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Summary

1)

2)

3)
4)

5)

6)

Prespray weed numbers were greater when high disturbance tillage occurred.
Lowest residual weed numbers were found when the stubble had been heavy
harrowed.

Prespray wild oat numbers and buckwheat numbers were lowest when tillage had
occurred in the year prior to the current year. Tillage just prior to seeding resulting in
the highest weed numbers prior to spraying.

Canola disease yields were low and disease yields on pea stubble were similar on flax
and pea residue.

Soil moisture levels did not differ between high disturbance and low disturbance
plots.

Canola yields were greater on flax than pea stubble but disease ratings indicated that
this would not due to greater sclerotinia levels. While canola yields were similar on
pea and flax stubble in 2000 the lack of a pulse effect differs from some previously
published work. ‘

Rain and wind prevented spraying as early as desired and thus crop yields may have
been reduced.

Future direction

1)

2)

3)

The increase in dandelion and other perennial broadleaf species would indicate the
need for a change in products applied. Curtail M will be applied to wheat, Flax Max
to flax and 2 applications of Liberty at the low rate to canola.

An preliminary trial will be conducted to determine the impact of tillage system on
the impact of early weed removal. The hypothesis to be tested is that the higher weed
numbers resulting from tillage require earlier removal in order to prevent yield loss.
Spraying will be done at night to increase the number of days when spraying is
possible.



Crop Rotations and tillage treatments

Wheat-canola-pea

Wheat-canola-flax (flax straw is removed from all flax plots as is the normal farm
practice in this area).

The following tillage system was applied to each rotation such that each phase of the
rotation and all phases of each rotation are included in each season. However, it is not
possible to have strategic tillage occur 0, 1 and 2 years previously until 2002. Therefore
there are many more low disturbance plots in 2000 than will be the case in 2003 and
beyond.

The code HD2*** indicates that high disturbance occurred in 2001 and the other letters
indicate the crop. W=wheat, P=pea, F=flax, C=canola.

1. LD= Low disturbance (seeded with double shoot hoe opener with preceding Roundup
for weed control)

2. HD = Planned-limited tillage with heavy duty cultivator in the spring (prior to each
crop in the sequence, with low disturbance planting in the other 2 years

3. HHLD=Planned-limited tillage (heavy harrows in the fall to stimulate residue
decomposition and weed seed germination with cultivation or glyphosate prior to
seeding to control weeds) done every year.

4. PHX=Phoneix rotary harrow in the fall to stimulate residue decomposition and weed
seed germination with cultivation or glyphosate prior to seeding to control weeds) as #2
this will occur once in 3 years with low disturbance seeding in the remaining years. This
change was made and used in the flax rotation only since heavy harrows tended to drag
residue from the plots into the pathways and since flax residue is always removed the
impact in this rotation would be less than if pea residue was removed. In addition flax is
not a significant host for sclerotinia and thus more flax plots are desirable to ensure that
direct and indirect tillage impacts can be determined. While efforts are made to replace
residue on the plots there is a concern that an artifact could be created.

All seeding was conducted with “Conservapak” openers on 9” (22.7 cm) centers.
Nutrient application and weed control measures were applied according to the best
management practice for that crop. High disturbance plots were cultivated twice at a
depth of 7-8 cm, in the spring, prior to seeding .

Ammonium sulfate was applied to all plots and weed control was accomplishing using
non residual products.



Diseases and Insects

Neither previous crop or tillage had significant impacts on disease levels. Sclerotinia
levels were the same on pea as on flax stubble (Table 1). Blackleg levels were low due
in part to the high level of genetic resistance. We have observed similar results in other
trials with a 3 year rotation. There was significant insect damage to the pods but this did
not appear to affect crop yields.

Weeds

Prespray weed numbers were higher after flax than pea due mainly to volunteer flax.
Prespray weed numbers were greater in plots where tillage (heavy duty cultivar) had
occurred in the spring 2001 (Table 4). Wild oat and wild buckwheat numbers were lower
(over all crops) when tillage had occur in the year previous (Tables 5-6). We attribute
this to the fact that wild oat numbers were greater where plots are tillage in the current
season and hence many of wild oats which are viable and non dormant grew in the
previous season reducing the numbers in the crop the growing season after spring tillage.
Canada thistle, sowthistle and dandelion numbers prior to spraying were variable and not
associated with a specific treatment (Tables 7-9)

Residual weed counts (weeds after spraying) were lowest in wheat and greatest in flax
(Table 10). Plots where heavy harrowing or phoenix rotary harrows were used in the fall
of 2000 had lower residual weed counts but the differences may not have been large
enough to be of biological significance. Low disturbance seeding had similar or higher
residual weeds counts to treatments where high disturbance had occurred in this or the
previous season. Wild oat and wild buckwheat residual numbers were lower when tillage
had occurred the previous season (Tables 11-12) There was a trend towards greater
numbers of dandelions and Canada thistle in plots where there had been tillage in the
year previous (Tables 13-15).

Yields

In 2000 yields of flax and wheat were lower on high disturbance than on low disturbance
plots (Table 2). In 2001 only pea yields were lower when disturbance occurred (Table 3).
Since there are more prespray weeds when high disturbance occurs it may be more
important to control weeds early Canola yields were similar on direct seeded and tilled
areas in both years. Canola yields on flax residue averaged 7% greater than on pea
residue in 2001 and similar in 2002 (Table 3). The “pulse crop benefit” was no evident
in these trials. The lowest canola yields in the trial were when high disturbance occurred
in 2000 on flax and when high disturbance occurred in 2001 on pea residue. Both of
these results were due to high levels of Canada thistle which reduced canola yields in a
single plot of each treatment.



“(spuejd 6z 40 3no) suo|Sa) EJUI0IBIIS YM S}ueld JO JBqUINU By} O} SI9j (B0

‘abewep yobbew y004 0} s1vja4 Wy pue (s)pod ay} Jo anssy) aaeuns ay} uo abewep buipaay ay) 0} S19jol Pod d13Yym abeuleq }12osuf z

‘pautwexs spuejd 6z oy} 4oj payosjul eade pod Jusaiad abeiaae ay) si syueld Gz sod ¥, ueaw ay |
‘pajasyul a1om Jey) syued asoy) 104 Bupel abesae ay) se passaidxe s] spueld jui / % uesw aYyJ "BLIRUIB)|Y UM Pa)Iajul yoid yoea uj syuejd Jo JaqUINU ay} S] dNfeA doUdPIdUY BY L
01d ay} uy syueld Gz [je 104 uaalb sbunes yuaasad ay) jo jejo} s1 spuerd Gz oy} Jo wins dYy | "suoisal Aq paianod eale pod jo Juaasad ay) se papiodal ale sbunes yods pod eueuss)y .

o'} 0Ll €l c0 €l Sy 0'S 80 80 o€ 80 80 Sl oIMEXY
€0 06 €c 90 It 2 oSl 80 80 8¢ €0 G¢c 0t opmegxyd

80 g9 gl 10 el 0¢c G'¢ 00 £¢ 8¢ 00 o'l 8L AMixXy
80 8'9 €0 10 cl €7¢ €e G0 S0 o€ €0 S0 €¢ admQa
1 80 €l 0¢ 1’0 80 gl Sl €0 0¢ 09 o'l 0¢ o¢ auman
00 . 80 10 Ll €¢ g’ G0 0¢ oe o'l 0l o'l odmMHH
o'l €cl £l A €€ ¢ €g 0t (V4 g'¢ 80 8l 0l OJMHH
80 gl S’ 1’0 7'l SC €e el 80 0's €l €2 |91 odmgQaH
60 L'y 0l 1’0 o'l g'¢ L'e 0 €l A 4 L0 Y0 |/1€ UMEAH
L0 6'G Ll 10 Ll 8L 8¢ 70 (A 6'L N1 L0 L0 odmzaH
80 S/ S0 (] 0’} €¢ €¢ 80 oS g€ 0l 80 8l oMmeaH
S0 €9 S0 A (o oe 8'¢ €0 8¢ €e 80 S0 0¢ admiaH
o'l 8'6 8l L0 A 8¢ e €l el 8¢ S0 0 €C oMLaH

Ny pod sduyl | sjueld g/ [siueid jul/[ sjueld 6z/| siueid g | 1eseg | weis Jelol [ujog | taddn [urep juuna g
,obeuweq joesuj o%uesy %%UeaN |eouapioul| jowng | Bapjoe|g elujoa[og
monm pod elLieuid)y
,elewsje jdeoxe ‘paujwexe spueyd Gz sod paposjur spueld Jo sequinu ay) se usnb sbuney
Yyemsaid :ebejs ymmois
100z L00Z ‘¥4 Bny :pajey
‘T 1dag
pasinay

BJOUBD UI 90USPIOUT J09SUI pUE aseasIp uo a3e[[1) pue doid snoraaxd jo joedwy -y s[qe],




918'0 006’0 0#0'0 0000 LOO'0O 8000 0000 0000 4 <qoid

.  €1'6C G6 0L 91  $609 166  LEET XHd  eloued

L. S06C S6 0L SC  VIv. 690l Gviz al ejoued

€. 0262 S6 80, 67 7989 /L8LL 6LZ d1HH ejoued

z/ 2062 96 €0l SL  vv¥Z9 85§ 1952 aH ejouedl  jesyp\

¥€.°0 0900 9160 9LL°0 €910 0620 OLL'0 0680 4<qoid

18 LS.l 16 . 08 9.6y ¥e8S  9l6e a1l 1esum

18  2Z€09L 96 1L 98 0SS 0€L 9692 aTHH  1B9um

18 ZLO0LL 16 69 06 6165 €59 Gl8C aH  1esym ead

999°0 06¥'0 %000 GEE€0 OEL'0 €40 0LOO 0000 4<qold

29 ¢6G 86 19 VI €99v L€  09vl XHd 18U

09 185 16 19 1T vesy 898  ¥8ElL’ ail  1esym

09 8ZS 96 19 87 908y LlE  GBEL Q1HH  1BsuMm

29 809 00L S9 ¥l  YSLy L€l 9v0L aH iesym|  xelq

€7L°0 0590 2000 2000 G000 0890 000 0650 4<qoid

89 ¢c€ 16 0ZL 69 G209 89Syl 6GlL ail ead

89 Gzt 86 gLl 89 ZGL9 L'SLL ZI6L aHH ead

89 9g€ 86 GLL 29  L'269 Z'€0L 1Z8L aH ead

89  0Z¢ /6 8LL 8% 89l '€zl €6lT XHd xe|d

89 ze€ 86 €ZL €6  O¥eS 022l 2S6) al xe|4

89  6£€ 16 0cl ¥S 6265 L'GEL  GLLL QTHH xe|4

89  /Z¢ 96 6LL 09 9OVZ9 066  L96) aH xel4  ejoued
IW/BM 000L/© eumey wod (6-1)B6 B Bupsss eyBy| (o8 doip doip

M 1S9 M paag 0} shkeq ybisH uIBpoT ULBMOy) Jsye PlaiA souequnisiq snomald  Juaun)
je SHoem G peag
Janew AQg
000¢ Ul abey|iy buipass aid Aq pajoedwi se s)lel; ojLouoiBe pue peiA g sjge |




610
l€0
c€0

65°€L
L0'€8
88'¢S
81°901
SELY

05°29¢€1
Y0'8¥11L
AN 7]

8v'¥i8
¥G'96L1
2’0501
CL'EE6

60°tYy
7869
GSvvi

G6¢c
880¢
091
€8l

vocl
viel
6GCl
yeel
413

194514
8€99
960§
861G

698
126
69¥

116

195
96G
€66
LSy
S8y

&>>0

an Bad
dmo “HH ead
dmo Z2aH ead
dmo (1-1A) aH eod

Mo (JA) xyd Xe|4
o (1-2A)xyd xe|4
Mo al xe|4
Mo “HH xe|d
o (UA) aH xe|q
o (L-1A) aH xe|d

0L'0 t09SL  86'€¥9  98'8/L [2589 cZbOl 955/ 96€} odm al
vL'0 LG9 £9'6EY 9l'6LL 99’89 60.L 8119 1% 41 odm "HH  ejoued
AN VR YA G6'98LL 09181 |L¥'89 GV9lL 916§ 786 odm  (K)agH  ejouen
0L'0 9v'96 lZveL  €1L°09L  [2€89 G991 1992 Zivl odm (1-1A)aH  ejoue)
GL'0 GL'9L LL'Zve GL'6.L ]0G'89 001 9¢gel €891 om (1-#)xyd  ejoued
/1’0 6£'€L 61°6G19L 9L'09C¢ [99'89 +tVeZll 0008 veLL om  (UA)xyd  ejouen
¥Z’0 656l 98°'/1l¢cl G9'evCc (2989 L¢Z6l 8998 2081 oM a1 ejouep
¢L'0 6866 96'8€0L 21'€9 7889 9991 60G. 9/G1 om "HH  ejoue)
€00 €.8LL Y0 8% 96'¥0}F 12689 V¥i8L 059 6€6 om  (K)agH ejoued
80°0 80701 16’8061  O¥'8LL |€9'89 6891l €l¢. Sv6 om (1-h) a4 ejouep

/6y ey by Buuamoyly syeam G | |uy/by ey/by buuamoly  syoam G | uonejosabel) 100zdo1o

S8}  ploIA paas ey/By Jsnew Kip misa)  pjeik pass ey/bBy sepew Aip
10113 piepuels sueawl

1002 sp[o14 do1o pue uorjonpoid 1ayew A1p uo uonejol doIo pue [9A9] 90UBGINSIP Jo joedw] ¢ 9[qe].



190
GL0
101
G9'0

£9°0
/80
69°C
680
¥8°0
67°0

14414
06'0¢t
¥0'9G
6€'8L1

8¢'¢s
GG LLL
2¢s'vol
A4
8v'¢cel
0c'8clL

‘ead =d ‘ejoueo =0 ‘xe[} =J GEoyM =m

-20UBqIMSIP MO] =] ‘100T Ul Smoxey Xmaoyd =(1£) xyd {000g ur smorey xiusoyd =(]-1£) xyJ

-mourey AAesY =HH 100 Ul oueqmsip y3iy =1L (JH 000¢ Ul 2oueqmsip 3y =(1-14) qH

2
L1°€€9
geesol
8l'6vL

16°l¢ey

or'€est
0v'98G1
G9'6491
2€90¢€l
€9'64L1)

167051
6102
gz'eee
SO'ELL

ce8li
€2'8¢E1
66'90¢
€8°G0¢E
09°¢col
€1°60L

€8°€L
8L
6l°¢L
ev'yl
Sy'GL
LL€eL

926l
280¢
Lv6l
1661
€02
8€61

Liv8
YLl
G606
€059

yXAYA
1868
L9Y6
8126
9906
6.V6

cvll
v6.L1
2661
0S|
Gell
(3474

mod
mad “HH
mod  (JA) gH

mod (1-JA) gH

Moy (uA) xyd
Moy (-4A)xyd

Moy al
Moy “HH
moy () aH

Mo} (1-1A) aH

CENY
Jeau M|
CEIT
LETT
ETTY
Jeay




‘ead =d ‘ejoueo =0 ‘xe[] =] ‘oYM =m
20uBqQIMSIP MO[ =] ‘1007 Ul SMOLIeY XIUd0yd =¢Hd 0007 Ul SMOLIeY XTUooyJ =] Hd
“moLrey AAedy =HH *J00Z U 90URqIMSIP Y31Y =7(TH ‘000 W 2dueqInisIp Y31y =1 qH

SE+LEL| §€F89 |TEIFSEE|6CTES| LTFTS ILLFSVICOIFI19] at
€Y+ TPl - 88FLTC - 60+2C - €L¥9L1] (X)) ZHd
TS+6€I - 6T1¥¢6| - 6€+YL - 90+1°¢ |(I-X) THd
LTHVEL I'SHTELPOLF161|0E+89] 8E++9 |€9+STI| 06F57CC HH
I'S+OSTIYRI+€E(C8T + ¥ Iv|SY+ 18 1'CI +8029S+¢€LT L'6+C61] (A)dH
OT+TS | T'E+T8 | 9THEL |STHY9| 8T+9Y (9T+TE | ¥OFST |(1-2) IAH
d-m-o Jm-o m-o-d M-0-] o-d-m >-J-m
UBIA Bad Xe[q 19 M BloUR) JusUI)BAI],

"100 [e1L], 33e[[L, d13ajeng (Aeidg-o1) SJUNOD Je() P[IA JO ATBWiung G I[qe],

‘eod =d ‘ejoued =0 ‘xe[} =J 9EOUM =M
“90uRQINISIP MO[ =] ‘100 Ul SMOLIRY XIUSOYJ =ZHd ‘000T UI SMOLIRY XIUS0YJ =] Hd
:morey £AvdY = ‘100 U 29ueqmysIp YSiy =g(AH ‘000T Ul 20urqInisIp ysiy =] (JH

19+ 969 09+T9C] €L+0LI|SOL+8S9 S6+T6V0OSITLSS | 0L+666 al
Y6+9LL - TYLI+0779 - LOT+TYL - PI1+996 | (&) zHd
6'6+¢H8 - 0ST+S¥8 - T6+LTS - 7Ol +8°S11|(1-X) THd
VL+SE8 YO+9Eh| L'8+I'SS|PYI +68LIT01+596/ 89+8'88 (971 +8LET HH
E6+T1¢6|LYI+9T9|€BI+HSL| SP+66V 68+TSS|L8I+SLETS P+ 8P| (R) ZaH
EV+T16V| LO+1'1P| €8FSPEREIFTLY 1'S+T8E T8+SPr | 1'8F €69 |(I-R) 1AH
d-m-o J-m-o m-o-d M-0-J 5-d-m 5-J-m
UBdJAL B3] Xe[q 1Oy M e[OUR)) JUSUNBAIT,

"1007 [eLLL, 98e[[L], o1391eng (Ae1dS-01d) SHUNOO paom [10) Jo Areurung : o[qEL,



‘ead =d ‘ejoued =0 ‘Xe[J =] ‘JEOUM =M
“00uRqIMSIP MO[ =(I'T ‘1Q0T Wl SMoLEY XIUa0Yd =ZHd ‘0007 Ul SMOLEY XIUs0yJ =] Hd
‘mo1rey AAvay =HH ‘[00Z Ul 9dueqmsip 431y =gAH ‘000z W 9oueqimsip Sy =] qH

CTHFSPIETF6T LTFSE YO+VO0|SOFIOVEIFSOILTIFIY atl
S1+8¥p| - 61+6T - IL0F0T - I'e¥ye | (A THd
Fr+oL - TEIFSTI - 160+11 - yc+0s [(1-X) THd
80T 9ZITOFVOl LOFET OTFHVI9T1FHT L'ET08 |L0F0T HH
ESFTRBOFETY COFE0 [LOFTUIIFOIpOETO6EyTTSy | (X TaH
LIF6SYIFTT 90F €Y [90F0C|T0F€0| 0LFerilecF9ozi|(I-X) IAH
d-m-o J-m-o m-o-d | M-0-J 5-d-m -I-m
UedN vad xXe[q JRYM. eloue) jusuneal],

"100T [eLL, 98e[[L], 01391enS (Ae1dS-01q) S)Unoo sa10ads JISIY ], MOS Jo ATewming :/ d[qEL

‘ead =d ‘ejoumd =0 XEB[J =] YEOUM =M
:00uBQIMSIP MO] =TT ‘[0QT Ul SMOLRY XIUd0Yd =gHd ‘0007 Ul SMOLIRY XIUusoyJ =] Hd
-moxrey AxedY =HH ‘10T Ul 20UBQIMSIP Y31y =7 (H 000T Ul 99urqIysip yS1y =] qH

6€E+90CIST+09 [€Y+¥6 [80L+L9CZI9TFSL |E€TTIFH8T I'SFLSH al
I'S¥Sve -  |LSTFTYI - 89F 70T - ror+¥oec| (X zH
L6+S1€ - 9v+901 - ST+ €01 - 911 +6¢L|(1-X) THd
09+9TE08FFITSE+ VI TI F96Z|99F V81| SL+LLTI69T F €T HH
VLFVLTOTF6C |[0TFSTI 0TF69 [0V FCTITTIZF¥00S02CcF66L (X)) TAH
LTFUEL9EF06 [T'TFIS (9T F18TI8TF 01| 6€F9C1 L2F9¢1|/(I-R) 1aH
d-m-o J-m-o m-o-d M-0- o-d-m 5-I-m
Ewuz Nom xﬁm wmog EOG&U uﬁogmourﬁ

"100¢ TelLL 93e[L], o18a1eng (Aeids-a1g) sjunod jeaymsjong plip Jo Kleurung :9 o[qe],



‘ead =d ‘eJouRO =0 ‘XE[J =] YEOUM =m
*90URqINISTP MO] =] ‘10T Ul SMOLIRY XIUS0YJ =ZHd ‘0007 W SMOLEBY XIUS0YJ =] Hd
-mo1rey AAeay =HH 100T Ul 90UeqISIP YSIY =gQH 000 Ul 20urqINSIp Y81y =[qH

TO+LO [TOFEOLOFOTIIOFTIOIO0FI080F6060+6T al
7'0+60 - T1+91 - €0+¢€0 - poF Lo (X THd
vO+1'1 T €0+50 - €0+80 - 6'0+61(I-A) THd
€0+90 [00+00/TOFLOCOFHOTOFTOILTTOZIC0FSO HH

¥0°0+50°0/00 +0°0/T0+T0 00 +00/00F0000F00[T0F 170, (X)) zaH
SO+9T F1+STE0++090F 0120 ¥T0|80F 6061+ 9v|(1-X) 1AH
d-m-0 | J-m-5 | m-0-d | m-0-f | o-d-m | DJ-m
UBdN 2o X[ JBAY M e[ouR) jusunjealy,
"100T [er], 3], 013ojens (Ae1dS-a14) sjunod UoIapue(] Jo Arewung :¢ S[qELL

‘eod =d ‘BjouBo =0 X[} =J 9BOUYM =M
“90UBQISIP MO] =] ‘]00T Ul SMoLrey X1uaoyd =ZHd ‘0007 W smolrey X1uaoyJ =] Hd
‘mourey Aaesq =HH ‘100 Ul 3oueqImsip Y31y =g@H 0007 Ul 20ueqInistp y3iy =[qH

SO+ 0TTOFHOE0F60[F0+90/S0OFS09TF8SI80FbE at
ULFLT) - leT¥syl - |goFTi - |91¥sz (K)THA
01+€C - 0T+ST - ($0+80] - [szF+sv|(-X) 1Hd
VOFTTE0FLO|SOFSONTFPZ80F6T|9TFIPITFOT HH

SOF+O0TILOFETE0FS0E0F809TFrTITTsegIFee (X TdH
60FVECTFIETOFI06TFVTSOFOLIEYF6S/6TFL9/(1-X) IAH
d-m-0 | Jm-o | M-o-d | M-0o-] | >-d-m | DJm
UBIN Bod xerq 18U M e[oUR) JUSUIIBALY,

"100 [eLLY, 381, o13a1eng (Aeidg-a1]) sjunoo saroads ofisIy], epeue)) Jo Aewung g Jqe L




‘ead =d ‘eJoumd =0 ‘Xe[J =] YEOUM =M
-20URQINSIP MO =] ‘100T Ul SmoLIeY XTU30YJ =ZHd 0007 Ul SMOLEY XIUSO0YJ =THd
:moxtey £Aedy =HH 100 Ul 20ueqINSIP Y31y =gdH ‘000 UI 90URqINSIP Y81y = TH

6TFE€9 L6F0ECII80FLSSOFS0/E0F90/9CFL 8L ET09 a1
0ZF9Y - veEFIY - |lzo¥*col - |Tv¥vel (R THd
01+L€E - I'c+6s - [T1¥T1 = ST+ 1% (I-X) IHd
I'T+6Y| €THTS [CYFLVILOFLO6TFLEITFLSICTTFEO HH
VTFOLOTIIFO06I90FTIE0F80/9STFI9ScF+89zFso (R)zal
SO+ST €1+6S [VTFLE00F00[90F60/CTF1/s0Fzzl(I-X) 1Al
d-m-o Ja-o | m-o-d | -0 | 3-d-m | DFm
UBIA vad Xe[ 129U M ejoue)) JUSUNBALT,

"100T [eL, 23¥[[1], 0132120 ([ENPISOY) SJUN0D JBQ P[IM JO ATewrung :1 o[qeL,

‘ead =d ‘ejouro =5 ‘xe[y =J EOUM =m
190UBQIMISIP MO[ =(I'] ‘1(00T Ul SMOLIRY XTUSOYJ =ZHd ‘0007 W smolrey XaoyJ =IHJ
:moLrey Aaedy =HH 100T Ul 9dueqmsip Y31 =gH ‘0007 W 2oueqinisip 4y =] qH

SSHOCELTIFOVEFOI FOPIITEFLY (0TFLS [0FPIFTIS| $8FS9¢ at
€01 +9'Ch - 061 +86L - TSHTLI - 08+80¢ (A cHd
LL¥ L1V - STIF VLY - 66+07TC - 9+ Ls¢ (1-A) THd
9E+S8C| LTF66Z80IFVYS|S0T68 |6C+LSI| I'VFVSEl L'EF+ 9z HH
Vr+OEr| €8FE0V CSFOVSISSFTSIWSFLVEOEI FT89 68F0zy (R zaH
PO+ EOV|86L FH6F 8S+ITSILLFULIOTFSOT|901 FLLEL81 Fzs.|(1-X) TAH
d-m-o J-m-0 m-o-d M-0-J 5-d-m 5-J-m
UBSJA 8ad Xe[ Jeay M rIOUR)) jusunealr],

"100T [e11], d8e[[L], 9139)enS ([enpisay) SUNOJ PIoMm [e}0) JO ATeWing 0] o[qeL



‘ead =d ‘ejoued =0 ‘Xe[J =] YeOUyM =M
190URQINISIP MO[ =(IT ‘1Q0T W SMOLIRY XIUd0YJ =ZHd ‘000T Ul SMOLIBY XIUa0yJ =] Hd
‘mourey Aaesy =HH 100 Ul 20ueqImsip ySiy =g 000 ! 20uequmsip Y8y = qH

80FSIITOFVO6TIFVT [TOFEOC0TE0 SEFE9 ILOFTIT at
I'T+0Z] - |[TEFOV - S0¥90 - 9o0Fy1 | (X)) THd
re+vs - g6+l - [L0+O01 - C1+1v |(-A) 1Hd
TOF8OF0OFLO0TF6'1 [TOFTOTOFE0 90760 |£0F90 HH
I'CFTESOFSTI9O0FTT |[TOFE000F00[€TIFSPIP0oTFor | () TaH
OT+6EVT+TeEl60+ 1Y F0F60[T0F€0 12F6€ |T'€FL01/(I-A) IAH
d-m-0 | J-m-o m-o-d | M-0- 5-d-m o-]-m
UeIN vad Xe[,] JBOY M rjoUR) jusuUIeaL],

"100T [elL], 98e[[L], d13o)enS (1enpIsay) s1unod sa1oads S[ISIY ], MOS JO ATewing €[ J[qEL

‘eod =d ‘ejou®d =0 XEB[J =] YEOUM =M
:90uRQINISIP MO[ =(I] ‘1(QQT Ul SMOLIRY XTuo0YJ =gHd 000T Ul SmoLiey X120y J =1 Hd
‘moLrey AAeoq =HH ‘100g W 2oueqImsip yS1y =gqH ‘0007 UT 9oueqInisip Y3y =1qH

I'L+6S |SIFT6VET60LTOFVO0FOT 9ZFI01|STFTE at
C1¥vd - €EF8L - 190FST . €176z | (A zHd
STHI01 - [SP+LSI] - |[ppr+s8 - 7e+79 (1-A) 1Hd
60F8Y 6TFV8TIFI0ITIF6I60TECT |LT1F8E |S0FST HH
ST1+06 [VT+OSYTFYEI0T+9S|LE+901|0v+¥6 [T9F 101 (A)ZaH
LO+9Y [STHTSOTFO0L [F0+9CST+6T |81FCY [T'€F9¢ ((I-X) 1aH
d-m-0 | J-m-o M-0-d M-0-J o-d-m D-J-m
UBIA CEF] xe[q JedY M eloUR) JUSUIBALT,

"100Z TeILL 9381, 91391enS ([enpisay) sjunod jeaymjong plIM JO Alewung 7 o[qe



BIOUBD =0 XB[J =] BIUM =M
‘o0ueqQIMISIP MO =(I'T $1(0T Ul SMOLIRY XTUOOUJ =ZHd ‘000T Ul SMOLIeY Xmooyd =1Hd
“mo1rey Aavay =HH 100Z Ul 20uequsIp YSIy =gAH ‘000T W doueqInsip Y3y =1 qH

8T+9C |LOF6T |68+ P TIITHFTEFOFOLIYF99 9vFLL at
LTFO0L - 8SFL6 - 19¥98 - | rL1¥Lz| QTHd
TT+TL - S9+9%6 - TI+TY - v+ L |(1-X) THd
80+T€ 80F0C FEFTS [SOFSTEIFIVIEFI Y| €1FVT HH
60+IY [0TF0CT [LOFST 80FvCye+Ivice+Le LT+i1s | (A ead
FEFTILEIFOOIY S FHTI|ES+99(90F0TZ|Ic+96|Tel FL0¢/(1-A) IAH
, d-m-o I-m-0 m-o-d | ®M-0-] | o-d-m 5-J-m
UBIJA 2J Xe[] 189U A ejoue) jusuneaiy,

"100T [LLL, 93e[[1], 013atenS ([enpIsay]) SUNOO UOIPPUE(] JO ATeWNg 6] A[qEL

‘ead =d ‘ejoued =0 ‘xe[J =] 9EOUM =M
{30UBQINISIP MO] =(I'] ‘[(00T Ul SMOLIRY XTUd0YJ =ZHd ‘000T Ut smoiiey X1uaoyd =1HJ
:moxrey AAedY =HH ][00 Ul 90ueqInIsIp Y31y =gAH ‘0007 U 90ueqIisip 431y =] qH

LOFLESTHFIPYIFTESOFOTIVOFITLLTFLL [TTFTS a1
CI¥Lel - 9¢¥8s] - [91F1C - g0Fze | (R THd
ST+L¢l - g€v+ssl - €1+¢€1 - I'T+2y [(1-X) 1Hd
SOFOE80FO0TITFLSITTIFSTIYOFSTI®SOFOE 90T 4T HH
TIFLEE0FO0ITF6T|9TFST6TFEVLSTS6 [sTFee | (R eaH
CI+TI9VEFSI6T+6C YT +HEE0FS06TFOOITST611(I-X) 1AH
d-m-5 | Jm-o | M-o-d [ m-o] 9-d-m 5-71-m
UBSAl 8] Xerq 1B M rlouR) jusunealy,

"100€ TB1LL, 93e[[L], 0139)ens (Tenpisay]) sjunod sa10ads ISty I, epeue)) Jo ATewrung :yJ O[qel,



