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Effect of Potassium Chlorate on Gibberellin-like
Substance Contents in Leaves and Shoots

of Air-layered Longan cv. Daw

T a a1/ o o o 1/
LF1ININE 150U LULAS FUSTE W‘lJﬁLﬂHJJ@‘ZI

xe 1/ ) 1/
Sawaman Wijarn" and Tanachai Pankasemsuk

Abstract: Gibberellin-like substance contents in leaves and shoots after treated with potassium chlorate were
studied by using one year old air-layered with root and derooted longan cv. Daw. The completely randomized
design was employed with four treatments, air-layered + tap water (R); air-layered + potassium chlorate
(R+KCIOQ,); derooted air-layered + tap water (DR); derooted air-layered + potassium chlorate (DR+KCIO,),
and four replications, ten trees per replication. The air-layered in all treatments were dipped into potassium
chlorate (+KCIO,) solution at the concentration of 500 ppm or tap water for 24 hours then all of the air-layered
longans were cultured in tap water throughout the study. They were found that the contents of gibberellin-like
substances (GAs) in leaves and shoots of all treatments tended to be non-significant differences throughout
the 25 days studied period. Contents of GAs in leaves and shoots within each treatment decreased as the

studied time increased.

Keywords: Potassium chlorate, gibberellin-like substances, longan, plant growth regulator, hormone

Y peRmdeaau Auinemsians uvnanandedeslud /. @l 50200
v Department of Horticulture, Faculty of Agriculture, Chiang Mai University, Chiang Mai 50200, Thailand
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Table 1 Gibbereliin-like substance contents (GAs) (ug GA,(Kyowa) equivalent/gFW) of air-layered (R) and

derooted air-layered (DR) longan cv. Daw, non-treated and treated with potassium chlorate

(+KCIO,) at the concentration of 500 ppm.

GAs (ug GA,(Kyowa) equivalent/gFW)

ozljaa:ts Treatments Day(s) after treatments (DAT) LSD,
0 5 10 15 20 25
R 0.2310 B 0.2757 A 0.2037C 0.1759D 0.1255E 0.0321 F 0.0262
R+KCIO, 0.3112 A 0.2599B 0.1861C 0.1711C 0.1457D 0.0235E 0.0199
reaves DR 0.2975 A 0.2479B 0.1873C 0.1506 CD 0.1293 D 0.0293 E 0.0408
DR+KCIO, 03184 A 02634B 0.1994C 0.1541D 0.1248E 0.0261 F 0.0230
LSD, ns ns ns ns ns ns
R 0.2181B 0.2577 A 0.1940C 0.1530D 0.1505D 0.0256 E 0.0178
R+KCIO, 0.3184 A 0.2632B 0.1943C 0.1586 D 0.1265E 0.0209 F 0.0170
Shoots DR 0.2812 A 0.2351B 0.1739C 0.1453D 0.1370D 0.0229 E 0.0199
DR+KCIO, 0.2731 A 0.2281B 0.1729C 0.1397D 0.1200E 0.0294 F 0.0136
LSD ns ns ns ns ns ns

0.05

ns: Non significant difference at P < 0.05 by LSD

A, B, C, D, E, F: Means within the same row followed by different letters were significantly different at P < 0.05 by LSD
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Table 2 The changing percentage of gibberellin-like substances (GAs) (%) of air-layered (R) and derooted

air-layered (DR) longan cv. Daw, non-treated and treated with potassium chlorate (+KCIO,) at the

concentration of 500 ppm.

Changing percentage of GAs (%)

Plant LSD,
Treatments Day(s) after treatments (DAT)
organs 05
0 5 10 15 20 25
R 0 1934aA -1180aB -2384aB -4569aC -86.12aD 19.32
R+KCIO, 0 -16.49bA -40.20bB -4503bC -53.17abD -9245bE  3.35
Leaves DR 0 -16.65bA -37.04bB -4937bC  -56.52 bD -90.16 bE  3.67
DR+KCIO, 0 -17.25bA -37.37bB -51.59bC  -60.80 bD -91.81 bE  4.60
LSD, s - 15.90 19.42 9.90 7.85 2.58
R 0 18.16aA -11.05aB -29.85aC  -30.99 aC -88.26 D  11.57
R+KCIO, 0 -17.35bA  -38.97bB  -50.19bC  -60.27 dD -93.44 E 1.14
Shoots DR 0 -16.40bA -38.16 bB -48.33 bC -51.29 bD -91.86 E 2.57
DR+KCIO, 0 -16.49bA -36.68bB -48.84bC  -56.06 cD -89.23 E 4.16
LSD - 7.65 5.15 10.75 245 ns

0.05

ns: Non significant difference at P <0.05 by LSD

a, b: Means within the same column followed by different letters were significantly different at P < 0.05 by LSD

A, B, C, D, E: Means within the same row followed by different letters were significantly different at P < 0.05 by LSD
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Effect of Fertilizer Application on Growth and Development

of Phalaenopsis Hybrid

a (1/ UZ\ " 1 s a1/
WIT ANIUYAE * WAz lATee) TINGIH

Pachara Samanit” and Soraya Ruamrungsri”

Abstract: Five-month old Phalaenopsis hybrid was grown in five-inch pot using sphagnum moss as planting
media. One month after planting, fertilizer application treatments were studied in two experiments. Firstly, the
effects of three levels of nitrogen concentration i.e. 100, 150 and 200 mg/l in combination with two levels of
phosphorus concentration i.e. 50 and 100 mg/l on growth and development were carried out. The results
showed nitrogen at 150 and 200 mg/l gave the highest leaf width and leaf length. Phosphorus at 100 mg/l
gave the highest plant height and leaf width. The combination of 200 mg/l N + 100 mg/l P gave the highest
plant height (5.21 cm) but it was not significantly different from when 150 mg/l N + 100 mg/l P was used.
Flower qualities and flowering percentage tended to increase with the higher levels of nitrogen application.
Secondly, three treatments of fertilizer application rates were carried out i.e. T1: tap water; T2: liquid fertilizer
(21N - 21P,0, - 21K,0) application every two days and T3: liquid fertilizer (21N - 21P,0, - 21K,0) application
every seven days. The results showed that plants supplied with liquid fertilizer every two days had the highest
plants height. However, number of leaves per plant, leaf area and leaf length of plants supplied with liquid
fertilizer every two days tended to be not different from those of plants supplied with liquid fertilizer every

seven days.

Keywords: Phalaenopsis hybrid, fertilizer, development
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Y Department of Horticulture, Faculty of Agriculture, Chiang Mai University, Chiang Mai 50200, Thailand

171



AN9/19N1AT 24(3): 171-178 (2551)

unanda: Ugnniseliiniwauueildsgnuaneny s hauadlunszaraduengudnansauin s i Tneld
awdniuneadudanilgn wdeani 1 e wanAnsnisliisnsemslaautiseanidy 2 nsvaaes Aa N3
naaead 1 Anmuavedlulnsiay 3 2Ly (100, 150 LA 200 HaANITNFARART) SaNnUNaanasa 2 92AL (50 LAY
100 HadanFumeans) saniaasiiuinesndasldninauuelda uantmaaaanuan Anelulnsaufiszsy
150 UA 200 RAANFUFeART Tl AU FaTiAeRsveIAHNEL Lmvmmmﬂumnmm da1nn3
inlaanlasaRszsl 100 HaAnFuseAns ‘V]']’LW\I’]LL@uu@ﬂ'sﬁaummmmmmvmmﬂfmsl‘umrmmm LAZHATIN
aaslulnsiauiszsiu 150 Raansusiedas uaswasnaiaRszs 100 Nadniusiedns MWLl Augeliuansing
mﬂmﬂmummmmﬂmﬁmmwmnmnmuﬂmm‘wm@ﬂwmfmf]ﬂu”l,u‘ﬂma‘mu’lmumum mmuummi‘w
Lﬂmmummi@@nmﬂmLLm‘Eumwmu AINAREIT 2 ﬁﬂ‘i:f’]N@“ﬂ‘ﬂx‘lfﬂG]ﬁ"]ﬂ’]ﬂﬂﬂf;lﬂi‘yﬂ@um%l 3 NITNAT AB
993337 1 T Wit SWW]‘]J?‘“IJ’WLWEIQ@EI’]QL@EI'J) N993327 2 Wansazaea1ne11is (21N - 21P,0, - 21K,0)
N 23U uazngsNAs 3 Iansazausnea1mns (21N - 21P,0, - 21K,0) 0 7 3u m@mawmmwummﬂuﬂm
NN 2 9 wﬂuﬂmﬂm\hLmuuﬂﬂmmmmmﬁummumnmm usnudnd Al Al uazAanuenaly
TifAmuansinaeanaiunsliitlenn 7 9w

AdAy: MuauueLdagnuan 81981113 NsiasaLALIn

AN nauluiazAueanafitudeanan atnglsfaunugn
nuAdennedesiurAuIesI Ra M TINITAN
8192NIHANAATYsianIsas AL TR AanaasyAuinaendasld WuauuelTadedl
waznananrasndaell Fodunsasegiand Ay wnin daiulunfdenasi@nenareanisliisng
sasilszme nsliitloatamnnzaniuiadeaaants  awnsndsensasoiuineanfosldviuauen fa
qrydenaniladuiiniliasaniBununanananas wailugudieyalunsdnnmssinemseeamanzas
= ° = o o a vy 9 v a P
WIRANININANAT (Bergmann, 1992) aann1sdanm1  &niduniswanfiundoaliiluwdaniséisiell
= o P > a P
naaiusmeslundaelinuauuelda wudnd
' a a o a
rasianastyALle wazaunmaesnen Inaanie AUnsaluazisnsg
aei19ds 516 lulnsay uazwaanaia (Wang and
Gregg, 1994) 1avannlulasiauilunuinsanis innsdgnsiundosliviuauneGagnuas
Wity Inlaen1snsvAun1suLamag 13an19aene (Phalaenopsis White Dream x Phalaenopsis
WNALTAR A9E3NN19aT1eTRN uasdadauddy Cygnus) 81¢] 5 AU aslunseneawn 5 da lag

nismdausinusinatnns douneanefaiy  Wawdnluweadudanilgn sesfiunszansfaafion
89AUsEnaUTaIAN TN AWANA UGS W ATP  Tan wA9aniiu 1 thew AsBulliansavaianin

warHanaNase  wWwuedtNaesSulamm uay ANVNIANNNNINANBIAIE AR N1INARDAT 1 1
nsndeutinaglasalulufie (uegns, 2546)  avsazaiesinensfidszneufesnauidinduaes
Bhattacharjee (1981) MU TR NTUIe9AN TulnsauFnaiy 3 9281 (100, 150 BAZ 200 RAANTH
dindin PO, HnasanissgyiAulamediuansivies Aeamns) TaNnuUnNedneasd 2 55AU (50 WAL 100
ANBOUTABNTAY Dendrobium moschatum Was LAANTUARAMNT) muﬁmmmﬁéﬁluﬁﬂﬁﬁﬁwhr'fulu
wudnHUfARuEI ST N uar PO, ludanaes NNNIIUAT Aa Inunaden 150 Haaninsedans

172



naRINS s IMNSAanIsias AL A
v ¥ a
waandrelivuauualdagnuan

WARALTEN 65.72 RAANTNARANT wunTll@an 20.70
HaanFusladns Larin1sliionse1u1998nN1ABENN
Wennasaaufiasnisesive neliansazaneons
anadlaniay 2 A% ATIAL 100 HARARIADEL
‘]_Tuﬁnm@miwmmuﬁmﬁumwﬁmLﬁ‘uimmz
AN nean Taun Anugeuessiu (Fpainlausiuda
m@‘uum) Muulufefy mmm’]ﬂu ANEND
T Sminansanaesly Hminuissanaesly
wefiduAn190anAen WAZIUIAAEN IGUEUNIT
NAaeLULTAdEFNLUUgNANY T AU 3 X 2
N9THIT ] AT 10 F(B) Menaaesdt 2 Wansazane
ﬁ'wya’]miﬁ' wistNanijagasiana (21N - 21P,0, -
21K,0) Avwidindiu 150 Aaanusedns lusnand
FAarfusan nsaian 1 T (mi‘i’]ﬂixﬂ%ﬁm
atiaifien) nemAad 2 Wiansazanusrme v 2
T uaz nenAad 3 Wiansazarusmaimnsnn 7 u
Tneliinfens 100 HadARAaHY TUiNNMARDS
Reafumassoiio B PINNGILRIFIL AWy
Fasi ANNNANNIL WazANeNa 1L ANUERNINARS
WL NANY 0T AU 3 NTNIT 1) A2 10 i (1)

NANISYIARDILAZAANTDL

NMENARBIT 1
aNNuANIMAaeLINs 1 ulnsiaui
92AU 150 UAZ 200 NAANTNADART N N LaLLeLT
aflaaauniaslunaniign fe 7.46 waz 7.35
IURLWAT AMNANAL Lmzmmmﬂumnﬁ@m Aa
18.09 LAY 18.73 [TUAINAT ANANAD Fannndnnns
1 lulnsiauiiszf 100 HaanFuseansadned
Wad1ATYN19an (112197 1: nawd 1) 18T
nisAnmnavesulnsauiaNiuaIsALANIg
Lﬂ?tylﬁuimﬁﬁN@ﬁimmm‘lmmﬂéfmiﬁmw WU
nsliilelulnaay Weavleda waz Tnunadend
dm31 30:10:10 (lulnsiaug) saudunisld
benzyladenineﬁQﬂLﬁNﬂmﬁmﬂﬂu wazliimanu
ﬂ*”ﬂﬂ“].lzjﬁﬁlqm (Usha Nandhini Devi and Chezhiyan,

173

2002) VfﬁfﬂwLﬁ@qmmﬂuimmmﬂuﬁmﬁﬁ
ANAYATyAantnasy i ulnnasivg ez
dontlsznevidndryuedllsiiu nanfiandan Aael-
Aad el Taeulsd saudsaefiuuiaunesin
(ANYTY, 2538) yananfignssenenlulnsiauly
e defaiiunumseninatyFuintesiialunis
NIZAUNITULIITAR N1FUILIUIALTAR LAZIIND
ﬂ’]i‘ﬁ'sﬂmg‘ﬂuﬁﬁﬂﬁ’]ﬂ‘mﬂﬂi (£19895, 2546) N3 WA
Tulnsaufisziusing 4 lfuasionnnugerasdiu us
wumma‘lmiu‘llmmu‘lmvmwmmuuLLquumﬂu
wefiduinnseanaenifiunnning wasnudanasli
Tulnsiaufiszsu 150 aanFusedns $alHie s
ARAtANNNEaIRan 1nndnnnslfisEaL 100
uaz 200 NadAnFusaAnTad9lTEdNATYN AT
winudnszavresluinsauldinatuaiue1aes
AAN (m‘wﬁ' 2) Wang and Gregg (1994) $1211431
Mafinawrediuingiauan 5o Aaaniusaans 1
auna 200 Raanfusedns dadulfindqeEivhuau
u@ﬂmummum@ﬂ Lmummﬂnmq
JasdtanenRaNNEY (A7 1)

mslivleavasais=su 100 Raansusiedns

LRTZAIMTNENT

M ivhuauweldaiacngeuessin uazAnunsaa
Iumnﬁ'a;m B 4.66 LAY 7.35 LIUALNAT ATNAIAL
Fernnninnslineaneianiszsiu so AaAnsusiedns
peinaflTdnAyneadia (Aeedl 2) Snsdnsna
2189 N, PO, WAz K,0 finanadindin o, 500 uaz
1,000 AAANFNAAAAT U Dendrobium moschatum
wudn mMadiisid uresszaupadndu PO, finase
NARIYALIANIATUAGI U LATANHIUEURIADN
atialafmunisfinduediifin 500 adniusie
am 9 (Bhattacharjee, 1981) Wedenaifiasunann
WeaanasaiuasAlsznauaes ATP uaz Taaulmad
(coenzyme) U4Tim 18un NAD', NADP', FAD Laz
Taeulmdie 39 uiini Fugaenistnanenng sy
sendangiuaLaun g lauarduamsiugs navsu
maws U usreusnaesie waniadingnisassnd
WG (maturity) (ANY5Y, 2538; ENEING, 2546) WANLID
msliineameaRssausnaiulifnasepnenaly



MTATNBAT 24(3): 171-178 (2551)

Table 1 Effect of N concentration on plant height, leaf width, leaf length, flowering percentage and
flower size at 15 months after planting.

Plant Leaf Leaf Flower size Flowering
N concentration y y y

(mal) height width length Width"  Length”  percentage
mg

(cm) (cm) (cm) (cm) (cm) (%)
100 3.92a 6.57b 16.28b 9.26b 7.15a 29.17
150 4.53a 7.46a 18.09ab 10.28a 7.47a 46.67
200 4.45a 7.35a 18.73a 9.36b 7.39a 59.68

" Means within the same column followed by different characters showed significant difference between treatments by
LSD test at P<0.05

Figure 1 Effect of N and P concentration on plant height of Phalaenopsis hybrid at 16 months after

planting. (T1: N100P50, T2: N150P50, T3: N200P50, T4: N100P100, T5: N150P100,
T6: N200P100)

Table 2 Effect of P concentration on plant height, leaf width, leaf length, flowering percentage and flower
size at 15 months after planting.

Plant Leaf Leaf Flower size Flowering

height" width" length” Width"”  Length ”  percentage

P concentration

(mgfl)
(cm) (cm) (cm) (cm) (cm) (%)
50 3.95b 6.91b 17.56a 9.60a 7.23a 42.72
100 4.66a 7.35a 17.84a 9.67a 7.44a 47.62

" Means within the same column followed by different characters showed significant difference between treatments by
LSD test at P<0.05
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Figure 2 Effect of N and P concentration on flower size of Phalaenopsis hybrid.
(T1: N100P50, T2: N150P50, T3: N200P50, T4: N100P100, T5: N150P100, T6: N200P100)
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Table 3 Interaction of N and P on plant height, leaf width, leaf length, flowering percentage and flower

size at 16 months after planting.

Concentration Flower size
Flowering
(mg/1) Plant height”  Leaf width”  Leaf length”
percentage
(cm) (cm) (cm) Width”  Length ” o
N P (%)
(cm) (cm)
50 4.67abc 6.55a 17.50a 9.06a 6.94a 33.33
100 100 4.02¢ 7.47a 15.76a 9.46a 7.36a 25.00
50 4.28bc 7.14a 18.12a 10.10a  7.28a 40.00
150 400 5.13ab 6.82a 19.20a 1046a  7.66a 53.33
50 4.07¢ 7.50a 18.37a 9.64a 7.48a 54.83
2000 400 521a 8.01a 20.18a 908a  7.30a 64.52

" Means within the same column followed by different characters showed significant difference between treatments by

LSD test at P<0.05

Figure 3 Plant height, number of leaves, leaf width and leaf length

in different fertilizer rates at 13 months after planting.
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Table 4 Plant height, number of leaves, leaf width and leaf length in different fertilizer rates at 13

months after planting.

Plant Number of Leaf area” Leaf
Treatment height" leaves" (cm?) length"

(cm) (leaves/plant) (cm)

Applied only tap water 1.58¢c 2.20b 21.50b 5.26b
Applied liquid fertilizer every two days 3.42a 4.50a 78.95a 11.84a
Applied liquid fertilizer every seven days 3.07b 4.00a 65.73a 10.72a
LSD 0.309 0.663 15.634 1.797

" Means within the same column followed by different characters showed significant difference between treatments by

LSD test at P<0.05
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Effect of Fertilizer Application on Growth and Development

of Phalaenopsis Hybrid

a a1/ 3 o i/
WIT ANIUAE ~ UKL Tﬂﬁ‘a‘:ﬂl’) TANGTIH

1/ .1/
Pachara Samanit” and Soraya Ruamrungsri

Abstract: Five-month old Phalaenopsis hybrid was grown in five-inch pot using sphagnum moss as planting
media. One month after planting, fertilizer application treatments were studied in two experiments. Firstly, the
effects of three levels of nitrogen concentration i.e. 100, 150 and 200 mg/l in combination with two levels of
phosphorus concentration i.e. 50 and 100 mg/l on growth and development were carried out. The results
showed nitrogen at 150 and 200 mg/l gave the highest leaf width and leaf length. Phosphorus at 100 mg/I
gave the highest plant height and leaf width. The combination of 200 mg/l N + 100 mg/l P gave the highest
plant height (5.21 cm) but it was not significantly different from when 150 mg/l N + 100 mg/l P was used.
Flower qualities and flowering percentage tended to increase with the higher levels of nitrogen application.
Secondly, three treatments of fertilizer application rates were carried out i.e. T1: tap water; T2: liquid fertilizer
(21N - 21P,0, - 21K,0) application every two days and T3: liquid fertilizer (21N - 21P,0, - 21K,0) application
every seven days. The results showed that plants supplied with liquid fertilizer every two days had the highest
plants height. However, number of leaves per plant, leaf area and leaf length of plants supplied with liquid

fertilizer every two days tended to be not different from those of plants supplied with liquid fertilizer every

cmvinn AAvie

Keywords: Phalaenopsis hybrid, fertilizer, development
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Table 1 Effect of N concentration on plant height, leaf width, leaf length, flowering percentage and
flower size at 15 months after planting.

Plant Leaf Leaf Flower size Flowering
N concentration " " " o -

(mall) height width length Width Length percentage
mg

(cm) (cm) (cm) (cm) (cm) (%)
100 3.92a 6.57b 16.28b 9.26b 7.15a 29.17
150 4.53a 7.46a 18.09ab 10.28a 7.47a 46.67
200 4.45a 7.35a 18.73a 9.36b 7.39a 59.68

" Means within the same column followed by different characters showed significant difference between treatments by
LSD testat P<0.05

Figure 1 Effect of N and P concentration on plant height of Phalaenopsis hybrid at 16 months after

planting. (T1: N100P50, T2: N150P50, T3: N200P50, T4: N100P100, T5: N150P100,
T6: N200P100)

Table 2 Effect of P concentration on plant height, leaf width, leaf length, flowering percentage and flower
size at 15 months after planting.

Plant Leaf Leaf Flower size Flowering
P concentration " " " 7 7
(mall) height width length Width Length percentage
mg
(cm) (cm) (cm) (cm) (cm) (%)
50 3.95b 6.91b 17.56a 9.60a 7.23a 42.72
100 4.66a 7.35a 17.84a 9.67a 7.44a 47.62

" Means within the same column followed by different characters showed significant difference between treatments by
LSD test at P<0.05
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Figure 2 Effect of N and P concentration on flower size of Phalaenopsis hybrid.
(T1: N100P50, T2: N150P50, T3: N200P50, T4: N100P100, T5: N150P100, T6: N200P100)
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Table 3 Interaction of N and P on plant height, leaf width, leaf length, flowering percentage and flower

size at 16 months after planting.

Concentration Flower size
Flowering
(mg/1) Plant height’  Leaf width”  Leaf length”
percentage
(cm) (cm) (cm) width”  Length " .
N = (%)
(cm) (cm)
50 4.67abc 6.55a 17.50a 9.06a 6.94a 33.33
100
100 4.02c 7.47a 15.76a 9.46a 7.36a 25.00
50 4.28bc 7.14a 18.12a 10.10a 7.28a 40.00
150 100 5.13ab 6.82a 19.20a 10.46a 7.66a 53.33
50 4.07c 7.59a 18.37a 9.64a 7.48a 54.83
200 100 5.21a 8.01a 20.18a 9.08a 7.30a 64.52

" Means within the same column followed by different characters showed significant difference between treatments by

LSD test at P<0.05

Figure 3 Plant height, number of leaves, leaf width and leaf length

in different fertilizer rates at 13 months after planting.
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Table 4 Plant height, number of leaves, leaf width and leaf length in different fertilizer rates at 13

months after planting.

Plant Number of Leaf area” Leaf
Treatment height” leaves" (sz) Iength”

(cm) (leaves/plant) (cm)

Applied only tap water 1.58c 2.20b 21.50b 5.26b
Applied liquid fertilizer every two days 3.42a 4.50a 78.95a 11.84a
Applied liquid fertilizer every seven days 3.07b 4.00a 65.73a 10.72a
LSD 0.309 0.663 15.634 1.797

" Means within the same column followed by different characters showed significant difference between treatments by

LSD test at P<0.05
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Effect of Nitrogen, Phosphorus and Potassium on Growth

and Development of Curcuma petiolata Roxb.

Tagzen Fansed"” asyd Asuna” auwsA wdasauna” uazF199u Nam1”’

Soraya Ruamrungsri "2 Wallanuch KhongkhawZ/, Anong PayakaihaponZ/ and Rumjuan KijkarZ/

Abstract: Effect of nitrogen (N), phosphorus (P) and potassium (K) levels in nutrient solution on growth and
development of Curcuma petiolata Roxb. were studied. Rhizome of C. petiolata with 1.86 cm of rhizome
diameter were planted in substrate culture using sand : husk rice chacoal with ratio of 1:1 as growing medium.
After sprouting, the plants were supplied with nutrient solution containing different combination levels of N, P
and K. Other mineral elements were added in nutrient solution at the same concentration i.e. Mg 25, Ca 50, B
0.247, Mn 0.446, Zn 0.23, Cu 0.02, Mo 0.013 and Fe 0.611 mg/l. The experimental designed was factorial in
CRD, comprised of 3 factors i.e.; 1) two levels of N (200 and 300 mg/l), 2) three levels of P (50, 70 and 100
mg/l) and 3) three level of K (100, 200 and 300 mg/l). The result showed that N concentration at 200 mg/l
increased plant height, height of bush, bush width, scape length, spike length, spike width, number of coma
bracts and number of green bracts to the highest level. P concentration at 50 mg/l gave better result in term of
scape length, whereas K concentration at 200 mg/l promoted the highest spike diameter. The optimal ratio of

N, P and K in nutrient solution for growth and development of C. petiolata was 200:50:200 mg/l, repectively.

Keywords: Curcuma petiolata Roxb., nitrogen, phosphorus, potassium, growth and development
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Table 1 Effects of nitrogen phosphorus and potassium on vegetative growth at 18 WAP of

Curcuma petiolata Roxb.

Nutrition levels (mg/l) Plant height (cm) Height of bush (cm) Bush width (cm)
Nitrogen” 200 99.59: 73.55: 78.992
300 85.93 64.76 70.86
50 94.21° 70.71° 75.56 °
Phosphorus” 70 91.59° 66.51° 73.72°
100 92.48° 70.25° 75.50°
100 94.37° 69.13° 77.50°
potassium"’ 200 91.72° 68.16° 72.89°
300 92.19° 70.23° 74.40°
Interactions
N X P ns * ns
N X K ns ns ns
P XK ns ns ns
NXP XK ns ns ns

" Means within the same column in each factor followed by different characters showed significantly different between

treatments by LSD test at P= 0.05, ns= not significantly different

Table 2 Interaction effects of nitrogen and phosphorus on height of bush at 18 WAP of Curcuma petiolata Roxb.

Nutrition levels (mg/l)

Height of bush Y (cm)

Nitrogen Phosphorus
50 72.66%
200 70 74.53°
100 73.46%
50 68.76™
300 70 58.50°
100 67.03°

" Means within the same column in each factor followed by different characters showed significantly different between treatments

by LSD testat P=0.05, ns= not significantly different
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Table 3 Effects of nitrogen phosphorus and potassium on flowering of Curcuma petiolata Roxb.

Scape Spike Spike Number of Number of  Days from
Iength” Iength” width" coma green anthesis until
Nutrition levels (mg /1) " y "
(cm) (cm) (cm) bracts bracts senescence
(day)
Nitrogen 200 34.14: 16.29: 5.94: 9.84: 28.01: 22.17:
300 29.90 14.59 5.46 9.04 24.52 22.42
50 32.37° 16.48° 5.62° 9.50° 26.28° 22.98°
Phosphorus 70 32.76° 15.84%° 5.66° 9.02° 25.18° 21.72°
100 31.38° 14.19"° 5.85° 9.80° 27.43° 22.07°
100 32.17° 15.83° 5.75% 9.60° 26.41° 21.90°
Potassium 200 32.05° 15.48° 6.06" 9.69° 26.31° 22.59°
300 32.19° 15.13° 5.34 9.10° 26.53° 22.40°
Interactions
N X P ns ns ns ns * ns
N X K ns ns ns ns ns ns
P XK ns ns ns ns ns ns
NXP XK ns ns ns * * *

" Means within the same column in each factor followed by different characters showed significantly different between treatments

by LSD test at P= 0.05, ns= not significantly different

Table 4 Effects of nitrogen and phosphorus on number of green bracts of Curcuma petiolata Roxb.

Nutrition levels (mg /1) Number of green bracts”
Nitrogen Phosphorus
200 50 29.60°
70 27.34°
100 27.17°
300 50 23.22°
70 22.70°
100 27.77°

" Means within the same column in each factor followed by different characters showed significantly different between treatments

by LSD test at P= 0.05, ns= not significantly different

183



IM5ATLNBAT 24(3): 179-186 (2551)

Table 5 Interaction effects of nitrogen phosphorus and potassium on number of coma bracts, number

of green bracts and days from anthesis until senescence of Curcuma petiolata Roxb.

Nutrition levels (mg /1) Number of Number of green Days from anthesis
Nitrogen  Phosphorus  Potassium coma bracts” bracts” until senescence”’
(day)
100 9.25"% 27.12%° 21.62°
%0 200 11.11° 31.11° 23.33%
300 10.50" 30.37% 24.62°
100 10.22" 30.11% 22.50°
200 0 200 8.33" 21.66" 21.00*
300 9.00”*' 28.50™° 20.22'
100 10.40™ 26.607°* 21.60°
10 200 9.60™" 27607 22.10"
300 9.55™°% 27307 22.60°
100 9.14> 25,00 23.14™
50 200 8.60™ 22.00% 22.20°%
300 8.60™ 23.20° 23.10%
100 8.66"" 23.50°* 20.60°
200 70 200 10.50" 25.50°° 24.25%°
300 7.71" 20.00' 23.66™°
100 9.75%* 25.75°° 2225
100 200 10.28" 27.71% 23.57"°
300 9.14> 30.14% 20.28'

" Means within the same column in each factor followed by different characters showed significantly different between

treatments by LSD test at P= 0.05, ns= not significantly different
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Table 6 Effects of nitrogen phosphorus and potassium on yield of Curcuma petiolata Roxb.

Nutrition levels (mg /1) Weight of new

Rhizome

Number of new Number of

rhizome”(g) diameter” (cm) rhizome" storage root"
Nitrogen 200 170.10° 2.34° 2.53° 10.38°
300 143.73° 2.09° 2.45° 10.50°
Phosphorus 50 132.98° 2.29° 2.40° 9.26°
70 165.27 ° 2.14° 2.59° 11.02°
100 167.72° 2.19° 2.48° 10.91°
Potassium 100 179.72° 2.27° 2.60° 12.14°
200 125.93° 2.17° 2.35° 9.41°
300 165.22° 2.18° 2.53° 9.85"
Interactions
N X P ns ns ns ns
N X K ns ns ns ns
P XK ns ns ns ns
NXPXK ns ns ns ns

" Means within the same column in each factor followed by different characters showed significantly different between treatments

by LSD test at P= 0.05, ns= not significantly different
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Protoplast Isolation and Culture of Rhynchostylis

gigantea var. rubrum Sagarik

qaide laynsT uas awiles maeln”
Wuttichai Kaimuk” and Sompong Te-chato”

Abstracts: In this experiment, isolation of protoplasts from leaves of in vitro-grown Chang Daeng orchid
(Rhynchostylis gigantea var. rubrum Sagarik) was carried out using various types and concentrations of
enzymes and osmoticum. The results showed that 2% (w/v) cellulase Onozuka R-10, 2% (w/v) macerozyme
R-10 and 0.5% (w/v) driselase dissolved in 0.75 M mannitol, incubated under darkness for 6 hours gave the
highest number of protoplasts (1.28 x 106/gram fresh weight) and viability (92-95%). Culture of the protoplasts
at density of 5 x 10° protoplasts/ml in liquid MS medium supplemented with 1 mg/l 2, 4-D, 1 mg/l KN, 3%
sucrose and 0.75 M mannitol promoted the highest survival rate. Only protoplasts anthocyanin containing
underwent cell division and development. However, development of the protoplasts into callus and plantlet

was not observed. Factors effecting protoplast regeneration will be further studied.

Keywords: Rhynchostylis gigantea var. rubrum Sagarik, orchid, protoplast, anthocyanin, microcolony

"npRNEANART ALUENINENNIBITHINR NWINENAEIAAUATUNS @, WA lug) A, 49181 90112

7/Department of plant science, Faculty of Natural Resources, Prince of Songkla University, Hat Yai, Songkhla 90112, Thailand
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Table 1 effect of various enzyme combinations on yield and viability of Chang Daeng orchid protoplasts

after incubated in mannitol 0.7 M for 5 hours.

Enzyme (%) Yield of protoplasts/ g fr wt Viability
CR-10 MR-10 CRS Dri Pec (x 10%" (%)
2 2 - - - 11.1+1.81a 72.58+24.29™
1 2 1 - - 5.2+0.34cC 78.70+20.09
- 2 2 - - 4.3+0.51c 73.52+7.21
2 2 - 0.5 - 12.8+2.28a 92.19+2.03
2 2 - 1 - 8.2+0.29b 80.0045.00
2 2 - 05 05 4.2+0.75¢c 95.23+8.25

" Means within the same column followed by different characters showed significantly different by DMRT at P <0.05,

ns = not significantly different

CR-10 = Cellulase Onozuka R-10, MR-10 = Macerozyme R-10, CRS = Cellulase Onozuka RS Pec = Pectolyase Y-23,

Dri = Driselase

192



nsuanuazinnziaealdsiananasnadelddranng

Table 2 Effect of incubation period on yield and viability of Chang Daeng orchid protoplasts after
incubated in 2% Cellulase Onozuka R-10, 2% Macerozyme R-10, and 0.5% Driselase, 0.7 M

mannitol for 5 hours.

Time (h) Yield of protoplasts/g fr wt Viability (%)
(x 105)1/
4 4.624.42b 80.00+8.66"™
5 5.311.41b 91.53+7.50
6 10.5+4.20a 84.32+0.87
7 4.0+£7.07b 87.77£10.71

" Means within the same column followed by different characters showed significantly different by DMRT at P < 0.05,

ns = not significantly different

Table 3 Effect of concentration of mannitol on yield and viability of protoplasts after incubated in 2%

Cellulase Onozuka R-10, 10% Macerozyme R-10, and 0.5% Driselase, 0.7 M mannitol for 5 hours.

Mannitol (M) Yield of protoplasts/g fr wt Viability (%)"
(x 105)1/

0.65 5.2+0.34c 92.06+0.68a

0.70 9.11£0.25a 78.4319.22a

0.75 9.7+0.60a 87.83+2.84a

0.80 7.0£0.47b 61.7716.71b

" Means within the same column followed by different characters showed significantly different by DMRT at P < 0.05,

ns = not significantly different

Table 4 Effect of culture medium on survival rate and cell division of protoplasta at 1 week after culture

in darkness.
Medium 1 week
MS ++ 0.3120.02
VW + 0.23+0.02
%2 MS + 2 VW + 0.26+0.02

+ cell survive ++ cell division
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Table 5 Effect of plant growth regulators containing in MS medium on survive and cell division of

protoplasts at 1 and 2 weeks after culture in darkness.

Plant growth regulators (mg/I) Response
NAA 2,4-D BA KN di 1 week 2 weeks
1 0 1 0 0 - -
1 0 0 1 0 + -
0 0 0 0 1 + -
0 0 0 0 0 + -
1 0 0 0 1 + -
0 1 1 0 0 ++ -
0 1 0 1 0 + ++
- cell death + cell survive ++ cell division
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Figure 1 Effect of age of leaf on yield and viability of protoplasts after
incubated in 2% Cellulase Onozuka R-10, 2% Macerozyme
R-10, and 0.5% Driselase, 0.7 M mannitol for 5 hours.
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Figure 2 Development of protoplast in MS medium supplemented with 3%

sucrose, 1.0 mg/l 2,4-D, 1 mg/l BA and 0.7 M mannitol (culture of

density of 5x10° protoplasts/ml) (bar = 50 um).
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In Vitro and In Vivo Propagation of

Chlorophytum undulatum Wall.

= a 11,2/ a a 1/ 14 o 1/
AINIT Tﬂmnqa 11576 Z!SJW%‘IIJ UAaE LAUATIN UBEA
Chamchuree Sotthiku/V’Z/, Parichat Choomporn"and Daensuang Noikam”

Abstracts: An in vitro production of Chlorophytum undulatum Wall. has been established. It was found that
culturing pseudostem explants on modified MS medium without any growth regulator produced 1.30
shoots/explant within 1 month. Explants on the same medium + 0.5 mg/l Thidiazuron (TDZ) produced 2.25
shoots/explant. Continuously culturing explants on media supplemented with TDZ for 5 months, with 1 month
interval of subculturing onto fresh medium, gave the highest yield of 2.80 shoots/explant. However,
continuously culturing on media with TDZ for more than 5 months lowered the number of shoots to 2.41
shoots/explant at month 7. A study on different in vivo media components was also carried out. It was found
that plants in loamy soil + sand + charred rice husk, 1:1:1 ratio, had the highest height, leaf width, and leaf
length i.e. 17.03, 2.11 and 11.30 cm, respectively. Plants in loamy soil or loamy soil + cow manure, 1:1 ratio,
produced the highest number of shoot, 4.14 shoots in 2 months.

Keywords: Chlorophytum undulatum, TDZ, in vitro, in vivo, media components
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Propagation of Chlorophytum undulatum Wall. in 7 months.
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Table 1 Effects of media components on plant height, leaf width, leaf length, leaf number and shoot number.

Leaf Leaf
) Height Leaf Shoot
Media 1 width length ns W

(cm) cm)” cm)” number number

loam 15.07° 1.79% 9.14™ 6.71 4.14°

loam + cow manure (1: 1) 11.14° 1.76% 6.70° 5.14 4.14°

loam + sand(1: 1) 15.06™ 1.81° 10.16™ 5.57 2.14™

loam + sand + cow manure (1: 1: 1) 14.21° 1.90%° 8.40" 7.00 2.86"

loam + decomposed plant leaves (1: 1) 1557 1,93 9.33" 7.29 1.57°

loam + decomposed plant leaves + cow 15.79" 1.90%° 9.17” 6.86 257

manure (1: 1: 1)

loam + sand + decomposed leaves (1: 1: 1) 16.14% 1.91%° 10.23% 7.00 1.29°

loam + sand + decomposed leaves + cow 15.31* 2.06™ 10.01** 6.57 1.86%
manure (1: 1: 1: 1)

loam + peanut hull (1: 1) 14.73% 1.90™* 8.80" 5.71 2.14%°

loam + peanut hull + cow manure (1: 1: 1) 11.21° 1.57° 6.91° 4.71 2.14™

loam + sand + charred rice husk (1: 1: 1) 17.03° 2.11° 11.30° 7.29 157°

loam + sand + charred rice husk + cow 15.56"° 2.04% 9.90° 8.57 1.57°

manure (1: 1: 1: 1)

"Means followed by the same letter within the same colum were not significantly different by LSD test (P=0.05)

"no significantly difference
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Ww3ItALTR (Singh et al, 2003) MASAINTIAURILAT
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Stomatal Characteristics of Different Ploidy Levels in Some

Dendrobium Hybrids

WWENANA Bays” dunassas Busizidn” uazadmid Tays”

Piengpim Chidburee”, Nantawan Intanum” and Aphichat Chidburee”

Abstracts: Four Dendrobium hybrids at different ploidy levels were studied. It was found that there was no
significantly different in terms of stem diameter. There was no relation between flower size and ploidy level
whereas leaf area and leaf width varied according to ploidy level. However, number of stomatal cells and
epidermal cells per area were less whereas the sizes of those were bigger when plant ploidy level increased.
There was a positive correlation between number of stomatal cells and stomatal index, r = 0.85 whereas a
negative correlation between number of stomatal cells, number of epidermal cells per area and stomatal cell
length, r =-0.88 and -0.94, respectively. Accuracy of using stomatal cell length to predict number of stomatal
cells and epidermal cells was 77 and 88 %, respectively.

Keywords: Orchid, stomatal cell, epidermal cell, ploidy
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-

D. Caesar

D). Somia * BOM Joe - red

Figure 1 Characteristics of leaves and flowers at different ploidy levels in Dendrobium Caesar (A), D.
Pegasus (B), D. Sonia ‘Bom Joe-Red’ (C) and D. Burana Jade (D).

Table 1 Characteristics of leaf, stem and flower at different ploidy levels in Dendrobium hybrids.

Diameter

Type of Leaf (cm) Leaf area Flower (cm)
. 2 of stem
species Length  Width  Thick (M) (em) Length  Width  Thick
D. Caesar (Diploid) 5aa" 1037  0.10°  31.50° 1.10 7017 511 044°
D- Pegasus b a b bc d C ab
o 3.74 15.85° 013"  39.25 0.96 4.80 425" 061
(Triploid)
D. Sonia ‘Bom Joe- R R R b b R b
_ 2.85 1346°  0.11 49.75 0.93 6.10 5.96° 0.58
Red’ (Tetraploid)
D. Burana Jade a a a R . d R
6.38 1412° 025 75.00 1.40 5.60 3.80° 063

(Tetraploid)

" Mean within the same column followed by different letter were significantly different between treatments at P<0.05

D. Caesar D. Pegasus D. Sonia ‘Bom Joe-Red’ D. Burana Jade
(2n = 2x = 38) (2n = 3x =57) (2n = 4x=76) (2n = 4x =176)

Figure 2 Characteristics of stomata and epidermis at different ploidy levels in Dendrobium hybrids.
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Table 2 Stomatal features at different ploidy levels Dendrobium hybrids.

Mean number of stomatal Mean number of Stomatal Mean
Type of species cell per area (15 mmz) epidermal cell per index stomatal
(S) area (15 mmz) (E) (SI) length (um)

D. Caesar (Diploid) 116.67"" 1160.00° 9.19 35.44°
D. Pegasus 80.00° 720.00° 9.97 49.41°
(Triploid)
D. Sonia ‘Bom Joe- 73.33° 820.00° 8.27 46.12°
Red’ (Tetraploid)
D. Burana Jade 46.67" 496.67° 8.59 52.95°

(Tetraploid)

" Mean within the same column followed by different letter were significantly different between treatments at P<0.05

Table 3 Correlation coefficients among stomatal features in Dendrobium hybrids.

SI. no. Features 1 2 3 4 5 6
1 Stomatal frequency 1.000 0.345 0.852**  -0.878* -0.655** -0.752**
2 Epidermal cell frequency - 1.000 -0.180 -0.942**  -0.688** 0.529**
3 Stomatal index - - 1.000 0.029 -0.010 -0.206
4 Stomatal guard cell length - - - 1.000 0.697 **  0.603*
5 Epidermal cell length - - - - 1.000 0.529*
6 Leaf area - - - - - 1.000
*P<0.05,*P<0.01
NilEEdensuauense smadinlundalilae wadinluuss adinlusiefiufionas  senndes

flanuusiugnlszanns 77 uaz 88 %  1ieldsuau
madinlunaziaadialy AuaFU 39 Mishra
(1997) M lusununa@nunsninlu g lunsAnun s
ANLNUENTEINL 83 LAz 87 % lutaainly
LASEAA R IUANNANALIT WY

GE)
anwozaasgasiinluasandanldana
wnadaNduRusiuauIugalas Tu i uAnsig
i Tesaruenasasadiinlusaziadialud
e njaususulpslulruAivady usanuau
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Isozyme Patterns of Nervilia aragoana Gaud.

WHYWIa BYTadInIA’ Sunu gassaus1m’’ uaz wesh AsAn”

Pichayanard Uncharisanggard”, Chuntana Suwanthada”? and Pornrat Sirikhum”’

Abstracts: Isozyme patterns of Nervillia aragoana Gaud. var. HKRC 01 and HKRC 02 obtained from the Huai
Hong Khrai Royal Development Study Centre were studied via acrylamide gel electrophoresis technique
using 10 enzyme systems of acid phosphatase (ACP), diaphorase (DIA), esterase (EST), NAD-glucose
dehydrogenase (GDH), glutamate oxaloacetate transminase (GOT), leucine aminopeptidase (LAP), malate
dehydrogenase (MADH), peroxidase (POX), shikimate dehydrogenase (SKD) and superoxide dismutase
(SOD). It occurred that 8 enzyme systems, i.e. ACP, DIA, EST, GOT, LAP, POX, SKD and SOD performed
banding patterns while the other two enzyme systems did not. The plants could be grouped into 7 clusters

according to the banding patterns.
Keywords: Nervilia aragoana Gaud., isozyme pattern

unanga: Angluunlelrlmmendaeldfuudumudu 2 Wug Aeug HKRC 01 waziug HKRC 02 AN
AudAnsniaimuntiandeslaisuilemnannsznasBdaedserian ludiaad dninsiida taadnwnann
svueulad 10 svuu Ae acid phosphatase (ACP), diaphorase (DIA), esterase (EST), NAD-glucose
dehydrogenase (GDH), glutamate oxaloacetate transminase (GOT), leucine aminopeptidase (LAP), malate
dehydrogenase (MADH), peroxidase (POX), shikimate dehydrogenase (SKD) WA superoxide dismutase
(SoD) wudeulnd 8 4ila  wamsunud 1HuA ACP, DIA, EST, GOT, LAP, POX, SKD uay SOD waziaulimsd 2
1ialisnguauAe GDH uaz MADH annisuans eantesgluuylelsladansnsadanguivanaaeseents
il 7 ngal

AdAy: ndeldRuuEuRudy  guuuylelnlasd

YpnpArieaan AuzinemsAans wwnanendadedlul a.Faslua 50200
z’giuﬁﬁm:mmiﬁﬁumﬁqazifa\ﬂ,ﬂ?ﬁuﬁmmmnwnwﬂéﬁ B.p08azA A dealua 50220

MDepartment of Horticulture, Faculty of Agriculture, Chiang Mai University, Chiang Mai 50200, Thailand
“Huai Hong Khrai Royal Development Study Centre, Doi Saket, Chiang Mai 50220, Thailand
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Figure 1 Zymograms of enzymes ACP, DIA, EST, GOT, LAP, POX, SKD and SOD.
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Figure 2 Dendrogram showing genetic relationship of Nervillia aragoana Gaud. var. HKRC 01 (1-5)

and HKRC 02 (6-10)
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Multimedia and Database Program

of Caladium (Caladium bicolor Vent.)

vaawla Tnana” nauns iigsninsing” Yezdns gaungny” uaz wews Fuuiu’”

Tuenchai Kosakul”, Kuntaree PetaweporndechZ/, Piyasak Chaump/uk" and Payon Chuenban”

Abstracts: Traditional data storage is limited to printable media that always comes with problems i.e. static
categorization, static sorting, sequential searching and limited media lifetime. All of these disadvantages can
not satisfy the needs of information users nowadays. With rapid development of information technology and
media storage, digital data storage with presentation application has been overcome its traditional technique
and increase users efficiency in almost every direction. The Caladium (Caladium bicolor Vent.) Database
Application Program, has been integrated with digital multimedia, represents in-depth information such as
details description, images, video slides show and data search. The objective is to collect such information in

digital format for education, research and future reference.

Keywords: Caladium bicolor database, database and multimedia
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Table 1  Leave colors and details of Caladiums in Bangkok and peri pheral.

Group | Province | Ramayana | Hero Fancy- Lance- Appendage- | New Total

Group Group Group leaved leaved petiole hybrid

color leaved
red - 3 6 1 1 18
pink 7 3 11 - 2 30
yellow - - - 2 - - -
purple 1 - - 1 1 - -
green 14 4 2 6 4 3 6 29
white 1 - - 5 1 - 9
Total 22 11 10 20 24 5 9 101
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Floral Development and Synchronizing

Flowering of Robusta Coffee

gasnud tyalaus” uasigraild dym”

1/ 1/
Sureerat Panyatona " and Saowanee Meemuta

Abstracts: Floral development of robusta coffee can be classified into 6 stages. The fourth stage is the most
important in relation to synchronized cherry ripening. At this stage the floral bud is mature and enters
dormancy phase, which can be broken by a required drought period followed by rain. The floral bud then
develops into full bloom and is pollinated. Synchronizing flowering of potted robusta trees, at fully mature floral
bud stage, was carried out outdoor. Plastic sheets were used to prevent water reaching to the soil in the pots
and constant water stress, of -2.0 to -2.5 MPa y, was imposed for 1-4 weeks. Flowering occurred 7+2 days
after rainfall or mist, irrespective of soil water content or water withholding period. The result indicates that
rainfall or high ambient humidity may be the most crucial factor for triggering synchronized flowering in coffee.
Therefore, leaves, not roots, could be the first receptors of high ambient humidity that trigger dormancy

release.
Keywords: Coffea canephora, inflorescence, floral development, anthesis, dormancy, water stress, leaf water

potential

" Audiduiaouguns 6. 34uld 0. 47 A. guns 86130
v Chumphon Horticultural Research Center, Wisai Tai District, Sawi, Chumphon 86130, Thailand
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Figure 1 Morphology of coffee inflorescence at various stages of development (1-6).
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Quantity of Plant Nutrients in Solution from Different

Fermented Organic Materials

luas wnaviunn”

Maitree Kaewtubtim”

Abstracts: The quantity plant nutrient contents in solution fermented from different organic materials was
studied during March to August 2006 at Office of Extension and Continuing Education, Prince of Songkla
University. This research was focused on 4 sources of micro-organisms i.e. Kyusei Foundation, Land
Development Department (LDD), nature and natural micro-organisms from coconut and papaya syrup culture
and 5 sources of organic materials (fruits, kitchen leavings, marine animals, fish heads and weeds). It was
found that LDD micro-organism gave the highest total of primary nutrients as 2.193 percent and secondary
nutrients contents as 0.320 percent. In addition, this micro-organism source also gave the highest in
micronutrient contents and the lowest cost production. Comparing with 5 sources of organic materials it was
found that solution fermented from fish heads gave the highest total of primary nutrients contents (i.e. 1.878
percents). Solution from kitchen leavings gave the highest total of secondary nutrients contents (i.e. 0.460
percents). This materials source also gave the highest iron and zinc contents as 64.09 and 3.92 ppm
respectively. The maximum manganese content was found in solution fermented from fruits as 9.78 ppm
whereas the solution obtained form marine animals gave the highest copper contents as 0.61 ppm. The
aforementioned results could be summarized that, the micro-organisms form the LDD sources and marine

animals are appropriate micro-organisms sources and organic materials for plant nutrient solution production.

Keywords: Plant nutrient, fermented, organic materials
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"Pattani Community Service Station, Office of Extension and Continuing Education, Prince of Songkla University, Pattani
94000, Thailand
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Table 1 Quantity of macro-nutrients in solution fermented from different sources of micro-organisms.

Treatment N (%) P (%) K (%) Ca (%) Mg (%) S (%)
Kyusei 1.33°" 0.008° 0.54° 0.05° 0.04° 0.15°
LDD? 1.55 ° 0.033° 0.61° 0.09° 0.03" 0.20°
Nature 1.37° 0.007° 0.57° 0.03° 0.02° 0.19%
NMcPC? 1.38° 0.022° 0.66° 0.07° 0.07° 0.18"

LSD 0.054 0.004 0.025 0.015 0.012 0.014

CV (%) 2.07 11.06 2.23 13.18 16.53 417

"Means within column with different alphabets differ significantly at P< 0.05
?LDD: Land Development Department

*NMCPC: Natural micro-organisms from coconut and papaya syrup culture

Table 2 Quantity of Fe, Mn, Zn and Cu in solution fermented from different sources of micro-organisms.

Treatment Fe (ppm) Mn (ppm) Zn (ppm) Cu (ppm)
Kyusei 18.59°" 0.27° 0.77° 0.14°
LDD? 39.52° 0.59° 2.36° 0.44°
Nature 15.70° 0.16° 0.53° 0.13°
NMcPC? 19.88° 0.23" 0.68" 0.20"

LSD ,, 1.645 0.091 0.104 0.032

CV (%) 3.73 15.43 5.07 7.37

"Means within column with different alphabets differ significantly at P< 0.05
% DD: Land Development Department

“NMCPC: Natural micro-organisms from coconut and papaya syrup culture

Table 3 pH and cost of solution fermented from different sources of micro-organisms.

Treatment pH Cost per litre (Baht)
Kyusei 7.63°" 14.38°
LDD” 6.69° 4.99°
Nature 8.00° 4.79°
NMcPc? 6.46 ¢ 6.03°

LSD 0.031 0.371

CV (%) 3.27 2.61

"Means within column with different alphabets differ significantly at P< 0.05
“LDD: Land Development Department

“NMCPC: Natural micro-organisms from coconut and papaya syrup culture
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Table 4 Quantity of macro-nutrients in solution fermented from different materials.

Treatment N (%) P (%) K (%) Ca (%) Mg (%) S (%)
Fruits 016"  0.024° 0.62" 0.08° 0.07° 0.11°
Kitchen leavings 0.22° 0.064 0.69° 0.21° 0.09° 0.16°
Marine animals 1.07° 0.006° 0.67° 0.17° 0.15° 0.13°
Fish heads 1.33° 0.008* 0.54° 0.05° 0.04° 0.15°
Weeds 0.12° 0.007* 0.61° 0.09° 0.08° 0.10°

LSD 0.083 0.043 0.039 0.008 0.009 0.012

CV (%) 7.83 1.77 3.43 4.04 5.69 5.03

" Means within column with different alphabets differ significantly at P< 0.05
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Table 5 Quantity of Fe, Mn, Zn and Cu in solution fermented from different materials.

Treatment Fe (ppm) Mn (ppm) Zn (ppm) Cu (ppm)
Fruits 46.13° " 9.78° 1.56" 0.31°
Kitchen leavings 64.09° 8.09" 3.92° 0.16°
Marine animals 34.39° 1.03° 1.13° 0.61°
Fish heads 18.59° 0.27° 0.77° 0.14°
Weeds 17.17° 0.96 ° 0.96° 0.35"

LSD |, 0.821 0.021 0.086 0.020

CV (%) 1.25 1.29 2.85 3.51

" Means within column with different alphabets differ significantly at P< 0.05.

Table 6 pH and cost of solution fermented from different materials

Treatment pH Cost per litre (Baht)

Fruits 4.81°" 43.41°
Kitchen leavings 3.89° 17.85°
Marine animals 7.77° 19.40°
Fish heads 7.63° 14.38°
Weeds 8.01° 19.15°

LSD 0.043 1.722

CV (%) 2.37 4.14

" Means within column with different alphabets differ significantly at P< 0.05.
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