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Executive Summary

1. Introduction

Curcuma spp. is an ornamental flower that can be used as cut flowers,
potted plants and ornamental gardens. In world market, the demands of Curcuma
spp. rhizome were continuously increased every year. In addition, increased market
channel in terms of potted plant and cut flower are interesting options. However,
there were a problem on rhizome production which the farmer cannot reach
excellent quantities to meet the market demand. Therefore, this research, we focus
on new propagation  technology, potted plant production technology and
postharvest technology for export. Moreover, soil diseases still the main problem
causing limited on rhizome production area, farmers have to change planting area
every years to avoid this disease. Thus, this research also studies on soil disease

control methods to solute this problem.

2. Objectives

1) To study on the effects of plant growth regulators on potted plant production of
Curcuma spp.

2) To develop the propagation methods for increase rhizome yields in Curcuma
spp.

3) To develop the post-harvest technology of Curcuma cut flower for exporting

4) To screen and test the antagonistic bacteria for control the soil disease of

Curcuma spp.

3. Methods and Results

Research of the efficient increment of Ornamental Curcuma production in
Highland (budget year, 2016) was carried out in 5 experiments as follows:

Experiment 1: The effect of paclobutrazol soaking on growth of ornamental
Curcuma were studied for potted plant production. Rhizomes of Patumma
(Paracurcuma) cultivars i.e., ‘Chiang Mai Pink’ and ‘Doi Tung Red’ and Krajeaw
(Eucurcuma) cultivars i.e., ‘Mannee Siam’ and ‘Buachan’ were used as plant
materials. Before planting, rhizomes were soaked for 24 hours in different
concentration of paclobutrazol solutions i.e., 500, 1,000, 1,500 and 2,000 mg/l
compared with soaking in distilled water as a control. At 16 weeks after planting
(WAP), the result found that rhizome soaking in paclobutrazol concentration at 500

mg/\ gave the shortest plant height on ‘Chiang Mai Pink’ cultivar (17.5 cm.). However,
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paclobutrazol concentration at 1,000 mg/l gave diameter of inflorescences (4.6 cm),
inflorescence length (9.5 cm) and stalk length (34.3 cm) less than other treatments for
28 WAP. While, in ‘Doi Tung Red’ cultivar, there was not significantly different in
plant height, number of leaves, diameter of inflorescence and inflorescence length
but at 2,000 mg/l of paclobutrazol gave the shortest stalk length on this cultivar (13.0
cm.). In Krajeaw ‘Mannee Siam’, it also found that soaking with 2,000 mg/l
paclobutrazol gave the shortest plant height (47.0 cm.) but flower gqualities were not
different at 20 WAP. In addition, in ‘Buachan’ cultivar, it was found that all levels of
paclobutrazol solutions gave shorter plant height than control treatment (46.9-50.5
cm.) and flower qualities were not different on the number of bracts, diameter of
inflorescence and inflorescence length but at 2,000 mg/l cave the shortest stalk
length (11.0 cm.).

Experiment 2: The effect of paclobutrazol by drench on growth of
ornamental Curcuma was studied for potted plant production. Rhizome of Patumma
(Paracurcuma) cultivars i.e., ‘Chiang Mai Pink’ and ‘Doi Tung Red’ and 2 of Krajeaw
(Eucurcuma) cultivars i.e., ‘Mannee Siam’ and ‘Buachan’ were planted in plastic
bags. Plants were drenched by different paclobutrazol concentrations i.e., 1,000,
1,500 and 2,000 mg/\ for 1 time and 2 times (supplied 2 weeks after the 1" times)
compared with drenching by tap water as a control. At 12 WAP, the result showed
that ‘Chiang Mai Pink’ cultivar was not different in plant height and flower quality i.e.,
diameter of inflorescence, inflorescence length and stalk length between treatments
but at 2,000 mg/l had higher number of bracts than other treatments (16.0-16.3
bracts). In ‘Doi Tung Red’ all level of paclobutrazol concentrations supplied for 2
times gave shorter plant height than other treatments while the number of bracts,
diameter of inflorescence and inflorescence length were not different. Moreover,
supplied at 1,500 mg/l paclobutrazol gave the shortest on stalk length (10.0 cm.). In
Krajeaw ‘Mannee Siam’ cultivar, it also found that supplied at 1,500-2,000 mg/l
paclobutrazol for 2 times gave the shortest plant height (27.2-33.1 cm.) and it was
not different in the number of bracts, diameter of inflorescence and inflorescence
length but, at 2,000 mg/l concentration gave the shortest stalk length (5.0 cm.). In
‘Buachan’ cultivar, it was indicated that supplied at 1,500 mg/l of paclobutrazol for 2
times gave the shortest plant height (26.2 cm.). Flower qualities i.e., the number of
bracts, diameter of inflorescence and inflorescence length were not different but at
2,000 mg/l gave the shortest stalk length (3.6 cm.).

Experiments 3: The effect of rhizome size, number of rhizomes division and

rhizome position for division on growth of ornamental Curcuma. Rhizomes in each



treatment was divided before planting by 3 different factors i.e., factors 1: rhizome
size (small size and large size), factors 2: by cutting number (2 and 4 pieces/rhizome),
and factors 3: rhizome divided position (long section and cross section), which at
least 1 sprouting buds was remained in each divided piece. Rhizome in each
treatment was planted in the basket until shooting, then, plantlet were transplanted
to grow in plastic bag for data collection.

The results found that small size rhizome treatment (Pathumma, rhizome size
about 1.9 cm of diameter; Krajeaw, rhizome size about 1.5 cm of diameter), dividing
of 4 pieces/rhizome with long section gave higher number of total new shoots per
cluster and total vyield in term of rhizome fresh weight than other treatments, this
research was focus in “Chiang Mai pink”, “Doi tung red” and “RT Golden reign”
cultivars. While, in “Krajeaw Som” cultivar, it was found that 4 pieces divided
rhizome by cross section gave higher number of total new shoots per cluster and
total rhizome vyield than other treatments. For big size rhizome treatment
(Pathumma, rhizome size about 2.5 cm of diameter; Krajeaw, rhizome size about 2.7
cm of diameter), the results showed that 4 pieces divided rhizome by cross section
gave higher number of total new shoots per cluster and total rhizome vyield for
“Chiang ‘Mai pink”, “Doi tung red” and “RT Golden reign” cultivars than other
treatments. While, in “Kreajeaw Som” cultivar it was found that 4 pieces divided
rhizome by long section gave higher number of total new shoots per cluster and
total rhizome yield than other treatments

Experiments 4: The effect of low temperature storage and preservative
solution for extend wvase life of Curcuma cv. Red Shirt, Lanna Snow, RT ‘Golden
Reign’ and Manee Siam were studied. The objective of this study was to improve
postharvest of Curcuma. The result showed that Curcuma cv. Red Shirt storing at
room temperature by wet packaging for 7 days had the most percentage of losing
about 60%. It was 55% when stored at room temperature by dry packaging for 7
days and it was 25% when stored at 15 °C by dry packaging for 7 days. For Curcuma
cv. Lanna Snow, storing at 15 °C by dry packaging for 7 days had the most
percentage of losing about 100%. It was 70% when stored at 15 °C by wet packaging
for 7 days and it was 30% when stored at room temperature by wet packaging for 7
days, respectively. Curcuma cv. Red Shirt stored at 15 °C by dry packaging for 3 days
had the most vase life days (9.07 days). The vase life was days 8.40 when stored at
room temperature by dry packaging for 3 days that h it was significantly different
from other treatments. vase life of Curcuma cv. Lanna Snow was 15.13 days when

stored at 15 °C by wet packaging for 3 days, 13.53 days when stored at room



temperature by wet packaging for 3 days, 13.13 days when stored at 15 °C by dry
packaging for 3 days and 13.07 days when stored at room temperature by dry
packaging for 3 days. It was significantly different from other treatments. Curcuma cv.
RT ‘Golden Reign’ stored at 15 °C by dry packaging for 3 days had the most vase life
(9.33 days). It was significantly different from treatment which stored at room
temperature and 15 °C, dry and wet packaging for 7 days. Curcuma cv. Manee Siam,
stored at room temperature and 15 °C, by wet packaging for 3 days had the most
vase life (4.93 days) different significantly from treatment which stored at room
temperature and 15 °C, dry by wet packaging for 7 days.

Experiments 5: Screening and testing the antagonistic bacteria to control the
soilborne disease of ornamental Curcuma. Plant samples were collected from
plantation at Phrao, Mae Taeng, Muang and Sunsai district, Chiang Mai Province. It
was found that three isolates of pathogenic bacteria Ralstonia solanacearum in Mae
Hia, Muang district and Sunsai district, Chiangmai Province. The isolate causing most
severe symptoms is isolate SS. Moreover, 173 isolates of antagonistic bacteria were
assay to inhibit erowth of the bacteria Ralstonia solanacearum. Antagonistic bacteria
MTR 13, MTR 14 and NS5 showed the high efficiency suppression. Appearance of
colonies and gram staining of bacterial antagonists were found three different
isolates and all stained with Gram-positive. The biochemical properties of three

bacterial isolates were initially classified as Bacillus spp.

4. Conclusions
Experiment 1
Before planting, soaking Curcuma rhizomes with pacolbutrazol concentration
at 1,000-2,000 me/l could control suitable plant height and stalk length for the
potted plants production without reduced the germination and flower qualities.
Guidelines for wuse: Soaking Curcuma rhizome at 1,000-2,000 mg/l
paclobutrazol solution before planting can be used for potted plant production of

ornamental Curcuma.

Experiment 2

Drench Curcuma rhizomes with pacolbutrazol concentration at 1,500-2,000
mg/\ for 2 times (at 10 cm of plant sprouting), it can control suitable plant height and
stalk length for the potted plants production without reduced the germination and

flower qualities.
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Guidelines for use: Drenching paclobutrazol solution at 1,500-2,000 mg/l for
2 times (at 10 cm of plant sprouting) can be used for potted plant production of

ornamental Curcuma.

Experiments 3

The studies on increasing rhizome yield of ornamental Curcuma by using
rhizome dividing technique before planting. The results showed that in small size
rhizome treatment, 4 pieces divided rhizome by long section gave higher number of
total new shoots per cluster and total yield in term of rhizome fresh weight than
other treatments, in “Chiang Mai pink”, “Doi tung red” and “RT Golden reign”
cultivars. While, in “Krajeaw Som” cultivar it was found that 4 pieces divided rhizome
by cross section gave higher number of total new shoots per cluster and total
rhizome vyield than other treatments. In big size rhizome treatment, the results
showed that 4 pieces divided rhizome by cross section gave higher number of total
new shoots per cluster and total rhizome yield in “Chiang Mai pink”, “Doi tung red”
and “RT Golden reign” cultivars than other treatments. While, in “Krajeaw Som”
cultivar it was found that 4 pieces divided rhizome by long section gave higher
number of total new shoots per cluster and total rhizome yield than other
treatments

Guidelines for use: Dividing rhizome into 4 pieces by long section (small
rhizome) or dividing rhizome into 4 part by cross section for big rhizome size before
planting can increase new shoots and total rhizome yields of “Chiang Mai pink”, “Doi
tung red” and “RT Golden reign” cultivars. In “Krajeaw som” cultivar, dividing
rhizome into 4 pieces by cross section (small rhizome) or dividing rhizome into 4
pieces by long section (big rhizome) before planting to increase new shoots and total

rhizome yields

Experiment 4

Effect of low stored temperature and preservative solution on extend vase
life of Curcuma cv. Red Shirt, Lanna Snow, RT ‘Golden Reign” and Manee Siam were
studied. The result showed that;

Curcuma cv. Red Shirt kept at 15 °C by wet packaging for 3 days gave the
longest vase life at 9.07 days

Curcuma cv. Lanna Snow kept at 15 °C by wet packaging for 3 days gave the
longest vase life at 15.13 days



Curcuma cv. RT ‘Golden Reign’ kept at 15 °C by wet packaging for 3 days
gave the longest vase life at 9.33 days

Curcuma cv. Manee Siam kept at room temperature by wet packaging for 3
days gave the longest vase life at 4.93 days

Guidelines for use: the combination of storage temperature at 15 °C by wet
packaging for 3 days can be used for postharvest management on cut flower of
patumma and krajeaw for long distance transportation.

Experiment 5

Plant samples collected from Phrao, Mae Taeng, Muang and Sunsai district,
Chiangmai Province, it was found three isolates of pathogenic bacteria Ralstonia
solanacearum in Mae Hia, Muang district and Sansai district, Chiangmai Province. The
isolates causing disease severity is SS isolate. Moreover, from 173 antagonistic
isolates, there were three isolates which had high efficiency to inhibit of Ralstonia
solanacearum bacteria with no negative side effects on plants (MTR 13, MTR 14 and
NS5). Appearance of colonies and gram staining of bacterial antagonists were found
three different isolates and all stained with Gram-positive. The biochemical
properties of three bacterial isolates were initially classified as Bacillus spp.

Guidelines for use: Can be utilized three isolates of antagonistic bacteria
(MTR 13, MTR 14 and NS5) to control soil diseases of ornamental Curcuma which

classified as Bacillus spp. and has no negative side effects on plants.
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Abstract

Research of the efficient increment of Ornamental Curcuma production in
Highland (budget year, 2016) was carried out in 5 experiments as follows:

Experiment 1: The effect of paclobutrazol soaking on growth of ornamental
Curcuma was studied. The result indicated that the rhizome soaked in paclobutrazol
solution at 500 mg/l gave shortest plant height of ‘Chiang Mai Pink’ at 16 weeks after
planting (WAP). While in ‘Doi Tung Red’ cultivar, it was not significantly different in
plant height, however rhizome soaked at 2000 mg/l paclobutrazol gave the shortest
stalk length. In krajeaw ‘“Mannee Siam’cutivar, it also found that rhizome soaked at
2000 mg/l paclobutrazol showed the shortest plant height but there did not affect
on stalk length after 20 WAP. In addition, in ‘Buachan’ cultivar, the results indicated
that all levels of paclobutrazol solution gave the lower plant height than control and
soaked at 2000 mg/l paclobutrazol showed the shortest of stalk length.

Experiment 2: The effect of paclobutrazol drenching on growth of
ornamental Curcuma was carried out. The result showed that ‘Chiang Mai Pink’ was
not different in plant height and flower quality at 12 weeks drenching after (WAP).
However, all levels of paclobutrazol solution by 1 times drenching gave shorter plant
height than control in ‘Doi Tung Red’. Moreover, drenching with 1500 mg/L
paclobutrazol gave the shortest stalk length. In Krajeaw ‘Mannee Siam’, it also found
that drenching with 1500-2000 mg/l paclobutrazol by 2 times gave the shortest plant
height and stalk length after 12 WAP. In ‘Buachan’, the results indicated that
drenching with 1500 me/l paclobutrazol by 2 times gave the shortest plant height
and drenching with 2000 mg/l gave the shortest on stalk length.

Experiments 3: The increasing rhizome vyield of ornamental Curcuma by
using rhizome dividing technique before planting was studied. The results showed
that in small size rhizome treatment, 4 pieces dividing rhizome by long section gave
higher number of total new shoots per cluster and total yield in term of rhizome
fresh weight than other treatments, in ‘Chiang Mai pink’, ‘Doi tung red’ and ‘RT
Golden reign’ cultivars. While, in ‘Krajeaw Som’ cultivar it was found that 4 pieces
dividing rhizome by cross section gave higher number of total new shoots per cluster
and total rhizome vyield than other treatments. In big size rhizome treatment, the
results showed that 4 pieces dividing rhizome by cross section gave higher number of
total new shoots per cluster and total rhizome yield in ‘Chiang Mai pink’, ‘Doi tung
red” and ‘RT Golden reign’ cultivars than other treatments. While, in ‘Krajeaw Som’

cultivar it was found that 4 pieces dividing rhizome by long section gave higher
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number of total new shoots per cluster and total rhizome yield than other
treatments

Experiments 4: Effect of low temperature storage and preservative solution
to extend vase life of Curcuma cv. Red Shirt, Lanna Snow, RT ‘Golden Reign’ and
Manee Siam was studied. The objective of this study was to improve postharvest of
Curcuma for cut flower export. The result showed that Curcuma cv. Red Shirt stored
at room temperature with wet packaging for 7 days had the most percentage of
losing about 60%, 55% when stored at room temperature with dry packaging for 7
days and 25% when stored at 15 °C with- dry packaging for 7 days. For Curcuma cv.
Lanna Snow, stored at 15 °C with dry packaging for 7 days had the most percentage
of losing about 100%, 70% when stored at 15 °C with wet packaging for 7 days and
30% when stored at room temperature with wet packaging for 7 days respectively.
Curcuma cv. Red Shirt stored at 15 °C with dry packaging for 3 days had the most
vase life days (9.07 days) and 8.40 vase life days when stored at room temperature
with dry packaging for 3 days that it was significantly different other treatments.
Curcuma cv. Lanna Snow, the vase life was 15.13 days when stored at 15 °C with wet
packaging for 3 days, 13.53 days when stored at room temperature with wet
packaging for 3 days, 13.13 days when stored at 15 °C with dry packaging for 3 days
and 13.07 days when stored at room temperature with dry packasing for 3 days and
different significantly from other treatments. Curcuma cv. RT ‘Golden Reign’, stored
at 15 °C with dry packaging for 3 days showed the long vase life (9.33 days)
significantly different from treatment which stored at room temperature and 15 °C,
with dry and wet packaging for 7 days. Curcuma ‘Manee Siam’, stored at room
temperature and 15 °C, with wet packaging for 3 days showed the long vase life (4.93
days), it was significantly different from treatment at room temperature and storege
15 °C, dry and wet packaging for 7 days.

Experiments 5: Screening and testing the antagonistic bacteria to control the
soilborne disease of ornamental Curcuma. Plant samples were collected from
plantation at Phrao, Mae Taeng, Muang and Sunsai district, Chiangmai Province. It was
found three isolates of pathogenic bacteria Ralstonia solanacearum in Mae Hia,
Muang district and Sunsai district, Chiangmai Province. The isolate causing most
severe symptoms is isolate SS. Moreover, 173 isolates of antagonistic bacteria were
assay to inhibit growth of the bacteria Ralstonia solanacearum. Antagonistic bacteria
MTR 13, MTR 14 and NS5 showed the high efficiency suppression. Appearance of

colonies and gram staining of bacterial antagonists were found three different
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isolates and all stained with Gram-positive. The biochemical properties of three
bacterial isolates were initially classified as Bacillus spp.




