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EXECUTIVE SUMMARY

Penn State’s Department of Plant Pathology & Environmental Microbiology potato
research program can be categorized into four areas: 1) variety breeding and evaluation,
2) breeding for disease resistance (focused on early blight, late blight and common scab),
3) biology and genetic variability of potato pathogens (focused on early and late blight
and common scab), and 4) integrated pest management of potatoes. Many of these
projects are long term and only results of 2023 field trials are presented here.

1. Variety Breeding and Evaluation

Potato variety evaluation trials were conducted at four locations in PA. At the Rock
Springs location the variety trial included 115 round whites with a few yellow flesh, 40
red-skinned (a few purple skinned) and 74 russet or long white types. The Lehigh
County location and Erie County location had 32 and 28 varieties, respectively. Snack
Food Association trial of 6 chipping varieties was conducted in Franklin County. An
early variety trial of 24, 21 and 32 varieties was conducted at Lehigh Co., Erie Co. and
Rock Springs, Centre Co., respectively. Breeding lines were contributed by USDA-ARS,
Maine, New York, North Carolina, Michigan, Idaho, Colorado, Wisconsin and a few
other sources. See Pennsylvania Regional Potato Germplasm Evaluation Program,
2023 on pages 1-2, data tables from different locations on pages 3-38, trial
management information on page 39, supplemental processing (chipping and
French Fry) report on pages 43-44, processing data tables from different locations
on pages 45-52, and descriptions of promising varieties for Pennsylvania on pages
53-58.

2. Breeding for Disease Resistance

In three separate field trials, 46 potato varieties and advanced breeding lines were
evaluated for resistance to common scab, late blight and early blight, respectively at Rock
Springs.

In common scab screening trial, cultivars Russet Burbank and Shepody were included as
a tolerant and a susceptible check for common scab, respectively. Numerically, although
not statistically, Russet Norkotah had a lower disease severity score and disease
incidence than Russet Burbank and was considered as tolerant to common scab.
Lakeview Russet, NY174, CO15211-1R, Snowden, NCB2607-3 and BNC559-1 were
characterized as moderately tolerant because their disease severity score and disease
incidence were not significantly different from the check Russet Burbank. See
Evaluation of potato cultivars and breeding lines for resistance to common scab on
page 40.

In late blight screening trial, the most susceptible plots reached 100% disease severity by
the end of the season. Cultivar Kennebec was a moderately resistant check and Atlantic



was a susceptible check. Based on AUDPC values, MSAFB609-12, NY177 and NY 174
were significantly more resistant than cv. Kennebec. Numerically, although not
statistically, AF6601-2, AF5750-16, AF6075-8, AF6565-8, NDAF141Y-3, AF6194-4,
Russet Burbank, AF5762-8, AF5707-1, WAF14096-5, AF5071-2, Lakeview Russet,
AF5735-8, CO15211-1R and Snowden had lower AUDPC values than Kennebec and
were considered as moderately resistant. See Evaluation of potato cultivars and
breeding lines for resistance to late blight on page 41.

In early blight screening trial, disease pressure from early blight was high and the most
susceptible plots reached 100% disease severity by the end of the season. Cultivars
Kennebec and Russet Burbank were included as moderately resistant checks and Dark
Red Norland was included as a susceptible check. Snowden, NY 174, AF6565-8,
AF6075-8, AF5762-8, AF5071-2, Lakeview Russet, NY 177, Katahdin, AF6601-2 and
MSAFB635-15 were characterized as moderately resistant because their AUDPC values
were not significantly different from the moderately resistant check Kennebec and lower
than the moderately resistant check Russet Burbank. See Evaluation of potato cultivars
and breeding lines for resistance to early blight on page 42.
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The objective of this project is to find new potato varieties and advanced breeding lines that have
adaptation to Pennsylvania potato growing regions, and have qualities that are suitable for either
processing or tablestock use. We cooperate with the project leaders of several other potato breeding
programs from the Northeast US and a few programs from the Midwest US and Canada by
evaluating their potato germplasm. Data from this project helps breeders determine which lines to
focus on for potential release as new varieties and also allows you to focus on very specific lines that
may be released in the near future.

Replicated and non-replicated variety evaluation plots were established at the following locations:
Lehigh Co. (Tables 1-2), Erie Co. (Tables 3-4) and Rock Springs, Centre Co. (Tables 5-12). The
Lehigh location and Erie location had 32 and 28 varieties/lines in non-replicated trial, respectively.
At the Rock Springs location the trials included 73 round whites with a few yellow flesh, 30 red-
skinned (a few purple skinned) and 22 russet or long white types in replicated plots, and an additional
42 whites, 10 red-skinned and 52 russet or long white types planted in non-replicated observational
plots. At Lehigh and Erie locations, the seed spacing was 9-inch within a 15-ft plot except for the
russets that were at 12-inch. At Rock Springs location, the seed spacing was 9-inch within a 10-ft
plot except for the russets and some whites that were at 12-inch. An early variety trial of 24, 21 and
32 varieties was conducted at Lehigh Co. (Tables 13-14), Erie Co. (Tables 15-16) and Rock Springs,
Centre Co. (Tables 17-18), respectively. Snack Food Association trial of 6 chipping varieties was
conducted by Pennsylvania Co-Operative Potato Growers, Inc. in Franklin Co. (Tables 19-20).
Management information for Rock Springs site was provided in Table 21. We assessed yield, tuber
size, internal defects and external defects, skin color, texture, tuber shape, specific gravity and overall
appearance. French Fry and chip quality tests will be conducted over the next few months.

To interpret this data, one needs to know the yields for the check cultivars such as Atlantic, Snowden,
Katahdin, Chieftain, Dark Red Norland, Russet Norkotah or Superior on your farm. Then compare
the typical yield for this year on your farm to the data presented here. The yields tend to be inflated
from these small plots but the ranking of the yields over the cultivars/lines usually is fairly consistent.
Also the same method can be used to compare specific gravity and some of the other parameters.
There are a few lines that will be very specific to certain environments so make the comparison to the
location that best matches your own or use the Rock Springs location as a fairly typical area for most
of PA.

Results:
Lehigh County trial:

At the Lehigh location the following lines had marketable yield higher than Atlantic: Lehigh, NY 174,
NY177, NY165, MSAA217-3, MSBB626-11 and NC818-24.



Erie County trial:
At the Erie location, the field suffered from deer damage although most varieties had marketable
yield higher than Atlantic.

Round white planted 9-inch apart in Rock Springs:

Based on data of replicated trials at Rock Springs, there were 4 round white clones with marketable
yields significantly higher than Atlantic: AF6566-1, AF6886-3 , AF6978-1 and SP327, there were
another 21 round white clones with marketable yields higher than Atlantic. In non-replicated trial,
there were 7 round white clones with marketable yields higher than Atlantic.

Red-skinned planted 9-inch apart in Rock Springs:

Based on data of replicated trials at Rock Springs, NDAF141Y-3, AF6963-8 and A11573-5RY sto
had marketable yields significantly higher than Chieftain; there were another 8 red-skinned or purple-
skinned clones with marketable yields higher than Chieftain: BNC559-1, CO15211-1R, AF6932-4,
AF6963-1, AF6965-5, NDAF1727Y-1, MSZ416-8RY and BNC917-2. In non-replicated trial, 4
clones had marketable yields higher than Chieftain.

Russet-skinned or white planted 12-inch apart in Rock Springs:

Based on data of replicated trials at Rock Springs, Lakeview Russet, AF5707-1 and AF5762-8 had
marketable yields significantly higher than Russet Norkotah, there were another 11 clones had
marketable yields higher than Russet Norkotah. In non-replicated trial, there were 28 clones had
marketable yields higher than Russet Norkotah.

Early season variety trial in Lehigh County:
At the Lehigh location, there were 20 clones had marketable yield higher than Superior.

Early season variety trial in Erie County:
At the Erie location, there were 4 clones had marketable yield higher than Superior.

Early season variety trial in Rock Springs:

Based on data of replicated trials at Rock Springs, Laperla and Belmonda had marketable yields
significantly higher than Superior. Dark Red Norland, SP327, NY 165, Manistee, A08122-9RY,
BNC973-7, Agata, Paroli, Natascha and Satina had marketable yield higher than Superior.

The Pennsylvania Potato Research Program, the Pennsylvania Department of Agriculture and USDA
funded this research in conjunction with donations. This research is the result of cooperation of
growers, industry and PSU staff. The growers hosting the plots provided contributions (land, fertilizer,
pesticides, time, etc.). University of Maine, Cornell University, North Carolina State University. USDA
Maine, USDA Idaho, Colorado State University, Michigan State University, University of Wisconsin
potato breeding programs and Solanum International, Parkland Seed, Maine Potato Lady, Sterman
Masser Inc., Pennsylvania Co-Operative Potato Growers, Inc. provided seed. Special thanks to Nathan
Tallman, Bob Leiby, Mike Peck and Jonathan Price who made sure this project was completed.



160°1 % C ST by 1T 3 48 €6 OLY L0S ¥T-818ON
¥80°T 9 0 0 3% S% 9 88 88 69¢ 61t A1-€SSODSN
L90°T 9 ¢ L %S ST % 9 06 79C 06T < AA89IYZSIN
190°1 €1 0 v 8T w €1 %S vL 97T LO€E < eunes
7801 61 0 0 LT w (44 8¢ 6S €T 11 £ 9144V Py
€80°1 €1 0 0 S¢ o I 8¢ 9L YT (43 £ O]
790°1 6 0 0 8T 9F 81 9 vL 69 o€ & BUHAEY
8L0°T 6 0 S L S 4 69 99 062 6¢t ¢ nouy
S80°'1 9 0 0 6 LS 8T 6S 99 YT SLE < AMI-99Z110D
€L0'T I 0 4 (67 6€ 91 112 €8 691 0T 3peMI-9ZIEIOV
601 I 0 (44 €S (44 z vl L6 109 79 11-92999SIN
760°1 I 0 € 6 (4 S 48 6 1Ly 208 €-LITVVSIN
180°1 14 0 9T 9F € % 8L 6 0€€ 0S¢ (01 AN) aporg
S80°1 z 0 €1 €S 6C € 601 6 09t 8% S9TAN
880'1 91 0 11 I 9T 9 8L 8L 6C€ (11672 (E9TAN) ssid
S60°'T € C €1 4 €€ S 0C1 €6 €0S 3% LLTAN
680°T € 0 6 8¢ (47 8 911 68 98t 9 YLTAN
£90°1 ¢ 0 4 0S 6C 9 L 16 €0¢ 333 $-087SAV
890°1 9 0 0T 9 ST € 98 16 19¢€ L6€ [-gp8PEITAVAN
6901 % I L S1 (44 0S 88 St 1L€ 128 < lored
S80°1 S 0 6 4% S¢ 8 L6 88 301 99t LTEAS
080°1 9 0 91 %S 0T % 901 06 St v6t £ PBIT
TL0'T I 0 4 6¢ 61 € vL 98 11¢ 09¢ (96T SEXd1) YBIONION 3ossty
L90'T SI 0 1T 143 LT 9 99 08 LLT L€ ureyar)
€80°1 8 z 9z LE 4 € I8 06 853 I8¢ uapmous
1L0°1 81 0 6 St 14 8 9L vL 0Z¢ oct urpyeyesy|
6801 9 0 ST 6y 81 4 001 26 K% SSP opueRy
Ayaein S v ¢ z I pIepuels [#SN W8/L 1< [eoL
+Od% ourp/Aleue A
ogroads <SSO 9718 Aq %, Jo % % ((WAmo) prarg

€207 ‘Auno)) y3moT ‘waeq S JOUSSIA
Aasows ur [ew uonenead oyeiod 10y AnAeid oroads pue sino yoid Juad1ad ‘uonnguysip dzis ‘prepue)s Jo Judoxdd ‘praik 8/ 1 Uey) 191813 ‘P[AAk (8101, 'T JqeL



-o[dind 10y 4 pue par 1oy, ‘MO[[AK 10J ( £Q PIIRIIPUL ATB (S PAIO[0 YA SAILIBA

01d Y-61 12d saoard poos (g ynm pede ul-g pooeds arom sanjaurea 1y30 e jo[d Y-g 1od sooard paas g1 yum pede ‘ul-z| pojueld o1om SINOLIBA 19SSy
Tewn pajesr dor-uoN

“sinoyord are 1ey) (2101 Jo 95eIUNId],

UL () p<=G “W Oh-GT €= "W GT'E-G'T=E "W G'T-GLY'[=C “WI G/Q"[>=] SSB[O aZIS 0} TUIPIOOOE P[AIA [10) JO 9TLIUAIS]

“PIAIA ,8/L 1< 10§ “OnuE[)Y ‘pIepUL)S 9y} JO dTLIUIIN],

"synoyord Supnjoxe ¢ pue ¢ °¢ ‘7 sL0Fored = ,8// [< PIAIX “sinodord Surpnjour plaiA [je =830, P[oIx |

790°1 91 0 6 LE (33 S 96 oL [0 % LOS < ATE0TETM

LSO'1 S 0 0 1 65 ¥4 (9% 0L oL1 Y4 d1-C8S11V

180°1 ¢ 0 §3 [44 ¥4 € 66 1) L1y 447 jossny noqiren

€L0’T I 0 0 0¢ 43 LT 9% L €61 0LT a A nv

9L0°1 01 0 0 0l 8y ¢ 8% 8% S¥C 0cy 15 SUIIOBUL] YOUaL]
Anaein S 14 ¢ [4 I JPrepuels I#SN W8/L 1< [e10L

. +Od% ourj/AeLe A

ogroads (SS0 9718 Aq %, JO % % {(W/amd) patx




3OBID YIMOI3 URID=0d 0 0 9 % 4 9 9 S vZ-818ON
01 0 9 S z L 4 9 A1-€SSOOSIN
NOBRID IMOID=0d 01 0 9 S z L z S Ad8-91¥ZSIN
U913 ‘s10qn) puoddS=0d 01 0 9 S 4 9 L S eunesS
uadeyssiu ‘sqousy| ‘s1aqn) puoddS=0d 0 0 S S € L 4 14 gddy pay
UsdID=0d 0 0 S S v % 9 9 019q1]
UsdID=0d 0 0 S 9 S L L 9 euLIeg
u22ID=0d (1] 0 9 S 4 9 L 9 jnouy
(S10qM) [EWs) ‘s19qN} PUOISS UIRIN=0d 01 0 L 9 4 S 9 9 A/MI-99Z110D
UsdID=0d 01 01 9 S z 9 9 14 3peMI-9ZISIOV
uRIN=0d 0 0 L ¢ 4 9 9 9 11-92999SIN
UdAID=0d 0 or L S 4 S S 9 €-LITVVSIN
Ud2ID=0d 01 0 S S ¢ L 9 9 (01 AN @tpo1g
UsdID=0d 0 0 S S z S 9 9 S9T AN
sqouy ‘UedID=0d 01 0l 9 S 4 9 9 S (€9TAN) ssid
uRID=0d 0 01 L S 4 9 9 9 LLYAN
UsdID=0d 0 01 S S z 9 9 9 YLTAN
uRIN=0d 01 0 S S 4 L 8 9 $-087SAV
FOBID PMOIN=0J 01 0 9 S € L 4 9 [-gy8rETTAVAN
3OBID YIMOI3 URID=0d 0 0 9 S ¢ L L 9 fored
sqoudy=0d 0¢ 0 S % 4 9 9 S LTEdS
3[OBI0 YIMOIT URID=0d 0 0 9 S € S 9 9 y3igog
sqous=0d 0T 0S S S % z % 9 (96T sexdL) YeloyIoN Jessmy
$I8qn} PUOIIS URIN=0d 0T 0 S v € L z S ureyang)
SOBID IMOI3 URID=0J 01 01 S % z S 9 S uspmoug
u221D=0d 0T 0 S S € L 8 S urpyeyesy
3OBID YIMOIT UID=0d 0T 0S S v 4 S S S onpueny

R — dal % HH % SOL @4l us XL 9) VL1 —

’ S109J3( [euru] ,SousLIddRIRYD 1qN [, i :

€707 ‘Auno)) ySiyoT ‘we S, JOUSSIAN ASNOWS UI [BLI} UOneN[BAD 038)0d JOJ $109J0p [BUIUI ‘SINSLIOIORIRYD 1N, 7 JqBL



"POAISSQO 10U = () "SIdQN] ()] JO INO PIAIISQO IOQUINT [B10) JO JUSDIJ "SUIUMOIQ [BUINUI = ] MY MO[[0Y = HH :$109§0( [BUIoIU],
‘puUNoI AI9A = ¢ “9JBIPAULIAIUL = G I8 AIOA = [ :UOI}OIS SSOIJ JAqN) = §D ], "MO[[BYS AIOA = ¢ WNIpaw = G ‘doap A19A = [ :y3dop 94d 1oqni = Q4L
‘TeoupuI L9 = ¢ Fuo[ = § Fuo| AJ3sowt = £ Fuo[-3uo[qo = 9 Fuo[qo = ¢ Tuo[qo A[IsoW = { FUO[qO-PUNOI = ¢ ‘pUNOI AJIsowl = g ‘punoi = [ :2deys 1oqn) = ys
"YIOOWS AIOA = ¢ ‘YIOOWS = § “YIOOWS "POW = / 30U JYSI[S = 9 ‘Pa}IoU = G ‘}OSSII WYTI| = § ‘JOSSNI "POW = ¢ ‘JOSSNI AABIY = 7 ‘Jossni [erpjed = [ :0InJx0) UDS = X [,

WEAID = 6 “ONYM = § PYNQ =/ ‘UB} =9 ‘UMOIQ = G ‘UMOIq JIep = Yuid = ¢ ‘par = ‘opdind = | :10[00 UD[S =)

JUS[[AXD = 6 “ITef =G ‘100d A10A = [ :00ueIEaddE 10qN) = V[, : SO SULIOBIRY) 10qN ],

uadeyssiu ‘UdIN=0d 0 0 9 S [4 L L S ATEOIETM
Sqou=0d 0 0 S S € L [4 S AI-C8STIV
SqOUN=0d 0¢ 0 9 9 9 € S 9 jossiy noqrrey
SqOUN=0d 0 01 S 14 9 9 I S ng v
uadeyssiu “[oeId YIMOID=0d 0 0 S S S L 14 ¥ Sur1o3ur,] youar
dl % HH % SOL  ddlL us XL D VL
SOOI J0J SUOSBY our/Kjerre A

,$199J9(J [euIau]  SOUSLIANOBIEYD) Ioqn ],




101d g-g1 Jod saoard peas oz yim pede ‘ur-g paoeds a1om sanjeurea 19430 e 30[d Y-g| 1ad seoard pass g1 ynm pede ‘ul-z] pojuerd a1om . SA1joLIBA JOSSTTY
-ordind 10y d pue pa1 1o} 1 ‘MO[[9A 10] A Aq PaIBdIPUI IR [SO[J POIO[0d YIM SAISLIBA Telr) pajedrdar-uoN

‘synoyord are jey) [810) JO 95IU00I] v
UL (Op<=G “W 0p-$T €= “Ul ST'E-G'T=€ “UI S'T-SL8'T=C "W GL§'I>=] "SSP[0 azIs 0} FUIPI00OE P[AIA [830} JO 9BEIUI
"PIIA ,8/L 1< 10} ‘O UE[}Y ‘pIepuels ay) Jo owﬁcoaomm

"sinodord Fupnjoxa ¢ pue f °¢ ‘7 $aL1039180 = ,8// 1< PIAIA “sInoxord Jurpnjour PRI [[e =[eI0L PIAIX |

160°T 11 0 6C LE € I 44 38 91 991 1ossy 3epog
9.0°T 14 0 8 9 €9 81 €€ LL o rés < AT-E0TETM
980°T 9 0 0 97 86 01 LS 8 69 I8 A1-T8STIV
6L0°T C 0 0 €T 0S 4 vIT vL 96T 81¢ 4 g v
¥80°1 L 0 0 61 S 1T LST L 881 19T 4« SUILIOSUL] YouaL]
¥80°T S 4 1T 9% € 9 €6C 68 0S¢ €6¢ ¥C-818ON
080°T L1 S l (44 %3 01 6L €L $6 0€1 A1-€SSOOSIN
SLO'T L 0 81 1] 6C S 8I¢ L8 08¢ 9¢t 7-0£999dSIN
180T S1 0 91 W T € 181 8 91T €9C (OIS RAS-CLSTTV
090°T T 0 4| 9¢ T v 881 IL vt vIg £ 01qrT
080°1 9 0 0 0T SI € IS g€ 19 SLI < BULISRg
¥80°1 0€¢ 0 I 8T vC 9 6L1 9 vIT 933 £ nouy
¥80°T 143 € 11 1T 6 € 6 €9 €11 6L1 1o8Sy MAIASY e
080°T 14 0 61 €S 1T € 44 €6 8LT 86C 11-92999SIN
880°T 61 11 6C €€ 8 0 €SI I8 €81 vTe €-LITVVSIN
L8O'T 0T 01 0¢ 143 8 I 9/T 08 0€€ ST (0¥1 AN dporg
1801 91 S €1 6€ 74 4 89T 8 (1743 68¢ SOTAN
L80'1 0T 0 11 1% L1 € €61 LL 0€T 00€ (€91 AND ssud
1601 il 9 8¢ 8¢ S 0 €SI 98 €8l €1¢C LLTAN
680°T €1 0 LT S¢ € 4 L¥T S8 96¢ L€ YLIAN
LSO'T LT 0 81 1% € 8 011 SL 43 LLY [-gp8F€ 1 TAVAN
890°T 8¢ 0 0 9 vl 4 811 09 |84 9¢T < fored
$80°'1 0T 14 0¢ 8¢ 8 0 6£C 08 98¢ 86¢ LTEdS
8L0°1 1 0 £ % 4 0 87T 88 €LT 01¢ < YsIyaT
990°T S S 0€ 1] 81 z LOT €6 L¥T §9T ureyan)
980'T S L T €T 9¢ % 819 16 6¢L 918 uspmoug
LLO'T €1 9¢ €1 0T 91 4 681 S8 97T L9T upyeles|
€80°1 6€ 0 0T 9z €1 z 001 6S 0TI 10T nueNy
AyAeIny S % € C I Jprepuels #SN WL 1< [el0L
ogoadg 1O S5O0 945 Aq % 30 % % (VAR) PRIA UTRAEA

€207 ‘Auno)) oLy wae,] S,J9A0I],
AN Ul [eL) uonen[ead ojejod 10 AnAei3 ogroads pue sinoyod juadrad ‘uonnquysip azis ‘paepuels Jo Judoxdd praik ,8/L 1 ULy 191813 ‘PlAIAk (810, *¢ JqBL



"PAAIOSQO JOU = () "SIOQN] () JO INO PIAIOSQO IOGUINT [€)0} JO JUAIIDJ “FUIUMOI] [BUIDIUI = ] “MEIY MOJ[OY = HH :$109Jo( [EWIaI]

‘PunoI AI9A = ¢ “QJBIPAULIAIUL = G JBJ AIOA = [ (UOI}OIS SSOIJ JOqN) = §D I, "MO[[eYS AIdA = g WNIpawl = G ‘doap A10A = [ :ypdop 949 1oqn3 = Q4.1
‘TeoupuI K9 = ¢ Buo] = § Fuo] Aj3sowt = £ Fuo[-3uo[qo = 9 Fuo[qo = ¢ Fuo[qo A[Isow = { BUO[qO-PUNOI = ¢ ‘pUNOI AJIsow = g ‘punoi = [ :adeys 1oqn) = ys

"YIOOWS AIOA = ¢ ‘YIOOWS = § “YIOOWS ‘PO = / 30U JYSI[S = 9 ‘PIIIOU = G ‘}OSSILI WTI| = § JOSSNI "POUW = ¢ ‘JOSSNI AABIY = ¢ ‘}ossni [eriied = [ :0InJx03 Us = X [,
WEAID = 6 “ONYM = § PN =/ ‘UB) =9 ‘UMOIQ = G ‘UMOIq P = Nuid = ¢ ‘par = ‘Opdind = | :10j00 UD[S =)

JUII[OXA = ¢ “Mey =G ‘100d A19A = | :00ueIRadde 10qn) = V1, :sonsudjoRIRy)) Jaqn, L

UadID=0d 01 0T S S L v S S jossy d3ep0g
(Prai£ ou ‘sroqny [rews) 0 0 9 9 4 8 4 S AT€0TETM
udID=0d 0 0 S S z 8 z 9 J1-78S11V
JOBID PMOID=0d 0 0 S S 9 L I S ang v
sqouwy ‘UedIN=0d 0 01 9 S L 8 4 9 Surra3ur Youdl]
UdID=0d 0 0 9 S z 9 9 S ¥-818ON
JOrIO YIMOID=0d 0l 0 9 v z L z 9 A1-€SSOOSIN
UadID=0d 0 0T 9 9 z 9 9 9 7-0£99dSIN
OBID YPMOIT URID=0J 0 01 S S % ¢ S S OIS RIS-CLSTIV
udAID=0d 01 0 S 9 % 8 L 9 019qI']
usdID=0d 01 0 S 9 z 8 L S euLIeg
U2ID=0d 0 0 S 9 C L L 9 jynouy
udID=0d 0T 0 S S L v 9 v 1osSY MIIANE]
0l 0 L ¢ z L 8 L 11-92999SIN
UadID=0d 0 0 S S z L 8 9 €-LITVVSIN
u22ID=0d 0l 0 S S C S 9 S (0¥1 AN aporg
3OBID IMOI3 URID=0d 0 0T 14 S z 9 8 S SOTAN
u2210=0d 0 0 S 9 4 9 9 14 (€9TAN) ssig
U2ID=0d 0 0 S S z 9 9 S LLTAN
UdID=0d 0 01 S S z 9 9 S YLIAN
JOBID PMOID=0J 01 0 S S 4 8 4 S 1-gp8FE 1 TAVAN
3OBID YIMOIT UID=0d 01 0 9 S z L L S fored
UdID=0d 0 0 v S 4 L 8 9 LTEdS
3OBID YIMOI3 URID=0d 0 01 9 S ¢ 9 L 9 ysyoy
UddID=0d 01 0 S v ¢ L z S ureyarg)
UdID=0d 0 0¢ S v C S S S uspmous
udID=0d 01 01 9 L 4 8 8 9 urpyeyesy|
SOBID IMOI3 URID=0J 01 09 S v 4 S 9 S nueny
mEOMoﬁm .ﬁom SUOSBIY il AXV HH HXV SOl a4l &m XL 0 Vi DE\H\\DQ.S A
’ S109J9( T (SonsuddRIRy) Iaqn], : :

€707 ‘Auno)) aug ‘wiie, s JOA0I] IBJA UI [EL) UOnEen[eAd 0jejod J0J S}09Jap [BUIOIUI ‘SONSLIdIORIRYD JoqN], “ Jqel



680°1 [4 0 L 6¢ 4% 8 88 06 6¢£¢ LLE €-90294V
8601 S 0 (44 IS 6l € 8L 6 10€ 9C¢ L-00294V
S90°1 9 I LE 6¢ 14! € €01 16 86¢ LEY G-08¢SdV
8LO'T [4 4 4 6F 0C 4 [Tl 96 0cy (2% (0¥1 AN) @porg
L80°T € 0 9 8¢ 97 8 78 68 943 Go¢ (9T AN ssud
180°1 € 0 0l 6¢ 0% 6 174! 88 6Ly 7S £S7960V 1AV M
960°1 [4 0 L 9¢ 9 6 CIl 06 [£5% 08 LLTAN
060°1 0 0 6 €S 123 4 148! 96 orv 8SP VLTAN
9L0°1 0 (4 I 9¢ Iy 6 78 16 9lI¢ (943 [LTAN
160°1 [4 0 I €C 09 Sl SL €8 88¢ [§%3 S1-S€9dAVSIN
160°1 [4 0 L 47 (474 8 €6 16 86¢ S6¢ C1-6099d4VSIN
L80°T 91 0 0 14 09 0¢ 0¢ Y9 LTI (41! £« A/MS-860010D
€80°1 I 0 0 1374 Ly 6 YL 06 G8¢ LI L9I8DN4
060°1 € 0 Sl €S 104 9 08 16 IT¢ [4%3 €-96¢ed
€80°1 I 0 01 4% 8¢ L 901 6 60t [4%% 10994V
L80'1 I 0 14! Ly [43 S S0l €6 Sov ey 8-69594V
G801 0 0 I 61 [4S 8¢ €9 L Sve gee [-CCS94V
680°1 9 0 123 (47 L1 4 ITI 6 8y 114 7-00294V
9L0°1 [4 0 9 [474 % 4 9L €6 Y6C 14183 V6194V
160°1 I 0 [4 0s 6¢ 8 9L 16 S6¢ 9C¢ 6-59194dV
¥60°1 0 0 0 0¢ 19 6 g8 16 0€e G9¢ P-€€65dV
80°1 0 0 8 9 0¢ 9 €L V6 8¢ 10€ 61854V
¥80°1 L 9 93 LE 4! I 8L 6 €0¢ (433 £ PIOD UodN A
L0l [4 0 Ll 9¢ 0C S 88 €6 043 Go¢ Jorradng
S60°1 € I It 43 8¢ S ¥6 6 9¢ €6¢ uspmoug
8L0'1 L1 14 ST 83 91 € 96 08 €LE 89 Apodays
180°1 91 I 0¢ 143 Sl € P01 I8 150i% 86V RECERUR) |
LLO'T 1T 0 6l 6¢ 9C S IL 78 SLT 943 upyeies]
S60°1 14 0 Sl 09 81 € 001 €6 98¢ Sly MueRy
eonday
ISTS) S 1 € C I LPIepuelS #SN W8/L 1< [B10L

ogroads v0d% (SSE[0 a71S £q 9, Jo o % ((W/1m0) prarx QAL

€707 ‘sSuradg ooy ‘wure,] A30[0yie Jue[J Ul [BLI UOLIBN[BAD

ojejod opym punoi 1oy AaeI3 ogroads pue ‘sinoxard Juoosed ‘uonnquysp azis ‘prepuels Jo juodiad ‘praik |8/, 1 ueys 101813 ‘PlAL [€I0], 'S JqeL



€60'T 0 0 ¥ 8¢ w o1 65 ) 9T 89C 62-69874
$60°1 0 0 14 197 9% L 8L €6 10€ 1443 9-€0ved
S60'T z 0 C 1€ 9 81 s 08 002 8+C coLeed
980°T € 0 €l 44 143 9 08 16 60€ e SI-118ON4
160'T 9 I 12 39 91 14 601 16 12y 69 S-Z8IONE
L80°'1 S z 91 9 LT ¥ L8 16 9€€ 89¢ 3peMI-9IE1DV
1L0°1 I 0 z L Sy g€ $9 S ST 89v < A/MTIOT-1-9LE01DV
8801 € 0 I ) 9S 0€ LL 89 86C 8€y < AMI-99Z1T0D
7801 (4 0 I 95 LT ¥ LT 6 6y 1S LTedS
G80'T I z 4 S 81 € L11 96 sy 1LY ¥2-818ON
080T S 0 L 0S g€ 4 11 16 Ly 06 T-0€994dSIN
080°1 € [4 0z s (44 z 701 96 10% 61 11-9¢99dSIN
8L0'T 0 0 4l s £3 € $6 L6 89¢ 18¢ p1-S€9ddSIN
6801 € 0 €€ 8 1 z 8L $6 00¢€ L1€ 11-92994dSIN
€60'T I 14 0T 8 €T € 16 96 £€9€ 8LE €-LITVVSIN
880'1 0 0 0 44 9y 0l 8 06 1443 65¢€ £9-8989dV
160°1 €1 0 €l Ly €T 4 L11 €8 397 9vS < I-AOILTIVAN
8L0'1 I 0 € €S 8¢ 9 SL €6 68C 01¢ €-6L69dV
$80'1 I 14 ST 8 0C € 6C1 96 L6Y SIS 1-8L694V
760°1 L 0 8 6 6C L 101 L8 16€ 0St 711694V
w601 z 0 8 o 8¢ 6 68 88 1443 98¢ 1-86894V
160'T 9 € u 43 It L 06 L8 L¥E 66€ 1-96894V
€60'1 1C 0 91 It 61 € 4| 9L 8y 699 T1-76894V
LLO'T 14 I o1 Ly 9 9 L 06 88T 81€ S1-8889dV
€80'T C I 4l Sy s€ 4 o€l 96 LTS 1SS €-98894V
€60'1 z 0 z 6 6€ 6 €L 06 182 €1€ 8-€889dV
960°1 I z 91 IS 9C 1 6C1 $6 00S S 1-99594V
60T L 0 I 0S 62 4 S0l 06 o ISy T-6VOLTAV M
7801 € 0 € IS LE 9 68 6 973 SLE T-SPOLTAVM
6801 C 0 T 9S 91 4 SII 96 St 19% T-LOT9TAV M
60T I 0 6 Y €T 4 101 $6 68¢€ ay 01-1£994V
980T € 0 a 6¢ It S 96 16 e 80% 01-69994V
980°1 6 0 1 8¢ o 8 1L €8 €LT gee 1-65994V
980°T z 0 01 6 LE € S0l 96 0y Ty €-5994V
$80°1 I I 11 S 62 € 901 96 60 STy T-TSS94V
660°1 14 4 4 6€ 0¢ 14 96 8 69¢ Ly $-9029dV
Anaeln 0d% S ¥ € 4 1 QpIepuRIS  T#SN W8/L 1< [e10L ——
ogroadg (SS®[O 7S Aq %, 30 9 % ISZLDNEIN R

10



£€80°1 0 0 Il 144 LE 8 S9 6 (454 SLT €CLILAY
60°1 [4 0 14 9¢ (34 oIl 9L 88 ¥6C €ee LOLILAV
£€60°1 I 0 S LE [4S 9 001 €6 L8E 148% € 091LAV
060°1 Cl 0 Sl ¢¢ 149 14 19 78 9¢C I8¢ C6S1LAV
601 9 0 Il 87 129 (4 ¢8 6 8C¢E 9¢¢ L-LSTLAV
180°1 € 0 ¢ 9¢ £3 L 98 06 €ee ILE V-€SILAV
¥780°1 € 0 0 8¢ 123 9 08 6 LOE Gee COoVILAY
980°1 8¢C 0 S 0c (44 S 78 L9 1743 8% CLYILAY
£80°1 [ 0 ¢l [4S [43 [4 8 96 LIg 8¢C¢ CSYILAY
760°1 1% 0 9 Ly 9¢ 8 S6 88 69¢ L1y [-0VILdV
€60°1 el 0 I I 8¢ 8 01 08 S6¢ 96y CIElLdY
601 91 0 6 IS 0¢ 14 48! 08 LTy gee 9-0€1LdV
880°[ 0 0 6 %9 0S L 78 €6 9C¢ (433 C6CILAY
£€80°1 L 0 Ll 0s (44 14 8L 68 10€ (0143 -8CILAV
[160°1 I 0 14 91 69 01 9L 68 ¥6C £33 SI-PIILAV
£60°1 [ 0 I €C 6S Sl LL 78 66C 999 Cl-VIILAVY
980°1 C 0 ¢l I 8¢ L (43! 16 €LY 1S £« V-S60LdV
CLO'T C 0 0 (44 [4S €C 66 SL 9¢¢ 9Ly £ CS60LAY
8801 0 0 8 IC [4S 81 89 [4:; 9¢ (1143 £ L-S60LAV
880°[ S 0 I [4S LT S 8L 06 00¢ €ee £ £°€0694V
LLO'T 0 0 Sl 0S LT 8 89 6 §9¢ L8T 8-10694V
801 0 0 S 8¢ 9% Il LL 68 66C 8¢¢ 9-26894V
L80°1 0 0 01 9% or 14 78 96 9Tt (0143 6-08894V
630°[ 0 0 8 8¢ Ly L €9 €6 74 ¥9¢ 81-9L894V
860°[ 6 0 6 9 149 € 9 68 L¥C 6LC [1-2L89dV
edrdar-uoN

£€90°1 9 0 I 0€ 0S el LL I8 L6C 99¢ £ Jjoled
2901 0 0 € 6 [4S 9¢ 1374 9 91 6SC £ BuLIgeyg
LLO'] € 0 € Cl (514 €€ €L 9 €8¢ oy < Jnouy
290°1 € 0 9 [43 Ly 4! LL S8 L6C 923 « ALT-8VCSTM
790°1 € 0 C Y4 123 Sl S0l (4] 1% 961 « AT-OVCSTIM
2901 1% 0 4! 9 0¢ 6 8 L8 L1g S9¢ « ATE0IEIM
980°1 I 0 0 61 LS €C 87 9L L8I (44 [-1.¥ed
801 9 0 1C 14% IC L 69 L8 99¢ LOE [-FL6DNY

ISTNTS) S 14 € [4 I plepuels [#SN W8/L 1< [e10L

ogroadg 1Od% ¢SSE[0 IS Aq % N 10 9, % ((W/1m2) plat IAAEA

11



“sorjoLreA pojeoldor 10 paje[nofed (S0°0 = J) 9OUAIAIP JuedIUSIS 15BI] SAIROIpUl (OS]
‘pajeorjdor-uou are 3sa1 oy pue sojeordar ¢ Jo oSeroAe o) a1e s[e pajeordoy
"¢ [JIm PIIROIPUI Ak SANALBA [Saf MO[[9A “10]d Y-0T 1od sooard paas ¢[ yum irede u-¢ pajue[d

"sinoxord ore 1ey) [e10) JO 9FBIU0IA ],

UL)p<=G “W 0p-$T €= "W §T'€-G'T=€ “UI §'T-SL8'T=¢ "Wl G/§'T>=] 'SS0 3Z1S 0} UIPIOSIE PIAIA [230} O 2FIUIA

"PIAIK ,8/L 1< 10J “ONUE[}Y ‘PIEPUBIS A} JO OTLIUIIIS]

"sinoyord Supnjoxe ¢ pue ¢ °¢ ‘7 SAL0Tred = 8/, [< PIAIX “sinoyord Surpnjour pjaiA [je = [e10], P[AIx |

L 3 ! Sl €l 9 6 001 LOT as1
180°1 9 0 ¢ 1€ 6v 4! SL (4 6¢ 49 £ CO91LAV
9L0°T 4! 0 8¢ Ly 01 14 4 8 91¢ €LE C8YILAV
€L0’] 0 0 14 LE 81 I 0L 68 0LC 0¢ S-6€ILTAVAN
€80°1 0 0 S 133 145 L 9¢ €6 LIT (454 L-LEILTAVAN
€L0’] I 0 € 6v 8¢ 01 LL 06 66¢ €ee v-C8ILAV
680°1 S 0 L 8¢ 9% 8 8L L8 00¢ 1443 CSLILAV
€80°1 € 0 61 ov 143 S 68 €6 Sve cLE 1dnp6-0L1LdV
[L0°T 81 0 01 Sv LT ! 101 18 88¢ 8Ly [-991L4V
S60°[ S 0 61 9¢ 61 ! 96 v6 CLE L6€ eISILAV
¥80°1 0 0 0 61 L9 4! 69 98 89¢C 83 Y-LEILAV
0L0°T L 0 0 9 0¢ [4 v6 6 £9¢ 96¢ £ [-LCCCIAVY
vLO'T 9 0 0 4! 9¢ €C 18 IL 1483 944 £ [761TCIAVY
690°1 cl 0 S 9% 133 S 001 €8 98¢ SO £ €7€50814VOD
€80°[ S 0 91 59 0¢ 14 el 16 LLY €cs Ce8ILAV
9L0°T I 0 8 4 LT 9 68 €8 ere 1414 9-6L1LAV
8LO°T 0 0 0 9 139 S 65 S6 8¢ ove EvLILAV
S80°I 8 0 133 9¢ 61 14 S11 88 444 Y0S L~ELILAV

ISINTS) S 4 3 4 ! piepuels  [#S[1 W8/L 1< [BI0L
aproadg 0d% SSE[O 7S Aq % ‘ 10 9/, % (W/1m2) parx UT/AAIEA

12



SOBID YIMOIS USAID=0d 0 0 9 S 3 S 9 S €-90794V
uadeyssiu ‘UAID=0d 0 0 14 S € S 9 % L-00294V
3oBID Ymoi3 ‘uadeyssiu UodID=0d 0 8 S S 14 9 L S $-082SdV
uadeyssiu ‘UdAID=0d 0 8 S S ¢ 9 L L (0¥1 AN) apo1g
uddeyssiu YorId YIMOI3 ‘UIID=0J 0 0 S S € 9 L S (E9TAN) ssig
SqOWy ‘UAAIT NOrIO PMOID=0d 0 8 S S z S L S S-960F 1AV
UdID=0d 8 0 v S 4 9 9 % LLTAN
U22ID=0d 8 0 v S € 9 9 S vLTAN
(qeds) ‘ueaIn=0d 0 0 S 9 14 L 6 S ILTAN
U22ID=0d 0 0 9 S z S 9 S S1-$€99AVSIN
U2ID=0d 8 0 9 9 4 L L S 21-60991VSIN
sqowy ‘UdAID=0d 0 0 S 9 ¢ L L S A/MS-860010D
u2210=0d 0 0 9 L z S 9 L L-918ONd
3OBID YIMOI3 URID=0d 0 8 9 S z 9 L S €-96ced
U22ID=0d 8 0 9 S 4 9 9 S T-10994V
u2210=0d 0 4 9 S 4 S 9 S 8-69694V
ud210=0d 0 0 9 S z 9 9 9 1-22594V
uadeyssiu ‘UodID=0d 0 8 S S 4 9 9 S ¥-0029dV
U22ID=0d 8 8 9 S € L L 9 vv6194V
u2210=0d 0 ST S % z 9 L S 6-S9194V
U22ID=0d 8 0 9 S z 9 L S t-€€65dV
U22ID=0d LT 0 9 % 4 L L S 61854V
JOBID YIMOIZ ‘URID=0d 8 0S 9 9 € 9 L t ploD uon X
UadID=0d 8 0 S S 14 9 9 S Jotradng
UdID=0d 0 €€ 9 % z S 9 S uspmoug
uadeyssmu ‘sqouy S[oeId PMOI3 URRID=0d 0 €€ S L 9 9 L S Apodays
sqouy] [9BI0 IMOIT UAID=0d 8 0 9 S 9 L Q ¥ 23qRUUdY
uadeyssiu oeId IMOI3 UIND=0d 0 8 S 9 € 9 Q S upyeey|
SQO YOI YIMOID) UID=0d 4 (4% L v 4 S 9 S onueEny
eonday
a1% HH% SOL @4l us XL 0) VL
SOOI 10} SUOSEIY S199J3( [BUINU] (SONSLIdRIRYD) 1aqn ], QUIT/AALIEA

€207 ‘s3unidg )00y ‘wire,] A3ojoype jue[d Ul [eL) uoreneAd 0jejod ojiym punol Joj S}09Jop [BUIUI ‘SONSLISIOBIRYD QN ‘9 J[qR ],

13



/S10050( [euIu]  SonsLIdjoRIR) Ioqn [,

URID=0d 0 0 S S 3 9 L S 62-69874d
0 0 S S z v S % 9-€0ved
SOBID YIMOIT USAID=0d 8 (47 S S z S 9 v eLeed
YOBID YIMOIS USAID=0d 0 L9 S 9 % 9 9 S SI-118DNd
uadeyssiu orId PIMOI3 ‘SqOU ‘URIN=0 J 0 LT S S z S 9 S S-Z8IONd
u22ID=0d 0 8 S % C S 9 S 3pEMI-9ZIEIOV
uadeyssiu ‘sqouy| ‘UdAID=0d 8 0 9 9 ¢ 9 L € A/MTIOZT-T-9LE0IDV
sqowy| ‘uadeyssiu ‘UdAIN=0d 8 0 S L ¢ S 9 v A/MT-99Z1T0D
uadeyssiu ‘UodID=0d L1 8 S S z 9 L S LTEdS
uadeyssiu ‘UdAID=0d 0 8 9 9 z S L S YZ-818ON
(qeos) ‘ueIn=0d 0 ST 9 S 4 S 9 S Z-0£999dSIN
URIN=0d 0 8¢ S S z S 9 S 11-9€999dSIN
U221D=0d 8 0 % v C S 9 S PI-S€9ddSIN
}OBRIO YIMOIT USAID=0d 0 0 S v z 9 L S 11-92999SIN
usdID=0d 8 8¢ S S € % 9 S €-LITVVSIN
U221D=0d 0 L1 S 9 C 9 L % 9-89894V
u0dI3 ‘uadeyssiu NorId YPMoID=0d 0 0 S S ¢ 9 L S [-AOILIIVAN
uadeyssiN=0d 0 0 S v z v 9 % €-6L691V
ORI YIMOIS UOAID=0d 0 L1 S S ¢ S 9 S [-8L69dV
3OBID YIMOI3 USAID=0d 8 0 9 v 4 S 9 S v 11694V
uadeyssi ‘UdAID=0d 0 €€ S S ¢ v 9 % 1-86894V
uadeyssiu ‘UsAID=0d 8 0 S S z S S S 1-96894V
uadeyssiu YorId YPMOIT USAID=0d 0 474 S S C 9 9 S 2176894V
udID=0d 0 0 9 v z 9 L S S1-88894V
uadeyssiu ‘UsAID=0d 8 8 S S % S 9 S €-98894V
OBID M0I3 USID=0d 0 0 9 S z S S % 8-€8891V
YORIO YIMOIS USAID=0d 0 0 S S ¢ v L 9 199694V
uadeyssiu ‘sqouy| ‘UdAID=0d 0 147 S % ¢ 9 L S T6V0LTAV AL
uRID=0d 8 0 9 S z S S S T-SYOLTAVM
(qeds) ‘uedIn=0d 8 8 % S C S 9 S T-LOT9TAVM
uadeyssi ‘UdAID=0d 8 8 S S ¢ S 9 S 01-1L99dV
uadeyssiu YorId YImoI3 UdID=0d L1 3 S 14 € 9 L S 01-69994V
(qeos) or1d YIMOIS ‘sqouy ‘URID=0d 4 8 S v € 9 9 v [-65991V
UdID=0d 0 €€ S v z 9 9 S €-75991V
udID=0d 8 8 S % z 9 L S T-T5S94V
(qe9s) ‘uodeyssiu YorId YIMOIS ‘SQOUw ‘USAID=0d 0 (44 S b C S 9 L4 $-90794V
a1 % HH % SOL @4l us XL 0) Vi
SO J J0J SUOSBIY our/A3eLIB A

<
i



0 0 S S 4 L 6 S €-TLILAV

u2210=0d 4 0 S S 4 9 9 v L-OLILAV

UadID=0d 0S 0 S € z 9 L S €-091LdV

uadeyssiu ‘UddID=0d 001 0 S € € 9 L v T-6S1LAV

usdID=0d 0 4 S S 4 9 L S L-LSTLAV

usdID=0d 0 0 % S z 9 L S Y-€S1LAV

Uo2ID=0d 0 0 9 9 4 L L S T6v1LAV

YOBID PMOIT URIN=0J 0 ST S S ¢ L 8 € €-LY1LAV

u2210D=0d 0 0 % S ¢ 9 L 9 T-SYILAV

JOBID PMOID=0J 0 ST % % z 9 L % [-0p1LdV

u0a13 ‘uadeyssiu ‘sqou=0d 0 4 % 9 z 9 L % TIE1LAV

sqowy| ‘uadeyssiu YoeId YPMOI3 ‘UdIND=0d 0 SL S % 4 S L S 9-0€1LdV

ST ST % S z 9 9 9 T-621LAV

3OBID YIMOI3 URID=0d 0 0 % S € 9 L % v-8C1LAV

U22ID=0d 0 0 S v z 9 L v SI-vI1LAV

0 ST S S z 9 L ¢ TIP11LdV

(Bunnoids) ‘udss8=0d 0 0 9 S ¢ L L 9 #-S60LdV

(Sunnoids) ‘useid=0d 0 0 S 9 € L 6 9 T-S60LAV

(Sunnoids) 0 0 % S % 9 L ¢ L-S60LAV

SQOWYUARID=0d 0 ST 9 9 ¢ S L S €-€0691V

0 0 % % z S 9 % 8-10694V

0 0 9 9 4 S 9 S 9-26894V

0 0 9 S z 9 9 S 6-08894V

0 0 9 S z 9 9 S 81-9.894V

u22ID=0d 0 ST 9 9 4 9 L S 11-CL894V

eoandar-uoN

uadeyssmu Yoerd 526& ‘UID=0d 8 8 9 9 ¢ L 6 L noied

0 0 9 L € 8 6 L euLIoeg

uadeyssiu ‘UdAID=0d 0 0 9 S 4 9 L S Jnouy

uadeyssiu ‘UdAID=0d 0 0 S S % 9 9 9 ALT-8FTSTM

sqowy ‘UdAID=0d 0 0 S 9 ¢ 8 L S AT-OPCSIM

U22ID=0d 8 0 9 9 z L L 9 AT-€0IETM

u221D=0d 0 0 9 9 4 L L % [-1Lv€d

(qeos) ‘ueaId Yorrdo PMOID=0d 8 w S % ¢ 9 9 S 1-vL6JNE
SOOI 10] SUOSEOY da1% HH% SOL @Al us XL 9) VL —

,$199J9(J [euI]

 SoustIapoeIRy)) Joqn ],

15



‘POAIdSqO Jou =() “s[ew) pajeddar uou 10§ ¢
J0 1IN0 IoquInu [230} pue s[err) pajedrder 10§ s19qn) 7T JO INO PIAIISQO IOQUINT [0} JO JUIIIDJ “FUIUMOIq [EUIDIUI = ] ‘MEY MO[[OY = HH :SI9Jo( [euolu],

‘puUnoI AI9A = ¢ “9JBIPAULIAIUL = G JB[J AIOA = | :UOI}OIS SSOIJ JOqN) = S ], "MO[[eYS AIOA = ¢ WNIPaAW = G ‘doap A10A = [ :ypdop 942 1oqni = Qd.L

Teopu A2 = g ‘3u0] = § “3uo] Appsow =/, “3u0[-3u0[q0 =9 ‘Fu0[qO0 = G “Fu0[qO AJ3ISOW = ‘FUO[qO-PUNOI = ¢ ‘pPUNOI AJ}sowW = 7 ‘punol = [ :2deys 1oqn) = ys
poows AI9A = g ‘Y}00WS = § ‘YJ00WS "Powl = / ‘JoU JYII[S =9 ‘PINOU = G ‘J9SSTI JYTI| = JOSSNL "POWL = ¢ ‘JOSSTI KA = ‘Jossni [ered = | :2InJxo) uns = X |,
WA = 6 “ONYM = § PNQ =/ ‘UB} =9 ‘UMOIQ = G ‘UMOIqjIep = ¢ uid = ¢ ‘par =g ‘opdind = | :10[00 UD[S =)

JUSJ[AXD = 6 “ITEJ =G "100A AIOA = [ :90URIEOAdE 10QN) = /[, : SO SUGIOBIRY)) 10qN ],

(Sunnoids) yjoerd PMoIN=0d 0 0 S S 4 9 L v T-091LdV
JOBID IMOID=0d 0 0 9 v € L L S T8YILAV
0 0 9 9 z 8 8 S S-6SILIAVAN
0 0 S L z L 8 v L-LETLTAVAN
0 0 S 9 % 9 6 % v-81LAV
UadID=0d 0 0 L 9 4 9 L 9 TSLILAV
U3dID=0d 0 ST S S z L L S 1dnpe-0L1LAV
QoW S[IBID YIMOI3 URAID=0d 0 ST ¢ S v 9 L S 1-991LdV
QO YOI YIMOIT ‘USAID=0d 0 0S v 14 ¢ 9 L S €-1S1LdV
0 0 L v 4 9 L v PLE1LAV
S[OBID IMOI3 URID=0d 0 ST S S ¢ 9 L 9 [-LTCTIAVY
(s10qmy rews) uadeyssiu ‘sqouy ‘USAID=0d 0 0 L L z L L 14 [-617C1AVV
JOBID YMOI3 ‘URID=0 0 0 S S ¢ 9 L 9 €-€5081AVOD
U233 ‘Sqowy] IBID YPMOID=0d 0 ST € S 4 9 L S T-€81LdV
UadID=0d 0 ST S S z 9 9 S 9-6L1LAV
0 0 S S z 9 L v CvLILAV
UddID=0d 0 0 S L ¢ 9 6 S L€LILAV

SnOYo 0] SUOSESY a1 % HH % SOL @Al us XL 9) LA ———

Nmu_oo.wog [euraju]

 SoustIdloRIRY) 1N,

16



SLO'1 11 0 0 €l €S €T 16 99 STe 88y < Jddy pay
I 0 0 3 | w ¥ L1 €l SL cb-sostad
0L0°1 I I L LE 9 8 101 16 09¢ 6€ 5 T-LI6DNE
L90°T ¥ 0 b 6€ S 6 16 L8 LTE bLE 1-6SSONE
0L0°T 4 0 b1 €S 9C S €L €6 9T €8¢ $-6€8ONH
LLO'T 4 0 8 8¢ W 6 9p1 68 94 €6S 5 OIS AAS-ELSTTV
L90°T L 0 I Ll 6t ST 88 89 SIg 8St A1-C8STTV
€LO'T €1 0 0 81 o LT 65 65 01¢C 233 a PNV
080°1 w 0 0 81 g€ 4 8L €S 182 9§, SunaaBur] youdxg
SLO'T 9 0 Ll 0S (4 ¥ 86 68 33 (33 AI-ESSOISIN
€0l | 6 w@ 8¢ b1 € 601 €8 33 6Ly  AA8IYZSIN
L90°T 9 0 43 97 SI ¥ o1t 06 81¥ €9 [-ALTLTAVAN
8LO' 9 0 | IS 9C ¥ 01 16 bLE €ly §-69694V
SLO'T b I € 65 61 b ! 6 81 09$ 8-£9694V
080°1 I 0 8 o It L s 6 0l Ly 1-€9694V
890'1 I 0 a St €€ 8 601 16 33 1134 €694V
€L0'T b 0 € 44 It 8 59 88 (434 9z 8-76994V
80l I 0 9 61 LS L a8 e s6T 09¢ £ 975LS9AV
890'1 3 0 S O 37 6 L9 88 0tC 1.2 E-SITAVY
1901 I 0 b1 bS 9C S 68 ¥6 81¢ 8€€ [-p8PE1TAVAN
890'1 I 0 4 w@ 09 S1 08 8 L8T b€ C-A8ECTIAVAN
PL0°1 9 0 6 Ly 43 L Sl L8 €Y 39 €-AIPIAVAN
6L0°1 9 0 4 9C SS I €9 €8 LTT €LT £ £7L09THON
SLO'T C 0 L o o I 011 L8 b6¢ 8 ™I-112S10D
(2 b 0 I be o I 16 $8 LT€E 18¢ « CLI6ONH
890'1 9 0 I 44 0€ 8 €9 S8 LTT 192 $-6€8ONH
12071 ¢ 0 I LT 0$ 61 2 8L 65T 8¢ a CEE8ONE
L90°1 4 0 8 8¢ W 01 101 88 9¢ L0V [-6SSONE
990°T C 0 01 9 8¢ S 96 16 973 L9€ pueION PaY A
690°1 6 0 LT 8% | 4 001 68 65€ LOY wreyaIy)
eonday
JARL Jepue " < ©J0
%Wooﬁm +Od% s L SSE[0 om_m Aq % < ﬁ PIPIRS ﬁ\moD w\M@ e Low ML oury/AjoLe A

10 %

€20 ‘s3unidg o0y ‘wre, A3o[oyied Jue[d UI [BLI) UOIJBN[BAD
ojejod pouunys djdind 10 pax 103 Anaei3 ogroads pue ‘synoxord Juao1ad ‘vonnquysIp 9zIs ‘paepuels Jo Judd1dd oIk | g/ T UeY} 191813 PlAA [BIOL L JqBL

17



“Mede ‘uI-g paoeds sooard paas ¢ Yyum sMoI J-Q[ JO pAIsIsuod s1o[d -o[dind 10J ; pue pario , ‘mo[9A 10J . Aq PIIRIIPUI dIB [SI[J PAIO[0D [IIM SIIIALIRA
"sanaueA pajeor dar 10] paje[nofed (G0 = d) @OUSISPIP JueoyIusIs 1589 sejeorpul ST “pareordar-uou are 3sar oy pue sojedndar ¢ Jo aSeroAe oy are spewr) pajesrdey
"synoyord are Jey) [210) JO 9TIUIIN],
W) p<=G "W O'y-GT €=t "W GT'E-G'T=E "W G'T-GLY[= "W G/ [>=] ’SSB[O IS 0} TUIPIOOOE P[AIA [)0) JO 9TLIUSII]
"PIAIA ,8/L 1< 10F ‘UIRYAIY)) ‘PIEPULIS A} JO OTRIUIIIS]
“synodord Surpnjoxa ¢ pue ¢ °¢ g saL03a1ed — 8/, [< PALX "sInoyord Surpnjour paIk fje = [eJ0, PAIA |

9 € 01 cl el L L ITI 11 ast
1L0°1 0 0 ¢ 6¢ oy 81 v6 8 333 o1y 9-CSILTAVAN
6L0°1 0 0 01 IS 43 L 09 €6 cIc 1€¢C [-€60LdV
1L0°1 14 L 8 LS 6l S 901 16 08¢ 61y €-ASC8IAVAN
S90°1 14 € 01 S9 €l 14 9¢1 6 6SS 809 ¢-ATC8TAVAN
8LO'T 0 0 0 91 S¢S 0¢ L 0L 6S¢ 89¢ [-E€STLTAVAN
990°1 0 0 3 0s 6¢ 8 06 6 1443 1393 =61 ILIAVAN
cco’1 14 0 0¢ Iy 43 € 611 €6 8y 09% C-8EESTAVY
€90°[ 4 0 8 (43 8¢ L 6V 89 vLI 124 9-€01LdV
L90°T 01 0 0 LT 8 Sl S¢S SL 661 99¢ ¥-860LdV
1L0°T [4 0 ! 134 LC L €01 16 89¢ Sov 6-060LdV

edidar-uoN
Aaein o S 14 ¢ 4 ! HPIBPUBIS  [#SM] W8/L 1< [BI0L
aproadg yOd% (SS[0 7S Aq 9%, %, (Vm2) plarx urT/AeLe A

3o %

18



$YORID PMO0IS ‘SQOUN=0d 8 0 S S € L 4 S qddy poy
Sqou=0d 8 L1 S S [4 L [4 S p-sos1ad
SYORID (PMOID=0d Y4 0 9 S 14 9 I S C-L16DNA
OBID YIm0I3 ‘sqous=0d 0 0 9 S ¢ 9 I S [-6SSONE
(JIN0s I0AJIS) ‘USAID=0d 0 0 9 9 [4 9 [4 S S-6£8ONYH
Ua2IH=0d 8 0 9 S [4 L [4 8 OISAYS-ELSTIV
uoa13 ‘uadeyssiu ‘sqou=0d 0 0 14 L € L 4 S AI-T8STTV
uadeyssiN=0d 0 0 S S L 9 I 4 ang v
odeyssmu ‘w013 SoBI0 PMOIN=0d 0 0 S 9 L L € ¥ Sunro3ur ] youar
u0a13 ‘uadeyssiN=0d 0 0 9 S z L z 9 A1-€SSOOSIN
uadeyssiur YorId PMOIN=0d 0 0 9 S [4 9 4 14 Ad8-9IVZSIN
UdI3 YOrIO YIMOIN=0d 8 0S S S € L 4 S [-ALTLTAVAN
U32IH=0d 8 0 S 9 14 L 4 9 6-69694V
SOBID YIMOIS USAID=0d 0 0 S S € L 4 9 8-€9694V
JOBID Ymo13 ‘sqouy] ‘UddeyssIN=0d 0 0 v 9 € 9 C 9 [-€9694V
U33IH=0d 0 L1 S S € L [4 9 v-Ce69dV
uadeyssiu YorId PMOID=0d 0 0 14 S [4 L [4 S 876994V
ORI YIMOID=0d 0 0 S L € 9 ! S 9-6LS94V
sqouy ‘uddeyssiu YorId YPMOID=0J 0 0 L 14 14 L C S EISITAVY
Ua3IH=0d 0 0 L 9 € L 4 9 [-g¥8rE1 TAVAN
uadeyssiu ‘ueaIn=0 0 0 S S C 9 (4 1% C-A8ETCIAVAN
uadeyssmu yorId YImois udIN=0d 8 0 S S € L (4 S EcAIVIAVAN
NOBID PPMOIN=0d 0 0 S S € L 4 S €-L09TION
JNORID PMOIN=0d 8 0 9 9 € L 4 9 AI-T1ZSTOD
Noe1o PMoI3 ‘uadeyssiusqous=0d 0 0 9 S % L [ 1% CLI6ONY
SqQOU3=0d 8 0 9 S 4 L 4 9 $-6£8ONY
uadeyssiN=0d 0 0 9 S v L I S T-€€8DNd
uadeyssiuu YorId PMOIN=0d 0 0 9 % € L I S [-6SSONYA
NOrID IMOIS ‘SqQOUS=0d 8 8 S S [4 L [4 S PUEBLION PoY 3d
YOBIO IMOIS URIT ‘SqOUN=0d 0 0 9 S € L C S wreary )
eonday
dl % HH % SOL adl Us XL D VL
SOOI J J0J SUOSBY oury/Kjorre A

/S10050( [eUIAU]

 SonsLIdjoRIR) 1oqn ],

€20 ‘s3undg xooy ‘wire,] A3ojoyied Jug[d Ul [BL) UonEen[eAd 0jejod pauuns pal JOJ S}OQJop [BUIUI ‘SONSLIOJORIBYD Joqn], g Jqel

19



"POAISQO Jou =() “s[ew) pajedrdar uou 10§ ¢

JO N0 IoquIN [210) puE S[eLr) pajeddar 10 S19qN) 7] JO INO PIAIISQO IOQUINT [E)0] JO JUIIIDJ *FUIUMOIq [EUIDIUI = ] “MEY MO[[OY = HH :SI0J(] [euolu],,

‘puUnoI AI9A = ¢ “QJBIPAULIAIUL = G JBJ AIOA = [ 1UOI}OIS SSOIJ I9qN) = §D ], "MO[[BYS AIOA = ¢ WNIPaW = G ‘doap A10A = [ :y3dop 949 1oqni = qd.L

‘TedupuI A3 = ¢ Guo] = § Fuo] Aj3sowt = £ Fuo[-3u0[qo = 9 Fuo[qo = ¢ Fuo[qo A[Isow =  BuUO[qO-PUNOI = ¢ ‘punol Ajpsowr = g ‘punoi = | :2deys Joqn) = ys

“YIO0WS AIOA = ¢ ‘YIOOWS = § “YIO0WS ‘POl = / 30U WII[S =  “PIIIAU = G ‘JSSNI JYSI| = { JOSSNI ‘PO = ¢ JOSSNI AABIY = 7 ‘}assni [erired = [ :20nxa) unys = X [,
WeAD = G ‘OPYM = § PYNq =/ ‘UB) =9 ‘UMOIQ = G ‘UMOIq 3Iep = Nuid = ¢ ‘par = ‘opdind = | :10[00 UB[s =)

“JU[OXD = ¢ “Iref = “100d K104 | :90ueIRdddE 19QN) = V[, :SOIISLIA)ORIEYD) JOqN [,

0 0 S L 4 L I S 9-SSTLIAVAN
0 0 S 9 z 8 z 9 1-€60LdV
3OBID YIMOIT USAID=0d 0 0 % S ¢ L z 9 €-AST8TAVAN
u2dID=0d 0 0 S 9 € 8 4 9 €-AIT8IAVAN
0 0 S 9 4 8 z S [-€SILTAVAN
0 0 S S 4 8 z 9 Y61 1L1AVAN
YORID YMOID=0d 0 4 9 L ¢ 8 z S S-8€ESTAVY
(qeds) “oerd YmoIn=0d 0 0 % L 4 L 4 ¢ 9-€01LdV
SOBID IMOI3 URID=0d 0 0 z L 4 L 4 9 ¥-860LdV
uadeyssiN=0d 0 0 S L ¢ 8 z 9 6-060LdV
djedndar-uoN

1% HH % SOL  adl Us XL 9) VL

SOOI J J0J SUOSEY

,$109J2(J [euIRU]

(SonstdjoRIRY)) JoqN

oury/K1etre A

20



8LO'T S 0 L1 0€ 9¢ 4! L6 €8 6S¢C 01¢ £ 01aqr
060°1 6 4 ol 143 6C L 8¢l 78 e LOY Jossy o5ep0d
8LO°T L 0 ¥4 43 8¢ 8 L6 S8 09¢ co¢ SOIT-800€T M
vLO'T ¢l 0 ¢l 9 9¢ 3 I€1 8 0S¢ Sy 8-16rSIVOD
8LO'T 9 14 91 €S L1 ¢ €l 06 (143 S9¢ S-LTETIV
SLO'T [ 0 33 144 L1 S 6cl 76 14743 79¢ jossiy noqrreny
¥80°1 [4 0 ¢l [43 (4% 6 01T 68 €6¢ 6t L-S9¥94V
vLO'T 9 0 ¢l 8¢ 6¢ S 9¢1 06 9¢¢ €LE L1-9%9%94V
180°1 01 0 6 LE 6¢ 14 86 8 [ 60¢ 86094V
¢60°1 9 4 €C 14 81 [4 6cl 6 1943 vLE 91-9€LSAV
0L0°T 4 0 3 49 oy 0c 69 8L G81 1444 9-0¥€94V
690°1 0¢ 0 14! 143 144 8 86 <L e 1243 8-6L094V
630°1 S 0 (44 4% 6C ¢ LET <6 So¢ S6¢ 8-C9LSAV
8LO'1 6 0 4 I€ 9% €l 701 8L 8LT 9¢¢ 91-0SLSAV
CLo’1 14 S LT [43 8C 14 801 16 68¢ 91¢ 8-GELSAV
€80°1 S 0 4! Ly LT 6 ol 98 09¢ oy [-LOLSAV
260°1 L cl 144 9% I1 0 €l €6 (143 IS¢ 1-125SdV
680°1 14! € 81 €e ST L 76 oL 16C (443 C1L0SAV
660°1 4! S ! 53 0¢ L 48! 08 86C ILE [-96S01dVV
cLO'1 [4 4 ol 143 143 6 001 68 L9T 66¢ [BIONION 19SSy
8LO'1 ¥4 0 Il 8¢ 6¢ 9 96 89 LST 0LE JueqIng jossny
080°1 4! 8 1€ 6C 91 4 4! 78 06¢ SOy 19SSy MIIAdN e

eonday

Ayaein S 14 ¢ [4 I HFrepuels  [#SN W8/L 1< [ej0L
,Od% oury/Ajaure A
oroadg (SS¥[0 7S £q %, 30 % % (W/1m0) parg

€207 ‘s3unidg o0y wae A3o[0yred Jue[d W [el) uonenead ojejod
YA JO PAUULS JossnI 10J AyAaeI3 ogroads pue ‘synoxord jJudorad uonngLusip 3zis ‘prepue)s Jo judorad pratk 8/ 1 Uyl 191813 ‘P[AA [BIO], '6 JqBL

21



160°1 104 0 8¢ I€ 91 € L8 YL €ec 91¢ 6-880LdV
S90°1 8 0 €e €C LT 8 6l1 ¥8 LTE LLE V-6L0LAV
60°1 € 0 1% 8Y LE 8 L 06 €6l SI¢ €-890LdV
980°1 I€ 0 1C I€ €l 1% 901 <9 ¥8¢ 9ty $-990LdV
060°1 ¢ 0 [44 [43 Ll 1% 6¢l IL eve €8y G-8S0LAV
9L0°1 € 0 (44 133 9¢ S Gcl 6 1253 9¢ 6-5S0LdV
€601 (4 0 S % [47 L eL1 6 09 0¢ 8-6S0LAV
9L0°1 14 0 0 [4% 194 11 6¢l ¢8 14%3 LOY €-0S0LdV
9L0°1 9 0 [i% 4 €C 9 Y01 88 LLT 1483 [-SP0LAV
8801 I 0 9C |i% 1T 0 €8 88 |X44 84 [-€P0LAV
G80°1 91 6 8 9¢ 143 L el LL 8¢ 96v S-1v0LAV
1L0°1 L 0 €l 0¢ 9 1% 148 68 co¢ 423 8-0v0LAV
G801 Sl 0 (44 0¢ 9¢ L 88 8L 1294 86¢ §-6€0LdV
100°1 91 0 L1 G¢ 4 8 €el 9L 95¢ L9V 6£0LdV
890°1 0 0 [i% 197 €l € 8S1 L6 (444 129% €-€€0LdV
060°1 0 0 8 6¢ (474 Il ¢cl 68 £ee VLE 0LV
6L0°1 ! 0 01 4% oy 1% 8¢1 ¥6 89¢ 06¢ G-Te0LAY
€80°1 S 0 C [i% 1T 4! Pel ¥8 8S¢ 8y 1-L6694V
680°1 4 0 [43 14! 9 9 vl 6 9LE 80Y 9-16LTAVAN
160°1 0 0 61 oy 8¢ 14 811 96 91¢ 8C¢ €-16LTAVAN
8601 0 0 cl [i% 6¢ 8 LTI 6 ele ove [-16LTAVAN
890°1 LT S 6C 9¢C Il € 001 0L 99¢ 08¢ [-C0PS1dVY
80°1 L1 8 ¢ €C oy 01 01 €L €LT CLE G-16CSTAVY
SLO'T [43 € 0 9¢ 4 € LO1 <9 98¢ Ovy 9-€61S14VV
8S0°1 6 0 1C 9¢ [43 4! 69 6L €81 1€C ¥1-060914VOD
SLO'T 97 0 0 €e 91 9 IL 6v 681 8¢ £-68694V
VLO'T L 0 0 SL 4! 14 €6 68 6v¢C 6LC V-LLTITAVOD
¥80°1 €l 0 14! 123 0¢ 8 88 6L €eC S6¢ ¢690914VV
060°1 1% € [43 6¢ 6¢ € 124! €6 1y 94% G-980STAVYV
L80'1 8 0 6 €e (474 8 96 78 LST LOE ¥-66894V
80°1 01 4 ¢ LE 0C 1 9 L8 991 161 [-71894V
€L0'] Sl 0 S 0s 6l Il L8 YL [4%4 ele €-0SL94V

eondar-uoN

Anaern S 14 € C I Jbrepuels  #SN WS/L 1< TBIOL
+Od% our/AloLe A
ay1oads (SSE[ 7S AQ % 3o % % (Vm2) prarx

22



"¢ JIM PIIBOIPUL QIB SAMISLIBA US[J MO[[9A “Mede "u-z[ padeds s9031d paas (] yum smo1-([ JO pIlsIsuod s1o[d
*SanALeA pajeor dal 10 paje[nofed (GO0 = J) QUL JUBIYIUSIS }SBI[ SAIBAPUI ST
‘pajeor dar-uou are 1591 oY) pue sajeor dar ¢ Jo aFeIoAe oY) d1e s[ewr) pajeddoy
“synoyord are 1eq) (210} J0 2FLIUNID
UL (' p<=§ "W O'H-ST €= Ul GT'E-GT=¢ “UI G'T-GLY'[=T Ul G/8"[>=] :SS¥[D ZIS 0] TUIPIOIIE P[AIA [€10) JO ATLIUAIIO]
"PIotk ,8/L 1< 10§ YEIONION JOSSTY ‘PIEpUEL)S OY) JO dTLIUIIN],
"sinoxord SuIpnjoxa ¢ pue ; °¢ °7 SA0FA1e0 = ,8// T< PIAIX “sInodord Surpnjour plark [je = [e10, PAIX

6 L 91 vl 1l 8 4l w6 €6 as1
vLO'T 0S 0 11 9C 01 b 98 9% 6v1 €ce [-8€0LAV
8L0'T L1 0 8¢ 8¢ 1 3 65 08 9S1 961 T€I8TIVAN
8L0'T (44 0 1€ 6C S € 101 SL 69T 19¢ [-1181AVAN
180°T 3 0 9 €l LE il €L 95 61 443 T-LOILTAVAN
€80°1 9 0 1T €€ 81 4 001 o 99T 89¢ [-€01L1AVAN
80'1 L 0 6¢ ST €C L 601 L8 w6e 9¢€ TILYSIAVY
090'T 4 0 6T ov L1 01 96 98 95T L6T [-9LP81AVY
601 01 0 e e 0¢ I €6 88 LYT 08¢ T-1TS01AVY
280'T 8 0 6 ot 6¢ S 611 88 81¢ €9¢ €-8SHOIAVY
080'1 14 0 4 St s¢ 9 LLT 6 1Ly s €-CEI91AVY
060'T 9C 0 S 9¢ 43 0 9L €L 20T SLT 1-690914VV
¥80'1 vl 0 8 LT S S 0S 08 €€l 991 THP091dVY
vLO'T 44 0 91 L1 81 S 08 IS €1T L1y TEP091AVY
8L0'T 0 0 VT 0z 97 €l w L8 w61 1cc 8-v€091dAVV
6L0'T ST a 91 43 €1 I 96 L 95T 8b¢ 1-820914VV
$80°'1 0 0 91 ST a4 S1 €01 S8 bLT €ce T-981814VO0D
€60°T 9 0 €l 6¢ €€ 6 s1 S8 SO vLy L-€9081AVOD
€60°1 I 0 S 14 o L1 4l I8 86 99¢ #-€9081AV0D
6301 9 0 81 It 9 01 0zI 8 61¢ 8LE €1-€€0LTAVOD
280'1 6 0 01 €€ e il 16 LL we 1483 €-8L0LTAVOD

Ayaein S b € z I HIPUBIS  [#SN W8/L 1< [EOL

,0d% ourf/AaLre
ai0ads (SSE[0 7S Aq 9, 10 % (V19) prarx

23



Sqouy ‘UIAI3 VOrID PMOIDN=0d 0 0 ¥ S 9 ¥ 9 S 01aqI]
U218 YorID YIMOIN=0d 0 0 S S L v 9 S 1988y denog
UdI3 YorIO YIMOIN=0d 0 0S S S 9 14 9 S SOIT-800€ T M
uddeyssiu ‘sqouy] YorId YPMOID=0d 0 8¢ S S 9 € S S 8-16rSTVOD
JOBID YIMOIT ‘SqouS[=0d 0 L1 S S 9 4 4 S S-LTETIV
u3210=0d 0 0 S S L € S 9 Jassiy noque)
uadeyssN=0 d 0 ST S S 9 € S 9 L-S9v94V
U013 ‘SqoUN=0d 0 0S S S L € S S L1-9%P94V
U913 YoRID YIMOID=0d ST Y4 S 9 9 1% 9 S 86094V
U213 ‘uadeyssiu IeId YPMOID=0d 8 0 S 9 L € S S 91-9¢€LSdV
uadeyssiN=0d 0 0 S S 9 b S S 9-0v€94V
U013 “orI0 YMoI3 ‘sqouy ‘uddeyssN=0d L1 0S S S 9 € S b 8-6L09AV
sqouy] ‘uadeyssiN=0d 0 L1 S S 9 [4 14 S 8-C9LSAV
U913 ‘sqous=0d L1 L1 S S 9 14 9 14 91-0SLSdV
u0aI3 ‘uadeyssiN=0d 8 L1 S S L C 4 4 8-G€LSAV
sqouwy ‘UdAID=0d L1 ST 9 9 9 C b S [-L0LSAV
3[OBI0 YIMOIT ‘SqOUY UIID=0d 0 L9 9 8 L [4 14 9 [-1CS6AV
(qeas) o0 YIMoI3 ‘URID=0d 0 0S 9 L L ¢ b C T-1L0SAV
sqowy ‘UAID=0d 0 (44 9 9 L [4 14 S [-96S01dVYV
uodeyssiu ‘UdaID=0d 0 8¢S S S 9 C b S EJONION] JOSSITY
U313 9[orId PMOIS ‘sqous=0d 0 ]S S S L € S v Jueqang 19ssny
U023 ‘sqQOU=0d L1 L1 S S 9 b 9 S JOSSIY MAIAdY L]
eanday
a1 % HH %  SOL {4l us XL 0] VL
SIOYOLd 10 SUOSESY /S103J3(J [euIU] | SonsLIdloRIRY ) 1aqN ], ourj/AiaLre A

€707 ‘s3unidg o0y ‘wire A3ojoyjed Jue[d Ul [eL) uoneneAd 0jejod ojym IO PAUUDS JOSSILI J0J S}09JOP [BUIUI ‘SONSLIOJORIRYD 13qN ], ‘0] J[qeL

24



uadeyssnu ‘sqouy ‘UoaIN=0d

NOBID PMOID=0Od

JORID PMOIS UAID=0d

sqouy YoeId PIMOIN=0d

U013 SorId PMoI3 ‘uadeyssIN=0d
uadeyssiu ‘uddIN=0d

uddIn=0d

ORI PMOIN=0d

U913 Y[oLId PPMOI3 ‘SqQou=0d
JNORID PMOIN=0d

uadeyssiu ‘sqouy] ‘UdIN=0J

U213 ‘sqouy] OBId PMOIDN=0d
(Sunnoids) ‘uoai3 Yoe1do Ymois ‘sqous=0d
uadeyssiu ‘w013 ‘sqous=0d

uadeyssN=0d
uRIN=0d
UdID=0d

NorID PMOIS U3 ‘uadeyssiu ‘sqous=0d
uadeyssiu ‘sqous=0d

sqowy “yorId ypmoi3 ‘uadeyssiN=0d
uadeyssiu YorId PMOIN=0d
SqQOUN=0d

YorId YIMOID=0d

sqouy YorId IMOIN=0d

SQouy] ‘URIN=0d

sqouy| orId PIMOIN=0d

sqouy YoeId PIMOIN=0J

uadeyssmu ‘sqouy] [IBI0 PMOIN=0d

0s

194
SL

S

0s
4

94
194

SL

001

S O O O O O OO OO OO OO OO OO o0 o oo o oo

001
0
0s
0
0s
4 0s
0 194

Geood

O O VN N O N O NN N N VN N OOV WV VN N N WOV O WV OV N OV V>

[Nl S~ o T o TN w i~ - o S SN e e R T S 2 =R e e R L 2T R o T o BN I 7 o B Ve Te )

O O O O O O VOV O OV O O VO O OO N>V VO O T VOO 0O O VO O VO O O O
AN N A A NN A AN A A AN N AN AN NN NN <O TN T T AN NN AN NN

<t VN T TN I T TT TN T NN OO0 OO O N

G-880LdV
v-6L0LAV
£€-890LdV
$-990L4V
G-8S0LdV
6-SS0LdV
8-6S0LdV
£-0S0LdV
[-SY0LAV
[-€V0LAV
S-1v0LAV
8-0V0LdV
$-6€0LdV
¢6£0LdV
€-€e0LdV
Cee0LAV
G-Ce0LdV
1-L6694V
9-16L1dVAN
e T6LTAVAN
[-16LTAVAN
[-C0vS1dVY
G-16CSTAVY
9-€61S1dVV
Y1-060914VOD
£-68694V
Y=LLTTAVOD
¢690914VV
G-980S14VV
P-65894V
71894V

€-0SL94V
jedndar-uoN

<t T OV O N IT IT T T F v nmn T F O TN T VN n OO0 T N n <k

SOOI 10J SUOSBIY

dl % HH %

n
Q
=

ddlL

Us XL

Q

<
[

waOQ,on [eutaquy

I SANSLIdJoeIey) Joqn ],

our/AaLre

25



PAAIISqO J0U =() (4 YUM pasprewn) sfer pajedrdar
UOU 10§ ¢ JO 1NO IoQUINU [0} PU S[eLr) pajedrdar 10§ S19qN) [ JO INO PIAIOSGO IOQUINU [10) JO JUIIIJ “FUIUMOIQ [EUIdIUI = {] “MedY MOJ[0Y = HH :S$199J2( [BUIdIU],

‘PuUnoI AI9A = ¢ “QJBIPAULIAIUL = G “J[J AIOA = | {UOIIOIS SSOI0 JoqN) = S I, "MO[[eys AI9A = g WnIpaw = G ‘doap A10a = [ :ypdop 949 19qn3 = Q4.1
‘TeoupuI A9 = ¢ Buo] = § Fuo] AJ3sowt = £ ‘Fuo[-3uo[qo = 9 Fuo[qo = ¢ Fuo[qo A[Isow =  BUO[qO-PUNOI = ¢ ‘pUNOI AJIsow = g ‘punol = [ :2deys 1oqn) = ys

"YIOOWS AIOA = ¢ ‘YIOOWS = § “YIOOWS ‘Poul = / ‘30U JYTI[S = 9 “PIIIOU = G ‘JOSSII JYTI| = § JOSSII 'POUI = ¢ JOSSNI AABIY = T ‘}ossn [eried = [ :00nJxo3 us = X [,
WEAID = § ‘ONYM = § PYNQq =/ ‘UB} =9 ‘UMOIQ = G ‘UMOIq P =4 qud = ¢ ‘par = ‘Opdind = | :10[00 UD[S =)
JUR[O0XD = 6 “Mref =G ‘100d A10A = [ :90ueIRdddE 19QN) = V[, :SOIISLIO)ORIEYD) 1qN |

U913 *sqoUD=0d 0 0 S L 9 € S € 1-8€0LdV
0213 ‘uadeyssIN=0d 0 0 9 9 9 € S 14 -€I8TAVAN
$QOUY ‘USAIT YOBID PMOID=0d 0 ST S L 9 € S 14 [-1181AVAN
0213 ‘uddeyssiu ‘sqowy Yor1o YPMOID=0d 0 ST S L 9 € S € T-LOILTAVAN
NOBID IMOIT ‘SQOU=0d 0 0S S L 9 z 14 14 [-€01LTAVAN
ud21D=0d 0 ST 9 L 9 € S 9 TILVBIAVY
sqouy=0d 0 001 S L 9 [4 14 S 1-9Ly81dVV
JOrId YIMOIB ‘SQOUN=0d 0 0 S S 9 € 14 S T1TS01AVY
sqowy ‘UadIN=0d 0 0 S 9 9 14 S 14 €-8SH01AVY
Sqowy UadID=0d 0 ST S 9 9 4 14 9 €-TE191AVV
NORIO PMOID=0d 0 0 S S 9 € S 4 1-690914VV
sqouy=0d 0 0 S S 9 14 9 € TH091dVY
U913 YOrId PMOID=0d 0 0S S S 9 € S 14 TEH091AVY
0 ST S L 9 € S 4 8-7€091AVV
0013 ‘uadeyssiu YorId [MOI3 ‘SqQOU=0d 0 4 S L 9 4 v v 1-82091dVV
0 0 S 9 9 4 4 4 T-981814V0D
uadeyssiu ‘sqouy URIN=0d 0 0S S L 9 z 14 14 L-€90814VOD
sqouy=0d 0 0S 9 S 9 z 14 S #-€90814VOD
sqowy ‘UadIN=0d 0 0S L 8 L 4 S S €1-€€0LTAVOD
YOrId YIMOIZ UOAID=0d 0 0S S 9 9 € S € €-8L0L1AVOD
q1 % HH% SOL @dl us XL o) VL

SOOI J0J SUOSBIY

Nmuoowwg [euraju]

ﬁmoﬁwﬁouomhwﬂo Joqny,

our/Ajorre A

26



4 680°1 S 4 0¢ St S C 8TI 6 90% o £-0029dV
z 9L0°1 z 0 b St (47 9 L6 16 80€ 8¢¢ vP619dV
4 160°T I 0 4 9% Iy 01 06 63 98¢ %43 6-S919dV
b 6901 0T 0 I 9¢ T L 98 €L €LT L 86,094V
z v60°'1 0 0 0 8T 9 01 6 06 €6T 9z¢ b-£€65dV
4 7801 0 0 01 €S 0¢ 9 $6 €6 10€ 743 61854V
€ 680°T L 0 @ 3% ST € 011 06 0S¢ 68¢ 8-79LSAV
b 8LOI 8 0 9 €€ or 2l 16 08 06C €9¢ 91-0SLSAV
€ TLOT 9 L €T 67 3 b 06 06 14 L1€ 8-G€LSAV
€ €80°T 9 0 vl 44 8T 8 14! L8 8¢ v [-L0LSAV
b 60T 01 6 LT (114 €1 C 16 83 06T K43 [-12SSdV
b 6301 4l € 91 LE ST L 98 I8 €LT 8¢¢ T-1L0SdV
€ 6601 01 v 81 9¢ 9z L L6 €8 0l¢ vLE 1-96501AVY
€ ¥80°1 L v € 6€ L1 I L8 6 LLT €0¢ < PIOD o3 X
4 TLO'T 4 0 ST 09 81 S 001 €6 61¢ 7€ Jorradng
z S60°1 z I 6 6 €€ 9 Y01 6 £33 86¢ uspmous
€ 8LO'T 91 € €T LE 81 € SI1 I8 89¢ 95t Apodayg
€ TLOT z z w LE 0€ 8 98 06 SLT S0€ YBIONION Jossy
b 8LO'T €C € I 8T 6T L pL 0L LET 9¢¢ yueqing Jossny
€ 080°T vl 9 0¢ €€ S1 C 611 18 6LE 1497 19SSy MAIAdYE]
¢ 1801 91 I LT 9¢ 91 b 0zl 08 8¢ vLY GEREIIE) |
z LLO'T 6 0 81 w ST S L6 98 80€¢ $s¢ upyeiey|
4 990°T 4 0 8 3% 1§72 9 $6 6 €0¢g 543 pue[IoN Py 3
C 6901 8 0 LT 6y bl C 1C1 06 8¢ LTy urean)
¢ S60°1 3 0 91 8¢S 1T ¢ 001 6 61¢ [§23 dQueNY
,21008 INTTS) 0, S b 3 z [ Qplepuels  [#SN W8/LI<  [eOL
wopy  duwadg U970 5580 1S Kq % 30 % % _(V/140) PITk UALEA

€207 ‘sSunidg Yooy ‘wae] A3o[oyieJ Jue[J W [l uonen[eAd oyejod
| TECTAN 10§ 2109S JISW pue Ayae1d ogroads ‘synoxord Jusorad ‘wonnqrusip ozis ‘prepuels Jo juorxd ¢,8// T UBY) 191eaI3 PlAA [BIOL “TT Jqel

27



-opdind 10y ; pue MO[[oK 10 ( AQ PIBOIPUL AIB [SIYJ PIIO[OD YIM SIIJOLIBA

01d Y-01 12d saoard poaos ¢ yum pede ul-g pooeds arom sanjourea 1y30 e jo[d Y-o1 1od sooard paas o1 yum pede ‘u-g] pojueld orom sjossmy

(070 =d) 2oua1Ip JueoyrudIs }seo[ sajedrpul (ST “sdreondar i Jo aSeraae ) a1e sjew) pajeordoy

‘do1p = ¢ JewSrewt = ¢ ¢doay = 7 ‘SurpuelsINo = | 01008 REI A "sinoxord are 1ey) [e30) JO 9FLIUI]

WOp<=S “ULO'Y-ST €= “UI GT'€-G'T=€ “UI §'T-GLY T=C UL G/§"T>=] "SSB[d 9ZIS 0) JUIPI00OL P[3LA [2)0) JO 3.0, 'PIOIA ,8/L [< 10f ONUR[IY ‘PIEPUEIS AU} JO SFLIUDI]
*synoyord Jurpn[oxd G pue ¢ ‘¢ ‘g SAL1039180 = .8/ 1< PIAIA “sinoxord Surpnjour p[alk [[e =[e10], PIAIX .

‘ST uldisea

oy 10§ 309foxd juowrdooaap AjerieA pue Surpeaiq ojejod (BrmSHA pue ‘BIUBA]ASUUSJ ‘OO SMOA MON ‘BUI[OIR)) YLION ‘QUIB A ‘BPLIO[]) 9JBIS-USADS ‘pajeiSojur ue M_ ﬂmmmm N,
9 14 ! 4! 1 9 8 001 001 as1

[4 180°1 € 0 8 |84 04 6 34! 88 9y SI¢ £ S7960V 1AV M
[4 960°1 I 0 8 )4 (4% 6 scl 06 L6 82% LLTAN
[4 060°1 0 0 L 43 9¢ S 0€l 6 ey 13974 VLIAN
[4 9L0°1 I I 4! LE ov 8 86 16 €l (4743 ILTAN
[4 890°1 I 0 [4 ¥4 09 91 06 €8 L8T (943 C¢-A8ECCIAVAN
[4 vLO'] S 0 8 6¢ 8¢ 6 Sl 98 [43% 00S E-AlVIdVAN
3 6L0°1 9 0 I 0¢ 43 ! L9 €8 14 LST £ €L09CON
[4 160°1 I 0 I 0C €9 Sl L3 8 9LT 743 SI-SE9dAVSIN
[4 160°1 I 0 S [44 (9% 6 801 06 1443 €8¢ ¢1-60994VSIN
[4 SLO'T I 0 S 9¢ 9% cl LOT 98 23 68¢ AI-TICSTOO
14 L30T 14! 0 0 3 9 IC 8¢ 99 0<l €8l £« A/MS-860010D
[4 CLO'T ¢ 0 14! €e (04 01 101 L3 1143 L9€ «CLI6DONYA
[4 890°1 9 0 1 144 §3 8 89 98 81¢C 16C S-6€8DNd
[4 ILO°T 4 0 I 6C 8y Ic 69 8L 0ce 08¢ a CEE8ONYH
[4 €80°1 I 0 0 LE 0S ¢l 8 L3 ILT 01¢ L-918DN4
[4 L90°1 [4 0 9 6¢ (4% I1 €l L3 09¢ 80¥ [-6SSONE
[4 060°1 € 0 I 1S9 4 9 ¥8 16 L9T v6C €-96ccd
[4 €80°[ I 0 8 ot 144 6 148! 16 9¢ S6¢ 10994V
¢ L30T I 0 I 9% LE 9 4! €6 L8E L1y 8-69594V
[4 S80°1 0 0 I ¥4 87 9¢ SL vL 044 Y43 1-2C94dV
¢ 0L0°1 ! 0 ¢ 04 8¢ 81 €9 18 00¢ S¥C 9-0v€9dV

,91008 Aaein S 14 ¢ [4 ! Jprepuels  [#SN W8/L 1< [EIOL
O0d% U /A1eLIe A

o ogoads ,S5%[0 a71s £q %, Jo % % _(V/1M2) paix

28



UddeySSIU ‘UIAIN=0d 0 9 S S [4 9 9 S ¥-00294V
U33IH=0d 9 9 9 S 3 L L 9 v 16194V
U33IH=0d 0 61 S 14 [4 9 L S 659194V
U913 YorId IMm0I3 ‘sqowy] ‘UadeyssN=0d €l 8¢ S S 9 € S b 8-6L09AV
U33IH=0d 9 0 9 S [4 9 L S p-ee6sdv
Ua3ID=0d 4 0 9 14 [4 L L S 61854V
sqowy ‘uadeyssN=0d 9 ST S S 9 4 4 S 8-T9LSAV
U913 *SqOUS=0d el I¢ S S 9 14 9 14 91-0SLSAV
U213 ‘uadeyssiN=0d 9 61 S S L z 4 4 8-G€LSAV
sqowy ‘UddIN=0d €l 8¢ 9 9 9 (4 14 S [-LOLSAV
YORID PMOIS ‘SqOUY ‘UIN=0d 0 SL 9 8 L 4 % 9 1-12SSAV
(qeos) “orId YIMOI3 USAID=0d 0 0S 9 L L C v C T-1L0SAV
sqowy ‘UadIN=0d 0 9¢ 9 9 L [4 14 S [-965014VV
}OBIO IMOIZ “UNID=0d 9 9¢ 9 9 ¢ 9 L 14 PIOD uodN A
U2310=0d 9 0 S S % 9 9 S Jorradng
U33IH=0d 0 ¥4 9 14 [4 S 9 S USpMOUS
uadeyssiu ‘sqouy] orIO IMOI3 UIN=0d 9 ST S L 9 9 L S Apodoyg
uddeyssiu ‘UaaID=0d 0 9¢ S S 9 [4 14 S YBIOHION JoSSny
U913 Y[OBID YIMOIS ‘SqouS=0d 0 0S S S L € S v yueqing Jossny
U913 ‘sqous=0d 61 €l S S 9 ¥ 9 S 19SSy MIIAdYE]
SQOUY S[OBID YIMOI3 U= 9 0 9 S 9 L 8 ¥ alalefaliiife)S |
uadeyssmu qoeIo PMOI3 UIRIND=0d 0 61 S 9 'y 9 8 S upyeley|
}OBID (IMOI3 ‘SQOU=0d 9 9 S S [4 L [4 S PUBLION Py A
YORID YIMOIS USDIT ‘SqOUN=0d 0 0 9 S € L ¢ S ureyjorg )
SQOW{ YOBIO YMOIT ‘USAID=0d 1€ 8¢ L 14 4 S 9 S oNueNy
dal % HH % SOL adl us XL D VL
SOOI 103 SHOSEIH ,$109J9(J [euI] | SousLIa)oRIRYD) Joqn ], QurT/ALIEA

€207 ‘s3unidg o0y ‘wire,] A3ojoype  jue[d ul e uonenead oyeiod [¢zzAN J0J $109JOp [BUIIXO pUE [BUIONUI ‘SONSLIOIOBIRYD Joqn] ‘7] el

29



301d ¥-01 1od sada1d paas ¢ yum pede ur-g pooeds arom sanaureA 130 e 10[d Y-01 1od saoard pass o] yum pede ‘u-z] pajued arom sjossmy

"PaAI0sqo jou = () “(uoneandar od ) S19QN} 9] JO INO PIAIOSQO JOGUINU [E)0] JO JUIIIDJ “FUIUMOI] [BUIdIUI = ] “MEIY MOJ[OY = HH :SI0Jo(] [BuIou]

‘puUNoI AI9A = ¢ “9JBIPAULIAIUL = G I8 AIOA = [ :UOI}OIS SSOIJ JAqN) = §D ], "MO[[BYS AIOA = ¢ WnIpawl = G ‘doap A19A = [ :y3dop 24d 1oqn) = Q4 L

Teoupur Ao = g ‘3uo] = § ‘3uo] Appsowr =/ ‘3u0]-3u0[qo0 =9 ‘Fu0[q0 = G “3U0[qO AJ}SOUW = { ‘FUO[qO-PUNOI = ¢ ‘PUNOI AJ}SOW = T ‘punol = [ :odeys Joqn) = HS

“YPOOW'S AIOA = G “YJOOWS = § “YIOO0WS "POWl = /, “1U JYII[S =9 ‘PINIU = G “JOSSTI JYTI = $ JOSSNI "POWL = ¢ “JOSSNI AABIY = 7 “Jossni [eryed = | :2Inixo) un{s = X ],
WA = G “ONYM = § PNnq =/ ‘UL =9 ‘UMO0IQ = G ‘UMOIq Iep = Nuid = ¢ “par= ¢ ‘ordind = | :10[00 UD[S =)

JUBJ[OXD = 6 “Iref =G ‘100d A10A = [ :90ueIEadde 10qN) = V[, : SONSUGIOBIRY) 1oqN ],

Sqouy ‘UQI3 OrID PPMOIN=0d 0 9 S S C S L S S-960V 1AV
U33IH=0d 9 9 14 S [4 9 9 14 LLTAN
U33IH=0d 9 0 14 S € 9 9 S PLIAN
(qeos) ‘weaIn=0d 0 0 S 9 % L 6 S ILTAN
uadeyssnu ‘UdaIn=0d 0 0 S S C 9 [4 14 C-ASCTCTAVAN
uadeyssiu S[oeI1d YIMOoI3 ‘URIN=0d 9 0 S S € L [4 S EAIVIAVAN
ORI PMOIN=0d 0 0 S S € L [4 S €-L09TdON
UadIH=0d 0 0 9 S [4 S 9 S S1-SE9dAVSIN
U33IH=0d 9 0 9 9 [4 L L S ¢1-609d4VSIN
NORID PMOIN=0d €1 0 9 9 € L [4 9 AI-T1ZSTOD
sqouwy ‘UoaInN=0d 0 0 S 9 € L L S A/MS-860010D
oeI1d Pmois ‘uadeyssiu‘sqous=0d 0 0 9 S % L [ ¥ C-L16DONYH
Sqou=0d 9 0 9 S [4 L [4 9 $"6£8ONY
uadeyssiN=0d 0 0 9 S b L I S T-€€8ONE
Ua3IH=0d 0 0 9 L [4 S 9 L L-918DN4H
uadeyssmu YorId PMOIN=0d 0 0 9 14 € L I S [-6SSONYH
OBIO IMOIT ‘UAIN=0d 0 9 9 S 4 9 L S £-96ccd
Ua3IH=0d 9 0 9 S [4 9 9 S 10994V
U3IH=0d 0 I¢ 9 S [4 S 9 S 8-69694V
U33IH=0d 0 0 9 S [4 9 9 9 [-22894V
uddeyssiN=0d 0 0 S S 9 14 S S 9-0v£94V
dl % HH % SOL ddlL us XL D VL
SOOI 10J SUOSBIY oury/Kjorre A

NwHOOwOQ [euraju]

ﬂmoﬁmﬁouo.&.ﬁmﬂv oqny,

30



"MO[[9A 10]  AQ PIIBIIPUL 1B [SI[J PIIO[OD YIM SAIISLIBA

01d Y-o1 1od sooard pass ¢ yum pede ul-g pajueld el paieddar-uoN

"synoyord are 1ey) [10) JO 938IU0I ],

W) p<=G “W OH-GT €= "W GT'E-G'T=€ "W G'T-GLY'[= "W G/§'[>=] SSB[O 3ZIS 0) FUIPIOOOE P[AIA [10) JO 9TLIUADI]
"PIoIk 8/ 1< 10§ “Touadng ‘prepuels ay) Jo 951u0010 ],

"synoyord Supnjoxe ¢ pue ¢ °¢ ‘7 sL0Fored = 8/, [< PIAIX “sinodord Surpnjour plaiA [je = [e10[, PAIX |

SLO'T 0 0 0 € 0S LT ¢€l €L €81 6% < epuowog
8901 0 0 4! 1T SS I €T 68 763 99¢ £ 2QO[D UdP[OD)
SLO'T 0 0 € 143 0S S1 961 S8 0LT L1€ PR RN NG
6901 0 9 0 o 4% 01 6¥C 06 3% 18¢€ < fored
650°1 0 0 S 8¢ 6S 6 43 16 It S8h 5 BIEsY
850°1 0 0 9 1 LS ST Tl SL 10T 0LT & SA9PIOD
950°1 0 0 9 St LE 1 v6¢€ 88 Tws 919 £ BlHRdE]
vLO'T 0 0 0 0 €€ L9 Ly %3 S9 61 £ BISI))
1L0°T 0 0 8 1% 143 01 8Pl 06 +0C 87T £ SOUEISUOD)
€80T 0 0 0 8T €S 61 €11 18 961 161 «8-1sved
S60°1 0 0 0 €C 6S 81 €6 z8 8z1 95T €-9160ON4
7801 0 0 v 9% St 8 6€1 6 261 LOT €-918ONd
6901 0 0 0 6€ rés 6 L1 16 S%4 65T A1-DCIS8VAN
TLO'T 0 0 0 9% 9 4| 6vC 88 e L8€ < AI6-CTIS0V
1L0°1 0 0 0 LT %S 61 1T I8 S6T L9€ ILTAN
8901 0 0 9 St g€ €1 bl L8 861 8¢ 9-9L0660D
180°1 0 0 4 9% LE 6 60T 16 L8T 9I¢ LTEDS
€601 0 0 0 6€ I$ 01 0rC 06 0¢€ 89¢ MEUD[ORA
6801 0 0 01 €S 6C 8 v61 6 89T 162 QQ)SIUBIA
6901 0 0 91 o I ¢ 8S1 L6 81T €T [oAuy
€601 0 0 0 IS 4% S S7 6 LE€ s onueRy
8L0'T 0 0 01 0¢ 6V I I8 63 11 Tl < PIOD uoxn X
950°1 0 0 0 6€ St L1 811 €8 €91 961 pue[IoN pY SHeq
9.0'1 0 0 L1 9¢ LE I 001 68 8¢l ¥S1 Joradng
Ayaein 0d% S v € z I prepueig #SN W8/L 1< e, —
ajroads (SSe[0 az1S Aq %, Jo 9 % L (V/Am0) prarx

€207 ‘Auno)) Y3 ‘wre, S JOUSSIAN Adjows

ur [eLn A3aueA Ajaes ojejod 10y Anaeid oyroads pue sino yoid juaoioed ‘wonnquysip az1s ‘paepue)s Jo juadiad ‘piaiA /. 1 uey 1918213 plaIk [B10], €] JqeL

31



"PAAIOSQO JOU = () "SIOQN) () JO INO PIAIOSQO JOGUINU [€)0} JO JUDIDJ “FUIUMOI] [BUIDIUI = ] “MEIY MOJ[OY = HH :$100)o( [EWIAI],

‘PuUNOI AI9A = ¢ “9JBIPAULIAIUL = G IB[J AJOA = [ {UOI}IAS SSOI0 JoqN) = §D I "MO[[BYS AIOA = WnIpawl = G ‘doap A1oa = [ :ypdop 949 1oqn) = QL

‘TeoupuI A9 = ¢ Buo] = § Fuo] Ap3sowt = £ ‘Fuo[-3uo[qo = 9 Fuo[qo = ¢ Tuo[qo A[Isow =  BuO[qO-PUNOI = ¢ ‘puUnoI AJ3sow = g ‘punoi = | :2deys 1oqn) = ys

‘YIOOWS AIOA = G ‘YIO0WS = § “YIO0WS ‘PO = / JoU JYSI[S = 9 ‘PIIOU = G ‘JOSSII WTI| = § JOSSNI "POW = ¢ ‘JOSSNI AABIY = 7 “Jossni [erpred = [ :00nJx01 UDs = X [,

WA = 6 “ONYM = § PNQ =/ ‘UB} =9 ‘UMOIQ =G ‘UMOIqIep =4 ud = ¢ ‘par=¢ ‘9pdind = | :10[00 UDS =)

JUR[OXD = 6 “Mref =G “100d K104 = | :90ueIRdddE 19QN) = V[, 1 SOISLIA)ORIRYD) 1qN |

sqowy ‘UID=0d 0] 0 9 L € 9 6 9 epuouag
sqowy ‘UdAIN=0d 0 0 9 9 [4 9 6 9 2qOo[H Usp[oH
uadeyssmu ‘s{0BI0 PPMOIT URIN=0d 0 0 S L € L 6 S BUOSEIEN
Ua21H=0d 0 0 L L € 8 L L fored
JOBID IMOIS ‘USID=0d 0 0 L L ¥ L L L eedy
uadeyssiN=0d 0 0 4 L 4 9 6 S okap[on
adeyssiu ‘sqouy| ‘UeAID=0d 0c (0] S 9 [4 L 9 S eprade]
uadeyssiu ‘soe1d YIMOI3 ‘UIN=0d 0 0 9 9 L Q z b BISIQ)D
U3aID=0d 0] 0 S L € L 6 9 dUBISUO))
SYOBID MOI3 URID=0d 0 0 9 L [4 9 9 S 8-Isved
Sqowy] YorIO YIMOID=0d 0 0 S ¢ € L I 9 €9160Nd
Ua21D=0d 0 0 9 ¢ C S S 1% €918ONd
U213 YOrId PIMOID=0d 0 0 L S C 9 [4 9 AT-OCIS8VAN
sqouwy ‘UedIN=0d 0 0 9 € [4 L [4 S Ad6-TCI80V
sqowy ‘UdIN=0d 0 0 1% ¢ 14 L 8 L ILTAN
U3aID=0d 0] 0 9 S C L [4 9 A9-9L0660D
Ua2IH=0d 0 (0] 9 L C L 8 9 LcedS
Ua21H=0d 0 (0] S 14 [4 9 9 9 ABUD OB
SYOBIO YIMOI3 ‘URIN=0 ] 0 0 S S 7 9 9 L Q9)SIUBIA
SYOBIO YIMOI3 ‘URIN=0 ] 0 0 9 S 14 9 L 9 [oAug
SYOBID YPYMOI3 URID=0d 0 (0] 9 9 [4 S S S onuely
SYOBID PYMOI3 URID=0J 0¢ 0 S S € L L 14 PIoH uoxn X
sqowy ‘UdAID=0d 0 0 S 14 € L [4 14 PUELION Pay J1red
sqouy] [OBID IMOIS URIN=0d 01 0 ¥ ¥ € 9 L ¥ Jorradng
a1 % HH % SOL ddlL ys XL 0] VL
SOOI 10] SUOSEIY ,S19959(J [euIU]  SonsLI)oBIRYD) Joqn ], QUKL

€207 ‘Auno)) ysIyoT wae, S JUSSIA\ ASowrS Ul [ern AJaureA Alred ojeiod J0J S109Jp [BUIUI ‘SONSLIAORIRYD JAqN], ‘H] JqBL

32



"MO[[2K 10J  AQ PIIBIIPUI dT€ [SO[f PIIO[0D YIM SANALIRA

101d Yy-01 1od seoard paos ¢ yum pede ‘ul-g pajueld el pajesrdal-uoN
"synoyord are Jeq) [210) JO 9TLIUAIIN],
UL p<=§ "W O'H-ST €= "W GT'E-GT=E U G'T-GLY[=T "W G/Y[>=] 'SSE[O 3ZIS 0} TUIPI0OOE P[AIA [£10) JO ITLIUII]
"PIAIK ,8/L T< 10§ ToLadng ‘prepue)s oy Jo 95eIUIX],
"sinoxord Supnoxe ¢ puk ¢ °¢ °7 SAL031BD = ,8// [< PIAIX “sinoord Surpnjour pjatA e = [e10], PaIx |

9L0°T T 0 I @ B Iz @ o o1z < epuouTog
0L0'T 9 0l 6l o S s 6 312 19 « BosEIeN

9s 0 S oo ¢ @ It 16 e (Toxeg
990'T q ; 0 > L o1 ® Ieh 625 < BIesy
$90°T g 0 S 6 st Pl 16 8L I8¢ 830 « A3PIOD
901 1 0 1t o 6l ¢ 601 6L 651 185 < Tpae
SLO'T z 0 0 0 €€ 79 L1 €€ €L 612 (TSI
9L0'T o yoo € 8l ﬁ € L5 w 63¢ ¢ ouTISU0)
10T @ 0 sl & ol ¢ 09 oL psT pee $-Ished

a 0 0 66 6 6 1z 6L 06 pI1 £-9160NE
6L0'1 Pl 0« R L % 08 0P S0s AT-OTISEVAN
9L0'T ¢ 0 L R . 91 6 269 oL « AM6-TLISOV
SLO'T I 0 S T sp L b 8L N 162 ILIAN
0L0'T 0 0o o 6 ol 6 £ 16 081 361 A99L06600
S60'T 3 0o ol 65 sl ¢ b 73 ¥l 891 LTEdS
630'1 61 0o ol w1 ¢ ISt 8L €59 018 MR
9L0'1 pe 0 I £ ol ¢ 6¢ 79 P91 15T sasuE
S30'T 61 0 o ﬁ 3 08 85¢ L ey
€L0'T 9 0 st & bl . I8 63 8€€ 6L < PIOD LN
90'T 1 0o ol € 9 I s 951 181 PUELION POy J1eQT
SLO'T p 0 9 & b ¢ 001 €6 0z 0¥ souadng

R s - g 7 ﬁ PEDUES  [#SN WS 1< 1901
ogoodg 1O SSU0 o715 Aq %4 30 % % (VM) PRIA HURAMEA

€207 ‘Auno)) g wiaey S, JoA0I]
I (e Kjauea A1ed ojejod 103 Anaeid ogroads pue sinoxord judorad wonnqnsip 9zis ‘prepuels Jo uad1ad prak ,8// 1 ury) 10)8dI3 PlAL [BIOL, ‘ST JqBL

33



"PAAIISQO JOU = () "SIOqN) ()] JO JNO PIAISSQO JOQUINU [€10] JO JUIDIdJ “Sulumolq [BUIdIUL = {] ‘WY MO[[0Y = HH :S199J2Q [eurlu,
‘PUNOI ATOA = ¢ “QJRIPAULIAIUI = G “Je[J AIOA = | 1UOI)O9S SSOID I9qN) = SO T "MO[[BYS AIOA = ¢ WnIpawl = G ‘doap A10A = [ :y3dop 049 Joqm) = QL.
TeoLIpUI A0 = 6 Tuo] = § Tuo] AJ3sowt = /£ ‘Fuo[-3uojqo = 9 Fuo[qo = ¢ Fuo[qo A[3sow =  Fuo[qO-puUNOI = ¢ ‘punol AIsow = g ‘punol = [ :adeys Joqn) = ys
qloows KA = ¢ ‘YI00WS = § “YI00WS "POW = / ‘}ou JYSI[S = 9 ‘PIIOU = G “}OSSNI JYSI| = { ‘IOSSNI ‘POl = ¢ JossnI KAy = g ‘Jossni [enaed = | :0InJxd) UDYS = X |,
WeAd = 6 “ONYM = § PYNQq =/ ‘UB} =9 ‘UMOIQ = G ‘UMOIqIep =4 Nuid = ¢ ‘par = ‘Opdind = | :10[00 UD[S =)
“JUQI[OXD = ¢ “Mef =G 100d A19A = [ :00ueIRoddE J9qN) = V], :SO1ISLIRIORIRY)) Toqnp,

sqouwy ‘UedID=0d 0 0 S 9 ¢ 3 L 9 epuowog
Gommﬂmmﬁb ¢ Momho Quaohw d@oa@HOm 0 01 1% L 7% b L L mQOmﬁmZ
SOBID YIMOI3 URID=0J 0 01 S S € L L 14 fored
U221D=0d 0T 0 14 L 14 L L L ©1e3y
(s10qM [rews) ‘uddID=0d 0 01 v L ¢ 8 L 9 okapjon
sqouwy ‘UedIN=0d 01 0 S S 4 L L 9 grade]
u22ID=0d 0 0 L L 9 8 € 9 BISIO)
JoelId ﬁgo.uw ﬁmaoﬂ& ﬁﬁoo.ﬁ@HOm 0 0¢ 74 L ¢ S L S QdUeISuo))
Ud2ID=0d 0T 0 S 9 € L L 9 8-15ved
(s10qmy [eWS) ‘USAID=0d 0 0 14 9 € L I 9 €-916ONd
sqowy ‘UedInD=0d 0 0 L 14 4 L 4 1% A1-DC1S8VAN
JOBI0 YIMOID=0d 0 0T 9 14 4 L 4 L Ad6-CTI80V
SOBID YIMOI3 URID=0d 0T 0 S S % L 9 S ILTAN
sqouy| S[OeI0 YIMOIZ URID=0d 0 0 9 S 4 L 4 S A9-9L0660D
U221D=0d 0 0 14 S 4 9 L S LTEdS
SI9QM} PUOdAS ORI YPMOI3 ‘UAIN=0( 01 0 S ¥ 4 L 9 S MBUDORIA
SOBID YIMOI3 URID=0J 0 0T 14 S 4 9 9 S 99)SIUBIN
3[OBI0 YIMOIT URID=0d 01 0 9 S 4 S 9 S onueRy
(AAd) “[9eI0 PMOID=0d 0l 08 9 S C L 9 14 ploo uoyn x
3OBID YIMOI3 URID=0d 0 0 S 14 ¢ 8 4 9 puelIoN pay Jedg
uadeyssiu ‘UsdID=0d 0¢€ 0 14 14 € S 9 S Jouradng
a1 % HH % SOL adlL us X1 o) Vi
SOOI 10 SUOSESY /S109J9(J [eutu] (SousuddRIRy) Iaqn], urj/AlaLre

€207 ‘Auno)) auy ‘wae, S I9A01], IR Ul [l AJoLIeA AJ1ed 03e10d J0J $109J9p [RUIdIUI ‘SONSLIdJORILYD 1oqn], ‘9] Jqel

34



‘Tewry payeor dar 10 (S0°() = d) QOUSIPYIP JUBOYIUSIS 1SeI] sajedrpul ST “sojeddarz Jo a3e1oAe ay) are sjewy pajeddoy

10[d y-01 1od seoard paas ¢] yum yede “ur-6 pojueld -ojdind 10§ ; ‘MO[[aK 10§ ¢ Aq pajedIpur OIE YSA PAIO[OD YIM SOIIALIEA “SINONIId AIE 1B} [£10) JO 9TLIUSIIS,

WO p<=S “WOp-STE=p "W STE-CT=E “W C'T-GLY[=C "W G/Y'[>=] "SSB[J 3ZIS 0} SUIPIOII® P[ITA [B10} JO 95BIUIDIN
"PISIA ,,8/L 1< 10 ‘Iouadng ‘prepuels ay) Jo ouﬁcogomm

"synoxord Surpnjoxa g pue p °¢ g s9H033ed = ,8/L 1< PIAIA “synoxord Surpnjour patk e = [eJ0L PIAIX |

L 5 BT oT 31 4] pI 981 SoT as1
9L0T 3 g o1 23 0% b 061 16 9% 619 < Epuowog
690'1 0z z z sz It 01 08 oL 957 LE€ < 290D udp[oD
L90'] ¢ 0 8l Lt Iz S 11 €6 8z¢ £s€ ( Bunes
9L0'] I 0 6 ot 8¢ a Pl 98 9zt 06t (BUOSTIEN
$90°1 S 6 61 ot 1T L 201 88 208 Tre <1ored
650'1 ¢ 0 L 6¢ I 01 b 8 £sh L1S < BIEBY

0 0 0 1€ I L1 $6 8 08¢ ove < 9A9P[0D
850'1 01 0 91 9 @ 9 881 8 955 799 < BHOaE]
080'] ¢ 0 0 1 g€ zs z€ 9% €6 11z £ BISI)
201 L 0 81 8¢ 6z 8 L6 s 887 IhE 4 9OUEISUOD)
890'T I 0 0 0g 0 81 99 08 p61 8€T p-soped
830'T b 0 z £ 6¢ a 59 s g6l 87T «8-1Sped
LLOT b 0 € 1 9z 9 I 06 0sT L91 1-1860NE
LLO'T o1 0 1 0S @ 8 201 s 208 0LE L-€L6DNE
080'] z 0 s 9z € pl L9 8 361 LET £-9160Nd
890'] I 0 6 0S 1 67 pS oL 81 181 «L1°Ts1zd
990'] 0 0 - o3 L€ 91 0 8 Lb] €L1 4 TEE8ONE
1801 S 0 6 ot 3 3 €8 28 ShT S67 £-9180Nd
0L0'] l 0 8 6t sz 9 ¥6 2 8.7 ove AI-DTIS8VAN
o'l 9 0 o1 Iy €€ 01 0l b8 p8E 8t AY6-TTISOV
890'] a 0 sz £ pl 9 w 8 €12 092 9-9L06600
6L0'] u 0 o1 t 8 9 09 18 LL] 81T MEUDORIN
€80'1 s 0 1T 6t 1T ¢ A 16 19¢ S6¢ da)stueIy
9L0°T i 0 bl % 0€ £ 8T 9% LOv str SOTAN
890'T b 0 L €€ 6¢ L U 6L €12 p9T ILIAN

L 0 bl I 6z 6 A 8 9LE Lbb LZ€dS
£90'T 61 ¢ bz 1z e S 08 LL LET 1e (96 SEX21) YEIONION 19SSy
690'1 0 z 0 65 0€ 6 0€ 16 68 86 [oAug
L80°] L 0 0z 0S 0z ¢ €6 06 pLT €0€ onuepy

9 z 17 0S L1 ¢ 88 16 65T b8z < PIOD UOYNg
$90'1 € 0 9 o3 £F L s01 06 or€ £pE PUBLION PoY e
€L0'1 z 0 L1 0S Iz b 001 ¥6 S62 €lg 1ouadng

TS S y ¢ z T PIEpUTIS  [#SN SILI< [E10L

ogadg O SSEP S Aq %, N 10, % V/73) PIX pur/AaueA

€20¢ ‘sSuudg ooy wue A30j0yjed jue[d ul [ew) K1dueA Alred oje}od 1oy AnAeI3 og1oads pue ‘synoyord jusorad ‘uonnquysip az1s ¢,,8// 1 eyl 191ed1s ‘plaIk [e10], ‘L] d[qeL

35



"PAAI2SqO JOU = () [eL1) dYedr[dar 10§ S19qN) § JO N0 PIAILS]O JPGUINU [B10) JO JULDIdJ ‘FUIUMOI] [UIIUI = ] “MEAY MO[[OY = HH :S199Jo(] [eudIu,

'PUNOI AIOA = ¢ “QIRIPAWIAIUL = G e[} AJOA = [ :UOIJOIS SSOI0 Joqn) = S [, “MO[[BYS AIoA = ¢ ‘wnipawt = ¢ ‘doap A1oa = [ y3dop 940 Joqn) = Q4L

TeoLIpUI A0 = ¢ Tuo] = § Tuo] AJ3sowt = / ‘Fuo[-3uojqo = 9 Fuo[qo = ¢ Fuo[qo A[3sow =  FuUO[qO-pPUNOI = ¢ ‘pUNOI A[IsoW = 7 ‘punol = [ :adeys Joqn) = ys

"YIOOWS AIOA = ¢ ‘YIOOWS = § “YIOOWS 'PoUl = / ‘30U JWYII[S = 9 ‘PIIIdU = G ‘JOSSNI JYSI| = § JOSSNI "POUL = ¢ “JOSSNI AABIY = T “}ossn [eryed = | :0In1x03 UysS = X [,

WA = § QNYM = § ‘PNqg = / U} = 9 ‘UMOIQ = G ‘UMO0Iq JJep = urd = ¢ ‘par = g ‘9rdind = | :10[00 UDS =D

“JUQ[[AIXA = ¢ “Jrey =G ‘T00d A1oA = | :oouereddde Joqn) = v I, :S91IsLIDI0RIRYD) Jogn L

uadeyssu ‘UdRID=0J 0 el 9 9 14 9 9 9 epuoueg
sqowy| ‘uadeyssuu ‘UIRAID=0J 0 0 L 9 [4 9 L S 9qOo[H) Uap[oDH
SORID YIMOIS ‘SQOWY ‘UIID=0d 0 0 14 S [4 S 9 14 eunes
sqouy ‘uadeyssnu Y oe1d YIMOoI3 ‘UsIN=0d 0 0 L S z 9 L S BUOSBIEN
sqouy ‘uadeyssmu Y oe1d YIMoI3 ‘usaIn=0d 0 0 9 9 1% 9 L 9 noreq
UaalD=0d 0 0 S S 9 L L 9 e1esy
U33IH=0d €l 0 S 9 S 9 L 9 oKap[oo
uodeyssmu ‘usa1d oe1d YPmoIN=0d 8¢ 0 9 S Z L L S epade]
uadeyssiu ‘UadID=0d 0 0 14 9 9 8 4 S BISID
U33IH=0d 0 ¢l S S 14 L L 9 Q0UBISUODH
U33ID=0d 0 0 S S 14 L L S 7-Soved
USAIF NIrId YIMOID=0d 0 ¢l S S 4 9 L S 8-15¥¢d
AORId IMOID=0d 0 ¢l 9 S 4 L [4 S I-186DNd
U2313 YIBID YIMOID=0d 0 ¢l 9 S 4 9 L 9 L-€L6DNA
$qowy YorId YIM0ID=0d 0 0 S S 4 L [ S £€-916DONd
(qeos) Yoe1d YImoIn=0d 0 0 S S C L C S L1-gsied
0 el S S 9 L I S CTEE8ONA
S[9BID YIMOI3 “USID=0d €1 0 9 S 14 S 9 S €-918ONd
Ua2ID=0d 0 0 9 S 4 L 4 14 AT-OCISS VAN
U313 NIrId YIMOID=0d 0 €l S S € L 4 S Ad6-CCI80V
$qowy YorId YIMO0ID=0d €l 0 9 S € L 4 S A9-9L0660D
yoe1d Ymoid ‘uadeyssiu ‘UdIn=0d 0 0 S S ¢ 9 9 ¥ MBUD[ORIA]
S[0BID YIMOIT “USID=0d €1 €1 S 12 (4 S 9 9 09} SIUBI
Ua2ID=0d 0 0 S S [4 9 9 9 SOTAN
UaalD=0d 0 0 S S 9 L L 9 ILTAN
U213 ‘sqous[=0d 0 SC S 14 [4 L 8 S LTEdS
SqQOUw=0d €l €9 S S L 4 14 S (96T sexa1) YejOdION 19SSy
SqQou3=0d €l 0 S S € 9 8 S [0ATA
AORID IMOID=0d €l 8¢ S S € 9 9 S onuepy
AORID IMOID=0d €l ¢l S 9 3 9 L 14 PI0D uoynx
AORId IMOID=0d 0 ¢l 9 S 4 L 4 9 PUBLION P3Y red
AORId IMOID=0d 0 0 S S € S 9 S JTouadng
d1 % HH % SOL dd.lL Us XL D VL
SINOYILJ 10} SUOSEY . $199J2(T [eUIAU] | SOnsLIR)ORIRYD 1oqN ], dury/Ajetres

€207 ‘s3unidg 300y wre,] A3o[0yied Jue[d Ul [BL) A1aLreA A1ed 0jejod J0J $)09Jop [BUIIUI ‘SONSLIOJORIBYD Joqn ], "8 J[qel

36



suoneddor ¢ (60 =d) SOUIYIP WLIYIUTLS ISed] SAYLAPU (ST,
‘smoxard a1e Jey) [€)03 JO owﬁsoobmw

W () f<=§ “W 0'p-ST €= “W GT'€-G'T=¢ “UW G'T-GL8 =T “W GL§'[>=] 'SSE[O 7S 0) SUPI0IE P[AI [E)0) JO 9FLIUIOIS] .
PIOA,8/L 1< T#S) 10} UIpPMOUS ‘pIepue)s A JO owﬁcoohomm
'sodjord SUpnjoxa ¢ pue  °¢ 7 SALL0ZNRD = (P JqeIaewr) ,8/L [< PIALA [#SN "smoxdid Swpnjour plak [[e =[e10] PIALA

I z L L 6 z Il o oL asT
6 0 L oF 23 9 811 c8 L8€ sy LLTAN
6 z pe 6¢ a ¢ LTI 88 98¢ oty PLIAN
8 0 ¢ 6€ 6¢ 0 66 8 9z¢ L6€  SI-SE9HAVSIN
€C ¢ 0z St 8 z 911 SL 18€ 50S $-0029dV
I I bz b 81 z el L8 €0 9% eowe |
€1 0 zl St st S 001 z8 6€ 10% uopmous
B]O
L0d % — mmw% s Em 7 < L prepumisjo o 1usn o ._w\wﬁa& @M M sury/Aeue

€707 ‘Auno) upuer] wie, s Japuag ueklg
w e[, dyd DVNS Jof noxard juoored pue uoynqusip dzis “prepuess jo judoiad ‘plaIk g/, 1 uet 103eald PRIk [e10], "6 JqeL

37



‘(sdax ¢ “dox 1ad s1oqn) §) s1aqn) G JO INO PIAIISQO JoqUINU [B)0] JO JUDIJ ‘BUIUMOI] [RUIIUI = ] ‘MedY MO[[0Y = HH :5199Jo( [euoIuy,

PUNOI AIOA = ¢ “QIBIPIUWLIAIUL = G “Je[J AIOA = [ :UOIJIIS SSOIO JoqN) = §) [, “MO[[BYS AIA = ¢ ‘wnipawr = G ‘dodp A10a = [ :ypdop 945 10qn) = Q4 L

‘TesupuI A9 = ¢ Guo] = § Fuo] A3sowr = £ Fuo[-3u0[qo = 9 Fuo]qo = ¢ Fuo[qo A[Isow =  BuO[qO-PuUNOI = ¢ ‘puUnol AJIsowl = g ‘punol = | :2deys 1oqn) = ys
YIOOWS AIOA = G ‘YIO0WS = § “YIOOWS ‘PO = / ‘JoU JYSI[S = 9 ‘PIIOU = G ‘JOSSNI WYTI| = § ‘JOSSNI "POW = ¢ ‘JISSNI AABIY = ¢ “Jossni [erpred = [ :2Inx0) US = X |,
WA = 6 ANYM = § ‘PJNnq = / ‘Ue) = 9 ‘UMOIQ = G ‘UMOIq JqIep = § Nuid = ¢ ‘par =g ‘opdind = | :10[00 UDYS =)

“JUQ[[AIXA = ¢ “Mref =G ‘J00d AIoA = | :o0uereadde Joqny = v I, :SJ1IsLII0RIRYD) Jogn A
(qeds) ‘weaIn=0d 0 0 S 9 4 9 L S LLTAN
(qeos) ‘vodeyssu ‘woaID=0d 0 0 v 9 ¢ 9 9 S vLTAN
U2d1D=0d 0 0 9 L 14 9 S 9 ST-S€99AVSIN
(qeos) ‘sqouy UedID=0d 0 L S 9 € 9 9 € £-00794V
Momho &EO% ﬁm.ﬁon__d‘ UEOOOm .\dovumuHOm L 0 C [« ¢ 9 9 C .NMQ\Q@A
(qeos) weaID=0d €I L S 14 4 S S S UopMOUS
dl % HH % SOL adlr Us XL o) VAl
SOOI 16) SUOSETY ASPJ( [euru]  SoustoeIey ) Joqn L QAL

€20 “AunoD upjuel ‘Wire ] s 1opuag uedig w (el dy) OVNS 10f SI03Jp [PUISIUI Pk SONSHR}ORIRYD AN, “0T JqEL

38



Table 21: Management of Evaluation Trials, 2023

Rock Springs
Trial

Planting Date:
Harvest Date:
Previous Crop:

Fertilizer Rate/A:

Herbicide:
Fungicide:

Insecticide:
Vine Kill;

Rainfall (inches):

Trial

Planting Date:
Harvest Date:
Previous Crop:

Fertilizer Rate/A:

Herbicide:
Fungicide:

Insecticide:
Vine Kill;

Rainfall (inches):

Germplasm trial

16-18 May

10-12 October

Wheat, cover crop in fall

18 April: 21-0-0 (N-P-K) at 875 1b/A with 10 ft Gandy

12 May: 21-10-10 (N-P-K) at 630 Ib/A with 10 ft Gandy

12 May: 0-0-60 (N-P-K) at 195 Ib/A with 10 ft Gandy

29 June: liquid N (74 Ib/A) at Hilling

Eptam 7E, Medal EC, Ommi Mrtribuzin 75DF

Luna Tranquility, Manzate Pro-Stick, Endura, Tanos, Revus Top,
Orondis Opti, Omni Chlorothalonil 720SC, Equus, Bravo Weather
Stick, Gavel

Lambda T2, Radiant SC, PBO, Admire Pro. Elatus

11, 18 September

June (4.61), July (7.19), August (5.19), September (3.09)

Early variety trial

16 May

11 October

Wheat, cover crop in fall

18 April: 21-0-0 (N-P-K) at 875 1b/A with 10 ft Gandy

12 May: 21-10-10 (N-P-K) at 630 Ib/A with 10 ft Gandy

12 May: 0-0-60 (N-P-K) at 195 Ib/A with 10 ft Gandy

29 June: liquid N (74 Ib/A) at Hilling

Eptam 7E, Medal EC, Omni Metribuzin 75DF

Luna Tranquility, Manzate Pro-Stick, Endura, Tanos, Revus Top,
Orondis Opti, Omni Chlorothalonil 720SC, Equus, Bravo Weather
Stick, Gavel

Lambda T2, Radiant SC, PBO, Admire Pro. Elatus

18 August

June (4.61), July (7.19), August (5.19), September (3.09)
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POTATO (Solanum tuberosum) X.S. Qu and A. Cohen
Common scab; Streptomyces spp. Department of Plant Pathology & Environmental Microbiology
The Pennsylvania State University
University Park, PA 16802

Evaluation of potato cultivars and breeding lines for resistance to common scab, 2023

Forty-six potato cultivars and advanced breeding lines were planted in a naturally infested field at The Pennsylvania State
University Russell E. Larson Agricultural Research Center in Pennsylvania Furnace, PA on 31 May. The soil type was a
Hagerstown silty clay loam. The experimental design was a randomized complete block design with three replications.
The plots were 4-ft long with five seed pieces planted in each plot and 5-ft breaks between plots within a row.
Precipitation was 4.61, 7.19, 5.19, and 3.09 in. for Jun, Jul, Aug, and Sep, respectively. Standard crop management
practices, and a recommended fungicide program for the management of early and late blights in Pennsylvania, were
followed. Tubers were harvested on 19 Oct and were visually assessed for common scab on 13, 14 Nov. Percent surface
common scab lesion coverage for each tuber was scored on a 0 to 100% scale and disease severity score was expressed as
an average of percent scab lesion coverages of all tubers in each plot. Disease incidence was expressed as the percentage
of tubers with common scab symptoms in each plot. Disease data were subjected to an analysis of variance test, and
means were separated using Fisher’s protected least significant difference test (SAS v. 9.4, SAS Institute, Cary, NC).

Cultivars Russet Burbank and Shepody were included as a tolerant and a susceptible check for common scab,
respectively. Numerically, although not statistically, Russet Norkotah had a lower disease severity score and disease
incidence than Russet Burbank and was considered as tolerant to common scab. Lakeview Russet, NY174, CO15211-1R,
Snowden, NCB2607-3 and BNC559-1 were characterized as moderately tolerant because their disease severity score and
disease incidence were not significantly different from the check Russet Burbank.

Common scab  Common scab Common scab Common scab

Cultivar/Line severity score incidence (%) Cultivar/Line severity score  incidence (%)
Russet Norkotah 0.65 i” 225 m Shepody 5.97 c-i 87.9 a-e
Russet Burbank 0.73 hi 27.0 m BNC839-5 6.04 c-i 61.2 c-k
AF5762-8 1.92 g-i 53.1 gl AF6340-6 6.23 c-i 90.7 abc
Lakeview Russet 227 f41 49.6 i-m AF5521-1 6.31 c-1 83.2 a-f
Superior 2.36 f-i 53.1 g-1 AF5750-16 6.35 c-i 72.3 a-j
NY174 2.74 4 49.9 i-m B3296-3 6.73 c-i 77.4 a-i
CO15211-1R 2.89 {4 44.6 j-m AF6522-1 7.00 c-i 91.6 ab
Snowden 3.02 1 51.8 h-m AF5819-2 7.22 c-i 85.0 a-f
AF6194-4 3.18 f-i 67.6 b-k BNC816-7 7.87 c-i 88.9 a-e
NCB2607-3 3.59 e-i 42.1 klm BNC917-2 8.80 c-i 82.2 a-g
BNC559-1 3.80 e-i 50.8 i-m AF5707-1 9.15 c-i 81.6 a-h
NDAF12238Y-2 3.83 e-i 59.0 e-k Chieftain 9.35 c-i 82.8 a-g
AF6565-8 3.86 e-i 79.4 a-i NY171 9.77 b-h 71.7 a-k
AF5735-8 4.19 e-i 69.8 a-k BNC833-2 9.85 b-g 76.8 a-i
MSAFB609-12 4.54 d-4i 68.7 b-k Yukon Gold 10.53 b-g 57.1 fk
NDAF141Y-3 4,78 d-i 76.7 a-i MSAFB635-15 11.02 b-f 99.5 a
NY177 4.82 c-i 78.2 a-i Kennebec 12.44 b-e 89.8 a-d
CO10098-5W/Y 5.25 c-i 69.8 a-k WAF14096-5 12.51 b-e 90.8 abc
AF6200-4 5.32 c-i 66.9 b-k AF6165-9 12.55 b-e 89.2 a-d
Atlantic 5.61 c-i 81.5 a-h AF5933-4 13.37 bed 99.0 a
AF6075-8 5.74 c-i 60.6 d-k AAF10596-1 13.89 bc 89.7 a-d
Katahdin 5.87 c-i 78.1 a-i AF6601-2 1879 b 95.2 ab
Dark Red Norland 591 c-1 69.6 a-k AF5071-2 3147 a 95.1 ab

“ Means followed by the same letter are not significantly different within column category at P = 0.05 as determined by
Fisher’s protected least significant difference test (LSD = 9.09 for severity score and 29.9 for incidence). Each value is
the mean of three replicates.
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POTATO (Solanum tuberosum) X.S. Qu and A. Cohen
Late blight; Phytophthora infestans Department of Plant Pathology & Environmental Microbiology
The Pennsylvania State University
University Park, PA 16802

Evaluation of potato cultivars and breeding lines for resistance to late blight, 2023

Forty-six potato cultivars and advanced breeding lines were evaluated at The Pennsylvania State University Russell E. Larson
Agricultural Research Center in Pennsylvania Furnace, PA. The soil type was a Hagerstown silty clay loam. Potatoes were planted on
6 Jun. The experimental design was a randomized complete block with three replicates. The plots were 4-ft long with five seed pieces
planted in each plot and 4-ft breaks between plots within a row. Each treatment row had an adjacent row of the susceptible cv. Atlantic
as a spreader row. Precipitation was 4.61, 7.19, 5.19, and 3.09 in. for Jun, Jul, Aug, and Sep, respectively. Natural late blight infection
was not observed in the field. On 15 Aug, spreader rows were spray-inoculated with a mixture of four isolates of Phytophthora
infestans clonal lineage US-23, at a concentration of 1.2 x 10° sporangia/ml, to promote uniform spread of the pathogen to all
treatment plots. Overhead sprinklers were used for approximately one hour daily when the weather was dry and hot to increase
humidity in the plant canopy after infection. Disease ratings were determined by visually assessing each 4-ft plot and estimating the
percentage of late blight symptomatic foliage on a 0 to 100% scale. Ratings were taken on 26 Aug and 2, 8, 15, 18, 21 Sep. Disease
data were expressed as area under the disease progress curve (AUDPC), subjected to analysis of variance, and means were separated
using Fisher’s protected least significant difference test (SAS v. 9.4, SAS Institute, Cary, NC).

The most susceptible plots reached 100% disease severity by the end of the season. Cultivar Kennebec was a moderately resistant
check and Atlantic was a susceptible check. Based on AUDPC values, MSAFB609-12, NY177 and NY 174 were significantly more
resistant than cv. Kennebec. Numerically, although not statistically, AF6601-2, AF5750-16, AF6075-8, AF6565-8, NDAF141Y-3,
AF6194-4, Russet Burbank, AF5762-8, AF5707-1, WAF14096-5, AF5071-2, Lakeview Russet, AF5735-8, CO15211-1R and
Snowden had lower AUDPC values than Kennebec and were considered as moderately resistant.

Cultivar/Line Mean AUDPC” Cultivar/Line Mean AUDPC
MSAFB609-12 19 u? NY171 397 j-p
NY177 24 tu Shepody 405 j-o
NY174 26 tu AF5933-4 433 i-o0
AF6601-2 45 stu BNC839-5 438 i-o
AF5750-16 59 stu Katahdin 550 h-n
AF6075-8 64 stu AF6165-9 567 h-m
AF6565-8 71 stu Chieftain 587 g-1
NDAF141Y-3 112 r-u Russet Norkotah 604 g-1
AF6194-4 128 q-u Atlantic 631 f-k
Russet Burbank 140 p-u B3296-3 636 f-k
AF5762-8 143 p-u Superior 639 e-j
AF5707-1 244 o-u AAF10596-1 671 d-i
WAF14096-5 244 o-u AF5819-2 677 d-i
AF5071-2 257 o-u Yukon Gold 730 c-h
Lakeview Russet 261 o-u NDAF12238Y-2 822 b-g
AF5735-8 284 o-t CO10098-5W/Y 884 b-f
CO15211-1R 300 n-s NCB2607-3 898 b-e
Snowden 305 m-s BNC559-1 908 bed
Kennebec 306 m-s BNC816-7 947 abc
AF6522-1 356 lr AF6340-6 995 ab
AF6200-4 375 k-q Dark Red Norland 999 ab
AF5521-1 387 jq BNC917-2 1023 ab
MSAFB635-15 390 j-p BNC833-2 1188 a

* AUDPC = Area under the disease progress curve was calculated from 26 Aug to 21 Sep according to the formula: > ;- [(R;+1 +
R))/2] [t — t], where R = disease severity rating (% of leaf surface affected) at the ith observation, ¢;= time (days) since the
previous rating at the ith observation, and n = total number of observations. Each value is the mean of three replicates.

¥ Means followed by the same letter are not significantly different at P = 0.05 as determined by ANOVA followed by Fisher’s
protected least significant difference test (LSD = 261).
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POTATO (Solanum tuberosum) X.S. Qu and A. Cohen
Early blight; Alternaria solani Department of Plant Pathology & Environmental Microbiology
The Pennsylvania State University
University Park, PA 16802

Evaluation of potato cultivars and breeding lines for resistance to early blight, 2023

Forty-six potato cultivars and advanced breeding lines were evaluated at The Pennsylvania State University Russell E.
Larson Agricultural Research Center in Pennsylvania Furnace, PA. The soil type was a Hagerstown silty clay loam.
Potatoes for each entry were planted on 26 May in plots arranged in a randomized complete block design with three
replicates per entry. Plots consisted of a single 4-ft long row with five seed pieces planted in each plot, with a 4-ft break
between plots. Each entry had an adjacent row of the susceptible cv. Dark Red Norland as a spreader row. Precipitation
was 4.61, 7.19, 5.19, and 3.09 in. for Jun, Jul, Aug, and Sep, respectively. To promote uniform spread of the pathogen to
all treatment plots, spreader rows were spray-inoculated with a conidial mixture of two isolates of Alternaria solani, at a
concentration of 5.2 x 10* conidia/ml on 21 Jul. For each plot, the percentage of symptomatic foliage was visually
assessed on a 0 to 100% scale on 11, 18, 25 Aug and 1, 4, 7 Sep. Disease data were compared by calculating the area
under the disease progress curve (AUDPC), subjected to analysis of variance, and means were separated using Fisher’s
protected least significant difference test (SAS v. 9.4, SAS Institute, Cary, NC).

Disease pressure from early blight was high and the most susceptible plots reached 100% disease severity by the end of the
season. Cultivars Kennebec and Russet Burbank were included as moderately resistant checks and Dark Red Norland was
included as a susceptible check. Snowden, NY174, AF6565-8, AF6075-8, AF5762-8, AF5071-2, Lakeview Russet, NY177,
Katahdin, AF6601-2 and MSAFB635-15 were characterized as moderately resistant because their AUDPC values were not
significantly different from the moderately resistant check Kennebec and lower than the moderately resistant check Russet
Burbank.

Cultivar/Line AUDPC*? Cultivar/Line AUDPC
Snowden 144 oY NY171 306 h-o
NY174 156 o AF5750-16 313 h-o
AF6565-8 157 o AF5707-1 315 h-o
Kennebec 161 o Shepody 342 h-o
AF6075-8 162 o Atlantic 384 h-n
AF5762-8 168 no BNC917-2 395 g-m
AF5071-2 168 no CO15211-1R 428 f-1
Lakeview Russet 177 mno Russet Norkotah 429 fk
NY177 179 mno AF6194-4 444 £
Katahdin 180 mno AF5933-4 485 f-1
AF6601-2 194 mno B3296-3 503 fgh
MSAFB635-15 195 mno AF6522-1 608 efg
Russet Burbank 200 mno Superior 622 ef
AF5521-1 201 mno AAF10596-1 641 ef
Chieftain 207 l-o BNC816-7 736 de
AF5735-8 208 1l-o0 BNC839-5 759 cde
WAF14096-5 218 k-o Dark Red Norland 909 bed
AF6200-4 220 k-o CO10098-5W/Y 923 bed
AF6165-9 227 j-o NCB2607-3 923 bed
BNC559-1 262 j-o Yukon Gold 978 be
NDAF141Y-3 265 i-o AF6340-6 989 b
MSAFB609-12 298 h-o NDAF12238Y-2 1011 b
AF5819-2 302 h-o BNC833-2 1314 a

* AUDPC = area under the disease progress curve was calculated from 11 Aug to 7 Sep according to the formula: > i;[(Ri; +
R))/2] [t — t], where R = disease severity rating (% of leaf surface affected) at the ith observation, ¢;= time (days) since the
previous rating at the ith observation, and n = total number of observations. Each value is the mean of three replicates.

¥ Means followed by the same letter are not significantly different at P = 0.05 as determined by ANOVA followed by Fisher’s
protected least significant difference test (LSD = 221).
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Supplemental Progress Report, 2023------------ March 13, 2024
Pennsylvania Regional Potato Germplasm Evaluation Program, 2023

Xinshun Qu and Adrianna Cohen
Department of Plant Pathology & Environmental Microbiology
The Pennsylvania State University

The objective of this project is to find new potato varieties and advanced breeding lines that are well adapted
to Pennsylvania potato growing conditions and have qualities that are suitable for processing use. We
cooperate with the directors of several other potato breeding programs from the Northeast US and a few
programs from outside the Northeast by evaluating their potato germplasm. Data from this project helps
breeders determine which lines to consider for potential release as new varieties, thereby bringing about new
potato varieties for you.

Regional trials were established in three counties across Pennsylvania: Lehigh Co., Erie Co., and the Russell
E. Larson Agricultural Research Center at Rock Springs, Centre Co. Please see the Progress Report from
January 2024 for details. During the winter months, tests were performed to evaluate germplasm for chip
and French fry processing. Presented in this report are the chip processing results (Tables 1-4) and French
fry results (Tables 5-7). The data are collected from small samples, which may not reflect all possible
variations one may see within a commercial harvest.

Materials and Methods

From harvest until November, tuber samples were placed in a pole barn where they were subjected to
fluctuating temperatures. Storage temperatures are listed at the bottom of each table. The chipping procedure
at the PSU Chip Lab was as follows. Four tubers from each breeding line/variety were peeled and sliced.
Eight slices from the center of each tuber were used for chipping. Slices (32 over the 4 tubers) were fried at
365°F. The chip samples were rated on a scale of 1-10, which is in accordance with the Snack Food Color
Chart. The oil used for chipping was soy-based oil (Bakers Chef heavy-duty oil). French fry tests were
conducted as follows. Four tubers were peeled and cut into strips. Nine strips from the center of each tuber
were used for frying. Strips (36 over the 4 tubers) were blanched in water for 3 minutes at 185°F then fried
for 3 minutes at 365°F. The samples were rated using the USDA scale.

Results
Yield results and listings of noteworthy varieties/lines were provided in the January 2024 progress report.

Chipping (Tables 1-4)
Atlantic and Snowden are the standard varieties to use for comparing the chip color of the other lines.

From out of field chipping at Rock Springs, Manistee had the best color; Atlantic, SP327, NY165,
Mackinaw, BNC816-3, and B3451-8 had acceptable color.

From chipping after 3 week reconditioning: At Rock Springs, Snowden, AF5933-4, AF6601-2, MSAFB635-
15, NY174, NY177, NY163, Brodie(NY140), AF6894-12, AF6898-1, AF6978-1, MSAA217-3, AF6876-18,
and AF6892-6 had the best color; AF6165-9, AF6200-4, AF6522-1, AF6565-8, B3296-3, BNC816-7,
MSAFB609-12, AF6200-7, AF6206-3, AF6206-5, AF6552-2, AF6652-3, AF6655-1, AF6669-10, AF6671-
10, WAF16107-2, WAF17045-2, WAF17049-2, AF6883-8, AF6886-3, AF6911-4, AF6979-3, MSBB626-
11, MSBB635-14, MSBB636-11, MSBB630-2, SP327, AC13126-1Wadg, BNC811-15, B3379-2, B3403-6,
B2869-29, B3471-1, AF6872-11, and AF6880-9 had acceptable color. At Lehigh County, NY174 had the
best color; Snowden, SP327, NY177, NY163, NY165, Brodie (NY140), MSAA217-3, MSBB626-11,
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AC13126-1Wadg, NC818-24, and Caribou Russet had acceptable color. At Erie County, Snowden, NY177,
NY163, NY165, and Brodie (NY140) had the best color; Atlantic, SP327, NY174, MSAA217-3, MSBB626-
11, MSBB630-2, and NC818-24 had acceptable color.

From chipping after 6 week reconditioning: At Rock Springs, Snowden, AF6165-9, AF6522-1, AF6601-2,
BNC816-7, MSAFB635-15, NY174, NY177, AF6894-12, AF6898-1, MSBB635-14, and AF6876-18 had the
best color; Atlantic, AF5933-4, AF6565-8, B3293-3, MSAFB609-12, NY163, Brodie (NY140), AF6200-7,
AF6206-3, AF6206-5, AF6552-2, AF6652-3, AF6655-1, AF6669-10, AF6671-10, WAF16107-2,
WAF17045-2, WAF17049-2, AF6883-8, AF6886-3, AF6911-4, AF6978-1, AF6979-3, MSAA217-3,
MSBB626-11, MSBB636-11, MSBB630-2, SP327, AC13126-1Wadg , BNC182-5, BNC811-15, B3379-2,
AF6872-11, AF6880-9, and AF6892-6 had acceptable color. At Lehigh County, NY174, NY177, NY165,
and MSAA217-3 had the best color; Atlantic, Snowden, SP327, Brodie (NY140), and AC13126-1Wadg had
acceptable color. At Erie County, Snowden, NY163, NY165, and Brodie (NY140) had the best color;
SP327, NY174, NY177, MSAA217-3, MSBB626-11, MSBB630-2, and NC818-24 had acceptable color.

From chipping directly from 45°F: At Rock Springs, Snowden, AF5933-4, AF6601-2, NY177, AF6206-5,
AF6655-1, WAF17045-2, AF6894-12, AF6898-1, MSBB636-11, AF6876-18, and AF6892-6 had the best
color; AF6165-9, AF6522-1, AF6565-8, B3296-3, BNC816-7, MSAFB609-12, MSAFB635-15, NY174,
NY163, Brodie (NY140), AF6200-7, AF6206-3, AF6552-2, AF6652-3, AF6669-10, AF6671-10,
WAF16107-2, WAF17049-2, AF6883-8, AF6886-3, AF6911-4, AF6978-1, MSAA217-3, MSBB635-14,
MSBB630-2, SP327, and AF6880-9 had acceptable color. At Lehigh County, NY174 and NY163 had the
best color; NY177, NY165, Brodie (NY140), and AC13126-1Wadg had acceptable color. At Erie County,
NY177, NY163, NY165, and Brodie (NY140) had the best color; Snowden, NY177, and NC818-24 had
acceptable color.

French fry Tests (Tables 5-7)

At Rock Springs, Lakeview Russet, AAF10596-1, AF5071-2, AF5521-1, AF5762-8, SP327, AF5736-16,
AF6298-2, AF6465-7, A12327-5, COA15494-8, Portage Russet, AF6855-4, AAF16069-2, COAF16277-4,
and AAF15291-5 had the best color. At Lehigh County, SP327 had the best color. At Erie County, SP327,
Lakeview Russet, and Portage Russet had the best color.

Pennsylvania Potato Research Program, Pennsylvania Department of Agriculture and USDA funded
this research in conjunction with donations. This research is the result of cooperation of growers,
industry and PSU staff. The growers hosting the plots provided contributions (land, fertilizer,
pesticides, time, etc.). University of Maine, Cornell University, North Carolina State University.
USDA Maine, USDA Idaho, Colorado State University, Michigan State University, University of
Wisconsin potato breeding programs and Solanum International, Parkland Seed, Maine Potato Lady,
Sterman Masser Inc., Pennsylvania Co-Operative Potato Growers, Inc. provided seed. Special thanks
to Nathan Tallman, Bob Leiby, Mike Peck and Jonathan Price who made sure this project was
completed.
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Table 1. Out of field chip color results of early season potato evaluation in Centre County, Russell
E. Larson Agricultural Research Center at Rock Springs, 2023.

Variety/line Specific Gravity Chip Color
Atlantic 1.087 4
SP327 - 5
NY165 1.076 4
Manistee 1.083 3
Mackinaw 1.079 5
BNC816-3 1.081 4
B3451-8 1.088 4

Harvest and chipping on August 18, 2023; 92 days from planting.

Chip color is based on a 1 — 10 scale with 1 = lightest, 10 = darkest, 1 — 5 = acceptable chip color.
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Table 2. Chip color results of potato evaluation in Centre County, Russell E. Larson Agricultural
Research Center at Rock Springs, 2023.

. . . . Chip Color
Variety/line Specific Gravity Feb! Mar? Mar®
Atlantic 1.095 6 5 6
Snowden 1.095 3 3 3
AF5933-4 1.094 3 4 3
AF6165-9 1.091 4 3 4
AF6200-4 1.089 5 6 6
AF6522-1 1.085 4 3 4
AF6565-8 1.087 4 4 4
AF6601-2 1.083 3 3 3
B3296-3 1.090 4 4 4
BNC816-7 1.083 4 3 5
MSAFB609-12 1.091 4 4 5
MSAFB635-15 1.091 3 3 4
NY174 1.090 3 3 4
NY177 1.096 3 3 3
NY163 1.087 3 4 4
Brodie (NY140) 1.078 3 4 4
AF6200-7 1.098 5 5 5
AF6206-3 1.089 4 4 4
AF6206-5 1.099 4 4 3
AF6552-2 1.088 4 4 5
AF6652-3 1.085 5 5 5
AF6655-1 1.086 4 4 3
AF6669-10 1.086 4 4 4
AF6671-10 1.094 4 5 4
WAF16107-2 1.089 4 4 4
WAF17045-2 1.084 4 4 3
WAF17049-2 1.094 5 5 4
AF6883-8 1.093 4 5 4
AF6886-3 1.083 4 5 4
AF6894-12 1.093 3 3 3
AF6896-1 1.091 6 7 8
AF6898-1 1.092 3 3 3
AF6911-4 1.094 4 4 5
AF6978-1 1.085 3 4 4
AF6979-3 1.078 5 5 8
MSAA217-3 1.093 3 4 5
MSBB626-11 1.089 5 5 6
MSBB635-14 1.078 4 3 4
MSBB636-11 1.080 4 4 3
MSBB630-2 1.080 4 4 4
NC818-24 1.085 6 7 6
SP327 1.084 4 4 5
AC13126-1Wadg 1.087 5 5 6
BNC182-5 1.091 6 5 6
BNC811-15 1.086 5 5 6




B3379-2 1.095 5 5 6
B3403-6 1.095 5 6 6
B2869-29 1.093 5 6 6
B3471-1 1.086 5 6 6
Caribou Russet 1.075 6 6 7
AF6872-11 1.098 5 5 7
AF6876-18 1.089 3 3 3
AF6880-9 1.087 4 4 5
AF6892-6 1.082 3 4 3

" Feb. = Stored at 45°F from November 30, 2023 then transferred to 55°F three weeks prior to chipping on February 12,

2024.

* Mar. = Stored at 45°F from November 30, 2023 then transferred to 55°F six weeks prior to chipping on March 6,

2024.

3 Mar. = Stored at 45°F from November 30, 2023 and chipped on March 5, 2024.

Chip color is based on a 1 — 10 scale with 1 = lightest, 10 = darkest, 1 — 5 = acceptable chip color.
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Table 3. Chip color results of potato evaluation in Lehigh County, Smokey Wessner’s Farm, 2023.

. . . . Chip Color
Variety/line Specific Gravity Feb! Mar? Mar®
Atlantic 1.089 7 5 7
Snowden 1.083 4 4 6
SP327 1.085 5 5 6
NY174 1.089 3 3 3
NY177 1.095 4 3 4
NY163 1.088 4 X 3
NY165 1.085 4 3 4
Brodie (NY140) 1.081 4 4 5
MSAA217-3 1.092 5 3 6
MSBB626-11 1.073 5 6 6
AC13126-1Wadg 1.073 5 4 5
NC818-24 1.091 5 6 7
Caribou Russet 1.081 5 6 7

" Feb. = Stored at 45°F from November 30, 2023 then transferred to 55°F three weeks prior to chipping on February 12,
2024.

* Mar. = Stored at 45°F from November 30, 2023 then transferred to 55°F six weeks prior to chipping on March 3,
2024.

3 Mar. = Stored at 45°F from November 30, 2023 and chipped on March 5, 2024.

Chip color is based on a 1 — 10 scale with 1 = lightest, 10 = darkest, 1 — 5 = acceptable chip color.
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Table 4. Chip color results of potato evaluation in Erie County, Mark Troyer’s Farm, 2023.

. . . . Chip Color
Variety/line Specific Gravity Feb! Mar? Mar®
Atlantic 1.083 5 6 6
Snowden 1.086 3 3 4
SP327 1.085 5 5 6
NY174 1.089 4 4 3
NY177 1.091 3 4 4
NY163 1.087 2 3 3
NY165 1.081 3 3 3
Brodie (NY140) 1.087 2 3 3
MSAA217-3 1.088 4 4 7
MSBB626-11 1.080 4 5 6
MSBB630-2 1.075 5 4 6
NC818-24 1.084 5 5 5

" Feb. = Stored at 45°F from November 30, 2023 then transferred to 55°F three weeks prior to chipping on February 12,
2024.

* Mar. = Stored at 45°F from November 30, 2023 then transferred to 55°F six weeks prior to chipping on March 6,
2024.

3 Mar. = Stored at 45°F from November 30, 2023 and chipped on March 5, 2024.

Chip color is based on a 1 — 10 scale with 1 = lightest, 10 = darkest, 1 — 5 = acceptable chip color.
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Table 5. French fry color for russet skinned or long white potato evaluation trial in Centre County,
Russell E. Larson Agricultural Research Center at Rock Springs, 2023.

L . . French Fry Color
Variety/line Specific Gravity Feb' Mar? Mar’
Kennebec 1.081
Lakeview Russet 1.080 0 0 1
Russet Burbank 1.078 1 1
Russet Norkotah 1.072 1 1
Yukon Gold 1.084 3
AAF10596-1 1.099 00 00
AF5071-2 1.089 00 00
AF5521-1 1.092 00 00
AF5707-1 1.083 1 1
AF5750-16 1.078 2 1
AF5762-8 1.089 00 0
AF6075-8 1.069 1 1
SP327 1.084 00 00
AF5736-16 1.092 00 00
AF6298-2 1.081 0 0
AF6446-17 1.074 0 1
AF6465-7 1.084 0 0
Caribou Russet 1.075 1 2 2
A12327-5 1.078 0 0
COA15494-8 1.074 00 0
Portage Russet 1.090 0 0 0
Libero 1.078 2 1 2
AF6750-3 1.073 1 1
AF6814-1 1.082 1 1
AF6855-4 1.087 0 0
AAF15086-5 1.090 1 1
AAF16069-2 1.084 0 0
COAF16277-4 1.074 0 0
AF6989-3 1.075 1 0
COAF16090-14 1.058 2 4
AAF15193-6 1.075 1 1
AAF15291-5 1.082 0 0
AAF15402-1 1.068 1 1
NDAF1791-1 1.098 0 1
NDAF1791-3 1.091 0 1
NDAF1791-6 1.089 1 1
AF6997-1 1.083 0 1 0

" Feb. = Stored at 45°F from November 30, 2023, then transferred to 55°F three weeks prior to frying on February 13,
2024.

? Mar. = Stored at 45°F from November 30, 2023, then transferred to 55°F six weeks prior to frying on March 4, 2024.

? Mar. = Stored at 45°F from November 30, 2023 and fried on March 4, 2024.

French Fry Color: USDA Scale Color Standers for Frozen Fried Potatoes with 000 = lightest, 4 = darkest.
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Table 6. French fry color for russet skinned or long white potato evaluation trial in Lehigh County,
Smokey Wessner’s Farm, 2023.

. . . . French Fry Color
Variety/line Specific Gravity Feb' Mar? Mar®
Russet Norkotah 1.072 1 1
SP327 1.085 0 00
Libero 1.083 1 1 1
Caribou Russet 1.081 1 0 2

" Feb. = Stored at 45°F from November 30, 2023, then transferred to 55°F three weeks prior to frying on February 13,
2024.

* Mar. = Stored at 45°F from November 30, 2023, then transferred to 55°F six weeks prior to frying on March 4, 2024.

3 Mar. = Stored at 45°F from November 30, 2023 and fried on March 4, 2024.

French Fry Color: USDA Scale Color Standers for Frozen Fried Potatoes with 000 = lightest, 4 = darkest.
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Table 7. French fry color for russet skinned or long white potato evaluation trial in Erie County,
Mark Troyer Farm, 2023.

L . . French Fry Color
Variety/line Specific Gravity Feb' Mar? Mar’
SP327 1.085 0 00
Lakeview Russet 1.084 00 0
Libero 1.060 1 1 1
Portage Russet 1.091 00 0 0

" Feb. = Stored at 45°F from November 30, 2023, then transferred to 55°F three weeks prior to frying on February 13,

2024.

* Mar. = Stored at 45°F from November 30, 2023, then transferred to 55°F six weeks prior to frying on March 4, 2024.

? Mar. = Stored at 45°F from November 30, 2023 and fried on March 4, 2024.

French Fry Color: USDA Scale Color Standers for Frozen Fried Potatoes with 000 = lightest, 4 = darkest.
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Promising Potato Varieties for Pennsylvania

Fresh Market

AF5280-5: a fresh market variety with a medium maturity from University of Maine

In Rock Springs trials over 8 years marketable yield averaged 123% of Atlantic.

In Southeastern Pennsylvania trials over 5 years marketable yield averaged 110% of
Atlantic.

In Erie County trials over 2 years marketable yield averaged 105% of Atlantic.

Tubers are round to oblong with slightly netted skin. Low levels of pickouts; misshapen,
sunburn, and some growth cracks have been observed. It had average 5% hollow heart and 5%
internal browning. Over 15 trials the specific gravity averaged 0.026 less than Atlantic. Has
moderate scab resistance.

Brodie (NY140): a dual-purpose variety with late maturity from Cornell University

Evaluated between 2004-2015, and 2023

Large tubers with round-oblong shape and smooth skin
Higher marketable yields than Atlantic at three locations
Gravity lower that Atlantic

Fair appearance

Size profile similar to Atlantic

Low levels of pickouts

Good chip color from cold storage

Russets

Portage Russet: a dual purpose variety from University of Wisconsin

Mostly long shape with light russet texture, similar to Silverton

High marketable yield. In one Rock Springs trial marketable yield averaged 128% of
Russet Norkotah, 122% of Russet Norkotah in Erie Co.

Low levels of pickouts

Good for storage

Caribou Russet: a dual purpose variety with mid-season maturity from University of Maine

Mostly oblong with a light russet texture

Very uniform shape and type

High yield. In Rock Springs trials over 10 years marketable yield averaged 103% of
Russet Norkotah

Low levels of pickouts

High tolerance to heat and drought

Moderate common scab resistance

Libero: a russet skin with light yellow flesh variety from Parkland Seed

Medium early variety well suited for the fresh market with good frying capabilities
Oblong-long tubers with a uniform light russet texture and light yellow flesh color
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e Inone Rock Springs trial marketable yield averaged 97% of Russet Norkotah
e Baked, roasted, boiled, mashed, or as fresh-cut fries
e Very low levels of pickouts

Reds

NDAF113484B-1: a red skin variety with medium early maturity from University of Maine

e In Rock Springs trials over 7 years marketable yield averaged 86% of Chieftain.

e In Southeastern Pennsylvania trials over 4 years marketable yield averaged 101% of

Chieftain.

e In Erie County trials over 4 years marketable yield averaged 88% of Chieftain.
Tubers are mostly round with moderate smooth skin. Low levels of pickouts; sunburn have been
observed. Over 15 trials the specific gravity averaged 0.019 lower than Chieftain. Average yields
are similar to Dark Red Norland, holds its color well in storage. It has moderate scab, shatter and
black spot resistance.

A11573-5RYsto: a red skin with yellow flesh variety from USDA Idaho
e Dark red skin, yellow flesh

Mostly round with moderately smooth skin

Highest overall appearance

High yield, marketable yield 146% of Chieftain at Rock Springs

Small size profile

Low levels of pickouts

Chipping

Bliss (NY163): a chip variety with medium maturity from Cornell University

e In Rock Springs trials over 6 years marketable yield averaged 113% of Atlantic.

¢ In Southeastern Pennsylvania trials over 4 years marketable yield averaged 76% of

Atlantic.

e In Erie County trials over 5 years marketable yield averaged 122% of Atlantic
Tubers are mostly round with moderately smooth skin. Low levels of pickouts; sunburn and
growth cracks have been observed. Over 15 trials the specific gravity averaged 0.004 lower than
Atlantic. Chip color has been equal to Snowden. It has moderate scab resistance.

NY174: a chip variety from Cornell University

e Inone Rock Springs trial marketable yield averaged 114% of Atlantic.

e In one Southeastern Pennsylvania trial marketable yield averaged 116% of Atlantic.

e In one Erie County trial marketable yield averaged 247% of Atlantic.
Tubers are round-oblong with a slight net. No pickouts. Over 3 trials the specific gravity
averaged the same as Atlantic. Tubers averaged 34% in the 1 7/8” to 2 '4” size class and 53% in
the 2 52” to 3 /27 size class.

SP327: a chipping variety from Sunrise Potato
e In Rock Springs trials 2 years marketable yield averaged 124% of Atlantic.

54



In Southeastern Pennsylvania trials 2 years marketable yield averaged 83% of Atlantic.
In Erie County trials 2 years marketable yield averaged 173% of Atlantic.

Tubers are round with slightly netted skin. Low levels of pickouts; sunburn observed. It had an

average 4% hollow heart and 9% internal browning. Over 6 trials the specific gravity averaged
0.006 less than Atlantic.

Early Season

Laperla: early maturing variety from Solanum International

Very early tablestock and mainly marketed straight from the field
Attractive smooth yellow skin and light yellow flesh

Mostly round tubers

High yielding, marketable yield 145% of Superior at Rock Springs
Good drought tolerance

Suitable for organic production

Susceptible to Metribuzin (Sencor)

Natascha: early maturing variety from Hanse Seed

Tubers are mostly round with slightly netted skin.

Marketable yield was 144% of Superior. 38% of tubers were in the 1 7/8” to 2 /2" size
class and 40% in the 2 2 to 3 2" size class. It has no hollow heart or internal defects
and low levels of pickouts.

Specific gravity was 0.015 less than Superior.

NY165: early to mid-season chipstock from Cornell University

Mostly round to oblong tubers with slightly netted skin
Specific gravity has averaged 0.007 less than Atlantic

High marketable yields (better than Snowden)

Specific gravity has averaged 0.007 less than Atlantic

Very good chip color out of cold storage (better than Snowden)
No hollow heart or internal defects

Low levels of pickouts

Moderately resistant to common scab
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