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Executive Summary

Amaryllis is a flower bulb that has a colorful flower. It is in the family
Amaryllidaceae. It grows well in tropical and sub tropical area. Generally, there are
about 80 species in nature. In Thailand, Nong Khiao station of Royal Project Foundation
(Chiang Dao District, Chiang Mai Province) has encouraged farmers to grow Amaryllis
for potted plants. In world market, there had a large number of Amaryllis grown for
cut flowers. In 2016, there were 44.7 million flowers in the Flora Holland auction
market (AIPH, 2016). There are high demand of red flower and long stalk of Amaryllis
during Christmas time. ‘In" Thailand, there was no report of growing Amaryllis as cut
flowers yet. Thus, there is a market opportunity to produce Amaryllis as cut flowers in
Thailand of Royal Project Foundation.

Amaryllis is a perennial flower bulb had 3 stages growing,i.e., 1) reproductive
phase, 2) vegetative phase and 3) dormancy stage. And there are many external factors
involving plant growth and development. Mother bulb is one of an important factor
which affects flower quality and growth at vegetative phase because it is a source of
reserved foad for beginning stage. Thus, the good selection of bulb quality is important
for cut flower production. According to Soraya and Chaiartid (2018) reported that the
bulb size with circumference >28-32 cm had higher percentage of flowering and flower
quality than the bulb size circumference >24-28 cm. In addition, Bose and Yadav (1989)
reported that nitrogen fertilizers promote plants growth and increases the number of
flowers per inflorescence. Lack of nitrogen, phosphorus and potassium gave lower
productivity and 3% sugar with maleic hydrazide can extend the vase life of Amaryllis.

Previously project of Soraya and Chaiartid (2018, 2019) were studied on many
topics about Amaryllis i.e.,

(1) the study of suitable bulb size on growth and flower quality of 'Clown" and
'Carina’. The result found that circumference >30-32 cm which gave the highest
percentage of flowering and flower quality.

(2) effects of fertilizers on growth and flower quality. The result found that
supplied fertilizer 15-15-15 at 4 g / plant 1 time per month for 6 months gave highest

of flower diameter and flower stalk length was 17.6 and 35.9 cm, respectively.



(3) effect of water use in Amaryllis. The result found that watering at 100% ETc
daily, with fertilization of 5 ¢ per plant, once a month throughout the growing season
gave statistically significant effect on growth of Amaryllis. Thus, in the year 2020, the
study on different irrigation levels, together with the appropriate fertilization rates, was
carried out in 2020.

(4) effect of storage temperature on growth and flowering of Amaryllis. The
result showed that at 5 °C gave highest flower diameter, flower length and flower stalk
width

(5) effect of flower cutting stage of 'Carina’. The result found that flowers cutting
at color appearing stage gave the longer vase life (8.9 days)

(6) effect of storage temperature on cut flowers of Amaryllis. The result showed
that lower storage at 2 °C for 3 days gave highest vase life (6.8 days)

(7) effect of chemical use extending the vase life of Amaryllis found that
abdisic acid (ABA) 2 mg/l gave longest vase life (9.4 days). Moreover 8- hydroxyquinoline
sulfate; 8HQS 200 mg/l with silver nitrate 50 mg per liter gave longest vase life was 8.7
days, which was different from the control method (distilled water) which had vase
life 7.2 days. Moreover, soaking Amaryllis in pulsed solution with 8HQS 200 mg/l + 2%
sugar for 4 hours + Cacl, gave the highest vase life (10.0 days). The pulsed effect is
used to add nutrients to the inflorescences prior to low temperature storage to reduce
the loss and make the flower vase last longer. Since cut flowers transported from the
farm to the packing house, takes about 3-4 days depending on the distance and the
flowers will stay at the flower shop for a period of 2-3 days before customers come
to buy them. And after a flower customer has bought, flowers should be used for a
few more days, so the optimum vase life for flowers should be about 10 days.

It is also reported that the altitude and the climate (especially on the
temperature) affected growth and flower quality. Soraya and Chaiartid (2015) reported
that in Curcuma 'chocolate' and 'CMU Miracle' cultivars grown in highland (>500 meters
above sea level) gave percentage of germination of bulb, plant height, number of
leaves per plant and flower quality higher than plant grown in low land (<500 meters
above sea level). While the number of shoots per plant no significant difference.

According to Doorduin and Verkerke (2002), who study on the effect of temperature



during planting on bud development of Amaryllis flowering showed that the high
temperature resulted in increse the bulb size and number of leaves, moreover
optimum temperature for flower development was 23 °C.

Therefore, the project research in year 2020 will continuing study on irrigation
at different levels and suitable fertilization rate for the growth and flowers quality of
Amaryllis, the effect of pulsing solution to preserve Amaryllis flowers before transport.
At the same time, more studies on growth altitude are needed. As well as surway
exploring the needs of consumers on the Amaryllis of cutting flowers both in domestic
and overseas which all of research topic above was aim to provide farmers with
suitable technology to produce Amaryllis- as a cut flowers and increase market

opportunities of Amaryllis.

Objectives

1) To study different levels of irrigation methods and fertilizer rates on growth
and flower quality of Amaryllis.

2) To study the altitude of the planting area on growth, flowers quality and
bulb of Amaryllis.

3) To study on the method to extend the vase life of Amaryllis.

4) To study the production and marketing potential of Amaryllis {potted plants,

cut flower) in both in domestic and overseas market.

Research Result

The study of Amaryllis as the production to cut flowers for trade was carried
out in 4 experiments as follows;

Objective 1: To study different levels of irrigation methods and fertilizer rates
on growth and flower quality of Amaryllis.

Experiment 1: The study of irrigation method and fertilizer rate on growth
and flower quality of Amaryllis. Bulb of Amaryllis cultivars ‘Red Lion” were selected
and stored at 5 °C for 2 months before planting. Plants were grown in 10 inches pot
by mixed soil from the same manufacturer. Then plant were supplied with different

irrigation and fertilizer rates. The result found that at 6 months after planting plant
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irrigate with 100 and 75% ETc gave plant height more than 50 and 25% ETc. The
fertilization rate at 0 g gave the lowest of plant height. The interaction between factors,
it was found that irrigation of 100% ETc + fertilizer 2.5 ¢ (63.3 cm) and irrigation of
100% ETc + fertilizer 5.0 ¢ (63.5 cm) gave plant height more than 100% ETc + no
fertilizer (50.3 cm). Moreover, it was higher than the 75%, 50% and 25% irrigation.
Flowers quality, it was found that not significant about flower diameter and
inflorescence length.

Objective 2: To study the altitude of the planting area on growth, flowers
quality and bulb of Amaryllis.

Experiment 2:  Study of altitude of planting area on growth flowers quality
and the bulb quality of Amaryllis. Bulb of Amaryllis cultivars ‘Clown” were selected
and stored at-5°C for 2 months before planting. Plants were grown in 10 inches pot
by mixed soil from the same manufacturer. Then plant were grown with 3 altitude. It
was found that at 6 months after planting Amaryllis cultivars '‘Clown' grown at altitude
less than 500 meters gave the highest plant height. Plant grown at altitude of more
than 1,000 meters and less than 500 meters gave the number of leaves per plant more
than altitude of 500-1,000 meters above sea level. Altitude less than 500 meters gave
the lowest of humber of days from planting to blooming (45.9 days) (Fastest bloom).

Objective 3: To study on the method to extend the vase life of Amaryllis.

Experiment 3: Study of methods to increase the efficiency in extending
the vase life of Amaryllis for cut flowers. Bulb of Amaryllis cultivars ‘Carina’ were
selected and stored at 5 °C for 2 months before planting. Plants were grown in 10
inches pot by mixed soil from the same manufacturer. Flower were selected with the
same flower size and 30 cm of stalk length. It was found using to 8-HQS 200 mg / | +
2% sugar + AgNO; + 10 hrs gave the longest vase life (9.3 days) of Amarylls.

Objective 4: To study the production and marketing potential of Amaryllis
(potted plants, cut flower) in both in domestic and overseas market.

Experiment 4: The satisfaction with production and marketing potential of
Amaryllis (potted plants, cut flower) in domestic was observed. The domestic market
was divided into 2 groups i.e. floriculture business section and customer section. For

oversea market, the satisfaction with Amaryllis consumption was done in Japan by



using online questionnaire. The data showed that Amaryllis cut-flower was preferred

among domestic floriculture business section compared with potted plant product.

Conclusions

Experiment 1: The study of the method of irrigation at different levels
with fertilizer rate on growth and flower quality of Amaryllis.

Bulb production, irrigation and fertilization rates suitable for growth and bulb
quality was 100% ETc + 5.0 g of fertilizer because gave the highest of plant height (63.5
cm), number of leaves (8.2 leaves), number of shoots per plant (2.0 shoots), fresh
weight (511.47 g) and bulb circumference after planting (31.9 cm).

For cut flowers, irrigation 75% ETc + 2.5 ¢ fertilizer gave the highest of plant
height and flower quality because it is saving water and fertilizer.

Experiment 2: Study of altitude of planting area on growth flowers quality
and the bulb quality of Amaryllis.

Amaryllis production for cut flowers, for growers who want to bloom early
should planting area at an altitude below 500 meters because gave the number of
days from planting to bloom is the least (The fastest bloom) (45.9 days). Planting to
get a big flower, it should be planted at an altitude of 500 meters above sea level.

Planting to produce bulbs, should be planted at an altitude of more than 1,000
meters above sea level because gave the highest fresh weight after planting (200.04 ¢g)

Experiment 3: Study of methods to increase the efficiency in extending
the vase life of Amaryllis for cut flowers.

Using 8-HQS 200 mg / L+ 2% sugar + AgNO; + 10 hrs could extend vase life of
Amaryllis for 9.3 days.

Experiment 4: Study of production and marketing potential of Amaryllis
(potted plants, cut flower) in domestic and oversea was observed.

The potted Amaryllis was preferred by domestic customer 46.5 %, whereas
Amaryllis cut-flower was preferred among domestic floriculture business section 52.3
%. The most preferable Amaryllis form was the single (31 %) or double flower with

red color (41 %).



The most popular of Amaryllis type for Japanese market was potted Amaryllis
40 %, especially the single flower (75 %) with round shape (67 %) and red color (51.7
%).



f15UsYI504

AnANINUTENA
AR
unasdmiuguInig
Executive Summary
ansyses
ATURYAIIN
AU M
UNAnL
Abstract
w1 unii
1.1 umin
1.2 IpgUszasivesnmsivy
1.3 YOULINURINITANE
W 2 MIATITENENS
wnfl 3 FBde
3.1 FBmsAnwdE
3.2 anuiiduiunuise
Wil 4 amsise
4.1 manasesl 1 M3fneTsMeiheassfusaiushsmsliese
maalgiulanaznnininsenvasudin
4.2 mnnaesdi 2 maﬁn‘masﬁummqwaﬂﬁuﬁﬂ@ﬂﬁﬁwam'ami
\Siule AnnmaenuAALA WIS INUATA
4.3 msveaesit 3 MfnwBnnRvuszavsawlunisBaeignisin
wafuveshuaiadanen
4.4 mneaesdl 4 Msfinwfnenmnsednuasnisnatnvesinudfe (ld
nszans lidaaen) idusagsnalsene
i 5 sainan1ive
unil 6 agUnan1Ide

RERP NN
APNLIN
myasuUTsuigumunIdeiunamidy

YN

c o =S ®» P L2

2 W W = =

33

43

54

82
85

86
89
108



(5]']5']\1‘17‘;
4.1.1
112

413

4.14
4.1.5

4.1.6

4.1.7
4.18

419

4.1.10
4.1.11

4.1.12

4.1.13

4.1.14

4.1.15
4.1.16

a4.1.17

4.1.18

4.1.19
4.2.1

F5UYAT

AN NYBITILSITUATA WuF Red Lion Rouugn
wareamslsiiwaaugs 1eeiudfia W Red Lion fiszey 1-6
\au

nadns1{Jurarugs 1esIUATA Wug Red Lion fiszes 1-6 1fiau
ANNEUDIINATIA WS Red Lion fiszes 1-6 Lo
navesmsitros wavludesi mesiwanie Wug Red Lion fisses
1-6 \fiau

wasmsturednuuluiedy vesiudiia Wug Red Lion Tissey 1-6
ER)!

Srunuludesuresitudiia Wus Red Lion Tisves 1-6 1Fou
navesmsliivies uumesiana Teviudfia Wus Red Lion 7
T58Y 1-6 Ao

wadmsijuResuuvierons Yosindia Wiug Red Lion fissey 1-
6 fiau

Sununissienevesinudnia Wus Red Lion fisgsy 1-6 1o
nanasmsrermeuduresdly AnsdaaTias wagA1ns
Unillonly veeadnudiin siug Red Lion
NASNTILUADAIANULTUYBIALY ATMNTAUATIBTUES UaEAINITUS
Wnvhnly vesdnddia g Red Lion

AIPUTLTBIELY AMTARATIZNLES wazAINSUAUAUINTY V89
i Wuﬁ: Red Lion

waneamsliiviennmAenueriLATE Wug Red Lion

nadnIuranMAMABN YB9IUENA UT Red Lion
ANANABNYBIITUENA 7S Red Lion

HaveIm s sen A MYeiIiugYeIiuafa 1fiug Red Lion
nadnludenmnmuasiiusvesituana #us Red Lion
ANNMYBININUEYRIIUETNA 1iug Red Lion

ANNMYBIITLEIATA Wus Clown Aaudan

i)
15
16

17

18
19

19

20
21

21

22
25

25

26

27

27
28

30
30
31
33



Gl']i’]\ﬁg/‘i
4.2.2
4.2.3
424
4.25
4.2.6
4.2.6
4.3.1
4.3.2
433
434
435
4.3.6
4.3.7
4.3.8

4.3.9

4.3.10

4.4.1

4.4.2

#1501

ANNGIAUVBIIUETA FuF Clown TiTsee 1-6 o

Tuwanludenuvaadudna Wud Clown Niszey 1-6 Wau

! = o s

FUIUNUDADNDVDIITUFVANUG

9

Clown N5z8g 1-6 Aoy

% s

ANAMABRTBILATA TS Clown

A myowuguafia Wusg Clown dnan
Toyaanmninasanuiisiameaisayiniiugn
AN TAWALS 11U WS Carina riouUgn

o

navesuiinuasansazaneiaderatgtinuadiuesnoninudfaiug
Carina
NnATBsTEEznAMS TN Sazaneiaterisengnuatuesaaniig
MFug Carina
NavRIUlAveEsaraIeRaTIRILUTT BTN WA SaY AN s WA
YoviaRAg Carina
mamawﬁmaqmﬁasmsJﬁae?iqm'aﬂ’%mmﬂﬁ@mﬁwaaﬁamaﬂmaqmaﬂ
’jﬂuﬁﬁﬁﬁuﬁ: Carina
wasuaaarwzL’gmmﬁuftimﬁazmaﬁae‘z‘iwﬁaﬂ%mmmi@mfwmmﬁé}maﬂ
vowonIudnamiug Carina
NATDITRAYEIETaTAIE AT TS T BEAN WA Sar AN e WA
Yo WARAS Carina

navesTliavetEn sazaneadretmiinanvewonanvasmeninua
e Carina
NETBITEEEIANNI U SaraneWadwat minanesanenuasnen
’jmﬁlﬁﬁﬁuﬁ: Carina
NaveIUlAvedEsaTaIe AT PILAUTTBTIAIN WA TaYAN I AT
Guamu?%ﬁﬁﬁuﬁ: Carina
Foyavhluvesireunuvasuanudrsiarnuiimelavefliindin
nmelulsena

Anuianelaveldinaianelulseina

il
35
35
26
39
40
a1
44
45
45
a6
a6
ay
48
49

a9

50

58

61



ﬁl'ﬁ']\ﬁg/i
443
a.4.4
a.45
4.4.6

#1501

woAnssuNsTaduananislulssive
JoyavbUvBIinaukuUaBUA 1N
rnufisneladenanlilungudognwinussnadiu

naANTIUNSRenTaiuaNAvaInguiiag 9 INUsemAluY

T
65
72
73
77



ﬂ"ﬁNﬁ
4.1.1
4.1.2

4.13
4.14
4.15
4.16
a.1.7
4.18
4.1.9
4.1.10
4.2.1
4.2.2
4.2.3
4.24
4.25
4.2.6
a4.2.7
4.2.8
4.2.9
4.2.10
4.2.10
4.3.1
4.3.2

F15UNW

AanIuaEne Wug Red Lion
ﬂmmwsuaqm‘wummam Wug Red Lion nauygn
mﬂwwmawwuﬂmqﬂ”m/ia’amuawua’a

L]

@mmwsuaqmﬁuﬁ:’jmﬁ A Wu§ Red Lion ndaugnunu 1 \iiau

AN YNNG IARA Wuf Red Lion ndsUgnuiy 2 ey

9

s

AuAMYBTTLEI WA S Red Lion vdaugnuny 3 oy

q

s

ANNTNUB WAL I 1uARA T Red Lion vAaUgnUM 4 1o

:
(V]

AN MYBITINUTIWATA WuS Red Lion naaugnuui 5 Lo

ANAMYBITINUTIENA WuF Red Lion nasgnuiu 6 1iau

ANATNABNYBIITLETA WuT Red Lion

s as

AN MBI UIVATUgNVRIITUETA %ug Red Lion

9 u

o &1

@mmwsuaqﬁ’mummﬁﬁﬂ ﬁué Clown naulgn

&

wlasinudne wus

9

Y]

Wwtuginuania Wus Clown wdagnuiu 1 e

9

o

vt uARA Wug Clown ndagnuiu 2 1o

Y]

wfuginuania Wus Clown waaugnuiu 3 Weu

o

TS IuATeA g Clown vdsUgnuiu 4 Lo

9

Y]

Warug TuaTe Wug Clown naeUgnuIu 5 thigy

9

TS U #ug Clown vasgnuiu-6- 1o

9

AEUNTNR E]ﬂSUEN’J’]‘U’dVlﬁ ‘W‘Uﬁ‘1 Clown

AMAMYBIIITUEIETA U Clown nddgn

9

~

naMmdeyagamgluazmnuluuavadusiaziiuiiugn

u
ANAMRRITITUTIUENA W Carina dowugn

aanNuUARAluLAaznITUATAIRas (Tufl 0-12)

Clown 1uLLmauwumUaﬂ waslgnuiu 0. dam

YN
14
15

22
23
23
23
24
24
29
31
34
34
36
57
37
38
38
38
39
40
a1
a4
50



	ส่วนที่ 1 หน้าปกและส่วนหน้า_Page_01
	ส่วนที่ 1 หน้าปกและส่วนหน้า_Page_02
	ส่วนที่ 1 หน้าปกและส่วนหน้า_Page_03
	ส่วนที่ 1 หน้าปกและส่วนหน้า_Page_04
	ส่วนที่ 1 หน้าปกและส่วนหน้า_Page_05
	ส่วนที่ 1 หน้าปกและส่วนหน้า_Page_06
	ส่วนที่ 1 หน้าปกและส่วนหน้า_Page_07
	ส่วนที่ 1 หน้าปกและส่วนหน้า_Page_08
	ส่วนที่ 1 หน้าปกและส่วนหน้า_Page_09
	ส่วนที่ 1 หน้าปกและส่วนหน้า_Page_10
	ส่วนที่ 1 หน้าปกและส่วนหน้า_Page_11
	ส่วนที่ 1 หน้าปกและส่วนหน้า_Page_12
	ส่วนที่ 1 หน้าปกและส่วนหน้า_Page_13
	ส่วนที่ 1 หน้าปกและส่วนหน้า_Page_14
	ส่วนที่ 1 หน้าปกและส่วนหน้า_Page_15
	ส่วนที่ 1 หน้าปกและส่วนหน้า_Page_16
	ส่วนที่ 1 หน้าปกและส่วนหน้า_Page_17
	ส่วนที่ 1 หน้าปกและส่วนหน้า_Page_18
	ส่วนที่ 1 หน้าปกและส่วนหน้า_Page_19
	ส่วนที่ 1 หน้าปกและส่วนหน้า_Page_20
	ส่วนที่ 1 หน้าปกและส่วนหน้า_Page_21
	ส่วนที่ 1 หน้าปกและส่วนหน้า_Page_22

