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Growth, yield and physiological traits of soybean grown in saturated soil culture (SSC)
while receiving or not receiving additional factors was compared with soybean planted in the
conventional irrigation condition (CI). In the SSC, treatments composed of soybean planted
alone, seeds were pre-germinated prior to planting, and the application of nitrogen fertilizer
through the soil and also through foliar application. Cultivars of soybean used was CM 60 and the
trail was conducted at Lampang Agricultural Research and Training Centre, Rajamangala
University of Technology at Lampang province between July — October 2004. Results of the
experiment revealed that soybean grown in the SSC showed the trend of increasing yield over CI.
Vegetative dry matter, leaf area per plant and leaf area index (LAI) in the SSC were greater than
those of CI. When using SPAD chlorophyll meter to colorimetrically measured the greenery of
leaves, it was found that at the beginning of SSC, the leave of soybean showed chlorotic
symptom due to the lack of nitrogen. However, between the stage of V, -V, , plants did
acclimatized and gained the normal green leaf color. SSC plants showed higher stomatal
conductivity than those of conventional planting which emphasized the higher CO, exchange in
leaf result into the increase in photosynthetic rate. Subsequently, this study also showed that net
assimilation rate of soybean grown under SSC was higher than those of CI. Although the results
of this experiment did not showed the different in N, — fixation between the SSC and the CI,
however, it was found that soybean grown in this study obtained their nitrogen pool from the
process of N,-fixation as the ureide content and relative ureide index were uniformly maintained
throughout the entire growth period while the nitrate content which was high during V, growth
stage decreased drastically as growth of soybean was advanced due to the increase in the rate of

N,—fixation.
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7.1.2 mnmswzwmsmmumﬂmmmmﬁm (Growth analysis)

1 v [
Tagimn ldanmsazamniminuiavesdunasalude 7.1.1 11
a 4 a a q'/ A 4 A A a A ] dil d'
’JLﬂi”I%‘Viﬂ13l"l]§‘illumiJIWUENE]')!“YTE]’EN!L@%@QﬂﬂizﬂﬂﬂﬂﬁﬁiiﬁﬂﬂﬁlﬂﬂfﬂﬁNaG]‘W"]f YU WUN
11 1 Relative Growth Rate, RGR; Net Assimilation Rate, NAR; Leaf Area Ratio, LAR;
<3
Specific Leaf Weight, SLW; Leaf Area Index, LAI 181 Crop Growth Rate, CGR (199, 2546)

o o 1 dy
augasmuauaiae 1

1 dw

Y dt

Relative Growth Rate (RGR) =



Net Assimilation Rate (NAR) =
Leaf Area Ratio (LAR) =
Specific Leaf Weight (SLW) =
Leaf Area Index (LAI) =

Crop Growth Rate (CGR ) =

fnualy w o=

9 A A . . [ a o [ 9
7.2 UBYANNATIMG (Physiological data) IasNsIauazInTIH Iagery]s

A A 1 kY 1
GERMUGHENIEEN il Ulﬂllﬂ

7.2.1

1 dw

A dt
A

L

A

L

G

dw

A, dt

9 9
WminiNavue (total plant weight)

Y
ANUUANANVOINMINIS W, 1Az W,

FIIATENIN £, 1AL ¢,
2 H

v
wunlunaue (total leaf area)

Y v
Wi lUNsNIHua (total plant weight)

Y

[ 4
ﬁuﬁﬁﬁﬁuﬂﬂﬂqn (ground area which supports A, )

Wa® 18 Minolta Camera CO., LTD, Japan

7.2.2

11 Hiscox and Israelstam, 1979)

723 Sanmsdmimstatlaveahnly Taeldnieiio Porometer 31 AP4

msdalSuanas lsiadvesluiiylagldasnll DMSO (13013, 2545

Wan 1ag Delta-T Devices, Cambridge, U. K

g =2 o A an @ dy A
724 mitamsaielulasnulunaniesTaedsanailons (UgaIsTuLaz

AME, 2532 1A Peoples et al., 1989)
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m3iannuiienvesly TaeldHiniesilo Chlorophyll Meter 31 SPAD 502
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7.3 YoyamInmuINIIyanIn (Phenological characteristic) U3znoudag

731 AusenINanuau 50 % (date of emergence)

732 000N 50 % (days to flowering)

733 Quij[ﬂmﬁ’tl’t]ﬂﬂ@ﬂ (days to complete flowering)

e

o
7.3.4 uqﬂuﬂ' (days to maturity)
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Economic yield

Harvest index (HI) = X 100 (Nichiporovich, 1960)
Biological yield

a 4 Aaaa 4
7.5 ﬂ'l'i')LﬂﬁWgﬁéfllﬂiJ”aﬂNﬁﬂ@ AnszvaNulsdsiu (analysis of variance) Y94
) = ~ 1 A Y Y
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AN Least Significant Different Test (LSD)

8. ap1uNnINMInaaes

aonfuIdsuazineusumManyaIane suneios Sariadiia

9. 52YLNAININITNAAD

4 9y
%

v E4
MINARDILTUAWAROUNTNYIAY AUZANINAADAADUAIAN WA, 2547



NatazIa15al

Wa

a_ a o v a o A
1. ﬂ]i!ﬂii’g!ﬂﬂiﬂ!!ﬁ%ﬁﬂHmZﬂ1§1ﬂWﬁWﬁﬂmﬂQﬂ?!ﬁﬁ@Q

a s a o
1.1 Wawa@Llﬁgﬂ\iﬂﬂﬁzﬂﬂUWﬁWﬁﬁﬂ’JLﬁﬁ@\?

~ =< a 4 a o A A a
INATTNN 1 uﬁmmwawamuazmﬂﬂizﬂa‘uwawammmamwﬂgﬂiuaﬂmﬂu

(%

A 9 g’ Yo A ] = = @ A
audrneiuaz 185 dmaansa q TaeSouiounumsilgnluanmilsna minais

(% 1 Y I 1 o A A A v Y oy a [BR]
aanan waasldmiuinmsignaamdesluanmanoudrdimivas luanmilng Tudwa
Ifnandnvesnundeslunndimassumnanunuanauaedale wdsduiwiuilnde

9 o <] 1o <3 M) A & (=) ' o aa 1
Al ﬂ'lujulllaﬂ@@P\]ﬂlla351]1!']ﬂ51]@\1LllaﬂsUf’J\1ﬂ'J!quﬁ?JQG]N]'lllllﬂ')”lll!L@]ﬂ@]”l\iﬂl!ﬂ?ﬁﬁﬂﬁiﬂllﬂﬁg

v Y

A I a3 < Vo { a A oy o w
AINAADN i’)fl"l\ihliﬂﬁmll SN UN ﬂ?!ﬁﬁ@fiﬁﬂgﬂiuﬁﬂTWﬂuﬂN@]’JﬂﬁﬂuTnﬂ@'lTi‘]JﬂTi‘VIﬂaf‘J\ifl

un Wy Idnandagannoundesiignluanmisng Taeduvassilgnluanimaududs

v
S 1 =S

Y I [
FeilinunagvoINananiIi 1,636 Nn.AINANST FIGINNHANAAUDIN UK A TU NN

a Y 4 [ 1 < 1 A
U50A FUdy 1,332 nnA8nas uazannamsnaasssanad lauaaaliniui luusseands
1 {0 [ A A @ 3’ o (L I
nAapda q Nounans lasuluanmaududidieni ms 1asuileluTasnu Tudnuidums
Au (SSC+N) nionelu (sSC+N)) fuun Tunzi linananvesnunaesgeniimsilgnlu

a 1 a Q' v 9 3’ d‘ " Yo Q' d' d‘
anmilind uazganmslgnluanmanoudidininie lilasudmeassdu q manlu

Y A

1 Y
msfnIaana 1 lunonmsignanraesluanmauaudidrioih Iinanaaganiimsignlu

U

aa o 1

a v o w A ;’f 1 < 1
ﬁﬂW\l‘lJ‘iﬂﬁIﬂElfluEl’t?ﬂﬂiy‘ﬂNﬁﬂ@lﬂ\‘llﬁ]ﬂl‘ﬂMiWﬂQWHll’ngﬁluﬂﬁﬁ‘i’Ji]!@ﬂﬁﬁuu Wz unsien
P 9 1

M A Ao & & g T A A ~ ~
magndunasslumnaasiiivnluggru duiluyesnlsunamazanudveslunanlu
[ v o =1 d‘ [ z =K o d‘ [ [ 2’
waTandaa1halige (mMmwuani 1) aniusatiuanuenannlumsnegsnwssauily

d‘d o'z A a Q' o Y 2’ Y d‘Q Y a 3) 1 [
wilasnumslgnduraeslugivesduandinrstilvasnulnnaan wmiimiuas (water
. .. A a A o YA o A 9
logging condition) taziilesnUTuadunanunm lvianuenaiunneas19nw

1 1 ) = a A o v 2’ @ ayn v ] <
Lmﬂmﬂﬁz‘Vi’JNﬂTi‘lJQﬂmmafJﬂuﬁmWﬂu’e)aJmMEJMﬂUﬁmWﬂiﬂﬁllﬂ fJfJ'l\‘llliﬂﬁ"Ill Glu

Q' v 9

@ 1 <3 1 A o a oy 1
msnaaosaanangiu ldNmananoraeslugnwauduiasieiiganilumsignlu
AL g Yy d KR a a ) A 9 A A o 9 3’ v A
anmisna “INHJ“L!ﬂ"lillﬁﬂ\ialfﬁLﬁuﬂﬂ@‘l’l‘ﬁWﬁﬂlﬂﬂﬂWﬁﬂQﬂﬂ’JLWa’ENﬂ'Jﬂﬂu@ﬂﬂﬂﬂﬁﬂU"lﬂ\TVIW‘U
= A A 9 Y K Y 1 a =R [
wnlumsaneion 9 ‘Vlhlﬂ@]ﬁ?]mﬂﬂfﬁillﬁl muu’nmmgmﬂ@]Nmawawamﬂumﬁmmm

1 aand
ANMUUANA NN INADANATY



26

d’ a 4 a o'.l A d‘ a a
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N HaHan fwauiledu Swuwdedln vnevewwda
Fanaan* ) ) )
(PN.ABNANT) (PF1/100 15a9)
CI 1332.93 47.40 0.92 17.7
SSC 1531.22 56.00 1.07 17.67
SSC+ germinated seed 1429.68 61.33 1.28 16.44
SSCHN 1663.20 59.27 1.16 16.45
SSC+N, 1922.58 60.80 1.02 18.17
ﬁwm?a'a SSC 1636.67 59.35 1.13 17.18
F-test ns ns ns ns
LSD, - - - -
CV (%) 4.46 7.16 16.44 7.48

*/  CI= conventional irrigation (& ?MNsna)
SSC = saturated soil culture (AN MALBUF )
SSC+ germinated seed = saturated soil culture + 113 ﬁ'umﬁﬂﬁauﬂg f
SSC + N, = saturated soil culture + M3 1diJeluTasaunsau

SSC + N, = saturated soil culture + N3 1d o TuTaswunialy
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T?}" NADDI* Saturated Soil Culture
CI SSC germinated seed N, N;
Phenology (DAP)**
FusonTnaiuau 50 % 6 6 4 6 6
MBDNABN 50 % 44 39 36 39 39
Suoenaonifud 49 46 42 46 46
TUGIUANETIING 94 88 84 88 88

*/ CI = conventional irrigation (& Mg ﬂa)

v Y
SSC = saturated soil culture (ﬁmwsﬂu@uﬁaﬁwm)

<] v
SSC+ germinated seed = saturated soil culture + N1 ﬁuzuaﬂﬂauﬂgﬂ
SSC + N, = saturated soil culture + M3 1diJe luTasmunsau

SSC + N, = saturated soil culture + M3 1o TuTasmunaly

**/ DAP = days after planting (fﬁmau%uwéNﬂQﬂ)
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dy d' J 9 q‘/ A d' a a Q‘ v
waznunlunedu (CHH R6) ﬂlﬂﬂﬂﬁlmi;‘I’EN‘VI‘]JQﬂ(luﬁﬂ"l‘W‘]Jiﬂmlﬁ%ﬁﬂ”mﬂu@ll@n

Y 3} A o Aaw =9 o [ )
a1 egnlugedu o aniudTenagidnousumanuasdnhe Jandadiha

W.f. 2547
. anugavesdiidy Sandedu  Swaunvdy fuiiludy
AINAADI*
(B%.) (M3.%3.)
CI 37.7 13.15 4.17 1002.33
Ssc 44.9 12.27 3.50 823.92
SSC+germinated seed 49.4 14.13 3.50 1129.00
SSC+N, 47.4 13.80 4.08 1101.33
SSC+N; 48.7 13.80 3.92 1305.42
Aunde SSC 47.6 13.50 3.75 1089.92
F-test ns ns ns ns
LSD, - - - -
CV (%) 4.27 6.52 9.30 4.40

*/ CI= conventional irrigation (& ?MNsna)

v Y
SSC = saturated soil culture (AN IWAUDUAIAG)

. . 9 3 1
SSC+ germinated seed = saturated soil culture + N3 ‘rgmmﬂﬂeuﬂg f

SSC + N, = saturated soil culture + M3 1dije luTasmunisau

SSC + N, = saturated soil culture + N3 1d o TuTasiunialy
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e  CI=conventional irrigation (ﬁﬂTW’]Jiﬂa)

1 A ' A o ¥ o A A A A o Y g}
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YiyLvie  Cl = conventional irrigation (ﬁmwﬂiﬂa)
1 ~ 1 A o 9 19 o A A A A v 9
ANURNAY SSC = mmaEmmumaﬁamummmmaamﬂgﬂﬁluﬁmwmanmma

oy A Yo 2 A 1 o
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NUBINS  CI = conventional irrigation (MWUTnNA)

1 A 1 A o A 19 o A A A A o Y
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N dwdnedesan shwiudesn esssiimsiufe
AINANDI* o .
(NIN/AU) (NIN/M3.3) (%)
CI 28.33 1133.17 50
SSC 24.79 991.70 49
SSC+germinated seed 28.09 1123.73 52
SSC+HN; 27.28 1091.23 51
SSC+N; 29.29 1171.43 48
ﬂ'uﬁéﬂ SSC 27.36 1094.53 50
F-test ns ns ns
LSD, s - - -
CV (%) 2.72 1.83 12.61

*/ CI = conventional irrigation (@n1W1/3n@)
SSC = saturated soil culture (@A MAUBNTIFIE1)
SSC+ germinated seed = saturated soil culture + 113 ﬁ'umﬁﬂﬁauﬂg f
SSC + N, = saturated soil culture + M3 1diJoluTasaunsau

SSC + N, = saturated soil culture + 3 1d e lu Tasauniely
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d’ gz o Y o 9y ) A A a A A o
M3130 5 e ly (nFu/aw) vesdunasanlgnluanmilsnduazanimauanda

Y g’ A v Aw =< o [ v o
a1 egnlugedu o aniudTenagdnousumanuasdnhe Jandadihs

W.A. 2547
N szezmMInsyay Ia
aNAaDI*

V, V, R, R, R,
CI 0.42 0.66 1.25 2.96 5.70
SSC 0.46 0.71 1.16 2.86 4.63
SSC+germinated seed 0.58 0.98 2.09 3.57 4.85
SSC+N, 0.61 0.88 1.88 3.34 4.58
SSC+N; 0.51 0.76 1.44 3.21 5.83
f’hma'sl SSC 0.54 0.83 1.64 3.24 4.97

F-test ns ns ns ns ns

LSD, s - - - - -
CV (%) 15.92 17.21 20.83 19.70 9.61

*/ CI= conventional irrigation (& ?MNsna)
SSC = saturated soil culture (AN MALBUF )
SSC+ germinated seed = saturated soil culture + 113 ﬁ'umﬁﬂﬁauﬂg f
SSC + N, = saturated soil culture + M3 1diJeluTasaunsau

SSC + N, = saturated soil culture + M3 1d o TuTaswunialy
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a1 egnlugedu o aniudTenagdnousumanuasdnhe Jandadihs

W.A. 2547
N szozmInsyayla
aNAaDI*
V, V, R, R, R,
CI 0.38 0.52 0.88 2.54 34.14
SSC 0.41 0.59 1.00 2.37 25.49
SSC+germinated seed 0.48 0.98 1.81 3.82 34.90
SSC+N, 0.52 0.83 1.63 3.11 34.74
SSC+N; 0.48 0.70 1.26 3.07 37.52
f’hma'sl SSC 0.47 0.78 1.43 3.09 33.16
F-test ns ns ns ns ns
LSD, s - - - - -
CV (%) 18.17 19.15 9.89 23.43 9.44

*/ CI= conventional irrigation (& ?MNsna)
SSC = saturated soil culture (AN MALBUF )
SSC+ germinated seed = saturated soil culture + 113 ﬁ'umﬁﬂﬁauﬂg f
SSC + N, = saturated soil culture + M3 1diJeluTasaunsau

SSC + N, = saturated soil culture + M3 1d o TuTaswunialy
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. vt dnuasde dminudunde
AINAADI*
R, R, R,
CI 0.36 56.38 30.77
SSC 0.23 45.17 25.43
SSC+ germinated seed 0.30 58.09 34.87
SSC+N 0.23 56.07 34.70
SSC+N; 0.27 46.29 34.13
Aunde SSC 0.26 51.41 32.28
F-test ns ns ns
LSD, - - -
CV (%) 14.26 10.17 3.40

*/ CI= conventional irrigation (& ?MNsna)
SSC = saturated soil culture (AN MALBUF )
SSC+ germinated seed = saturated soil culture + 113 ﬁ'umﬁﬂﬁauﬂg f
SSC + N, = saturated soil culture + M3 1diJeluTasaunsau

SSC + N, = saturated soil culture + M3 1d o TuTaswunialy
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4 a Ia ) a a
M3WUINH 1 wamsiazrianlunlamaasalgnaamaedluamwilsnanazaninau

v Y
dudaei a aanfuidsuazdnousumsinuasainhe dunebiod Tania

8119 w.a. 2547

ANy AINTIZH
zﬁeﬁu sandy loam
(sand = 52 %, silt = 36 %, clay = 12 %)

pH 6.34
UNTBING 1.96 %
Woawosaiihulse Tomn (ppm) 47
Tnumandoufiiiugse Tend (ppm) 115




A ! ~ LA A a a A o9 2 Yo A A 0 o A
M131NUINTA 2 LFAAIAIANUAEIUDI 1 (SPAD unit) mmammaﬂqﬂ’dmwﬂ‘sﬂmmzﬁm‘wsﬂuaumﬂwuﬂﬂﬁl]lmumvmaammﬂmﬂﬂu U9

gnluggru o aoiuiTenazinousumsinuasdithe we. 2547

szozmIansyayla

é\i‘ﬂﬂa@\i*
v, A\ V., V, A\ A\ v, V., V, Vv, R, R, R,
CI 21.49 2271 2130 21.17 2285 2261 2591 2724 2843 2939 29.66 30.14 4194
SSC 2418 2222 18.68 19.22 21.75 2282 26,79 27.76 27.17 29.47 28.67 2942 4132
SSC + germinated seed 2421 21.23  20.19 1970 19.92 21.92 2524 2671 27.69 2872 2924 30.19 3848
SSC+N, 23.20 22.08 2125 19.28 21.65 21.09 22.85 2449 2646 2870 29.27 30.03 39.47
SSC+N; 23.65 21.68 18.62 1833 21.73 2250 2693 2831 28.84 29.76 29.62 30.25 41.61
ﬂ'uﬁa‘ﬂ SSC 23.81 21.80 19.69 19.13 2126 22.08 2545 2682 27.54 29.16 29.20 29.97 40.22
F-test ns ns ns ns ns ns ns ns ns ns ns ns ns
LSD, ;s - - - - - - - - - - - - -
CV (%) 7.13 8.66 10.93  8.41 7.56 3.03 6.39 9.07 5.07 5.67 4.92 2.66 4.74

1 Y
*/ CI= conventional irrigation (& ?NU5nA) SSC = saturated soil culture (& mwﬁuﬁuﬁaﬁaaﬁw)

< 1 1 a
SSC+ germinated seed = saturated soil culture + ﬂ1iﬁuluaﬂﬂ®uﬂgﬂ SSC + N_ = saturated soil culture + mﬂﬁﬂa"luimmummu

SSC + N, = saturated soil culture + N3 1d o TuTaswunigly

9L



Y a a d A a o [ o 4 a A A v 9 3’ Yo A 4
M319NUINN 3 uaaatlsuanas 1san (Haansu/nsu) maﬂummﬁmtﬁaﬂgﬂﬁmwﬂiﬂmuazﬁmwwaummﬂuﬂﬂﬂ”lmuamﬂamﬁum

1 1Y A v Awv = o
aanu welgnluggru o aanfuiseuagdnousumsinyasdinhe we. 2547

szozmInTyayla

AINAADI*
VZ V2-3 V2-3 V3 V3-4 V3-4 V4 V4-5 VS V6 RZ R4 R6
CI 0.323 0329 0.322 0.321 0.330 0.329 0.347 0355 0.361 0.367 0368 0.371 0.437
SSC 0338 0.327 0307 0310 0324 0330 0352 0358 0354 0367 0363 0367 0434

SSC + germjnated seed 0338 0321 0315 0313 0314 0325 0344 0352 0357 0363 0366 0371 0418

SSC+N, 0.332 0326 0321 0310 0324 0320 0330 0339 0350 0363 0366 0370 0.423
SSC+N; 0.335 0324 0307 0305 0324 0328 0353 0361 0364 0369 0368 0372 0.435
ﬂl”lméﬂ SSC 0.336 0324 0313 0309 0321 0326 0345 0352 0357 0366 0366 0370 0.428
F-test ns ns ns ns ns ns ns ns ns ns ns ns ns
LSD, ;s - - - - - - - - - - - - -
CV (%) 2.93 3.31 4.66 3.45 3.37 1.75 2.7 4.04 2.25 2.37 2.57 1.27 2.62

' Y
*/ CI= conventional irrigation (& 2NU5nA) SSC = saturated soil culture (& mwﬁuﬁuﬁaﬁaaﬁw)
< 1 1 a
SSC+ germinated seed = saturated soil culture + ﬂ1iﬁﬂlmaﬂﬂ®uﬂgﬂ SSC + N_ = saturated soil culture + mﬂﬁﬂa"luimmummu

SSC + N, = saturated soil culture + N3 1d o TuTaswunigly

LL



M3199uInd 4 uaaaamssnihmstatlavesinly (stomatal conductance; luTas Tua/ms.u./Aui) vesnwrasuioilgnaninisnauas

Qza'wyoy Yo A ~ v o A v Awv = o
ﬁﬂ?WﬂU@N@?ﬂ?ﬂU?Iﬂﬂqﬂiﬁﬁﬁﬂﬂaﬂﬂmu@ﬂQTQﬂuLﬂﬂﬂgﬂiuﬂﬂﬂllﬂ!ﬁﬂTUuﬁﬂﬂuﬂzNﬂ@ﬂiuﬂTﬂﬂHﬁiﬁWﬂTﬁTlﬁ.2547

szozmInTyayla

éﬁﬂﬂﬁﬂﬂ*
v, v, v, v, V, R,
CI 0.22 0.34 0.88 0.83 2.81 2.12
SSC 0.49 0.67 2.84 1.14 1.59 5.62
SSC+ germinated seed 0.57 0.68 1.70 0.95 2.49 2.47
SSC+N| 0.37 0.48 1.54 1.05 2.48 3.74
SSC+N; 0.60 0.73 2.37 0.76 1.63 3.80
ﬂlimt’éﬂ SSC 0.50 0.64 2.11 0.98 2.05 3.91
F-test ns * ok ns ns HoH
LSD, s - 0.215 0.715 - - 1.016
CV (%) 33.6 19.6 20.35 35.77 25.25 15.19

' Y
*/ CI = conventional irrigation (ﬁﬂTW‘]JSﬂG]) SSC = saturated soil culture (ﬁmw&mauﬁaﬁwﬁw)

< ' 1 a
SSC+ germinated seed = saturated soil culture + maﬁfumaﬂﬂauﬂgﬂ SSC + N, = saturated soil culture + mﬂaﬂa“!uimmuw NAY

SSC + N, = saturated soil culture + M3 1d e lu Tasaunigly
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4 a J o g’ o Y ) 4 a a A o Y g’ Yo A
319Nt 5 tenalSinags Tod (luTas Twansminminuda) vesnundeuiiolgnanimilsnauazanmaududidiniilas lasudinaaes

A 1 [ A v Awv = [
NUANH NN L?J@ﬂ@,ﬂiuﬂ@ﬂu o aotuIveuazHnousuMsneasa1e w.e. 2547

szozmansyay la

Fanano*
v, v, v, v, v, R, R, R,
CI 5.74 6.82 6.35 7.11 6.53 6.61 6.82 7.13
SSC 5.79 5.68 5.46 7.84 5.66 5.54 5.68 6.88
SSC+germinated seed 5.75 5.51 5.50 6.69 6.01 5.47 5.51 5.87
SSC+N, 6.36 6.03 5.54 6.72 5.42 6.05 6.03 6.78
SSC+N, 6.07 5.50 539 6.44 5.51 5.60 5.50 6.66
Andy SSC 5.99 5.68 5.47 6.93 5.65 5.67 5.68 6.55
F-test ns ns ns ns ns ns ns ns
LSD, - - - - - - - -
CV (%) 7.69 10.42 5.72 10.74 4.92 5.14 10.42 7.08

' Y
*/ CI = conventional irrigation (ﬁﬂTW‘]JSﬂG]) SSC = saturated soil culture (ﬁmw&mauﬁaﬁwﬁw)
< v 1 A
SSC+ germinated seed = saturated soil culture + maﬁfumaﬂﬂauﬂgﬂ SSC + N, = saturated soil culture + mﬂaﬂa“!uimmuw NAY

SSC + N, = saturated soil culture + 3 1d e lu Tasaunialy
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4 a [ g’ o Y o 4 a a A o 9 3’ Yo 2
m19wuand 6 uanailsnaluasn (uTas Tuansuhmineda) vesnundeulodgnanmisnanazanmandudininilae 1dsudmanns

A 1 [ A v Awv =) o
NUANH NN m@ﬂ@,ﬂiut]@vlu a aotuveuazHnousumsineasa1e w.e. 2547

szozmInIayla

?}amam*

v, V, v, Vi V, R, R, R,
CI 7.55 5.58 6.40 3.54 2.77 2.98 2.99 245
SSC 8.17 5.75 6.23 3.42 2.71 3.34 291 2.63
SSC+germinated seed 9.65 6.04 6.24 3.28 2.84 2.52 3.09 2.66
SSC+N, 9.36 7.27 5.80 3.17 2.82 2.93 2.93 2.53
SSC+N; 10.40 5.57 5.80 3.34 2.70 2.69 2.79 2.56
ﬂ'uﬂa’ﬂ SSC 9.39 6.16 6.02 3.30 2.77 2.87 2.93 2.59
F-test ns ns ns ns ns ns ns ns

LSD, s - - - - - - - -
CV (%) 25.04 11.37 2.44 10.09 3.06 11.75 3.02 4.33

' Y
*/ CI = conventional irrigation (ﬁﬂTW‘]JSﬂG]) SSC = saturated soil culture (ﬁmw&mauﬁaﬁwﬁw)
< v 1 A
SSC+ germinated seed = saturated soil culture + maﬁfumaﬂﬂauﬂgﬂ SSC + N, = saturated soil culture + mﬂaﬂa“!uimmuw NAY

SSC + N, = saturated soil culture + 3 1d e lu Tasaunialy
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'
v A

~ v A A doy w o . . . o A A a A A o 9 J P
MINNUINN 7 meﬂ“}mgi%ﬂmmﬂﬁ (relative ureides index ; %) "U'ﬂ{m'c]lﬂa'ﬂ\‘llmf]ﬂgﬂﬁ'ﬂ'I‘Wﬂ5ﬂﬁlLa3ﬁﬂ’lWﬂu@3J@'J@'Jﬂu’lIﬂﬂylﬂﬁﬂﬁ

A 1 o A v A = o
NAADINUANANNU LﬂJ'E]‘]JQﬂiUf]@JF\]N a ao1tuIveuazHnousuMsnEasa1U19 WA, 2547

szozmnIyayla

Fanano*
v, v, v, v, v, R, R, R,
CI 75.44 82.81 79.84 76.16 90.39 89.85 89.99 92.08
SSC 74.31 79.77 77.76 78.59 89.30 86.89 88.63 91.21
SSC+germinated seed 70.45 78.53 77.89 76.50 89.41 89.64 87.67 89.81
SSC+N, 72.96 76.93 79.23 77.14 88.49 89.19 89.17 91.47
SSC+N, 70.75 79.77 78.75 75.29 89.06 89.28 88.70 91.19
Aundy SSC 72.12 78.75 78.41 76.88 89.07 88.75 88.54 90.92
F-test ns ns ns ns ns ns ns ns
LSD, - - - - - - - -
CV (%) 5.95 2.62 0.97 4.16 0.55 1.71 0.95 0.88

' Y
*/ CI = conventional irrigation (ﬁﬂTW‘]JSﬂG]) SSC = saturated soil culture (ﬁmw&mauﬁaﬁwﬁw)
< v 1 A
SSC+ germinated seed = saturated soil culture + maﬁfumaﬂﬂauﬂgﬂ SSC + N, = saturated soil culture + mﬂaﬂa“!uimmuw NAY

SSC + N, = saturated soil culture + 3 1d e lu Tasaunialy
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a P . o a A a a A oy 2 Yo A A Vo
M319WUINN 8 ATTFUNUN 1 (leaf area index) ﬂlmmmammaﬂgﬂﬁmwﬂiﬂml,ammvmuaummﬂuﬂﬂﬂ"lmuamﬂammgmmmu

A v Av = [
weilgnluggdu & aamfuIseuazdnousumsinyasdinhe we. 2547

srozmInayanla

é\i‘ﬂﬂ’d@ﬂ*

v, v, v, Vi V, R, R, R, R6
CI 0.10 0.16 0.19 0.22 0.38 0.42 0.70 1.08 1.60
SSC 0.13 0.17 0.26 0.31 0.35 0.42 0.67 0.99 1.32
SSC+germinated seed 0.15 0.23 0.24 0.26 0.49 0.67 1.10 1.34 1.81
SSC+N, 0.14 0.24 0.31 0.30 0.50 0.59 0.89 1.13 1.76
SSC+N; 0.14 0.22 0.29 0.28 0.37 0.51 0.90 1.08 2.09
ﬂ'uﬂﬁﬂ SSC 0.14 0.22 0.27 0.29 0.43 0.55 0.89 1.14 1.74
F-test ns ns HoH ns ns ns *oH ns ns

LSD - - 0.059 - - - 0.158 - -

0.05

' v
*/ CI = conventional irrigation (& s N§) SSC = saturated soil culture (& mwwuauﬁaﬁwﬁn

< ' 1 a
SSC+ germinated seed = saturated soil culture + miﬁmmsﬂﬂ@uﬂgﬂ SSC + N, = saturated soil culture + mﬂﬁﬂa"luimmummu

SSC + N, = saturated soil culture + 115 1d o TuTasiwunigly

[4:]



4 @ a a o ) y a a A o 9 g’ Yo A
MIWUINN 9 DATIMTIT YAV TR (crop growth rate; NTN/AT.) mmmmﬁmgﬁaﬂgﬂﬁmwﬂiﬂml,ammwmaummﬂuﬂﬂﬂ"lmummam

A 1 [ A v Awv = o
ﬂuﬁﬂ@TﬁﬂMN@ﬂQﬂiuﬂ@Nu ) ﬁﬂTUuaﬂﬂuﬂgﬂﬂﬂﬂﬁuﬂWﬂﬂH@5a1ﬂ1ﬁWfﬁ2547

szozmanIyayla

éﬂﬂﬂﬁ@ﬁ*

v, V, v, Vi V, R, R, R, R6
CI 0.52 0.59 0.43 1.21 1.95 0.71 4.61 4.07 24.98
SSC 0.49 1.11 1.09 0.62 0.46 2.90 2.76 5.56 11.23
SSC+germinated seed 0.72 1.89 1.92 0.98 1.69 5.65 6.26 3.99 16.18
SSC+N, 0.52 1.83 2.98 3.06 3.15 3.89 3.50 4.38 16.62
SSC+N; 0.61 1.09 2.34 2.65 3.04 3.34 8.15 0.76 18.61
f’hméﬂ SSC 0.59 1.48 2.08 1.83 2.08 3.95 5.17 3.67 15.66

F-test ns ns ns * ns ns ns ns ns

LSD - - - 1.409 - - - - -

0.05

' Y
*/ CI=conventional irrigation (@n1Ms5nA) SSC = saturated soil culture (amwwauﬁaﬁ'wﬁw)
. . ] ' . 1 a
SSC+ germinated seed = saturated soil culture + miﬁ'umaﬂﬂauﬂgﬂ SSC + N_ = saturated soil culture + mﬂaﬂa“luimmuw NAY

SSC + N, = saturated soil culture + 3 1d e lu Tasauniely

€8



' 3 ] ' Y
@ [ 4 a .. . o @ [ a a a o 9 o
MI19NUINN 10 ANTIMITUATIEHUAIGNT (net assimilation rate; NTN/AT.H./IU) 611mmmﬁmgﬁaﬂqﬂaﬂTwﬂiﬂmmzamwsémaummam

Taglasudanaaosfiuanaraiu Weilgnluggru ar aaniuidenasdnousumsinyasdne we. 2547

szozmIIyay Ia

é\i‘ﬂﬂa@\i*

v, V, v, V; V, R, R, R,
CI 0.65 0.47 0.71 2.11 0.74 4.38 3.59 6.51
SSC 0.53 1.67 0.93 0.52 1.33 2.82 4.52 3.34
SSC+germinated seed 1.41 0.12 0.33 4.50 4.02 6.69 3.13 4.23
SSC+N, 1.38 1.47 1.81 3.53 2.18 3.92 3.99 5.82
SSC+N; 1.13 1.60 0.64 1.34 2.82 5.46 3.04 9.10
ﬂ'uﬂéﬂ SSC 1.11 1.21 0.93 2.47 2.59 4.72 3.67 5.62
F-test ns ns ns * ns ns ns ns

LSD - - - 1.201 - - - -

0.05

' Y
%/ CI=conventional irrigation (9 1NU3nA) SSC = saturated soil culture (FMWAUDUAIAII)
<] ' 1 a
SSC+ germinated seed = saturated soil culture + miﬁmmﬂﬂauﬂgﬂ SSC + N, = saturated soil culture + mﬂaﬂa“luimmuw NAY

SSC + N, = saturated soil culture + 3 1d e lu Tasaunialy

78



v v ' v Y v H ]
. o @ a a a o 9 o Yo Aa 1 @
M519WUINNA 11 Leaf area ratio (A5.93./NTN) ﬁummmﬁamﬁaﬂqﬂamwﬂiﬂmmzﬁm‘wauammmﬂuﬂﬂﬂ”lﬂmmmamﬁummmu 1i®

gnluggru & aoiuitonaginonsumsinuasdithe wa. 2547

srozmIaIyay la

é\i‘ﬂﬂﬁ@ﬂ*
v, vV, v, vV, Vi R, R, R, R,
CI 121 123 136 149 155 156 153 144 45
SSC 159 119 143 187 189 153 157 143 61
SSC+germinated seed 162 140 92 107 153 134 139 136 58
SSC+N, 157 135 107 136 146 136 138 132 59
SSC+HN; 137 138 116 156 155 148 112 130 65
ﬂ'uﬂéﬂ SSC 153 133 115 147 161 143 136 135 61
F-test * ns * ok ns ns * ns ns
LSD 27.22 - 33.79 31.8 - - 9.76 - -

0.05

' Y
%/ CI=conventional irrigation (9 1NU3nA) SSC = saturated soil culture (FMWAUDUAIAII)
<] ' 1 a
SSC+ germinated seed = saturated soil culture + miﬁ'umaﬂﬂauﬂgﬂ SSC + N_ = saturated soil culture + mﬂaﬂa“luimmuw NAY

SSC + N, = saturated soil culture + 3 1d e lu Tasauniely
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v v 1 ' Y ' H
. . o (% a a a o Y ) Yo A J @
MI319WUINT 12 Specific leaf weight (ﬂiu/m.u.)ﬂlaqmmﬁauﬁaﬂgﬂfcmTwﬂiﬂmmzfdmwsémaummauﬂﬂa”lmummamﬁLgmﬂmmu

A v Av = o
weilgnluggdu o aanfuIteuazdnousumsinyasdinhe we. 2547

srozmasyay la

é\i‘ﬂﬂﬁ@ﬂ*

v, vV, v, vV, Vi R, R, R, R,
CI 474 433 40.0 472 46.9 46.9 43.5 44.1 58.0
SSC 36.8 44.5 37.8 36.4 36.4 43.7 43.8 45.8 50.5
SSC+germinated seed 38.2 39.8 56.7 60.9 42.4 49.6 46.0 433 46.3
SSC+N, 38.5 40.6 48.6 473 43.9 50.2 45.5 47.8 453
SSC+N; 434 37.9 41.1 42.6 40.9 453 57.1 48.4 443
f’hméﬂ SSC 39.2 40.7 46.1 46.8 40.9 47.2 48.1 46.3 46.6

F-test * ns ns * ns ns ns ns *
LSD 4.169 - - 13.71 - - - - 8.761

0.05

' Y
%/ CI=conventional irrigation (9 1NU3nA) SSC = saturated soil culture (FMWAUDUAIAII)
<] ' 1 a
SSC+ germinated seed = saturated soil culture + miﬁ'umaﬂﬂauﬂgﬂ SSC + N_ = saturated soil culture + mﬂaﬂa“luimmuw NAY

SSC + N, = saturated soil culture + 3 1d e lu Tasauniely
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' J ] v Y ' v
. o o @ @ a Aa a o Y o Yo a 1 @
M1319WUINT 13 Relative growth rate (NFU/NT1/3) ﬂjmmmﬁmgﬁaﬂgﬂﬁmwﬂifmuazﬁmwwuanmmﬂuﬂﬂﬂ"lﬂiummamﬁummNﬂu

A v Av = o
welgnluggdu o aanfuiseuazdnousumsinyasdinhe we. 2547

szgzmInayanIa

é\i‘ﬂﬂﬁ@ﬁ *

v, v, v, Vi V, R, R, R, R,
CI 0.125 0.060 0.033 0.074 0.080 0.022 0.102 0.054 0.110
SSC 0.124 0.101 0.069 0.031 0.022 0.097 0.065 0.080 0.070
SSC+germinated seed 0.172 0.149 0.089 0.031 0.051 0.110 0.079 0.034 0.069
SSC+N, 0.128 0.141 0.121 0.012 0.095 0.074 0.060 0.047 0.077
SSC+N; 0.137 0.082 0.121 0.028 0.055 0.089 0.121 0.007 0.084
ﬂ'uﬂa‘ﬂ SSC 0.140 0.118 0.100 0.026 0.056 0.092 0.081 0.042 0.075

F-test ok ns ns ns ns ns ns ns ns

LSD 2.32 - - - - - - - -

0.05

' Y
*/ CI = conventional irrigation (ﬁﬂTW‘]JSﬂG]) SSC = saturated soil culture (ﬁmwwuauﬁaﬁwﬁw)

<] ' 1 a
SSC+ germinated seed = saturated soil culture + msﬁ’mmﬂﬂauﬂgﬂ SSC + N, = saturated soil culture + mﬂﬁﬂa“luimmummu

SSC + N, = saturated soil culture + M3 1ai]o TuTasmunaly
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msanalSunanaslsilaalulunslaaldaisai DMSO

(1993, 2545 1A Hiscox and Israelstam, 1979)
ad v Y a o J . .
Fmsanadleas lawnnada v lae (Dimehtyl sulfoxide: DMSO)

1 hlufiadedudazsiauinnuazen sadluiudn q dszana 100 Jadnsu
(TﬂﬁmﬁmﬁmmiGL%’ndfm%u?nmLﬁ'u°1°uuazmmﬂu) udrldlunaoanaaos

2. 1Auas DMSO USia 7 ml aalunaeanaaes udani1uguly water bath intunu
Qmwgﬁﬁyw 65 PIFFALTOE

3. sevunsziaiiedenimasunnddoniudvnla

4. LNEIUVBIMANBIBNNAITAZANY 1AUAITNTOIAIINTLAYNTO

5. SudSinaseasazaeiinsedlddroans Mso 15i5lu 10 mi

6. thasazaeit 8 lUSnnsimuSinuaas silad Tae3t amnsgadunasdae
Lﬂ%ﬂ'm spectrophotometer ‘ﬁcﬁNﬂéu 645, 652 LIag 663 W Tuuas

7. thanew'18 lduamilSunanae 1silad
mymualsunanas Tsnad luluiy

1. Bevndiiasaldaeas lamwniadaliles (lunsdifieudr oD > 1 deuses
Taely supernatant: 80 % acetone= 1:9 G‘]:;Q"lé]l total = 10 ml)
2. ﬁw‘lﬂﬁimﬂﬁ@,mmé’aﬂm?m spectrophotometer NHMAAY 645, 652 1Az 663 11 Tu-
s TaolnTfasaridiu blank
3. Annaudum mg of chlorophyll / g fresh leaf weight @4gA7 ﬁﬂf:l
mg of chlorophyll a/ g fresh leaf wt. = [12.7(D,) — 2.69(D,,,)] x [V/ (1000x W)
mg of chlorophyll b/ g fresh leaf wt. =[22.9 (D,,) — 4.68(D,,)] x [V/ (1000x W)
mg total chlorophyll / g fresh leaf wt. = [20.2 (D,,;) + 8.02(D,,)] x [V/ (1000x W)
130 =27.8(D,,,)
Tas@ D= 0D vesnas Tsladluanuenamiu
v = ISmasqaievesmsniinlFaiia (ml)

Y v
w = imiinludiyn s
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ad (Y] = Q‘J as (Y] & A
eimadamsasslulasnuludilasdsmsanatiiote

(IUYITIULASAME, 2532 LA Peoples ef al., 1989)
A, < @ ]
1. ABNuAI0819

2 A Y o Y
(N) HULHYINUDY uenlu a1

o W ] o 9 1 PR d‘! ~ 1 o ~ ~ I~
) mmasmamulaqmmmmwmamﬂ‘wmasm%mim 2UN 75-80 DA UsAIKe a1 U

a1 48 ¥ 119
Y 9 a Y Y A Y] o J o 9

nema avzdosrilsualulasnulududrsedrauerluoudle nazyaimiinui

o v
voanauuagly

o 1 Y = Y < Y A Y J

(M) VAR89 INAZIDEA IHHIUAZLATIVUIA 60-mesh (1.0 mm) B lunudunieg

mmsana

(M) Fadeduddunuaudidiosnsas 0.5 nsu laaslunszuonudiviia 100 Na 3o

VIaud 3 ‘1J‘I$3J1Q|: (Erlenmeyer Flasks)

v W

a o S ' Yy v Y A ~
(sU) BUUINAUAIDYINAL 25 UA !Lﬁ?@uiﬂlﬂ@ﬂ 1-2 4N

Y v
(@) NTDININGIFOUHIUNTIINTBDINNTZATENTBIVUIA 15 B3, (Whatman No.40) adl1
E) v Y
13951105 (Volumetric Flasks) 1119 50 ¥a 141i1naudadiodansnaruaadluniie

v Yy ¥ 4 ba v
ULAIFEANAIIUINAUDNIANUDY

~

4 g/ { [ a I a (;y o
@) orhinnsedldluuiaialsuaseu muinauasliaunsy 50 ua

P
4

v [
@) 1 ldthi lamsedaslszooululasnuld wsonu 13 1adunanulua

2 [ ' =2 a 4
Wﬁ@ﬂﬂ@ﬂiuﬁﬂ’]wuﬂfuﬂ]\‘] AUNINVCDIIANUATIEH
a L4 A o dy A
3. ﬂ’li'J!ﬂi’lgﬁ'?ﬂiﬂigﬂﬂﬂhluiﬂilﬁ]uﬂﬁﬂﬂ%'m!u@lﬂ@

4 A [ 9’o I~ a o
150910 d9ao I ululunsdmiiey
A S dduy 4 . =
- pgeesanye lduaudine 0.1 un.

v Y
Y

- YiaeanaAaed (VHIA 18 x 150 Hi.) W%}flllﬁﬂ\i



- ulastlnladwdomia (e.g. Gilson Pipetman, France) Haz/1Ie dispensers
(e.g. Wheaton Ziette, England) ﬁﬁmmﬂda"lﬂﬁy
2-20 luTnsans
50-200 TuTnsdans
0.2-1 ya
1-5 ua
- Vortex mixer
- Boiling — water Bath
- i nde Refigerated-water Batj

- Spectrophotometer %38 Colorimeter

a I A J
M3IANTIZHES log

= 4
ILBIIUA

A.

0.5M NaOH

NaOH (Analytical grade) 20 N3N

Wnau 1 ang

Phenylhydrazine hydrochloride

Phenylhydrazine hydrochloride* 0.33 NJu

Winau 100 wa

P ' o A Y 4 Y ¥ I Y Y . .
@lmwaﬂwunmumﬂ% L;Jawamm’mmmu"b“lummquma tin-foil

S Yy o L y 1
* Lﬂ‘]Jll'l3'JllﬂUﬁTﬁﬂﬂﬂ?WNﬁﬁuiu@jllcﬂLWQ

0.65M HCI
nsalalasnans naudu (32% wiw) 6.5 UA
Reaadeinaul la 100 1@

Potassium ferricyanide

Potassium ferricyanide 0.833 NJU
Y v

Wndu 50 wa

P 1 oA ¥y A Y ¥ 3 1 9 Y . .
doanauIvanniunez 14 enauudrdounu 13 luviaiuale tin-foil

E. nialalasnaasnaudu (32% wiw =10 M) usiou'13n 0 osrusaiFeod

90
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F. 1933 110zau1ndu (Allantoin standards)
wyeuInidmsuTunezld 1 luTasTua/ua allantoin stock TAgHa
Y
Allantoin (tAu'13FDENIARNNT) 15.8 un
Y v
WINaU 100 wa
o Y A [} 1 dy
N1 allantoin stock 19129914 mm“lﬂu
Y v
1 wa 11 100 wa #2e151981 (10 nmole/ml), 19 2.5 @ =25 nmole
Y v
2 wa 1 100 ¥a A1811NdY (20 nmole/ml), 19 2.5 Wa = 50 nmole
3 ya 1 100 ¥a @1811naU (30 nmole/ml), 1% 2.5 ¥a = 75 nmole
5 wa 11 100 ¥a @1811na1 (50 nmole/ml), 1% 2.5 ¥a = 125 nmole
10 ua 11 100 wa §2re11AaY (100 nmole/ml), 19 2.5 ¥a = 250 nmole
vo 4 < ' o
vnewia 1919nau 2.5 wa 11y Blank 3231180 standard terae
neuvzduiums ldamsimsees lod arsaz1daesding 124 standard q 190 A

y [-% 1o a
0-250 nmole Lﬁeﬁuauamelf,uzmmauaummﬂmﬁ’umwm

an
IDNI7T
A AA A d%’ (= A X a d =) Y] 1 1 2}’
Luﬂﬁﬂ?ﬂﬁﬂlﬂﬂﬂlulluhﬂ’ﬂhﬂﬁﬂ ﬂﬁﬂﬁi?tﬂiW%ngblﬂﬂﬂag 20-30 AIDYINUNTUU
1 v
#9324 water blank 2 11AZD8191108 3 ureide standards (e.g. 10, 20 and 50 nmole/ml)

()

o w 1 3‘ 1 d" o Y d‘ 1Y 9 A [ [ d‘ 9
medimaemesdrdunana 14 0.2 ua ¥500.05-0.1 wa ded1en Idaann
9 A AR 1 a oy M) Y o o
funsenguoonuinnaslaaslunasanaaod winiiinaulinsy 2.5 va dmsu
Y v v
blank 191A&Y 2.5 Ua Uag standard 19 2.5 wa vosasazaten lalnena 13
a P
@) e Tsdenlaason lsdnianududu 0.5 M aslil 0.5 ua
' 4 @ o ] oy I
@) wenienaulmdnnu ndnimasanaassas ldulueraivdeatlumnal 10-15
=
et
' og} = Y Qy ya Yy a a
(1) snviapanaasdvanINeifoaudInelmeu udndunialalasaassn (HCI)
ANUTUTU 0.65 M a3 l)vasnas 0.5 ua MA2Y Phenylhydrazine w3 en1d 0.5
ua
@) waulindu 1d 111183 u boiling-water bath 80 2-4 WA
S Y e d e 2y ~
(@) sneonnmiryoundignaslueeiududa (ice-water bath) 19’14 15 u1i Tu

09.1} Y < o o 1 o
JuaouMsIuauNveITsazarelurasanaaainNuIuuunaensi
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Glﬂia 2 A I

A ' Yy 9 ~ P o I ¥ Y A
UINATANIY ‘llu!,ﬂiENUQﬂ'J"IlJL‘lJNGUMGUngﬁul’E)ﬂ muum%mgﬂumﬂmﬂa@mu

S o A

1] o y3 o dy
ﬂuu1LLMQLW61ﬁL8uﬂﬂM1ﬂmu
e g a a ¥ oy A 1d yyw .
(%) 19199NVIND ULV WINﬂiﬂllﬁiﬂﬁﬂaﬂﬁﬂwuﬂluwlﬂﬂﬂuq? 2 49 LA potassium
ferricyanide 0.5 Y@
Y Y o % dd‘ a ogj
(@) Haulinuiunn@ay potassium ferricyanide 91134
Y v
(o) N MANgamgiives 10 wii wdnilUswsnnudiunas (Optical Density H30
Absorbance) Sg]}’JEJ spectrophotometer 1525 nm
[ 4 ' Y [
dnldeni liegd dnldes 13w 1 427w Fozarall 10-15 % dniuidenasiioz
o w ' z 09: { 1 <
MAIDY NI UATIUNN blanks LA standards gﬁﬂﬁ%mmiﬂmumﬁ]ulmunm
Uszana 20 N
v o d J
() A UdULAAIANNF LT (Standard curve) TEHINANMTUTIUYDI allantoin
standard trazaien’la (250 mole standard AITVLDIUA optical density 18 1.0-
1.4) 919 standard curve 1azm3 19 correction factor (9.9. A1 14619619 0.05 ua

. < ' 9y 9 ~ I
correction factor 11]1 2.5/0.05 = x50) 9 e115DBUANNMAUTUVDIET l0A 11

] [ I~
GI’J’E)EJNU]&Q]IHJH nmole/ml

a o am a a
ﬂ1§3lﬂ31$1’iululﬂﬁ“ﬂiﬂﬂ')‘ﬁﬂiﬂ“]ﬂﬁulcﬁaﬂ

Sienud
A. PIAA ly@n (Salicylic acid) (5% w/v)
ATALID AN 5 A5y
nsasanys mAudu (conc H,S0,) 100 1@
SnuddiinsizeIonarmi Evate q Surould ews oundrannsomu
131dvaredansd
B. Twdeulansen’lsd 2 M (2 M NaOH)
NaOH (Analytical grade) 40 N3N
hndu 500 U@
C. a3 luasn (Nitrate standard)
w3suasazate Iuamdon luasn (KNO,) Wudu 25 luTasTua/ma

KNO 0.253 ATY

3
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v v
WINau 100 wa

(@143 kKNO, 14 ca (NO,), unu'ld)

avaelilion dusiolil
1 18 T 10 wa §2evndY (2.5 nmole/mi), 14 0.05 1@ = 0.125 micromole
232 11 10 wa é’ljﬁﬂﬁymﬁbill (5 nmole/ml), 1% 0.05 wa = 0.25 micromole
4@ lu 10 va ﬁ’am‘i’”mé'u (10 nmole/ml), 14 0.05 W@ = 0.5 micromole
6 wa 11 10 wa §2611n@1 (15 nmole/mi), 14/ 0.05 1 = 0.75 micromole
8wa lu10wa &g])ilﬂijliﬂgu (20 nmole/ml), 14 0.05 4@ = 1 micromole

g’ o Y Qa.ll {a 4
MBI NI blanks (1110AU 0.05 Ua) 11 standard AIENNATINAATIEN

503
(M) 191929819 0.05 Wa ldaslunaeanaass (Wassuluasnieionod1eas
s & & J &

0.05 ua wieunuinay 0.05 ua 2 Fuilu blanks)
() Buasazarea lyan 0.2 ml wan i

o & yod ay A Y A A4 4
(M) A9ne A Ngurgines 20 w1 1A AN 2 M NaOH 4.75 ua (WoLny pH> 12)

1 < a 1 1

(1) Uaveliiouamgumngiies 81U optical density (absorbance) 71 410 nm
€)) 514 standard curve (1 TuTasTua standard Tuesn a1591u optical density 14

sz 1.2) oruamanuaudu lussnluvasanaae91n standard curve

o YY) 1 A Y ax o d" A [P=| a 4 a =
NUIYLYIA ’dWiS‘UGI%J‘c’JN“I/lllﬂmﬂ’J‘ﬁﬂﬁﬁﬂﬂm@Lﬂ’f) lluumsamﬁwwmﬂazﬂu Iﬂﬂllfﬁ]i

9

o v A
ATUIN AN

4 x ureide*

Relative ureide index (%) = x 100

(4 x ureide* + nitrate*)

* mole
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