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Title :In Vitro Multiplication of Hippeastrum spp.

By : Miss.Weerawan Rueangrassameechai

Department : Horticulture

Major : Horticulture

Faculty : Agricultural Technology

Advisor : Assist.Prof.Dr. Sumay Arunyanart
ABSTRACT

In Vitro multiplication of Hippeastrum spp. was studied. The bulbs which were cut into 4
parts, each part had basal plate with at least 2 scales, used as the explants. They were cultured on
Murashige and Skoog (1962) containing 0.1, 0.5 and 1.0 mg/l NAA and 1, 3, 5, 7 and 9 mg/l BA.
The maximum number of bulblets were obtained from medium with 1.0 mg/l NAA and 7 mg/l
BA. In addition, the medium with 0.1 mg/l NAA and 1 mg/l BA gave the best growth of explants,

maximum number of leaves and roots, and large healthy bulblets.
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M1519% 1 : WOUDY NAA 320U BA Ainnududueiie q demsindguau Tavesiagesvesdudiniiaun

amuguasiedy dlaniii 4 Filawin Filanidi 12 Flanifi 20
180 TA(mg/)
NAA BA %MIINANI WAV YU cm) MmUY YUIAR2 (cm ) STV UUIAN (cm ) SR Y YUIAHI (cm )
+S.E. Fuduss.E. +S.E, Furuss.E +S.E. FudIULS.E. +S.E, Fud S E. +8.E.
0.1 t 100.00+0.00 a 2.00+0.26 0.0910.01 ab 3.11+0.13 0.1340.01 4114022 b 0.39+0.02 ab 7.78+0.97 0.45+0.02
0.1 3 77.78+4.97 ab 2.1140.20 0.1310.04 ab 3.33+0.17 0.22+0.02 6.56+0.05 ab 0.27+0.02 b 9.56+0.26 0.37+0.02
0.1 5 88.89+4.97 ab 1.7840.22 0.09+0.01 ab 3.3440.15 0.16+0.01 5.00+0.45 b 0.43+0.04 ab 9.67+0.62 0.41+0.02
0.1 7 66.67+0.00 b 2.2240.13 0.11+0.02 ab 3.4440.26 0.18+0.00 4.67+0.09 b 0.46+0.03 ab 71 14028 0.44+0.02
0.1 9 88.89+4.97 ab 2.00+0.23 0.09+0.01 ab 4.44+0,01 0.16+0.01 6.56+0.13 ab 0.27+0.03 b 9.78+0.52 0.43+0.02
0.5 1 100.00+0.00 a 2.33+0.09 0.1340.03 ab 3.1140.43 0.1940.03 5441022 b 0.43+0.04 ab 8.22+0.48 0.36+0.03
0.5 3 88.89+4.97 ab 2.00+0.14 0.05+0.01 b 3.22+0.10 0.1840.01 6.44+0.13 ab 0.34+0.03 ab 9.2240.43 0.40+0.02
0.5 5 88.89+4.97 ab 2.2240.39 0.1140.01 ab 5.56+0.22 0.16+0.01 9.00+0.38a 0.27+0.02 b 12.45+0.28 0.41+0.03
0.5 7 77.78+4.97 ab 2.1140.43 0.2540.05 a 4,00+0.62 0.1640.01 5.89+0.67 ab 0.36+0.02 ab 8.67+1.16 0.56+0.04
0.5 9 77.78+9.95 ab 1.78+0.33 0.14+0.02 ab 2.89+0.56 0.14+0.01 6.22+0.43 ab 0.33+0.04 ab 10.67+1.18 0.43+0.02
1.0 1 55.56+4.97b 1.44+0.30 0.06+0.02 b 3.451+0.59 0.15+0.01 5.44+0.57b 0.33+0.22 ab 6.33+0.52 0.463+0.05
1.0 3 66.67+8.61 ab 1.56+0.26 0.06+0.01 b 4.67+0.26 0.22+0.03 5.89+0.33 ab 0.44+0.01 a 7.67+0.99 0.39+0.06
1.0 5 77.78+4.97 ab 2.00+0.17 0.13+0.02 ab 3.4540.35 0.16+0.00 7.2240.22 ab 0.36+0.02 ab 8.0040.52 0.44+0.02
1.0 7 88.89+4.97 ab 3.11+0.33 0.1810.04 ab 5.7840.48 0.22+0.03 9.11+1.15a 0.30+0.02 ab 12.89+2.71 0.38+0.01
1.0 9 77.78+4.97 ab 1.2240.10 0.17+0.03 ab 5.1140.73 0.17+0.02 6.41+0.47 ab 0.26£0.03 b 11.00+0.91 0.37+0.01
cv% 23.31 25.00 33.95 21.34 17.04 29.02 15.69 41.25 12.16
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M15°97 2 : WAUDI NAA 320U BA finnududusie q aenmssgyau Tavesluvessudiusionn

AISANIGUMSITY Filaniii 4 Flaniii s Flaid 12 Flaidi 20
#@uTn (mg/)
NAA BA wmsfialu sl anueluem) L TRIN e A28 11(cm) sl A11501711(em) Sl anuenluem)
+S.E. H00u+S.E. +S.E. #1000+S.E. +S.E. Fuduss.k. +S.E. Fuduss k. +S.E.
0.1 1 66.67+0.00 0.49+0.06 ab 0.6110.19 0.6320.06 2 0.9140:19 ab 1.2320.10 a 3.2440.11 a 1.1140.02 a 3.56+0.37 abc
0.1 3 66.67+0.00 0.65+0.05a 0.29+0.06 0.49+0.04 ab 1.07+0.06 ab 0.68+0.04 ef 1.78+0.10 bede 0.82+0.06 abc 1.7240.12 cdef
0.1 5 44.44+4.97 0.22+0.02 ab 0.15+0.04 0.37+0.02 ab 0.8310.14 b 1.13+0.01 ab 2.5740.13 abc 0.78+0.03 abe 2.1040.28 bedef
0.1 7 44441497 0.48+0.02 ab 0.6910.11 0.58+0.04 a 1.16+0.25 ab 1.20+0.01 a 1.5140.18 cdef 0.91+0.05 abc 1.93+0.19 cdef
0.1 9 66.6748.61 0.56+0.05 ab 0.65+0.13 0.49+0.05 ab 1.1740.10 ab 0.72+0.05 def 1.3240.14 def 0.78+0.05 abc 0.84+0.14 f
0.5 1 33.33+8.61 0.1940.07 b 0.330.13 0.5240.11 ab 3.13+0.61 a 1.1140.09 abc | 2.94+0.41 ab 0.70+0.02 bc 3.2310.17 abed
0.5 3 44.4519.95 0.37+0.09'ab 2.20+0.08 0.48+0.02 ab 1.5430.20 ab 0.7740.02. cdef | 0.88+0.10 ef 0.84+0.10 abc 2.78+0.21 bede
0.5 5 33.3348.61 0.30+0.02 ab 0.27+0.10 0.35+0.02 ab 0.7740.21'b 0.74+0.05 def 1.0120.13 of 0.6740.06 ¢ 1.50+0.09 def
0.5 7 66.67+8.61 0.48+0.04 ab 0.40+0.05 0.33+0.11 ab 0.73+0.07 b 0.79+0.05 bedef | 0.97+0.08 ef 0.77+0.08 abc 2.1440.33 bedef
0.5 9 44.44+4.97 0.33+0.04 ab 0.19+0.06 0.40+0.02 ab 0.80+0.02 b 1.05:0.09 abed | 0.76+0.02 f 1.08+0.07 ab 1.98+0.34 cdef
1.0 1 33.3318.61 0.35+0.12ab 0.16+0.04 0.22+0.03 b 0.59+0.16 b 1.16+0.04 ab 2.10+0.14 abed 0.56+0.03 ¢ 52244037 a
1.0 3 44.44£13.16 0.3540.13 ab 0.2140.05 0.5240.03 ab 1.1940.25 ab 1.14+0.04 ab 1.58+0.09 bedef | 0.76£0.03 abe 3.0940.16 abed
1.0 5 33.33+0.00 0.18+0.02 b 0.37+0.08 0.3820.01 ab 0.43+0.00 b 0.86+0.06 abcde | 1.2140.03 def 0.9940.10 abc 4.1440.37 ab
1.0 7 44.44+13.16 0.28+0.06 ab 0.14+0.03 0.33£0.02 ab 0.43+0.05 b 0.93+0.06 abede | 0.95+0.03 ef 0.67+0.05 ¢ 1.5040.16 def
1.0 9 33.33+0.00 0.39+0.03 ab 0.66+0.23 0.37+0.05 ab 1.13:0.20 ab 0.580.04 f 0.7740.17 0.35+0.03 d 1.26£0.22 ef
cv% 5026 - 8.34 13.56 23.44 39.27 10.16 19.17 12.03 21.04
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A1319% 3 : WAYDE NAA 5711 BA finnududuais 9 sen1siSyiy Tnvessnvesduaiusauin

A15AUGUMSIDTY Filaniii 4 Filaniii 8 i 12 Filaniii 20
181 Ta(mg/)
NAA BA %MIiasIN SumsIny AE1I510(cm) $1uaus I/ ANYTIFIN(Cm) SN/ A7W812510(cm) Sy AMWINITIN(Cm)
SudusS.E, +8.E. +S.E. Fud LS E. +S.E. FudIMLS.E. +S.E. FudMS.E. +8.E.
0.1 1 55.56+4.97 ab 1.00+0.09 abed 1.84+0,02 ab 1.7840.20 cd 4414030 b 3.56:+0.42 ab 7.7740.58 b 9.33+1.30 a 17.66+2.03 a
0.1 3 44.44%13.16 abc | 0.44%0.13 cde 0:30+0.07 cf 1:2240:10 cdef 1.3640.05 cd 1.3340.15 de 1.80+0.05 ef 1.89+0.33 de 2.4240.20 cd
0.1 5 55.56+4.97 ab 0.44+0.05 bede 0.41+0.09 def 0.67+0.09 cf 0.69+0.13 de 1.00+0.09 ¢ 1.0240.19 f 1.6740.23 de 1.39+0.26 d
0.1 7 44441000 abc | 0.55+0.10 bede 0.26+0.08 ef 0.55+0.10 ef 0.46+0.08 de 0.55+0.10 e 0.6140.11 f 1.0040.09 e 0.89+0.12 d
0.1 9 22224497 be 0.22+0.05 de 0.14+0.03 ef 0.55+0.10 ef 0.2040.02 de 0.6740.09 ¢ 0.43+0.01 f 0.78+0.10 e 0.55+0.03 d
0.5 | 22224497 be 0.3310.09 cde 02140.07 ef 1.56+0.05 cde 2.86+0.47 be 2.67+0.23 bed 4861044 cd 5.78+0.36 ab 17.58+1.55 a
0.5 3 77784995 a 1.44+0.04 ab 1:3240.29 be 3.3340.10 ab 3964024 b 4.00+0.67 ab 6.42+0.55 be 4344075 be 7.94+0.69 b
0.5 5 44.44+497 abc | 0.78+0.10 abede 0.66:+0.08 cde 1.0040.00 cdef 1.1840.09 de 1.45+0.10 cde 1.70+0.18 ef 2.00+0.15 cde 2.55+0.19 cd
0.5 7 3333+1492abc | 0.67+0.04 bede 0.2840.12 ¢f 0.89+0.25 def 0.8240.26 de 0.89+0.25 e 0.99+0.26 f 1.00+0.23 e 1.1940.24 d
0.5 9 55.56+4.97 ab 0.67+0.35 abede 0.47+0.07 def 0.78+0:10 def 0.83+0.16 'de 1.45+0.18 cde 1.04+0.26 1.4540.18 de 1.5240.18 d
1.0 1 66.67+0.00 ab 1.55+0.18  a 2.13+0.05a 3.6740.26 a 12.23+048 a 4674032 a 17.2140.72 a 7.5640.65 a 20.82+0.58 a
1.0 3 66.67+8.61 ab 1.2240.15 abc 1.12£0.21 bed 2.1140.10 be 2.83+0.48 be 2.89+0.18 abc 3.38+0.47 de 3.3440.15 bed 4.58+0.64 ¢
i.0 5 55.56+4.97 ab 0.56+0.05  bede 0.26+0.01 ef 1.33+0.17 cdef 1.26+0.21 de 1.67+0.23 cde 1.73+0.18 ef 2.3340.43 cde 2.8740.29 cd
1.0 7 0.00+0.00 ¢ 0.00£0.00 e 0.00+0.00 f 0.44+0.13 f 0.29+0.06- de 0.67+0.23 ¢ 0.4240.10 f 0.6740.23 e 0.6740.15 d
1.0 9 22224497 be 0224005 de 0.08+0.02 ef 0.33+0.00 0.17+0.02 e 0.67+009 ¢ 0.40+0.07 f 0.67+0.09 ¢ 0.78+0.10 d
cv% 57.14 13.96 11.78 12.66 14.07 14.52 13.88 16.79 16.78
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i) A ] ) a o . a = o 9 ]
nszdunIneMIsnIamsamssydula  Amwisovzinadu ladudusouldae  uaz
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A1SNARBIVBY Slabbert er al(1993) NIMsdssndur 2 $u  AlgwiiAande veq
Crinum macowanii Wumusasnilfinaveald uazladneimeniednianu seania
¢ a { a v . . ¢d o o A
NAVAAUTIUNUAIATUUDA (epidermis) HALIFARNIAADINGY - epidermis 1T 111v0ilDIH0
14 v A . da o 7
ATUNHINAL ( abaxial ) NAAAUFIUKD
9115 MS 111 NAA 0.1,0.5 082 1.0 Uaaniusoans 390U BA 1,3,5,7 48z 9
liadnfudedas  amnsafaiidon lalunnitnsdenndeeiunsnanoes 39107 (2538)
‘o y Qy 1 o 1 a ¢ a o o $
AMNIINARBARBITUAIURINULAND NN lanesa wazesn lsman Tueins Ms #l
{ ) a a w T A o
NAA 7szauanududy 0,05, 1.0, 1518z 2.0 daansudedas Wuwnal 1 uag 2 Hay Wy
v )
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M151901ANUINT 1 83A1l58NEUYATOIMITAUFIUYBS Murashige & Skoog (1962 )

nsaiile USu1et (mg/l)
(NH,NO, 1650
KNO, 1900
CaCl,.2H,0 440
MgSO, . 7H,0 370
KH,PO, 170
FeSO, . 7H,0 27.8
Na,EDTA 37.3
MnSO, . 4H,0 22.3
ZnSO, 7H,0 8.6
H,BO, 6.2
KI 0.83
Na,MoO,. 2H,0 0.25
CuSO, 5H,0 0.025
CoCl, . 6H,0 0.025
Myo-inositol 100
Nicotinic acid 0.5
Pyridoxine-HCl 0.5
Thiamine-HCI 0.1
Glycine 2.0
Sucrose 30g
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P o aa o o a e 4
a1 1IManuIni2Ns IS e uaiaveswesidudnmsiiaiidesuessiann ey 4

as 4 =y
Fa1vt Tael¥ns3ns 12Uy Transformation LU aresin vx

SOURCE df SS MS F F .05 F .01
REP 2 3471183 1735.591 6.251 3.34 5.45
Treatment 14 5895.611 421.115 1.517% 2.04 2.75
A /) 1374.638 687.319 2.476" 3.34 5.45
B 4 584.886 146.221 0.527" 2.71 4.07
AB 8 3936.088 492.011 1.772% 2.29 3.23
ERROR 28 7773.604 277.629
TOTAL 44 17140.398 389.554
Grand Mean = 1.708 CV =15.953 %

ns  lUlaNNMANANAUMIaaa

] '
aa o &

* fAULANANNUN INADAN S LAUAFONY .05

aa

% TR ULUANANAUNTIADAN TSI .01
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~ a o ¥ aa sd o a A
SAITNNIANUINNI ﬂ'li’JLﬂi13141’1'1\3@1’]11ﬁﬂﬁﬂﬂﬁlﬂﬂit“ﬁuﬁﬂ'ﬁ!ﬂﬂ‘I‘U‘Ui’)»ﬁwu'lﬂ LJJ?)’?J'IEJ 4

s 4 P a 4
i’f‘ﬂmﬂ Tﬂ&ﬂ“]fﬂ‘li’llﬂ‘iwmmﬂ Transformation 411 arcsin \/J—C_

...............................................................

SOURCE df SS MS F F .05 F .01
REP 2 6005.019 3002.510 6.627 3.34 5.45
Treatment 14 4577.092 326.935 0.722"™ 2.04 2.75
A 2 1593.819 796.910 1.759® 3.34 5.45
B 4 958.263 239.566 0.529% 2.71 4,07
AB 8 2025.010 253.126 0.559" 2.29 3.23
ERROR 28 12685.732 453.062
TOTAL 44 23267.843 528.815
Grand Mean = 42.349 CV = 50.261 %

ns lufianuuandNtunNann

oy

* FANUUANE R UN A DANTZAUA NN .05

% PYAMUUANA AN NAOANIEAUA IV .01
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{ o d aa a 4
AINMANUINA4MT TR ITHMemuadavewlesiFudmsifasinuessauin ooty 4

Y] r'd a r'd
#1a1vt Tael¥msdns1evuuy Transformation (U arcsin vx

SOURCE df SS MS F F .05 F .01

REP 2 2175.669 1087.835 2.046 3.34 5.45

Treatment 14 13268.731 947.767 1.783" 2.04 2.75

A 2 250.427 125.214 0.236" 3.34 5.45

B 4 6173.008 1543.252 2.903" 2.71 4.07

AB 8 6845.297 855.662 1.610" 2.29 3.23
ERROR 28 14885.293 531.618
TOTAL 44 30329.693 689.311

Grand Mean = 40.349 CV = 57.143%

ns  lURANUUANANAUN DA

*  JANNUANANAUNNADANTLAUANNFDNY .05

Ll

“* JANUUANANAUNTIADANI LALANUFONY 01



31

{ = 4 aan ° @ ot ] q” 1 4
msNmﬂwuuﬂﬁSms:lmiwwmw’ﬁuﬂammmmumaaamowmumaaswmﬂ Lﬁ@’éﬂq 4

[ 4 a o
Farvt Tael¥ns A 12¥uUY Transformation UUY +x

SOURCE df SS MS F F .05
REP 2 0.903 0.451 3.811 3.34
Treatment 14 1.167 0.083 0.704" 2.04
A 2 0.108 0.054 0.455" 3.34
B 4 0.319 0.080 . 10.673" 271
AB 8 0.740 0.093 0.781" 2.29
ERROR 28 3.317 0.118
TOTAL 44 5.386 0.122
Grand Mean = 1.376 CV = 25.004 %

et L] a V=%
ns A NUMRNATAUN 1D
- 4

* ANUUANATNAUNNADANTZALATUONY .05

a

*% TN ULANANAUNIIADANTEALANF .01

5.45
2.75
5.45
4.07
3.23
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ﬂ'liNﬂTﬂNu’JﬂﬁGﬂ'ﬁ’Jm513141/1'1\1(31’11!?[991‘”6\1%114’31414'JUE)UGIE)‘Huﬁ'Ju‘UENi’Nu"m Lﬁi‘]'ﬂ'lq 8

o 4 o o
duavi Tﬂeﬂ%’mnmswmmu Transformation HUYU \/x—

SOURCE df SS MS F F .05 F .01
REP 2 0.372 0.186 1.086 3.34 5.45
Treatment 14 2.386 0.170 0.995" 2.04 2.75
A 2 0.394 0.197 11s51" 3.34 5.45
B 4 0.445 0.111 0.650™ 2.71 4.07
AB 8 1.547 0.193 1.129" 2.29 3.23
ERROR 28 4.795 0.171
TOTAL 44 7.554 0.172
Grand Mean = 1.939 CV = 21.341%

ns IAANUUANANAUN DA
. 4

* HANNUANANAUNNEDANTZAUANNFONY .05

* JAUUANANAUNIITRANTSAUAI LAY 01
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Fant

Treatment
A
B
AB
ERROR
TOTAL

1.446
81.465
18.110
21.257
42.099
92.585

175.496

0.723
5.819
9.055
5.314
5.262
3.307
3.989

0.219
1.760"

ns

2.738

1.607
1.591"

5.45
2.75
5.45
4.07
3.23

Grand Mean = 6.266

ns  IHTAMUUANANAUN TR

CV = 29.020 %

*  SanuUanAfuUNanANseauaNFoNY .05

A o aad @ A O
** UANUUANANAUN NN NTSALANUITDUU .01
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Flat
SOURCE df SS MS F F .05 F .01
REP 2 32.608 16.304 1.116 3.34 5.45
Treatment 14 149.393 10.671 1.730" 2.04 2.75
A 2 8.701 4.351 0.298" 3.34 5.45
B 4 51.169 12.792 0.875" 2.71 4.07
AB 8 89.523 11.190 0.766" 2.29 3.23
ERROR 28 409.133 14.612
TOTAL 44 591.134 13.435
Grand Mean = 9.267 CV = 41.249%

ns  INIANULANANAUNWTDA

'
as &

*  Januuana i uNIeaaANILAUAMNITeNY .05

i ANUUANANAUNNTIANTZATNNFBNY .01
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ar r'd o I'd
Fav Tael¥n153m 512911 Transformation 4UY Vx

SOURCE df SS MS F F .05 F .01
REP 2 0.162 0.081 6.997 3.34 5.45
Treatment 14 0.208 0.015 1.283" 2.04 2.75
A 2 0.004 0.002 0.181" 3.34 5.45
B 4 0.106 0.027 2.294™ 2.71 4.07
AB 8 0.097 0.012 1.053" 2.29 3.23
ERROR 28 0.324 0.012
TOTAL 44 0.693 0.016
Grand Mean = 0.317 CV = 33.951%

ns  IIaNMuLaNANTUNTIR

s

UANUAFDNY .05

=Y

¢ PYANUUANAIINUNINTOA

o

* JANUUANANAUNINHDANTE
o 4l
NIEAUNNFDNY .01
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o o =y
ddan Tﬂa“l%’mmmwﬁuuu Transformation (4 \/x—

SOURCE df SS MS F F .05 F .01
REP 2 0.002 0.001 0.205 3.34 5.45
Treatment 14 0.036 0.003 0.507" 2.04 2.75
A 2 0.004 0.002 0.352% 3.34 5.45
B 4 0.021 0.005 1.029" 2.71 4,07
AB 8 0.011 0.001 0.284" 2.29 3.23
ERROR 28 0.141 0.005
TOTAL 44 0.178 0.004
Grand Mean = 0416 CV = 17.044 %

1 1 o oo
ns lufiamuuananiunieada

* JANUUANA N UN WA ANTZAUAINF DI .05

a
w
* TANUUANANAUNIADANIEAUANUFBNN .01
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o o = ¢
Tiav Iﬂﬂi%ﬂ'ﬁ']tﬂi'lzﬂuﬂﬁ Transformation (11U \/X—

SOURCE df SS MS F F .05 F .01
REP 2 0.008 0.004 0.468 3.34 5.45
Treatment 14 0.142 0.010 1.209" 2.04 2.75
A 5 0.004 0.002 0.239" 3.34 545
B 4 0.042 0.010 1.242" 2.71 4.07
AB 8 0.096 0.012 1.436" 2.29 3.23
ERROR 28 0.235 0.008
TOTAL 44 0.385 0.009
Grand Mean = 0.584 CV = 15.685%

ns LT NMBNANANNISaan

Qn

* JAMNUANANRAUNNADANTSAUAUTDIY .05

aa

¢ JATUUANANAUN NTIANISAUAMUFDLY .01
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a 4 a r'd
Fla Tagldn15 a1 1LY Transformation UuY Vx

SOURCE df SS MS F F .05 F .01
REP 2 0.070 0.035 5.718 3.34 5.45
Treatment 14 0.059 0.004 0.681" 2.04 2.75
A 2 0.005 0.003 0.424" 3.34 545
B 4 0.013 0.003 0.548" 2.71 4.07
AB 8 0.040 0.005 0.812" 2.29 3.23
ERROR 28 0.172 0.006
TOTAL 44 0.301 0.007
Grand Mean. = 0,644 CV = 12.163%

ns lWTANMLANANAUNTDa

* JANUUANANAUNINADANTLAUANUFBNY .05

oy

a "V w a4 o A& o
¥ UANNUANANAUNNEDANTISATANUITDUY .01
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ﬂ’l‘i'l\‘]ﬂ'lﬂwu’.lﬂﬁ 13ﬂ1§"31ﬂ51$‘ﬂVl'lﬂﬁl'luﬁﬂﬂ‘ilﬂx‘i‘ﬂ'lu’JuGl‘U(‘l014’)808]‘11'005101“ﬂlﬁﬂﬂ1q4

Y] 4 P a 4
d1la1v Taele¥n15Uns1e My Transformation UYL vVx + 1

Treatment

AB
ERROR
TOTAL

0.050
0.142
0.051
0.047
0.044
0.264
0.456

0.025
0.010
0.025
0.012
0.006
0.009
0.010

2.628
1.075"
2.698"
1.242%

0.586"

3.34
2.04
3.34
2.71

2.29

545
2.75
5.45
4.07

3.23

Grand Mean = 1.165

ns LUlANUMANATINUNIE

Y

* TauUANANNUNIEna

CV = 8.336%

4 o & o
NITAUANUFDUYU .05

*% TANUUANAINIUNNTDANTLAVA NUFBUU-.01
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s 4 a I'd
Fdat Taeldn159tAs12¥ DY Transformation LUY vx

3.34
2.04
3.34
2.71

2.29

5.45
2.75
5.45
4.07

3.23

SOURCE df SS MS F
REP 2 0.089 0.045 1.991
Treatment 14 0.345 0.025 1.102"
A 2 0.104 0.052 2.317"
B 4 0.054 0.013 0.602"™
AB 8 0.187 0.023 1.048"
ERROR 28 0.626 0.022
TOTAL 44 1.060 0.024
Grand Mean = 0.638 CV = 23436 %

ns BTaNUUANAIIAUNNADA

v
s )

* JAuLANA NN UNINANANTZALAINEBNY .05

A MUUANANAIUNIITDANT LAUANFBIY .01
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A13 19 IARUINR1SMT ARSI uadavei i ludedesuosseun ooty 12

Y] I'4 = o
Fla1v Tael¥msAns12¥iuY Transformation 4UU Vx

SOURCE df SS MS F F .05 F .01
REP 2 0.037 0.018 1.930 3.34 5.45
Treatment 14 0.536 0.038 4.009%** 2.04 2.75
A 2 0.018 0.009 0.964" 3.34 5.45
B 4 0.194 0.048 5.076%** 2.71 4.07
AB 8 0.324 0.040 4.237%* 2.29 3.23
ERROR 28 0.267 0.010
TOTAL 44 0.840 0.019
Grand Mean = 0.962 CV = 10.156 %

ns lUHALANMAINUNINADA

=

* AuuANeAUNNana

Qs

AszdFuaNUFTY .05

% TANUUANANAUNIADANIEAUANNFONU .01
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o o 9 o d
ﬁﬂﬂ']ﬂ Iﬂﬂal"]fﬂ'li'llﬂi'lzﬂl.t‘ljﬂ Transformation LU Vx

SOURCE df SS MS F F .05 F .01
REP 2 0.133 0.066 5.844 3.34 5.45
Treatment 14 0.502 0.036 3/155%* 2.04 2.75
A 2 0.065 0.032 2.844" 3.34 5.45
B 4 0.055 0.014 1.201" 271 4.07
AB 8 0.382 0.048 4.2]1%* 2.29 3.23
ERROR 28 0.318 0.011
TOTAL 44 0.952 0.022
Grand Mean = 0.886 CV = 12.030%

ns  INTANUNANARAUN DR

@ o/

* FANUUANANAUN NN TLAUAMF DI .05

a

w3 YANUUANANUNIIED

o

ad A &
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s L4 a L4
dilant Iﬂﬂi%ﬂ'l‘i?tﬂﬁ']:ﬁﬁllﬂﬂ Transformation Ut Vx +1

SOURCE df SS MS F F .05 F .01
REP 2 0.139 0.069 2.838 3.34 5.45
Treatment 14 0.266 0.019 0.777" 2.04 2.75
A 2 0.056 0.027 1.110" 3.34 5.45
B 4 0.063 0.016 0.646" 2.71 4.07
AB 8 0.149 0.019 0.760" 2.29 3.23
ERROR 28 0.684 0.024
TOTAL 44 1.089 0.025
Grand Mean = 1.153 CV = 13.557%
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Qs L4 a o
dlav Taeldn157ns 129U Transformation U +/x

3.34
2.04
334
2.71
2.29

545
2.75
5.45
4.07

3.23

SOURCE df SS MS F

REP 2 0.302 0.151 1.080
Treatment 14 2.554 0.182 1.304"

A 2 0.577 0.288 2.063"

B 4 0.700 0.175 1.252"

AB 8 1.277 0.160 1.141"
ERROR 28 3.915 0.140
TOTAL 44 6.771 0.154

Grand Mean = 0952 CV = 39271 %
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o r'd s o
dlarv Tael¥nsins1evWuY Transformation LYY Vx + 1

Treatment
A
B
AB
ERROR
TOTAL

0.030
3.960
0.975
2,570
0416
1.493
5.483

0.015
0.283
0.487
0.642
0.052
0.053
0.125

0.285
5.306**
9.141%*

12.052%*
0.975"

3.34
2.04
3.34
2.71
2.29

545
2.75
5.45
4.07
3.23

Grand Mean
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Qs 4 o 4
Fla Taaldnsdmsreiuy Transformation uuy vVx

SOURCE df SS MS F F .05

REP 2 0.011 0.006 0.054 3.34
Treatment 14 5.446 0.390 3.846%* 2.04

A 2 0.566 0.283 2.790™ 3.34

B 4 3.429 0.857 8.446** _ 271

AB 8 1.470 0.184 1.810" 2.29
ERROR 28 2.842 0.102
TOTAL 44 8.319 0.189

Grand Mean = 1.514 CV = 21.038%
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o L4 a L4
aienut Tﬂﬂ‘l‘ff/ﬂ'ﬁ'}!ﬂi'lgﬂllUU Transformation HUY Vx +1

SOURCE df SS MS F F .05 F .01
REP 2 0.256 0.128 4.059 3.34 545
Treatment 14 1.195 0.085 2.708* 2.04 2.75
A 2 0.051 0.025 0.805" 3.34 545
B 4 0.484 0.121 3.834% 2.71 4.07
AB 8 0.661 0.083 2.621* 2.29 3.23
ERROR 28 0.883 0.032
TOTAL 44 2.334 0.053
Grand Mean = 1.272 CV = 13.964 %
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[ o 9/ a o
davt Taelen153n 12410 Transformation UY Vx + 1

SOURCE df SS MS F F .05 F.01
REP 2 0.504 0.252 7.049 3.34 5.45
Treatment 14 3.756 0.268 7497 %* 2.04 2.75
A 2 0.298 0.149 4.163% 3.34 5.45
B 4 2.599 0.650 18.160%* 2.71 4,07
AB 8 0.859 0.107 2.999* 2.29 3.23
ERROR 28 1.002 0.036
TOTAL 44 5.262 0.120
Grand Mean = 1.494 CV = 12.657%
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o r'd a o
Fla1v 1ael¥n133n 512Uy Transformation HUY Vx + 1

SOURCE df SS MS F F .05 F .01
REP 2 0.725 0.363 6.403 3.34 5.45
Treatment 14 5.873 0.420 7.408%* 204 2.75
A 2 0.372 0.186 3.285™ 3.34 5.45
B 4 4.617 1.154 20.380** _ 2.71 4.07
AB 8 0.884 0.111 1.952" 2.29 3.23
ERROR 28 1.586 0.057
TOTAL 44 8.184 0.186
Grand Mean = 1.639 CV = 14.519%
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o r'd a
#Fa1v Taeldn13 AT 12D Transformation UL Vx + 1

Treatment
A
B
AB
ERROR
TOTAL

1.432
15.374
0.043
14.210
1121
2.755
19.561

0.716
1.098
0.021
3.553
0.140
0.098
0.445

7276
11.161%*
0.218"
13.105%**
1.424™

3.34
2.04
3.34
2.71
2.29

5.45
2.75
545
4.07
3.23

Grand Mean
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s 4 9 a o
7a19t Taelen15 1A 12U Transformation HUY vx + 1

3.34
2.04
3.34
2.71
2.29

5.45
2.75
545
4.07
3.23

SOURCE df SS MS F
REP 2 0.244 0.122 5.635
Treatment 14 2.351 0.168 7.761%*

A 2 0.013 0.007 0.309”
B 4 1.204 0.301 13.909%**
AB 8 1.134 0.142 6.551%*
ERROR 28 0.606 0.022
TOTAL 44 3.201 0.073
Grand Mean = CV = 11.777%
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o L4 a
pIRYY Tﬂﬂ“l%'mmmswﬁamu Transformation {UU vx +1

SOURCE df SS MS F F .05 F .01
REP 2 0.292 0.146 2.658 3.34 5.45
Treatment 14 18.907 1.351 24.549%** 2.04 2.75
A 2 0.939 0.469 8.533%* 3.34 5.45
B 4 13.196 3.299 59.967%* 2.71 4.07
AB 8 4.772 0.597 10.843%%* 2.29 3.23
ERROR 28 1.540 0.055
TOTAL 44 20.740 0.471
Grand Mean = 1.667 CV = 14.073 %
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[ I'4 a o
Fav Tael¥n153n3 1 WU Transformation HUY vx + 1

SOURCE df SS MS F F .05 F .01
REP 2 0.456 0.228 3.309 3.34 545
Treatment 14 31.290 2,235 32.446** 2.04 2.75
A 2 1.049 0.524 7.611%*%  3.34 5.45
B 4 23.883 5.971 86.681** _ 271 4.07
AB 8 6.358 0.795 [1.538%* . 2.29 3.23
ERROR 28 1.929 0.069
TOTAL 44 33.675 0.765
Grand Mean = 1.890 CV = 13.880 %
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(93 L4 Y I'4
dlav Taelen13 A 1e¥uLy Transformation UUY Vx + 1

3.34
2.04
334
2.71
2.29

545
2.75
545
4.07
3.23

SOURCE df SS MS F

REP 2 0.995 0.497 3455
Treatment 14 60.140 4.296 | 29.839**

A 2 1.185 0.593 4.117*

B 4 57324 14.331 . 99.547**

AB 8 . 1.631 0.204 1416"
ERROR 28 4.031 0.144
TOTAL 44 65.166 1.481

Grand Mean = 2.261 CV = 16.780 %
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