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ans MS $amfunsiinansdule-3-02in3nuedn (BA) At 0, 0.1 0.5 uay 1 me/l wuindu
Aesuuomms MS $affu IBA avandudu 0.5 me/l iRnsenauysal 158 sen dwsunsidsisond
auysaluue1M3gns Woody Plant (WP) azdniliiAnsnldiade 8.87 51 817 3.98 cm MsAnw
grsemsdmiunsvzasn1ssyiule lagldgasemnsandsuin MS taud MS, 1/2 MS, 1/4 MS
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LLazLﬁaﬂ%’w%mmﬁwmaﬁiﬂw (sucrose) Srufuthaauuudvea (mannitol) AuEdady 0, 10 20
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dudu 15 Wosifud svezinan 20 wifl adedl 1 wezansazanelufeulalunaslay madudu 5
Wosidudt szevinan 30 it adefl 2 daudunsudmyldasaranslafenlelunaslsd armududu
15 wWesiiud szeznan 10 wi Al 1 uar ansazarslefeulelaaslst anududy 10
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m51d7u 5 1 sraLIaIuIu 30 W1 medsaenandudrundundesisiidnsinssendinandu 60
Wesidud el mdundssnsuimadeugnsenmsiuangaulunisiauifnideslugnse1ms MS
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Fwnsineas lums@nwlaAaieniisu 6 vliade nanee Blechnum  orientale Qads Bolbitis
sinensis  d1ulntiey  Cibotium  barometz #nQa Diplazium  esculentum ATUAINAIIY
Pityrogramma calomelanos wag iedMann Platycerium coronarium nnn1sANYINUINEUDS B.
orientale C. barometz uay  P. coronarium @unsaendigansazatsnassondanuidudu 10
Wesidus Wunan 10 it usisnswensdefmunzaudmiuales P. calomelanos #e Wendne
ansavaneaaeiendaududy 2 Wedidud 1unan 10 wiit geservnsimanzadmsy
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WUFNTTUNY AT Yonguideimnnsuiasdeiiugiym dinideiauimalulagyinm (viaww) a
uvnsTwundnvauznIsiugnssumewmeila Inter-simple sequence repeat (/SSR) lngldlns
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VNAFDUAILIDNLAZAINLTINTI 6 ASY ASINT WeAINIBU 2556, ATIN 2 Huraw 2557, ASIT 3

(% ]
v A =

nIngIAY 2557, ATl 4 wgednieu 2557, afedl 5 funAu2558 uazassil 6 nangiau 2558
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a1 20 Uit wdiluugans cryoprotectant 1y prefreezing figamgil 0°C 1uaan 60 undi
warthldiiusnulululasiaumans vinsnegeunisseadinniendinisiiuinulululasiauman
WUIEanSn 8 fhedefiniunsrlonanide smegeumdaailunsutans loading  solution
Hunan 0, 10, 20 Wit wessmeluwad uddaihluuaisazats PVS2 Wuan 30 uwag60 wii
wuidanindldiunsudlulasioumaidnsnisseatindu 100% ynnsmeaeuaztiiluifiv
Snulululasinumarnuinudandnaunsasentiinnienasnsiiuinelululasiaumadld way
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mssyndideiusnasuivasdldneldnalinsraomasiyivliluanmuasaide Tasiden
AILUAINTYATS 4 ana 9119 10 3l Waud ana Zingiber spp. 4 wia Aa lnawdss lwavn
Iwawuy wazlwaugnian  ana Alpinia sp. 1 ¥l Ao ¥I18WUIAS  ana Curcuma spp. 3 ¥l Ao
Fiiuw ALY way IuLnLe wazana Kaempferia spp. 2 ¥in Aa NIvlazTUNT Wagdnufing
wes nud ansarlensideuasinizidssluaninuasnidolddnsa s1uau 8 viia ldud ana
Kaempferia spp. 2 %1a Ag NTguwazduns wagduiineiuns ana Curcuma spp. 3 vila Ao i
91 Y way L wazana Zingiber spp. 3 vila Ao lwawdas lwavnd waglwavanian
Sonaasunizioduomisgastrasnaidauivln 12 gns (MS fullstrength w30 MS  half-
strength 7fis sucrose 3% %30 9% $aufun1sLAL mannitol 0 1 ¥3e 2%) wui1 @nnsndaeng
msifvsnuluaninaeanaasdliuiy 7-10 Wou Rwieideliinunistzasnisiaiulaluemis
ansvanpsEnInitinsonuazinsanlmilfidedeluteduomsgnsiluy Weteendgnluanin
1593u nuI Jonsnssentindevas 70-90 wavamnsalsqiulalanuuni
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Cryopreservation lagilinguszasdlilefnuiniseyindiugnssufiviadds (Zingiberaceae) Tuszey
galgldinaiin Cryopreservation msvaassiuiady 3 msvaass Ussnausae nsnaaasit 1 113
4madla Encapsulation/Dehydration  slewesdudauiiiinvearssesviusesnayinuiing
LIRS WHLNISNAADILUY 2 X & factorial in CRD s1uau 3 41 tnedads A fe fivaedds 2 win
I¥un viiudes waziuiineiuns Ja9 B Ao anududulunissih osmotic dehydration i 4 seéiu
18un sucrose 0, 0.2, 0.4, uaz 0.8 M 531 8 N33335 NIMeaasfl 2 MsAnwIesidusiauddin
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Encapsulation/vitrification sewofifudauiiiinueslatovenviiugos waziufineluns wams
NAADI NUI m'ﬁLﬁu%’ﬂmﬂmaaamfuéammzimﬁwammuﬁamaag%’mé Tneldnaiia
Encapsulation/Dehydration, Vitrification ttag Encapsulation/vitrification e 3 354 lethuane
onvesiivsisaaswiln Ae viudesuazituiineuns MAvnuluanmiBenuddululasiouman (-
196 esmuwAdoa) WUgniitoUsziiuauliiin wui1 UareseadsnanlsiaunsaiTinuaziaun
Juduseuld vanswenudsududiinanaznanefudsiniell wilunisifudnulaeds
Encapsulation/vitrification Uanssenvesuiiudesuazinufingiunsssiitinogualdimuilududu
pouNIaLAand Felvuaunnmiefusunisiivineivaissenlaneldinaia
Encapsulation/Dehydration finuin Uaegen (bead) fiunidesiuidinoguszann 1 Uai Tag
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AnEmaiuinuiusnnaeiasvfingailuanimiasaidie Tasmslifinsasauivle
9819919 (slow growth) Lagmsiiusnunluanimdenuds (cryopreservation) ¥innsAnwi3snsiiu
Snwlaglaasgaulanuudi I@&JammmLsﬁwﬁ'maaqmsmmiﬁiﬁéﬂuﬂmwwLgm 1/6MS, 1/2MS
way MS  $aufuansvzaonisiadasiivles manitol 0, 10 way 20 n3u/Ans Tndmaasadieil
wanalsea 3x3 Tuukunsmaaewuudulaenasn 31U 15 8 WUI10M138NT MS+ IAA 0.5 mg/l
+ BA 1.5 mg/l uay MS+ IAA 1 mg/l + BA 3 mg/l @ansatasquaulalauiu 3-4 1feu wavaiuse
Wreendgnldluaninlsaiou n1sfnw1isnisiiuinwinianeievnluanimbenudfieds
encapsulation - vitrification wulUanseendsliaunsasondiinla

nafusnuiusihenssisaluanindasede lnednwuisnisfusnuivansan 2 33
oA nsusnwilaeyiliasgiulnegnedng (slow growth) wagmelinnisiiusnwiluanimden
W93 (cryopreservation) wuinnsiusnwwuuyiliasgivlnedadng lnenisanaaududugns
9T 1/4MS, 1/2MS Way MS $uiua1svzannIsiasgtiule manitol 0, 10 way 20 n3u/ans Tu
dodeduluaunsansayivladu #u 910 wazfazaues Iaanindoielaulu wazlaudu
ansnieendgnluanmlsusoulsa ndamsdeduemnduig 6-7 ew dmsunsiiusnm
waawheedsuluanmiBonuilaednudainetsten 91g 1, 2 uaz 3 U wrlululasioumandu
981 0, 1 wag 2 Falus nudnudawheneieniudlululasiaumad Wuna 1 uae 2 4alu &
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gmsiugIuimzanlunsinzifsaileloniu 31w 27 Wug Mvunuldannurdelgneieg lu
Usewmelng 81vsansiiugiudiuiu 5 gas Aldlaun emnsmizidesilowegns MS i BA
(MS+BA) e1nsimgiigailoliagns MS ffial Kinetin (MS+K) ewnsinnzideaiilelliogns 1/2Ms 9
LAl BA Uaz NAA (1/2MS+BA+NAA) 8 vnsimgidgailoiiagns Woody Plant Medium (WPM) Uag
gIMTEliguilaliogns Chee&Pool (C2D) lnglddudiumdeuiniliiindugeu wWisuiiiey
AU Puude Twiulu maingen warnisiingn Juiinuaiiszesiian 4 &ami 31nnsnaaes
' & & A = ¥ o & & A ' = °
wud1 evnszidsaileliegns C20 dwwnillumngailunisldimneifeaieitosdugangninuiuy
20 1iug 9mnsimnzideilowiogns MS+BA uag 1/2MS+BA+NAA wgaslunisidineifeaileige
BdudI 15 Wug o mnsinzidesioeans MS+K uag WPM wiinzaulunmsldmnzifeailode
aquUTUIU 9 wag 8 Wug aua1diu drunisiiesndgndtlivszaunaduiadesinnisfinwisely
Wi duiivdufervedvenuldamsinosns .1 des518 Jagdu IUCN ledaaaunnli
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Uasmdouazanmnsaiasaiuladuduiiauysalld 50% uagnismeaesuUsiuaududuresans
muaunsaiivlanguesndusarlelalaiiy wuigesemsfungausenismnsdosdudnly
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Srnugenldunniignaie 11.4 von/Audu dmomnanizidsgns MS i BA $auify IBA wuin
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zisaiodeiionisveneiiug TathiegnafumgBnosnsanunassssufsAnyimaianig

1 v

wonsindoiinvesmEnesns 3 35 Aeguinluueaneeed 95 % udhliwlnenge, Satniae
wisldluihfinunsiends wardailnenzwdaldluasazaslnioslalnsiaulsseantas (H,0,)
5% wuinisquilnluseanased 95 % wirhulrsndedaiinmedeldluasaraislalaaues
panled (H,0,) 5% upsidsiwdndssuuomnaiulsfunyay shlwlddedefiuaonmsvutoures
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Abstract

Correlation of Moisture content, seed size and optimum temperature of Pepper
(Capsicum annuum L.) seeds for conservation in DOA Genebank was studied. The
experiment was conducted at DOA Genebank, Genebank Research and Development Group.
Pijit 27-1-2-1 (P) and Huaysiton SK1 (H) was plant in Sukhothai Horticultural Research Center.
The experiment was arranged as split plot design in 4 replications which main plot was
arranged treatment 4x2 Factorial in RCB by factor | was % Moisture Content (MC) 4 level
(Control, 8, 6 and 4 %) factor Il was seed size (P and H), sub plot was time storage. The
seeds were collected in 25, 5° C (medium term storage room), -10° C (long term storage
room), in aluminium foil and vacuum system in the same period for collecting in DOA
Genebank.

Sampling every months for Germination Test (TP) for 5, 25° C. For -10° C and
Moisture Content test (air oven method) and Germination Index Test in every 6 months was
done.

It is found that 25 months storage time had effected difference highly significant in
germination test by decreasing rapidly in 25°C room storage, at control MC, but at 4 % MC %
germination test was 86.4, 86.3 but for 5°C and -10°C every MC showed germination still



remain. Totally, H had lower germination than P. Seed vigor by germination Index Test
showed the same trend with Germination test at 25°C and H showed less vigor than P. MC
still remaining status after collected the seeds reach 25 months. Seed size (Thickness, width,
length and 1,000 seeds weight) had no effected for preservation in every temperature and
moisture content.

Sunflower is one of the most important industrial crops of the country due to its
high nutritional value. Unfortunately, the number of products from sunflower is likely to be
decreasing because of the two main factors that are environmental problem and lack of
cultivating area. Another main factor causing the decrease of sunflower production is that
most seeds are hybrid types so they need to be imported from other countries. In order to
conserve sunflower germplasm, DOA Genebank should realize how precious and important
they are. In addition, the genebank curators should learn how to conduct the long term
storage of sunflower germplasm whilst maintain their high viability so that they can be used
as genetic materials for crop improvement by using several methods. Sunflower seeds used
in this experiment were reduced their moisture content to 8, 6 and 4 percent respectively
by using seed drying room (25 C, 15 %RH). Seeds were packed in vacuum aluminum foil
bags then were stored at room temperature, 5 C and -10 C respectively. Percent of
germination of each sample was monthly recorded for 27 months. The result showed that
the average germination of seeds with 4 and 6 percent moisture contents and stored at
room temperature were 86 and 82, respectively. They can be stored for 27 months. The
average germination of sunflower seeds with every moisture content and stored at 5 C and -
10 C were found in the range of 86-89 and 87-90 respectively. They were likely to be stored
for longer than 27 months.

Safflower (Carthamus tinctorius L.)is a multipurpose crop species which can be used as
food, medicinal and industrial applications. It is an important utilized crop, and through additional
research involving genetic resources, has a high potential for further expansion and development.
Safflower is an oilseed with short longevity. Moisture content (MC) and storage temperature are
two key factors affecting the longevity of seeds. In this study, effects of 4 MC levels (12%, 8%, 6%
and 4%) with 3 storage temperature (ambient, 5°C and -10°C) were examined. The study revealed
that seed contained 12% moisture and stored in ambient temperature could be stored less than 2
months. Seed with 8%, 6%, 4% MC can be stored at ambient temperature for 9, 18 and 27 months

respectively. Storage temperature at 5°C and -10°C showed longer storage time which was 27

months with constant average germination percentage. Therefore, it can be concluded that



safflower seeds with high moisture content can not be stored at ambient temperature while
decreasing moisture content can extend storage time. Moreover, storage at 5 and -10 °C can
prolong seed longevity without moisture content reduction require.

Castor bean (Ricinus communis L.) seeds are oil plant which contains between 40 %
and 60% crude oil cause to can’t keep for long term storage. This experiment study factor
which effect to seed longevity at Biotechnology Research and Development Office,

Department of Agriculture. This study has 3 sub-experiment according to temperature storage

of room-temperature (25—35°C), 5Cand -10 C and used Split plot in RCB design, 4 replications.
The main plot is seed moisture content for 3 levels at 8%, 6% and 4% and sub-plot is storage
times for 28 levels at 0-27 months. The percent of germination are recorded in every month.
The seed moisture content has effect storage times in highly significant. In every storage time ,

the optimum seed moisture content is 4-6 %.The temperature room can stored about 2-3
months to germinated 70 %, at 5°C about 9 months to germinated 80% and about 2 yrs to

germinated 70% and -10 'C about 14 months to germinated 80% and about 2 yrs to
germinated 70%.

Seed moisture content (MC) is a significant factor affecting loss of viability especially
new harvesting seeds. Low temperature drying room is one of the good alternatives used to
reduce MC without any harms from the heat. This type of drying room of Department of
Agriculture’s Genebank (DOA’s Genebank) has 25 °C and 15%RH. At present, data of optimal
seed drying period is needed for plant germplasm conservation. This research was conducted
to study the effect of seed drying period on seed viability of mungbean, roselle, maize, wheat,
sunflower, rice, cowpea, pigeon pea, cotton, Job’s tears, kenaf, jute, Chinese cabbage and barley.
RCB (Randomized Complete Block) design with 4 replications was applied as research methodology.
Treatment was drying period (0 day — 30 days). The results showed that MC of mungbean,
roselle, maize, wheat, sunflower, rice, cowpea, cotton, Job’s tears, kenaf, jute, Chinese
cabbage and barley seeds dramatically declined within the first week of seed drying;
meanwhile, MC of pigeon pea seeds declined after entering the 4" week. Percent of
germination of maize, wheat, sunflower, barley and Chinese cabbage seeds did not change.
Percent of germination of mungbean, roselle, Job’s tears, kenaf and jute seeds showed stable
value. Percent of germination of pigeon pea, cowpea and cotton seeds decreased; whilst,
percent of germination of rice seeds increased. In addition, this research study found that MC

and percent of germination of chilli and tomato seeds cannot be predicted due to the fluctuation



during drying process. Besides, after 30 days of seed drying, almost all kinds of seed maintained
80% of germination which is appropriate and acceptable for genebank standard.

Impatiens sirindhorniae and Zingiber sirindhorniae, two new species whose
names were given by Her Royal Highness Princess Maha Chakri Sirindhorn, are classified as
rare and endemic species of Thailand. Therefore, this research tried to apply tissue culture
techniques to multiply and conserve the two species. In vitro multiplication of |
sirindhorniae and multiplication and growth minimization of Z. sirindhorniae was studied
using various concentrations of factors such as plant growth regulators (auxin and cytokinin),
media and sucrose. The results indicated that the highest shoot number of I. sirindhorniae
(5.9 shoots per explant) was obtained from MS basal medium supplemented with 3 mg/L BA
and 1 mg/L NAA but no difference found between NAA added and non-NAA media. Shoot
multiplication of Z. sirindhorniae showed the highest shoot number (9 shoots per explant) in
MS basal medium contained 5 mg/L BA and 2 mg/L IAA. 1/4 MS and 1/8 MS, both
contained 15 g¢/L of sucrose, were found as suitable media for in vitro growth minimization
of Z sirindhorniae as they gave the same survived rate after 12 months of culture without
subculturing.

Trisepalum bhumiboliana and T. sangwaniae are endemic species which are
categorized in family of Gesneriaceae. They can be only found in Thailand especially in the
area of Tak and Chiangrai province, respectively. Hence, the study on germplasm
multiplication by using in vitro propagation technique is extremely necessary. This study
showed that appropriate sterilization for this species can be done by immersing mature seed
capsules in 95 % ethanol then followed by burning the outer surface of capsules. This
sterilization method resulted in 55.55% and 75% non contamination, respectively. Shoot
multiplication was also conducted in this study. The microplants from culture of sterilized
seeds were transferred to MS medium supplemented with 2,4-Dichlorophenoxyacetic acid
(2,4-D) and Benzyladenine (BA). The result showed 0.1 mg/l 2,4-D and 0.1 mg/l BA caused
average vigorous shoot at 121 in
T. bhumiboliana. The result of T. sangwaniae showed that adding only 1 mg/l 2,4-D to the
medium enhanced vigorous shoot induction more than adding of both 2,4-D and BA. In
addition, T. sangwaniae was transferred to MS media supplemented with Indole-3-butyric
acid_(IBA). Shoot regeneration and multiplication was maximum on MS medium with 0.5
mg/l IBA. Root induction was also done. The result showed that WP medium caused average

root at 8.87 and average root length at 3.98 cm. This medium formula induced root amount



better than MS medium did. Slow growth treatment improved percent survival and
extended subculture time without any effect on the tissue or plant viability. In vitro slow
growth was attempted by culturing on MS, 1/2 MS, 1/4 MS and 1/8 MS. The plants could
survive on 1/2 MS until 1 year and were still vigorous.

Aristolochia baenzigeri B.Hansen & Phuph and Aristolochia helix Phuph are
identified as endemic plant and rare species of Thailand. A. baenzigeri is rarely found at
Mae Hong Son province, and A. helix is also rarely found at Phangnga province. Reduction of
this rare species are occurred by the ecological changed. To conserve this rare species they
were propagated in vitro in the laboratory. Seeds of A. baenzigeri was sterilized twice by
15% and 5% sodium hypochlorite for 20 and 30 minutes, respectively. Seeds of A. helix was
sterilized twice by 15% and 10% sodium hypochlorite for 10 minutes. Shoot induction was
developed using MS medium complemented with 0.5, 1.0, 1.5 and 2.0 mg.L>l BA (6-
Benzylaminopurine) and 0.5, 1.0, 1.5 mg.L_1 NAA (Napthaline acetic acid). Shoot induction of
A. helix was significantly increased with completely plant type on the MS medium
complemented with 1 mg.L>1 BA and 0.5 mg.L_1 NAA for 3.13 shoots per clump.
Unfortunately, A. baenzigeri was not responded to the developing medium, and they died
after treatment. The plantlets of A. helix were transferred to MS medium and then were
conserved for 4 months before sub-culturing.

Onion plant (Crinum thaianum J.Schulze) is one of the Amaryllidaceae Family. It is an
aquatic plant, and it is identified as endemic plant species of Thailand. Found in 2011, it was
grown at Ranong province and it was rarely observed at Phangnga province in 2012. To conserve
this rare species, it was propagation in vitro in the tissue culture laboratory. Sterilization of bulbs of
the Onion plants were optimized. They were washed under running tap water for one hour. They
were firstly sterilized by 30% sodium hypochlorite (NaOCl) for 30 minutes, and then were secondly
sterilized by 15% sodium hypochlorite for 30 minutes. They were also thirdly sterilized by 5 : 1
Povidone-lodine : double distilled water for 30 minutes. This method could be increase survival
plants to 60% . Bulblet propagation was developed using MS medium complemented with 0, 1, 5,
10, 15 and 22 UM BA (6-Benzylaminopurine). The propagation rate was highly increased on the MS
medium complemented with 15 uM BA for 45% bulblets and 70% rootlets. Regeneration medium
was developed using MS medium complemented with 15 and 30 g.L_l. sucrose or 100 and 150
mLL" coconut water. The regeneration was highly increased on the MS medium complemented
with 15 g.L-1 sucrose and 100 ml.L" coconut water for 68.75% plantlets and 100% rootlets.

Fern is a group of plant that is widely used especially as ornamental plant. Illegal

trade of wild ferns have increased the risked of fern diversity lost. This research attempted



to develop fern spore conservation method for Department of Agriculture’s Genebank. Six
species of fern which are Blechnum orientale, Bolbitis sinensis, Cibotium barometz,
Diplazium esculentum, Pityrogramma calomelanos and Platycerium coronarium, were
selected for studies. The resulted showed that spore of B. orientale C. barometz and P.
coronarium could be sterilized using 10 % Clorox solution for 10 minutes. While sterilization
method using 2 % Clorox solution for 10 minutes was employed for P. calomelanos.
Suitable media for spore germination test was MA agar. Storage at 5°C showed highest
germination percentage of C. barometz and P. coronarium spores while spores of B.
orientale and P. calomelanos from -10°C storage showed their highest germination
percentage. However, spores of B. sinensis and D. esculentum did not germinate in any test.
As factors related to spore longevity are greatly varied among fern species, further studies on
surface sterilization, germination test method, germination media, temperature and moisture
content are strongly recommended.

Study on Technique for seed vigour Test on Capsicum annuum (PJO1, PJO5, PJO7,
Mondum, Huay Siton, Huareo no.13 and Superhot2) and Capsicum frutescens (Bird Chili) for
conservation in DOA genebank. The Split plot design, 4 replications, main plot was seed
vigour test and subplot was timing (November 2013, March 2014, July 2014, November 2014,
March 2015, July 2015) were conducted in this experiment. The seed vigour test were 1.
Accelerated Aging Test (AAT) 2. Saturated Salt Accelerated Aging Test (SSAAT), 3. Electrical
Couductivity Test (EC) 4.Controlled Deterioration Test (CD) 5. Germination Test (Control).
Moisture test (oven method), germination test and seed vigour test at the beginning were
done. Top of paper was used in the germination test and seed vigour test (5methods).
Collecting the seeds in 5°C, 25°C and -10°C conserved room of DOA Genebank, sampling for
the germination test and seed vigour test every 3 months. It was found that the germination
percentage and seed vigour (5methods) of 8 varieties of chili were significantly different at
the 5% level by DMRT even the 6" test.

The Germination percentage has mostly decreased, Mondum have shown highly
value of germination percentage even 25°C storage. PJO1, PJO5 and PJO7 have found that
the 1° test, the germination test is quite high in 25°C storage but PJ05 in 5°C storage the
germination test was not high at 1" test (51-70%). The collected seeds PJO1 and PJO5 in 6"
test, the germination percentage still have a good result (66-84% and 68-90%), respectively.
For -10°C storage, in 6th test PJO1 and PJO5 was shown 35-93% of germination percentage

and PJO7 was shown 51-77% of germination percentage. The germination percentage of



Huay Siton was low at the at 1" test. For Seed vigour Test found that every varieties (by EC
Test) were shown high value more than the others in 25°C storage excluding PJ05. For 5°C
storage, AAT presented more vigour than the others. Huareo No13 and Bird chili in 6" test
were shown that EC Method have the most vigorous. For the electrical conductivity test was
found that Mondum has lowest in 5, 25, -10°C. It is concluded that EC and CD method
appeared high in the germination percentage of conserved seed at 5°C, 25°C and -10°C in
6" test. And vigor test, EC at 25°C in 6" test give result high germination percentage in every
samples (except PJ 05, CD is highest), for 5°C EC and AAT give result high in seed vigor, for -
10°C EC and CD appeared high in seed vigor.

For the collecting the seed in -196°C in liquid Nitrogen (the experiment at The HRH
Princess Maha Chakri Sirindton Plant Genetic Conservation Project (RSPG)) by the vitrification
method, the seeds were packed in cryotube soaking in loading solution 20 minutes, soaked
in cryoprotectant and then prefreezing at 0°C in 60 minutes and collected in LN. And then
the germination test of 8 varieteis which through the process of cleaning the seeds, to find
out the suitable time for soaking loading solution (0, 10,20 minutes for losing the water
inside the cells), after that soaking PVS2 for 30 and 60 minutes, found that the seed which
not soak in LN still germinate 100% in all and when collected the seeds in LN was found
that the seed can survive and grow out for planting outside. The collecting the seeds in the
LN was one of The PGR conservation.

In vitro conservation of micropropagation Stemona sp. cultures was studied. Nodal
segments containing axillary bud were cultured on Murashige and Skoog (MS) medium

supplemented with a combination of BA and NAA, and maintained at a temperature of

25+2 °C, 16 hours per day photoperiods for 50 days. The highest number of shoots (2.55
shoots per explant) was obtained on the MS medium with a combination of 10 mg/l BA and
0.25 mg/l NAA. The individual shoot was then transferred onto full-strength MS (MS) or half-
strength MS (1/2MS) salts plus 30 ¢/l sucrose with various concentrations of mannitol for
minimal growth induction of plants. It was found that the minimal growth of plantlets was
best achieved on 1/2MS containing mannitol free. Moreover, the plantlets could survive on
the average of 4.5 months. Although, there was no statistical difference on the
concentration level of mannitol, but a statistically significant difference between MS and
1/2MS was observed. However, the treatments in root growth experiment could not induce
the root elongation. Therefore, the plantlets could not be moved to the greenhouse for

further testing.



In vitro conservation of 10 species in 4 genus of Zingiberaceae was conducted,
genus Zingiber: P\i (Zingiber montanum (J. Kénig) Link ex A. Kietr), Pli kwao (Zingiber sp.), Pli
chompu (Zingiber sp.) and Pli pluk sak (Zingiber sp.); genus Alpinia: Kha Ling Khing Hang;
genus Curcuma: white turmeric (Curcuma manga Valeton & Zijp), turmeric (Curcuma longa
L.) and wan-maha-mek (Curcuma aeruginosa Roxb.); genus Kaempferia: wan-kra-chaea-chan
(Kaempferia sp.) and wan-thipya-nate (Kaempferia rotunda L.). There were eight species:
genus Zingiber, Pli (Zingiber montanum (J. Koénig) Link ex A. Kietr), Pli kwao (Zingiber sp.) and
Pli pluk sak (Zingiber sp.); genus Curcuma, white turmeric (Curcuma manga Valeton & Zijp),
turmeric (Curcuma longa L.) and wan-maha-mek (Curcuma aeruginosa Roxb.), genus
Kaempferia, wan-kra-chaea-chan (Kaempferia sp.) and wan-thipya-nate (Kaempferia rotunda
L.), which could be successfully sterilized and cultured. The experiment was done by
transferring the individual shoot onto 12 formula (MS or 1/2MS + 3% or 9% sucrose + 0-2
% mannitol). The eight species could be maintained in those media for 7-10 months without
subculturing. The result showed that survival plantlets from minimal growth media could
regenerate new shoots after subculturing onto the recovering formula media. The plantlets
were further moved to be planted in a greenhouse. It was found that a survival rate of the
plantlets is 70-90%, and normal growth was clearly observed.

Grapevine (Vitis vinifera L.) conservation by using the tissue culture technique. Study
on basal salt medium in 27 cultivars grapevine that collected from different source in
Thailand. The 5 different media are Murashige and Skoog (1962) supplemented with BA
(MS+BA), MS supplemented with Kinetin (MS+K), half-strength MS supplemented with BA
and NAA (1/2MS+BA+NAA), Woody Plant Medium (WPM) and Chee&Pool Medium (C2D). The
Axillary buds of grapevine cultivars were used to establish shoot and then compared the
result with shoot length, number of node, number of shoot, shoot proliferation and root
formation after 4 weeks. For C2D medium trend to show a good result with 20 cultivars,
MS+BA and 1/2MS+BA+NAA formula resulted in equivalent are suitable for the grapevine 15
cultivars while MS+K and WPM gave the results for the grapevine 9 and 8 cultivars
respectively. However, the acclimatization for transplant especially planting material should
be forward study.

Petrocosmea pubescens is an endemic species of Thailand, found only on Doi
Tung, Chiang Rai province. According to IUCN, this species has been classified as Vulnerable.
Therefore, this research tried to apply tissue culture techniques to multiply and conserve

this species. This research is conducted by studying sterilization method and parts of plant



which are suitable for in vitro multiplication. The result showed that sterilization by dipping
pod of  P. pubescens in 95% ethanol then quickly moved the pod over flame for 3 times
before culture seed on media was the most effective method as it resulted in 50% sterilized
seed that could germinate and complete its growth. Various concentrations of plant growth
regulators (auxin and cytokinin) were also examined. The results indicated that after 3
months of culture, the highest shoot number of P. pubescens (11.4 shoots per explant) was
obtained from MS basal medium supplemented with 0.5 mg/L IBA while the media
supplemented with BA and IBA were found to have no effect on increasing number of shoot.

Paraboea doitungensis, an endemic species categorized in Gesneriaceae family, can
be found only in Chiangmai province of Thailand. The study on germplasm multiplication by
using in vitro propagation technique was done in this research. The result showed that
appropriate sterilization for this species is immersing mature seed capsules in 95% ethanol
followed by burning the outer surface of the capsules. Seeds inside capsule can be sterilized
by dipping them in 5% hydrogen peroxide (H,O,) and excised seeds were aseptically
transferred to MS medium. It was found that this sterilization method can prevent materials
from contamination up to 50%. Apart from sterilization technique, shoot multiplication was
also conducted in this research. The microplants from leave culture were transferred to MS
medium supplemented with Naphthalene acetic acid (AAA) and Benzyladenine (BA). The
result showed that adding only 0.1 mg/L NAA induced average number of vigorous shoots at
3.48. Root induction from cultures of those vigorous shoots was also done by transferring
them to MS and %2 MS medium supplemented with NAA. The result showed that %2 MS
medium supplemented with NAA better induced average number of root and average root
length namely 7.29 and 6.62 cm. respectively.

Roselle is one of the plants conserved in Department of Agriculture’s Genebank
(DOA’s Genebank). Due to high oil content found in seed, roselle tends to loss its viability
and becomes a big challenge for curators in storage process of plant germplasm particularly
regeneration which wastes high budgets each year. Consequently, study on cryopreservation
of roselle was conducted to find out an optimum seed moisture content (MC) and to study
an effect of storage period on seed viability under cryopreservation condition. This research
study was done at seed laboratory and seed storage sector belonging to DOA’s Genebank
from October 2013 to September 2015 and was divided into 2 experiments: 1) Optimum
seed moisture content of roselle for 0 — 7 day cryopreservation. Split split pot design with 4

replications was used as research methodology. Main plot were 3 varieties; Khon Khaen 50



(KK50), Nonesung 2 and Pordaeng Chaiyapoom. Sub-plot were MC levels; 4%, 6%, 8% and
10%. Sub - subplot were storage periods; 0 day and 7 days. The result showed that percent
of seed germination and vigor of all varieties with all MC levels after 7 day storage did not
differ from those at 0 day storage. 2) Effect of storage period on seed viability under
cryopreservation condition at 0, 6 and 12 months. Split split pot design with 4 replications
was used as research methodology. Main plot were 3 varieties; Khon Khaen 50, Nonesung 2
and Pordaeng Chaiyapoom. Sub-plot were MC levels; 4%, 6%, 8% and 10%. Sub - subplot
were storage periods; 0 month, 6 months and 12 months. The result showed that roselle
seeds with 4 — 6 percent of MC tended to have low germination after 12 month storage
under cryopreservation condition. When seeds were stored under room temperature
condition, it was founded that germination of Pordaeng Chaiyapoom seeds with 10 percent
of MC after 12 month storage decreased. In addition, it was also founded that vigor of KK50
seeds with 10 percent of MC and Pordaeng Chaiyapoom seeds with 8 and 10 percent of MC
decreased after 12 month storage under room temperature condition.

Cryopreservation of Perilla frutescens L. Britton Seed was studied at Biotecnology
Research and Development Office in during October 2013-Sebtember 2015. This research
was studied on seed moisture content (%) which the main factor for seed storage life. The
research was divided into two experiments. The first experiment was Cryopreservation 7
days and Split plot design was laid out with 4 replications. The main plot was seed moisture
content(%) had 8 levels : 10 (started) ), 9, 8, 7, 6, 5, 4 and 3 . The sub plot storage of time
had 2 levels: 0 and 7 days. The result show that all moisture content (%) of Perilla Seeds
can storage in Cryopreservation because they had viability equal to started viability but the
optimum of moisture content (%) was 3-8 because they had seed viability equal to started
seed viability. The second experimental was effect of time on seed cryoperservative. Split
plot design was laid out with 4 replications. The main plot was seed moisture content(%)
had 8 levels: 10 (started)), 9, 8, 7, 6, 5, 4 and 3. The sub plot storage of time had 3 levels: 0,
6 and 12 months. Experimental results showed that the optimum seed moisture content (%)
on Cryopreservative was 3-7 because in 12 months the seeds remain viability and vigor
equal to started but seed moisture content 6 % decreased viability and vigor in 12 months if
storage in room temperature condition and in 6 months lost viability and vigor when the

seeds had 7-10 % of moisture content.
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Abstract

Correlation of Moisture content, seed size and optimum temperature of Pepper
(Capsicum annuum L.) seeds for conservation in DOA Genebank was studied. The experiment
was conducted at DOA Genebank, Genebank Research and Development Group. Pijit 27-1-2-1
(P) and Huaysiton SK1 (H) was plant in Sukhothai Horticultural Research Center. The experiment
was arranged as split plot design in 4 replications which main plot was arranged treatment
4x2 Factorial in RCB by factor | was % Moisture Content (MC) 4 level (Control, 8, 6 and 4 %)
factor Il was seed size (P and H), sub plot was time storage. The seeds were collected in 25,
5° C (medium term storage room), -10° C (long term storage room), in aluminium foil and
vacuum system in the same period for collecting in DOA Genebank.

Sampling every months for Germination Test (TP) for 5, 25° C. For -10° C and
Moisture Content test (air oven method) and Germination Index Test in every 6 months was
done.

It is found that 25 months storage time had effected difference highly significant in
germination test by decreasing rapidly in 25°C room storage, at control MC, but at 4 % MC %
germination test was 86.4, 86.3 but for 5°C and -10°C every MC showed germination still
remain. Totally, H had lower germination than P. Seed vigor by germination Index Test
showed the same trend with Germination test at 25°C and H showed less vigor than P. MC
still remaining status after collected the seeds reach 25 months. Seed size (Thickness, width,
length and 1,000 seeds weight) had no effected for preservation in every temperature and

moisture content.
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