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Executive summary

Maize is one of the important economic crops in Thailand, and is grown in an
extensive area of 1.4 million hectares in the country. There are about 0.6 million
hectares of corn production area in Lop Buri, Nakhon Sawan, Petchabun and Nakhon
Ratchasima provinces, which is known to be the maize-belt of Thailand. Increasing
production of maize will generate adequate feed grains for the animals, supplying
adequate nutrition to the people and generating additional income of small farmers,

thus, alleviating poverty and improving standard of living.

It has been well recognized that application of adequate quantities of plant nutrients is
the key to increasing maize production. At present, there are only general
recommendations for maize fertilization. Fertilizer applications by farmers is often
dictated by the fertilizer grades available in the market irrespective of crop needs. This
practice leads to the imbalance and inefficient use of costly fertilizers, which is not
only an economic loss to the farmers, but also a concern to the Government because
most of the fertilizer materials is imported. Also, the imbalance use is causing
degradation of the soils due to undue depletion of some essential nutrient elements.
Over use of some nutrients (N and P), which are lost from the soil-crop systems,
contribute to increased load in the streams, rivers and water bodies in the watershed

with consequent damaging of water quality.

Therefore, there is an urgent need to develop site-specific nutrient recommendations
(primarily N, P, and K). These improved, site-specific recommendations must also be
suited to the farmer’s production goals and resources. For any site-specific
recommendations, soil testing is an important tool. However, actual use of soil testing
has been very poor in the past due to lack of supportive research, lack of adequate soil
testing capacity and long time taken in shipping, processing, analyzing the samples,

and returning the results to the farmers.

The CERES-Maize model of the Decision Support System for Agrotechnology

Transfer (DSSAT) was used to determine the appropriate nitrogen application for the
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development of the NPK fertilizer recommendation system for corn. The suitable rates
of phosphorus and potassium fertilizer were derived from the previous research of
Department of Agriculture. Thirty-eight soil series were found under corn cultivation
in the maize-belt area. The ten soil series with the largest acreage in corn were
described and sampled for laboratory analysis whereas all the data of twenty-eight soil
series were obtained from soil survey reports. Thirty years climatic data obtained
from the Department of Meteorology was used to forecast the climatic data of the five-
year duration of 1997 to 2001. The experiments were conducted in three locations;
Chiang Mai, Khon Kaen and Suphanburi provinces to obtain plant data used to
estimate the genetic coefficients of the two corn varieties. These coefficients permit
adaptation of the CERES-Maize to Thai maize varieties. The yield prediction of two
corn varieties of Suwan 5 and Suwan 3601 were generated in each soil series in the
four provinces with the maximum benefit according to the nutrient level using soil test
kit for nitrogen, phosphorus and potassium (NPK). The optimum planting date was
also recommended by the CERES software.

Kasetsart University has been able to design a simple and inexpensive soil test Kkit,
which employs rapid methods for the determination of soil NPK at the farmers fields.
The soil test kit developed was tested with the five representative soils of corn
production area. The single extraction of NPK in the soils was developed by doing the
correlation study in the pot and tested further in the field. The comparison of accuracy
and reproducibility of the kit was investigated. The kit was found to be nearly as
accurate as the time-consuming collection of samples, sending to a central laboratory,
analysis of the samples, interpretation and returning the results to the sender. The test
of NPK is done by single extraction of the soil and standard color chart is employed

for NPK determination.

A field method for soil series identification was also developed and validated in the
areas that under corn cultivation as well as with the use of soil data from the soil
survey reports. The Key to Soil Series developed was published as a plastic laminated
book. With this guide book, the users are able to identify the soils used to produce

maize permitting proper recommendations.
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The NPK fertilizer recommendation for two corn varieties grown on the important soil
series were tested by the researchers and extension workers. The plot size of 800 m?
was used for each plot and each variety. The yield under the natural environment or
actual yield was compared with the yield under ideal condition generated from the
modeling program. The agreement index was used as the criteria for evaluating the
predicted and actual yields. The results showed that 8 out of 11 plots which were
managed by the researchers had the agreement index of 0.62 and 0.86 for Suwan 5 and
Suwan 3601 corn varieties respectively. The three plots which had a low agreement
index was attributed to the late planting of corn and drought period during the corn
growth. On the other hand, the results on the tested plots conducted by the extension
workers revealed 24.5-26.3% of 57 plots having the agreement index lower than 0.70.
This was attributed to lack of experience and training of the extension workers to use
the fertilizer recommendation system. More training and advice should be given to the

extension workers to use this technology and transfer to the farmers appropriately.

The transfer of the technology of the process of fertilizer recommendation for corn
was done by the extension workers. It was found that to do the NPK testing and
checking the soil series before making the fertilizer recommendation was a new and
different technology for the farmers. Training and experience is needed by the

extension workers and farmers. All of the equipment used should be simplified.
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v
A

3.2.1 deyanugmlumsiamvewuusiaesnislgniie (Minimum data sets for

3

model operation )

9

9 Ao & o o A 2 Y a
"Ufm“TcmmL‘iJuGlUf]ﬁ‘Vle‘U’eNlmmlm’eNmi1JQﬂWGjﬁJi$ﬂ’f)°1JmEJGUmJ“aﬂuLLa$"UEJiJ“a
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v 1 9
pglunasindianuangadedunayiu daiuszuvaiuayunmsdadulinisoionen

maTuTagnumsineasdaiagadoyammz (Minimum data set) dIMFUMTIOUVDULLLY
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FUAU

Y J @
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322 Tuaeumsinuvesssuuaivayumsdadulamsaieneama lulagnis

1NYAT ( DSSAT)

Y 9
MIMNUVDITZUY DSSAT dzdpaimsas wdoyanugiuadldnanuiuds vuaou

G 9

1 s :
ao lazdesadialldaunanss (FILEX) Falsznoudiedeyaninuainaasuazdoyans
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taesmsniyanla wagranaanuangiivualuuiuaunaass (M 3.1)
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MDVIV940
(Dssat V3 Crop Model Driver

A Y

A 4 v

FILEX | » MINPT940 | »  IBSNATSONP | » S'Mgéggo'\'
(Experiment Detals File) (Model Input Module) (Temporary File) MODULES
A 1

soLsoL | | 5 : ¥ :

(Soil Input File) \ 4 v h 4 \ 4
i ‘ OVERVIEW.OUT‘ ‘ GROWTH.OUT ‘ ‘ WATER.OUT ‘ ‘ NITROGEN.OUT ‘
272772 | \
ce -940-CU!- ‘ SUMMARY.OUT ‘ ‘ PEST.OUT ‘ ‘ CARBON.OUT ‘ ‘ PHOSPHOR.OUT ‘
(Cultivar Input File)

A 3.1 Mnszuaumsianlussuuiasvenuiiaesmslgniey

11 : Tsuji et al, (1994)
9 a =~ o 9 a [ A
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a 4 v X o A
AnAeQnIalng19ianedn Tula (Data logger)
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(Output file) 3zgnAmualudINAIIANNIIADI (Simulation control) VouAuIUMARDUTY
) .

overview.out , summary.out, growth.out, carbon.out, water.out , nitrogen.out Hudy Faaso
o o (R {
smualdiimsuaasdoyanamsdiaosniolinlddie v or N luvaziudludoyawams

o 3 Y A a o ] ~ .
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' o o w d 1

U *.mza, mewammm%mmﬂuﬂamﬂamlﬂuﬂﬂmi‘umimamw%ﬁmuu@ TIU *.mzt
o 3 o A 9 = = Y] Ay Y

HaaInan1sasIvIanulasnaasuilusieiu LWfJGlG]fGluﬂ'ﬁUJifJ‘UWlfJ'Uﬂ‘UWﬁﬂhlﬂﬂ']ﬂL!‘U‘U

31809 (MWN 3.2)

EXP.LST WTH.LST SOIL.SOL
1
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|
FILEX | 1
Specification Experimental v Y
of codes for Data File FILEC FILEW FILES
genotype, soll, Cultivar Code | ~ Cultivar bitesitae (et s Soil Data File
& weather Weather Station ;“““Ea;t? ;;;;;; N
Soil Number | .\ >
Optional
i o
depending on e inle o
experiment e e e T
type & model Il|I"
capability ,.ll'j

v

FILEP FILEP
Replicane Datg Replicane Datq CROP
by plot by plot MODELS
FILEA FILET
Average Average
Summary Time Course
Data Data

Output Files Depending on Option Settin@ and Simulation Applications

v A,
OVERVIEW‘ ‘SUMMARY‘ ‘GROWTH‘ ‘ CARBON ‘ ‘ WATER ‘ ‘NITROGEN‘ ‘PHOSPHOR‘ ‘ PEST ‘

2 3.2 RULAAINTN19IUUD9 DSSAT V3

UWAINL : Tsuji et al, (1994)
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4 @

{ a a @ a 19 J
A1519% 3.2 %ﬂyaﬂWimﬁﬂJmUTﬁ W@ﬂﬂﬂ'ﬁLLﬁ$NaWﬁ@lﬂJ@ﬂ%’nIWﬂwuﬁﬁﬂﬁim S UHASWUT §I550 3601

9 9

1 4
Lﬁﬁ)ﬂﬂﬂWWﬁﬂJﬂﬁzﬁWﬁWUﬁﬂﬁn (Genetic coefficient)

JoyamsnSydula WannmsuazrandnveadnTna Wugegissa s

Site Fl- Mat- Grain-Wt. | Seed/ear | Seed/m’ | Biomass | Top Wt. LAI LfNo_ Yield Remarks
days days kg/ha
gm kg/ha kg/ha m*/m’

PDI 57 103 0.37 344.08 2,295.00 20120 11630 3.98 24 8490.0 PD1=22/May

Chiang Mai | PD2 54 103 0.42 319.94 2,150.00 22627 13598 3.76 24 9029.0 PD2= 07/June
ave. 56 103 0.40 332.01 2,222.50 21374 12614 3.58 24 8760.0

PDI 50 110 0.32 446.00 3,120.00 18525 11128 5.44 22 7397.0 PD1= 19/May

Suphan Buri | PD2 51 107 0.32 493.00 3,210.00 19525 11077 5.46 22 8448.0 PD2= 09/June
ave. 51 109 0.32 470.00 3,165.00 19025 11102 5.46 22 7922.0

PDI 52 102 0.27 421.40 2,217.70 14314 8260 4.44 21 6054.0 PDI1=20/June

Kon Kaen PD2 55 100 0.24 383.70 2,019.30 10872 5896 3.78 21 4976.0 PD2= 09/July
ave. 54 101 0.26 402.60 2,118.50 12593 7078 4.11 21 5515.0
Ave. | 53.67 | 104.17 0.33 401.52 2,502.00 17664 10265 4.38 22 7399.0

o

JoyamswsydnTa Wanisuazrananvesiy Ina Wuigassm 3601

eht}

Site Fl- Mat- Grain-Wt. | Seed/ear | Seed/m’ | Biomass | Top Wt. LAI LfNo Yield Remarks
days days kg/ha
gm kg/ha kg/ha m’/m’

PD1 56 103 0.38 433.63 2,757.89 19314 8835 3.73 21 10479.0 PD1=22/May

Chiang Mai | PD2 53 103 0.38 398.46 2,534.21 20162 10532 3.83 22 9630.0 PD2= 07/June
ave. 55 103 0.38 416.35 2,646.05 19738 9684 3.78 22 10055.0

PD1 53 114 0.322 559.00 3,020.00 18594 9529 4.67 20 9065.0 PD1= 19/May

Suphan Buri | PD2 53 107 0.317 572.00 3,034.00 18347 9572 5.21 20 8775.0 PD2= 09/June
ave. 53 111 0.32 566.00 3,027.00 18471 9551 4.94 20 8920.0

PD1 52 102 0.288 421.90 2,222.30 13495 7298 3.75 21 6197.0 PD1=20/May

Kon Kaen PD2 55 101 0.265 482.70 2,540.40 13314 6459 4.10 21 6855.0 PD2= 09/July
ave. 54 102 0.276 452.30 2,381.30 13404 6878 3.93 21 6526.0
Ave. 54 104.5 0.33 478.12 2,685.00 17204 8704 422 21 8500.0

PD = Planting date , Fl-day = Flowering day , Mat-day = Maturity day.
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llﬂﬂ']ﬁllﬂigﬁﬂ‘ﬁ"]GU'EJ\1511']'JTWﬂ‘ﬂQﬁﬂﬂwuﬁmﬂﬁllﬁﬁgﬁﬂTHLLﬁj ﬁ?ﬂWlﬂﬁﬂﬂJ@ﬁﬂWﬁNﬂigﬁﬂ‘ﬁ"]
' o & Y o D) ° o v W Ay
m@ﬁllﬁﬁgﬁ']ﬂwuﬁ Lmethﬂizﬂ’e)‘um'iolmm‘u%na’mclumimuammnuaaﬁlwumaaaz
o J A A o < 1 o gl v 3 9 o Y 1 dy ~
75 maﬁauQﬂLLﬂm1ﬁﬁiiamﬂ1 mummaﬂﬂ’eﬁﬂ u’]WUﬂ@ﬂLNaﬂﬂHQTWﬂ mmuv]mawummz
Aa 1 dy A = a 4 1 ) v W L4
HWANANANDNUN nﬁEJ‘UL‘VIfmuammﬁwmm!,mﬂmwmNamimmmmaﬂﬂmﬂiu (ﬁtyaﬂym
[ a [ [ 4 am an as A 1 .
S ‘luﬁﬂJﬂﬁlﬁ) LAENI1IINVIN (ﬁmuaﬂym O Glu’dumi) Iﬂﬂ?‘ﬁﬂ"lﬁﬂ']\?ﬁﬂﬁﬁ'lll?ﬁﬂ'ﬁﬂ@ 11 Bias
Iag root mean square error (RMSE) @N&auNIT 1 uag 2 A1NAA (Willmot, 1982) i
standardized bias (R) 1ai¢ standardized mean square error (V) @INANUNIT 3 Hag 4 ANAINL
v v 4 . = 1 Ayy o 13 9y
(Graf et al, 1990) 'ﬁﬂJaﬂHﬂl S (Simulated) 1/i3J”|E1mm‘1n”lm”mmsmu’smsuml,mmmmmnTWﬂ
. v v L4 2 1 Ao 9y 9y
CERES-Maize 3.0 uazﬁigaﬂym O (Observed) ‘WﬂJTEJENﬂ'Wnﬂllﬂﬁ]"lﬂllﬂﬁﬂﬂﬂﬁ@ﬁ"l]”l’JTWﬂclu

7018 LaZMINATDULUY F-Test (Little and Hills,1978)

N
ANMIT 1 Bias=(1/n)) (Si=Oi)............... O
i=1
I N
auMmsn 2 RMSE=_[1/n) (Si—0i)’......... (2)
i=1
N
, > (Si—O0i)
aumsn 3 R= e @)
Oi
i=l
N
d, D (Si-0i)’
o 4 _ =
unan L @)

v @ 0 v 2y {q v 0 ¥ .
PoyanugnisulsziransiuguInanldlunnusiaesdnnIng CERES-Maize 1u
< 9y 9 o a o
321U DSSAT 3.0 (317 3.3) dsznoualeteyaudaiduilsz@nsnisianins (Phenology

4
Coefficients) LLQg auﬂizammmmmﬂ@ (Growth Coefficients)
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v JY

~ 19 a Q°’cu o A E)J o 9 .
MINN 33 dulszansiugnssulszaniugin Inanlglunuusiassdnn Ina CERES-Maize 3.0

a

He AWK

dulseaninIzuIUMSHAUINIG (Phenology Coefficients)

@ a

& ] g
P1 Wusanueuazauuoiiy (growing degree day : GDD) ﬁimmmwnnﬁugm

a U
4

o I P Ao 1 @ :,’ 1 < = a < ]
8C (GDDS) nJuﬂmmwuﬂﬁmawmmmumzﬂzmamaﬂmizﬂzﬁuqsammgﬂumguﬁn

(End of Juvenile) :Mnmsfinufitiudmuia Pl igasegsznang 110-355 GDD.

< 1 R o A [} '
P2 L‘]Juﬂ%LﬁﬂQﬂ'JnJml’Nl@‘lf'N!LE‘NGUE’NWH‘E%}TJIWF] yABYITNIN 0.0-0.8

a

2

1< 1 1 [ a
PS5 iWhumnuSeuazauveeie (growing degree day : GDD.) AszAUgUMNNUTIN
o G 1 Ao ' o o = ' N a
8°C (GDD,) Wlumfismuassimnawaszezeon luudeszezgnunnieassing

(Physiological Maturity) 991015 ANEINTUAIMUIIA PS5 11908581119 685-900 GDD.

I

PHINT ilue1 GDD. AiszRugaingiitugu 8°C (GDD,) vosludnTnauaas Tuiswimy 75.0

(Phyllochron Interval)

duilszansnszuaumsniyay 1a (Growth Coefficients)

1< 1 o <3 "9 Y = 1 1 < ]
G2 Lﬂuﬂmﬁmmmumaﬂqaqmamummmﬂwa UA1DYIEHIN 560-834 tNaANDAY

1<l 1 @ a a <} [ J 1 1 - -
G3 Wunmaaiwas My lnveuudagigado iy UA108521I19 6-11 mg kernel ' d'

' 4
pon 11w 10 U AUNTZNIDITZoZgNUANINET 5INeIAITIIMIgu Tz 3 A5

UHaINu1 : IBSNAT (1989)

4

3.3.3 maulszanswugnssu
H 4 4
A5 3.4 naaamdulseanFiamuins (Phenology coefficients) wazmdulseans

a a . 9 4 o Ay Y o
ﬂﬁ!%ifgm‘lﬂﬁ (Growth coeftficients) ‘U@QGUTJIW@VNQ"OQWH‘QVIMMmﬂﬂﬁﬂﬂl’mﬂlﬂﬁiﬂiuﬂiﬂ

@

9 Qa’/ =Y A A a a Y A [ o 9

GenCalc SU”I’JIW@WNETBQWHT; ANHUSNI TITINYT LAY ﬂ1ilﬂiﬂlulﬁﬂiﬁ1ﬂalﬂﬂﬂﬂuu1ﬂ ‘1/]1114
o 1 o a J Y a A Y =) :zl 1 [ =2 Qy

wamﬁmu’ammﬁuﬂimmwamﬂﬂﬂamﬂqmammu UILYTAINTSYILIUAPNDNDNTSYS U

< | 1w o v o 1
qﬂmmmqumnm1ﬂuuazﬁmﬁaﬁuﬂ@flé’iuuﬂmmam HAQWDUDINITAIUIUAT Pl

Vv A 09.1} v AY Y ' A o = Y o o Y
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Variable Variable Name' Header’ Format®
*SOILS : 0C 10
Institute + country name 1 C 70

Subsequent lines relate to sections, as follows :

Line 1

Identifier (Institute + Site + Year + Soil) PEDON ID_SOIL 1 C 10
Source SLSOUR SLSOURCE 2 C11
Texture, code’ SLTX SLTX 1CS5
Depth, cm SLDP SLDP IRS50
Description or local classification SLDESC SLDESCRIP 1 C 50
Line 2

Site name SSITE SITE 1 C11
Country name SCOUNT COUNTRY 1 Cl11
Latitude SLAT LAT 1 R83
Longitude SLONG LONG 1 R83
Family, SCS system TACON SCSFAMILY 1 C 50
Line 3

Color, moist, Munsell hue SCOM SCOM 1CS5
Albedo, fraction SALB SALB 1R52
Evaporation limit, cm U SLU1 1R50
Drainage rate, fraction day ™' SWCON SLDR 1 R52
Runoff curve number

(Soil Conservation Service) CN2 SLRO IR50
Mineralization factor, 0 to 1 scale SLNF SLNF 1R52
Photosynthesis factor, 0 to 1 scale SLPF SLPF 1R52
pH in buffer determination method, SMHB SMHB 1CS5
Phosphorus, extractable, determination SMPX SMPX 1C5
Potassium determination method, SMKE SMLE 1C5
Line 4 + (NL-1), where NL = number of layers.

(L = Layer number)

Depth, base of layer, cm ZLYR (L) SLB 1R50
Master horizon MH (L) SLMH 1CS5
Lower limit, cm® cm™ LL (L) SLLL I1R53
Upper limit, drained, cm® cm™ DUL (L) SDUL IR53
Upper limit, saturated, cm® cm™ SAT (L) SSAT I1R53
Root growth factor, 0.0 to 1.0 SHF (L) SRGF 1R52
Sat. hydraulic conductivity, macropore, cm h™! SWCN (L) SSKS I1RS1
Bulk density, moist, g cm™ BD (L) SBDM I1RS52
Organic carbon, % OC (L) SLOC I1RS52
Clay (<0.002 mm), % CLAY (L) SLCL 1R51
Silt (0.05 to 0.002 mm), % SILT(L) SLSI 1R51
Coarse fraction (>2 mm), % STONES (L) SLCF 1 RS51
Total nitrogen, % TOTN(L) SLNI 1 RS52
Cation exchange capacity, cmol kg™ CEC (L) SCEC I1RS51
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M399 3.6(A0) M08 Taseasvveudoyadu

Variable Variable Name' Header’ Format®

Line 4 + (NL-1), where NL = number of layers.

Depth, base of layer, cm ZZ1LYE (L) SLB 1R50
Phosphorus, extractable, mg kg™ EXTP (L) SLPX I1RS51
Phosphorus, total, mg kg™ TOTP (L) SLPT I1RS51
Phosphorus, organic, mg kg™ ORGP (L) SLPO 1RS51
CaCO3 content, g kg CACO (L) SLCA I1RS51
Aluminium EXTAL (L) SLAL 1R51
Iron EXTFE (L) SLFE 1R51
Manganese EXTMN (L) SLMN 1RS51
Base saturation, cmol kg™ TOTBAS (L) SLBS I1RS51
Phosphorus iostherm A, mmol kg™ PTERMA (L) SLPA I1RS51
Phosphorus iostherm B, mmol kg PTERMB (L) SLPB I1RS51
Potassium, exchangeable, cmol kg™ EKK (L) SLKE I1RS51
Magnesium, cmol kg™ EXMG (L) SLMG 1R51
Sodium, cmol kg™ EXNA (L) SLNA IR51
Sulfur EXTS (L) SLSU I1RS51
Electric conductivity, seimen SLEC (L) SLEC I1RS51

1 Abbreviation used as variable names in the IBSNAT models.

2 Abbreviation suggested for used in header lines (those designated with ‘@) within the file.

3 Formats are presented as follows: number of leading spaces, variable type (character = C, Real =R,
Integer = 1), variablw width and (if real)number of decimals.

M3 3.7 @rednaasgiluuvvesiludeyaduaa THUL790001

*THUL790001 DLD LOSA 100 BAN CHONG (Bg)*

@SITE COUNTRY LAT LONG USDA.FAMILY

NAKONSAWAN THAILAND  0.000 0.000 isohyperthermic,Ustoxic Quartzisamments

@SCOM SALB SLU1 SLDR SLRO SLNF SLPF SMHB SMPX SMKE

NB 0.13 100 0.6 76 1.00 1.00 IB001 IB001 IBOO1

@SLB SLMH SLLL SDUL SSAT SRGF SSKS SBDM SLOC SLCL SLSI SLCF SLNI SLHW SLHB SCEC
23 AP 144 275 388 .50 -99 144 151 244 458 0.0 -99 6.8 56 169
65 BT .197 325 385 1.00 -90 145 092 363 387 0.0 -99 5.1 3.8 163

100 BT 275 396 411 50 -90 149 077 538 261 00 -99 438 35 183
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a U

piiomeves 4 Janialumsiahgudeyagioimaalrmihldundeyaniotmaludl 2540,

L] LY}

o 9 o ~ 1

2541, 2542, 2543 uazd) 2544 uaasilaz IuAreanay 2 Argaiie FGena1 Julian date 131

2y a Jo o A = I A A a o A Y [
97001 vMedAIaAANI 1Y 1997 Tun 1 unarau Ylahalesagsnu Jun 31 Sunau szl

a =

Ui 366 13U 98366 ufluToyanUoIMANTwazReafandlua1T199 3.9

Y u

a

A @ ] 9 9y
M1TN 3.8 @]3081\11?\5\1?[3WQﬂl@QLLﬂMﬂl@NaﬂN01ﬂ1ﬁ

Variable Variable Name' Header” Format’
Line 1
*WEATHER : 0 C 10
Site + country name SLSOUR | C 60
Line 2
Institute code INSTE IN 2C2
Site code SITEE SI 0C2
Latitude, degrees (decimals) XLAT LAT 1 R83
Longitude, degrees (decimals) XLONG LONG 1 R83
Elevation, m ELEV ELEV 1RS51
Air temperature average, °C TAV TAV I1RS51
Air temperature amplitude, monthly

Averages, °C TAMP AMP I1R51
Height of temperature measurements, m REFHT TMHT IRS51
Height of wind measurements, m WNDHT WMHT 1 RS51
All other lines
Year + days from Jan. 1 YRDOYW DATE 0I5
Solar radiation, MJ m? day™' SRAD SRAD 1RS51
Air temperature maximum, °C TMAX TMAX 1 R51
Air temperature minimum, °C TMIN TMIN 1 R51
Precipitation, mm RAIN RAIN I1RS51
Dewpoint temperature TDEW DEWP IRS51
Wind run® , km day WINDSP WIND IRS51
Photosynthetic active radiation (PAR)’

Moles m™? day’ PAR PAR 1R 51

M3 3.9 Medraasgluuuvestoyagiens

*WEATHER : CMU MaeHia Farm, Chiang Mai, Thailand (UNIDATA)
@INIS LAT LONG ELEN TAV AMP REEHT WNDHT
CMMH 18.780 98.950 330 250 3.0 2.0 2.0
@DATE SRAD TMAX TMIN RAIN

97001 13.5 30.9 17.2 0.0

97002 14.9 30.4 17.2 0.0

97003 14.4 30.0 17.7 0.0

97004 15.1 30.6 17.5 0.0

97365 12.5 26.8 15.2 0.0
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Medinamde

INIS = Initiation station

LAT = Latitude

LONG = Longitude

ELEN = Elevation

TAV = Temperature average

AMP = Amplitude

REEHT = Reference height (Thermometer)
WINDHT = Wind height (Wind vane)

3.3.6 MIa1auaIuNAa04 (Experimental detail file)
udludeyarndndmiumsiszuranalasunuiiaosmsdgniy ldun udluau
AnA o 1 Y Y a N Sy v
nAapeNlFeTon11 FILEX dUsznoudiedoyanminaaoensdluuaaznmsnaassil lMainms
3 v A & v Ay ¥ o A & Y 1 Ao 2
nudeyalumlanaass wieemiludeyain laninmsasauyagudaiumifnvmuady 151
o Ay ¥ o ~ ~ v Y AN Y ag dyd
mmiamwa‘n"lﬂﬁnﬂmii}mmuszfmmﬂﬂﬂmagaﬂﬂmﬂmimam AMsiums
) 09/1 { o 4 I
maﬁlﬁ@ummgﬂ@fmmmuuumam wanNUUUNAanInMMuavu Iy FILEX o1dluau
A 3 ) dy A = a A [ - ] T I
naaessndladrualuednyinganssumsaevauesvesnvaeiledeaisy lidniu
Y] o o 1 a oy @ 4 a a I~ 3 J. [l
Haseanminaden asensdans wu UTuaniwy WUT ¥UAYDIAY dudu nati Tae'lila
° 1 < 9 Y o o A
frualuudlaineass ed1elsnaumsasiaaniunaasslasmsdszaasienuuiasaiuie
d' o d' 9 1 v v A A
1/1a’]gmwamllﬂmmaﬁuuméuclumm@auiﬂﬂgﬂww
Y Qaj 9 1 1 1 A
Tasears1eves FILEX 1u1seneuaiodiua1ee (Section) 16 @1 (113199 3.10)
] < 1 ] I [ 1 [ 1 o
pgalsneuudan FILEX dzgnuigeanludIuag valgdiu uamssiasd (Run) U1
9 4 ' 1 [
i‘im'fNﬁummmmﬁmm%’ayjaeﬁuﬁw (Minimum required information) 1 FILEX (o1
) o % QBJ} ° {o o [ o
il lumsdiana (Run) wuUsiaesla Gﬁq%’ay’amummﬂ FILEX N3uilunenssiaod (Run)

Y
o 9 ! . . . . . . .
YOWVVIADIT lAun Experiment, Cultivar, Treatment, Field, Planting details (¢ Simulation

controls
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A13197 3.10

alsaaumeg Tu FILEX

File Section

Typical Contents

Experiment details

Experiment name and codes

General

Names of people, address; name and location of experiment
sites(s); plot information

Treatments Treatment number, name and specification of level codes of the
treatment factors

Cultivar Cultivar level, crop code, cultivar ID and name

Fields Specification of field level, ID, weather station name, soil, and
field description details

Soil Analysis Set of soil properties used for the simulation of nutrient

dynamics, bases on field nutrient sampling, if any

Initial Condition

Starting conditions for water and nitrogen in the profile. Also
used for carryover of root residue from the previous crop, and N
symbiosis initialization details when needed

Planting Details Planning date, amounts, thresholds and rice flood water depths
Irrigation and Water Irrigation dates, amounts, thresholds and rice flood water depths
Management

Fertilizers Fertilizer rate, date and type information

Residues Additions of straw, green manure, animal manure

Chemical Applications Herbicide and pesticide application data

Environment Adjustment factors for weather parameters as used in climate
Modifications change and constant environment studies (e.g.,constant

daylength, shading, constant temperature, etc.)

Tillage Information

Details of dates, types of tillage operations

Harvest Details

Information on harvest dates, plant components harvested, etc.

Simulation Controls

Specification of simulation options (e.g., starting dates), on/off
options for model components (e.g., water, and nitrogen
balances), and output options

9 1 1 q!;l [ .
Joyauaazainlu FILEX Hugnivua laainiesnung *, @ uaz ! Tag

* 121899 AIUNTO section LAAY section

@ Mo Fveveadsaiee luunag section

| MU18D9 NUBIHANTD comment line

aNAID AU

*CULTIVARS

@C CR INGENO CNAME
1 MZ TH0001 SUWAN-1
2 MZ TH0006 SUWAN 3601
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o w o A .
C weas U 14 luaumaasa (Level of cultivar)
= o =)
CR NUBDITHAUDINY

4

INGENO  HigdasHevoaiug
2 A o
CNAME  Winedadonus
@ 1 o 1 Y I3 1 1 1 A . Y
aednaananudadlimunluumazdiu 5o section T FILEX azilsznonlidae
[ 1 = =) [ 1 . 9 A
aulsanen deswaziooavesdnilsluuaag section Tu FILEX dwnsag Ideinaisied 3.11

dmsuimeTinefigegmanuINg 2

M3 311 aredraaududoyaniunaaed (FILEX)

*EXP.DETAILS: THCD9704MZ 2 MAIZE * Cd * 6 N (TRF.)

*GENERAL

@PEOPLE

SAHASCHAI ET AL.

@ADDRESS

SOIL SURVEY & CLASSIFICATION DIV.

@SITE

NAKONRACHASIMA

@ PAREA PRNO PLEN PLDR PLSP PLAY HAREA HRNO HLEN HARM.........
60.0 8 100 0 100 N-S 280 7 4.0 Hand harvest

@NOTES

The experiment was conducted in rainfed of 1997-2001 with 2 cultivars of maize

in response to 5 levels of Nitrogen fertilizer.Suwan-5,and SUWAN 3601 are

planted at NAKONRACHASIMA farmer's field. Weather station is NAKONRACHASIMA
and soil is CHAI BADAN soil series.

*TREATMENTS e FACTOR LEVELS------------

@NRO CTNAME.................... CU FL SA IC MP MI MF MR MC MT ME MH SM
11 00 SUWAN-5,0 N 1 1 0 1 1 1 0 1 0 0 0 0 1
21 00 SUWAN-5,35N 1 1 0 1 1 1 1 1 0 0 0 0 1
31 00 SUWAN-5,65N 1 1 0 1 1 1 3 1 0 0 0 0 1
51 00 SUWAN-5,125N 1 1 0 1 1 1 4 1 0 0 0 0 1
61 00 SUWAN-5,155N 1 1 0 1 1 1 5 1 0 0 0 0 1
71 00 SUWAN 3601,0 N 2 1 0 1 1 1 0 1 0 0 0 0 1
81 00 SUWAN 3601,35 N 2 1 0 1 1 1 1 1 0 0 0 0 1
91 00 SUWAN 3601,65 N 2 1 0 1 1 1 2 1 0 0 0 0 1

101 00 SUWAN 3601,95 N 2 1 0 1 1 1 3 1 0 0 0 0 1
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111 00 SUWAN 3601,125 N 2 1 0 1 1 1 4 1 0 0 0 0
121 0 0 SUWAN 3601,155N 2 1 0 1 1 1 5 1 0 0 o0 0

*CULTIVARS
@ C CR INGENO CNAME
1 MZ TH0001 SUWAN-1
2 MZ TH0006 SUWAN 3601

*FIELDS

@L 1D FIELD WSTA... FLSA FLOB FLDT FLDD FLDS FLST SLTX SLDP ID SOIL
1 THCD0001 THNM9701 -99 0 DRO03 20 6 0 CL 120 THULS80006
*INITIAL CONDITIONS

@C PCRICDAT ICRT ICND ICRN ICRE

1 GW 97211 500 O 1.00 1.00
@C ICBL SH20 SNH4 SNO3

1 15 0399 1.0 6.8

1 33 038 05 3.7

1 58 0283 05 3.8

1 90 0276 05 4.0

1 120 0223 05 1.7

*PLANTING DETAILS
P PDATE EDATE PPOP PPOE PLME PLDS PLRS PLRD PLDP PLWT PAGE PENV PLPH
1 97211 97214 53 53 S R 75 0 50 -99 99 -99.0 -99.0

*IRRIGATION AND WATER MANAGEMENT
@I EFIR IDEP ITHR IEPT IOFF IAME IAMT
1 1.00 30 50 100 GS006 IRO01 10

*FERTILIZERS (INORGANIC)
@F FDATE FMCD FACD FDEP FAMN FAMP FAMK FAMC FAMO FOCD

1 97211 FRO002 APO07 5 35 0 0 0 0 -99
2 97211 FE002 APO07 5 35 0 0 0 0 -99
2 97231 FE005 AP004 5 30 0 0 0 0 -99
3 97211 FE002 APO007 5 50 0 0 0 0 -99
3 97231 FE005 AP004 5 45 0 0 0 0 -99
4 97211 FE002 APO07 5 65 0 0 0 0 -99
4 97231 FE005 AP004 5 60 0 0 0 0 -99
5 97211 FE002 APO007 5 80 0 0 0 0 -99
5 97231 FE005 AP004 5 75 0 0 0 0 -99
6 97211 FE002 APO007 5 35 0 0 0 0 -99
7 97211 FE002 APO007 5 35 0 0 0 0 -99
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7 97231 FE005 AP004 5 30 0 0 0 0 -99
8 97211 FE002 AP007 5 50 0 0 0 0 -99
8 97231 FE005 AP004 5 45 0 0 0 0 -99
9 97211 FE002 APO007 5 65 0 0 0 0 -99
9 97231 FE005 AP004 5 60 0 0 0 0 -99
10 97211 FE002 APO007 5 80 0 0 0 0 -99
10 97231 FE005 APO004 5 75 0 0 0 0 -99
*RESIDUES AND OTHER ORGANIC MATERIALS
@R RDATE RCOD RAMT RESN RESP RESK RINP RDEP
1 97181 RE001 700 0.05 0.00 0.00 100 20
*SIMULATION CONTROLS
@N GENERAL NYERS NREPS START SDATE RSEED SNAME....................
1 GE 5 1 S 97181 2150 MAIZE*NITROGEN
@N OPTIONS  WATER NITRO SYMBI PHOSP POTAS DISES
1 OP Y Y N N N N
@N METHODS WTHER INCON LIGHT EVAPO INFIL PHOTO
1 ME M M E R S C
@N MANAGEMENT PLANT IRRIG FERTI RESID HARVS
1 MA R N R R M
@N OUTPUTS FNAME OVVEW SUMRY FROPT GROUT CAOUT WAOUT NIOUT MIOUT DIOUT LONG
1 ou Y Y A 5 N N N Y N N N

@ AUTOMATIC MANAGEMENT
@N PLANTING PFRST PLAST PH20L PH20U PH20D PSTMX PSTMN

1 PL 155 200 40 100 30 40 10
1 IR 30 50 100 GS003 IRO01 10 1.00
@N NITROGEN NMDEP NMTHR NAMNT NCODE NAOFF
1 NI 30 50 25 FE001 GS000
@N RESIDUES RIPCN RTIME RIDEP
1 RE 100 1 20

@N HARVEST HFRST HLAST HPCNP HPCNR
1 HA 0 365 100 0
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17 1AM (Ly) |20 1.0, 30 W.A. ”1uwusq¢1§uﬁy 20W.A., 10 0.8, [20 1.8, 20 n.A.
18 INWAN (MI) 20 130.85., 30 W.A. Mluwmgﬂﬁuﬁy 'lﬁwmgﬂﬁuif 20 A.A., 10 .9,
19 [dwed (Ng) 'lajwmgﬂﬁuﬁy 10 130.85., 30 W.9. “lamegsaﬁuﬁ% 10, 20, 30 1.8,
20 |u1g (Nu) 20 1309, 30 W.A. 'liiwmgﬂﬁuﬁy lhiwmgﬂﬁuﬁ "lajwuelgﬂﬁuﬁy
21 1hn¥ed (Pc) |20 1.8, 30 WA, |20 W.A.,10, 30 @.0. |20, 30 @.9. 10,30 @.0.

30 d.9.
22 Iwand (Phi) {1008, 30 WA, |10,20 0.8, 10 130.8., 20 .9, "liiwuslgﬂﬁuﬁy

30W.A.,200.8. 10300,

23 Twunde (Pp) |20 1.8, 30 WA, [20 W.A., 20 3.9, 'laiwmgﬂﬁu‘f 30 4.9, 10 &.9.
24 |a@uenea (Sa) [20130.6.,20,30 W.A. [20 WA, 20 N.A. |20 WA, 1048, |20 n.A., 10 .0,
25 [@#n (s 20 130.8., 20,301.9, “hjwmmﬁuﬁy 20,30 W.A., 10 1.8. |10, 30 @.A.

30 #.9.
26 |ana(Sk) 10,20 1.9 10 134.9.,10, 20 1.8, ”liiwmgﬂﬁuf: "lll'Wngﬂ@Qm‘f:
27 |guiiu (Sn) "liiwmgﬂ?mﬁ "hiwuﬁ]gﬂﬁuﬁy ”liiwmgﬂﬁuﬁy 10, 30 @.9.
28 |avilsn (So) [10,20 .. 10 130.8.,10, 20 1.8. |10, 20 131.8. "lsjwumﬁuf:

10, 20, 30 4.8
29 durhaea (Sp) ”lajwwmﬁuf: 10 130.85., 30 W.9., 'lﬁwwmﬁuif 20 0.9, 10 9.9,
20 4.9., 10 n.9.

30 |g5uns (S "lajwmgﬂﬁuf: "lajwmgﬂﬁuﬁy "lliwmgﬂﬁui'; 20 0.9, 10 4.9
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v

M3 3.12 (de) Julgniimainsliwandagagaluudazyaduiiui 4 fanda
Swvii|  ganu w5yl UNSEIIIA awys UASIT AN
31 |d@n (Suk) ”hiwm;ﬂauﬁy 20W.0,30a.A.  [20W.A, 1088, [200.0.,10,30 4.0
32 |[nad (k) 20 13,9, 20,30 WA, 30WA, 1048, |[10@.9.
20,30 .. 2008, 10a.0. |20 a9,
33 |wia 20008, 30 WA, [200.8,10.A.  |101.8., 10 1.8, hlajwmgﬂﬁuﬁy
34 NUAG (Tw) 20 0.8, 30 WA, [20W.A, 20 0.8, |20 W.A. 10308, 10, 30 @.9.
30 a.9. 20 4.9
35 |3ala (wi) 20 00.8.30W.A.  [20W.A,30 0.8 [20W.A, 1088, |20 n.A., 10 4.0,
36 715U (Wn) 201308, 30 WA, [10430.8., 20 W.A., "laiwm;ﬂﬁuﬁy 20 4.9, 20 n.A.
20 1.9,
37 |owema ) |bivogeduil [Tiwugedud [livoyedud 10,20 1.0,
38 |oTass (Y1) 'hiwumﬁuﬁy 'lmwu%ﬂﬁuﬁy "lajwnﬁlgﬂﬁuﬁy 10 4.9
39 38 25 22 20 29
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A A A [ + A Y Y
MINN 313 waraaimanzuazonsileulasnunldnanouunugagannmslgndnine

@ @ @ o 13
WuRgIsal s santamasysel Inoldunusiaesmsignily DSSAT

o + ~ a Y ) o a 04
'[’]Gli"lljﬂ "luimmu‘ﬂmmxﬁu Wawﬂﬁllﬁ$51ﬂ]lﬂ Gluﬂ"lﬁﬂ@ﬂﬂﬂ?IWﬂWHﬁq’)iim 5 YAAUAN ‘t].!,W"lﬁ‘]EI'ﬁm

51?’11519]}1?]11/‘1@] 4.00 U/ NN,

Sunidsaam dunidiagihunans Bun3dingge

MAY [gaAY | OATIN | WAWAA [WAABLLNY| BATIN | HAKAA | HARBULNY | §RTIN | Wanaa |WaAULNY
a5 | an/ls | vw/s | andls [ an/ds | vw/ls | andls | an/ls | /s

1 | Bag 15 845 1,728 10 844 1,798| 10 845 1,803

2 | Bg 15 893 1,920 6 866 2,078 0 879 2,213

3 | cd 10 884 1,959 6 838 1,965 6 892 2,181

4 | ch 20 758 1312 15 752 1361 6 737 1,562

5 Ci 15 895 1,853 15 897 1.864| 6 877 2,045

6 | Don 15 752 1357 10 745 1,400 6 730 1,532

7 | Kok | 20 387 -160| 15 369 -162| 10 389 -7

8 | Lb 10 865 1,882 6 867 2,082 6 884 2,147

9 | Lg 15 865 1,809| 15 882 1,876| 6 880 2,133

10 | Ln 10 878 1,933 10 883 1,954 6 893 2,184

11 | Ly 15 878 1,787 15 890 1,835 6 887 2,085

12 | M 25 776 1312 20 752 1,288 20 780 1,398

13 | Nu 20 846 1,587 15 846 1,660 6 810 1,778

14 | Pc 10 880 1,866| 10 889 1,900 6 895 2,118

15 | Phi 25 808 1,437 20 807 1,507| 15 805 1,570

16 | Pp 15 793 1,520 15 807 1,575 10 807 1,650

17 | sat 15 890 1,910 10 890 1,983 6 881 2,136

18 | si 15 891 1,838] 10 885 1.887| 6 893 2,110

19 | sk 15 493 335 10 479 351 6 452 432

20 | So 20 436 34 10 404 48| 6 399 177
21 | Tk 25 779 1,323 20 763 1,332 15 765 1,413
2 | T 15 815 1,535 15 832 1,604 6 814 1,793
23 | Tw 15 896 1,932 15 899 1,944| 10 889 1,975
24 | Wi 15 977 1,874 6 829 1,928 6 879 2,130
25 | Wn 20 897 1,.864| 15 894 1,923| 6 875 2,114

nomia  1mifelulasau 18.00 v/ nn.
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~ A A o + Aq ¥ Y
MINN 3,14 wandaiimaaziutazeniie lulasnuiTinanouumugegannmsigndninae

o J @ @ o 3
Wugg2350l 3601 daviamasysal laolduuusiasansigniiy DSSAT

o + = a v ] o o a o
i’)ﬁﬂﬂ‘c’l ”luimmumwmzau WﬁWﬁﬁLLﬂginJhlﬂ GlUﬂﬁ‘I_]gﬂGUT)IWﬂWH‘QQ'Jiim 3601 YAAUATN) VINYIYTWU

Bunidingan dunidiagihunans dun3dingga
AU |gaau| 0ATIN | HaRAA [NaRBULNY| BATIN |HaKdA | FAADLUNY | §ATIN | HaKAA | HAaADLINU
an/ls | andls | vw/ls | andls | enadls | v/ds | oandls | endls | vndls
1 | Bag 20 963 2,014 10 935 2,044 10 936 2,050
2 | Bg 15 995 22100 6 966 2358 0 988 2,531
3 | cd 15 1,017 2,300 6 943 2266 6 999 2,491
4 | ch 20 840 1,526 15 832 1,569 6 820 1,780
5 Ci 15 1,001 2,161 15 1,004 2,174 6 977 2,327
6 | Don 15 840 1,59/ 10 832 1,631 6 815 1,755
7 | Kok | 20 429 75|15 409 84| 6 371 28
8 | Lb 15 1,000 2229 6 975 239 6 993 2,467
9 | Lg 20 989 2,117| 15 987 2,178| 6 985 2,434
10 | Ln 15 1,012 22771 10 989 2259 6 1,004 2,510
11 | Ly 20 1,004 2,100 15 996 2,142 6 997 2,407
12 | m 20 845 1,550 20 844 1,546 15 857 1,667
13 | Nu 20 937 1,835 15 937 1,908 6 906 2,046
14 | Pc 10 989 2,184 10 999 2223 6 1,006 2,445
15 | Phi 25 892 1,660| 20 892 1,731 15 889 1,792
16 | Pp 15 882 1,760 15 901 1,837| 10 902 1,912
17 | sat 15 991 2,196 10 996 2289 6 985 2,437
18 | si 15 1,002 2,162 6 966 2285 6 1,004 2,435
19 | sk 15 549 474 15 555 5000 6 503 555
20 | So 15 442 61| 10 449 140 6 431 263
21 | Tk 25 862 1,541 20 849 1,562| 15 851 1,643
2 | ™ 15 907 1,787 15 926 1.862| 6 906 2,047
23 | Tw 15 1,007 2,259 15 1,011 2273 10 995 2,283
24 | Wi 20 1,011 2,203 10 998 2204 6 984 2,432
25 | Wn 20 1,003 2,173| 15 1,000 2232 6 980 2,414
vema  siife luTasiou 18.00 um / an.

51?’]1"13]]1’31‘1/‘1@ 4.00 L1 / NN,
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A A A [ + A Y Y
MINN 315 waraaimanzuazoasileTulasnunldnanouunugagannmslgndnine

@ o @ " °
WuRgaIsas Janiaunsanssd laelduuuiiaesnsilgniis DSSAT

o + ~ a Y ) o a 7
'[’Wli"lljﬂ "luimmu‘ﬂmmxﬁu Wawﬂﬁllﬁ$51ﬂ]lﬂ Gluﬂ"lﬁﬂaﬂﬂﬂ?IWﬂWHﬁq’)iim 5 YAAUAN UATHITIA

Sunsdsaam dunidingiunans dun3dinnge
AU |gadu | 001N | wawda [HaReuLUNY| §n3IN | Wande | #anaULNY | §n3IN | Wande | anauLnY
on/ls | ands | vw/ds | oandds [endds | vwds | eadls [ ondls | um/ls
1 | Bg 15 900 1,949 10 902 2,028) 6 910 2,254
2 | «d 15 940 2,108 15 944 2,127 10 942 2,188
3 | Ch 10 696 1,215 10 701 1235 6 710 1,463
4 Don 15 935 2,088 15 941 2,111 10 936 2,163
5 | Kok | 10 532 563| 10 539 591 6 533 760
6 | Kt 20 953 2,015 15 956 2,09 6 921 2,222
7 | Lb 15 945 2,127 6 901 2215 6 935 2352
8 | Ln 15 951 2,153 15 954 2,163 6 919 2,289
9 Ng 25 1,008 2,160 15 1,000 2,274 15 1,011 2,318
10 | Pc 20 1,246 3,180 15 1,235 3207 6 1,214 3,390
11 | Phi 15 731 1,283 10 745 1343 6 719 1,497
12 | Pp 15 788 1,502| 15 790 1,512] 10 790 1,584
13 Sat 15 833 1,681 10 828 1,736 6 804 1,832
14 Sk 10 609 869 6 594 1,002 6 611 1,071
15 | So 25 487 172 20 483 228 15 463 223
16 Sp 25 1,073 2,424 15 1,077 2,584 6 1,064 2,794
17 | Suk | 20 1,016 1,836| 20 1,054 2,352| 15 1,027 2,383
18 | Tk 20 706 1,103| 20 717 1,147 15 715 1,211
19 | T 20 823 1,494 15 819 1,548 6 775 1,638
20 | Tw 20 956 2,102| 15 943 2,121| 15 954 2,163
21 | wi 20 870 1,756| 10 863 1,875 6 852 2,020
22 | Wn 20 924 1,973| 20 935 2,016| 10 919 2,097

e sedleluTasiou 18.00 v/ .

511912 TWa 4.00 1N / A
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~ A A o + Aq ¥ Y
M3 3.16  wandafimaazuazeaiie lulasnunTinanouumugegannmsigndnina

o J @ @ o o
Wugg2355013601 daniauasanssd lnelduuudraesmsilgniies DSSAT

oasie Tulasnuimuzay wandanazsield Tumsidgndnnaiu

4

Q9

FPITIU 3601 YAA

a

a

J s
UANE UATAITIA

dun3dingd dun3idingihunaie dun3dingge
MAY [gAAU | DATIN | HaWAR |HEADLUNU| BATIN | HAWAR |HAADLUNY | 6931 N | HANAR | HAADLUNY
an/ds | o5 | vwds | andds [ an/ds | vw/ds | andds | on/ls ] um/ls
1 | Bg 15 1,004 2,250[ 10 1,006 2330 6 1,016 2,562
2 Cd 15 1,047 2,420 15 1,053 2,443 10 1,050 2,502
3 | ch 10 777 1,448 10 783 1,468 6 793 1,702
4 |Don| 15 1,042 2,396| 15 1,048 2,422| 10 1,042 2,470
5 | Kok | 10 591 718] 10 597 743 6 591 910
6 | Kt 20 1,063 2,335 15 1,067 2,420 6 1,027 2,527
7 | Lb 15 1,053 2,443 10 911 2521 6 1,043 2,663
8 | Ln 15 1,060 24700 15 1,063 2481 6 1,025 2,591
9 | Ng 25 1,115 2,469 15 1,107 2,580| 15 1,119 2,629
10 | Pc 20 1,385 3,604 15 1,371 3,625 6 1,349 3,800
11 Phi 15 817 1,532 15 833 1,596 6 803 1,740
12 | Pp 15 877 1,742| 15 879 1,752| 10 879 1,826
13 Sat 15 929 1,952 10 925 2,007 6 898 2,093
14 Sk 10 673 1,044 6 660 1,184 6 682 1,270
15 | So 25 547 344 20 543 399 10 481 295
16 Sp 25 1,188 2,770 15 1,192 2,932 6 1,178 3,138
17 | suk | 20 1,133 2,620[ 20 1,157 2,713| 15 1,146 2,740
18 Tk 20 785 1,311 20 794 1,347 15 790 1,401
19 | T 20 907 L711 15 902 1,763 6 854 1,834
20 | Tw 20 1,066 2,420 15 1,051 2,432| 15 1,062 2,477
21 | Wi 20 969 2,041 10 963 2,159 6 950 2,299
22 | Wn 20 1,022 2,243 20 1,034 2,290| 15 1,036 2,369
nnewig 5 aifeluTasion 18.00 v/ nn.

31912 1WA 4.00 10 / AN,
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A A A [ + A Y Y
M3NN 317 waraaimanzazonsileulasnunldnanouunugagannmslgndnine

4 o @ ~ Y o A
WusgaIsas Jandaanys laslduuuiiaesnisilgniis DSSAT

o + a a v v o o a o
onilo lulasnuimunzay wandautazseld lumsdgndnInaiuggissa 5 geauaie v ans

Sunsdsaam dunidingihunaie dun3dinnge
AU |gAAu | 0nIIN | HaRAn [WaARUUNU| §ATIN | Wande | NanaULNY | §n3IN | Wande | anauLnY
an/ls | an/ls | vms | andds eS| vwds | eadls [ endls | um/ls
1 | Bag | 20 866 1,739| 15 864 1,804 15 865 1,809
2 Bg 15 888 1,897 10 890 1,978 6 896 2,194
3 | Br 15 876 1,852| 10 878 1932 6 843 1,982
4 Cd 10 794 1,597 6 779 1,728 6 800 1,811
5 | ¢ch 15 768 1,419 15 783 1,48 6 783 1,744
6 | Don| 15 803 1,562| 10 796 1,606| 6 792 1,782
7 Hs 6 219 -487 6 290 -204 6 365 97
8 | Lb 25 1,188 2,952 20 1,181 2,997 15 1,173 3,035
9 Ln 20 1,044 2,455 20 1,046 2,462 6 996 2,598
10 | Ly 20 891 1,766| 15 883 1,805 6 863 1,990
11 | Pe 20 1,149 2,793 15 1,135 2811 6 1,107 2,963
12 | Phi 20 831 1,601 15 827 1,656 15 847 1,735
13 Sat 15 875 1,846 10 880 1,940 6 858 2,043
14 Si 6 749 1,534 6 778 1,651 6 802 1,745
15 | So 15 367 -172) 6 301 -168] 6 339 -16
16 Suk 20 902 1,807 15 901 1,877 6 859 1,972
17 | Tk 20 794 1,454 20 804 1,493 15 806 1,571
18 Tl 15 834 1,609 15 858 1,704 6 835 1,876
19 | Tw 15 899 1,944 15 902 1,956 10 892 1,988
20 Wi 20 890 1,836 10 880 1,938 6 853 2,023

+
e sandleluTasiou 18.00 v /.

5191912 TWa 4.00 1N / A
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~ A A o + Aq ¥ Y
M3 3,18 wandafimaaziutazeniie lulasnunTinanouumugegannmsigndnine

o J @ @ ~ 9 o =
Wugg2ssal 3601 daviaanys Iaolduuusiaeamsilgniis DSSAT

o + =~ a Y v o a ~
'E’]Gliﬁ.!ﬂ "luimmuwmmzﬁu WﬁNﬁmLﬁBﬁEJ]lﬂ Glumiﬂaﬂmﬂwmwuﬁqqaﬁm 3601 YAAUANC) 2.aWYT

J
#3091 unana

Sunsésagm BUNTIT dun3dingge

MAU | gadu | 993N | wawaa [FafeuLNY| 603N | wandea [FAREULNY| 601N | Wanae |HanauLNY
an/ds | s | vwds | andls [ an/ls | um/ds | oan/ls | ansds | ow/ls

1 | Bag 20 949 1,952| 15 948 2,023| 15 954 2,043

2 Bg 15 974 2,126 10 985 2,240 6 998 2,482

3 Br 15 964 2,085 10 965 2,159 10 982 2,227

4 Cd 10 877 1,813 6 860 1,937 6 883 2,029

5 Ch 15 834 1,569| 15 850 1,633 6 848 1,887

6 | Don 15 887 1,782 10 879 1,822 6 875 1,996

7 Hs 15 417 14| 10 420 71 6 407 205

8 Lb 25 1,326 3372 20 1,319 3415 15 1,309 3,447

9 Ln 20 1,168 2,836| 20 1,170 2,843 6 1,113 2,952

10 | Ly 20 984 2,016 15 971 2,036 6 956 2,241

1 | Pe 20 1,282 3,202 20 1,285 32100 6 1,234 3,346

12 | Phi 20 908 1,790 20 933 1,890 15 929 1,946

13 Sat 15 959 2,067 10 967 2,167 6 939 2,248

14 Si 6 827 1,728 6 859 1,857 6 885 1,962

15 | So 15 404 -112[ 10 388 92l 6 376 50

16 Suk 20 995 2,060 15 998 2,145 10 997 2,212

17 | Tk 20 874 1,628/ 20 876 1,665 15 879 1,748

18 | Tl 20 942 1,848 15 941 1919 6 912 2,068

19 | Tw 15 987 2,177 15 996 2211 15 1,007 2,253

20 Wi 20 982 2,084 15 995 2,205 10 991 2,263

nneme  51adfeluTasou 18.00 1m / nn.

31912 1WA 4.00 179 / AN,




Insams msrianszuvauuzimslyJuniidmsunsnandialng 43

A a a v + AHq ¥ Y
AT NN 3.19 NﬁWE‘WWIﬂ1@ﬂ$LHLLﬁ$i’)@ﬁ”lﬂﬂhlujﬁil%uﬂiﬁNaﬁ@llLmuq@q@ﬁﬂﬂﬂﬁﬂ@,ﬂ“UTﬂWﬂ

4 [ [ o
WuggIsa s sandaunssaun Taelduuudaesmsigniies DSSAT

511912 TWa 4.00 1N / A,

saarile Tulasnuiimingay nandanazne'ld TumstgadnTnaiugaassa s gaaume v.unsssdn
Sunidsagan dunigingithunang un3dingga
MAY | gAAY | B0IIN | Wawda [ WanauuMu | 8a3IN | Wawaa [ waeeuuny | 801N | Hawaa | waneuuny
ands [ ands | wmds | oan/ls [ an/s | wwds | oan/ls [ en/ls | ww/ds
1 Bg 15 1,013 2,388 10 1,013 2,460 6 1,026 2,706
2 Br 20 956 2,091 15 948 2,131 15 955 2,161
3 Cd 15 991 2,301 15 1,001 2,345 6 952 2,412
4 Ci 15 977 2,171 15 980 2,183 6 961 2,369
5 Ct 15 1,010 2,379 15 1,016 2,401 6 986 2,545
6 Cu 20 802 1,403 15 803 1,479 10 798 1,533
7 Don 20 1,002 2,273 20 1,006 2,291 15 978 2,344
8 Hs 20 857 1,695 15 858 1,773 10 858 1,844
9 Kt 20 1,003 2,203 15 1,004 2,276 6 951 2,330
10 Lb 20 1,234 3,204 15 1,229 3,254 15 1,239 3,293
11 Lg 15 817 1,609 10 812 1,660 6 822 1,893
12 Li 15 758 1,375 10 744 1,389 6 740 1,567
13 Ln 15 1,039 2,503 15 1,043 2,517 6 1,030 2,732
14 Ly 15 816 1,530 10 804 1,554 6 820 1,812
15 Ml 25 636 757 25 642 783 20 654 900
16 Ng 25 938 1,877 10 907 1,968 6 893 2,106
17 Pc 15 1,156 2,891 15 1,169 2,944 6 1,148 3,124
18 Pp 15 806 1,566 15 810 1,578 10 804 1,632
19 Sat 15 970 2,217 6 923 2,292 6 956 2,426
20 Si 20 1,021 2,274 15 1,014 2,317 6 996 2,510
21 Sn 20 848 1,592 15 831 1,596 10 832 1,669
22 Sp 20 927 1,898 6 881 2,050 6 933 2,260
23 Su 15 923 1,953 6 896 2,111 6 932 2,255
24 Suk 20 934 1,932 15 937 2,018 6 890 2,093
25 Tk 25 976 2,100 25 979 2,112 15 958 2,174
26 Tw 15 1,017 2,404 15 1,022 2,424 15 1,033 2,468
27 Wn 15 963 2,188 15 979 2,253 6 964 2,458
28 Yl 15 824 1,569 15 834 1,608 10 827 1,651
29 Yt 20 1,015 2,251 15 1021 2,347 6 1003 2,538
wnewig  5aifeluTasion 18.00 v/ nn.
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A A A Y + Aq Y 9
AT NN 3.20 Nawa@mmﬂﬂzml,Laz’em”l‘iJ‘EJhluT@]ﬁmuﬂﬁwammmuq&qmnﬂmiﬂgﬂmﬂvm

WuggasT™ 3601 Jandaunswdun Taelduuusaesmslgniis DSSAT
sanils TuTasuiimingay nandanazne’ld TumsigndnTnaiuggissa 3601 gaaum1en 2.unsT N
Sunidsage dunidiagihunans dun3dingga
& | gdu | oA IN | mawdna [paneuunu| ©asIN | wawda [Haseuunu| ©AsIN | wawda [HaneuuNy
/s | ands | vmds | oan/s [ an/ls | owwds | oandls | andls | uw/ds
1 Bg 15 1,111 2,634 10 1,124 2,756 6 1,139 3,008
2 Br 20 1,068 2,400 15 1,059 2,440| 15 1,067 2,472
3 cd 15 1,106 2,622 15 1,119 2671 6 1,064 2,716
4 Ci 15 1,086 2,458 15 1,089 2,471 6 1,067 2,648
5 Ct 15 1,128 2,702| 15 1,134 272711 6 1,099 2,853
6 Cu 20 876 1,568 15 883 1,667 10 878 1,719
7 | Don 20 1,118 2,592 20 1,123 2611 15 1,118 2,663
8 Hs 20 935 1,874 15 938 1,960 10 858 2,063
9 Kt 20 1,118 2513 15 1,119 2,588| 15 1,130 2,634
10 | Lb 20 1,376 3,630 15 1,370 3,678] 15 1,382 3,726
11 Lg 15 899 1,804 10 893 1,852 6 904 2,089
12 Li 15 827 1,521 10 817 1,553 6 812 1,726
13 | Ln 15 1,157 2.850| 15 1,161 2866 6 1,148 3,075
14 Ly 15 897 1,724 10 884 1,742 6 902 2,008
15 Ml 25 718 986 25 725 1,014 20 736 1,132
16 | Ng 25 1,020 2,075 15 1,022 2205 10 938 2,300
17 Pc 20 1,317 3,327 15 1,312 3,381 6 1,290 3,556
18 Pp 15 873 1,712 15 877 1,726 10 871 1,774
19 Sat 15 1,073 2,484 10 1,085 2,571 6 1,062 2,702
20 Si 20 1,138 2,597| 15 1,131 2,638 6 1,110 2,821
21 Sn 20 938 1823 20 938 1825 15 938 1,896
22 Sp 20 1,019 2,127 15 1,044 2,295 6 1,038 2,539
23 Su 15 1,017 2,190 6 994 2361 6 1,037 2,534
24 | Suk 25 1,038 2,146| 20 1,042 2233 15 1,047 2327
25 Tk 25 1,072 2,346 25 1,076 2,363 20 1,080 2,452
26 Tw 20 1,152 2,721 15 1,135 2,725 15 1,147 2,774
27 | Wn 20 1,091 2483 15 1,088 2541 6 1,071 2,738
28 Y1 15 909 1,791 15 927 1,864 10 925 1,928
29 Yt 25 1,152 2,575 15 1,139 2,668 6 1,118 2,850
nnewig 5 ifelulason 18.00 v/ nn.

511917 TA 4.00 VN / NA.
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NTVINMIINBAT U WA, 2510-2540 TuAuimiled gaauFeIAIa gAALANYT FAAUN
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= a 1 a o £ A aa 1 S 3 4 [

aa gaauinwged uazyadulynye FaauNaUNITeIng lueI9 2.40-4.20 nlesitua (szauu
nane-g9) s sHeavlesaiidluilse Tomd 14-112 un/nn. (52AUF-FININ) LALTIAOINIG
Tnuman@eniiilulse Towd 128-320 un./nn. (szAvg-gaun) UgninnTwalaelildile1dwa
pammaslugie 213-593 an/ls wazdnInalimsaevuauesaomsldijelulasuuazie
Woawla ua lineuauesaeio Twuny mstgnini Tnaludusudunsie wu gaaulnsy ga
a = a a & Aaa A o a 1 J 2 4 v o

AuAAn YAAUNTU FINBUNTINQIUAUTIN 0.69-0.70 1loSIFUA (3xAUAY) F19O1H1T
WoaWosaniluilse Tomd 9-10 un/nn. (szaud) wag TwumanFeundlulss Tea! 44-60 un/nn.
(szaud1) gninn Tna Taelildijons lanandamasdnnn feeglusae 150-250 nn./l5 uaz

i Inalimsaeuauosaems ldileTulasinu deala uaz Tnuny sdraauda

42 mydszdivanudesmsilavleamiauazlnunyuesinilng
Tuaedl WA, 2507-2509 nsudmMsaEes Imihminneingens Weavesa
uaz Tnunandouidualse TomigalszaduldTasmsdmaziaumanil Wunuamalums
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pugihns ldfenoaanas TnumaFeunudnIna  TashimsAnuanduiusszriien

Y
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’Jlﬂ§1$‘ﬁ‘ﬁ“{]i’)"I‘Irﬂi‘l/\lﬂﬁﬂ@iﬁllﬁ%IWLmﬁl"“]ffJiJaluﬂu‘ﬂﬁﬂﬂllﬂTﬂﬂ’)‘ﬁﬂ?i“lmx‘llﬂllﬂ‘]JuTHuﬂLiJaﬂ
9 A a 1 o [V ~ ~ J =2 1
GUTJIWQ mﬂgn“lumnmmm VYDIWNIATTLYT aNYT UATHITIA UATIIFAN LASUDULD
d! a Y 1Y 9 1 a 1 = = [
“]Nﬂﬁ’f)‘]_lﬂq%ﬁﬁWﬂﬂjﬂﬂuﬂ'}ﬂﬂuUlﬂllﬂ ‘;Igﬂﬂu‘]_hﬂsb"ﬂ\‘] Arfa aniys veuInIa T‘ﬂﬁ'l‘b’
a = ) =2 9y ' v =
MU LaZaan ng‘Vl"lﬂ"liﬁﬂ}l”Iﬂﬁ&5]’f]‘l_lE‘Tu@\‘IEU’EN“]J"I’JIW@@FJ‘E“{]V\I'BJZ‘W\I@??TLL@%TWLW]@'L“KEJ?J
1 a 9 = v o Jdo (=Y Ja 9) . . =
‘W”]J’J"INﬂWZ.WIGU1'JI‘V‘Iﬂ3Jf‘ﬁ’TﬁiJ'W‘Ll‘ﬁﬂ‘]JﬂW’Jlﬂi”lxﬁﬂuiﬂﬂj%ﬁﬂﬂﬁsllﬂﬁ Mitscherlich-Bray f19 log
a ~ < 3 o a a

(A-Y)=logA - Clb -cx (A= WﬁNﬁﬂq\?f‘!ﬂmﬂﬂlﬂu 100,Y = L‘]JasmumNawammwawa@qaqﬂ,

1A Ia 1Y -+ d' 9 [ [ 1 d‘ 1A Ja 1 d'
b =ANUATIEHAY, X = @ﬁﬁﬂ‘ﬂ‘ﬂﬁ]g@]@\iclﬁ (ﬂﬂ./hl'i), ¢, = MANNVDIATUATICHAY, ¢ = ATANN
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vosoaiiloild) SwmsviimsianzinaearesaidulseToniluduly 33 Bray 2 uaz

a 1

51901115 Inunen@eould 35 Ammonium acetate HaveIMsAny1 3 I Aaseiuamnsolszidiu
9
1 ¢, waz ¢ dwsvaumimslgievloama (P) nazdlo Tnuny (K) fail
log (100 - Y) =log 100 - 0.05419 b - 0.03864 x 1o P

log (100 - Y) =log 100 - 0.00618 b- 0.05132x  {Jo K

Y [
latimsnagounsldaumsasnaniinudnInanazdihsluiesidgndinne
k4
wunaumsiamsalddmuadanilevearesavas TnunaFeulinudnnIna ldTas lda

a o~ 4 a
Hananlszina 87 nlediud voananangaga

43 aslisumuzihilavlemamufSinasaweanedaluau
ﬂ?mm‘ﬁmWaﬁWaﬁ”ﬁﬁgﬂuﬂiﬂwﬁuﬁu (Available—P) #il@01nM5 AT AU
1a67% Bray 2 WwnlssidulSinadleveanlalugives po, iieldliinInafignludn
Aqua1ee mnmssiuanlasl¥aunsves Mitscherlich tazAafmuauiiudsuadlewemla
wu niUdagnledeanla AldlF U Tnaite 1 dnanantt 87 nlesifud venandngegn
Tugomnmitlg5uileluTasou ez TnumaGouneios ﬁﬁ&ﬂﬂ?Mﬂ!ﬂﬂW@ﬁli"lﬁﬁiﬁiuau%

fhulgmanduiulsunasgdeaesanined 1 luauildlgndnTwa (i 4.1)

M 4.1 amswileavesaluduuaziSuailoveania (P,0,) Hidesldiielr dnanda

J 3 J a
87 10315 UA YoIWANANTIA

AUATIEH Available P wawanfinanzal Wsnavearesaii ﬂ?mmﬂaw?ﬂaﬂya%aﬂa{
Tudu (v) MnHanaagaga " (Y) Aoams ¥ (x) Woala (TSP) *
(WN.P/AN.) osiFud) (nn. P,0/15) (nn./19)

3 31.0 18.5 54.0
4 39.5 17.5 50.0
5 46.5 16.0 46.0
6 52.5 14.5 42.0
7 58.0 13.0 38.0
8 63.0 11.5 34.0

9 67.5 10.5 30.0
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M3 4.1 (Ap) manszileadesaluaumazlsinaileveanla (p,0,) Ndesldinel1dna

a /3 7 a
wan 87 1oFiFua VDINANAA IR

AIN51ZH Available P HananfinIANSal Wnavearesaii ﬂ§u1mﬂﬂm§m’ﬁacgma§
1udu (b) NNWARTAGIEA " (Y) Foams ¥ (x) Woala (TSP) ¥
(UN.P/AN.) 1osiFud) (0. P,0,/1%) nn./19)

10 71.5 9.0 26.0
11 74.5 7.5 22.0
12 717.5 6.0 18.0
13 80.5 4.5 14.0
14 82.5 3.5 10.0
15 84.5 2.0 5.2
16 86.5 0.5 1.3
17 88.0 - -
18 89.5 - -
19 90.5 - -
20 91.0 - -

vineme Y S waanaums  log (100 - Y) =log 100 - 0.05419b i1 ¢, =0.05419

% $anaums  log (100 - Y) = log 100 - 0.05419 b - 0.03864 x 1 c=0.03864
¥ J5uldiudsnanms 1gijensuidlagnleswemvla 45% P.0)

unaafiun ;. Annual Report (1966)

{ (] ' a o A d 4 o
1nM31d 4.1 wmnlandauiingemsearesaiilulse Tomi (Available P) f1
I v v
Ao 3 un/nn. azdesldile wemvla (P,0,) 8031 18.5 n.n./13 iesnseaumanan I gaiunszaY 87
/3 < a o v ¥ a a o A d 1
nesidudvesnanangega uazlushuesferiuiauilsmaveanesamiulse Tenigeiu
I a { 1 [ a o
du 5 wnsnn. Psmnailevleawlaildeziiosaundeiios 16 n.n./ls vazdnSmaoanesalu
a o [ 3 a 1o o 1 a I {0
audadiszaugaimnu 16 un/nn. lisuiludeddddleoamame 11 Tnavzlimandagaiinuii
I3 4 a
wo'la (szina 870le31ud vewanangaga)
Y 1 a Ja A . qs: 1 v 1 g [ 1
MAINIIZHAUL Available P @aud 6-11 un/nn. Iaduiluszauihunais msiz
a J 3 4 a a
ansaliwanaadna Twalddszuna 50-75 nlesidud voswanangaga d1aull Available P <
o 1o A & v o 1 Y a Yo ' 3 o
5 wn./nn. saruduwaniiduszaud sz hamnsaliwanda ladindt 50 nlesidud voana

a ' a { o 1o Y a
HARGIAA dIUAUNT available P 12-16 wn./nn. dadudluszauge mszannsoldwananld

AR
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sl I a a . 1 So 1
Uszinm 77-86 1Wosidud vowwandngega wazdaull Available P 110031 16 wn./nn. NiaN
I a A v a 9 v ' 73 2 a
Wuauianunsovz inanaadn Tna ldgannnii 87 nlesisud voswandagga
[ @ 1 Y 9 =K o 1 @ 9 Y o A
NNUANNITAINANITINAY DITANUITLAVANVADINI TIN5 THed Iussann
o [ a [ {a 4 [ 1 a 4 o
awnsoih I 1S euieusudsuasigleaeSanlmsiz ldnindediean ethunly
< 1 o Y v o @ [ a
Wuswuzihmslgfedoamadudning ladaiszavsigemsvearesaludulgnd

Tua nazilsnadleemla (p,0,) NlalinudnIna (15190 4.2)

MmN 42 szavvessmemsvearesaluauilgndnInauazdsuadlevoarosanld

AL Aansz P luau Usinadlevleailaiild

smonisoavesa (P) (Bray 2) (nn. P,0./15)
un./AN.

&0 (VL) <5 >16.0

M WL 5 16.0

unan (M) 6-11 7.5-14.5

9 (H) 12-16 0.5-6.0

quwn  (VH) > 16 0

UMAANT : Annual Report (1966), 134 fadad (2529), To@ AnFyas (2539), gy Adouua (2540),

o = o J
dugnd Ferssunld uazame (2525)

4.4 maluawuzihilalwmymudSinasialnemadanluny
a ! o a a a ia
s Inunandouniulse Tomiluduamisalszduldninms sz iau
@ . R { 1
TAgn3anaAIe Ammonium acetate, pH 7.0 FuiluTnunaFeoufioglugil Exchangeable-K lu
a 9 d‘ 1 = a 1 1 =
au MynpuanoIveIt Inanilgnaeils Tnunadenluaunguaisg wuninmsaovauesly
v v Y Y
FEAUANAUMLFTAYINGUAY Tasmmzodeaeluauileaniuna uazitioAure
9 ~ a 1 A a 1 [ Y] 4 ~ ~ =
11 Inandgnludunqurisoaduai Tudanda uasassa awys d5zys AT uag
1 =1 a 1 1 1 ) (% + yan
vouuny Lwandneglurie 298-856 nn./ls msdmuadanile Tnumyaunsaldizms
Usziiiudasdle Twune 91naums Mitscherlich unu TasfurinanoUdnoosd1 Ine
1 3 =+ Lﬂ‘ 1 a 1 1 1 1 a a 1 a
apoaitjo Tnunsnlaluaunguaies 1wy nquan Paleustults (gAY 11nrae TAT19 NTU
HazEAN) NQUAY Typic Calciustolls (YAAUNIAT) NQUAU Typic Pellusterts (FAAUANYT) NQY

a . a o Y1 A Y £ g 1 P a
AU Vertic Haplustolls (Glgﬂﬂu%mma) Iﬂﬂulﬂﬂ"IﬂQﬂ (c,) tM1NY 0.00618 Fuumainvesdsum
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a a 1 { 1w < 1 { @
519 Inumandon ez 14anau () uwazangi (o) iy 0.05132 Wumasivesdaniloln
4 a : o a4 a . . {
uny (x) e ld Idnandaganszay 87 Wosisud (Y) voinanangga (Maximum yield) #1 100
I 3 4 o Yo
wesiua ansathnlgiuaums log (100 - Y) = log 100 - 0.00618 (b) - 0.05132 (x) 3INHA
msany lunguanitionduas nquAumiiendd taznguansunselugaduaie wun
a I a [ Y a {a a 4
USuanrmdesmsijo Tnmaniulfmandusudsunasig nmadouiing iz ldnnau e

a 4 3 7 {
T dnanand1n Tnagan 87 wosidud (15197 4.3)

M3 43 manszd lnmadouluau  sezlSinadleTwms  K,00 hdedldimelild

a J 2 4 a
Waran 87 1esiyua UDINAWANFIGA

Ansed K ludu HarAATInIARZIL e Tnmaid o Yo Tnumnes
(b) NnHarangaga " (Y) Avams ¥ (x) (KC1)
unK/AN. GIGHEATEN) (nn.K,0/15) (nn/13)

30 35.0 13.5 23.0
40 43.5 12.5 21.0
50 51.0 11.0 18.5
60 57.5 10.0 16.5
70 63.0 9.0 14.5
80 68.0 7.5 12.5
90 72.0 6.5 10.5
100 76.0 5.0 8.5
120 82.0 3.0 45
150 88.0 - -
180 92.5 - -

Y dmwnannaums  log (100 - Y) =log 100 - 0.00618 b A1 ¢, =0.00618
L fwnnaums  log (100 - Y) = log 100 - 0.00618 b - 0.05132 x f1c=0.05132

lSeuieuiuilSunmdle Ty (60% K,0) i ldamsasaie awduuzi

lugsed 43 waaslSinadleTnunaFoundeslaweauiiszan TnunaGounan
1 o [ a I3 4 a A, ] o
annulagldsumanan 87 nlosidudvoswandngege Taoldasues Mitscherlich 1BuAeniu
v A Yo 9 + & =~ = =
nunlsmuiunnuasanmsijeemua FalunsalvesInunasony wuNInMsovaussly
Aa A

Wineudeiu AsdaudivlSuna Tnunaedeuiduilse Tonis WeldiloTnumsludagesy

o a A 3 @ J 3 4 a @
ﬂﬂﬁ%ﬂ‘ﬂWaWﬁﬁ%’mIWﬂlWNq@ﬁuﬁﬂﬁﬁﬂU 87 L‘]Jaiwummwawa@qqqﬂ ATUUANNTITUDINIT
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A laeds Mitscherlich agna1nUFuiunslFie Tnunsrzanasnnilsuinvesig

v
= [

= A g s dgl 1A Ja A =~ A &
Tnumandenidlulse Texingayuauamimsizvay uazlungansesausig Inunadeuingly
o a a 1 () a A 4 1 [
sz Temi luauganu 150 un.K/mnn. udams ladleTnuna s iranaadn Tnamuaunaedila
9
AOTUINHEMISANEWAZMINATOUANNADINS InunaiFouainms s ins e
a [ v o a ) < { o
aududsmuadsuaileTnunes Jaihwnadaduamsalsouiiou (m15190 4.4) Tagldndn
v W @ { g o o o v o
RernunusreaesandulszToni Tasdwuziile Tnunwszsmuaszaud @) dlu
Aa A = ° ' 9 I3 J a o J
Aulsg Inunaseudind 50 unk/nn. szlvnlesisuamsnovauedvednanandInil sl
J 3 J a a = a ' ' £
nosiuaneranangaga Usmnasig Inunadeyluaueglusia 50-100 wnk/mnn. Fadlu
o 73 1A I3 o 4 A A o
seauihunann (M) wlesiuamsneuausteghn 51-76 losigua uaziio InunmEeouiszay

a < a a < a
qaiiu 100 wn K/nn. wesiduansaouausivesnaninvzinu 76 nlesiHus vosnanangaga

MINT 4.4 s2aDVRIEIR NS Tnunaden luauignd IwanazdSuaie TwumaFoui 1d

o 1 a d a a + = A 1
JZAUTINDINIT K AUATIZH K Tudn YsunaileTnumasounla

N-Ammonium acetate, pH 7.0

(un./nn.) (n.n.K,0/19)
s‘imm (VL) - )
&1 L) <50 > 11
1hunal (M) 50-100 5.0-11.0
a9 (H) > 100 3.0-5.0
gaunn  (VH) - 0

UMAIN : Annual Report (1966), 34 Hadad (2529), 1w@ an3yas (2539), gy Ad10UUA (2540),

o = o J
dugnd Ferssunld uazamue (2525)

4.5 msanmdnswavesilevleamauazilalnunyaednalna 2 vug

Q
J

=2 Y+ v 9 o a @
m3AnyIMltfedudnInaaesiug (g5 5 vazgassa 3601) lugaaus

~ ~ o Aa o @ J a A Jaw A 1w @ J
mananiiafauiiaunsalssn  geaumnanguddteiy lssaiauasaissuay

a ] d‘ = =) 1 [ [ ~ d‘ a 1 ' dyd a
gaaulnge Nermitinaaesny lsnszwnsum Janiaanys Tasiigaauaes matiilsua
seanesauas Tnumagenludunouilgnegluseauge (mM3nn 4.5 uaz 4.6) Tagiiag

4 A A v 9 o’/’ Y4 1 Y =1
Uszaan ienaznsNdn Inaiiaesiugaovauesnaijeeamauas Tnunrnnioeiies

§ g v 9 0 a . .
la nazeiilumstuduiuuziims14ile P uaz K Tae38n15u03 Mitscherlich-Bray
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® TTAulum
9
MUHUMINAREWUD RCB 11 3 41 Taglduinauaimaassdosniasas 4.0 X 4.5
o A g 4 y ) '
was MuuaNuRNUNeIvIIa 3.0 X 3.0 was ldszezlgndninassinued 0.75 was
FTOTTTNINAU 0.25 1UAT DOULINIKAD | AUADHAQY
@ 4

o Janilsvasd

A = @ + g A 1

oAy HaRoUAUBIUBIBATTeWoma 4 0as1 Aip 0 5 10 uaz 20 nn.P,0/ 15 1Az
AnywaneUaUeIves InunaiFeon 3 6as1 A0 0 5 uaz 10 Nn.K,0/13

® 3TMInAaed

9 E4
dmuaiimslafleluntamansansaesasii msAnyearesaldilelulasiou
v 9
oa31 20 nA.N/15 uazileTwunaFoucnsn 10 nn.K,0/15 Sawtudanijeomanazdnyiii
o A o o o = = S 1A v A 1+ Y
4 dasaimvua dsumsan TnumaBoudisunenude ldileTuTasnuon 20 nnN/
[l Y v
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° Y =2 A g [ o A ) YK Y =
fua B luusums@nyuneilunmssniszauvessigh luladnu Ivegluaaiizweiios
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o nisilgnuazmslaile

[ 1 1 '
wssuulaslgnTaontiailunilasdesving 4.0 X 4.5 was yasealdijouazilgning
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Tnardunnimwszezilgnuagduduauiruninaaes
1 1 I 3 I 1 4 1 L %
mslddfentseandu 2 a5 usnilumsldijesesiulaeldijonianiiaves N (10
] 1 o @ =2 :J‘ =< 1 4 oaj 9y ' Y
nn.N/15) 590 P uazkK awdasdnping 2 msane Taeldijeianuasesnuseslgnudd
2 < < < y
navijeldvunlszunm 4 17 veoawaad Inaillunguy azilsznm 3-5 waa WednIna
son lddszana 10 Ju iimsaeunen liivdevquaz 1 du tazilednInaeg 25-30 Tu ldie
oaj { < J 1 (% Q % § 1
asangeuiluilouaantilaeldile N oasnsnilavesiman (10 nn.N/13) Taons Tsednaunn
v a oy g Yy
Ugnudimsruaunavijenieunayulaududniina
@ <] !
® MsquaTNYIATMINUNYD

o v o A

9
wumnsniiffesduidadagisamd i uazguanms i Tnaawaiw

= Y

v ) 0 < & o
@@Qﬂﬁﬂli’)xﬁﬂ’ﬂ?‘lﬂ 1/]"Iﬂ"l'iLﬂ‘]JLﬂEJ’J“]J"I’JIWﬂL?J?J’OTQ‘]Ji&lﬂm 105 U
v = 9
o NITUUNNUDYA
A= ) 4 a 1 9 a oy o < 9 A
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~ J A a s a 1 J 14 Aq 1+
MINN 4.5 AMNASINTIZHTINDIM P (Bray 2) Tudu neuilgnuazneuldilelunlaslaile p,oaeq

¥ Ine 2 Wug nlgnlugednae

uﬂmﬁ“ldﬂﬂ fusaassm s Wusg23581 3601
P,O,
nn/ls ¥AAY YAAY ¥AAY AR YAAY YA YAAY YAAY
foena’  @wma’ dhnges”’  1haged” o’ e’ dhnges”  dhnwes”
ppm P ppm P
0 23 15 58 20 35 16 45 15
5 32 26 89 37 54 32 79 36
10 38 28 118 44 62 28 105 35
20 22 24 100 38 46 30 106 34
mﬁ'ﬂ 29 23 91 35 49 26 84 30
C.V.(%) 47.6 134 32.0 22.9 41.5 23.5 48.0 35.2
F-test NS -, * - NS * * -

MINN 46 AMAGINTVTIMETT K (NH0AC) Tuan noutlgnuazneuldifeumlasildils K,0

v A a 1
v Tna 2 4 Ngnluganuse

uilasiildile fusaassm s fusaaTIan 3601
K,0
nn./ls ¥AAY AR ¥AAY AR ¥AAY ¥AAY ¥AAY YA
Foana’  awd 1thaged”  thnges” Foana’  awma’ dhnves”  dhnaes”
ppm K ppm K
0 73 138 67 69 67 119 68 72
5 71 134 67 77 86 133 67 89
10 77 146 74 78 77 130 63 97
e 7 139 69 75 77 127 66 86
C.V.(%) 15.5 214 19.6 24.5 31.0 16.0 25.1 379
F-test NS NS NS NS NS NS NS NS

o

1 A o Sa o s q9a
Y aniienninay fwmdauasassa Thhealsenu
2/ daw A ] o o YRS
guiiveiinls  Swrdaunsassa lhhwalsznu
3 A A 1 @ @ ~ v oy
¥ amiiineaesiie lsnszymsum Saniaanys lhihwalszmu
4/ =) A 1 @ o = q Y J
¥ goniinaaoaiie lsnsznsum Samdaanys iy
g NS lifinnuuanaiuneada

* ANULANANAUNNFDIANTEAUANNFONY 95%

# TAaNUUANANTIUNAANTLAUANUAIY 99%
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® WANMINAADY

1) manovauesnemsldils P vesdnInafivgnluduyadin

FnTwagassa 5 iledgnludugadudeiaa ilelildils P aeeslikanda 1,007
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Cd-H 11.04 0.09 9.94
Cd-M 10.41 0.17 17.70
Cd-L 10.12 0.17 17.20
Tk-H 11.28 0.23 25.94
Tk-M 20.37 0.11 22.41
Tk-L 15.55 0.14 21.77
Lb-H 8.29 0.17 14.09
Lb-M 19.72 0.18 35.50
Lb-L 8.02 0.16 12.83
Suk-H 0.47 0.23 1.08
Suk-M 5.20 0.15 7.80

Suk-L 4.34 0.17 7.38
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Pc-L 4.98 0.19 9.46
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Cd-H 38.52 3.18 1224.94
Cd-M 39.99 2.23 891.78
Cd-L 29.46 1.29 380.03
Tk-H 23.22 2.34 543.35
Tk-M 38.26 1.37 524.16
Tk-L 28.64 1.84 526.98
Lb-H 20.62 3.68 758.82
Lb-M 41.98 0.68 285.46

Lb-L 28.72 0.90 258.48




82 Iasums mssimnnssyuduuzimslyianidnisunseandnalne

4

M519h 6.4 (M) M3iyan Tauazmsganusig Inunadeon (K) vosdnInaiugglissa s

aq

mlgnlu 5 gadau Tuanmi lulims laile Tnumaon ; 30mMsnaaes NP (-K)

Suk-H 0.07 1.45 1.02
Suk-M 24.86 0.92 228.71
Suk-L 1.47 0.94 13.82
Pc-H 36.99 0.91 336.61
Pc-M 76.17 2.98 2269.87
Pc-L 53.26 0.77 410.10
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1. Bray 2 0.03 NH,F + 0.1N HCI 1:10 IRTRN

2. Citric acid 1% Citric acid 1:20 30 WIN

3. Mehlich 1 0.05N HC1+0.025 N H,SO, 1:5 5 ‘mﬁ

4. Modified 1 0.05 N HCI +0.25 N H,SO, 1:5 500

5. Morgan 0.54 N HOAC+0.7 N NaOAc (pH 4.8) 1:10 30 WA

6. Olsen 0.5N NaHCO, pH 8.5 1:20 30 WA

7. Ammonium lactate 0.111M Lactic acid + dil. Acetic acid 1:20 4 %2129
+ dil. NH,0H

8. Sodium lactate 1 0.111M Lactic acid + dil. Acetic acid 1:20 30 U
+ dil. NaOH

9. Sodium lactate 2 0.111M Lactic acid + dil. Acetic acid 1:20 4 %2129
+ dil. NaOH

10. NH,HCO,+DTPA 1M NH,HCO,+ 0.005M DTPA(pH 7.6) 1:2 15 WM
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Bray 2 - 0.64** 0.62%*
Citric acid 0.18 0.22 0.65**
Mehlich 1 0.74%* 0.50%* 0.66**
Modified 1 0.21 0.17 0.63**
Morgan 0.55* 0.59* 0.64**
Olsen - 0.44 0.63**
NH, - Lactate - 0.58* 0.46
Na - Lactate 1 0.77** 0.71** 0.60*
Na - Lactate 2 0.10 0.65** 0.33
NH,HCO, + - 0.49 0.62%*
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Bray 2 - 0.69%** 0.96**
Citric acid 0.17 0.21 0.96**
Mehlich 1 0.77** 0.56* 0.93%**
Modified 1 0.28 0.13 0.95%*
Morgan 0.52%* 0.71** 0.95%*
Olsen - 0.51* 0.89%**
NH, — Lactate - 0.73%* 0.42
Na - Lactate 1 0.81%* 0.82%* 0.48
Na - Lactate 2 0.19 0.75%* 0.41
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WeAureIy aeg1aunlsanyil 42 dregaulonlseumeulsnaneanesan

@

a A 9 = =~ Y [V Y
analagly Mehlich 1 uazshl¥iAad uayIadae spectrophotometer 13 sutisuriumsialaeldy

g

e nuNlanduiuiesaiied

[

v g
YIINWADH Tﬂﬂmauﬂsmmﬁwmwuﬁmmu 0.68**

(715199 6.13)
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Woavesananalaely Mehlich 1 tazihlviinad uaz3ade spectrophotometer 115 outeuNY

[

[ 9 1 1Y 1 4 ] v o aa LY a q‘f [ o 4
mydalaeldaenr wuNUanaUNLToE1934 UITIAYNADA Tasadulszandanaunus
Vo A
NN 0.59*% (M1519N 6.13)

dy a = v v a Aq Y= ~ g 1 A = ~ a @
IHaAUAZIDYA GI’JEJEJNWLW]GL"H?{T]HHJ 59 G]’J’f')fJNLlI’E]L’]JiEJ‘]JmEJ‘]J‘]Jilﬂm‘V\If]ﬁ‘V\l’EJiﬁ

[

A o 9y . o Yya A 9 (= = @ @
Nanalaelys Mehlich 1 tazdinliinad azianle spectrophotometer 1Taunoununsialag

7 [

Glf]f?ﬂ&l@ﬂ W“]J’JUJﬁﬁﬁiJWH‘ﬁ’E)EJN Hednwy \WIN?{’OG] Taemduisy ﬁﬂ‘ﬁﬁﬁﬁﬂWl&‘ﬁLﬂWﬂU
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q
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=
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WeAUreIl Aeg1aun lsanyl 21 dregaulonlseumeullsnaneanesan
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annalasld Mehlich 1 tazsinliinad tagInde spectrophotometer /3 sty umMs I Tag 1y

v o w

a1 W‘]J’J'Tflﬁﬁfﬁlﬁugﬂfhﬁ YA Q‘VIN?(GG] Tasaduise ﬁ%ﬁﬁﬁﬁﬁ\lwu‘ﬁlﬂiﬂﬂ 0.79**
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weaulunale aredaunlsanyl 15 areruiedSeuneulTuiw

Woanesafiaialaely Mehlich 1 nazsiliRad 1azSadae spectrophotometer 1/3enfeniiy

o
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A

Y v )
loauazden f1ee1eauNlsanE 31 dredraienlSsumsulsinavearesa
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@108 1AUMIINANHINTIUIY 200 @219813 Tasuiiveanidlu 2 ngy A NGUALNIATN
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nQUALNIA

dy a o [ A A YR =\ [ [} A ~ =1 a A o 9

oAUy Aednaunlsanell 45 Ao WenlSouiioulsunm K hana Tagld
NH,0Ac 11az811A1A8 A.A. NuM3sanadie Mehlich 1 waginsunmlaeldaon wohiian

v o d v o w

[ A aa T W a Q\{ [ 1] d 1w {
wiusegNIivd iy ana laeliaduilseanTanduiusinny 0.68% (A13199 6.14)
Y 1

A A @ L] a Aaq Y=Rx = @ v A = ~ a ~ [
weauluna aegaun ANl 18 @081 Walseumeudsuna K Nana
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Taold NH,0Ac 11az811A1918 A.A. MUM3anaaie Mehlich 1 nazialiua laeldemen wun
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[ v o A aa T W a Q\{ [ 1] d 1w {
HANaUN TN T EIN a0 1aelmaulseansanaunusmnIny 0.78%* (M13199 6.14)

9

Y
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= o ' a  Aq v = o ' A = ~ a2 A o
ioAuazIden Modnaunlsanel 61 A0 Weonlseumisuliunm K fanalay
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v o Jd v o w A aa 1 o a = v o Jd 1w {
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1 1 v o aa A
Nhifianduiusneana (15199 6.14)
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[ Iy J ] v o o Aaa T W a Q’ Y] o d 1w H
duiuses ity Nada InsumdulszanFanduiusminy 0.36* (mM31N 6.14)



Tnsams mssiannszuuamuzimslyJandidmsumsnandalna 105

d' T o a = @ @ 4 1 a ~ o A
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n=46 n=18 n=061 n=27 n=16 n=33
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Twinaise r=0.68%* | r=078% |r=053*% |r=027" r=0.55% r=0.36*
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= gy , o = 4 99 ' 1 Wy 9
1 ldnaansde I Tasmsianududinasg e iyanaaiee awnsosum lagndes
® 353
Y o = v A @ [ & J a (Y o 1 =1 tﬂy a I
lashmsfnunuay 285 @100 Fuduaunsaminy 244 ded1e tazliieawily
a til Y 1 zﬂy o ' zﬂy =2 o 1 I A 1 @
Auione 51 @819 1ie1uNa 55 @19d19 1loazBen 138 @10819 1WuALAI 41 @)

Y Y
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serdnenana ldanauTaeld Mehlich 1 naz3at/sua Taaly spectrophotometer 11/5 ey
v [ 9 1A
fumsialaglsunuanaigiu
® HANIINABDY
1) Mydalsuaen Tuiisy
ngUALNIA

dy a Y] L] a d‘ YR =1 o 1 d‘ =1 =1 a =1
IHOAUKEY A9 NAUN [FANEIN 51 A8 LiJf]lflJ‘iEJ‘]JW]EJTJ?J?HHQ!LL'EJMTNLHEJN

a o

fiafalaeld Mehlich 1 uaziliiiadiadio spectrophotometer NFsuifiouiumssalasls

@ [ 4

[ 1 1% % d 1 v o A ana [ Aa [
UHUTIATEIY WUNNanduiuod1lied Ay dan1ana Taefimdudlszansanduiug

10U 0.96%* (A13199 6.15)

IS g

dy a o 1 a Aq Y= 1 A = = a
Weauluna1y AredaunlEAne1dl 55 @led19 WonlSeuneudsuin

a

uenTuHeunanalagld Mehlich 1 tazi 1¥iAad Iad18 spectrophotometer 1T ouieUi LS

o w

o 9 [ =t = ] Y] d A o A an = Y A Qd
’JﬂTﬂEJGlGD'LLWHﬁiJW]iWIu W‘UﬂﬁJﬁ”ﬁﬁilW‘L!‘ﬁi’)fJNiJufJﬁ1ﬂﬂJuﬂQ°VlNﬁﬂﬂ Taelimduilseansav

FurusIniy 0.87%x (mswn 6.15)

v
=

Lﬂ a = (7 1 a YR = o 1 A =\ = a
IeAUazoen A19d1NAUNIFANEIN 138 fa0819 WeotlSeunevdSuin

uenTuHeunanalagld Mehlich 1 tazi1¥inad Iad e spectrophotometer 1FsuisUi UM

[

Y] 9 A = [ o 4 ] o/ o Q' aa a1 ow Aa Q‘{
Talaglsuruduaigin wunlanduiusesnlisdnysamana Taslamdulszansav
FURUTIMAY 0.54%* (msnw 6.15)

NAVANAN

q
Y v
A A o v a A

Y= = o 1 :'4 = = a = ~
a1l mammum‘l%ﬂﬂym 8 AIDYN LiJ’E]L“]JiEJTJmEJTJTJiiJWmLLE)MIﬂJLufJﬂJT]

a

v Y . ) Y Ao Y = = ] o 9
analagld Mehlich 1 tazi1dinadIna1e spectrophotometer t5ououn UM ia Iaa gy

[

1 v o Jd v o A aa [ Qadwwo’lw
Auasgu wunlavduiusesaliisddysmana Tasladuilszansavduiusmny
4
0.94** (159N 6.15)

dy a = @ ' a Aq Y= = v A = = a
IHoAUazIBen AI0819AUN IFANYIY 33 QAU welSeumevlsuin

uenTuHeunanalasly Mehlich 1 tazih1¥inad Iad1e spectrophotometer 1T suieUi LS

[

1 QJ (-] Q' an 1 % =) Q(
Salaolfurudinasgn wuhllanduiuseduiiiodvadmuana Taelimduilseandan
FurusInni 0.79%x (m‘m‘ﬁ 6.15)
2) m3dasualuase

nNAVALATA

q
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A A o 1 a A =

Y= Y] (] A =l ~ a A
IUDAUHINY AIDYNAUN LFANHIN 51 QDY LﬂJ’fJL‘]JiEJ‘]JmEJ‘]J‘]JﬁJ”Im"luL@]WWl

a Au Y

analaeld Mehlich 1 uazi1¥inadiad e spectrophotometer (15 auiisuiumsialasldusiu
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v o w

J v o
ﬁmmgm NUNVandunUsoa1 Ui od \Wl']\‘]ﬁﬂﬂ Tﬂﬂl]‘ﬂ']ﬁllﬂﬁwﬁ“ﬂ‘ﬁﬁ‘l’iﬁllwu‘ﬁwnﬂ‘ﬂ

0.99%* (15199 6.15)

v
= S

dy a (Y 1 a Y= % 1 A =~ ~ a
Woaul1una1e @108 19AUN ISANEIN 55 @198 LN@LﬂﬁﬂULﬂﬂUﬂiNWﬂ!qu!@]ﬁﬁ

Aanalagly Mehlich 1 uazihlinadindle spectrophotometer WSeuieuiumsialasly

v o W [

uAuFNATTIN NuNTanduiusedaiiiedd mmmam Tauiiadulssansanduius
A 0.98%* (miwn 6.15)

dy a = [ 1 a d' YR = o 1 d’ =) = a d‘
iHoAuazven A10819AUN 1NN 138 A19819 LiJ’EJL‘]_IifJ‘]JLTIfJ‘]J‘]JiiJWiHLIULﬁﬁﬁﬂ

a

analagly Mehlich 1 tagyinl¥inadInde spectrophotometer 1W3suisuiunsialaeldumny
Fasgu wuhilanduiuseduiiteddytonada Taefimduilse s EnT e duiuTIhAY

0.80** (715197 6.15)

NAVAUAN

q
Y
=

a [ 1 a d‘ YR = % 1 d' = =1 a d' [
HoAUNeY A0819AUN 1NN 8 A0E19 LlJf]L“lJ‘iEl‘iJmEﬂJﬂiﬁﬂﬂluluLGIiGmﬁﬂﬂ

a

Tasld Mehlich 1 wazslvinadiade spectrophotometer 11/5autReuduMsIalaelarHud

Y]

wasTn nuhdanduiusedniieddytmuada Tnefimdudseansanduiushiy

0.93**(mmﬁ 6.15)

dy a =) w a d' YR = [ 1 d’ =) = a d'
HoAuazen Alea19aunlsanil 33 A1e819 LM@LﬂiﬂU!ﬂﬂUﬂ‘iMWﬂ!hlu!@]iﬁﬂ

analaely Mehlich 1 uazshlfinadiadae spectrophotometer aSeuieunumsia Tae 4y

Y]

’dmmmu W‘]J’JHJﬁ‘ViﬁiJWU‘ﬁf’JfJN ELAGHY

[

Qﬂ?ﬂﬁﬂﬂ Iﬂﬂﬂﬂ']ﬁllﬂi ﬁﬂ‘ﬁﬁﬁﬁilwuﬁwnﬂ‘ﬂ
0.86%* (mmﬁ 6.15)

3) madsuaueanssa
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]
Y
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ilofuney dedreduildinud 51 dedn denFeuden/Suaoaesad
analaglyd Mehlich 1 waziliinadiadoe spectrophotometer WSeuifeunumsialaelduru
fnasg nuhdanduiusedniveddnsimeata Taoladulssansanduiuivhm

0.77%* (115199 6.15)

@

d’l a LY 1 a d' YR =1 (] d' =1 =1 a
L‘L!’E]ﬂuﬂ1uﬂaN GI’JEJEJN@L!‘Vl%fﬁﬂ‘HHJ 55 AI9819 LSJE]L“]JifJ‘U!‘I/]fJ“U”]Jﬂﬂm

v A o Y . o q ¥ a v 9 o
Woawosananalaald Mehlich 1 tazildiinadinae spectrophotometer (1FoUNBVALNT

[

o Y 1A 1A v o d uo A aa = - a
ﬂiﬂﬁl%ﬂmuﬁh1@ig1u W‘]J’JﬁJ’ﬁ‘ViﬁiJWH‘ﬁE]fJN UYTIAYUINWADA T@ﬂllﬂ?ﬁ'ﬂﬂizﬁ‘lﬂ‘ﬁﬁ?i

v o
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Woaosafianalaeld Mehlich 1 azilfiRad3adie spectrophotometer M/3ouifoURINS

o 9 [ =t = @ Y] d w o w A aa = Y A a
Talaglsurudunaigin nunlavduiusedlisdAysaneana Taefitdulszanseam
FuRuTIN 0.48%* (msw‘n 6.15)
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1 ¥ o d v o
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a

fiafalaold Mehlich 1 uazil¥ifindiado spectrophotometer 3eniioutumsalaols
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UHUTWIAITIN WuNlarduRusesniTedAgydanana Taeliaduiss ansanduiug
110U 0.50%* (A15197 6.15)
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oAuvieny ategnaunlsanuil 51 a1ed1a Wonlseumeudsuna Twuadeun
analagld NH,0Ac uazialsualag AA. nlSouiisuiumsanadie Mehlich 1 tazialagld
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UHUANATTIN WUNanduiuseswitivdngneana Teelmduilseansarduiusomny
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dy a 1Y L] a d‘ YR = % 1 d‘ = =) a
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J a = [ L] a d‘ YR = [ L] d' =1 =1 a =
ioAuazDIA AI9EAUN ISANKIY 138 A1981a WonlseumeudSuna Tnumande
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UHUTVIATEIY Wuhlarduiusednlisdidyoanwada Tasliadulssansanduius
A 0.73%* (A15199 6.16)
nguUALIAN
dy a Y] ] a d‘ Y= = [ ] d' =) = a =
Woaureny dredaunlsansl 8 dree19 WanlSeumeullsua Inunadoy
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¢ 4
FuszanfanduRusIiiny 0.67" (15199 6.16)

dy a = @ 1 a A YR =S Y 1 A = ~ =) S
HoAUAZIDEA AIRdNAUNIFANEIN 33 @081 WardSeumeudSuna Tnimaden
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o . @ a Y =} ~ v Y
ana 1ag Mehlich 1 1azind3uNua9 spectrophotometer (FoutRoUAUNS 1%
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15. | unsmssd | Tk | essss2 |ueneundey ademos | mafinsaiiio | mnd 0.84 0.76
16. |uasadssd | cd | 333145 |wewae lule faumieudy | wynds 0.4 0.24
17. | uasessd | Lo | 287155 |wiowu @ounyy asgnzia NgY1A3 0.94 0.96
18. | wnsaassd | Lb | 687087 |w1eymnd aedifu Tnsszam Twend 031 0.98
19. | uasadssd | Ln | 683061 |weni ndauily Twsilszam Iwend 032 0.79
20. | unsasss | Tk | 675045 |utwaumad Maduymy Tnidszam Twend 0.95 0.66
a1 |wasaassd | Tk | 703086 |wed Buiku Tnidszam Tnmnd 0.87 0.88
2. |unsassd | cd | 608453 |uiwTiFus yysoa Jaiie JATGNITY 0.14 0.85
23 | unsaassd | pp | 915463 [wwTudio gauziy Tave LATGRTR 0.22 0.29
2. | upsenssn | sat | 904510 [wadmne udam Faje IQATCNYE! 0.57 0.98
25. a3 Lb | 807755 |wefu ndreads MUY Tandlsq 0.89 0.85
26. any3 Lb | 807755 [wiefiu adroads MUY TandTsq 0.75 0.55
27. a3 Tk | 829758 |wwgne Usznoumass LATGNIEIEY TandTsq 0.74 0.69
28. a3 Bag | 385950 |u1831u9 advu0n Mg Fouaa 0.69 0.61
29. anys Br | 322787 |wwynSeq dnaziay maum Foua1a 0.93 0.92
30. anys Br | 732787 [woyniSesinnziay maum Founa1a 0.74 0.95
31. anys cd | 213665 [weIns MIas Fo1a1a Founaia 0.88 0.82
32. anys cd | 213665 |Wwdag mIag Fernana Fornana 0.84 0.7
33, aniys Ln | 269849 [wwawme funsuds iinu Founea 0.82 0.79
34. anys Ln | 269849 [wwaume Sunsudn Ay Fornana 0.86 0.84
35. a3 So | 287845 |WngITl AT QY Ay Fonana 0.49 045
36. any3 So | 302946 [waynyilgn anasdl Aaiing Foana 0.96 0.93
37. a3 So | 302946 [waynyilgn anasdl Amiing Foana 0.94 0.99
38. anys Pc | 63351 |wevaen aeuiia Foadsm | Weian 0.71 0.82
39. a3 Tw | 95353 |wiequns udranim F¥oamIm | Wenniaw 0.86 0.73
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v
=

M13199 7.16 (410) LaAln Al veauaaziJaanaaeoy
Sdui | Sanda gaau | Ana Fornunsns Mua N0 Agreement Index ( AT)
fuggassas [ Wuggassa 3601
40. any3 Lb | 905391 |w1vazes §197u nuadaues ioa 0.56 0.85
41. any3 Tk | 889369 |wieaudnd sunsnau | dawadrenuies ioa 0.7 0.67
4. anys wi | 907414 |uaawle deines Tangu iea 0.75 0.67
43, anys Sat | 907429 |wie¥a wrAmMA Tangu iea 0.85 0.87
44, anys Br | 777873 |wiomTuss aensiudnes SIGHER UL 0.84 0.32
45, anys Br | 777873 |winainTuy aensiuaned oneq NUBINN 0.81 091
46. |unsswdn| Ct | 547240 |wedssan eIAUM 1nreq 1nveq 0.89 0.78
47, |unssw@in| Lb | 633324 [wonin Snaed fuiin thngeq 0.97 0.97
48, |uasswdwn| Lg | 688154 |uioudas aszwsu Tuuanse 1hnvoq 0.71 0.68
49, |uasTwdin| Pe | 849229 [wnedny niviug AADINN 1hnaeq 0.95 0.9
50. |unsswdwn| Pe | 852689 [uneauda niwus AaBINN 1hngeq 0.9 0.84
51 |uasswdun| o | 920685 |wede wngadiv azIAgY AYUNA 0.79 0.78
52, |upsswdun| Ct | 907640 |wiedins e19duiin Falsalnig) i 0.84 0.97
53, |uasswAwm | si | 889526 |wiowigy $nidudin nAtioo im 0.83 0.83
54 [uasswdun | suk | 069394 [weFusding agail At qatiu 0.7 0.89
ss. [unsswdin | ve | 044070 [wwusses Tnsnd wzindeim qatiu 0.53 0.73
s6. |uasnwdn | Wi | 013423 |wiea1as iada wzndo qaitiu 0.99 0.92
s |uswdn | Hs | 648643 [uemu drdunito aouiia m 0.7 0.7

a d' (% a d' Y a Y
Namimﬁauwawawmﬂﬂzmﬂuwawammllmiq Taalda Al (Agreement Index)

< A @ 19 = ' Y A [ '
Wunsesianu seeas 53 4M Al 58HIN 1-0.75 J080% 33 Hazsua Al DYITUIN 0.74-

0.50 az3eeas 14 A1 Al §1031 0.50 (A13197 7.17)

o [ -4 1 1 9 [ 9 @
ﬁ1W§U%131WﬂWH§q3§§m 5 flﬂ'l Al 3¢UIN 1-0.75 98¢ 50 ﬁ'J‘L!GUTJIWﬂW‘Ll‘ﬁ

g2550 3601 §iA1 Al 521N 1-0.75 S0y 55

4

E)
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AT 7.17  1aa9 A1 Agreement Index Youlasnadoudmuziiimsl4de

Agreement Index Sw5 sw3601 33U
n % n % n %
1-0.75 28 50 32 55 60 53
0.74-0.50 17 30 21 36 38 33
<0.50 11 20 5 7 16 14
Total 56 100 58 100 114 100

d’ 1 d‘ % %3
1519 7.18 A1 Al Taemas ]y 4 39vda

Yania AI - Wug SW5 AI - ¥{ug SW3601
WyTYTel 0.776 0.596
UATAITIN 0.623 0.765
aniy3 0.791 0.758
UATTIFANN 0.816 0.832
Aunde 0.752 0.738
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% A

M3 8.1 Awuzihii]e N P K dwisudnInaiuggissa s flgnuuaugaaie q lu

a9

@ @ J
WHIANWTIYIU

1A Ia
AMAnsIzraY 1uasa (ppm N)

¥aRu | M thunan GR 1¥93ulgn HanaRTimMARZIL®
onsifolulasou (nn.N/19) (n./19)
Bag 15 10 10 25 NOHMAN-5 UQUIBU 845
Bg 15 6 0 25 WHHNIAN-5 YUY 879
cd 10 6 6 25 WYENAN-5 QU8 871
Ch 20 15 6 25 NYEAAN-5 YUY 749
Ci 15 15 6 25 WYENAN-5 QU8 890
Don 15 10 6 20-30 NHENAY 742
Kok 20 15 10 10-15 U 382

5-15 UuIBU

Lb 10 6 6 25 WOHNAN-5 QUL 872
Lg 15 15 6 25 WOHNIAN-5 YUY 876
Ln 10 10 6 25 WOHMAN-5 HQUIBU 885
Ly 15 15 6 25 WHMAN-5 HQUIBU 885
Ml 25 20 20 25 NYUAAN-5 HQUIBY 769
Nu 20 15 6 25 WOHAAN-5 UUIBU 834

@

o V4 o a o e 1 o Y9 Yo s
oas M3 l4dfe P uaz K dmsunnygeauluszauanuganauyssiiming 1 14as1ail

Woawesa nn. P,0,/13 Tnunendgen n. K,0/13
dun 17

i 12 # 13
1huna 5 unan 10

q4 0 qq 5

]
AAa

I a = . Y A a = 1y
vnemeg 1 lunsdin@uilu@umiien (Bag, Cd, Ci, Lb Lg, Pc) SdSua Tnunadeougs lideq
1 = 1 3 a 1 =~ 1
TafloTnunadeon uaduiuaunsielildiloTwumendon s nn.k,0/ls
a 4 v & 14 A & v daw Ay
2. wanaanmanziu'ld Wuaundonandnsius 3 szau Alkaneunmugega Taoid1n
Twann.az 4.00 v uazileTulaswunn.az 18.00 U
\ o < A ) A
3.3d#le '/, N+ P uaz K imuandouvseawantnina uaz '/, N imdeldilednina

91¢ 20 11
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s P

~ 1 o o+ 9 v 9 o a 1
M1TNN 8.1 (919) ﬂ']L!u%‘LJTIJ‘EJ NP K @ 5udmInaiuggissa 5 mﬂgﬂuuﬂw};ﬂmq 9 Tu

Q9 9

Tandamsysal
AATIEHAY Juasa (ppm N)
ydu | M thunan GR %393u1lgn wanaATimARZIL®
onsifolulasou (nn.N/19) (nn./19)
Pc 10 10 6 15-25 WY ENAY 888
Phi 25 20 15 25 WY ENIAN-5 QU1 807
Pp 15 15 10 25 NYENAN-5 HQU1BY 802
Sat 15 10 6 25 NYENAN-5 UQUIBY 887
Si 15 10 6 25 NYENAN-5 UQUIBY 890
Sk 15 10 6 10-25 118U 475
So 20 10 6 5-15 118U 409
Tk 25 20 15 25 NUAAN-5 NQUIeu 769
Tl 15 15 6 25 WOHNIAN-5 QU 820
Tw 15 15 10 25 NUAAN-5 NQUIeY 894
Wi 15 6 6 25 WOHMAN-5 UQUIBY 863
Wn 20 15 6 25 WOHAAN-5 HQUIBY 889

o Y+ 0o w a o A 1w 99 Yo o &
8a51m3 19dJe P uaz K dmsunngeauluszauanuganauysainming 1 14sasieail

Woanesa n. P,0,/1s Tnunendgen n. K,0/13
fn 17

& 12 M 13
unan 5 unan 10

qq 0 qq 5

[l
AaAa

I a = . Y A a = 19
vanemg  1lunsainauiludumiled (Bag, Cd, Ci, Lb Lg, Pc ) 0015ma ITnunanFeouga Tyideq

1 = ' I a 1 =~ ]
TafloTwunadon uaduiluaunsielildileTwumedon s nn.k,0/1s
a 4 Y & 14 a & v dew A9
2. wanaanmanziu 1 Wuaundenanansaui 3 szau Alikaneuunugege Taendnn
Tuann.az 4.00 v uazileTulaswunn.az 18.00 UM
' o 2 { + A
3.d#le '/, N+ P uaz K navuaniounseamwaadnina waz '/, N imaeldiied1nTna

81¢ 20 M
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% A

M519n 82 Awuziihile N P K dwmsudn Inaiuggassm 3601 Mlgnuuaugaaie q lu

9 9

[ [ t4
WHIRUNBIY T

1A Ia
Manszriau lumse (ppm N)

yadau | M thunan GR 1¥93ulgn HanaRTimARZIL®
oasifoluTasou (nn.N/15) (nn./19)
Bag 20 10 10 25 WOHMAN-5 YUY 945
Bg 15 6 0 25 WHHNAN-5 YUY 983
Cd 15 6 6 25 WYENAN-5 QU8 986
Ch 20 15 6 25 NYEAAN-5 QU8 831
Ci 15 15 6 25 NYENAN-5 QU8 994
Don 15 10 6 20-30 NHENAY 829
Kok 20 15 15-25 tuegu 403

5-15 UuIBU

Lb 15 6 6 25 WHHNAN-5 YUY 989
Lg 20 15 6 25 WOHNAN-5 YUY 987
Ln 15 10 6 25 WYENAN-S5 YUY 1001
Ly 20 15 6 25 WOHMAN-5 HQUIBU 999
Ml 20 20 15 25 WYENAN-S5 QU8 849
Nu 20 15 6 25 WOHMAN-5 HQUIBU 927

@

o V4 o a o e 1 o Y9 Yo s
oas M3 l4dfe P uaz K dmsunnygeauluszauanuganauyssinmiing 1 14as16il

Woawesa nn. P,0,/ 13 Tnunendgen n. K,0/13
dun 17

i 12 # 13
1huna 5 unan 10

q4 0 qq 5

]
AAa

I a = . Y A a = 1y
vnemeg 1 lunsdin@uilu@umiien (Bag, Cd, Ci, Lb Lg, Pc) SdSua Tnunadeougs lideq
1 = 1 3 a 1 =~ 1
TafloTnunadeon uaduiuaunsielildiloTwumendon s nn.k,0/ls
a 4 v & 14 A & v daw Ay
2. wanaanmanziu'ld Wuaundonandnsius 3 szau Alkaneunmugega Taoid1n
Twann.az 4.00 v uazileTulaswunn.az 18.00 U
\ o < A ) A
3.3dfle '/, N+ P uaz K nanuandounveawaatnalna uaz '/, N imdeldillednlna

91¢ 20 U
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s P

M3190 8.2 (fi0) Awuziiifle NP K dwsudn Inaiuggassa 3601 Nlgnuuauganie o

Q9 9

@ [ 4
Glu%ﬂﬁﬂﬂlwsﬁﬁyjﬁﬂ!

AATIEHAY Juasa (ppm N)
ydau | M thunan 9 %93u1lgn wananTimAnZIL®
onifolulasou (nn.N/19) (nn./19)
Pc 10 10 6 15-25 WY ENAY 998
Phi 25 20 15 25 WY BNIAN-5 UQU1BY 891
Pp 15 15 10 25 NHMAN-5 QUIBU 895
Sat 15 10 6 25 NYENAN-S5 QU1 991
Si 15 5 6 25 WY BNAN-5 UQU1BY 991
Sk 15 15 6 15-25 118U 536
So 15 10 6 15-25 up18u 442
Tk 25 20 15 25 NYUAIAN-5 NQUIBY 854
Tl 15 15 6 25 WOHNAN-5 QUL 913
Tw 15 15 10 25 NYUAAN-5 NQUIY 1004
Wi 20 10 6 25 WHAAN-5 UUIBY 998
Wn 20 15 6 25 NOHMAN-5 UQUIBU 994

o Y+ 0o w a o A 1w 99 Yo o &
8a51m3 19dJe P uaz K dmsunngeauluszauanuganauysainming 1 14sasieail

Woanesa n. P,0,/1s Tnunendgen n. K,0/13
fn 17

& 12 M 13
unan 5 unan 10

qq 0 qq 5

[l
AaAa

I a = . Y A a = 19
e 1 lunsdinAuiludumiien (Bag, Cd, Ci, Lb Lg, Pc) S1iUSuna Tnuneandougs lidos
1 = ' I a 1 =~ ]
TafloTwunadon uaduiluaunsielildileTwumedon s nn.k,0/1s
a 4 Y & 14 a & v dew A9
2. wanaanmanziu 1 Wuaundenanansaui 3 szau Alikaneuunugege Taendnn
Tuann.az 4.00 v uazileTulaswunn.az 18.00 UM
' o 2 { + A
3.d#le '/, N+ P uaz K navuaniounseamwaadnina waz '/, N imaeldiied1nTna

81¢ 20 M



156 Insan1s mavimmiszuuduuzimslsianidmsunswandrlna

% A

9 9

M3199 8.3 Awuziihile N P K dwmsudn Inaiuggassa 5 dgnuuaugeais  Tuiaia

G
anys

1A Ia
Manszriay lumse (ppm N)

Ch

Lb

Ln
Ly

Pc

yadau | M thunan GR 1¥93ulgn HanaRTimARZIL®
oasifoluTasou (nn.N/15) (nn./19)
Bag 20 15 15 5-15 WUy 865
Bg 15 10 6 5-15 UUIEBU 891
Br 15 10 6 5-15 UpUIEBY 866
Cd 10 6 6 15-25 WO HAIAY 791

Don

5-15 dgu1eu

15 15 6 5-15 WUy 778
15 10 6 15-25 WHHAIAY 797
6 6 6 25 [WHI9U4 NN 291

25 UYUIU-5 NTNYIAY
15 6 6 5-25 WOHNIAY 798

5-15 NINYIAY

20 20 6 15-25 N HAIAY 1029
20 15 6 5-15 Uuigy 879
20 15 6 20-30 AIN1AY 1130

o V4 o a o e 1 o Y9 Yo s
oas M3 l4dfe P uaz K dmsunnygeauluszauanuganauyssiiming 1 14as1ail

@

Woawesa nn. P,0,/13 Tnunendgen n. K,0/13
dun 17

i 12 # 13
1huna 5 unan 10

q4 0 qq 5

]
AAa

I a = . Y A a = 1y
e 1 lunsainawilu@umiled (Bag, Cd, Ci, Lb Lg, Pc ) N5 uma Inumaideouga Tiideq

1 = 1 3 a 1 =~ 1
TafloTnunadeon uaduiuaunsielildiloTwumendon s nn.k,0/ls
a 4 v & 14 A & v daw Ay
2. wanaanmanziu'ld Wuaundonandnsius 3 szau Alkaneunmugega Taoid1n
Twann.az 4.00 v uazileTulaswunn.az 18.00 U
\ o < A ) A
3.3dfle '/, N+ P uaz K nanuandounveawaatnalna uaz '/, N imdeldillednlna

91¢ 20 U
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s P

M3190 8.3 (f0) Awuziiife NP K dwmsudn Inaiusgassu 5 ndgnuuaugaais q Tu

Q9 9

Tandaani)s
AATIEHAY 1A (ppm N)
ydau | M thunan 9 %93u1lgn wananTimAnZIL®
onifolulasou (nn.N/19) (nn./19)
Phi 20 15 15 5-15 U 835
Sat 15 10 6 5-15 WU 871
Si 6 6 6 25 WYENIAV-5 U 776
So 15 6 6 10-20 G 336
25 UQUIU-5 NINYIAN
Suk 20 15 6 15-25 WO EAAW 887
5-15 Ugugu
Tk 20 20 15 5-15 Hguigu 801
Tl 15 15 6 5-15 UQugu 842
Tw 15 15 10 5-15 Hguigu 898
Wi 20 10 6 5-15 UuIY 874

o Y+ 0o w a o A 1w 9 Yo o A
8a31m3 19dJe P ez K dmsunngeauluszauanuganauysainming 1 14sasieail

Woanesa n. P,0/1s Tnunendgen n. K,0/13
fn 17

& 12 M 13
unan 5 unan 10

qq 0 qq 5

HUILYIA

[l
AaAa

1lunsdifawuiludumilon (Bag, Cd, Ci, Lb Lg, Pc) Srlid5una Tnunmdonga lidoq
1 = ' I a 1 =~ ]
TafloTwunadon uaduiluaunsielildileTwumedon s nn.k,0/1s
a 4 Y & 14 a & o dq A9
2. wanaanmanziu 1 Wuaundenanansaui 3 szau Alikaneuunugege Taendnn
Tuann.az 4.00 v uazileTulaswunn.az 18.00 UM
' o 2 { + A
3.d#le '/, N+ P uaz K navuaniounseamwaadnina waz '/, N imaeldiied1nTna

81¢ 20 M
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% A

M35190 8.4 Awuziihile N P K dwmsudn Inaiuggassm 3601 Hgnuuaugaaie q lu

9 9

TN Inani)s

1A Ia
Manszriau lumse (ppm N)

yadau | M thunan GR 1¥93ulgn HanaRTimARZIL®
oasifoluTasou (nn.N/15) (nn./19)
Bag 20 15 15 5-15 WUy 950
Bg 15 10 6 5-15 UUIEBU 986
Br 15 10 10 5-15 UUIEBY 970
Cd 10 6 6 15-25 WO HAIAY 873

5-15 dgu1eu

Ch 15 15 6 5-15 QU1 844
Don 15 10 6 15-25 NN 880
Hs 15 10 6 25 INBIEU-4 NOHAIAY 415

25 UYUIU-5 NTNYIAY
Lb 25 20 15 5-25 WOHNIAY 916

5-15 NINYIAY

Ln 20 20 6 15-25 N HAIAY 1151
Ly 20 15 6 5-15 Uuigy 970
Pc 20 20 6 20-30 AIN1AY 1267

@

o V4 o a o e 1 o Y9 Yo s
oas M3 l4dfe P uaz K dmsunnygeauluszauanuganauyssiiming 1 14as1ail

Woawesa nn. P,0,/13 Tnunendgen n. K,0/13
dun 17

i 12 # 13
1huna 5 unan 10

q4 0 qq 5

]
AAa

I a = . Y A a = 1y
vnemeg 1 lunsdin@uilu@umiien (Bag, Cd, Ci, Lb Lg, Pc) SdSua Tnunadeougs lideq
1 = 1 3 a 1 =~ 1
TafloTnunadeon uaduiuaunsielildiloTwumendon s nn.k,0/ls
a 4 v & 14 A & v daw Ay
2. wanaanmanziu'ld Wuaundonandnsius 3 szau Alkaneunmugega Taoid1n
Twann.az 4.00 v uazileTulaswunn.az 18.00 U
\ o < A ) A
3.3dfle '/, N+ P uaz K nanuandounveawaatnalna uaz '/, N imdeldillednlna

91¢ 20 U
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4

Q9 9

]
=1

5PITIU 3601 N

YgnuuAugAaIL 9

Tudardaanys
AATIEHAY Juasa (ppm N)
ydau | M thunan 9 %93u1lgn wananTimAnZIL®
onifolulasou (nn.N/19) (nn./19)

Phi 20 20 15 5-15 U 923

Sat 15 10 6 5-15 Ugugu 955

Si 6 6 6 25 WYENIAV-5 U 857

So 15 10 6 10-20 H18Y 389

25 UQUIU-5 NINYIAN

Suk 20 15 10 15-25 WY EAAW 997
5-15 Ugugu

Tk 20 20 15 5-15 Hguigu 876

Tl 20 15 6 5-15 UQugu 932

Tw 20 15 15 15-25 NguAAN 1004

Wi 20 15 10 15-25 WY HAIAY 989
5-15 UuI

o Y+ 0o w a o A 1w 99 Yo o &
8a51m3 19dJe P uaz K dmsunngeauluszauanuganauysainming 1 14sasieail

Woanesa n. P,0,/1s Tnunendgen n. K,0/13
fn 17

& 12 M 13
unan 5 unan 10

qq 0 qq 5

[l
AaAa

HUILYIA

TafloTnumandon uaduiluaunselildioTnumadon s nnk,0/15

1lunsdifawuiludumilon (Bag, Cd, Ci, Lb Lg, Pc) Srlid5una Tnunmdonga lidoq

a 4 Y & 1A a o o Aqw v
2. WaNﬁﬂﬂﬂWﬂﬂgluml'J L‘]Ju‘ﬂ“ﬂﬁﬂﬂﬁﬂﬁﬂi')uﬂﬂ R EACH] ﬂiﬁwaﬁ@ULlﬂNQQQQ Iﬂﬂ'ﬂﬂfn

Tuann.az 4.00 v uazileTulaswunn.az 18.00 UM

' o 2 { + A
3.d#le '/, N+ P uaz K navuaniounseamwaadnina waz '/, N imaeldiied1nTna

81¢ 20 M




160 Insan1s mavimmiszuuduuziImslsianidmsunswandrlna

% A

M3 8.5 Awuziihile N P K dwmsudn Inanuggassa 5 dgnuuaugeais  luiaia

9 9

UATTIFAN
AIATIzAY 11asa (ppm N)
yadau | M thunan GR 1¥93ulgn HanaRTimARZIL®
oasifoluTasou (nn.N/15) (nn./19)

Bg 15 10 6 15-25 NINYIAN 1017
5-15 @anMaw

Br 20 15 15 15-25 NINYIAY 953
5-15 A9KIAN

cd 15 15 6 5-15 A9KIAN 981

Ci 15 15 6 15-25 AQUeu 973

15-25 N3NGIAY

Ct 15 15 6 15-25 N3ngIAY 1004
5-15 A9KIAN

Cu 20 15 10 5-25 WUy 801

Don 20 20 15 5-15 @aMAY 996

Hs 20 15 10 5-15 NINYIAN 857

Kt 20 15 6 15-25 N3NQIAY 986
5-15 A9KIAN

o V4 o a o e 1 o Y9 Yo s
oas M3 l4dfe P uaz K dmsunnygeauluszauanuganauyssiiming 1 14as1ail

@

Woawesa nn. P,0,/13 Tnunendgen n. K,0/13
dun 17

i 12 # 13
1huna 5 unan 10

q4 0 qq 5

]
AAa

I a = . Y A a = 1y
e 1 lunsainawilu@umiled (Bag, Cd, Ci, Lb Lg, Pc ) N5 uma Inumaideouga Tiideq

1 = 1 3 a 1 =~ 1
TafloTnunadeon uaduiuaunsielildiloTwumendon s nn.k,0/ls
a 4 v & 14 A & v daw Ay
2. wanaanmanziu'ld Wuaundonandnsius 3 szau Alkaneunmugega Taoid1n
Twann.az 4.00 v uazileTulaswunn.az 18.00 U
\ o < A ) A
3.3dfle '/, N+ P uaz K nanuandounveawaatnalna uaz '/, N imdeldillednlna

91¢ 20 U
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s P

M3 8.5 (f0) Awuziiife NP K dmsudn Inaiusgassu 5 dgnuuaugaais q Tu

Q9 9

TINIAUATTIFAIN
AATIEHAY Juasa (ppm N)
ydau | M thunan 9 %93u1lgn wananTimAnZIL®
onifolulasou (nn.N/19) (nn./19)
Lb 20 15 6 15-25 NINYIAY 1234
5-15 AanMAw
Lg 15 10 6 20-30 UMY 817
20-30 N3NGYIAY
Li 15 10 6 20-30 UMY 747
Ln 15 15 6 5-15 a¥IAY 1037
Ly 15 10 6 15-25 guIeu 813
15-25 N3NGIAY
Ml 25 25 20 15-25 N3NYIAY 644
5-15 AN
Ng 25 10 6 10-20 Uu1gU 913
Pc 15 15 6 5-25 AanIAN 1158
Pp 15 15 10 25 HQUIBU-5 NINYIAY 807
5-15 A9¥IAY

o Y+ 0o w a o A 1w 99 Yo o &
8a51m3 19dJe P uaz K dmsunngeauluszauanuganauysainming 1 14sasieail

Woanesa n. P,0,/1s Tnunendgen n. K,0/13
fn 17

& 12 M 13
unan 5 unan 10

qq 0 qq 5

[l
AaAa

HUILYIA

TafloTnumandon uaduiluaunselildioTnumadon s nnk,0/15

1lunsdifawuiludumilon (Bag, Cd, Ci, Lb Lg, Pc) Srlid5una Tnunmdonga lidoq

a 4 Y & 1A a o o Aqw v
2. WaNﬁﬂﬂﬂWﬂﬂgluml'J L‘]Ju‘ﬂ“ﬂﬁﬂﬂﬁﬂﬁﬂi')uﬂﬂ R EACH] ﬂiﬁwaﬁ@ULlﬂNQQQQ Iﬂﬂ'ﬂﬂfn

Tuann.az 4.00 v uazileTulaswunn.az 18.00 UM

' o 2 { + A
3.d#le '/, N+ P uaz K navuaniounseamwaadnina waz '/, N imaeldiied1nTna

81¢ 20 M
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% A

135199 8.5 (si0) Awuziiile N P K dwsudn Inaiuggassa s ilgnuuaugenis g Tu

Q9

HIAUATTIFAN

1A Ia
Mansziau lunse (ppm N)

v
o

gAY | M thunan GR 1¥93ulgn HaKAn AR
oasifoluTasou (nn.N/15) (nn./19)
Sat 15 6 6 15-25 NINYIAN 950

5-15 @9viIAY
Si 20 15 6 25-31 @aMAN 1010
Sn 20 15 10 5-15 @aMAY 837
25-31 @9nIAW
Sp 20 6 6 15-25 ﬂiﬂ@]WﬂiJ 913
5-15 @amaw
Su 15 6 6 15-25 N3NGIAY 917
5-15 gamaw
Suk 20 15 6 5-15 A9KIAN 920
25-30 FINIAN
Tk 25 25 15 5-15 @aMAY 971

Tw 15 15 15 25-30 FAMIAY 1024

@

o V4 o a o e 1 o Y9 Yo s
oas M3 ldfe P uag K dmsunnygeauluszauanuganauyssinmiing 1 14asiail

Woawesa nn. P,0,/ 13 Tnunendgen n. K,0/15
dun 17

M 12 i 13
1huna 5 unan 10

q4 0 q4 5

T
AAa

I a = . Y A a = 1y
vneme 1 lunsdin@uilu@umiien (Bag, Cd, Ci, Lb Lg, Pc) SiidSua Tnunadeougs Lidoq
1 I~ 1 3 a 1 I~ 1
TafloTwunadeon uaduiuaunsielildiloTwumendon s nn.k o/l
a 4 v & 14 A & v daw Ay
2. wandanmanziu'ld Wuaundonanansiuns 3 szau Alkaneunnugega Taolid1n
Twann.az 4.00 v uazileTulaswunn.az 18.00 U
4 ' 1
3ddle '/, N+ Puaz K sianuandeunseamaainnina uaz '/ N fimdeldiliednIna
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s P

FPITIUS N

Q9 9

~ ! o o+ 9 v 9 o
MITNN 8.5 (919) muuzmﬂﬂ N P K dw5ud1 Inaiu

IUIAUATIIFFN

Ugnuuauganie q Tu

1A Ja
AMAnszrau 1uasa (ppm N)

[
o

yAAU | A thunan 9 %93u1lgn wananTimAnZIL®
onifolulasou (nn.N/19) (nn./19)
Wn 15 15 6 15-25 AU 969
15-25 N3NGIAY
Y1 15 15 10 5-25 U 828
Yt 20 15 6 5-15 ANy 1013

o o+ o o - o s 1 o v 9o o &
8n31mM3 19ije P ez K dmsunnyeauluseduanugananysaimminu 1 l4oasasi

Woavlesa nn. p,0,/ 13 Tnunaay nn. K,0/13
A0 17
@ 12 M 13
1 unand 5 11unag 10
q9 0 q9 5
Ada I a =} . Y A a =t 'Y
e 1 lunsdinauiudumiied (Bag, Cd, Ci, Lb Lg, Pc) SluSuna Tnuneandougs Tidos

TaileTwumadon uaduiluaunselildile Twimmdou s

nn.K,0/15

A 4 Yy & 1A a o o Adqw )
2. Nawaﬂ‘ﬂmﬂﬂzm% lﬂuﬂ“ﬂaﬂwawaﬁﬁjuﬂq R M) ﬂiﬁﬂﬁﬁﬂuuﬂufﬁfiﬂ Iﬂfﬁ’]ﬂl’n

Twann.az 4.00 11 tazdlelulasiwunn.az 18.00 v

' 2 < { ) A
3.ddle '/, N+ P uaz K Wanuanseunsoawaninlna uaz '/, N mdeldiiiodalna

919 20 1Y
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% A

M350 8.6 Awuziihile N P K dwmsudn Inaiuggassm 3601 Mlgnuuaugaaie q lu

9 9

PWHIAUATIIFANN

1A Ia
Manszriau lumse (ppm N)

gAY | M thunan GR 1¥93ulgn HaKAn AR
oasifoluTasou (nn.N/15) (nn./19)
Bg 15 10 6 15-25 A3NZIAY 1125

5-15 @9viIAY
Br 20 15 15 15-25 N3NGIAY 1065
5-15 gamaw
cd 15 15 6 5-15 @aMAY 1096
Ci 15 15 6 15-25 {guign 1081
15-25 NINGHIAN
Ct 15 15 6 15-25 N3ngIAY 1120

5-15 A9HINY

Cu 20 15 10 15-25 ﬁi}lﬂﬂu 879
Don 20 20 15 5-15 @AY 1120
Hs 20 15 10 5-15 NINYIAY 910
Kt 20 15 15 15-25 nangIau 1122

5-15 A9HIAY

o V4 o a o e 1 o 99 Yo 4
oas M3 l4dfe P uag K dmsunnygeauluszauanuganauyssiiming 1 14as1aeil

Woawesa nn. P,0,/13 Tnunendgen n. K,0/13
dun 17

i 12 # 13
1huna 5 unan 10

q4 0 qq 5

]
AAa

I a = . Y A a = 1y
vnemeg 1 lunsdin@uilu@umiien (Bag, Cd, Ci, Lb Lg, Pc) SdSua Tnunadeougs lideq
1 = 1 3 a 1 =~ 1
TafloTnunadeon uaduiuaunsielildiloTwumendon s nn.k,0/ls
a 4 v & 14 A & v daw Ay
2. wanaanmanziu'ld Wuaundonandnsius 3 szau Alkaneunmugega Taoid1n
Twann.az 4.00 v uazileTulaswunn.az 18.00 U
\ o < A ) A
3.3dfle '/, N+ P uaz K nanuandounveawaatnalna uaz '/, N imdeldillednlna
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s P

M3190 8.6 (f0) Awuziiifle NP K dwsudnn Tnaiuggasso 3601 f

Q9 9

YgnuuAugAaIL 9

Tudeavidaunsswdun
AATIEHAY Juasa (ppm N)
ydau | M thunan 9 %93u1lgn wananTimAnZIL®
onifolulasou (nn.N/19) (nn./19)
Lb 20 15 6 15-25 N3NgIAY 1108
5-15 A9KIAY
Lg 15 10 6 20-30 UMY 898
20-30 N3NGYIAY
Li 15 10 6 20-30 UMY 819
Ln 15 15 6 5-15 AanmAY 1155
Ly 15 10 6 15-25 Queu 895
15-25 N3NGIAY
Ml 25 25 20 15-25 N3NYIAY 726
5-15 A9KIAY
Ng 25 15 10 10-20 Uu1gU 993
Pc 20 15 6 5-25 @9KIAN 1306
Pp 15 15 10 25 HQUIBU-5 NINYIAY 874
5-15 A9KIAW

o Y+ 0o w a o A 1w 99 Yo o &
8a51m3 19dJe P uaz K dmsunngeauluszauanuganauysainming 1 14sasieail

Woanesa n. P,0,/1s Tnunendgen n. K,0/13
fn 17

& 12 M 13
unan 5 unan 10

qq 0 qq 5

[l
AaAa

HUILYIA

1lunsdifawuiludumilon (Bag, Cd, Ci, Lb Lg, Pc) Srlid5una Tnunmdonga lidoq

1 = ' I a 1 =~ ]
TafloTwunadon uaduiluaunsielildileTwumedon s nn.k,0/1s
a 4 Y & 14 a & v dew A9
2. wanaanmanziu 1 Wuaundenanansaui 3 szau Alikaneuunugege Taendnn
Tuann.az 4.00 v uazileTulaswunn.az 18.00 UM
' o 2 { + A
3.d#le '/, N+ P uaz K navuaniounseamwaadnina waz '/, N imaeldiied1nTna

81¢ 20 M
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% A

M13199 8.6 (610) Awuziiile N P K dwsudn Inaiuggassa 3601 Mlgnuuaugani g

Q9

U IAUAII VA

1A Ia
Manszriau lunse (ppm N)

gAY | M thunan GR 1¥93ulgn HaKAn AR
oasifoluTasou (nn.N/15) (nn./19)
Sat 15 10 6 15-25 NINYIAN 1074

5-15 @anMaw
Si 20 15 6 25-30 AIKIAN 1127
Sn 20 20 15 5-15 @aMAY 938
25-30 A9HIAY
Sp 20 15 6 15-25 N3NGIAY 1033
5-15 A9KIAN
Su 15 6 6 15-25 AINYIAY 1016
5-15 A9KIAN
Suk 25 20 15 5-15 A9KIAN 1042
25-30 A9KIAW
Tk 25 25 20 5-15 A9¥IAN 1076

Tw 20 15 15 25-30 FAMIAY 1144

@

o V4 o a o e 1 o Y9 Yo s
oas M3 ldfe P uaz K dmsunnygeauluszauanuganauyssinming 1 14as1ail

Woawesa nn. P,0,/ 13 Tnunendgen n. K,0/15
dun 17

M 12 i 13
1huna 5 unan 10

q4 0 q4 5

T
AAa

I a = . Y A a = 1y
vneme 1 lunsdin@uilu@umiien (Bag, Cd., Ci, Lb Lg, Pc) SiidSua Tnunadeougs Lideq
1 I~ 1 3 a 1 I~ 1
TafloTwunadeon uaduiuaunsielildiloTwumendon s nn.k o/l
a 4 v & 14 A & v daw Ay
2. wandanmanziu'ld Wuaundonanansiuns 3 szau Alkaneunnugega Taolid1n
Twann.az 4.00 v uazileTulaswunn.az 18.00 U
4 ' 1
3ddle '/, N+ Puaz K sianuandeunseamaainnina uaz '/ N fimdeldiliednIna

81g 20 U
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s P

5PITIU 3601 N

Q9 9

~ ! o o+ 9 v 9 o
M1TNN 8.6 (919) muuzmﬂﬂ N P K dw5ud1 Inaiu

YgnuuAugAaIL 9

Tud i Iauns s waun
AATIEHAY Juasa (ppm N)
ydau | M thunan 9 %93u1lgn wananTimAnZIL®
onifolulasou (nn.N/19) (nn./19)
Wn 20 15 6 15-25 UQUIEU 1083
15-25 N3NYIAY
Y1 15 15 10 5-15 Uy 920
Yt 20 15 6 5-15 ANy 1136
sanms1File p uaz K dmsunngadulussduanugananysaifnhiu WSasdail
Woavlesa nn. p,0,/ 13 Tnunaay nn. K,0/13
§1mn 17
& 12 #1 13
1unan 5 SIRITOIEN 10
qa 0 qa 5
AU Llunsaiiaududumiien Bag,Cd,Ci,Lb.Lg, Pc) diidsumaInunaFonga lidos

TatjoTwumandon uaduiludunswlildijoTwmadon s nnx 0/15

A 4 Yy & 1A a o o Adqw )
2. Nawaﬂ‘ﬂmﬂﬂzm% lﬂuﬂ“ﬂaﬂwawaﬁﬁjuﬂq R M) ﬂiﬁﬂﬁﬁﬂuuﬂufﬁfiﬂ Iﬂfﬁ’]ﬂl’n

Twann.az 4.00 11 tazdlelulasiwunn.az 18.00 v

Y
1 o <}
3.0ddfle '/, N+ P uaz K anuanseuveoawaninaina uaz

919 20 1Y

N fimaeldiotIna
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% A

M319n 8.7 Awuziihile N P K dwmsudn Inanuggissa 5 dgnuuaugaais  luaia

9 9

¢
UATHITIA

1A Ia
Manszriau lumse (ppm N)

gAY | M thunan GR 1¥93ulgn HaKAn AR
oasifoluTasou (nn.N/15) (nn./19)
Bg 15 10 6 15-25 NHAAY 904

5-15 dguieu
Cd 15 15 10 15-30 WO HAIAY 942
Ch 10 10 6 5-15 B8 702
15-25 {guign
Don 15 15 10 15-30 WO HAIAY 937
Kok 10 10 6 5-15 gy 535

10-20 Uiy

Kt 20 15 6 15-25 NN 944
Lb 15 5 6 15-25 NN 927
Ln 15 15 6 15-30 WHENAY 941
Ng 25 15 15 25 nNAu+4 ﬁqmﬂu 1006
Pc 20 15 6 15-25 MY 1232

25-30 AININY

@

o V4 o a o e 1 o Y9 Yo s
oas M3 l4dfe P uaz K dmsunnygeauluszauanuganauyssiiming 1 14as1ail

Woawesa nn. P,0,/13 Tnunendgen n. K,0/13
dun 17

i 12 # 13
1huna 5 unan 10

q4 0 qq 5

]
AAa

I a = . Y A a = 1y
vnemeg 1 lunsdin@uilu@umiien (Bag, Cd, Ci, Lb Lg, Pc) SdSua Tnunadeougs lideq
1 = 1 3 a 1 =~ 1
TafloTnunadeon uaduiuaunsielildiloTwumendon s nn.k,0/ls
a 4 v & 14 A & v daw Ay
2. wanaanmanziu'ld Wuaundonandnsius 3 szau Alwaneunnugega Taoid1n
Twann.az 4.00 v uazileTulasiwunn.az 18.00 U
\ o < A ) A
3.3dfle '/, N+ P uaz K nanuandounveawaatnalna uaz '/, N imdeldillednlna
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s P

M350 8.7 (o) Awuziiife NP K dwmsudn Inaiusgassu 5 dgnuudugaais q Tu

Q9 9

Taidaunsanssa

1A Ja
AMAnszrau 1uasa (ppm N)

yAAU | A thunan 9 %93u1lgn HaKAnAIAnZIL
onifolulasou (nn.N/19) (nn./19)
Phi 15 10 6 5-15 WHIgY 732

25 NHMAN-4 QUIBU
5-25 igueu
Pp 15 15 10 15-25 WOHAAW 790
15-25 Uuigu
Sat 15 10 6 15-25 WeuNIAU 822
Sk 10 6 6 5-15 w8y 605
10-20 U181
So 25 20 15 5-15 18y 477
15-25 AQuigu
Sp 25 15 6 15-25 ﬁquwu 1071
Suk 20 20 15 1525 NN 1032
25-30 TR

Tk 20 20 15 20-30 NHENAY 712

o Y+ 0o w a o A 1w 99 Yo o &
8a51m3 19dJe P uaz K dmsunngeauluszauanuganauysainming 1 14sasieail

Woanesa n. P,0,/1s Tnunendgen n. K,0/13
fn 17

& 12 M 13
unan 5 unan 10

qq 0 qq 5

[l
AaAa

I a = . Y A a = 19
wnewig 1 lunsdinAuiludumiien (Bag, Cd., Ci, Lb Lg, Pc) S1iuSuna Tnuneandougs lidos
1 = ' I a 1 =~ ]
TafloTwunadon uaduiluaunsielildileTwumedon s nn.k,0/1s
a 4 Y & 14 a & v dew A9
2. wanaanmanziu 1 Wuaundenanansaui 3 szau Alikaneuunugege Taendnn
Tuann.az 4.00 v uazileTulaswunn.az 18.00 UM
' o 2 { + A
3.d#le '/, N+ P uaz K navuaniounseamwaadnina waz '/, N imaeldiied1nTna

81¢ 20 M
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% A

135199 8.7 (ei0) Awuziiiile N P K dwsudn Inaiuggassa s ilgnuuaugeais g Tu

Q9

@ @ 4
WHIAUATOITIA

1A Ia
Mansziau lunse (ppm N)

v
o

gAY | M thunan GR 1¥93ulgn HanaRTimARZIL®
oasifoluTasou (nn.N/15) (nn./19)
Tl 20 15 6 15-25 Queu 806
5-15 N3NQIAY
Tw 20 15 15 15-25 NgHAIAY 951
Wi 20 10 6 15-25 NgHAIAY 861
Wn 20 20 10 5-15 IWHgY 926

15-25 NuNAY

15-25 U

@

o V4 o a o e 1 o Y9 Yo s
oas M3 l4dfe P uaz K dmsunnygeauluszauanuganauyssiiming 1 14as1ail

Woawesa nn. P,0,/13 Tnunendgen n. K,0/13
dun 17

i 12 # 13
1huna 5 unan 10

q4 0 qq 5

]
AAa

I a = . Y A a = 1y
vnemeg 1 lunsdin@uilu@umiien (Bag, Cd, Ci, Lb Lg, Pc) SdSua Tnunadeougs lideq
1 = 1 3 a 1 =~ 1
TafloTnunadeon uaduiuaunsielildiloTwumendon s nn.k,0/ls
a 4 v & 14 A & v daw Ay
2. wanaanmanziu'ld Wuaundonandnsius 3 szau Alkaneunmugega Taoid1n
Twann.az 4.00 v uazileTulaswunn.az 18.00 U
\ o < A ) A
3.3dfle '/, N+ P uaz K nanuandounveawaatnalna uaz '/, N imdeldillednlna
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% A

M3 8.8 Awuzihile N P K dmsudn Inanuggissa 3601 Nlgnuuaugaaia q Tu

a9

@ @ J
WHIAUATOITIA

1A Ja
AMAnszrau 1uasa (ppm N)

yAAU | A thunan 9 %93u1lgn HaKAnAIAnZIL
onifolulasou (nn.N/19) (nn./19)
Bg 15 10 6 15-25 NguAIAN 1009

5-15 dguigy
cd 15 15 10 15-30 WOHAAW 1050
Ch 10 10 6 5-15 18U 784
15-25 Uu1gu
Don 15 15 10 15-30 WOHAIAW 1044
Kok 10 10 6 515 Ww8y 593

10-20 Agu1gU

Kt 20 15 6 15-25 NHeN1nY 1052
Lb 15 10 6 15-25 NHeNnY 1002
Ln 15 15 6 15-30 WeNIAY 1049
Ng 25 15 15 25 NNAU4 ﬁqum 1113
Pc 20 15 6 15-25 NHEMAY 1368

25-30 A9NIAN

o Y+ 0o w a o A 1w 99 Yo o &
8a51m3 19dJe P uaz K dmsunngeauluszauanuganauysainming 1 14sasieail

Woanesa n. P,0,/1s Tnunendgen n. K,0/13
fn 17

& 12 M 13
unan 5 unan 10

qq 0 qq 5

[l
AaAa

I a = . Y A a = 19
e 1 lunsdinAuiludumiien (Bag, Cd, Ci, Lb Lg, Pc) S1iUSuna Tnuneandougs lidos
1 = ' I a 1 =~ ]
TafloTwunadon uaduiluaunsielildileTwumedon s nn.k,0/1s
a 4 Y & 14 a & v dqw A9
2. wanaanmanziu 13 Wuaundenanansaui 3 szau Alikaneuumugega Taendnn
Twann.az 4.00 v vazileTulasiwunn.az 18.00 Un
' o 2 { + A
3.d#le '/, N+ P uaz K navuaniounseamwaadnina waz '/, N imaeldiied1nTna

81¢ 20 M



172 Insans mavimmiszuuduuzimslsianidmsunswandrlna

% A

M135199 8.8 (s10) Awuziiifle N P K dwsudna Inaiuggassa 3601 Mlgnuuauganie g

Q9

[ @ s
TN IAUATHITIA

1A Ia
Mansziau lunse (ppm N)

gAY | M thunan GR 1¥93ulgn HaKAn AR
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Soil Profile Description

Soil name: Takhli (Tk) Profile code No.:
Classification (1998) : Udorthentic Haplustolls
Location: Amphoe Chai Badan, Lop Buri Province

Sheet name: Amphoe Chai Badan Sheet No.: 5239 III
Coordinate: 343776 Elevation:
Relief: undulating Slope: 3-5%

Physiography: partial pereplain
Parent material: limestone and marls

Drainage: Permeability:

Runoff: Ground water depth: cm
Flooding depth: - Duration (month) : Frequency: -

Annual rainfall: Mean temp: Climate type: Tropical Savannah
Natural vegetation or land use: corn, thorny shrubs

Other:

Described by: Boonsompopphan and T Vearasilp  Date: 16 June 1997
Horizon Depth (cm)

Description
A 0- 16cm 10.0YR 3.0/2.0 moist; slightly gravelly clay loam; strong fine to
medium subangular blocky structure and granular structure;
hard, friable sticky and plastic; few fine and common very fine
roots; few fine secondary lime nodules; moderately alkaline pH
(field): 8 ; gradual, smooth boundary to

AC  16-40cm 10.0YR 4.0/2.0 moist; gravelly clay; moderately medium and
coarse subangular blocky structure breaking to granular
structure; hard, friable sticky and plastic; few coarse and
common very fine roots; coarse fragment of CaCos nodules and
rock fragments of limestones; strongly alkaline pH(field): 8.5 ;
gradual, smooth boundary to

C 40- 120+cm  7.5YR 4.0/4.0 moist; very gravelly clay; weak medium and
coarse subangular blocky structure breaking to fine subangular
blocky structure; few very fine roots; coarse fragments of CaCos
approximately 80 % larger than 2 mm. diameter; strongly
alkaline pH(field): 8.5 ;
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Soil Profile Description

Soil name: Lop Buri (Lb) Profile code No.:
Classification (1998): Typic Pellusterts

Location: Amphoe Muang

Sheet name:

Sheet No.: 5138 IV

Coordinate: 736508 Elevation:

Relief: nearly flat Slope: 2%

Physiography:

Parent material:

Drainage: moderately well drained Permeability: slow

Runoff: slow Ground water depth: cm
Flooding depth: cm Duration (monte): Frequency:

Annual rainfall: Mean temp: Climate type: Tropical Savannah

Natural vegetation or land use: corn

Described by: B Boonsompopphan and T Vearasilp Date: 19 July 1996

Other:

Horizon Depth (cm)
Ap 0- 20cm

Al 20-45cm

A2 45- 90cm
AC  90-175cm

C 175- 200+cm

Description
10.0YR 3.0/1.0 moist; clay; fine granular and moderately
medium and coarse subangular blocky structure; hard, firm,
sticky and plastic; few medium, many very fine and fine roots;
few fine lime concretions; pH(field): 8; clear, smooth boundary
to

10.0YR 3.0/1.0 to 10.0YR 2.0/1.0 moist; clay; moderately
medium and coarse subangular blocky structure; very hard,
firm, sticky and plastic; common very fine and few medium
roots; few fine lime concretions; pH(field): 8.0; gradual, smooth
boundary to

10.0YR 2.0/1.0 moist; clay; moderately medium and coarse
subangular blocky structure; very hard, firm, sticky and plastic;
few very roots; few fine lime concretions, some slickensides;
pH(field): 8; clear, smooth boundary to

10.0YR 4.0/1.0 moist; clay; moderately coarse subangular
blocky structure; firm sticky and plastic; few very fine roots;
common fine lime concretions, some clear slickensides; pH
(field): 8.0; clear, smooth boundary to

10.0YR 3.0/1.0 to 10.0YR 4.0/1.0 moist; clay; moderately
coarse subangular blocky structure; firm, sticky and plastic;

common fine lime concretions and some clear slickensides ; pH
(field): 8 ;
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Soil Profile Description

Soil name: Warin (Wn) Profile code No.:
Classification (1998): Oxic Paleustults
Location: Amphoe Sung Noen, Nakhon Ratchasima Province

Sheet name: Amphoe Dan Khun Thot Sheet No.: 5339 11
Coordinate: 142604 Elevation: 220 m.
Relief: nearly flat Slope: 1%

Physiography: high terrace
Parent material: old alluvium

Drainage: well drained Permeability: moderate
Runoff: slow-medium Ground water depth: >2 m.
Flooding depth: - Duration (month): Frequency: -

Annual rainfall: 1,070.5 mm. Mean temp: 26.7°C  Climate type: Tropical Savannah
Natural vegetation or land use: cassava

Other:

Described by: Boonsompopphan and T Vearasilp Date: 8 May 1997
Horizon Depth (cm)

Description
Ap 0- 23cm 7.5YR 4.0/4.0 moist; sandy loam; moderate coarse subangular
blocky breaking into moderate medium subangular blocky
structure; very hard, very friable, slightly sticky , slightly
plastic; few very fine roots; some pieces of charcoal; neutral pH
(field): 7 ; abrupt, smooth boundary to

BA  23-46¢cm 5.0YR 4.0/6.0 moist; sandy loam; moderate medium subangular
blocky breaking into moderate fine subangular blocky structure;
hard, very friable, slightly sticky ,slightly plastic; broken thin
clay coating on ped face and in pores; few very fine roots; some
pieces of charcoal; slightly acid pH(field): 6.5 ; gradual, smooth
boundary to

Bty  46- 90cm 5.0YR 5.0/6.0 moist; sandy clay loam; moderate fine and
medium subangular blocky breaking into moderate fine
subangular blocky structure; hard, very friable, slightly sticky,
slightly plastic; broken thin clay on ped face and in pores; few
very fine roots; some pieces of charcoal; very strongly acid pH
(field): 5 ; gradual, smooth boundary to

Bt, 90-137cm 5.0YR 5.0/8.0 moist; sandy clay loam; strong coarse subangular
blocky breaking into strong medium subangular blocky structure
; hard, friable, slightly sticky, slightly plastic; broken moderate
thick clay coatings on ped face and in pores; some pieces of
charcoal; very strongly acid pH(field): 5 ;gradual, smooth
boundary to
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Bt;

137- 188+cm

5.0YR 5.0/8.0 moist; sandy clay loam; moderate coarse
subangular blocky breaking into moderate medium subangular
blocky structure; hard, very friable, slightly sticky slightly
plastic; broken thin clay coatings on ped face and in pores; very
strongly acid pH(field): 5
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Soil Profile Description

Soil name: Chai Badan (Cd) Profile code No.:
Classification (1998): Typic Chormusterts

Location: Amphoe Chaibadan, Lop Buri Province

Sheet name: Amphoe Chaibadan Sheet No.: 5239111

Coordinate: 215661

Relief: undulating
Physiography: basalt plain

Parent material: basalts

Drainage: well drained Permeability: moderate
Runoff: medium

Flooding depth: cm

Annual rainfall:
Natural vegetation or land use: corn

Elevation :
Slope: 2-3%

Ground water depth: cm
Duration (month): Frequency:
Mean temp.: Climate type: Tropical Savannah

Described by: B Boonsompopphan and T Vearasilp Date: 18 July 1996

Other:
Horizon Depth (cm)
Ap 0- 15cm

AB

BA

15-33cm

33- 58cm

58- 90cm

90- 120cm

Description
10.0YR 3.0/1.0 moist; clay; moderately medium and coarse
subangular blocky breaking to fine granular structure; hard,
firm, very sticky and very plastic; common very fine and few
fine roots; pH(field): 8 ; clear, smooth boundary to

10.0YR 4.0/1.0 moist; clay; moderately medium and coarse
subangular blocky breaking to fine subangular blocky structure;
friable, very sticky and very plastic; few very fine and fine
roots; pH(field): 8 ; clear, smooth boundary to

10.0YR 5.0/1.0 moist; clay loam; weak medium and coarse
subangular blocky breaking to fine subangular blocky structure;
very friable, very sticky and very plastic; few very fine roots;
few secondary lime nodules; pH(field): 8 ; clear, smooth
boundary to

10.0YR 5.0/2.0 moist; clay loam; weak fine and medium
subangular blocky breaking to fine subangular blocky and
granular structure; very friable, sticky and plastic; few very fine
and fine roots; pH(field): 8 ; clear, wavy boundary to

10.0YR 5.0/1.0 moist; very gravelly clay loam; weak fine and
medium subangular blocky breaking to granular structure;
friable sticky and plastic; few pieces of rock fragments of basalt
and many secondary lime nodules; pH(field): 8 ;
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Soil Profile Description

Soil name: Satuk (Suk) Profile code No.:
Classification (1998): Oxic Paleustults

Location: Amphoe Chok Chai, Nakhon Ratchasima Province

Sheet name: Amphoe Chok Chai Sheet No.: 5438 III

Coordinate: 982227

Elevation: 208 m.

Relief: nearly flat Slope: 1%

Physiography: high terrace

Parent material: old alluvium

Drainage: well drained Permeability: moderate
Runoff: medium Ground water depth: > 2 m.
Flooding depth: - Duration (month): Frequency: -

Annual rainfall:
Natural vegetation or land use: cassava

Mean temp: 26.7°C  Climate type: Tropical Savannah

Described by: Boonsompopphan and T Vearasilp  Date: 9 May 1997

Other:
Horizon Depth (cm)
Ap 0- 17cm

Bt;

Bt;

Bt;

17- 46cm

46- 70cm

70- 142cm

Description
10.0YR 4.0/3.0 moist; sandy loam; strong medium and coarse
subangular blocky structure; hard, very friable, slightly sticky,
slightly plastic, common very fine and few medium roots; some
pieces of charcoal; strongly acid pH(field): 5.5 ; abrupt, smooth
boundary to

7.5YR 5.0/6.0 moist; sandy clay loam; moderate medium and
coarse subangular blocky breaking into moderate medium
subangular blocky structure; hard, very friable, slightly sticky,
slightly plastic; patchy thin clay coatings on ped faces; few very
fine roots; some pieces of charcoal, small Fe/Mn oxide nodule(d
5mm),big rotten roots, and some animal holes; very strongly
acid pH(field): 5 ; gradual, smooth boundary to

7.5YR 5.0/8.0 moist; sandy clay loam; moderate medium and
fine subangular blocky breaking into moderate fine subangular
blocky structure; slightly hard, very friable, slightly sticky,
slightly plastic; broken thin clay coatings on ped faces; few very
fine roots; some pieces of charcoal and soft of MnO;; very
strongly acid pH(field): 5 ; gradual, smooth boundary to

7.5YR 5.0/8.0 moist; sandy clay loam; moderate medium and
coarse subangular blocky breaking into moderate medium
subangular blocky structure; hard, very friable, slightly sticky,
slightly plastic; broken moderately thick clay coatings on ped
faces; few very fine roots; some animal holes; very strongly acid
pH(field): 5 ; gradual, smooth boundary to
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Bty 142-190+cm 7.5YR 6.0/8.0 moist; sandy clay loam; moderate medium and
fine subangular blocky breaking into moderate fine subangular
blocky structure; slightly hard, very friable, slightly sticky,
slightly plastic; broken thin clay coatings on ped faces; very
strongly acid pH(field): 5 ;
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Soil Profile Description

Soil name: Pak Chong (Pc) Profile code No.:
Classification (1998):0Oxic Paleustults
Location: Amphoe Pak Chong, Nakhon Ratchasima Province

Sheet name: Sheet No.: 5238 11

Coordinate : 466191 Elevation:

Relief: undulating Slope: 4%

Physiography: Erosion surface

Parent material: shales associated with limestone

Drainage: well drained Permeability: moderate

Runoff: medium Ground water depth: cm
Flooding depth: cm Duration (month): Frequency:

Annual rainfall: Mean temp: Climate type: Tropical Savannah

Natural vegetation or land use: grasses

Other:

Described by: B Boonsompopphan and T Vearasilp Date: 23 July 1996

Horizon Depth (cm)

Ap 0-22cm

Bt; 22-53cm

Bt, 53-97cm

Bt; 97-120+cm

Description
10.0R 3.0/4.0 to 2.5YR 3.0/4.0 moist; clay loam to clay;
moderately fine and medium granular and moderately medium
subangular blocky
structure; friable, slightly sticky and slightly plastic; many fine
and very fine, few coarse roots; pH(field): 8 ; gradual, smooth
boundary to

10.0R 3.0/4.0 moist; clay; strong medium coarse subangular
blocky breaking to moderately subangular blocky structure;
slightly hard, friable, slightly sticky and slightly plastic;
moderate thick patchy clay coating on ped face; few coarse,
very fine and fine roots; some thermite holes; pH(field): 5 ;
clear, smooth boundary to

10.0R 3.0/4.0 to 10.0R 3.0/6.0 moist; clay loam to clay; strong
coarse subangular blocky to moderately medium subangular
blocky structure; slightly hard, friable, sticky and plastic; thin
patchy clay coating on ped face and in pores; few very fine
roots; pH(field): 4.5 ; clear, smooth boundary to

10.0R 3.0/6.0 moist; clay; strong coarse subangular blocky
structure; slightly hard, friable, sticky and plastic; thin patchy
clay coating on ped faces and in pores; very few many fine
roots; pH(field): 4.5
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Soil Profile Description

Soil name: Chatturat (Ct) Profile code No.:
Classification (1998): Type Haplustalfs

Location: Tambon Saphra, Nakhon Ratchasima Province

Sheet name: Ban Nong Bua Khok Sheet No.: 5339 1
Coordinate: 149955
Relief: nearly flat
Physiography: erosion surface

Parent material: residuum from siltstone

Drainage: well drained

Runoff: slow
Flooding depth : -
Annual rainfall: 1,070.5 mm. Mean temp: 26.7 °C  Climate type: Tropical Savannah
Natural vegetation or land use: corn, chili

Other:

Elevation:
Slope: 1%

Permeability: moderate-slow
Ground water depth: > 2 m.
Duration (month): Frequency: -

Described by: B Boonsompopphan and T Vearasilp Date: 8 May 1997
Horizon Depth (cm)

Ap

Bt;

Bt,

Bt;

BC

0- 10cm

10- 32cm

32- 63cm

63- 86/106cm

Description
7.5YR 4.0/4.0 moist; silty clay loam; strong medium subangular
blocky structure; hard, very friable, sticky, plastic; common
medium and few fine roots; moderately alkaline pH(field): 8 ;
gradual, smooth boundary to

5.0YR 4.0/4.0 moist; silty clay; strong coarse subangular blocky
and breaking into strong medium subangular blocky structure; very
hard, friable, sticky, plastic; patchy thin clay coatings on ped faces;
few very fine and few fine roots; moderately alkaline pH(field): 8 ;
gradual, smooth boundary to

5.0YR 4.0/6.0 moist; silty clay; moderate medium to coarse
subangular blocky and breaking into moderate medium subangular
blocky structure; friable, sticky, plastic; patchy thin clay coatings
on ped faces; few very fine few fine and few coarse roots; scattered
secondary lime,few ferric and manganese concretions; moderately
alkaline pH(field): 8 ;gradual, smooth boundary to

5.0YR 4.0/6.0 moist; silty clay; moderate medium to coarse
subangular blocky structure; very friable, sticky, plastic; few fine
and few coarse roots; scattered secondary lime and manganese
concretions increased with depth; moderately alkaline pH(field): 8
; abrupt, wavy boundary to

86/106-135+cm 5.0YR 4.0/6.0 moist; very gravelly silty clay; weak to

moderate, crumb and weak to moderate medium subangular blocky
structure; very friable, slightly sticky, slightly plastic; secondary
lime nodule and manganese concretion consisting of 50 % by
volume; moderately alkaline pH(field): 8 ;
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Soil Profile Description

Soil name: Lam Narai (Ln) Profile code No.:
Classification (1998): Typic Haplustolls
Location: Amphoe Chai Badan, Lop Buir Province

Sheet name: Amphoe Chai Badan Sheet No.: 5239 II1
Coordinate: 708182 Elevation: 50 m.
Relief: undulating Slope: 5%

Physiography: erosion surface
Parent material: basalt and andesite

Drainage: well drained Permeability: basalt and andesite
Runoff: medium to rapid Ground water depth: > 150 m.
Flooding depth: - Duration (month): Frequency: -

Annual rainfall: Mean temp: Climate type: Tropical Savannah
Natural vegetation or land use: sorghum

Other:

Described by: B Boonsompopphan and T Vearasilp Date: 26 June 1997
Horizon Depth (cm)

Description
Ap 0- 20cm 5.0YR 3.0/3.0 moist; clay; strong medium and coarse
subangular blocky structure; very hard, firm, sticky and plastic;
few medium, common fine and very fine roots; some thermite
holes; few fine concretions; moderately alkaline pH(field): 8 ;
clear and smooth boundary to

BA  20-45cm 5.0YR 3.0/3.0 to 5.0YR 4.0/3.0 moist; clay; moderately medium
and coarse subangular blocky structure; firm sticky and plastic;
few very fine roots; few fine and few medium lime concretions;
moderately alkaline pH(field): 8. ; clear and smooth boundary
to

Bw  45-82/95cm 5YR 3.0/3.0 to 5YR 4.0/3.0 moist; clay; moderate fine and
medium subangular blocky structure; firm, sticky and plastic;
few very fine roots; few fine and few medium lime concretions;
moderately alkaline pH(field): 8. ; clear and wavy boundary to

C 82/95- 150cm Layer of weathering rocks of basalt and andesite; more than
80% of lime concretions and fragments of weathered basalt and
andesite; few coarse calcite fragments; strongly alkaline pH
(field): 8.5 ;
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Soil Profile Description

Soil name: Thap Khwang (Tw) Profile code No.:
Classification (1998): Aquoc Ustropepts
Location: Amphoe Tha Muang, Lop Buri Province

Sheet name: Sheet No.:
Coordinate: 655354 Elevation: 134 m.
Relief: nearly flat Slope: 1-2%

Physiography: erosion surface
Parent material: shale and limestone

Drainage: moderately well drained Permeability: moderate

Runoff: medium Ground water depth: > 1.5 m.
Flooding depth: - Duration (month): Frequency: -

Annual rainfall: Mean temp: Climate type: Tropical Savannah
Natural vegetation or land use: sugar cane

Other:

Described by: Boonsompopphan and T Vearasilp  Date: 24 June 1997
Horizon Depth (cm)

Description
Ap 0-26cm  10.0YR 4.0/3.0 moist; clay; fine granular and moderate fine to
medium subangular blocky structure; firm sticky and plastic;
many medium, many fine and very fine roots; moderately
alkaline pH(field): 8 ; gradual and smooth boundary to

BA  26-50cm  10.0YR 5.0/4.0 moist; clay; common fine strong brown (7.5YR
5.0/6.0) mottles; moderately medium and coarse subangular
blocky structure; firm, sticky and plastic; few fine and very fine
roots; neutral pH(field): 7.0 ; clear and smooth boundary to

Bw; 50-82cm  10.0YR 6.0/4.0 moist; clay; common fine strong brown (7.5YR
5.0/6.0) mottles; moderate medium and coarse subangular blocky
structure; friable, sticky and plastic; some pressure face can be
seen; slightly acid pH(field): 6.5 ; gradual and smooth boundary
to

Bw; 82-120cm 10.0YR 6.0/2.0 moist; clay; common medium strong brown
(7.5YR 5.0/6.0) mottles; moderate medium and coarse subangular
blocky structure; friable, sticky and plastic; abundant pressure
face; slightly acid pH(field): 6.5 ; gradual and smooth boundary

Bws;  120- 160+cm 10.0YR 6.0/2.0 moist; clay; many medium yellowish brown
(7.5YR 5.0/6.0) mottles; moderate fine and medium subangular
blocky structure; friable ,sticky and plastic ; moderate alkaline pH
(field): &;
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Soil Profile Description

Soil name: Chok Chai (Ci) Profile code No.:
Classification (1998):

Location: Amphoe Nong Bun Nak, Nakhon Ratchasima Province
Sheet name: Amphoe Khon Buri Sheet No.: 5438 11
Coordinate : 146320 Elevation: 260 m
Relief: undulating Slope: 1%

Physiography: erosion surface
Parent material: residuum form basalt

Drainage: well drained Permeability: moderate
Runoff: medium Ground water depth:>2 m
Flooding depth: - Duration (month): Frequency:-

Annual rainfall: 1,070.5 mm Mean temp: 26.7°C  Climate type: Tropical Savannah
Natural vegetation or land use: cassava

Other:

Described by : B Boonsompopphan and T Vearasilp Date : 9 May 1997

Horizon Depth (cm)

Description
Ap 0-17cm 2.5YR 3.0/4.0 moist; clay loam to clay; moderate medium and
coarse subangular blocky breaking into moderate fine
subangular blocky structure; slightly hard, friable , sticky,
plastic; common medium and very fine roots; some animal
holes and some pieces of charcoal; strongly acid pH(field): 5.5 ;
gradual, smooth boundary to

Bt 17- 41cm 10.0YR 3.0/4.0 moist; clay; moderate medium and coarse
subangular blocky breaking into moderate fine subangular
blocky structure; hard,friable, sticky, plastic; patchy thin clay
coatings on ped faces; few very fine roots; some animal holes
and some pieces of charcoal; acid  pH(field): 5.5 ; diffuse,
smooth boundary to

Bt 41-79cm 10.0YR 3.0/6.0 moist; clay; moderate medium and coarse
subangular blocky breaking into moderate fine subangular
blocky structure; hard, friable, sticky, plastic; patchy thin clay
coatings on ped faces; some pieces of charcoal; very strongly
acid pH(field): 5 ; diffuse, smooth boundary to

Bt;  79-190+cm  10.0YR 3.0/6.0 moist; clay; weak fine medium subangular
blocky breaking into weak fine subangular blocky structure;
hard, friable, sticky, plastic; patchy thin clay coatings on ped
faces; very strongly acid pH(field): 5 clear, wavy boundary to
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MANUINT 2

Aesemageniuteyaiiunaase FILEX

*EXPERIMENTAL DETAILS CODES

@CDE DESCRIPTION

C Crop component number (default = 1)

CDATE Application date, year + day or days from planting
CNAME Cultivar name

CNOTES Cultivar details (Type, pedigree, etc.)

CR Crop code

CU Cultivar level

EDATE Emergence date, earliest treatment

FACD Fertilizer application/placement, code

FAMC Ca in applied fertilizer, kg ha™

FAMK K in applied fertilizer, kg ha™

FAMN N in applied fertilizer, kg ha™

FAMP P in applied fertilizer, kg ha™

FDATE Fertilization date, year + day or days from planting
FDEP Fertilizer incorporation/application depth, cm

FL Field level

FLDD Drain depth, cm

FLDS Drain spacing, m

FLDT Drainage type, code

FLOB Obstruction to sun, degrees

FLSA Slope and aspect, degrees from horizontal plus direction (W, NW, etc.
FLST Surface stones (Abundance, % + Size, S,M,L)
FMCD Fertilizer material, code

FOCD Other element code, e.g.,. MG

HAREA Harvest area, m?

HARM Harvest method

HDATE Harvest date, year + day or days from planting
HLEN Harvest row length, m

HRNO Harvest row number

HSIZ Harvest size group, code

HSTG Harvest stage
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IAME
IAMT
IC

ICBL
ICDAT
ICRT
IDATE
IDEP
ID_FIELD
ID_SOIL
IEFF
IEPT
INGENO
IOFF
ITHR
MC

ME

MF

MH

MI

MP

MR

MT
NOTES
0

PAGE
PAREA
PCR
PDATE
PENV
PEOPLE
PLAY
PLDP
PLDR
PLDS
PLEN
PLME
PLPH

Method for automatic applications, code
Amount per automatic irrigation if fixed, mm
Initial conditions level

Depth, base of layer, cm

Initial conditions measurement date, year + days
Root weight from previous crop, kg ha™
Irrigation date, year + day or days from planting
Management depth for automatic application, cm
Field ID (Institute + Site + Field)

Soil ID (Institute + Site + Year + Soil)
Irrigation application efficiency, fraction

End point for automatic appl., % of max. available
Cultivar identifier

End of automatic applications, growth stage
Threshold for automatic appl., % of max. available
Chemical applications level

Environment modifications level

Fertilizer applications level

Harvest level

Irrigation level

Planting level

Residue level

Tillage level

Notes

Rotation component - option (default = 1)
Transplant age, days

Gross plot area per rep, m™

Previous crop code

Planting date, year + days from Jan. 1
Transplant environment, ~C

Names of scientists

Plot layout

Planting depth, cm

Plots relative to drains, degrees

Planting distribution, row R, broadcast B, hill H
Plot length, m

Planting method, code

Plants per hill (if appropriate)
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PLRD Row direction, degrees from N

PLRS Row spacing, cm

PLSP Plot spacing, cm

PLWT Planting material dry weight, kg ha™
PPOE Plant population at emergence, m™
PPOP Plant population at seeding, m™

PRNO Rows per plot

R Rotation component - number (default = 1)
RACD Residue application/placement, code
RAMT Residue amount, kg ha™

RCOD Residue material, code

RDATE Incorporation date, year + days

RDEP Residue incorporation depth, cm

RDMC Residue dry matter content, %

RESK Residue potassium concentration, %
RESN Residue nitrogen concentration, %
RESP Residue phosphorus concentration, %
RINP Residue incorporation percentage, %

SA Soil analysis level

SABD Bulk density, moist, g cm”

SABL Depth, base of layer, cm

SAHB pH in buffer

SAHW pH in water

SAKE Potassium, exchangeable, cmol kg™
SANI Total nitrogen, g kg™

SAOC Organic carbon, g kg

SAPX Phosphorus, extractable, mg kg™

SH20 Water, cm3 cm™

SITE(S) Name and location of experimental site(s)
SLDP Soil depth, cm

SLTX Soil texture

SM Simulation control level

SMHB pH in buffer determination method, code
SMKE Potassium determination method, code
SMPX Phosphorus determination method, code
SNH4 Ammonium, KCI, g elemental N Mg soil
SNO3 Nitrate, KCl, g elemental N Mg™' soil

TL Tillage level
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N Treatment number
TNAME Treatment name
WSTA Weather station code (Institute + Site)

*Fertilizers, Inoculants and Amendments

@CDE DESCRIPTION
FE002 Ammonium sulfate
FEO005 Urea

*Methods - Fertilizer and Chemical Applications

@CDE DESCRIPTION
AP004 Banded beneath surface
AP007 Bottom of hole

*Planting Material/Method
@CDE DESCRIPTION
PMO001 Dry seed

*Plant Distribution

@CDE DESCRIPTION
R Rows
H Hills

*Residues and Organic Fertilizer
@CDE DESCRIPTION
RE001 Crop residue

*Soil Texture

@CDE DESCRIPTION
CL Clay

LOSA Loamy sand
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vn/ls VINATAMT
1. mlomsenaudosaunsamesiu 3 160.0 1,000.0
2. mlowseuaudosaunsamesHU 7 120.0 750.0
3. mMeEnsalaIuaN I 120.0 750.0
4. Auuaaug qassw s 475 297.0
5. AunAaug qa33a) 3601 167.0 1,045.0
6. Aile P uaz K 8031 27.00 1az15.00 1In/nn 210.0 1,313.0
7. awsalumsldie 120.0 750.0
8. AWTINLOAAR 80.0 500.0
9. AMTINILANIFNY 120.0 750.0
10. AusafuiReGindn)mas 250.0 1,563.0
1. m1¥iau Ausiiiau mmdian 110.0 687.0
12.fdeuginsaiinuas mgUnsalinyas Adeusia  11.0 69.0
13.MAenide ATy TomMaauaInu 29.0 184.0

M lF9emuinmunIamud (Base production = 8316)

L. q35 5 (ON) 1,378.0 8,613.0
2. ITTUS(B5N) 1,462.0 9,138.0
3. gITTUS(65N) 1,654.0 10,338.0
4. qITTUS(O5N) 1,726.0 10,788.0
5. 74335 5 (125N) 1,798.0 11,238.0
6. 93330 5 (155N) 1,870.0 11,688.0
7. 9433791 3601 (ON) 1,498.0 9,361.0

8. 3381 3601 (35 N) 1,582.0 9,886.0
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vn/ls VINAFNAIT
9. 9337 3601 (65N) 1,774.0 11,086.0
10.9233% 3601 (95 N) 1,846.0 11,536.0
11.9233% 3601 (125 N) 1,918.0 11,986.0
12.9233 3601 (155 N) 1,990.0 12,436.0
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4. U5 masunsamil 1
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Y
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vn/ls VINATNAT
1. mlawSouAudiesaunsameimu 3 160.0 1,000.0
2. mlowSoududosounsamesiu 7 120.0 750.0
3. MAsAlAIDAN Y 120.0 750.0
4. Auudaug gqassw s 47.5 297.0
5. AunAaug qa33n 3601 167.0 1,045.0
6. Milewoaneasa dn3127.00 v1n/nA. 135.0 844.0
7. awsalumsldaie 120.0 750.0
8. ANITINBDALIAA 80.0 500.0
9. AMWITIAIVANIFNY 120.0 750.0
10. MusufuReIininmas 250.0 1,563.0
1A 4 A Auafiau mmdiau 110.0 687.0
12.fdeuginsaiineas mgUnsalinyas Audensia  11.0 69.0
13.Maenide ANTe ToM A uaInu 29.0 184.0

] ' ° J .
M 1F9eMuIUMINTAWUA (Base production = 7847 )

L. 93355 (ON) 1,303.0 8,144.0
2. gIITU S (35N) 1,387.0 8,669.0
3. AITTUS(65N) 1,579.0 9,869.0
4. 4I1ITU 5 (95N) 1,651.0 10,319.0
5. 4235 5 (125N) 1,723.0 10,769.0
6. §I33U 5 (155N) 1,795.0 11,219.0
7. 9433791 3601 (ON) 1,423.0 8,892.0
8. 933 3601 (35 N) 1,507.0 9,417.0
9. 93378 3601 (65 N) 1,699.0 10,617.0
10.9935% 3601 (95 N) 1,768.0 11,052.0
11.9333% 3601 (125 N) 1,843.0 11,517.0

12.9935% 3601 (155 N) 1,912.0 11,952.0
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