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Nattapong Janjula 2012: Embryo Culture and Induced Mutation in vitro Culture on Globba spp.
Master of Science (Horticulture), Major Field: Horticulture, Department of Horticulture.

Thesis Advisor: Associate Professor Thunya Taechasinpitak, M.S. 101 pages.

“Globba” is extraordinary ornamental plant with high demand in the international market due to its
magnificent shape. The major importers are Japan and the Netherlands. In Thailand, use of globba as a cut
flower or potted plant is not widespread because of lack of variation, unnoticeable colors, and insufficient
information on production. This study thus covered embryo culture, appropriate potting media, seasonal
growth after culturing, and chemical and physical mutation induction. The results show that cutting the
micropyle could highly increase the growth and survival rate of embryos. Furthermore, the most appropriate
planting medium is chaff:sand:peatmoss (1:1:1), which showed the highest survival rate at 94.44%.
Moreover, globba from tissue culture could grow in any season and provided long influorescences (9 cm),
which is suitable for producing of cut flower or potted plant. Treatment with colchicine had no effect on
growth rate in vitro, but resulted in earlier flowering, thicker bracts, and bigger petals. Mutations detected
included thicker stems, dark green leaves, striped leaves, tapered leaves, flowers with semi-pendulous from,
and rounded or slender bracts. After treatment with oryzalin, the plants were shorter and thicker with more
numerous side shoots, larger roots and smaller leaves. When seedlings were exposed to acute gamma
radiation the survival rate decreased. The LD

was 98.89 Gray and GR, ., was 58.85 Gray. The seedlings

50(60) 50(60)

exposed to 20 and 40 Gray radiation exhibited more side branches than normal 140.68 and 117.87%,
respectively. In the MV, generation some cells developed into callus, with subsequently generated new
shoots. One of the plants was albino. When seedlings were treated with both colchicine and gamma radiation,

at the concentration of 500 mg/l for 12 hr. the LD was 45.85 Gray, the seedlings were small and the

50(60)

leaves were apple green. At the concentration of 500 mg/l for 24 hr. the LD was 44.07 Gray and the

50(60)

control leaves were dark-green, with thick stems, and thick glossy leaves. Most of the shoots from radiated

plants were grown from cells that were light brown.

Student’s signature Thesis Advisor’s signature
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H a :&’ [ Aaa
i 11 wadimuluanmwilasaie () Aununy uaz() aun lasu Tnadsu (W13=1 %)

d' 3 4 aa d Aa o Yo an v Y A o
M319N 4 1oSIFUANITTOAFINVOINITHUY m"lﬂ'iﬂﬂa%mu Lmz‘ﬂaﬂm&‘ﬂgﬂmamq 30 U

I d d‘ aa
nesiFuamasnssontin

Fanaans
naslasulnaddu nasfhailgn
145U Tnad3u (nauaw) 100.00 93.33
Tna%¥wu 1 Yaansuanans U1y 1 7u 93.33 93.33
Tna%¥wu 3 YaansuaAnans W1u 1 7u 93.33 93.33
Tna%¥Tu 5 YaansuaAnans u1u 1 7u 86.67 80.00
Tna%¥wu 7 Yaansuanans w1y 1 7u 100.00 86.67
Tna%¥Tu 1 YaansuaAnans U1u 3 u 93.33 93.33
Tna%¥Tu 3 YaansuaADans U1u 3 u 93.33 93.33
Tna%¥Tu 5 YaansuaADans U1u 3 U 100.00 73.33
Tna%¥Tu 7 Uaansuanans U1u 3 u 93.33 66.67
Tna%¥Tu 1 YaansuaADans U1u 5 u 80.00 86.67
Tna%¥Tu 3 YaansuaADans U1u 5 U 73.33 100.00
Tna%¥Tu 5 UaansuaADans U1u 5 U 100.00 100.00
Tna%¥Tu 7 UaansuaAnans U1u 5 u 100.00 100.00
Tna%¥Tu 1 Yaansuanans u1u 7 u 86.67 100.00
Tna%¥wu 3 YaansuaADans U1u 7 u 66.67 93.33
Tna%¥Tu 5 YaansuaDans U1u 7 u 100.00 100.00

TAa%%U 7 VaansuaAoans U1Y 7 U 80.00 73.33




d' a a J A [ Yo aa zil A [
M3 N S m’u‘mmymuTWUmmﬁmu'ﬁaﬂmﬂﬂam%ﬂuﬁmwﬂa@ﬂwamamq 30 WU

NIIUANND mmga ﬂ’ﬂNﬂ%NG!‘U ﬂ’ﬂ?»ltﬂ’ﬂ‘l] AITNEIIIN

FINnaog 1nay nag oy nay 1y

GIN) () (B3) (B3) ()
11850 Tna%Fu (Auaw) 2.93+0.75" 2.98+0.09 0.76+0.19 1.18+0.22 4.14+1.03

Tai'l )

ARTFFU 1 HAANSUADANT YU 1 MU 1340. 1740. 91+0. .9440. 2440,
1 1 1 3.13+0.75 3.17+0.44 0.910.20 1.94+0.22 4.24+0.52
TAa%TU 1 Vaan5uA0anT UIU 3 U 2.46+0.30 2.80+0.49 0.83+0.13 1.70+0.26 4.12+0.88

ARTFFU 1 HAaNSUADAAT UIU 5 U 7340. 3240. .0420. 30+0. 64+1.
1 1 5 2.73+0.70 4.32+0.43 1.04+0.27 2.30+0.47 4.64+1.20
TAa%¥u 1 Uaaniuaoans 1UIu 7 U 2.06+0.23 3.62+0.56 0.98+0.15 2.28+0.42 3.80+0.86
Tna%¥u 3 Yaaniuaeans UIu 1 U 2.60+0.60 3.82+0.90 0.94+0.30 1.86+0.58 5.10+0.49
TAa%¥u 3 Uaaniuaoans 1Iu 3 U 2.86+0.11 3.61+1.24 0.86+0.33 2.14+0.74 4.62+0.13
TAa¥ T 3 Uaansuaoans UIu 5 U 2.53+1.27 4.02+1.14 0.91+0.14 1.91+0.39 4.74+0.73
TAa%TU 3 UaanTuADANT UIU 7 U 4.08+3.57 3.3240.36 0.77+0.18 1.69+0.20 3.53+0.84
TAa%TU 5 UaansuAvans 11U 1 U 2.33+0.50 3.34+0.46 0.93+0.14 1.74+0.25 4.31+0.26
TARFTU 5 UAANTUADANT UIU 3 ) 3.33+0.11 3.58+0.32 1.08+0.14 2.19+0.13 4.91+0.83
TAa%TU 5 Vaan5uA0anT UIU 5 U 2.80+0.34 4.02+1.38 1.02+0.22 2.42+40.58 5.54+0.79
TAa%TU 5 YaansuAoans UIu 7 U 3.60+0.40 3.54+0.33 0.94+0.29 2.00£0.57 3.69+0.73
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NIIUANNO mmga mmn%ﬁl‘u ﬂ’HNﬂTﬂ‘U AINEYIIIN
2 A A A A A
aINNa9d Inagy Nnag nag nagy nag
GIN) () (B3) (B53) (B3)
TAa%Tu 7 Uaansuaoans U1 1 U 2.66+0.23" 4.01+0.38 1.01£0.13 2.1240.36 5.00+0.59
TAa%TU 7 UaansuAoans UIU 3 U 3.53+0.50 3.48+0.31 1.00+0.25 1.90+0.12 4.25+0.57
TAa%TU 7 Uaan5uADaNT UIU 5 U 3.06+0.94 3.99+1.31 0.91+0.16 2.43+0.23 4.92+0.84
TAa%Tu 7 UaansuAoans UIu 7 U 3.40+0.20 2.66x1.24 0.72+0.34 1.79+0.74 3.13+1.76
F-test ns ns ns ns ns
C.V. (%) 19.98 18.88 23.29 19.41 18.64

WEHA ns TUTANUUANANAUNEDA

" aunde + arnudlenuuuasgiu

0S



Yo
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M3 NNN 6 mma‘mymﬂmmmﬁmuwaw'lﬂiuiﬂacv%uwaw1ﬂﬂgﬂm’amq 30 U

MIUANND AN anunaely anuely
2 4 4 4 4

aINNag Nnag nag nagy Nnag

GIN) () (53) ()
T'lasuTna%®u (Arugu) 1.1320.41" 4.86:0.56" 1.52+0.35" 3.70+0.79"
Taa%Tu 1 Jaansuaoans W1u 1 3u 2.20+0.20™ 9.03+0.20™" 2.75+0.17" 7.46+0.44"
Tnad3u 1 Haansuaans U1 3 U 1.93+0.4™ 8.10+2.08" 2.20+0.39™ 6.64+1.47"
TAa%3u 1 Haansuaans U1 5 U 1.93£0.61" 8.10+1.94" 2.18+0.48 ™ 5.94+135"
Tna¥su 1 Yaansuaoans uIu 7 U 2.26+0.41" 12.00+1.44° 2.98+0.23° 8.64+0.82"
TAa%3u 3 Haansuaans U 1 U 2.53+0.30" 8.76+1.70"° 2.50+0.39" 6.99+1.00"
TAa%3u 3 Haansuaans U1 3 U 2.53+0.50" 9.20+1.05™ 2.4240.10" 7.40+£0.65"
Tra¥®u 3 HaansSuAoans UIu 5 U 2.00+0.96" 9.30+0.79 "¢ 2.53+0.40" 7.30+0.79°
TAa%3u 3 Haansuaans UIu 7 U 2.13£0.75" 6.38+1.48" 1.94+0.29" 5.80+1.30"
TAa%3u 5 Haansuaans UIu 1 U 1.53+0.11" 7.56£0.35" 2.14+0.16™ 6.18+0.50 "
TAa%3u 5 HaansUARANT UIU 3 5 2.86+0.80" 10.20+2.66™ 2.50+0.41bc 8.05+1.45"
Tra¥eu 5 Haansuaoans WU 5 U 1.80+0.52" 8.73+1.92"¢ 1.9940.56 " 6.00+1.50""
Tra¥au 5 Naansuaoans WU 7 U 2.53+0.64" 10.36£0.23 2.8140.47" 8.23+1.30"
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MIUANND AN anunaly anuely
2 4 4 a 4
aINNag Nnag nag nagy Nnag
GIN) () (B53) ()
Taa¥®du 7 Haansuaoans UIu 13U 2.86+0.30 9.45+1.48"¢ 2.43+0.03 " 7.10£0.71"
Taa¥®du 7 Haansuaoans U 3 U 3.06+0.61° 9.16+0.20™¢ 2.68+0.15" 7.78+0.38"
Taa¥®u 7 Haansuaoans UIu 5 U 3.000.69° 8.86:0.41"¢ 2.36+0.17" 7.06+0.66"
Tnad3u 7 Haansuaans u1u 7 U 2.26+0.50"™° 7.86+1.00™ 3.03+0.59¢ 5.96+1.88"
F_test kk kk kk kk
C.V. (%) 23.26 13.147 12.90 15.30
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nlasuTnassunasdrelgniioniy 60 i

MIUANND ANGY anunely anuenly anuvnly
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() (#3) (3)) (%)) ()
li'lasuIna%®u (Arugy) 2.80+0.91" 10.76+2.08" 2.73+0.38 8.70+1.24" 0.10+0.01
Tna%du 1 Jaansuaoans W 1 3 5.40+0.80"° 21.23+1.70" 4.6240.33 15.0342.90 " 0.15+0.00
Tna%du 1 Jaansuaoans Wi 3 T 426+1.13" 21.60+5.86 " 4.06+0.92 15.46+4.21% 0.15+0.02
Tna%du 1 JaanSuaoans wIu 5 4.80+1.05" 21.36+2.30" 3.80+0.30 14.06+1.33" 0.1420.03
Tna%du 1 Jaansuaoans w7 3u 4.93+0.50 27.0042.08° 4.70+0.65 16.8042.27% 0.15+0.02
Tna¥su 3 Haansuneans w1 1 3u 5.06£1.13 % 26.9345.25° 4.36+0.81 15.86+3.07" 0.14+0.02
Tna¥su 3 Haansuneans UIu 3 3u 6.46+1.27" 23.00+2.94" 4.00+0.43 15.66+2.31" 0.14+0.00
Tna%au 3 Jaansuneans WU 5 ¥ 5.53+1.60 27.0043.81° 4.06+0.47 17.0342.46" 0.14+0.01
Tna%Fu 3 HaansuAvans UI1u 7 7 5.06+1.89 18.40+4.33 ™ 3.58+0.89 12.10+3.26" 0.13+0.02
Tna¥su 5 Haansuneans WU 1 3 3.73+0.70" 22.60+2.64 " 4.06+0.37 16.86+0.41" 0.13+0.02
Tna¥su 5 Haansuneans U1 3 3 7.1340.23 % 25.66+3.53" 4.23+0.47 16.16+2.89™ 0.14+0.00
Tna%Fu 5 Jaansuaoans w1 5 1 4.93+1.17™ 21.9346.00" 3.86+1.41 13.86+4.60 " 0.13+0.03
Tna%su 5 Jaansuaoans wIu 7 6.73+0.61 23.66+4.08 3.9340.55 14.46+1.87™ 0.13+0.00
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MIUANND AN anun iy anuenly anunly
2 4 4 4 4 4
aINNa9d Nnag nag nagy nag nag
GIN) () (B3) (B3) (313)
Taa¥®du 7 Haansuaoans UIu 13U 6.93+1.55" % 25.26+1.52"™ 4.86:0.70 19.40+1.58° 0.1620.00
Tnad3u 7 Haansuaans U1 3 Tu 7.33£0.75° 26.46£0.70 4.16+0.37 16.53+1.10™ 0.14+0.00
Tnad3u 7 Haansuaans U1 5 U 7.66+1.22° 24.93+3.82" 4.26+0.50 16.33+2.08™ 0.14+0.00
Taa¥®du 7 Haansuaoans U1 7 U 5.06+0.83 ™ 17.33£3.97" 3.74+0.74 12.56+1.80" 0.15+0.00
F-test R oty ns ok ns
C.V. (%) 19.46 1527 14.28 15.75 7.84
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Yo

ATY

Tnagsunasdeilgniioniy 90 Tu neusenaen

% % o

anunngly anunIly ERTRITICY anurnly

FINAaog nay oy 1nay 1y

(BN) (BN) (W) (1Y)
l'lasuTna%®u (Arugy) 198 £0.12"* 832+0.35" 493 +0.11 0.11£0.11"
TAa%Fu 1 Haansuasans UIu 1 Ju 3.81+0.84" 13.70 £2.47% 6.98 + 0.69 0.13£2.77%
TAa%TY 1 YaansuaAvans UIu 3 7 398+1.10" 1413 +3.22" 6.18 +1.25 0.14+2.99"
Tna%®u 1 Haansuaoans U1 5 U 3.85+0.50" 13.86 £ 0.87" 6.06 + 0.94 0.12+1.30"
TAa%Fu 1 Haansuasans UIu 7 Ju 426+132% 15.88+4.78 % 7.93 £ 0.98 0.08 +3.07"
Tnadsu 3 Haansuaeans uIu 1 U 4.18+0.80" 15.43 + 1.79™ 720+ 0.87 0.15+3.00"
Taa%du 3 Haansuaeans U 3 U 420 +0.46" 1531+222" 9.00 + 0.52 0.16+1.67°
TAa%TU 3 HadnsuADaAT UIU 5 U 432+1.02° 1634 +333" 7.93+1.22 0.16 +2.68"
TAa%Fu 3 Haansuasans UIu 7 Ju 358+1.28" 1338+ 4.19% 7.06 + 1.44 0.12+2.85%
TAa%¥Fu 5 Uaansuaoans WU 1 U 3.96+0.11" 13.96 + 0.84 " 6.60 £0.52 0.14+2.11%
TAa%Fu 5 WaansuaAsans UIU 3 U 243+129% 9.60 +5.01° 6.73 £ 1.52 0.11+4.90%
TAa%TFU 5 Haan5uA0anT UIU 5 U 383+1.51" 12.83 +4.53™ 6.23 + 1.50 0.13£3.00%
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% % o

anun Nl anunNaly 1l anurnly

fFanaaoa oy nay nay nae

(BN) (W) (BN) (W)
Tra¥au 5 Haansuaoans WU 7 U 2.49 + 1.44"" 948 +5.24" 6.40 + 1.38 0.10 £5.95%
TAa%Tu 7 Uaansuaoans 1U1u 1 U 4.68+032° 1645+ 1.15" 7.93+0.23 0.17+1.61°
Tra¥du 7 Yaansuasans uIu 3 T 434+0.18" 1639 +0.82" 8.15+0.13 0.16+1.23"
Tra¥du 7 Yaansuasans uIu 5 4.68+0.55" 17.47 + 1.14" 823 +0.25 0.17+1.23"
TAa%TU 7 Uaansuaoans 1U1u 7 U 4.12+043% 16.10 + 1.55" 6.21 £3.65 0.17+1.20"

F-test *% ok ns *k
C.V. (%) 22.04 19.78 1435 19.84
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() (%) (%) (%)
T'lasuIna%®u (Arugy) 134.440.96 4.53+2.53 236+1.22" 0.95+0.53
Tna%¥Fu 1 Haansuanans U1u 1 7u 102.65+1.65" 12.53+1.37 5.46+0.44° 1.71+0.14
Tna%¥Fu 3 Haansuanans W1u 1 7u 121.87+1.10™ 9.36+4.82 3.53+1.01° 1.28+0.52
Tna%¥Fu 5 Naansuavans U1u 1 7u 122.50+7.51" 9.83+3.38 3.55+0.95" 1.42+0.46
Tna%Fu 7 Yadnsuaoans Ul 1 3 113.1845.24" 13.00+1.50 5.32+0.79" 1.800.30
Tna%su | Haansuaeans WIu 3 3u 112.9246.25" 12.2621.80 4.88+0.44" 1.46+0.29
Tna¥su 3 Haansuaeans WIu 3 3u 109.90+2.52 " 10.67+1.07 3.9340.95" 1.28+0.43
Tna%Fu 5 YaansuAeans UIu 3 I 125.17+1.59 8.33+1.68 5.20+1.00° 1.7240.23
Tna¥su 7 aansuaeans UIu 3 3u 113.26£1.06" 8.16+1.91 3.74+1.22% 1.2240.39
Tna%¥Fu 1 HaansuaAvans U1u 5 U 117.7542.25™ 10.86+1.27 3.96+0.85" 1.69+0.13
Tna¥su 3 Haansuaeans UIu 5 7 115.8142.16™ 9.4042.94 2.84+0.97" 0.96+0.40
Tna%Fu 5 Jaansuaoans wIu 5 124.83+2.32" 8.49+4.43 3.18+1.37" 1.04+0.43
Tna%Fu 7 Uaansuaeans WU 5 u 106.58+2.84 " 12.50+1.16 3.76+1.02" 1.400.10
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382190 ANV MUBABNII ITULHADN

é’\‘iﬂﬂﬁ'ﬂ\‘] lﬂéﬂ !ﬂéﬂ !‘ﬂéfl !ﬂéﬂ

u) (B3) (1)) (B%)
Tna%du 1 Jaansuaoans wIu 7 3 117.2740.83" "% 14.13+1.20 5.93+0.35" 1.70+0.26
Tna%¥Fu 3 Haansuavans u1u 7 U 117.00+2.16™ 9.80+1.11 4.60+0.30" 1.65+0.45
Tna¥su 5 Haansuaeans W1 7 3u 117.38+2.68 ™ 10.50+1.47 4.85+0.61" 1.88+0.27
Tna¥su 7 Haansuaeans w1 7 3u 125.68+3.80 8.06+5.33 3.8042.68" 1.2240.68

F-test S ns *ok ns
C.V. (%) 2.50 27.39 27.27 28.93
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AU ANNEN ANUHU

2 bract bract bract

fanaaes . . .

nae 1nae nae

(BN) (BN) (BN)
T'145uTnad3u (Arunw) 0.6240.13"*%  1.52£026"  0.09+2.00"
Tnasdu 1 Yaansuaoans I 1 3 1.18£0.09 " 2.614£0.35" 0.16£3.75"
Tna%Fu 3 Yaansuaoans WM 1 ¥ 0.98+0.37" 2.35+0.65" 0.14+£5.10™
Tna%Fu 5 Yaansunoans WM 1 ¥ 0.74+0.07 " 1.70+0.09° 0.0942.15%
Tna%Fu 7 Yaansuneans WM 1 ¥ 1.14£0.24™ 2.56£0.60 " 0.10+£3.85"
Tna%du 1 Jaansunoans WU 3 ¥ 1.15£0.16 " 2.58+0.20" 0.174£3.17%
Tna%Fu 3 Yaansunoans WU 3 ¥ 1.28+0.02" 3.04+3.49° 0.18+1.80"
Tna%su 5 Yaansunoans WU 3 ¥ 1.21£0.17" 2.81£0.22° 0.1743.81°
Tna¥Fu 7 Jaansuaoans w1 3 0.94+0.40"° 2.09+0.84° 0.12+5.50"
Tna3%u 1 Haansuaoans UIu 5 3 0.90+0.12° 2.46+0.33" 0.14+2.87"
Tna%Fu 3 YaansuAvans U1 5 ¥ 0.63+0.40" 1.52+0.99" 0.07+5.02"
Tna%Fu 5 Yaansuaoans UM 5 ¥ 0.93+0.20" 2.31+0.48" 0.13+£3.80"
TnasFu 7 Jaansuaoans WU 5 ¥ 0.74+0.41" 1.79+1.03"° 0.124£6.47%
Tna%su 7 Naaniuaeans 1 7 ¥ 1.2640.17" 2.60+0.34" 0.18£2.60"
Tna¥Fu 7 Jaansuaoans W 77 0.97+0.05 " 2.2740.13° 0.15+0.83"
Tnasdu 7 JaanSuaoans wIu 7 3 1.14£0.28" 2.48+0.69" 0.16+4.98"
Tna¥Fu 7 Jaansuaoans w1l 79u 1.32+0.12° 3.18+0.21°" 0.18+4.68"

F_test skk skk skk
C.V. (%) 23.43 29.16 30.99
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12.77+0.83 1sudas auaay aun lasulelsanau 1 taansuaoansuiy 3 Y1 JANUWN

lumaegega ua binananndui lu1dsuTe lsandu Falinnumuunae 0.160.00
A a o o Y Aa v vy A Y Ay Yo
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AU 0.1 HaansuaABAATUIY 1 U 1Az 3 Uaansuaeans YU 3 N 7 1 Falianurinlumae
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Fanaans
naslazulelsaman nasfhailgn
T'1d5uTe lsmau (auqu) 100.00 83.33
Tolswau 0.1 Nadnsuaeans wiu 1 u 100.00 70.83
Tolswau 1 Hadnsuaeans WM 1 3u 95.00 71.77
Tolswau 3 Hadnsuaeans wiu 1 3u 85.00 91.66
Tolswau 0.1 Hadnsuaeans wiu 3 fu 70.00 38.88
Tolswau 1 Jadnsuneans WU 3 Tu 75.00 97.22
Tolswau 3 Hadnsuaeans w3 Tu 45.00 94.44
Tolswau 0.1 Hadnsuaeans wiu s fu 75.00 31.37
Tolswau 1 Hadnsuaeans WU s U 75.00 84.09
To'lsenau 3 adnsusoans i s Ju 30.00 0.00
To'lsanau 0.1 Hadnsuredns uiu 7 3u 75.00 16.66
To'lseau 1 NadnSunedns 1w 7 ¥ 65.00 66.66
To'lsanau 3 adnsusoans uiu 7 3u 65.00 63.88
To'lsanau 0.1 Hadnsuaedns w1 9 Ju 70.00 83.33
To'lseau 1 adnsusoans u1u 9 Ju 70.00 47.36

To'lsw1au 3 Haansuaeans U1 9 U 25.00 71.42
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NIIUANND ﬂ’JﬁJE;N ﬂ’J'INﬂ%h\ﬂll ﬂ'J'INEITﬂ‘U AINEYIIIN
2 p o 4 4 4
aiINNae nag nag nagy Inagy nag
() (B3) (B3) (B3) (B3)
Ti'lasuTe lsanau (aauqw) 2.00+0.20"* 6.19+1.77" 1.4040.60° 4.14+0.18° 10.40+3.20°
To'lssau 0.1 Taansusoans w1 1 Ju 2.93+0.70" 6.32+1.14" 1.14+0.05 ™ 3.79+0.19°¢ 7.35+1.99™
91599131 0.1 HaansuADANT YU 3 U 86+0.23" 3140.45°¢ 2140.18 .90+0.27° 11+0.24
To'l 0.1 3 2.86+0.23 7.31£0.45 1.21+0.18" 3.90+0.27 6.11+0.24 "
To'ls®au 0.1 Taansuaoans U 5 5.33+0.75" 2.87+0.12" 1.30+0.18" 2.90+0.79 6.24+0.57"
To'lssau 0.1 HaanSuaoans u1u 7 5 3.33+0.41° 6.92+0.48 ¢ 1.2440.02" 3.60£0.31° 6.86+2.08 ™
To'lsanau 0.1 Yaanfuaoans u1u 9 U 2.53+1.02° 5.87+3.02" 1.05£0.18" 3.26+1.09" 5.52+4.25%¢
9 15%18U 1 HaanTuaeans Y1 1 U 73+0.50" .60+0.40 " 224002 72+0.18° A43:2.11%°
To'l 1 1 2.73+0.50 5.60+0.40" 1.22+0.02" 3.72+0.18 543+2.11°
To'lssau 1 Haansuaeans W1 3 ¥ 2.80+0.52" 6.04+2.47 " 1.20+0.20" 3.66+1.27¢ 3.992.83™
To'lssau 1 Haansuaedas WU 5 Tu 3.00£0.20° 420+1.51" 1.1240.15™ 2.80+£0.48 " 6.24+0.57 "
To'lsaau 1 Haansuasans U1 7 5 2.66+0.30" 7.04+£0.12° 1.1240.14" 3.26+0.52" 8.6242.16"
To'lsanau 1 Haansuasans 11w 9 Ju 2.33+0.61° 2.924127% 0.85+0.10" 1.7240.38 " 2.28+2.38"
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(") (%) (%) (%)) (#3))
Tolswau 3 Hadnsuaeans Wy 1 ¥ 2.73+0.50" 5.8343.11" 1.08+0.37" 3.12+1.47% 4.74+4.40™
Tolswau 3 Hadnsuneans wIu 3 3u 2.66+2.04° 2.95+0.69 " 0.84+0.14" 1.8140.23" 2.6640.95"
Tolswau 3 Jadnsuneans wIu s Ju 1.66+0.61" 1.26+0.25" 0.59+0.42" 0.69+0.42" 0.06+0.11"
Tolsanau 3 Haansuneans w7 ¥ 2.6620.70° 6.04+1.41% 1.12+0.21% 3.36+0.72" 6.88+0.62"
Tolswau 3 Tadnsuneans wIu 9 Tu 2.93+0.30" 6.20+0.92" 1.23+0.04™ 3.33+0.64" 3.46+0.50™
F_test kk skk skk skk skk
C.V. (%) 22.42 23.68 19.04 19.35 47.61
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() (%)) (%) (%) ()
Ti'lasuTe lsanau (aauqw) 4.11£1.17""% 17.44+1.83% 4.11£0.19" 12.77+0.83 0.15+0.01“
Tolswau 0.1 Hadnsuaeans wiu 1 Ju 3.4442.16" 6.38+1.25" 2.38+0.41° 6.00+£0.66" 0.13£0.01™
Tolswau 0.1 Hadnsuaeans wiu 3 Ju 5.33+0.57" 13.88+1.71%" 3.77+0.19° 10.00+1.15° 0.16+1.07°
Tolswau 0.1 Hadnsuaeans wiu s Ju 2.77+1.07" 13.88+2.98°"® 3.6640.88° 11.55+3.89" 0.14%1.50™*
Tolswau 0.1 Hadnsuaeans wiu 7 fu 2.7740.38" 12.33+1.33°® 3.66+0.57° 11.4442.21 0.14+0.88"™
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Tolswau 1 Hadnsuaeans wu 7 ¥ 4.00+1.00" 10.44+0.38™" 3.66+0.28° 9.66+1.20™" 0.14+0.00™"
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To'lsanau 3 Haansuasans 11w 9 Ju 2.33+0.33" 8.88+1.26™ 2.27+0.53" 6.83+1.87" 0.14+7.09™
F-test ok ok *% sk $k
C.V. (%) 22.03 15.05 11.55 11.74 4.83
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Macronutrients
NHNO,
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CaCl,-2H,0
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KH,PO,
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H,BO,
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CuSO,5H,0
CoCl,-6H,0
Fe-EDTA solution
FeSO,7H,0O
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Organic compounds
Myo-inositol
Glycine
Nicotinic acid
Pyridoxine-HCl
Thiamine-HCl
Others
Sucrose

pH

U519 (mg/1)
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0.500

30,000.000

5.7-5.8

100



101

ﬂi%%ﬁﬂ]iﬁﬂ‘kﬂ HazMIMau

4 o J v
¥o UIBAUTNIA TUYIN
natun 6 TUNAY 2530
d‘ a o LY %
amuNng BN 11 39K IAaUAl
UA a [} 4
15z ¥amsanmn M. (A TuTagHInIN) YHIINGIASTITUANAANT

o \ w
Murivafagliu -

Q

v
U

A o
amunmaudegiiv - -
a0 ) % a2
WANHAIANIAZ/H303193aMIININS -
Y (% o Aw v oa A v a v J
numsanilasy NUANYUMTNIVY YUNATNGIAY WHIINGABNBATATAT

15z 2554





