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Executive Summary

Project background

Amaryllis is a perennial flower bulb that has a big 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) but in Thailand there was no report of growing Amaryllis
as cut flowers yet. Therefore, there has market opportunity for the production of
Amaryllis as cut flowers of in Thailand.

Amaryllis had 3 stages growing, i.e., 1) reproductive phase, 2) vegetative phase
and 3) dormancy stage. And there are external factors involving during plant growth
and development. Mother bulb is an important factor which affects flower quality and
vegetative phase because it is a source of reserved food 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 cm
had higher percentage of flowering and flower quality than the bulb size circumference
< 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.

Soraya and Chaiartid (2018) were studied on many factors that effect Amaryllis
production for cut flower, the result concluded that the suitable bulb size for cut
flower production was >30 bulb circumferences. And fertilizer supplied with 15-15-15
formula at 4 grams per plant once a month for 6 months gave a great on plant growth
and flower quality. Moreover, bulb storage in cold room temperature at 5 °C for 2
months before planting gave a good flower quality. The effects of chemical solution
to extend vase life of Amaryllis flowers, the result showed that, 8-hydroxyquinoline
sulfate 200 mg/l + silver nitrate 50 mg/l gave the longest vase life is 8.7 days but not
different from using distill water that might be due to the flowers of Amaryllis are large,
thin petals and have a stoma that causes high transpiration which effect to vase life
(Nithiya and Danai, 1994). Therefore, should study the study on chemical substance to
control opening closing of stoma and water absorption of flowers should be done to

extend vase life. In addition, water management was affects the growth of Amaryllis,



so In the budget year 2019 should studies on effect of water use efficiency and
appropriate fertilizer on growth and development efficiency of Amaryllis. Vasana et.
al. (1996) reported that soybean yields will decrease with decreasing number of
irrigation times. Thus, there are research topics that should be done to complete the
appropriate factors for produces Amaryllis as cut flowers i.e, study on water use
efficiency, suitable fertilizer application, nutrient deficiency, chemical solution for vase
life, optimum flower storage temperature and duration and optimum cutting stage

affect vase life.

Objectives
1. To study and select the appropriate method for product Amaryllis as cut
flowers.

2. To study post-harvest management on Amaryllis cut flowers production.

Research Result

Research of increase of production efficiency and post- harvest handling of
Amaryllis was divided in to 3 experiments as follows;

Objective 1: appropriate method for product Amaryllis as cut flowers.

Experiment 1: The studies on water use efficiency and fertilizer rates on
growth and development 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. Plant were supplied water 100% ETc with 3 differences
treatments of fertilizer rates i.e., T1) no fertilizer supply, T2) applied fertilizer formula
15-15-15 2.5 grams/plant/month and T3) applied fertilizer formula 15-15-15 5.0
grams/plant/month. Water use efficiency were analyzed in 3 different growth stags, i.e.
phase 1, flowering phase (45 days after planting), stage 2, growth phase (60 days after
planting) and stage 3 growth phase (90 days after planting). The result showed that at
stage 3 (90 days after planting) plant supplied with 50 grams fertilizer gave a
Evapotranspiration rate, Crop Evapotranspiration; ETc and Crop Coefficient, Kc higher
than no fertilizer treatment. For growth, it was found that at 84-168 days after planting
plant supplied with 2.5 and 5.0 grams fertilizer rates gave higher plant height and number
of leaf per plant than no fertilizer treatment.

Experiment 2: The studies on effect of nutrient deficiency on growth of
Amarylls. Bulb of Amaryllis cultivars ‘Red Lion” were selected and stored at 5 °C for 2
months before planting. Plants were grown in hydroponics system by using Hoagland

and Amon, 1950 (according by Jones, 1997) nutrient solutions as based formula. The



experiment design was completely randomized design with 7 treatments: i.e,, 1) No
fertilizer (water only) 2) complete nutrient solution and treatment 3-7 plant were
grown with nutrient solution lacking of N, P, K, Ca and Mg respectively. The result found
that the lowest plant growth (root length, root density, plant height, and number of
leave per plant) were showed in plant supplied water only and there were not different
on flower quality among treatment. At 28 weeks after planting plant grown in lacking
of magnesium treatment were appear inervienal chlorossis symptom of leaf and lacking

of nitrogen treatment were appear yellow in old leaf.

Objective 2: To study post-harvest management on Amaryllis cut flowers
production.
Experiment 3: Post-harvest management of Amaryllis.

Experiment 3.1 Effect of flower cutting stage on vase life of Amaryllis.
Flower of Amaryllis cultivars ‘Carina’ with the same flower size and 30 cm of stalk
length were selected. Flowers were harvest at 3 different stage i.e. 1) tight bud stage
2) flowers color appearing and 3) initial flowers blooming stage. The result showed that
flowers cutting at color appearing stage gave the longer vase life (8.9 days) than tight
bud stage (7.6 days) and initial flowers blooming stage (7.5 days)

Experiment 3.2 Effect of temperature and storage duration on vase
life of Amaryllis. Flower of Amaryllis cultivars ‘Carina’ with the same flower size and
30 cm of stalk length were selected. Then, flowers were stored in 2 factors i.e., factor
1: 3 level of temperatures in storage room (2, 15 and 25 °C) and factor 2: 3 level of
storage time (3, 5 and 7 days). After storage each treatment were recut flower and
place in distilled water at room temperature. The result showed that flower stored at
2 °C for 3 days gave the longer vase life 6.8 days than other treatment.

Experiment 3.3 Effect of 8-hydroxyquinoline sulphate with calcium
chloride on vase life of Amaryllis. Flower of Amaryllis cultivars ‘Carina’ with the
same flower size and 30 cm of stalk length were selected. Then flower were test with
2 factors i.e., factor 1: 2 level of pulsing solution (8-hydroxyquinoline sulfate 200 mg/l
with 2% sugar for 4 hours and soaked in distilled water for 4 hours). factor 2: 4 levels
of calcium chloride concentration (0, 50, 100, 150 and 200 mg/l). Control is 8-
hydroxyquinoline sulfate with 50 mg/l of silver nitrate. The result showed that 8-
HQS+2% sugar 4 hours+CaCl, 100 mg/l gave the longest vase life (10.0 days).

Experiment 3.4 Effect of abcisic acid on vase life of Amaryllis. Flower of
Amaryllis cultivars ‘Carina’ with the same flower size and 30 cm of stalk length were

selected. Then put in of abcisic acid solution with 4 different concentrations i.e., 0



2

(distilled water), 2, 4 and 8 mg/L. The result the concentrations of abcisic acid at 2 mg/l
gave longer vase life (9.4 days) more than abcisic acid 0 mg/l (distilled water) (8.4
days).

Conclusions

Experiment 1: The studies on effect of water use efficiency and fertilizer
on growth and development of Amaryllis.

The optimum fertilizer for growth of Amaryllis is supply with fertilizer 2.5 grams
per month due to it gave the higher result in plant height, number of leave per plant
ant bulb quality at harvest stage than no fertilizer treatment but not different from
supply with 5 grams fertilizer per month. And Crop Evapotranspiration was 96.82
millimeters when supply 2.5 grams fertilizer per month (using water 161 ml per day)

Experiment 2: The studies on effect of nutrient deficiency on growth of
Amaryllis.

Amaryllis gsrown with no fertilizer was decrease plant growth. At 28 weeks after
planting, plant were grown with magnesium deficiency show inervienal chlorossis. And
lacking of nitrogen show yellow symptom in old leaf.

Experiment 3: Post-harvest management of Amaryllis.

Experiment 3.1 Effect of flower cutting stage on vase life of

Amaryllis flowers.

Cutting Amaryllis at flowers color appearing stage gave longest of vase life.

Experiment 3.2 Effect of temperature and storage time on vase life
of Amaryllis.

Amaryllis stored at 2 °C for 3 days gave the longest vase life.

Experiment 3.3 Effect of 8 - hydroxyquinoline sulphate with
calcium chloride on vase life of Amaryllis.

Using 8-HQS+29% sugar for 4 hours then transfer to CaCl, 100 mg/ for pulsing
solution can extend vase life of Amaryllis.

Experiment 3.4 Effect of abcisic acid on vase life of Amaryllis.

Adding abcisic acid 2 mg/l in vase life solution can extend vase life of Amaryllis

compare with distill water.
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AATYRIIUSI AR WS Red Lion Aaugn
SasnsAesaeni (Evapotranspiration rate) (a88n3) vasinua
#i #us Red Lion viawgnuiu 45 60 wag 90 Tu

Amsldih (Crop Evapotranspiration, ETc) (fiadiums) vesinuadia
WS Red Lion ndsanuu 45 60 uag 90 Ju
AmUsvavBamAimsldth (Water use effidency, WUE) (mg DW ml™)
Y093 WATA g Red Lion agnuL 45 60 uay 90 Fu
Sasnmsmetiromieituily (Transpiration rate per leaf area unit
per day) (ml cm? day™) vesinadia WS Red Lion naavanuu 45
60 uaz 90 Tu

ﬁﬂﬁuﬂizawémﬂ%ﬁﬂ (Crop Coefficient, Kc) %aﬂiﬂugﬁﬁ W
Lion ndeUgnuiu 45 60 uag 90 Ju

ANGIRUYDIILATA WuF Red Lion ndagnuiu 4 - 24 dUani
Srualuresiiudiia Wug Red Lion wdagnuiu 4 - 24 danw
ANANABNUBINUATA WS Red Lion fisves 6 dUnm

AN NYDITIRUSITUATIA WuS Red Lion dsan (24 dUa)
NANTIATIE T UgNIdsn 1 TvnaewesiuARA Wug Red Lion
ANNMYRITIWLSITUATA TS Red Lion euugn

A1 EC Y83a3aa18519emsluniaznssuds (YSum pH = 6.0)
AMIENFLBINUATA WS Red Lion ndsuamuiu 4-24 dUai
Snnuludesuvesinafia #ug Red Lion ndsgnuny d-24
duai

AMNENIINYBIINUATA TS Red Lion wasUgnuIy 4-24 e
A udivesly vesiafa fus Red Lion ndswgnunu 28
duem

ANAMABNYBINUATA TS Red Lion
ANUTNTUYeEIRluln sy Woaresa Tnunaidey waaley uax
wuniiBealulu vesitudiia Wug Red Lion Szuy 90 $u ndsugn
ANUTNTUYeEIRluln sy Woaresa Tnunaidey waaley uax
wuniliBealui vesitudia wug Red Lion szew 90 3u ndsuan
ANUTNTUYe IR luln sy Woaresa Tnunaidey waaley uax
wuniBealusnn vesiuAna Wus Red Lion sey 90 Fu wdwgn
navesTEEiinnansoatynsiauaAuresneninudiaiug Carina
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wa%asw361’@maﬂsiaé’mﬂﬂ13@@ﬁﬂwaqmaﬂdm§ﬁﬂﬁu§ Carina
NAYBsTEY sinnaNABIdALInansonUILYBIneAIUATIARLS
Carina
nanesszedinnendensAsuuaniminanvesenentesmen
dﬂuﬁﬁﬁﬁuﬁ Carina

navesgamniviuiuinurony Tnuafuvasnon i
Carina

navesTTEznAAunweay nuatfuneseeninudfinius Carina
wavasgnleaiusnmnswivszezaiuinwdeagdnuaiu
YoInonIARAiUS Carina
wasuaﬂqmﬂﬂqﬁﬁauﬁué’ﬂmﬁaé’mwmi@@ﬁwaamaﬂfjwu?iﬁﬁﬁué:
Carina

naressTErANAUNIw oSNNS AU IIne N ATIAVLS Carina
wasuaﬂammmaammﬂmsamUivammmmﬂmmaamnmammm
suamammamwuq Carina
navesgamniiviesfusnwFoId AU nansonUI YBInenIud
ﬁﬂﬁuﬁ: Carina

NAYBITTEEnAMAUSNwWRIdUIALg NaReN UL YeInBN LA
Wug Carina
NavBgnNeIAUSnwI wivsEZA Ui nwAoId AL nANg
PEAUT VB3N NUATATUS Carina
wasuaﬂqmﬂﬂqﬁﬁaﬂlﬁué’ﬂmmmimﬁsJuLLiJaafmﬁfﬂamsuaﬂsziamaﬂsuEN
poNINATIATS Carina
HaTeIsEIznARUS YoM IUAs LA TN aasenenves
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A i
411 AendwARa Wug Red Lion 17
412 AuawesTuEIARA WS Red Lion Aeuugn 18
413 wasgningdia Wus Red Lion 18
414  3ARA Wug Red Lion ndsugnunu d-24 Fawi 23
415  AUNMADNYBIIUATIA TS Red Lion fiszey 6 dUam 25
416  AuAWYBIIIRUEIWATA WuS Red Lion ndsugn (24 dUni) 26
421 AuARSTITUEINATA WS Red Lion Aeuugn 27
422 ulawgniudiia wug Red Lion Tngldsyuuugnuuy Water 28
Culture
423 udiia s Red Lion ndsugnuiu 4 dUai 31
424 Ydiia s Red Lionudsugnuiu 8 dUni 5
425  A1udiia fius Red Lion ndsugnuiu 12 dUanm )
426  Fwdfia Wus Red Lion vasgnuu 16 dUatw 32
427  Fwaia Wus Red Lion nasgnuu 20 dUai 33
428  MuETA Wus Red Lion ndsugnunu 24 duUam 34
429  &nwrenmsiinunafily Fhumddludl 2 9andhuans) vesiudia 35
WS Red Lion ndsanuu 28 da
4210 AN MABNYBIIATA WU Red Lion 36
4211 udfia Wus Red Lion fiszes 90 Fu 37
4212 dnwaigluiudiie Wug Red Lion fisgay 90 Fu 37
4311 eenhuAReiuS Carina a1
04312 swopdanonii 3 svuy YorinAfAiLS Carina foun1TMAR0Y 41
14313  meniandluusiaznsnisnsmeass (Fuil 0-10) 44
1321 penddianeunsvaass (Fufl 0) 54
1322  meniwdndluusiazninisnameass (Fuil 3-16) 54
14331  menidndluusiaznsnisnsmeass (Fuil 0-11) 63

4341 e NUANALULAaZNSIUITN1SNeans (Tui 0-11) 68
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