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MANUHIN N

MsINTHRMaNDTRveINY
1. Digestion in tubes with H,SO, — Salicylic acid — H,0, and Selinium (Novozamsky,
1983)
Reagents
1) Sulphuric acid, 96%, ¢[H,SO,]=18mol/l (d=1.84 g/ml)
2) Hydrogen peroxide 30% (w/w)
3) Selenium , powder
4) Salicylic acid, powder
5) - Sulphuric acid
6) Sulphuric acid — Selenium mixture ; Dissolve 3.5 g of selenium (3) in 1 litre of sulphuric
acid (1) by heating to about 3OOEC, while covering the beaker with a watch glass. The
originally black colour of the suspension turns via green/blue into clear light-yellow. The
entire process takes 3-4 hours
7) Digestion mixture ; Dissolve 7.2 g of salicylic acid (4) in 100 ml of Sulphuric acid-
Selenium mixture (5). This digestion mixture should not be stored for more than 48 hours.
Procedure
Weight, to the nearest 0.001 g, approximately 0.3 g of the dried plant material sample in
a metal weighing funnel and transfer the sample to a digestion tube. Take care that all the plant
material comes below the narrow part of the tube. Add 2.5 ml of the digestion mixture (6) and
swirl carefully until all the plant material is moistened. Allow to stand for at least 2 h. Prepare
also two blank digestions. Place the tube in the heating block and heat at 100" C for at least 2 h.
Remove the tube from the block, allow to cool, and add successively three 1-ml aliquots of
hydrogen peroxide (2). Mix carefully, but thoroughly after each addition. WARNING : the ceased
(approximately 10s) before adding the next portion. Place the tube again in the preheated block
and heat at 330 C . The digestion is considered complete when the digests have turned colorless
or light-yellow; this usually takes about 2 h. Remove the tube from the block and cool the room
temperature. Add 48.3 ml of water and mix. Allow to stand overnight. Mix again, transfer the

digest to a test tube and let settle.
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2. PSnalulasmunaviua (total-N) Taeds Colorimetry method (Novozamsky et al.,1974)

1.

MIIATONTNT

1. 10 M NaOH (8218 NaOH 200 g Tusindu 500 ua.)

2. Salicylicacid 110 g 114 10 M NaOH 105 wa. (w3eunonuldanm)

3. Na,HPO, buffer pH 12.3

4. 4% (w/v) EDTA

5. Sodium Hypochlorite 1 M 11 0.1 M NaOH 111311399149 20 Wa. Tus$ 100 wa.,
6. Nitroprusside 50 mg (0.050 g) Tusih 100 wa, (w5 euneulFau)

Solution I: (2) 50 W@a. +(6) 100 ¥a. +(4) 5 wa.

Solution IT: (3) 200 wa. +(6) 100 ¥a. + (5) 50 ¥a.

7. @15aza10NIATTIU (NH,),SO, AN 2500 Wa./ans

aza1e (NH,),S0, 11.793 g Tuti1 1 L (2500 ua./an3)

ad a 'd
IBMIVATIEH
A Yy Yy 9
1. ReanmsazalenInig L (NH,),S0, ldianududu 1,2.5,5.0,7.5, 100, 12.5
a 9 3‘ o'/

tag 15.0 va/ans asethinaulurasanaaes

2. Yulaaisazans extracts adluraoanaane 0.2 ua.

3. I@NEI5aza1d Solution I 314U 3 ¥a. 1A Solution I 11UIU 5 WA, MUAIAY

v v
[ v A a Aaan ] 4
4. wenasazanelidiny asna B luldRadgasoedisauysaium 2 aw.
5. 91UAINITAANAULEINAINGIIAAY 660 nm
= = 1 A Ao Y o & = Yy 9 !

6. nSeuisummaganauudenia ldnuasazareniasgiudgadinnududuluy

Y Y

faug 0-15 peN./ml. tarmuadlsunalulasnuianua

v
7. muwramydsnaluTasnunvualudliedianinauns
%N = AxV xdilution factor
6
10 x W

d' 9J 9 d‘ Y ] [ ] LY ] d‘ = [
1o A o ANnuTNIUYeIN  11Annsdesdiediavesdlesiuien/seuny

MIaeeNINTTIU (ugN/ml)

k4 v
V: ﬂiﬂ?@iﬂlﬂﬂﬁﬁﬁ%ﬁTﬂﬁ’J@EJNﬁQ‘I’iEJﬂﬁhléljﬁnﬂﬂﬁﬂﬂﬂ wa.)

Y

W :ihminaleganyniiangss (nSu)
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3. msmSanamleane Tariavun (total - P) (A5 @, 2544)
1. MSAIBNEI

1. MsWseNaIsazale Mixed reagent

0¥01Y ammonium vanadate 1.25 g Gl,m‘imgu@:ui‘imau 200 ml 1A HNO, (s.p. = 1.42)
Y3103 158.42 ml e Iidhiueg Idilueansazares n. dwmsuasazaie v. ldnnamsazais
ammonium molybdate tetra hydrate 31421 25.00 g Glm‘imé’u'eju 300 ml wé’qmmfuwau
A1382a8 N uazaITazatd v Waenund5ulSuasdlu 1,000 mi Taeld volumetric flask

2. M3A38Y standard-P 100 ppm

a

2 ; o 2

¥ potassium dihydrogen phosphate (KH,PO,) a‘uﬁqmwgu 105°C 1Wurai 2 ¥ lug

Y '
$119U 0.4390 g Ta1u volumetric flask ¥11A 1,000 ml 1@1/5V51A5A81INAY
= Y Yy 9 IS
3. M5 eY standard curve THRAIINYUUDY P 111U 0,4,8, 12,16 L1ag 20 ppm
1“]95) volumetric pipette 99 standard - P 100 ppm PIUIY 0, 1, 2, 3, 4u1a% 5ml
Y
Aud1901a 11 volumetric flask Y11 25 ml 1AL mixed reagent 8411151105 5 ml N9 INY
a Jy 9 o [ a I g’ o ' 9 g Qy
1A H,S0, ANMdNDY 1.88 M 119U 2 ml USu1/5masdlu 25 ml Tagrihndu meaudifnang
I o [ AA A g I~ 1 1 1
TAiddunar 20 i v ) Saanududuvesdnnavuiluainmsdoaniuueauas (absorbance)
A A Y A 9y A v o
NANVEIAAY 470 nm AIWATOS  Spectrophotometer  LAIVIUNTINUHAAIANVTUNUS
' ' 9y 9 o 1A 9 v
sErINMANUINTUYRIETazaeasgIunumne v 1a lagldnsu
an a d
2. 35M5INIITH
QAE1302A10A 106197 189INN15808 51U 5 ml a9lu volumetric flask YUIA 25 ml

Y v 4 2
IAY mixed reagent $149U 5 ml Y5UdTunasaretiinaun werdane1d 20 wii udnihldSannu

] 9
A a K

WUTUVOIFNNAVUHTOUNY  standard curve 1UdD 3 NeUMANUIUTUYDIFIDEINU

Y o

standard curve 4221w A 1T asassalualedianinauns

Total-P (%) = CxV,xV,x100

10KV, x W

do Aty p ludedraiionfSeudieuiiy standard curve - P (ppm)
v, : Usinasqaefiinnding s (i)

Vv, U5inasvesasazanefiosraanuai 1§nmsees (mi)

\2 USinasesazaoiiotailaaims e (mi)

g’ v W 1 A ~ Y 4
W 1Mina0819 NN Rz H (2)
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4. PSnadwunsFennaviam (total-K) (Helkme and Sparke, 1996)
1. MIAIBNES
1. M35A58Y standard - K 1,000 ppm

a

a = Y Y A [e) <3| o °
azate KCluSans (euliudeigamgil 105°C Wunar 2 $2Tu9) 1 0.9533 ¢
Y v
11 volumetric flask ¥11@ 500 ml 1A25VYUTHATABINAY
2. M5IATYN standar - K 100 ppm
Af standard - K 1,000 ppm $2u9u 10 ml Taeld volumetric pipette ld1u volumetric
Y v
flask Y119 100 ml ud1/5V15 A5 A8inAY
I
3. MN8N standard curve 1¥3ANNANTUY0I K 1T 0, 1, 2, 3, 4 1Az 5 ppm
1% volumetric pipette 919 standard - K 100 ppm WU 0, 1,2, 3, 4 1182 5 ml Talu
Y '
volumetric Y119 100 ml AN H,S0, A1mAndw 1.88 M $1u9u 2 ml U5u5uasdrninau
1 QY Y o Y o 1 Y A A A A .
e 1Fnudi1e uA8ATee Flame photometer N1ANE1IAAY 766.5 nm 9 slit width
N 0.7 1agh energy 081134 66 - 70
as a d
2. 3MIANeY
Aadsazaea106197 18913808 311U 1 ml 891U volumetric flask Y11A 100 ml

Y v 1
Y5u1/5uasarerinay 1111Ue11a81nT99 Flame photometer 11i4oU Y standard curve 472

Wwmuamlsuia K aeguns

Total - K (%) = Cx V,x V,;x100

V., xW

1ilo s ANty K ludlegaiien)ssuiieusy standard curve - K(ppm)

a { o a J
. Sunasgameimnimsizd (ml)

C
\Y
a % 1 qu/ Ay ¥ '
V,: ﬂiui@iﬂlﬂﬂfﬂiﬁ%ﬁ”lﬂ@’J’E)EJNVIQ“I’TN@TI"lﬂinﬂﬂWﬁEJﬂEJ (ml)
v

a [} 1 { A 4
1lS1asasazaieaiedan 1§ unszy (ml)

a

g} v W l A d‘ PIEY J
W Wninaledansn leinsiew (2)
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5. Measurement of Nitrogen fixation by leguminous
Determination of Allantoin (Young and Conway, 1942)
Reagent:
1. NaOH (0.5 M)
2. Phenylhydrazin hydrochloride (0.33%) (to be made fresh on each day of analysis and
store in a brown bottle)
3. Potassium ferricyanide (0.833%) (to be made fresh on each day of analysis and store in a
brown bottle)
4. HCI(0.65 M)
5. HCI (10 M) stroed at 0°C
6.  Allantoin standard (1.0 p mole/mL)
Dilute stock for peppering standard curve
1) 10 n mole/mL
2) 20 n mole/mL
3) 307 mole/mL
4) 40 n mole/mL
5) 507 mole/mL
Note: Always includes 2.5 mL distilled water blank with standard during analysis. A full set of
standards should be run through (0-125 »n mole; take 2.5 mL from each dilute stock) to check
linearity of response.
Procedure:
1. Pipette 0.05-0.10 mL of sap sample into each test tube and dilute to 2.5 mL with distilled
water.
2. Add 0.5 mL of 0.5M NaOH.
3. Mix and place tubes in boiling water bath for 10-15 min.
4. Remove tubes and allow to cool to room temperature, then add 0.5 mL of 0.65 M Hcl
and 0.5 mL of 0.33% phenylhydrazine hydrochloride to each tube.

5. Place tubes in boiling water bath for 2-4 min.
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6. Cool tubes immediately in ice bath for 15 min. (The rapidity of cooling is an important
factor in technique, rapid cooling increased the intensity of the final color and lower
temperatures also increase the color intensity.)

7. After removed tubes from ice bath, add 2 mL of 10 N HCI (chilled to 0°C) then 0.5 mL
of potassium ferricyanide. (mix immediately after each addition of potassium
ferricyanide)

8. Stand at room temperature for 10 minutes there is a 8-15% fading of color intensity,

therefore the measurement of sample should be finished within 20 min)
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Determination of Amino acids with Ninhydrin
(Yemm and Cocking, 1955) [An adaptation of the method by Herridge, 1984]
Reagents:
1. Citrate buffer pH5 (citric acid 16.8% w/v, NaOH 6.4% w/v)
2. Ninhydrin reagent Zninhydrin 0.96% (w/v), ascorbic acid 0.033% (w/v) in 2-
methoxyethanol)
3. Ethanol 60% (v/v)
4. Asparagine standard (2.5 p mole/mL)
Dilute stock for peppering standard curve
1) 50 n mole/mL
2) 100 n mole/mL
3) 150 n mole/mL
4) 200 n mole/mL
5) 250 n mole/mL
Note: Always includes 0.5 mL distilled water blank with standard during analysis. A full set of
standards should be run through (0-125 n mole, take 0.5 mL from each dilute stock) to check
linearity of response.
Procedure:
1. Pipette 0.05 mL of sap sample into each test tube and dilute to 0.5 mL with distilled
water.
2. Add 0.5 mL of citrate buffer.
3. Add 1.2 mL of ninhydrin reagent and mix well.
4. Place tubes in boiling water bath for 25 min.
5. Remove from boiling water bath and cool to room temperature then add 3 mL of 60%
ethanol.

6. Measure the absorbance at 570 nm.
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Determination of Nitrate(Cataldo et al, 1975)
Reagents:
1. 2N NaOH
2. 5% (w/v) Salicylic acid in concentrated H,SO, (SA- H,SO,) ( 5 g of salicylic acid in 100
mL of con. H,SO,, make fresh at least once each week and store in a brown bottle)
3. Nitrate atandard (25 pmole KNO, / mL )
Dilute stock for peppering standard curve
1) 2.50 pmole KNO,/mL
2) 5.00 pmole KNO,/mL
3) 7.50 pmole KNO, /mL
4) 10.0 pmole KNO,/mL
Note: Always includes 0.05 mL distilled water blank with standard during analysis. A full set of
standards should be run through (0-0.5 umole, take 0.05 mL from each dilute stock) to check
linearity of response.
Procedure:
1. Pipette 0.05 ml of sap sample into test tube.
2. Add 0.2 mL of 5% SA- H,SO, to sap sample and mix well.
3. Stand at room temperature for 20 min, then add 4.75 mL of 2N NaOH into tubes slowly
(to raise the pH above 12).

4. Cool to room temperature and measured the absorbance at 410 nm.

Relative ureide index
Relativeureide index (%) = _ UreideN x 100
Totalsap N
Since one ureide molecule contains 4 N-atom, ureide N is calculates as 4 x ureide molar

concentration. Total sap N is estimated as 4 x ureide + amino acid + nitrate.

The relative ureide index can be calculated as:

Relativeureide index (%) = 4 x Ureide x 100

(4 x ureide + amino acid + nitrate )



82

NANUIN U

H 1 a 4 an 09} % {
ﬂ1iNfl1ﬂN‘H’Jﬂﬁ 1 A1 Mean Square maqwami’ams1zﬁquﬁammaau1wuﬂggﬁaﬂm Nszee

20nADN (R1.5) 1AZTL8zAANNDOU (R3.5)

Source DF il
R1.5 R3.5

G]%(Rep) 3 0.0026 0.0041
umé”lﬂmﬁﬂu(Brady) 1 0.0117 0.1326*
Error Rep*Brady 3 0.0030

1o (Fer) 3 0.0089% 0.1043%*
Brady *Fer 3 0.0025

Error Rep*Brady*Fer 18 0.0019

H 1 a 4 aa 31 Y o {
ﬂ1i1\1ﬂ1ﬂwu’3ﬂﬁ 2 f11 Mean Square sllﬂ\‘iWﬁﬂ1§3lﬂ§”I$1’i‘l/leTﬂ@]5Ui’NuTHuﬂLLﬁQﬁWﬁHLLﬁSiUﬁ

Y 1 < { o
528x00nA0N (1.5) 52eAANNDDY (3.5) Lazszezinunalilnan (R6)

: o/ Y o Y
ndnuradnuasly

Source DF
R1.5 R3.5 R6
“§}1(Rep) 3 2,073.51 16,535.7 71,984.1
LL‘]_ISay”liI“mﬁEm(Brady) 1 7,384.77%% 8,309.9 8,761.6
Error Rep*Brady 3 138.85 1,391.5 1,251.6
‘ﬂfJ (Fer) 3 246.32 4,033.8* 4,734.7
Brady *Fer 3 362.75 1,407.1 3,839.5
Error Rep*Brady*Fer 18 326.61 1,122.0 7,961.3
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v Y
v a L4 aa o o Y LY
MIMANUINT 31 Mean Square VOINANTAUATIZHN WA DAV NI DUV IHN

LY [ a a A 3 A LY
NIATYTU Nﬂ"lummjm HASHAANAATINNTEZNUINEINNER

Source DF e
dnanasgie  dnliinasgiu HaNANIIN

G1‘?1(Rep) 3 1,716.6 2,264.54 2,264.54
LL‘UiayvlﬂmﬁﬂﬂJ(Brady) 1 226.85 381.57 381.57

Error Rep*Brady 3 3,476.85 3,087.19 3,087.19
o (Fer) 3 419.08 3,586.98 3,586.98
Brady *Fer 3 8,195.91 7,767.85 7,767.85
Error Rep*Brady*Fer 18 5,034.54 5,286.73 5,286.73

! 1 a 4 an a
AS1MANKINT 4 A1 Mean Square VoINANISAATIEHNadAveIlTua luTasuuas
S 3 1 o { a o 1 <
nlosiFud lulasmudiudridunazlunszezeonaen (1.5) szezanilngou (3.5) agszeziny

nelnas (R6)

Source DF PSanalulasiau westdua lulasiau
daudnunazly aduaauazly
R1.5 R3.5 R6 R1.5 R3.5 R6
GI%T(RCP) 3 2.7779 143.484 27.06 0.1445 3.6837 1.3119
wd s T donBrady) 1 0.2793 3.781 9.57 28262 1.6426 14238
Error Rep*Brady 3 41227 109.045 431 14113 50998  0.3142
o (Fer) 3 1.0535  70.467 5.08 02606 27364  0.0354
Brady *Fer 3 1.1571 39.878 33.35 0.8871 2.8305 0.9804

Error Rep*Brady*Fer 18 2.1389 20.074 32.24 0.5208 1.2712 0.7716
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4 J a 4 aa a o
m‘snmﬂwmnﬁ 5 A1 Mean Square 511?J\‘INﬁﬂ1i’3l,ﬂi13W‘i/]NﬁOGIGU?J{I“]Jiiﬂmﬂﬂﬁﬂﬂiﬁ!mg
J < 4 [ 1 o ! a o 1 ]
L‘]Ji’)ilﬁ]ﬁi@]Wﬂﬁﬂﬂiﬁﬁ?ﬂﬁ?%ﬂ!tﬁ%iﬂﬁSgﬂgﬂ’ﬂﬂﬂ’ﬂﬂ (1.5) seezARRNoU (3.5) uazszazinuy

nenilnaa (R6)

Source DF Bunanearlesa wesigudleanesa
diuddunazly agauaauuazly
R1.5 R3.5 R6 R1.5 R3.5 R6
F1(Rep) 3 0.0026  0.0601 2.34 7.267E-05 0.0011  2.0912
w3 s T Tlon(Brady) 1 0.0038  0.0389 0.13 7.605E-04  0.0005  0.3353
Error Rep*Brady 3 0.0007  0.0169 0.25 6.450E-05  0.0006  0.4820
lo (Fer) 3 0.0001 0.0141 0.44 2.441E-04  0.0006  0.2058
Brady *Fer 3 0.0004  0.0163 0.32 6.658E-05  0.0006  0.4674
Error Rep*Brady*Fer 18 0.0007  0.0137 0.28 1.786E-04  0.0008  0.2069

3 1 a 4 aa a
MINIMANUINT 6 A1 Mean Square VYBINAMTAATIEHNWADAVIUT I8 TN aToULaY
J 3 o =\ 1 o 9 d' Aa o v
Wosirua lnunageuaiuaiauuaz lunssezonnaon (1.5) 5zozAainoou (3.5) HaLILey

Aunetnaa (R6)

Source DF PSanadnunadean wesdualnunada
daudnunazly adudnumazly
RL5 R3.5 R6 RLS5 R3.5 R6
F1(Rep) 3 3.359 28.762 9.87 0.251 0243  0.444
(15 15 TnDen(Brady) 1 2.420 2.101 6.55 0.268 0.123 0206
Error Rep*Brady 3 0.221 2.770 2.30 0.099 0.116  0.145
ﬂEJ (Fer) 3 0.133 1.234 1.23 0.093 0.375 0.231
Brady *Fer 3 0.082 3.238 2.59 0.025 0.051 0.076

Error Rep*Brady*Fer 18 0.356 2.554 2.59 0.043 0.124 0.218
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H [ a 4 an J o
ﬂ"li%‘]ﬂWWJu'Jﬂﬁ 7 11 Mean Square ‘U'ENWﬁfﬂi'Jmﬁ'IZW1/]'l\“lﬁﬂ@lﬂl@\uﬂ@ﬂcﬁuﬁhluiﬁiﬁlu

Woanosa uaz InunaiFeon veelun 3 Aszezfumneilndga

Source DF sﬂaﬁcﬁuﬁmqmmﬂaﬂuﬁ 3

N P K
G]‘i‘W(Rep) 3 0.2680 0.0071 0.153
LLmayvlﬂ“mﬁim(Brady) 1 0.7875 0.0022 0.376
Error Rep*Brady 3 0.1098 0.0015 0.039
ﬂfl (Fer) 3 0.3399 0.0017 0.117
Brady *Fer 3 1.5315 0.0063 0.012
Error Rep*Brady*Fer 18 0.6925 0.0033 0.197

Y 1 a L4 a a
ﬂ]‘ﬂx‘iﬂ1ﬂﬂ1«!3ﬂﬁ 8 11 Mean Square "UENWafﬂi’Jlﬂi1$°Vi‘1/]Nﬁﬂ@lﬂl@\iﬂthmhlUIﬁiﬁ]ulmg

4 [ 1
wesidud lulasnudminunasgunasiindananszeziunedinas

Source pF Bnalulasnuduwandn  wesdudlulnsnuaunanan
Aninasgiv fnfintia dAnnasgiu fnfiatia
c]§I1(Rep) 3 14.3910 0.7583 0.2849 0.7589
Lmiéllﬂmﬁﬂll(Brady) 1 5.8482 0.1140 0.7200 0.1140
Error Rep*Brady 3 12.7181 0.2192 0.0986 0.2192
ﬂﬂ (Fer) 3 1.3265 0.2020 0.0014 0.2020
Brady *Fer 3 26.2903 0.1139 0.1575 0.1139

Error Rep*Brady*Fer 18 14.4003 0.2507 0.1670 0.2508
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$ 1 a 4 aa a [
ﬂ1§1ﬂﬂ1ﬂwu'3ﬂﬁ9 fI1 Mean Square YeawamsAnszinNaaavesdsanearosaas

I3 4 [ 1 LY U w Qy A 1< A LY
nlesiduaneanesadiuinunaigiuuazindaninszezifunerflnga

Source pF  WmaleareSadumanan  nlesfidudearieSadunanan

Annasg dnfiaiia dAninasgi finfiatia
c]%(Rep) 3 0.0255 0.0215 0.00071 0.00171
um?:"lﬂemﬁw(Brady) 1 0.0227 0.0052 0.00295 0.00194
Error Rep*Brady 3 0.0076 0.0058 0.00155 0.00154
o (Fer) 3 0.0013 0.0555 0.00073 0.00662
Brady *Fer 3 0.0234 0.0187 0.00152 0.00419
Error Rep*Brady*Fer 18 0.04153 0.0178 0.00218 0.00241

$ [ a 4 aa a
MININANKINA 10 A1 Mean Square VBINANITAATIZHNWADAVUS e TnunaiBeuas

I, Ay o o & A g A g
wlosidua Inunagondudninasgunazinaananszezimnuinelnegs

Source DF YSnadwumnadsen o ualnumandien
aIuNanan FIUNaNAn
dAninasgiu fnfiatia Annnsgiu infiaiia
«1‘?1(Rep) 3 0.0678 1.2557 0.106 0.006
um?:"lﬂemﬁau(Brady) 1 0.0693 0.2261 0.031 0.020
Error Rep*Brady 3 0.9821 0.0762 0.165 0.023
ﬂﬂ (Fer) 3 0.0644 1.1586 0.107 0.032
Brady *Fer 3 6.6280 0.3374 0.062 0.013

Error Rep*Brady*Fer 18 2.6550 0.6639 0.117 0.014
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d’ 1 a 4 aa 1 I 3 d 4
AINMANUINN 11 A1 Mean Square VIINANITUATIEUNINADAUDIAN Lﬂ@il%uﬂgiﬂ,ﬂﬂ

Fuiing Usualulasnunldonneimea (Ndfa) uaziSunaluTasnun ldanmsase nszes

29nA0N (R1.5)

Source DF %RUI Ndfa Nfixed
°§’1(Rep) 3 699.16 1014.97 1.72
um?:"lﬂemﬁau(Brady) 1 1204.06  1747.59 2.10
Error Rep*Brady 3 204.88 297.24 0.57
ﬂﬂ (Fer) 3 661.36 960.04* 1.48
Brady *Fer 3 130.67 189.68 0.73
Error Rep*Brady*Fer 18 134.99 195.92 0.50

H ' a g aa -4 sy
msnmawmnﬁ 12 711 Mean Square "’U’ENN'Gﬂ"lﬁﬂ!ﬂﬁ?%ﬁﬂ']\iﬁﬂﬂﬂl@ﬂlﬂ@ﬁL“]f‘l!@]E‘ﬁll’f)ﬂﬁ'NWVI

4

)il

UsualuTasnunldaneina (Ndfa) uazdlsua luTasmunldanmsass nszezaain

991U (R3.5)

Source DF %RUI Ndfa Nfixed
°]°;1(Rep) 3 201.36 448.65 74.27
umﬁy“lﬂmﬁau(lsrady) 1 118.85* 264.79% 18.26
Error Rep*Brady 3 6.82 15.20 43.96
i!El (Fer) 3 735.88%* 1639.74%* 13.19
Brady *Fer 3 73.81 164.30 17.58
Error Rep*Brady*Fer 18 43.81 97.61 9.39

MIMANUING 13 A1 Mean

a o 1 o A o Y { < { |
(I¥UAIUNT) 1UTaRAY SuuNIdeduvesdudunasilnaanszeznuneIineaa

Square

Source DF  ANNga (1)  S1uaudo/au S1OuRYRY
G]?W(Rep) 3 53.35 0.08 0.09
LL‘i_IiayvliI“mﬁﬂu(Brady) 1 1.43 1.09 0.15
Error Rep*Brady 3 5.84 0.12 0.04
ilo (Fer) 3 0.24 0.09 021
Brady *Fer 3 72.40 0.14 0.05
Error Rep*Brady*Fer 18 16.97 0.14 0.13

YDINANTIUATIZHNNADAVDIANUFIADAY
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i Y
1 a 4 aa o Y LY
Gﬂil‘ifﬂﬂﬂiﬂﬂﬁ 14 A1 Mean Square 511E]\‘lNﬁﬂ'li'JLﬂi1$W‘l/]Nﬁi‘lG]ﬂJE]x‘]H11’iHﬂﬁﬂ?\lﬂhW]ijlu

#nlinasgu wanansay Suauilnden Tansy uazdwuilnden lansuiszeziumnenin

(313

Source DF uudn dwaudald  Swoudn Anee
WNATFIUADAY  MATFIUADAY  AOAY flansu

G]‘?’](Rep) 3 10.15 8.73 21,35 429.09
Lm'iay”lﬂ“mﬁfm(Brady) 1 0.02 80.64 83.52 1776.08
Error Rep*Brady 3 6.34 45.72 23.60 1315.88
il (Fer) 3 12.88 23.23 25.70 1554.67*
Brady *Fer 3 13.29 46.81 29.25 1638.62*
Error Rep*Brady*Fer 18 25.66 12.05 13.44 443.34
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Source DF  dnmnesgiu  dnlisnasgie wawdasin - Ausazly
F(Rep) 3 10395.8 23637.0 21412.5 683961
um?:”lﬂemﬁan(lsrady) 1 3916.1 675.3 1300.5 117491
Error Rep*Brady 3 55158.5 888.6 60064.7 8515
ﬂﬂ (Fer) 3 19884.4 21712.5 70627.2 15/661
Brady *Fer 3 66197.9 10055.6 67858.9 42591

Error Rep*Brady*Fer 18 62339.2 24733.7 56317.5 61077
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1 12 AANY BAYUNY 8951 30 AN + NIVOU D931 30 & + WadTU 871 30 HF + NUAA OAT1 2-3
non
2 18 Aanu ualunu 885130 NTN + NI VO BA31 30 F + WaeTou 0n31 30 FF + Iuuau 8951 5-
10 N33 + uda 8031 2-3 viea w5 U lud 6031 50 TF
3 24 Aanu WasSou 895130 FF + Lauun 8A31 10-15 NTY + INUAR BAT1 2-3 HEA
4 31 Favu 113aAU §0131 30 FF + Lauun 6a31 10-15 n3u + TWu1TA 5931 30 FF + MuFa SaI
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