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ABSTRACT

TITLE : EFFECTS OF NAA, BA, GROWTH SUPPLEMENT, SUCROSE AND

TEMPERATURE ON GROWTH OF Dendrobium friedericksianum Rchb.f,

SEEDLING
BY : TANACHAI JARUIJIT
DEEGREE : MASTER OF SCIENCE
MAJOR : BIOTECHNOLOGY
CHAIR : ASST. PROF. ARANYA PIMMONGKOL, Ph. D.

KEYWORDS : DENDROBIUM FRIEDERICKSIANUM RCHB.F./ NAPTHALENE

ACETIC ACID / BENZYLADENINE / GROWTH SUPPLEMENT

The objectives of this research were to study the effects of NAA (naphthalene acetic
acid), BA (benzyladenine), growth supplementary, sucrose and temperature on growth of
Dendrobium friedericksianum Rchb.f. by culturing their seedlings on Murashige and Skoog (MS)
medium for 16 weeks. The result showed that there was not significantly different on growth of
seeding cultured on the media supplement with combinations of NAA (0, 0.25 and 0.5 mg/L) and
BA (0, 2.5 and 5 mg/L). The effect of growth supplements, coconut water, banana and potato in
MS medium containing sucrose 20 g/L, showed that the medium contained coconut water 150
ml/L and banana 50 g/L could promote shoot number, shoot height, weight, root length quite well
(4.83, 1.97, 0.74, 12.67 and 2.91, respectively). When seedlings were grown on MS medium
supplemented with four concentration of sucrose (0, 10, 20 and 30 g/L) which all medium
contained NAA 0.5 mg/L and BA 2.5 mg/L, it was revealed that the medium contained 30 g/L of
sucrose could promote the best results in shoot number, shoot height, weight, root number and
root length ((3.86, 0.78, 15.76 and 3.32, respectively). In studying the influence of the temperature
with the growth of seedlings. The results showed that the seedlings could be growth in the

temperature of 22 °C was better than that in the temperature of 30 °C. After plantlets were



acclimatized and transplanted to coconut husk, volcanic rock with coconut dust and sphagnum

moss in greenhouse, the survival rates at 60 to 66.6 percent in all treatments.
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MITIATUUANBYNTUITIY
Class: Monocotyledoneas
Family: Orchidaceae
Genus: Dendrobium
Species: Dendrobium friedericksianum

Scientific name: Dendrobium friedericksianum Rchb.f. (o 1Ts9v ﬂizt'd?ﬂ 3 fmﬁ, 2548)
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MWoTyiiuduimilugasems uMs uag %Ms fidu ndaeua, Turda uazthuznin
$auify NAA anududu 0.5 fadnuredns wuiemisgas uMS MAundasdu 100 niuse
Gns 39y NAA 0.5 Tadnudedns awnsadmihlidusennialdaiigalasinein s

310 ANVYIITIN uaxmmgwmﬁﬁu
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¥ { a 4
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o ¥

v 1 } 4

Tasfianugaazanundndrvumdegegn Ao 21.2 uaz 4.4 liadwuas MudAY uaziioifo
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Niramol (2009) TA1yuduAauIv0IdUBoUNd 8 11009 NT (Dendrobium
} 4 [

draconis Rehb.£) 4119 0.3 §90.5 Tadwns ¥ uwIzIsauUeIvIs MS AllnsiAuaisnivau
A151938Y BA (1.0, 2.0, 5.0 uaz 10.0 NadAnTuABAAS) kinetin (1.0, 2.0, 5.0 1A 10.0 UadNSUAD
ans) uaz NAA (0.5 wag 1.0 Uaansuaeans) wuNom1sNaN BA 2.0 Jadnsunoans

1 Qs s a o Voa o o a { Jd o SR Ao
59uAU NAA 1.0 adnSudedns annsadnmiildifia PLBs qefiqa 68 ilesidua defisiuiu

v 2

¥ ' L4 ]
11 PLBs ﬂﬂ%ﬂﬁiuﬁ‘ﬁ mnuuﬂﬁuaeu‘nwwmmn PLBs NUR89LUDINIT MS #isisein

oe

=1 L9 T =y 1 Qs g =y aa L] =y )
803 Juu Na1a 0, 10 waz 20 nSuALAAT 3AUINENE12 200 TaddnsAoans Wy

4 ¥
o

a5 Ms fauhena 10 nfudedns saufuhuznd 200 fadansdeans aunsasmir i
dmasgiviageiiga Tasdanugunie 0.40 wuRunsaedu sl 47 ludedu
$IHIUTIN 6.7 TINADAY LAZANNEIITIN 3.5 FURWATADIIN

Luoet al (2009) lafAnyinaveslaTalaiiu uaza1ilu'lamse domsindgues
Dendrobium huoshanense C.Z. Tang et S.J. Cheng Taoi1 PLBs mmmﬁyuﬂumms Y2 MS “7]53
MSANAISAIVANNISIISY Kinetin, BPA, 2-iP , TDZ, BAP Lay zeatin Hnnududulussdy
uanaafude 0 - 25 TulasTua WU PLBs AAIUNEINTS % MS Saifu kinetin 20 Tarlns
Tua aunsadmirldifavealmigaiiqn 200 - 350 voare PLBs 1 nfu mmi“umqmmms
FANAT ARG sucrose, maltose, glucose 1A fructose NAMUTA 5 — 40 n3uAedAs
wyhomsgasiiAuhmouealad 10 niudedns awsadmhldifasoalminniiqa
sz 900 boARe PLBs 1 n3u uaziiievhduseusentgnidesluannsssumaudaiicns
mMssendIntlszuna 65 wofidud

Vyas et al. (2009) ¥1mstw1ziuaando'lsl Dendrobium limiflorum Lindl. Uue1115

g93aAL1/a991ngAs Knudson C MANNRwLARMMTUIU 0, 1, 2.5, 5, 10 uag 20 losiFud

~ J 3 o i a
oz BAPH 0, 0.1, 1.0 uaz 5.0 Tulaslua wuluwaafiwizuue1misiaundisua 10
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TasTua aunsodmildifavealmigefigatlssana 12.5 voade PLBs
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wiaafimnzlunmsgas vw ﬁa"ﬂﬂmm“mﬁrﬁqﬂ%ﬁﬁmﬁnuﬁq 5.23 UaaniuABeINIS
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= s |
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1 4 v
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fladnfunemdne Fannniigasniuguill voalni 1.65 soanemdie uaziiminur 28.5
a a o ] [} i o A a o T a ;’,’ a Aaa ]
NadnSuaen1dhs daugasiiin BAP, Kin 3.0 fadniudedas uazruzniii 300 Hadanine
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¥ ¥ a Aan 1 a v A a
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A a o 1A @ o Y a YR - o Ao '
uaanfusedns annsosmitldinasinlans 97 nledidua uazlisiuiusin 470 sindeven
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3.1.1 Ausound0iindesSuNnys (Dendrobium friedericksianum Rehb.£) 18910

2 @ [4 . .
mamzmdaluanimlaeadeluemisdunsizvigas Murashige and Skoog (MS) (Murashige
a " a 4 9 a ey d’ &' d'l = =Y a I'd
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0 AnIneenans unInedoguas il
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ad g s o s .
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o Ja Y

= A Q 4 j 4 ' o
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' g L Q'l
3.2.1.4 omsta5u1dun Wing w31 adaoven uazaiuss
Prgn] 9 o [ 1 4’ Y
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=~ o o [y < ' ¥y 1
3.2.1.6 Mmantdmiulsuanudlunse — @19 laun IN NaOH 1z IN HCI
A A o = 2 4 A
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. o
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' 1 4 j ]
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§ ¢ £ 4
3.2.2.2 wsealieuazgunssin 1 lunmsimiitedio (lunanuan n)
vy 47 A . . 2 S a 1w 2
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gaIeInITnanga PNLUHUNITNAQDIVUTUA DDA (completely randomized design, CRD) 11

9 9

Gl Jd

$12u 5 Trrerinuud hdeyaii ldindinsinameadai ouiiou§1635 Duncan’s New
Multiple Range Test (DMRT) TaoTlisunsy SAS (Statistical Analysis System) ‘ﬁﬁ LAUAIN
Fostudi 95 Wedidud tuiinnanisnaaes
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= o 9

Y Y Y o 3 S & A 4
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o @ A & A o o d o 2
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2 = a a a @ a3
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4.2 MIANMIBNENAVO 1011513 UABN IS0 VR IR HBRUNA ¢ ITiinaeIdUNYS
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o 9 J tg’ 3’; a o o a
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1.1 gunssuuazansinil

1.1.1 glnsel

1.1.1.1 Laminar air flow (Faster S.R.L., Bio 72, Ttaly)

1.1.1.2 Autoclave (ALP Co., L TD, Japan)

1.1.1.3 Hot air oven (Contherm Scientifit LTD, New Zealand)

1.1.1.4 pH Meter (Metrohm, Swizerland)

1.1.1.5 Hot plate (HS115, HL Instrument, Thailand)

1.1.1.6 Microwave oven (Sharp Carousel, Thailand)

1.1.1.7 lﬂdiim‘l?\i NANOY 4 AU (Mettler AE 200, Diethelm & Co., LTD.,
Thailand)

1.1.1.8 Q19U (Hitachi, Thailand)

112 msnfiuaz T oumsniii lfumsmzdoaiiede
1121 sl ldlumsmzdoaiode

1) Macro nutrient element
- Ammonium nitrate (JT Baker, Inc., U.S.A.)
- Calcium nitrate (Merck, Germany)
- Potassium sulphate (Merck, Germany)
- Magnesium sulphate (Fluka Chemika-Bio Chemika, Switzerland.)

2) Micro nutrient element
- Zinc sulphate (Fluka Chemika-Bio Chemika, Switzerland.)
- Curic sulphate (Merck, Germany)
- Calcium chloride (Merck, Germany)
- Potassium dihydrogen ortho-phosphate (BDH, England)
- Boric acid (BDH, England)
- Sodium molybdate (Fluka Chemika-Bio Chemika, Switzerland.)

- Ferrous sulphate (JT Baker, Inc., U.S.A.)

- Sodium EDTA (Fluka Chemika-Bio Chemika, Switzerland.)
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3) Vitamins and amino acids
- Thiamine HCI (Vitamin B,) (Sigma Chemicals Co., U.S.A.)
- Nicotinic acid (Sigma Chemicals Co., U.S.A.)
- Pyridoxine HC1 (Vitamin B) (Sigma Chemicals Co., U.S.A.)
- Glycine (Sigma Chemicals Co., U.S.A.)
- myo-inositol (Sigma Chemicals Co., U.S.A.)
4) Naphthaleneacetic acid (NAA) (Sigma Chemicals Co., U.S.A.)
5) Benzyladenine (BA) (Sigma Chemicals Co., U.S.A.)
6) 70% ethyl alcohol
7) 95% ethyl alcohol
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1.2 MR SaNaITIAN
o Aq I & A A
1.2.1 MIMIoueIANN I Iunsmzinouiiows

1.2.1.1 wsadin 1§ lumsisonuem1saiugas Murashige and Skoog (1962)

. . Bunuild
a5l gasai e -
(UaanIu/ans)
Ammonium nitrate NH,NO, 1,650
Potassium nitrate KNO, 1,900
Calcium chloride CaCl,;2H,0 440
Magnesium sulfate MgSO,-7H,0 370
Potassium dihydrogen phosphate | KH,PO, 170
Boric acid H,BO, 6.2
Manganese sulfate MnSO,'H,0 6.9
Zinc sulphate ZnSO,H,0 6.14
Potassium iodine KI 0.83
Sodium molybdate Na,MoO,-2H,0 0.25
Copper sulphate CuSO,-2H,0 0.025
Cobolt chloride CoCl,-6H,0 0.025
Sodium-EDTA Na-EDTA 37.25
Ferrous sulphate FeSO,7H,0 27.85
Glycine 2.0
Nicotinic acid 0.5
Pyridoxine HCI 0.5
Thiamine HCI 0.1
Myo-Inositol 100
Sucrose 20,000
pH 5.6
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1.2.1.2 msutsnguansmiivagmsesoumsazarodudy ¥oIgaseris MS d111s0

v [ L g
U1 6 stock A9l

Stock sl W | Bwasiefon | oy | Baumsiigalld
(M) (@n3) an) (ladans/ang)

1 Ammonium nitrate 82.5 1 50 20
Potassium nitrate 95
Magnesium sulphate 18.5
Potassium dihydrogen
Phosphate 8.5

2 Calcium chloride 44 1 100 10

3 Boric acid 6.2 1 1,000 1
Potassium iodine 0.83
Sodium molybdate 0.25
Cobolt chloride 0.025

4 Manganese sulphate 0.69 1 10 10
Zinc sulphate 0.614
Copper sulphate 0.0025

5 Sodium-EDTA 3.725 1 100 10
Ferrous sulphate 2.785

6 Inosital 100 1 100 10
Nicotinic 0.05
Pyridoxine HCI 0.05

| Thiamine HCl1 0.01

Glycine 0.2

1.2.1.3 NSWITUND NSRS MS

1) 11 stock solution 1199 WI5IWAUMINUTUIATAINAITI INOIATUNOINTS

a . a sda ¥ "y
1 aag Iﬂﬂm stock solution aﬂuuﬂmaswuu1ﬂauagumﬂizmm 500 ml

az0y

a %’ a a g g
2) Buhnag lasa 20% Tuerms 1 aas @uhmaylasa 20 n5u auld
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3) iAnees TuululSmamundmual3lunsasgasemisdsuaSuald

AU 1 Ans
o @ a3 v 1
#) hwriamanuilunsa — a1 1181 pH 5.6 Tasld NaOH 1 N uag
HCl1N
5)@udu 8.5 N5y Aoems 1 das naoujuldazaelaldden lulasnd
o ' g S & A gy
6) s vmualaviadsuiiate Idinunsaumuvuiaviatladuin
THatin

° - t -g A o g 4' a
7) 1hwaa01m15 T Hsinge lasldndeiiennuaulewr figungil 121

o -4 Y -1
ﬂﬂﬁ’ll“]fal%ﬂﬂ AMUAY 15 YOUA/M1519179 U 15 UM

= o
1.2.2 MssI0uaas lyy
o 1 a 1
1.2.2.1 ﬂﬂﬂlluﬂi]ilﬂﬂﬂmu (Auxin) 1Aun Naphtaleneacetic (NAA)
I'4 ’ a '
1.2.2.2 ﬁaﬂuuﬂqu'lmim'lﬂuu (Cytokinin) TAun Benzyladenine (BA)
) o 3 P G o ' ~ =1
(#3085 INUANUIANYY 1 mg/ml USUIAT 25 ml FIMSIASONTDS INULAA FUATLIAS UL
o & o [ a @ o 4' v =~ o o
vy laeriges luuunazstiaun 25 mg azarelualhasewniuizay 1asaosAuaIn
o H) v 3 @& o
azalwnaziegausss luuazatonua nntudsSuilSuasdrninauliasy 25 mt nu'ldly

o d a
VIATY) NN 4 °C

@ o o G) o
1.2.3 ﬂ')ﬂ’]aga'lﬂ‘n!ﬁll'lzﬂuﬁluﬂ’]ilﬂiﬂuaﬂsiuu

803 luu Aazany
NAA IN NaOH
2,4-D 50% EtOH 1150 1N NaOH
BA 1N NaOH
Kinetin 1N NaOH
TDZ 1IN NaOH #58 IN KOH
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a d
1.3 msm‘%aumsaumu

1.3.1 37uelSe
0o o o o o I~ g
it Tsaaudedazeranazdenlaen dinvuwilusunuilszuin 0.5
s ° s 3 @ w Yy o ) & a
wruAa s s mindSuia 50 nsu amiurulditurueung 0.5 x 0.5 URAT a9

gasoms auldiudsinszoenagasomis

1.3.2 nd2unow
° = & &
vindeneuignilszanadesas 50 - 70 wnlennldenuasiumwiziiiondavld
g £ a ° o 3 @ a 2 ¢ vy &
Ausunundsgnm 0.5 @udmas dangaihminiFunm 50 asu smiuduldiduduauie

0.5 x 0.5 IUAIAT NGRS AulndIonaunszNENIgATOIN IS

? ¥
1.3.3 HIUSNI1IDDU
- vy ¥ o d ao 4 ¥ o » ' o 3
Lﬁﬂﬂh:‘ﬂinumﬂn‘ﬂﬁ’mﬂjmluﬂuaﬂymztﬂu}u HIVEANINIUIRIDDN UIUI
¥ ' g ¥ a Aaa a v ¥ Y ' &
n$w51jﬂﬂuﬂ1ﬂ1ﬁu‘lm 150 yaaang lﬂua\31ugﬂiﬂ‘lﬂ15 ﬂuc‘lﬂu1u3w513@ﬂuﬂ5$ﬂ1ﬂﬂ'}q@5
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MIMUIUMNIIGDA

1 a d ° T a o a
AM3190 15 M5 aRTzraNuelsisuvessnusealni lumsfny1daninaves NAA #
LAUAMUITUGY 0, 0.25 4D 0.5 UaANTUADAAT 591N BA N3LAUANUTNTY 0,

a a o 1 a oy @ d
2,510 5 yaanIuavnnsg 1u®m15 MS lﬂuna’] 16 ﬁﬂﬂ’]‘ﬂ

Source of variation DF Sum of Squares Mean Square F Value Pr>F
Model 8 16.7619 2.0952 1.43 0.2275
Error 28 41.0083 1.4645

Corrected Total 36 57.7702

C.V.(%)=21.17

3 a Jd a o -
maai 16 Msanszianulslsiuvesnugevessen lunisAnyiBninaves NAA #i
STAUANUTUTY 0, 0.25 1AL 0.5 WaanFuADAAS 5907 BA Aszaunnududu o,

a a o P a o o
2.5 uaz 5 Saansuasans Tuemis Ms (Hurna 16 dlav

Source of variation DF Sum of Squares Mean Square F Value Pr>F
Model 8 6.36744 0.7959 1.50 0.2011
Error 28 14.8345 0.5298

Corrected Total 36 21.2020

C.V.(%)=26.35

H a 4 : o a Ao 4 Y]
M3 17 mMmsizianuulsdsiuvessiminaa luasAnuigninaves NAA A52AU
ALY 0, 0.25 1AL 0.5 NaAnTuABAAS 5IUND BA AszAuAMIUdY 0, .5

a a o "o I~ Y] 'd
Uaz 5 Haansuaeaas 1o MS tlunal 16 dlav

Source of variation DF Sum of Squares Mean Square F Value Pr>F
Model 8 1.1454 0.1431 2.15 0.0637
Error 28 1.8606 0.0664
Corrected Total 36 1.8606 0.0664

CV.(%)=37.16
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o

4 a s ° a o {
Mi319n 18 MAaTzHaNulIlsmvessuiusn lumsinudninaves NAA Nszay
ANUTUTY 0, 0.25 Az 0.5 TAANSUADANT TIUAU BA NITAVANUTNTY 0, 2.5

waz 5 daandusneans luemis Ms Wunar 16 e

Source of variation DF Sum of Squares Mean Square F Value Pr>F
Model 8 221.5853 27.6981 1.32 0.2743
Error 28 587.4416 20.9800

Corrected Total 36 809.0270

C.V.(%)=42.96

H Py ' a a d' @
M9197 19 M3 aasizranuudsdsiuvesnnuenisin lunmsanudninavos NAA Nszan
AMUTUTY 0, 0.25 LAz 0.5 TaANSUADAAT 3IUNY BA NIZAUANNITUTY 0, 2.5

a a o 1 I~ @ o
uag 5 Yaansuaeans 1uomis MS thuian 16 e

Source of variation DF Sum of Squares Mean Square F Value Pr>F
Model 8 5.0778 0.6347 1.68 0.1464
Error 28 10.5508 0.3768

Corrected Total 36 15.6286

C.V. (%)=130.88

! a d ° 1 a o o
ﬂ'li'lxlﬁ 20 M5 3nT1EHaNulsUsmvesnuuvoalny 114ﬂ'liﬁﬂ'kl'lﬂﬂﬁWﬁﬂlENﬂ'lﬁ'lilﬁill
[ 4 [
aemss Ay Tavesduseuiitosluemis Ms # lifimsarugumsnsy (NBI)

Fluran 16 dlens

Source of variation DF Sum of Squares Mean Square F Value Pr>F
Model 7 27.8458 3.9779 2.60 0.0338
Error 28 42.9041 1.5322

Corrected Total 35 70.7500

C.V.(%)=31.60
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4 o L4 a o =
ﬂ]i]dﬁ 21 fﬂi'JlﬂiTS‘Hﬂ'J'IiJLL‘]JT]JS'JN“'UENﬂ'J'IiJ'L;Nﬂl?NU't)ﬂ 1“ﬂ15ﬁﬂ‘ﬂ19ﬂﬁﬂﬂﬂ]ﬂﬂﬂ1ﬂ15&'@7531
’ = = Y J d' dy d' a =3
ﬂamsmnujmuimamuaaumauﬂuam15 MS ﬂ"lilllﬁﬁﬂﬁﬂﬂuﬂﬁﬁ]iiy (NB1)

dunan 16 dlav

Source of variation DF Sum of Squares ~ Mean Square F Value Pr>F
Model 7 1.9493 0.2784 3.32 0.0107
Error 28 2.3520 0.0840

Corrected Total 35 43013

C.V. (%)= 15.09

4 a 4 g @ a a ) .
ﬂ]i]xi‘ﬁ 22 ﬂ'li’)lﬂi'IZ’Hﬂ’)'liJ!!ﬂS“lJS’)u‘llf]\iu'muﬂﬂﬁ 11”1'15ﬁﬂ‘kl'lﬂﬂ'ﬁﬂﬁﬂ]ﬂﬂﬂ'l'ﬁ'lilﬂiﬂﬂﬂ
v 9 ]
assaavTavesduseuaoaluemis Ms fluliarsaruagunisieie (NBI)

i 16 dlawd

Source of variation DF Sum of Squares ~ Mean Square F Value Pr>F
Model 7 0.9836 0.14052 6.87 0.0001
Error 28 0.5723 0.0204

Corrected Total 35 1.5559

C.V.(%)=29.90

15190 23 Msaasizdanuulsdsivvestiiusin lumsAnuidnsnavsso s une
v 9 [
masyial Invesauseuidedluams Ms  #iludiarsaaugunisnsy (NBI)

Furan 16 ddad

| Source of variation DF Sum of Squares  Mean Square F Value Pr>F
Model 7 460.8847 65.8406 12.96 0.0001
Error 28 142.2541 5.0805
Corrected Total 35 603.1388

C.V.(%)=38.82
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H a I'4 a a =Y J
VHSN‘?I 24 MsuasizraNuulsyYsivvesnnuesn 114f'niﬁﬂ‘y1ﬂﬂﬁWﬁﬂJE}\1’01ﬁ15lﬁSMﬂﬂ
[ 4

a a 9/ 1 A A ~ 1 a
nmsivsandv lnvesduseuibosluemis Ms A luliasaiugunisiadey (NBI)

Flunan 16 dlav

Source of variation DF Sum of Squares Mean Square F Value Pr>F
Model 7 19.7576 2.8225 9.09 0.0001
Error 28 8.6955 0.3105

Corrected Total 35 28.4532

C.V.(%)=124.88

M3199 25 MsAasizianuulsilsiuvessuausealuy lumsAnuianinavessmisasy
v ¥ »
Asnmsies Al Tavesduseuiifosluemis Ms  fliasniugunisinig NAA

a a o " a [~ o I'd
ALY 0.5 Taansuasaas (NB3) Wunal 16 dilam

Source of variation DF Sum of Squares Mean Square F Value Pr>F
Model 7 50.3484 7.1926 5.48 0.0007
Error 25 32.8333 1.3133

Corrected Total 32 83.1818

C.V.(%)=25.72

3 a 4 a o o
3197 26 M3 AAsIzRaNMlssmvesnNNgIveten TunmsAnuBninavesemsiasu
Y '
asmsosauay Tnvesduseuiidosluemis Ms  Alld1snaugua1sns o NAA

anududy 0.5 Taansuaeans (NB3) ithunar 16 dlaw

‘ Source of variation DF Sum of Squares Mean Square F Value Pr>F
Model 7 2.1623 0.3089 2.02 0.0921
Error 25 3.8182 0.1527
Corrected Total 32 5.9806

C.V.(%)=23.32
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H a 4 ¥ Y a a =Y 1
ﬂ]TNﬁ 27 ﬂ‘li'Jlﬂi‘lzﬁﬂj‘luuﬂiﬂi')uﬂlﬂqu‘IﬁUﬂﬁﬂ 111ﬂ‘liﬁﬂHWE)W'ﬁWﬁQIﬂQa‘Iﬁ‘IilﬁiUﬂﬂ
[ 4 '
ﬂ']il%iiylﬂviﬂﬂlﬂ\’ﬂyuﬂﬂuﬂlaﬂqﬁluﬂ']ﬂ'ﬁ MS NUAITAIUANNITIVTHY NAA A1

WUy 0.5 Taaniudeans (NB3) iHlunal 16 dlav

Source of variation DF Sum of Squares Mean Square F Value Pr>F
Model 7 0.6377 0.0911 2.11 0.0802
Error 25 1.0801 0.0432

Corrected Total 32 1.7178

C.V. (%)= 50.81

H = 4 ° a a Py []
FI'ITNﬁ 28 MsansizraNuulsdswvestiuIun 111ﬂ'liﬁﬂﬂTﬂﬂﬁWﬁﬂﬂQﬂWﬁ'ﬁlﬁiUﬂﬂ
[ H
nsios Ay Tnvasdussuniduslueomis MS ALA15AIUYUNITIITEY NAA AW

WUt 0.5 Tadniudeans (NB3) itlunan 16 dila

Source of variation DF Sum of Squares Mean Square F Value Pr>F
Model 7 244.5746 34.9392 6.16 0.0003
Error 25 141.8041 5.6721

Corrected Total 32 386.3787

C.V.(%)=5685

4 a L4 a a = J
FI'ITN'?I 29 MsunsIzHaNuLlslsmvesnnus1sIn 1uﬂ15ﬁﬂy1’0ﬂ'ﬁwa‘“ﬂ\181ﬁ'}5lfﬁllﬂ’i)
v ¥ 1
53y lavesdussuiinesluemis Ms ilid1sninaumsivig NAA A

[Wudu 0.5 Taanuroans (NB3) 1tua 16 dley

Source of variation DF Sum of Squares ~ Mean Square F Value Pr>F
Model 7 8.7070 1.2438 2.96 0.0211
Error 25 10.5094 0.4203

Corrected Total 32 19.2165

C.V.(%)=34.71



73

4 a L4 o v a a a

mswﬁ 30 ﬂﬁ’)lﬂﬂx‘ﬁﬂ’ﬂilllﬂiﬂi’)u1183%11!’31!00?!1‘}111 1uﬂ15ﬁﬂ'ﬂ1@ﬂﬁﬂﬂﬂmﬂﬂ1ﬂ15Lﬁ511
Py ]

apn1sios Ay lnvosduspuiiaosluetis MS  AllasaiuqunIsiesy NAA

a a w t Y a a o P a
ANUTUTY 0.5 HAANSUADANS UAZ BA ANUMNTY 2.5 laansuanans (NB6)

whuran 16 ddart

Source of variation DF Sum of Squares Mean Square F Value Pr>F
Model 7 19.9595 2.8513 4.10 0.0035
Error 27 18.7833 0.6956

Corrected Total 34 38.7428

C.V.(%)=24.43

M3130 31 MsInszianuulsisiuvesnnugavesen Tumsinuidninavesomisiasy

[ 4
apnsies Ay Tavosdusouninesluomis MS Allarsaiugunisiesy NAA

ANULTUIY 0.5 HaansuadAns Az BA aNuEudy 2.5 1aansSuAoaas (NB6)

Huna 16 eyt

Source of variation DF Sum of Squares Mean Square F Value Pr>F
Model 7 0.9511 0.1358 1.84 0.1204
Error 27 1.9948 0.0738

Corrected Total 34 2.9460

C.V.(%)=16.18

1 o 4 %’ o a a =Y
M3139 32 msansiwdanuulsdsauveniminaa lunisAnudninavesemisasy
[ 4 v
apMmsvs Al Tnvesdusouidesluemis MS  Alia15AIUquUNIsI93 Yy NAA
ANududY 0.5 Tadniunodns uaz BA anwdudu 2.5 ladniuaodns (NB6)

Wunan 16 dlam

Source of variation DF Sum of Squares Mean Square F Value Pr>F
Model 7 0.5807 0.0829 2.7 0.0288
Error 27 0.8256 0.0305

Corrected Total 34 1.4064

C.V.(%)=47.08
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1 ) a o a oA Y
M319N 33 M aanzvanunlsdsiuvessuauin lunisAnuidnInavessmisasy
v 9 )
apnsinsaudu Tavesaudeuninosluemis Ms  Alia1saIugunIss gy NAA
AMMTNAY 0.5 TadnsSuAdans uaz BA anuudu 2.5 Naansuaaias (NB6)

Fua 16 dlav

Source of variation DF Sum of Squares Mean Square F Value Pr>F
Model 7 147.9648 21.1378 2.14 0.0728
Error 27 266.2208 9.8600

Corrected Total 34 414.1857

C.V.(%)=174.01

Y = o o =Y
M3199 34 MsTasizvanuudsdsiuvesnnuesn lunisfnudninavssemisasy
» 9 v
asnsinsdy lavesaussunineslusmis Ms  Mlimsaaugunises gy NaA
AMUTudY 0.5 TadnSuAeans uaz BA AUt 2.5 aansSudsans (NB6)

duan 16 Fland

Source of variation DF Sum of Squares Mean Square F Value Pr>F
Model 7 9.2585 1.3226 4.12 0.0034
Error 27 8.6742 0.3212

Corrected Total 34 17.9327

C.V.(%)=31.55

4 a o o 1 a a =y
M3197 35 Myaaseianuulsilsveshiuiveealny lun1sAnudnsnavesmisiasy
r 9 I3
- aamssday lnvesausouidosluemis Ms  Ald1sAILANNISINS oY NAA
ANUIUTY 0.5 UadNSUADAAS uaz BA ANMIUTY 5.0 NaanSudoans (NBY)

Whunan 16 dlant

Source of variation DF Sum of Squares Mean Square F Value Pr>F
Model 7 15.10 2.1571 2.07 0.0766
Error 32 3340 1.0437

Corrected Total 39 48.50

CV.(%)=2724
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| a 4 a a Y
M3191 36 M3 ANTIZMANIss MY NUgIwesea TumsAnuBnInavesa ISy
» Y v
aomsns Ay Tnvesdudeunidosluemis Ms  Alidrsaiununisinig NAA
anududu 0.5 fiadnsuaodns uaz BA anududu 5.0 fadniureans (NB9)

Hluna 16 dlam

Source of variation DF Sum of Squares Mean Square F Value Pr>F
Model 7 2.3679 0.3382 5.46 0.0003
Error 32 1.9820 0.0619

Corrected Total 39 4.3499

C.V. (%) =15.33

H ’ - -3
A1519M 37 Msamsizvanuudsisruvaniminae lunisAnyidninavesavisiaSy
[ » 1]
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ANUTUTU 0.5 UaANSUADANT Uaz BA AMUAUYU 5.0 TaansuAaans (NBY)

Flurnan 16 e

Source of variation DF Sum of Squares Mean Square F Value Pr>F
Model 7 1.7898 0.2556 5.34 0.0004
Error 32 1.5322 0.0478

Corrected Total 39 3.3221

C.V. (%) =50.77
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AMuTNYdU 0.5 TadnTuapaAs uaz BA ANuMudU 5.0 laansuAadas (NB9)

Fuan 16 dlat

Source of variation DF Sum of Squares Mean Square F Value Pr>F
Model 7 480.5437 68.6491 11.16 <.0001
Error 32 196.8000 6.1500

Corrected Total 39 677.3437

C.V.(%)=42.66
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Funan 16 Fendt

Source of variation DF Sum of Squares Mean Square F Value Pr>F
Model 7 449166 6.4166 9.41 <.0001
Error 32 21.8266 0.6820

Corrected Total 39 66.7432

C.V.(%)=36.59
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(NB1) Flua 16 dlam

Source of variation DF Sum of Squares Mean Square F Value | Pr>F
Model 3 19.2375 6.4125 2.07 0.1442
Error 16 49.5000 3.0937

Corrected Total 19 68.7375

C.V. (%)=135.00
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w3y (NB1) tiiuan 16 daland

Source of variation DF Sum of Squares Mean Square F Value Pr>F
Model 3 7.9043 2.6347 4.88 0.0135
Error 16 8.6320 0.5395

Corrected Total 19 16.5363

CV.(%)=17.90
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Fluna 16 dlad

Source of variation DF Sum of Squares Mean Square F Value Pr>F
Model 3 0.7121 0.2373 3.15 0.0540
Error 16 1.2061 0.0753

Cormected Total 19 19182

C.V. (%) =46.81

H a s ° a a 2
15197 43 MsTnszinulsUsiuveasausn lumsAnvieninavenimiaglasa
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aensivsgay Tavesdussuninoalueimis Ms Nluliarsaugumsiesy (NB1)

Funan 16 dla

Source of variation DF Sum of Squares Mean Square F Value Pr>F
Model 3 266.5375 88.8458 2.43 0.1026
Error 16 584.1000 36.506

Corrected Total 19 850.6375

C.V.(%)=6245
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Flura 16 dlend

Source of variation DF Sum of Squares Mean Square F Value Pr>F
Model 3 1.0928 0.3642 0.83 0.4988
Error 16 7.0590 0.4411

Corrected Total 19 8.1518

C.V. (%) =36.56
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" a o 9 ) d' dy d‘d o
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Y a a o 1 a =] o 4
NAA ANUVUVU 0.5 Uaaniunoans (NB3) wunan 16 dlam

Source of variation DF Sum of Squares Mean Square F Value Pr>F
Model 3 7.2375 2.4125 1.98 0.1577
Error 16 19.5000 1.2187

Corrected Total 19 26.7375

C.V. (%)=29.63
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MIwh 46 Msanszianulslsuvesnnugevessea lunisAnuidninaveniaia
v ¥ 3
glnsa AemansyiAy lnvesdusoumesluemis MS Aliasniugumsiniey

9 A a w1 a < o L4
NAA ANNNUUY 0.5 Haaniuasans (NB3) wunal 16 ddaw

Source of variation DF Sum of Squares Mean Square F Value Pr>F
Model 3 7.1013 23671 7.26 0.0027
Error 16 5.2150 0.3259

Corrected Total 19 12.3163

C.V. (%) =2291
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ﬂﬂﬂ"limifglﬁﬂiﬁﬁlﬂﬂﬁu@ﬂu‘Vllaﬂﬁiuﬂ”lﬂ”li MS NUAITAIVAUNITIBIY NAA

a a @ 1 a o o L4
mmﬁm’l’u 0.5 yaaniumoans (NB3) Wuran 16 dda

Source of variation DF Sum of Squares Mean Square F Value Pr>F
Model 3 0.1527 0.0509 1.00 0.4200
Error 16 0.8178 0.0511

Corrected Total 19 0.9705

C.V.(%)=48.62
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M313N 48 Msansziauulsdsauvessiuausin lumsanyieninavesimaglase
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AU 0.5 TaansSuasans (NB3) dural 16 gl

Source of variation DF Sum of Squares Mean Square F Value Pr>F
Model 3 204.9375 68.3125 2.34 0.1123
Error 16 467.70 29.2312

Corrected Total 19 672.6375

C.V. (%) =60.59
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M3 49 M3 TR zanuulsUsuvesnnuensin lumsanuaninavenimiagylnsa
L 4 v
Ao auau Tavesdusouniassluomis MS Ald1sAILUANNISINT Y NAA

v Y a a o o I~ LY o
ANV 0.5 Naaniuaoans (NB3) 1luan 16 d1lant

Source of variation DF Sum of Squares Mean Square F Value Pr>F
Modetl 3 3.9421 1.3140 2.54 0.0927
Error 16 8.2654 0.5165

Corrected Total 19 12.2075

C.V.(%)=39.33
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MINN 50 N1suazianuulslsiuvessiuiueealvi lunisdnudniwavesiiaa
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NAA AMMTNIY 0.5 NaansuAsans uas BA AMTNYY 2.5 Uaansuaoans

(NB6) 1luraan 16 dawi

Source of variation DF Sum of Squares Mean Square F Value Pr>F
Model 3 60.4500 20.150 2.43 0.1027
Error 16 132.5000 8.2812

Corrected Total 19 192.9500

C.V.(%)=63.25
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(NB6) lura 16 dlant

Source of variation DF Sum of Squares Mean Square F Value Pr>F
Model 3 11.3373 3.7791 9.68 0.0007
Error 16 6.2440 0.3902

Corrected Total 19 17.5813

C.V.(%)=2443
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M319A 52 Msimsigdanunlsisiuvenimings lunisAnyianinavesiwag lasd
W .
asn1519s aAu TavesAudaufiaosluemis MS  Alia15AIUAUNITINS Y NAA
ANutudu 0.5 Tadniuaedas uag BA anwdudu 2.5 NaansudAodas (NB6)

dluat 16 dlat

Source of variation DF Sum of Squares Mean Square F Value Pr>F
Model 3 0.4760 0.1586 1.37 0.2878
Error 16 1.8536 0.1158

Corrected Total 19 2.3296

C.V. (%) =68.07
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M3 53 Msanziauulslsvvessiausn lumstanmaniwavenhaiaglase
[ 4 )
aomss Ay Invesdussuiibeslueimis Ms  #ilimsaiugunisiosgy NAA
ANUTUTU 0.5 TadniuADANT HAL BA A2dudu 2.5 ladniudpans (NB6)

dlunai 16 dlany

Source of variation DF Sum of Squares Mean Square F Value Pr>F
Model 3 338.9500 112.9833 6.43 0.0046
Error 16 281.1000 17.56870

Corrected Total 19 620.0500

C.V.(%)=57.03
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aon1sos Al Tnvesdusouinuiluemis MS  Alia1sniugunisiosy NAA
ANWIUIU 0.5 VARNSUADAAT AT BA ANWWUTY 2.5 TaAnsudoans (NB6)

duna 16 dlenrt

Source of variation DF Sum of Squares Mean Square F Value Pr>F
Model 3 2.7637 0.9212 5.68 0.0076
Error 16 2.5943 0.1621

Corrected Total 19 5.3580

C.V.(%)=125.17
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M9 55 M3Inszinunlsdsuvessuausealmi lumisdnyidninaveninma
[ 4 ]
glasa aemswsauanlavesdudeuitesluomis MS Alid1sAIugUMsINS Y
NAA AUt 0.5 indniuAeans uaz BA anusudu 5.0 Tadnsudns (NBY)

Funa 16 dlad

Source of variation DF Sum of Squares Mean Square F Value Pr>F
Model 3 4.00 1.33 1.06 0.3951
Error 16 20.20 1.2625

Corrected Total 19 24.20

C.V.(%)=135.11
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NAA ANUMUTY 0.5 aanSuUADAAS AT BA AUITUTU 5.0 Hadnsuneans

(NB9) iluran 16 a1y

Source of variation DF Sum of Squares Mean Square F Value Pr>F
Model 3 17.3503 5.7834 16.86 <.0001
Error 16 5.4887 0.3430

Corrected Total 19 22.8390

C.V.(%)=25.98
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uran 16 Sl

Source of variation DF Sum of Squares Mean Square F Value Pr>F
Model 3 1.0539 0.3513 3.38 0.0443
Error 16 1.6626 0.1039

Corrected Total 19 2.7165

C.V.(%)=72.85

i =y 4 ° a a ¥
M3199 58 Msanseianuulslsiuvessiuiusin lumsiinuigniwaveniaiaglasa
r ¥ ’
aensis Ay Tnvesdusounmosluoimis MS ATAISAIWANNITIATY NAA
ANWTudu 0.5 HadnsuAeans uaz BA anuudy 5.0 liadniuaodns (NB9)

dluraan 16 dlam

Source of variation DF  Sum of Squares Mean Square F Value Pr>F
Model 3 537.7660 179.2553 4.09 0.0247
Error 16 700.6520 43.7907

Corrected Total 19 1238.4180

C.V. (%)= 186.05
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AUV 0.5 UadnsuAoaas uaz BA ANUIUYY 5.0 Jaansuaoans (NB9)

Flunal 16 dlam

Source of variation DF Sum of Squares Mean Square F Value Pr>F
Model 3 13.9323 4.6441 4.58 0.0169
Error 16 16.2365 1.0147

Corrected Total 19 30.1689

C.V.(%)=51.45
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(NB1) uran 16 dulanyt

Source of variation DF Sum of Squares Mean Square F Value Pr>F
Model 1 0.90 0.90 0.71 0.4230
Error 8 10.10 1.26

Corrected Total 9 11.00

C.V.(%)=28.09
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(NB1) Wuran 16 dalat

Source of variation DF Sum of Squares Mean Square F Value Pr>F
Model 1 0.0722 0.0722 0.23 0.6453
Error 8 2.5350 0.3168

Corrected Total 9 2.6072

C.V. (%) =20.07
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M3199 62 M3 anszHauulsismveniminas lumsAnyidninavesannzgungil
v Y v

Aon15193 guesruseuassluemis Ms Aluliasaruquaisniy N1 lu

as L4
a1 16 dilav

Source of variation DF Sum of Squares Mean Square F Value Pr>F
Model 1 1.0304 1.0304 5.87 0.0416
Error 8 1.4038 0.1754

Corrected Total 9 2.4342

C.V.(%)=3431
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ADn15193 pIAuBaUNAslue1MIs MS N lNliarsnIuaunIsesy (NBI) il

as I'd
a1 16 dla

Source of variation DF Sum of Squares Mean Square F Value Pr>F
Model 1 342.2250 342.2250 2.95 0.1240
Error 8 926.9000 115.8625

Corrected Total 9 1269.1250

C.V.(%)=4438
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M3190 64 N3 AT IZRANULYT S IMNBInNNEITIN TumsAnyIBnEwavesanzgungl

v a ' a X = 1o a =1
AN 19193 yvosruseumesluemis Ms nhitimsnrugunisesy (NB1) Wy

a1 16 dlav

Source of variation DF Sum of Squares Mean Square F Value Pr>F
Model 1 3.2947 3.2947 3.11 0.1158
Error 8 8.4752 1.0594

Corrected Total 9 11.7700

C.V.(%)=4438
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a a w 1 a =1 ar J
ANUANYU 0.5 Vaansuaeans (NB3) ilumai 16 diav

Source of variation DF Sum of Squares Mean Square F Value Pr>F
Model 1 11.0250 11.0250 7.35 0.0266
Error 8 12.0000 1.500

Corrected Total 9 23.0250

C.V.(%)=33.55
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ANUITUTY 0.5 Uadnsunadns (NB3) 1lunal 16 dlar

Source of variation DF Sum of Squares Mean Square F Value Pr>F
Model 1 0.0202 0.0202 0.05 0.8238
Error 8 3.0600 0.3825

Corrected Total 9 3.0802

C.V. (%)= 25.61

: a 4 H o a o a
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DUt 0.5 Taaniuneaas (NB3) iHluna 16 dlan

Source of variation DF Sum of Squares Mean Square F Value Pr>F
Model 1 0.0022 0.0022 ©0.04 0.8447
Error 8 0.4396 0.0549

Corrected Total 9 0.4418

C.V.(%)=43.82
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Aensisyvosrusaun@e lueInis Ms Nliasarugunssy NAA AT

WUty 0.5 aansudeans (NB3) itlwaan 16 ddanvt

Source of variation DF Sum of Squares Mean Square F Value Pr>F
Model 1 30.6250 30.6250 0.65 0.4425
Error 8 375.4000 46.9250

Corrected Total 9 406.0250

C.V.(%)=64.32
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Wudu 0.5 Naansuanans (NB3) idurnal 16 diley

Source of variation DF Sum of Squares Mean Square F Value Pr>F
Model 1 0.0072 0.0072 0.01 0.9292
Error 8 6.9372 0.8671

Corrected Total 9 6.9444

C.V.(%)=139.6]
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W 16 ddavt

Source of variation DF Sum of Squares Mean Square F Value Pr>F
Model 1 13.5256 13.5256 5.16 0.0528
Error 8 20.9875 2.6234

Corrected Total 9 34.5132

C.V.(%)=32.64
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ANududy 0.5 lannsuAsans uaz BA ANudndy 2.5 Tadnsunodns (NB6)

Wl 16 et

Source of variation DF Sum of Squares Mean Square F Value Pr>F
Model | 5.0552 5.0552 54.73 <.0001
Error 8 0.7388 0.0923

Corrected Total 9 5.7940

CV.(%)=1146
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Flunan 16 dand

Source of variation DF Sum of Squares Mean Square F Value Pr>F
Model 1 1.8835 1.8835 68.92 <.0001
Error 8 0.2186 0.0273

Corrected Total 9 2.1022

C.V.(%)=20.16
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Fhuat 16 dadt

Source of variation DF Sum of Squares Mean Square F Value Pr>F
Model 1 166.0562 166.0562 9.77 0.0141
Error 8 135.9500 16.9937

Corrected Total 9 302.0062

C.V.(%)=126.29
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as 4
16 davi
Source of variation DF Sum of Squares Mean Square F Value Pr>F
Model 1 2.3522 2.3522 5.01 0.0557
Error 8 3.7596 0.4699
Corrected Total 9 6.1118

C.V.(%)=2587
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e 16 §ladt

Source of variation DF Sum of Squares Mean Square F Value Pr>F
Model 1 10.00 10.00 1.77 0.2196
Error 8 45.10 5.6375

Corrected Total 9 55.10

C.V.(%)=56.53
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dluna 16 dav

Source of variation DF Sum of Squares ~ Mean Square F Value Pr>F
Model 1 0.0302 0.0302 0.10 0.7591
Error 8 2.4020 0.3002

Corrected Total 9 2.4322

C.V.(%)=27.46
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o 4
16 d1lav
Source of variation DF Sum of Squares Mean Square F Value Pr>F
Model 1 0.1638 0.1638 1.05 0.3363
Error 8 1.2526 0.1565
Corrected Total 9 1.4164

C.V.(%)=281.42
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ar d
16 fam
Source of variation DF Sum of Squares ~ Mean Square F Value Pr>F
Model 1 286.2250 286.2250 2.33 0.1653
Error 8 981.9000 122.7375
Corrected Total 9 1268.1250

C.V. (%)= 283.61
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el 16 dulad

Source of variation DF Sum of Squares ~ Mean Square F Value Pr>F
Model 1 0.3422 0.3422 0.45 0.5206
Error 8 6.0648 0.7581

Corrected Total 9 6.4070

C.V.(%)=39.92
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