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INTRODUCTION

The purpose of this study was to select weather variables that could be
used to estimate the soybean yields for the country of Brazil. Soybean produc-
tion in Brazil had its inception in the state of Rio Grande do Sul where
soybeans were first planted in rotation with wheat. Presently, soybeans are
planted in seven southern states: Rio Grande do Sul, Santa Catarina, Parana,
Sao Paulo, Mato Grosso, Goias and Minas Gerais. This means that a variety of
growing conditions are covered in this extensive area. Figure 1 is a map of
the soybean-growing areas of Brazil.

The northern part of the soybean area, including the states of Mato Grosso,

Goias, and Minas Gerais, are characterized by a "wet-and-dry" c¢limate with a dry

season of two or more months. The rest of the area is subtropical humid with
relatively abundant rainfall which is well-distributed throughout the year but
with slightly more rainfall in the warm months, Summers are hot and winters
relatively mild. Temperatures in the summer are above 409C in the plains of
Rio Grande do Sul when warm air masses penetrate the plains. Southern Sao

Paulo is the northern limit for frost occurrence,

The soybean growing season begins with planting in October and November and

runs through April and May when harvest starts.
METHOD
Multiple regression analysis of yield with selected agroclimatic indices
was used tc derive a suitable model. The first approach taken was to develop a
model for each state. However, lack of data for several states posed a problem
and no suitable models were derived, Therefore, it was decided to create a
covariance model whereby all the available data are combined to obtain a model

for the country.
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Figure 1, Soybean~growing areas of Brazil.

(Pitcher, 1971)
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Since moisture stress was considered a prime determinant of yield, the
index P-PET (precipitation minus potential evapotranspiration) was used in the
regressions.

The regression equation is:

A

Y = o( + BjD + BoRDFN;j + B3(P-PET)j + E
where

A

Y = Estimated yield,

ok = Constant,

Coefficients of the variables j =1 - 3,

Bj
D = Dummy variable to adjust each state's yield to a base yield set by
Rio Grande's do Sul's yield,
RDFN; = Deviation from normal of total precipitation for month i,
P-PET{ = Precipitation minus PET for month i, and
E = Unexplained error
In developing the model, various procedures of the Statistical Analysis
System (SAS Institute Inc., 1979) were used. The procedures used and the
operations performed with each are summarized in the Appendix. The .elected
model had the highest RZ and included variables significant at (or close to)
the 10 per cent level and agronomically meaningful,
DATA
The Brazil crop data for 1961 thru 1977 were obtained from the Foreign
Agricultural Service (Sam Ruff, personal communication, 1982). The data were
recorded with year of yield as year of harvest, so the weather influencing
the crop occurred during year-1,
Meteorological data from 1975 through 1980 were used to model because

there is no apparent trend in the yield data during this period. Table 1 lists

e
o v

e maman et e« ran and

B



-

'

N

Cempo.Grande

ORIGINAL PAGE {9
OF POOR QUALITY

la/Cruzairo

« Montes

« Araxa

elro Proto
Seo Porlo
ococea

Plndoren.la Bi

Bsuru Jau U

a'lja
. o Alegre do $
* Jun

[ ] [ ] ™
Ateliba Lponel Tatul

Foz do iguscu

Seo Borja
Julio

Figure 2.

1jule

« Vor
Costilhas » *Far iihe

* Santa Merla
* Sao Gabriel

Location of Meteorological Stations Used to Derive
Data Sets for the Brazil Soybean Model.

Cleros

e i i et

| ———_ e ma r (- e ] h

D



B e S

STATE

Goias

Mato Grosso

Minas Gerais

Parana

Rio Grande do Sul

Santa Catarina

Sao Paulo

Table 1, Meteorological Stations Used to Derive Data Sets

METEOROLOGICAL STATION

Brasilia/Cruzeiro
Goiania

Ponta Pora
Pres Prudente
Foz do Iguacu

Montes Claros
Araxa

Londrina
Santa Branca
Foz do Iguacu
Porto Uniao

Tjui

Veranopolis
Farroupiiha

Sao Berja

Passo Fundo

Julio de Castilhas
Santa Maria

Porto Uniao
Sao Joaquim
Vacaria

Pindorama
Ribeiro Preto
Mococa

Bauru

Jau

Limeira
Campinas
Monte Alegre dn Sul
Tiete

Sao Pailo
Jundiqa

for the Brazil Soybean Model.

WMO NUMBER

83377
83423

83702
83716
83826

83437
83579

83766
83810
83826
83864

83805
83806
83807
83901
83914
83935
83936

£3864
83920
83918

83664
83668
83680
83722
83723
83728
83729
83730
83777
83800
83802

P R
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the stations used to derive the meteorological data set for each state,
Figure 2 shows the location of each station, The seven states of Rio Grande
don Sul, Santa Catarina, Parana, Sao Paulo, Mato Grosso, Goias, and Minas Gerais
were included in the covariance model.
PROCEDURES i

The original variables used in the regression equation included "dummy
variables" for six of the seven states (Rio Grande do Sul was the exceptir. ..
The “dummy variables" adjust the contributions to yield of each of the states
to a base yield which, in this case, is Rio Grande do Sul's yield, Weather
variables selected reflected available moisture for the months December through
March, The variables which were significant at the 10 per cent level were the
“dummy variables" for Sao Paulo, Parana, and Santa Catarina and the P-PET for
January and February (see the Appendix for a definition of P-PET). The coef-
ficient for the Santa Catarina "dummy variable" was negative, indicating its
yield was below that of the norm set by Rio Grande do Sul; the coefficients
for the other dummy variables were positive. The coefficients for January and
February P-PET were positive, indicating a need for moisture during those
critical months. The statistics of the selected model are summarized in Table 2.

TEST RESULTS

A jackknife test was run on the final model. In this test, a year was
eliminated from the crop data and the model was used to predict that year's
yield. This process was done for each successive year beginning with 1975,
The test had to be run separately on each state. The results are printed on

Tables 3 through 9 and plotted on Figures 3 through 9.
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APPENDIX

Definition of Variables

P-PET, precipitation minus potential evapotranspiration, is an index used
to measure the amount of moisture available for plant growth, Potential
evapotranspiration is determined by the procedure developed by Thornthwaite

(1948) which uses only temperature:

T 2
PET = <‘e%—-)
where 1 = Heat index, which is the sum of the 12 monthly indices i.
. (;L)"”“
1= 5
T = Monthly temperature in °C, and

a = An empirical exponent, 6.75 x 10-713 - 7.71 x 10-512 + 1.79 x 10-2I
+ 0,49,
The duration of daylight is used to adjust potential evapotranspiration as a

portion of 12 hours.

Statistical Analysis System Procedures Used

PROC CORR Computes correlation coefficients between
variables, including Pearson product-moment
and weighted proc'.ct-moment correlation,

PROC PLOT Graphs one variable against another, producing
a printer plot.

PROC STEPWISE Provides five methods for stepwise regression,
Stepwise is useful when selecting variables to
be included in a regression model from a
collection of independent variables.

- PROC STEPWISE FORWARD Begins by finding the gne-variable model that
produces the highest RZ, For each of the other
independent variables, FORWARD calculates F-
statistics reflecting the contribution to the
model if the variable were to be included.

PROC STEPWISE BACKWARD Begins by calculating statistics for a model
including all the independent variables. The
variables are deleted from the model one by
one until all the remaining variables produce
F-statistics significant at the .10 level.
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PROC STEPWISE STEPWISE

PRUC STEPWISE MAXR

PROC PETM

PROC ZINDEX

The stepwise method is a modification of the
forward selection technique, differing in
that variables already in the model do not
necessarily stay there, After a variable is
added {as in the forward selection method) the
stepwise method looks at all tne variables
already ncludea in the moael and geletes any
variable that does not produce an F-statistic
significant at the .10 level, Only after this
check is made and the necessary deletions
accomplished can another variable be aaded to
the model,

(Maximum RZ imp ovement) Unlike the three
techniques above, this method does not settle
on a single method. Instead it looks for the
“best" two-variable model, the "best" three
variable model, and so forth.

Uses latitude and mean monthly temperature to
calculate Thornthwaite's potential evapo-
transpiration for each month,

Uses monthly PET's, precipitation, SS

(begi ning moisture in surface layer),

AWCS (available water capacity in surface
layer), SU (beginning moisture in the
underlying layer), and AWCU (available water
capacity in the underlying layer) to calculate
Palmer's soj] moisture budget, drought index
Z, ET, and ET.

: ]
- :

- B Pl . TBe 4.

—eat g

P W I it O g o SRS Sne— 1 -

PRESSR W



2

td 3

G4

L D

2 O

-1 o

<

Z 3

oo

a

o6

ceo.m 00°6
wocc.c 10°2¢
B500-0 Ot
2000°0 98°9%
J<80ud 3
. 1000°0 56°92

J4<803d 4

IBW3AON *AVAS3N) LE:91

-

Cmemre - e e B

T2poW ueaqfos Tyzeig JO SOTISTILIS

mmomocn 'ee
e
9
0

l.ﬂU\f')N
s 0 00

GﬂO\N

L dTal o )]
o)

614500
9.2%20
%9865
2%0590

QGG O~

SS Il 3dAL

38vN0S NVIKW
00000000°9

v s e mmme s v o ¢ rw remreem . e o« o

‘¢ °219el

. SBe

*3A37 0001°0 3HL 1V LINVIIJINOIS 34V 300N 3HL NI $318Y

€£8404€00°0
mhsscnoc

S3avNDS 40 WNS
= (d)D

09€S108L°0

6E0120 o o 213d_da
(AL > 7] 143d dQ
\.mmmenmo.m ~(eutaele) Scamw 9WNQ
66.18199°S (eueaed) SW(IQ
09990¢61°¢C (o1neg oesg) HWNQ
6%98£210° %1 1d3Ju3LIN]
3NvA 8
| 8] Iviul
9¢ R
S NO1SS 3893y
34
= 3dvNLS o

07314 3WVIYVA LN3ION3d3U 404 3INNA3J0dd NUILUNIWIZ QavMdIdvHE

WdL1S AS

“ P LT T Y i g oaneatar ST e ey e

S1SATvYynNYy

B e L T R E e e R S T
T ey y

TvI2141S11vls

.'l'-l"-'---""--'--‘--"""'I'-I--'l--'l---l-"-.l'-'-"l-'-l-'-al""-". - - - . - - g A

G3434N3 S3laviyva My



14237 TueEsDav., NOWI

L 197521980

TEST OF MODE

%15--
O YIFLD
ICTED YIELD

NRSEny
P=MODELS PreD

O=

HRAZIL SOYBEAN JACKNIFE RE®)

BEGMNL YR ENDMDLYR YIELDYR YIELD 0RASYI1FLD RSO PDER DFRES MSRES BETAL

BETAZ2

o alsade oo ol e
ey

NN 2=
NSO 2
eo0 s e
COCCOm™

NOCTOOr ~
O et 3
ONO~O 2
=P O
Ll adTl Tyl
[ad T anl+ o o
X

D
A

>

ot s gt s g g

BETAS BFTAS CONRINI CONRIBZ2 CONRIRI CONRIB4G CONRIRS CONR1IB6

BE TASL

BETAD

LenITN
NN O
SO
N\ retomtmt ot O
e 0000
Lt =1=las IS 4
[ ]

OOOCCOoC

OCCOOOO

cCcCcocoo

LIOVO 23
SINOLU T
OSMNME~
OO =T
o © & 9 0 o
MM

O g g gt gt g

M eoniM™

ORIGINAL PAGE S
OF POOR QUALITY

Results of Jackknife Test for State of Goias Soybean Model.

Table 3.

e Wi R

Ao wa .

. .t - ———

‘. A A

S a e nam

e AR,



~

| 0861

~ g

"19poR ueaqhog seyoq jo @23e3g g 2andyz

gAQ0TI31L A

6l61 8461 LL6Y 9L61

.l..'---'-‘-'--"'ll’||||-'-l'-|-|--'0‘-"""'-""'-0l'-"-'l-"'-"-.’"-"-"'l"'llmmmwl

o'’ 2L PRI IS
OF POOR QUALITY

" IAON CAVQE3INL LE:wT

3 |

0 SI A5 J0EWAS  ¥AUI31A=QIZIASHU 40 L0
d o1 035N T0anAs 22055135435 48 1919
0T31A_U3801d3amg S1300W=d
G314 0 9AnSSBUES
VE6T-5/61 300N 40 LS3i-ogla0add JJINNIVE NV 3IAALS T1ZVHH

ELTT WA SN

4

-

- Wime e § A mn P Em v P — o — Y ————  ———

0t

it

el

€l

VA

sl

91

sTeluInd

L1

1t

61

oc

———
>0y



14237 TUESDAYs NOVEMBE:
PDER DFRES ASRF.S

SYSTFEM

STATISTI1ICAL ANALYSTS
YIELDYR YIELD ORSYIELD RSQ

ENOMDLYR

BEGMNL YR

BETAL

VILCSIY
oI
Or-rMme~
OOt M ma
[ EEEE)
[aglag & € B £ 0]

ol gt rent ound pruy gung

=0 LN
e ) OO0
P OO N
MNOMHUN P o~
NOOD 0N =
* &0 0 80

MO (M)

[+ gloalealeals o
uney NIt

Ll S )
S2WT =UM
e 00 00
JLONSLO

$t gt gt gant gt gved

[sglaai—d gl =1 o
[\Y g =1Tale Yo ]
[l oal =T Te olog}
Lennd —Tagle Tog )
® o 00 o0
O NMS

Ladan o Lo P V]

VONDOO
NP~
fo 3 Yo Yo 3o ¥ N

el v pmg gt el e

Ly

CONRIRI1 CONPIR2 CONRIR3 CONRIBA COYRIRS CONRIA’

AETAS BFTAG6

BETASG

3IETAS

- -

RN - 3
NI Lo
TN
-\ COoT
o e O 0 0o
CCOmOO
(] (N}

o acen
[Taladl ol 1y Vo o
Nyt QQ I
NV -
DU NON =
® © ¢ @ o0
OONOOO
[ | 100

COO0OOC

COOO0OO

cccooc

VL OOI2
cIneu o
gVl Lagten - o
AR
NNETIT™M

Al gt gl gl et geml

I DO N
Lt "o R AN
OCTO~D
O O e e O
OOO0OOCOo
*® o 0 0 09
QOOOOoO

NO~MNO
OO N0
C it & e (NN
e 7 O\ ot
® o ¢ o 0 0
O U et ()
tver e

ORIGINAL FLCE rf‘
OF POOR QUkth

Results of Jackknife Test for State of Mato Grosso Soybean Model.

Table 4.

1
AL sy i

——n

P

S e i A o Y

momae a—

- ——

0 e ———
e e ——— o —



Ay

{

0861

LITY

-
!
M

ORIGINAL FATIT 8
OF POCR QU

dW3AON *AVQS3NL LE:sT

19POl uraqfog ossoiy oley jo 3ieag

HAQ3IA
6L61 gLe6l LL6T

0 SI Q45N “lugwaAs ¥AO0T31A
d S1 a4s5n Jcmr>m amcqw
Q31A QWhuncme $13Q0n=a
. 01314 _Q3Ax3SHLU=0
0B61-9261 1JQ0W 40 1S31-=-SLNG3Y IJ] v

[ T N,

*y 2andyy

9L61

\

b6l

.-0--'--'--'-"'-'-.’--'---'--'-"-‘-0-"'---'-'-'--"0"""""-'-'-"-l"'-"'-ll-'-l0 -a- -

+*

-

*

- e a— o w——— > &

o°et

g2t

o°ct

s°etl

0°%1

Q°Hl

sTelutnd



14237 TUESDAY,
BETAL

MSRES

OFRES

PDER

EBT OF MODEL 1975-1980
YIELD
RSN

T
1€
ED

u%1$-
DY
NICT

v
3
OBSYILELD

)

¥

L]
YIELDYR YIELD

BRAZIL SNYBEAN JACKN

ENDMDL YR

BEGMNL YR

BETA?

CIINLCYU P = MCATTAT
OSSN ¥ SN0 TO
PLmiMem@ 2 o 000600

* e 000 C COCQmmO
MNP Q 0 [ ]
ot et gund g gt ot )

. Sk 7T
k]
~XIAUMN N CCANRO OF POOR QUALI
~~=QPCT D L LMO~
NOMGONS - MO0
MOMNT~ X MO~ .
NTCPT* P 2 e eseec o e i
S 00000 O MmO~ 'ﬁ ¢
MMM O 1 ! ] ] ‘
Id .
H
-3 L
o ™ :
(3 V1A LAV T VT oN | HEN ] . [
x OCCooo - : y
2 P '
o o
© Q
W SO = = :
N = NI c -
(L A\ W TAVIN ¢ =] * .
O NNNO o :
aanoannm ™ O i
® & & 0 80 m h : :
@x ococoo U
] .
& L :
N~ O 2 H
O i &
TN OO 3 : .

—rcoeay L
CO MU~ « : :
PP~ g ; :

®o 0o s 0o M E :

CCCCCT ™ 2] )

x cocccce .
P4 ey -
(= o :

NHTNH S 0 )
[AYUNVYDN P :
R REEX) L2 .
YOO —~ YOI O0OIT P - . :
et emtpmieme=s T O NGO ° i ¢
- — S-S uw j .

@ Ve Ma@ 1

p-g e ®eae 00 0 : i

C MMELTI™ a |
HNIANCT (N O st [t ;
LRSI~ .
TN NN o {
[l e Te K 2001 ::

e @ o 0 & & : s
—C JUM~C MmN ™M ~ , )
) et oot gt gt gt AN - i .:

O Mo o Voo
g COXTLC—~D "_l; :
| BT XV of o N T o ] i
LW —~CCm=—= ™ . H
1 occooco o o
VOO o o0 c oo ! :
Ll Jd el * * ) DQOODOO 3 : :

PRI L

Pl gual} gmnl gr) gurd pg = '
o i
TN

N GO e . ! !

< G LENO [Ty ] §
CCOCCTOR = MmDNTM :
CRXCLETM™ o) it (\Jomiomtont ot 2
T M CCOCOO o .
Lantand eal sl Sttand s o009 00 ]

- CCOCOO [

i

!

NTNRNT !
2 LUungaeInNa
SO NY Q& ST
PPl S OO -

IO W ¢ e e o0

o g T D, =N

[ I I I I A |
MM~ DU OO0
DOCSANS ™M UNSIOD
PNt Q@ O=OACONN
NSO = NP
NLICC-~ W MONODYH

e 0 oo o0 I o e 00 00
MEINM [Tl Tl V¥ ei¥a}T o}




"T3PoR usaqhog syraay BBUT JO 23vI§ °¢ 2anSTy

4A0731A
0861 6161 8L6l LLbl 9LAt

- oee A . N v ema w e me e e > ot o a—— -+ S tmmtn + meme e W e miees o vMs. o g w P IR SV

.'0-'-"""'-'----0l-'---"l'--""0-'-'-"'----"'-0"‘l"""-'-l'l0-""-"-""|¢l| ¢ -

Q
\\\ AN
N
\\\ //
~.
\\ N
s AN
7 N -
h /
. N P
) / N g
R \ /@\\\
LR /
ey
e )
o
| £
k)

A
- 5] Gty Juanas " ¥AUTILASUIIIASHU 40 100d
d SI 035N 0gnAS HAUT31A60731A 40 100d
3IAON $AVOS3NL LESwl O R T Tat TN T
) *3S =
. g 0861~5261 130CH 40 1S3i--51 1838 IIINYOVF NVIHACS T1ZViH
9" ) ' ‘

“ ,V. s » .. . -—— .nv'..Ks‘O_:?..e.n.r., - r!n“ll.ol.:bt. B R e I IR ) A g it Mmoo & mia—

& s A S G arn ) — vy S —— -

- ———e e - - $ -

01

it

2l

£l

KA

S

9i

Ll

LA |

sTeIuINY



o

143237 TUESDAY, &

L 1975-19R0

ST OF MODNE
F1.D
YIELD

N

D=0RSExVED Y1
MODFELS PrEDICTE

BRAZIL SOYBEAN JACKNIFFE RESULTS==TE
p

ENDMOL YR YTELOYR YIELD 0BSYTELD RSQ PDER OFRES MSRE €

BFGMDL YR

BETA]

L4

[ Dl etk VY YTL
CANXTLTM
—_C NS
[eale ke Xt g4V}

® 6 & 0 0 0

0L O

cCoCccco
[ Tnt Fag [ap aglag

Loosrnm
S LCNNNS
—e— CUNNO
S LU LU~
[al’ o2 ¥ ol U ool
e o e0ee
Cconcco

O Me~-C
M~ 000~
(T =303
MG MmN
LYY N P
TIITITIL
e & & 0 0 @
QOCCTOO

~OLXIO
NLCNDCOE
e & & s 0 @
D\J =t eI O\
[a VA VEaN P T Ta Y]

T O 00
neaco
[ToX sl s Ts of
TV C
® © & 8 0 o
NI OMILO

Gy gt gmad gt guved ey

NOSDONO
S ]
oo oo

et gt remt g s et gt

cocochH
DT ROV
[« 0o ate L e e 0

ek gl gt gl g gt

aueiessn
P o P o P Pon
oo glo ko oo ool

gt gt gt pemct et

TOMCON
MO~ S
LAV LT =
ot e
s e co0o0 0
nronn

S ot ek e g gt

CONRTUIL CONRIB? CONRTH3 CONR1IB4 CONRIRS RUN

BETA4 RETAS

HF TA3

BETAZ

AN 1IN W W

coccco

cccoccoccoc

SO DOOM~
MANOMNS
Ll (A RS ST =
cxTxanmc
DR RN
NN

ot et ot et gt ot

—C N —
ML~
P OM~O
~OP 0™
QON-JO
O C et O
cocococoe
¢ o000
COCCCOO

QOO0
e e 000 e

SOoOCCcocC

roNTN S
OO
=il plagiTak™ ¢
Mo m
¢ 5 % 0o ¢ @
maumee ™
N

~O (I O e
L= O-FOP
L VMVmtomp g
¢ LoNCe
MUNI DD
LI I I Y

NA N ey

ORIGINAL Py
OF POOR QUALITY

Results of Jackknife Test for State of Parana Soybean Model

Table ¢.

N N mcanegh

o e ——— o amtmn s ——
-

TR S




g s = o - - -

v S——. =R

\4?
|

i

|
|

i

*T9poH ueaqhog wueieqd JO 33vIS °9Q a2an3yg

dAQ131A
0gel 6L61 gLel LL6T 9LAal 4isl

.-"'--l-‘-l'-""-‘"“--'-"'---l"‘-'-"-""l-"'0"""-'-"""' T L T L L L R R R X

|
ﬂ 21
b _
e :
G ' €l
”.U )
32a Q -
-~ o * %1
O i
Z 0
[CX.
Zs .
* 91
L
+ L1 E
\xw \ ]
/ \ s
/ o
/ \ M Bl
/ \
/ \
/ . 61
/ \ !
/ \ I
/ {
p \ . 02
/ \ |
/ \ n
\ \ s —
/ - _ | ¢
/ G~ |
/ —— - ]
/ ~~ * 22
 y i
d |
» . é
. | c;um>
0 SI Q35N JUAWAS YAUTIIA8QTIIIASHL 40 101d
d SI 035N WHhAS HAUI3TA«0131A 30 10Td
QIAEA_U3L121UINd STI00W=d
- IAON ¢AvQS3INL LEtwT U3LA Q3Ax3SH0=0
7 UB6T=9 61 T13Q0W 40 LS3IL==SLINGIY JSINNIVC NV IHAUS T[ZVYH
} . . .
" b e -l S TR ol - R e R e A S e L T S RS L N B ke B



-y

14337 TuEsDaY, NOV

Eb"&TS-TEST OF MODEL 1975-1980
0O YIELD
P=MODELS PwEDICTED YIELD

ORSENY

O=

HRAZIL SNYBFAN JUACKNIFE R

BEGMNL YR ENDMDL YR YIELDYR YIELD NRSYILELD RSO PDER DFRES MSRES BETAIL

RETAZ

NNt

[Tl sl ofo )
P Pute e
P ateale b 2o )

o g pash pemt et gl

At TA4 BETAS BETA6 CONRTRI CONRIB2 CONRIRI CONRIBG COHRIBS CONRIRG

aLtTald

P SN 0OM
B M O
QUM O
O et &
e o2 @ 0o
Ot et Ormai O

[ ]

OOOoOoCO

OCOOQO

coocCcCce

0P OSTS
cIVLG
[ T e ag BN &
O M
® & 05 0 0
[ae Fag JX 2K X Jhag

) pnt gy g s st

MmN ("
A= O
o3
COXVL =L
O C e
QODOoCO
e @ 0 0 0 o

QOOOOO

NON NN
LN N
F=OONG
=IO NI
P iDL P
e (\) st purt g pme
[T~ 1-1~T~]]
® 000 e
oCcoocCo

QNSO
N2 O D
O = (O N
NS =
MONOT
e S0 0 00

HUENVLC N

ORIGINAL PAGE {9
OF POOR QUAL\TY

Results of Jackknife Test for State of Rio Giande do Sul Soybean Model
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Results of Jackknife Test for State of Santa Catarina Soybean Model
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Results of Jackknife Test for State of Sao Paulo Sovhean Model.
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