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Abstract

Research and Development for Increasing Efficiency Production of Local Crops in Lower
Northern Region. The project goals to research and develop suitable production technologies
for increasing productivity, Reduce the crop damage such as pests, drought, and reduce costs to
increase farmers' income to improve their quality of life. that the community has the potential
for better crop production have more income and a stable career. This research project was
conducted on economic crops (cassava and mungbeans) and community crops (cashew nuts,
sweet tamarind, galangal, Finger Root (Boesenbergia rotunda (Linn.) Mansf.) and lemongrass) in
2022. The research project cosist of six research sub-projects Operated with farmers in Uttaradit,
Phetchabun, Sukhothai, Kamphaeng Phet, Phitsanulok and Phichit provinces. It was found that
Research sub-project 1: increasing the efficiency of cassava production in arid areas repeatedly
to create community value in the lower northern region. Testing suitable cassava varieties in
arid areas in the lower northern region Cassava cultivar Rayong 72 had the highest germination
of 98.3%. A test on increasing cassava production efficiency by nutrient management combined
with PGPR-3 bio-fertilizer. The nutrient content of cassava required according to the average soil
analysis was 11-3-10 kg N-P205-K20/rai and the tillage test showed that the recommended
method had higher plant height than the farmer method. Research sub-project 2: Enhancement
of mungbean production efficiency in drought conditions after paddy fields by using foliar
fertilizer in Chainat 3 that was fertilized with chemical fertilizer 13-46-0 at the rate of 20 kg/rai.
Yielding up to 211 kg/rai Research sub-project 3: research and development of cashew and
sweet tamarind production technology to reduce the impact of drought in Uttaradit Province.
The optimum nutrient content for cashew production in Uttaradit Province was 0.6-0.2-0.25 kg
N-P205-K20/tree, sweet tamarind was 0.5-0.3-0.25 kg N-P205-K20/tree. Research sub-project 4:
Research for increasing the efficiency of galangal production in the paddy fields of Phichit
province found that the spacing of 100x100 cm. gave the maximum yield of young rhizome
4,050 ke./rai. Assessment of the nutrient constituents found that the demand of fertilizer for

growth was 6.82-5.89-30.8 kg N-P205-K20



Research sub-project 5: Research and development of Finger Root production technology to
increase efficiency in Phichit Province. Study on nutrient requirements of Finger Root and
Testing Bacillus subtilis BS-DOA 24 for prevention and eradication Bacterial wilt disease
(Ralstonia solanacearum). It was found that the average yield was 2,733 kg/rai. The average
percentage of wilt disease in the 3-month growth was 12.46 percent. The average yield was
2,195 kg/rai. The wilt percentage was 13.24 percent. Research sub-project 6: Increasing the
efficiency of lemongrass production in Phetchabun Province. To study production technology,
such as the number of trees and potimal spacing, the nutrient requirements which suitable in
the area to increase the yield of lemongrass. Two varieties of lemongrass (green and white) are
suitable to recommend to farmers to plant as a variety for stem cutting and leaf cutting in

Phetchabun Province.
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6. WiLfigyun firgou 1,200 1,980 3.30 4.00 0 0
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6. WEMNUAN ASlann 32.64 5.44 74.53 13.60 127.84
7. Wgaunn WAINY 23.00 3.68 40.48 9.57 83.54
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1. weanu gudad 2,016 4.78 0.96 11.05
2. wiganey dygy 1,792 5.58 1.09 10.50
3. uvgls fundde 2,128 513 0.96 9.53
4. WPINTET WIuTUNI 2,576 2.75 0.58 6.33
5. wgdlun WASHE 1,904 379 0.75 7.75
6. UNAMINIUAT ALANT 3,360 4.47 0.82 7.67
7. WPANAN WASNY 2,016 243 0.57 5.01
8. UNFSY dunwy 2,800 2.75 0.63 6.69
9. WNANIAANT Laundngl 1,680 751 1.29 13.62
10. AudITev NIns 3,360 9.16 1.29 13.54
\ade 2,363 4.83 0.89 9.17

68



nsveaeumstasiuminlsadisanuuaiiBevesnssrsnuunensnsildiusuluiiuidmie
fIng susLNEAsNSLaTAndenuUamagau 10 518 (MARwInd 1.3) nandanszye wuir Wisneaeu
finandniads 2,733 Alanfussls druludSinuasns Snandands 2,195 Alandurels 9nn1sinsIen
HARDUWNUNILATYTAY WU %’%maaﬂﬁﬁunummﬁw&ﬁla 27,871 vwaels sl 73,786 UM
sols nanauunwady 45,915 vmdold wazdnsnanauLNUAINITAMU (BCR) 1ady 2.71 d9us
mwmﬂﬁﬁunummémaéa 24,471 vsels eldaae 59,270 umeeld naneULNUIRAE 34,799
uwisiels wardnswaneuLMuIINITaU (BCR) 1ds 2.48 tufe Fveasuliaeld nansuunu uay

HARDULNUABNITAIU geNINBNYATNT (AN 18)

A1399 18 HAKFANTEVILLATNANDULNIUNINATYFNIVBIMUAmAFB UL UR UL UARNYATNS

Tuiundarianans U 2565

TWneaeuy WnwaIng
#o - éna HaN&n g el NARDULNU NANGR ha - eld NaRBULNY
(nn./13) e wm/ls) - (an/ls) o wmn/ls) -
15) 15) 13) 13)

1. m\‘iiﬂi Fundide 2,352 33,600 63,504 29,904 189 2,128 30,200 57,456 27,256 1.78

2. UNMIUY MNUNA 2912 23,855 78,624 54,769 330 2,688 20,455 72,576 52,121 3.55
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9. WIBANTET WBTUNs 2,240 33,900 60,480 26,580 1.78 2,016 30,500 54,432 23,932 1.78

10. WNaSeAng  woy 1,456 23,700 45,360 21,660 191 1,680 20,300 39,312 19,012 1.94
G

\nde 2,733 27,871 73,786 45915 271 2,195 24,471 59,270 34,799 2.48
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ATULAY 2,231.c 1,972 ¢ 2,027 ¢ 1,774 c
LRIV 3,480 a 3,636 a 3,574 a 3,272 a
LWATVID 3374 a 3,791 a 3,156 ab 3412 a
UATAITITUIY 2,372 bc 3,297 ab 2,704 b 2,967 ab
Unusdl 2,783 b 3,312 ab 2,839 b 2,980 ab
$RYINVIY 2,266 bc 2,869 b 2,934 b 2,582 b

V% 10.7 10.9 11.2 10.9
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s msiludnwagnildunisuislsuadewniingninlyldadimanidn Ysgdnsamnisgaldsie
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310 (%) a6 (%) Tu (%)
iWEJ“?JIE]
N p K N p K N p K
mséfﬂﬁmqs NIINT 085 021 039 | 126 02 245 | 082 012 218
UNYDUT NBIIINT 0.53 0.1 0.4 1.08 022 131 | 1.06 0.2 1.68
W lnivay Yesviyy 063 012 063 | 069 023 151 | 098 017 148
WEITA YNIBU 094 013 045 | 088 032 268 | 159 018 192
weFay fueUszans 1.02 017 094 | 205 035 494 | 184 033 329
weayy JuLi 069 012 059 | 048 014 049 | 088 021 186
WEWAINT AR 066 01 045 | 1.73 016 . 157 | 133 015 212
F1dutenizn Tuuun 055 018 067 | 066 021 202 | 072 023 262
WA LU 086 014 064 | 105 = 02 127 | 124 014 168
uwaAs Jodm 065 009 035 | 119 016 137 | 125 015 179

amsiiiannagfiounnuanunsalunsgaldsinemnsidilunandnlaunn (end uazassaiin, 2564)
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NRUYARY N P K
Loam (Au391)

wednAn1ys nediing 8.30 1.34 17.21
weinivad Ussviay 7.47 1.86 13.39
Clay (AuLnlen)

UIYDNT NOIINT 10.83 2.14 14.38
WIEIT1A 118U 11.17 2.44 21.43
Weeyy JuLiis 6.45 1.65 9.92
WIBNAINT AR 13.91 1.42 15.87
UNULA haUun 11.36 1.79 14.07
U9EIAT YA 11.36 1.46 14.02
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wedaw fuenUszdns 17.84 3.10 37.70
FrduenIn Tuuun 6.44 2.05 20.41
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Select and Comparison of high yielding leaf cutting lemongrass varieties

in Phetchabun Province.
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a
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wagnuasaelivuddyniaia Tviudluedes 100.62, 99.72, 99.72, 91.71 uaz 91.38 A1579
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WUAWAT Muddy fdunands areiudinuesdien Tinandeuminluasuayluuvisgegn Ao 6,890.24
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winzfvzuuzihiluiugdmiulgniiensintuluiui dmiamesysal

ar

Adndny: nglas, Anden, aedu, WIguiiay

Abstract
Select and Comparison of high yielding leaf of lemongrass in Phetchabun Province,
the experiment was set up at the experimental plot in the Phetchabun Highland Agricultural
Research Center objective to find out the best lemongrass varieties for leaf cuttings that
suitable in Petchabun area and data were collected during October 2021 to September 2022.
The experiment design was RCB with 4 replications and 6 treatments (6 lemongrass cultivars

selected from different sources; namely: Kab Dang, Kaset keaw, Kaset Khao, Nakhon Si

! pudidoinuniiguweysal aasnen 8.1A0 Liwysysal 67270

! Phetchabun Highland Agricultural Research Center Sado Phong khaokho, Phetchabun, 67270
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Thammarat, Pathum Thani and yak Khao. Compared to the experimental plot of the
Agricultural Research Center at Phetchabun Heights, It was found that the Kaset keaw
varieties The highest growth rate was 68.16 plants/clump, Which were significantly different
from Kaset Khao, Kab Dang, Nakhon Si Thammarat, Yak Khao and Pathum Thani varieties with
statistical significance. The number of plants/clump was 57.16, 54.25, 50.89, 50.10 and 48.25
plants/clump and had a maximum average leaf area of 103.45 cm? which is different from
the Kaset Khao varieties, Yak Khao, Pathum Thani, Nakhon Si Thammarat and Kab Dang
varieties were statistically significant. The average leaf area was 100.62, 99.72, 99.72, 91.71
and 91.38 cm?, respectively. Yield of Kaset keaw varieties The highest fresh and dry leaf
weight yields were 6,890.24 kg/rai and 1,657.17 kg/rai, significantly different from other
strains. followed by the white cultivar yielding fresh leaves 4,910.30 kg./rai and dry leaf yield
1273.49 kg/rai, Therefore, the recommended varieties for leaf cutting in the Phetchabun area.
is a Kaset keaw varieties

Keywords: lemongrass, varietal selection, clump

A
v o o a4 4 a e oA . ad v oA

nrlaf Foa1dey Ao Lemongrass T0nsnd1ans Ae Cymbopogon citratus Stapf. waziideyiosiu
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1. Awud/ne vonrladinly 6 aeiug seninufieuiuvian - Gnau 2565 (Table 1) wuil ag

o g =

udinuasiliend dwiudu/nendegegalunn 9 weu laeeudnauiinglaiienysu 8 ey agliduiu

3

fu/negeai 68.16 Au uandegrelldEdAgvieadia Auaneiug 1neAsIT UATASSITNGIY NTULAY N8N

a &

917 ilienads Suaudiu/ne winfu 57.16, 54.25, 50.89, 50.10 dusnuaiu uazaneiugunustd danade
druaudiusienasign 48.25 du/ne

Table 1 Number of stalks per clump of lemongrass between March - August 2022.

Treatment March April May June July August
Kab Dang 4.00c 917bc  2845b 4246 bc 46.58 b 50.89 bc
Kaset keaw 1042 a 1532 a 4137 a 55.71 a 61.50 a 68.16 a
Kaset Khao 5.95 bc 9.85b 2742b  4585b 51.25b 57.16 b

Nakhon Si Thammarat 5.42 bc 9.05 bc 2302 b 44.62 b 50.39 b 54.25 b

Pathum Thani 6.50 b 1085b  27.10b  41.82bc 43.25b 48.25 ¢
Yak Khao 4.37 be 7Y ko 24.07b 33.82 ¢ 47 b 50.10 bc
% CV 243 6.1 215 15.20 17.80 12.0

Note: The vertical mean followed by the same letter was not statistically different at the 95% confidence level by the

DMRT method.
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Figure 1 Characteristics of the clumping of lemongrass . Yak Khao (A) Kab Dang (B) Kaset keaw (C)
Pathum Thani (D) Nakhon Si Thammarat (E) Kab Dang (F)

s

2. fiudly vewmzladdaly 6 areiug seniradoufiunay - maAn 2565 (Table 2) wuil aewug
nwnsdey Tidadefiuiilugeaadl 103.45 asaeufiuns windedasiideddymneada duateiuguean
217 1NwAIY17 UNusd uazuasasssusy Aldaadeduiily wiadu 100.62, 99.72, 96.62, uaz 91.71

A9LURIAS ANEIRY duaneiuiniuund danadoiiuiludign 91.38 aaeufiung

Table 2 Leaf area of lemongrass (cm’) between March - August 2022

Treatment March April May June July August
Kab Dang 56.157¢ 80.86 c 8735c 96.82d 11230 c 11480 a
Kaset keaw 71.63a 88.7la 9536a 11574a 12040a 12886a
Kaset Khao 70.95 a 89.26a 9240b 103.47b 116.49b 12577 a

Nakhon Si Thammarat ~ 62.97 b 79.14d 87.12c 938le 111.17¢c  116.08 ¢

Pathum Thani 7147 a 8320b 91.18b 99.85c¢ 121.92c  121.09b
Yak Khao 72.07 a 87.75a 9510a 10397b 11791b 12693 a
% CV 2.2 1.2 1.5 14 1.4 1.8

Note: The vertical mean followed by the same letter was not statistically different at the 95% confidence level by the
DMRT method.

funandn Rlansu/ls)
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1. Wntinen vesmeladdnlyu 6 areWud seninufounwiay - damau 2565 (Table 3) wuliluidiou

ey - nsngiay deiudinuasden fiwidnluaslefan wdeaseluyn 9 Weu fe 6.63 8.37 3.48 10.90 uaz

6.17 Alansu auddu sesmande aeiudinunsy Sdwinluanafis 3.04 4.80 2.89 9.10 uay 5.89 Alaniu
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AuadiU drunugibiinminaniadenign Ae aeiugniuund duinvin 2.05 3.38 2.16 8.86 way 4.78 Alansu
muddiy vislinglasnivvinandelsiadugegnfomeiudinunsides 6,890.24 Alaniu/ls uandeeedideddry
yeadd Auaneiuginensvn uasetossusw Unusil veanvn Teefiiwidnasdelsvindu 4,910.34, 4,724.93,

456237 Alaniu/ls auseiu duaneugitiivtnandelsigede aewugniuuea fie 4,202.31 Alansu/ls

Table 3 Fresh lemongrass leaf weight (kg) during March - August 2022

Treatment March April May June July August Kg/rai
Kab Dang 2.04 bc 388bc 215b 8.85 a 4.78 ¢ 4,20231b  4,202.31 b
Kaset keaw 6.63 a 8.38 a 3.48 a 10.90 a 6.17 ab 6,890.24a 6,890.24 a
Kaset Khao 3.03 bc 4.80b 290ab 9.10a 589 abc  4,91034b 4,910.34 b

Nakhon Si Thammarat  1.68 ¢ 3276 2.06 b 10.73 a 6.33 a 4,72493b 4,72493 b

Pathum Thani 336 b 4,68 bc 2.60 b 8.11a 6.05 bc 456237b 4,56237b
Yak Khao 2.38 bc 4.14bc 253b 8.05a 531 abc  4,269.60b  4,269.60 b
% CV 26.1 18.5 20.1 30.8 13 s 12:5

Note: The vertical mean followed by the same letter was not statistically different at'the 95% confidence level by the
DMRT method.

2. Shviinudts vownrladsalu 6 aevug sevinafieuweu - fwmau (Table 4) nuhufouwieu -
fiquisy areiuginuasiden fiwmdnlunzladuts wavgegaluyng ey Ae 1.15 1.92 uay 0.95 Alaniu
muddy danludeu nsngiau - Awneu aewuguaseisssusy Swiinlusyladuiaeiogean 2.27 uay 1.59

a 19 o e Yoy o aaw (s - | [T R SR 4 0 -
Alandu muddv Falduandneiunisada UANE UGN YA TLVYT muwuﬁw'[mmwunamaaﬂmzjmlumau LYIgU-

o
a a

figuisu AeaeWuguasaisssusty fuwmin 043, 0.60, 0.56 Alanfuawadu dludiufieu nsngiau -

5

o ¢

a a9 v a4 % @ v o = o ¢ D) o (3 a )
Fanan aneWusi Tianededmdnluuisingade aefugniuuns liandmdnuie 180 uaz 1.18 Alansu
auaiu Mellagladnfiumdnuiy/lsnieadan Aeugaiainuanden Wi 1,657.17 Alaniu/ls unnsngednadl
Wedfyn1eada duaeiudinunsv dyuent uasaSsssusy veanv Inedumdnuiy/lswindu 1,273.49,

v

1,182.54, 1,129.75 Alan3w/ls suddu dnmiusniiminuvis/linde anaiugniuuns fie 1,062.42 Alandu/ls

Table 4 Dry lemongrass leaf weight (kg) during March - August 2022

Treatment March April May June July Ausgust Ke/rai

Kab Dang 0.45c 0.84bc 058b 1.80 a 1.18 ¢ 1,06242b  1,062.42 b
Kaset keaw 1.15a 192 a 0.95a 204 a 1.54 a 1,657.17a 1,657.17 a
Kaset Khao 0.57 bc 1.18 b 0.77ab 220a 1.42 ab 1,27349b  1,273.49b
Nakhon Si Thammarat  0.43 ¢ 0.60 ¢ 0.56ab 227a 1.59 a 1,129.75b 1,12975 b
Pathum Thani 0.71 b 1.02 b 0.68ab 202a 1.21bc  1,18254b 1,18254 b
Yak Khao 0.51 ¢ 093bc 064ab 207a 130 bc  1,079.07b  1,079.07 b
% CV 18.2 241 225 321 10.3 13.6 13.6

Note: The vertical mean followed by the same letter was not statistically different at the 95% confidence level by the

DMRT method.

mMsUs:u3sIMSWsaduKosa asoi 19
“Wuaouaelku : inaluladia:udanssu”

97



Figure 2 Harvest and record yield data. Plot after harvest (A) harvesting (B) fresh weighing (C)
Chop the leaves with a leaf chopper. (D) drying the yield (E) Dry weighing (F)
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In vitro Galangal (Alpinia nigra (Gaerth.) B. L. Burtt.) to Produce Disease-Free Plants

@ goamsun’* wifaugr sewla’ uaz 151wey Aszussel’
Watsana Supaproml*, Manuschaya Saip::mus1 and Warapong Priraban’
e oy
unanga
mimﬂmmqiﬁimﬂsxaaﬁLﬁaﬁﬂmmmaamsmmmmsm%zyLﬁuimianwﬁnﬁmmﬁmaaﬂ NSk

gl
o o

Usinagen wagnisdnthmsiiennvestiniues a gudideuasiannnmsinunsidns nmstnmhnisiiauay
asiuUSnaeen Imﬂ‘lsnmwuaaaumawﬂml,l,mml,ww LﬁEJ\‘l‘UL!m‘Vf’ﬁﬁ(ﬂi MS mmm BA autdudu 0.0 1.0
2.0 3.0 4.0 uaz 5.0 fadndusodns zdsadunan 12 fans “luamwﬂaamma MUNUATITVIAABILUUFL
auysal (Completely Randomize Design; CRD) wui1 msquLamwmumaamwmmuummiam MS
du BA adudy 5.0 Sadndunedns ‘meunusammemmamammnwam 2.83 990 LAY 6.22 \BURALIAT
AUERY NMsENENTSIngIN 191a’meuiﬂumuaaummwmmuummsam MS 7iiin BA 5.0 fadnsusedns
T NAA waz IAA avmidindu 0.0-2.0 ladindusiedns g Lammunaw 8 FUAM 1MAUHUNITNAABILUY
duanysal (CRD) wui ﬂ1iLw1vLaawumuiﬂumuaauuummsam MS fiviin BA mnududy 5.0 fadniude
d05 v 1AA anududy 2.0 Tadnsudeding iwﬂﬁmuimmnwaﬂ 2.50 51A LLﬂ“‘EJﬂM%’]‘U'JUCv’]“IJiJ’]ﬂVIﬂﬂ
Winiu 2.42 fu L

AEAty: Y1NMAY, N1sziRsileLle, ansaruaunsasule, fivdasnlse

Abstract

The objective was to study the effect of plant growth regulators on shoot multiplication
and root induction to produce disease-free Galangal at Phichit Agricultural Research and
Development Center. The shoot multiplication experimental design was CRD; the young shoot
explants culture on MS medium containing BA concentrations at 0.0, 1.0, 2.0, 3.0, 4.0 and 5.0 mg/L
was cultured for 12 weeks. The result showed that shoot bud explants cultured on MS medium
containing 5.0 mg/L BA gave the highest shoot number at 2.83 shoots and a shoot height of 6.22
cm. For root induction experimental design was CRD; the shoot explants culture on MS medium
supplemented with 5.0 mg/L BA with NAA and IAA concentrations 0-2.0 mg/L was cultured for 8
weeks. The result indicated that shoot explants cultured on MS medium supplemented with 5.0
mg/L BA and 2.0 mg/L IAA gave the highest root number at 2.50 roots and the highest shoot
number at 2.42 shoots.
Keywords: Galangal, tissue culture, plant growth regulators, disease-free plants

fii

mmu,m (Alpinia mgra (Gaerth.) B. L. Burtt.) Lﬂuwwamaﬂwmﬂqm afflmm nguberaceae
WuRafuds vy wes ns¥YY dnwaly muﬂuawwwuﬁmumwﬂmmnmqmnwwuﬁau fio wiuay Luamm
fdum Uianﬂumum&Jmmwuwuawumﬂi”mm 10 twufitums ddunenvuy Tulsesugos (Bracteole) il
dnuuziduvasn way musawaﬂaaamﬂnuwwaamu‘] (3Ufhe) (v8ud uazmme, 2544) whanseunasua
Tsuﬂiqmmnwamunauma Wudunanluadeauns wmu.amuaaaummaaﬂmmﬂumﬂauﬂm Py
drunanlugulusin anmumwamyLwal%‘lumammmmuuum
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wnmd dyarinisdssaniindunnd uazansinmandndnand1 inwnsnsdminiidas maﬂwuwmiﬂaﬂmu
Mumﬂqr\mmum \esrninuaaduiieiilidvies nuuddss uagliseldnaligeniinisyiiun Tnslu

Puumjmnmu‘lm inunsfidns shualseda sunadas Yawinfidas 66000
*Phichit Agricultural Research and Development Center, Rongchang Subdistrict, Mueang District, Phichit 66000
*myrtle go@hotmail.com)
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Handrsdusarisanusneenlfazern daudsdiusinesn dahldazein 2-3 ads datudiumisseuiiian
auysal  driauey rorndethedsuuardiahlnai 5 wit dldudueanesed Anududu 70
WoRdud Wuian 5wt mudeusanseed arududu 95 Wedud e 3 il niuensinie
swasazagluidienlelupaelsd 1hin Tween 20 2-3 vea dwu 3 sy oail adedt 1 Anwdudu 30
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MIFMNITARLAE A ANUS N NEATEIUIN A T,wauwumuwuaaawawmmmmﬂanmma
uwdnaendiuvieviueen  daliivdediumseniifidugiuinet mmmuuaswuamﬁqm MS
6-Benzyladenine (BA) mmdiudu 1.0 20 3.0 4.0 uar 50 fadndusedas wazliinansaiuguans
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aamLLauﬂWimuﬂimmyamaammum wudh vdawsdendune 4 ek Fudumeeniivnzdsuy
2113gAT MS wwm BA Auidudu 1.0 2.0 3.0 4.0 w38 5.0 JadnTuredns Hivesidudnsiinuanliunneng
funisada (P>0.05) TmmLUaiL%umﬂﬁLﬂmﬂaﬂsmaN 25.0-37.9 LUasLﬁnum WAdIUEeATAILLANA1STY
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wdamsdondune 12 FUnei wmw AINEIDA ﬁnumaaﬂ LLaummuTU fdanuuansenueg1siitiedinsy
y19a0#@ (P<0.05) TﬂmuawamwuLaﬂwummsam MS Mfial BA anududu 5.0 fadnsusiedns ’Lﬁnmmm
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2.81 Tu swddu dmsvemsans MS Ailidinasaivaunsadagiivle wud sealidniseigdivle
(Table 2 and Figure 1)

Table 1 Shoot initiation of Galangal after culture on MS medium containing different BA
concentrations for 4 weeks

BA concentrations (me/L) Shoot initiation (%) Shoot number
0.0 0.00b 0.00d
1.0 25.0a 0.09cd
2.0 31.8a 0.16bc
3.0 29.3a 0.14bc
4.0 28.5a 0.24ab
5.0 37.9a 0.31a
CV. (%) 38.6 40.7

Means followed by a common letter are not significantly different at P<0.05 level by DMRT

Table 2 Shoot multiplication of Galangal after culture on MS medium containing different BA
concentrations for 12 weeks

BA concentrations (mg/L) Shoot height (cm) Shoot number Leaf number
0.0 1.30d 0.00e 0.00c
1.0 4.82b 0.95d 1.51b
2.0 4.47bc 1.53¢c 1.69b
3.0 3.70c 2.12b 1.13b
4.0 5.29ab 2.11b 2.44a
5.0 6.22a 2.83a 2.81a
CV. (%) 122 14.0 19.8

Means followed by a common letter are not significantly different at P<0.05 level by DMRT

Figurel Shoot multiplication of Galangal after culture on MS medium containing different BA
concentrations a) without PGRs b) 1.0 mg/L BA c) 2.0 mg/L BA d) 3.0 mg/L BA e) 4.0 mg/L BA
f) 5.0 mg/L BA for 12 weeks

Mnnsihdudulausugaunmigiieuuomsgns MS My BA anuwdudu 5.0 fadnsudeding

Ty NAA ve 1AA fimnududuuansdretu diednthnisinsnvestiniuas wudn wdumzidsudunm
6 dUavi Wes@udnsiinsinuazdiuiusin dauuansnsfusdreiideddymieadn (P<0.05) Tnailleibon
& d a 5 v D o, < s w1
WBEBIUNRIMISERS MS AN BA arududy 5.0 Tadnsusedns saufu 1AA avududu 2.0 fadnfude
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das :JLﬂaswummsmmwnLLaymumswnmnwaﬂ Wiy 49.0 Wedldud was 1.21 910 auddu emnsens
MS fis BA aadutu 5.0 Sadndudedns ssedaden fiediiusniaifinsinsesann 255 Wadlius
9IMNTENT MS My BA mnududy 5.0 dadniusedns Sy 1AA anudiudu 0.5 uay 1.0 Hadnfusieding
f91uausINTesawn 0.81 uay 0.78 510 AUaAU wauwmawmunm 4 &awi Lﬂaswummsmmmuuaw
Fuudu fanuwanaisiuediditeddgnieada (P<0.05) ImEJLuawamwm,amuummiam MS iy BA
Amiudy 5.0 Sadndusiedins Sy 1AA Anududy 2.0 fiadnfusedns Sedidudnsindunas s
mumnwam whity 87.7 Wesidud way 1.58 Au aud iy 9m1Igns MS iy BA mududu 5.0 fadndy
dofing \isseduden Tefidudnsindusesasn 78.2 Wosidus Lmiwmmumuuawam Wiy 0.67 fu
dauemsgns MS fiiu BA awdndu 5.0 fadnSudeding Sudu NAA avwidndu 0.5 dadnsusedag il
LUaimuwmimmmuuawam Wiy 39.8 Wesidud warldiinisiAnsin (Table 3) wdanny doadunan 8
&ansit wudr anwgeiu Sunudu Sualy wazdwausn danuuansiuedieiiduddiymsada (P<0.05)
Tagiiloidaimzisauue msgns MS i BA mwvﬁufﬂu 5.0 fiadnsunedns sauiU IAA Aty 2.0
fiadnfusieding drnugeiu Swauly uwasdrnusininniign wiiiu 5.40 wufiuns 4.08 Tu uay 2.50 510
AUATU 5990911 AR 8IMNTEAT MS TFu BA anududy 5.0 HadnTudedns saufu IAA anadudu 0.5
fiadnfusiodns fla1ugedu 5.05 wuAlums Tdwuly 4.00 Tu wasdidausn 1.78 510 uavemigns MS
My BA anudutu 5.0 fadnfusedns saufu NAA mududu 0.5 maammaam umwamuuawa@
Wity 3.76 wufns waghiimafinsn dwduiudiu wod emsges MS Fhu BA pududu 5.0
findinsudedns Sy IAA avwidudy 2.0 Tadnfudedins uag MS AAu BA ANty 5.0 Sadniusedns
Weseghaden S9uiuduunniign windu 2.42 uag 2.33 fiu aud1du sesadun fie 91M19gRs MS fldiu BA
Amndy 5.0 fadnfudedns Samiv IAA anududy 1.0 dadniudedn Iidwausu 2.11 fu wazeims
gns MS din BA poududu 5.0 fadnfudedas saufu NAA Anududy 1.0 Aadnfusdedns T usudu
uasmam Wiy 1.00 M (Table 4 and Figure 2)

Table 3 Shoot induction after culture for 4 weeks and root induction after culture for 6 weeks of
Galangal on MS medium supplemented with BA 5.0 mg/L and different NAA or IAA
concentrations

Treatment Shoot induction (%) Shoot number Root induction (%) Root number
no NAA and I1AA 78.2ab 0.67b 25.5b 0.25¢
NAA 0.5 mg/L 39.8d 0.83b 0.00d 0.00e
NAA 1.0 me/L 73.2bc 0.67b 12.9¢ 0.13d
NAA 2.0 me/L 62.1c 1.00ab 17.7bc 0.17d
IAA 0.5 mg/L 69.4bc 1.00ab 16.2¢ 0.81b
IAA 1.0 mg/L 73.7bc 1.33ab 18.9bc 0.78b
IAA 2.0 mg/L 87.7a 1.58a 49.0a 1.21a

CV. (%) 9.3 357 75 8.4

Means followed by a common letter are not significantly different at P<0.05 level by DMRT

Table 4 Shoot and root induction of Galangal after culture on MS medium supplemented with BA
5.0 mg/L and different NAA or IAA concentrations for 8 weeks

Treatment Shoot height (cm) Shoot number Leaf number Root number
no NAA and IAA 4.72abc 2.33a 3.00bcd 1.00bcd
NAA 0.5 meg/L 3.76¢ 1.50abc 2.67cd 0.00e
NAA 1.0 meg/L 4.23bc 1.00c 2.50d 0.44de
NAA 2.0 meg/L 4.28bc 1.17bc 2.17d 0.83cd
IAA 0.5 mg/L 5.05ab 1.83abc 4.00ab 1.78ab
IAA 1.0 mg/L 4.09bc 2.11ab 3.67abc 1.58bc
IAA 2.0 mg/L 5.40a 2.42a 4.08a 2.50a

CV. (%) 11.5 29.7 17.7 3613

Means followed by a common letter are not significantly different at P<0.05 level by DMRT
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Figure 2 Shoot and root induction of Galangal after culture on MS medium supplemented with 5.0
mg/L BA and different NAA or IAA concentrations a) without NAA or IAA b) 0.5 mg/L NAA
c) 1.0 mg/L NAA d) 2.0 mg/L NAA e) 0.5 mg/L IAA f) 1.0 mg/L IAA ¢) 2.0 mg/L IAA for 8
weeks

Fa1snl

AL Lgawumumaammwnml,l,ml,wa*’dnu-mﬁmaamuavmimuﬂimmaaﬂ WUl BTGNS
MS iz BA aauidudu 5.0 fladnsusiedns ummuaammmqmawammnwaﬂ WAU 2.83 o waz 6.22
UL AUEeU wauwm.aw,ﬂunm 12 dam donAresiusIeIuTes aignen (2554) fidnwns
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