaves that are not hairy the leaves are not very dark the taste is delicious therefore, the selection of further
breeding

1.2.4 Chinese Radish

The selection of the head Chinese Radish is straight, not curved. The head that broke away
from the soil has a little green color or without green and less fiber based on the results of the experiment,
Sobutori was selected. The results from the test of Sobutori mustard yield were 600.54 g./ head. The
average yield was 72.23%. H.B. Everest was used as a reserve for further experiments because the yield is
not different
2. Activity 2 study the induction of flowering of 4 types of vegetables (1St time)

2.1 Summary of the results from the initial test (pre-test) found that

1. Cabbage and Pointed Cabbage can't bloom.
2. Chinese cabbage found to pierce the inflorescence and stick to the seeds use inflorescence
spike 95-110 days.
3. Chinese Radish found flowering from 25-30 days after the seedling move into the hole tray

which takes about 90 days and can store some seeds about 50%, the remaining 50% can be collected after

this 15-30 days, with 1 seced weight, average weight of 6 g./ tree (100 seed weight 0.73 g.).

2.2 Summary of low temperature flowering stimulation (Vernalization) 4 types of organic
vegetables by soaking the seeds with coldness at 4 "C for 0 - 50 days seed activation at low
temperatures at 4 ‘C for 40-50 days tends to reduce seed germination percentage. Therefore, the next
experiment (the 2nd time) will be tested by using the time to soak seeds 0 10 20 and 30 days only because

the seed immersion for a long time causes the seeds to rot dead and stretching seedlings affect poor growth



when moving into plantations the results from this experiment differed from the experiments of Yang
Zheng and the faculty (2018), which studied the effect of flowering induced by cold temperatures in the
ternary using the flowering induction temperature with cold 5 °C, 7 phases, 0 20 40 and 60 days. The

results showed that the more time it takes, the faster the flowering.

3. Activity 2: Study of induction of flowering of 4 types of vegetables (Vernalization) e time)

3.1 Low temperature flow induction at 0 10 20 and 30 days found that Cabbage, Pointed
Cabbage and Chinese Cabbage can produce the soaking of seeds with coldness at 10 and 20 days tended
to result in a high yield after cutting but the seeds are soaked with low temperature for a longer period of
time such as 30 days, tendency to reduce weight after cutting and by observing that the immersion of
seeds at low temperatures with a shorter duration found that the core has a larger and longer tendency to
soak with a longer period of time.

3.2 Flowering found that Cabbage, Chinese Cabbage and Chinese Radish can bloom except
the Pointed Cabbage the details are as follows.

1) Cabbage
Tropic ace can stimulate flowering by vernalization at 20 days in the seed stage makes

the best flowering at present cabbage is in the process of creating pods. Which still cannot know whether
the seeds are sterile or able to yield or not due to the presence of different flowering characteristics which
may affect seed sticking as follows.

1. The male stamens appear or are higher than the female ovaries which is not yet
known whether the pods will develop with complete seeds because it is in the development stage of the
flower and continue to observe

2. Stamens similar to or similar to female ovaries

Suggestions Cabbage should help to dissect the head after the plant is wrapped in the head or
older than 45-50 days (depending on heavy or light varieties). With Chinese cabbage but there are
precautions must not cut the top of the cabbage because the area is the area where the plant will bloom.

2) Chinese cabbage

can bloom 2 varieties, Big Boss and Suki 60 varieties currently in the sheep and cleaning the
seeds which can store 7 seeds by vernalization at 20 days allowing Chinese Cabbage to flow well.

However this information must continue to be tested because Chinese Cabbage finds a lot of
rotten diseases. Therefore having to solve the problem by cutting the head helps plants to ventilate the

leaves and the central axis and allows the plant to grow inflorescences faster.



3) Chinese Radish

from the results of the second experiment, at the Angkhang Royal Agricultural site Can bloom
only 1 species, which is Everest, which does not correspond to the first time that the flowering process,
even the control process which may be caused by case 1, the method of seeding, seeding, seedling,
making into the culture tray before transplanting into the plot the seedlings are 25-30 days old, causing the
Chinese Radish to be stimulated to survive due to stress received and the first experiment through
vernalization with cold, makes all plants bloom, all varieties and every experiment Michaels & Amasino
(2000) reported that in low-temperature annual crops, there is no need for flowering but the flowering will
be induced more quickly after receiving low temperatures and in accordance with the theory of Manichat
(2002) is to cultivate in the plant in a small film box, making the plant flowering and more consistent due
to stress received Without passing vernalization with cold but can cause the plants to bloom case 2 may be
due to insufficient cold temperatures which corresponds to Chouard's theory (1960) that when a plant

receives or passes cold temperatures, it can bloom better than plants that receive high temperatures.

4) Pointed cabbage

from soaking the seeds at low temperature at 4 °C with cooling from 0 20 30 40 and 50 days, no
effect on flowering induction during November 2561 - April 2019, which has an average temperature of
13-30 °C, where the dissection of the head still cannot help the pointed cabbage pierce the inflorescence
by dissecting the head is not complete should cut the head to see the inner side and remove the outer

leaves very much so that the top can pierce the inflorescence which will continue the experiment.

Barriers
1. Pangda station found the destruction of aphids worms bore a lot and also being grown in
organic systems can not use chemicals to eliminate and planted outside the house therefore unable to

control the bloom of insects ss a result the first experiment at Pangda Station had to end the experiment.

Problem-solving

Continue to experiment in growing plants.

2. Angkhang Station
2.1 Dare not germinate weak seedlings (Vernalization affecting the strength of seedlings)

2.2 Swollen root disease



2.3. Plant nutrient deficiency

2.4 Insects and other diseases

Problem-solving
1. By sending a test to the Plant Protection Center Royal Project Foundation Found that the root
disease is swollen which is caused by fungi Plasmodiophora brassicae, which after detecting swollen root
disease the plant protection center provides recommendations:
(1) Do not plant cruciferous plants in areas with a history of disease outbreaks.
(2) If unable to avoid it, improve the soil to a slightly alkaline value (pH 7.2) by inserting

dolomites.
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