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Reflecting on the 2020 Preliminary Results of the Mesotunnel System in NY 

By Kellie Damann and Sarah Pethybridge, Cornell AgriTech, Geneva 

Finding new methods and developing innovative systems for growers is a top priority for many 
agricultural researchers. We want to find ways to help growers produce the best quality produce and 
stress less about crop protection. That is why the EVADE lab at Cornell AgriTech was excited to test out 
the mesotunnel system in 2020 and understand the benefits for organic cucurbit growers in NY. If you 
have been following the last few articles, then you are familiar with some of the benefits this system can 
provide growers. In this article we would like to share the preliminary results from the season, so you 
can see first-hand the impacts this could have on your cucurbit crop. Due to COVID-19 restrictions our 
trials had to be adjusted but we were still able to gain some valuable insight on the potential for this 
system. 

The trial was located on certified organic land at Cornell AgriTech, Geneva. The information collected 
was focused on determining the impact of the mesotunnel on the insect pests and diseases of cucurbits. 
This included Cucumber Beetles and Squash Bugs along with the diseases they vector: Bacterial Wilt and 
Cucurbit Yellow Vine Disease (CYVD), respectively.  We also monitored the incidence and severity of two 
commonly encountered fungal diseases, powdery mildew and downy mildew. Along with this we 
observed the behavior of pollinators within and outside the mesotunnel. At the end of the season, we 
collected yield data which compared the numbers of marketable fruit to unmarketable fruit and noted 
the factors that contributed to the unmarketable category. Two crops were included in the study: 
muskmelon (var. Athena) and acorn squash (var. Honey Bear). Each crop was grown in a single three-
row plot either within the mesotunnel or uncovered.   

 

Mesotunnel trial on the Cornell AgriTech Gates West certified organic research farm.  The front is the 
acorn squash crop (mesotunnel and uncovered). Behind is the muskmelon crop with the same 

treatments. Photo by Kellie Damann. 

So, what happened? Findings indicated that the mesotunnel system prevented insect pests from getting 
into the tunnel and causing damage. There was also a noticeable decrease in the incidence of plants 
affected by bacterial wilt and CYVD.  

Squash. In the squash plots, cucumber beetles and squash bugs were present in the uncovered plot, but 
only a few cucumber beetles sneaked into the tunnel. This was late enough in the season, so no damage 



resulted. The squash bug infestation led to 41% of the plants in the uncovered plot to be affected by 
CYVD. None of the plants in the mesotunnel had symptoms of CYVD. Although the netting was highly 
effective at preventing most of the insect pests from entering, towards the end of the season there was 
a large spike of aphids that formed within the tunnel. Fortunately, most of the fruit on the vines were at 
or near maturity so it did not impact the yield. Over the next few seasons, we are planning on observing 
if this is a trend and determining the best methods to control aphid populations. The uncovered squash 
plot had a slightly higher marketable yield than the covered. This variety produced a large amount of 
vegetative growth which could explain the slight reduction in yield due to the restricted space for fruit 
development to occur. This upcoming season we are testing a different variety to see how well it 
compares in this system.  

  

Both pictures are from within the mesotunnel showing misshapen and not mature fruit due the growth 
under the main stem. Photos by Kellie Damann. 

Muskmelon. In the muskmelon plots, cucumber beetle populations increased significantly from the 
middle of July through to the end of August. The influx in cucumber beetles lead to 65% of the 
muskmelon plants in the uncovered plot showing symptoms of bacterial wilt leading to plant death. On 
the other hand, only 29% of the plants in the tunnel showed symptoms of bacterial wilt. Symptoms of 
bacterial wilt were not observed until mid-August within the tunnel, so these plants already had 
produced fruit which were close to maturity.   

At harvest, some significant differences appeared between the mesotunnel and uncovered plots. Eighty-
eight fruit were harvested from the mesotunnel while only 65 from the uncovered plot. Of the total 
number harvested, 70 fruit were deemed marketable in the mesotunnel plot, while only 24 were 
marketable in the uncovered plot. In the uncovered plot most of the damage was due to insect damage, 
cracking, soft spots, and poor netting. In the tunnels unmarketable fruit was mainly due to overripe 
fruits that had soft spots. Fruit within the mesotunnel also ripened about a week earlier than in the 
uncovered plot. 



 

Left: Melon grown in the uncovered plot with significant damage to the skin; Right: Melon grown within 
the mesotunnel. Photo by Kellie Damann. 

Looking forward to 2021. Trials in 2020 therefore showed significant promise at excluding pest insects 
and were especially effective in muskmelon. This year we will be conducting larger replicated trials to 
gain an even better understanding on how this system works in organic cucurbit production. We will 
also be including a trial to investigate weed suppression options for their compatibility in a mesotunnel 
system.   

This research is funded through the USDA-NIFA Organic Research and Extension Initiative led by Iowa 
State University. Sarah Pethybridge and Kellie Damann (Cornell AgriTech, Geneva) are the New York 
collaborators on this project. More details on the New York research can be found by contacting Sarah 
(sjp277@cornell.edu); (315)744-5359 [cell] or Kellie (kcd48@cornell.edu); (585)233-6779 [cell]. 

Please visit our project’s website and follow us on Twitter to stay up to date on all the latest mesotunnel 
news. 

The Current Cucurbit Project: https://www.cucurbit.plantpath.iastate.edu/ 

Twitter: @TCucurbit 

YouTube: The Current Cucurbit 

Join our mailing list: cucurbit-news@iastate.edu 

EVADE Lab Website (NY): https://blogs.cornell.edu/pethybridgelab/ 

Twitter (NY): @Cornell_EVADE 
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6KHOO 6QDS 



 

 

/LQFROQ 

· )URP�)HGFR�6HHGV 
· ³9LQHV�XS�WR��
�EHDU��–�ò��VOHQGHU�FXUYHG�

SRGV�ZLWK�KHDYLHVW�SURGXFWLRQ�LQ�PLG--XO\��
&RQVLVWHQWO\��–��SHDV�SHU�SRG��6XVFHSWLEOH�
WR�30�DQG�RWKHU�GLVHDVHV�VR�D�JRRG�FKRLFH�
RQO\�LI�\RX�FDQ�JHW�RQ�\RXU�JURXQG�LQ�HDUO\�
VSULQJ��7ROHUDQW�WR�FRPPRQ�ZLOW�UDFH��´�� 

· 7RWDO� RI� ���� R]� KDUYHVWHG� RYHU� ��� GD\V�
HTXDO�WR�����OEV�SHU�KXQGUHG�IRRW�URZ 

· /RQJHVW� GD\V� WR� PDWXULW\�� VKRUW� KDUYHVW�
ZLQGRZ�RI�DERXW���ZHHNV 

· +DG� VRPH� SRZGHU\� PLOGHZ� LVVXHV� LQ� WKH�
KLJK�WXQQHO�WRZDUGV�WKH�HQG�RI�KDUYHVW�� 

· $YHUDJHG���RXW�RI���IRU�WDVWH 
· 7DVW\�DQG�VZHHW 

6KHOO�3HDV 
3/6��� 

· )URP�3XUH�/LQH�6HHGV 
· ³3ODQWV� DUH� ��-��´� WDOO� ZLWK� SOHQW\� RI� IROLDJH�

DQG� YLJRU�� 7KH� SODQW� VWHPV� DQG� OHDYHV� DUH� DQ�
DWWUDFWLYH� GDUN� EOXH-JUHHQ�� ZKLOH� SHD� SRGV�
WKHPVHOYHV� VWDQG� RXW� DJDLQVW� WKH� IROLDJH� ZLWK�
EULJKW�JUHHQ�FRORU�IRU�DQ�HDV\�KDUYHVW�´ 

· +DG�VRPH�SRZGHU\�PLOGHZ� LVVXHV� LQ� WKH�KLJK�
WXQQHO�WRZDUGV�WKH�HQG�RI�KDUYHVW�� 

· 7RWDO� RI�����R]�KDUYHVWHG�RYHU����GD\V� HTXDO�
WR����OEV�SHU�KXQGUHG�IRRW�URZ 

· 6KRUW�KDUYHVW�ZLQGRZ�RI�DERXW���ZHHNV 
· $YHUDJHG�����RXW�RI���IRU�WDVWH 
· %ULJKW� IODYRU� DQG� D� OLWWOH� VZHHW�� QRW� D� VWURQJ�

WDVWH 

3/6���� 

· )URP�3XUH�/LQH�6HHGV 
· ³3/6� ���� LV� D� VHFRQG� HDUO\� $ILOD�

GHYHORSHG� DW� 3XUH� /LQH� 6HHG¶V� UHVHDUFK�
IDFLOLW\��'RXEOH� SRGV� ILOOHG�ZLWK� �-�� SHDV�
FUHDWH� IDQWDVWLF� \LHOGV�  7KLV� SHD� LV�
UHVLVWDQW�WR�)XVDULXP�:LOW�5DFH����5DFH����
DQG�)XVDULXP�5RRW�5RW�´ 

· 7RWDO� RI� ���� R]� KDUYHVWHG� RYHU� �� ZHHNV�
HTXDO�WR����OEV�SHU�KXQGUHG�IRRW�URZ 

· /RQJHVW�KDUYHVW�ZLQGRZ�RI���ZHHNV 
· $YHUDJHG�����RXW�RI���IRU�WDVWH 
· 6ZHHW�DQG�GHOLFLRXV 

3/6���� 

· )URP�3XUH�/LQH�6HHGV 
· ³7KH�ORQJ�SRLQWHG�SRGV�RI�3/6�����ILOO� WR� WKH�

WLS� ZLWK� ��-��� GDUN� JUHHQ� SHDV� RI� H[FHOOHQW�
IODYRU�� 7KHVH� QLFH�� OLJKW� JUHHQ� SRGV� UHDOO\�
VWDQG� RXW� DJDLQVW� WKH� GDUN� EOXH-JUHHQ� IROLDJH��
$� VWURQJ-VWHPPHG� YDULHW\� –� LW� KROGV� XSULJKW�
WKURXJKRXW� WKH� VHDVRQ�� PDNLQJ� KDUYHVW� TXLFN�
DQG�YHU\�UHZDUGLQJ�´� 

· 7RWDO�RI�����R]�KDUYHVWHG�RYHU���ZHHNV�HTXDO�
WR����OEV�SHU�KXQGUHG�IRRW�URZ 

· 6KRUW�KDUYHVW�ZLQGRZ�RI�DERXW���ZHHNV 
· $YHUDJHG�����RXW�RI���IRU�WDVWH 
· 6WURQJ�SHD�IODYRU 



 

 

3/6���� 

· )URP�3XUH�/LQH�6HHGV 
· ³5HFHQW�WULDOV�RI�3/6�����KDYH�VKRZQ�WKLV�

SHD¶V� FDSDELOLW\� WR� UHWXUQ� WUHPHQGRXV�
\LHOGV��7KHVH� ORQJ� OLJKW� JUHHQ� SRGV� UHDOO\�
VWDQG� RXW� DJDLQVW� WKH� VWURQJ�� GDUN� EOXH-
JUHHQ�$ILOD�YLQH��:LWK� WZR�SRGV�SHU�QRGH�
DQG���-���SHDV�SHU�SRG�´� 

· 7RWDO� RI� ���� R]� KDUYHVWHG� RYHU� �� ZHHNV�
HTXDO�WR����OEV�SHU�KXQGUHG�IRRW�URZ 

· $YHUDJHG�����RXW�RI���IRU�WDVWH 
· $�OLWWOH�EODQG�EXW�VWLOO�WDVW\ 

3/6���� 

· )URP�3XUH�/LQH�6HHGV 
· ³3ODQWV� ZLOO� SURGXFH� ORQJ� SRGV�� ZLWK� RQ�

DYHUDJH� ��� SHDV� LQ� HDFK� SRG�� 3XUH�/LQH� VD\V��
³)UHVK�PDUNHW� FXVWRPHUV� DUH� UDYLQJ� DERXW� WKH�
HDVH�RI�KDQG-SLFNLQJ�GXH�WR�KLJK�VHW�RI�SRGV�LQ�
SODQW�DQG�XSULJKW�SODQW�W\SH�´ 

· 7RWDO�RI�����R]�KDUYHVWHG�RYHU���ZHHNV�HTXDO�
WR����OEV�SHU�KXQGUHG�IRRW�URZ 

· /DUJHVW� SRGV� RI� DOO� WKH� VKHOO� YDULHWLHV�� ��� RU�
PRUH�SHDV�WR�D�SRG 

· $YHUDJHG���RXW�RI���IRU�WDVWH 
· 6ZHHW�DQG�WDVW\ 



 

 

6XJDU�'DGG\ 

· )URP�3XUH�/LQH�6HHGV 
· 7RWDO� RI� ���� R]� KDUYHVWHG� RYHU� �� ZHHNV�

HTXDO�WR����OEV�SHU�KXQGUHG�IRRW�URZ 
· +DG� VRPH� SRG� ILOO� LVVXHV�� ZLWK� VHYHUH�

FXUYLQJ� DQG� RQO\� RQH� SHD� SHU� SRG��
SRVVLEO\�GXH�WR�WKH�KHDW 

· $YHUDJHG���RXW�RI���IRU�WDVWH 
· 6WURQJ�SHD�IODYRU�DQG�D�OLWWOH�VZHHW 

6QDS 

66��� 

· )URP�3XUH�/LQH�6HHGV 
·  3UH-FRPPHUFLDO�SURGXFWLRQ�VR�QR�LQIRUPDWLRQ 
· 7RWDO�RI�����R]�KDUYHVWHG�RYHU���ZHHNV�HTXDO� WR�

���OEV�SHU�KXQGUHG�IRRW�URZ 
· $YHUDJHG�����RXW�RI���IRU�WDVWH 
· ,QWHUHVWLQJ�WDVWH��YHU\�QLFH 

66���� 

· )URP�3XUH�/LQH�6HHGV 
· ³&RPSDFW�SODQW� WKDW� IRUPV�D�KHDY\�VHW� RI�

H[WUD-ORQJ�� H[WUD� WDVW\� SRGV� WKDW� ULSHQ�
ZLWKLQ� D� VKRUW� ZLQGRZ�� 7KLV� VWURQJO\�
LPSURYHG� VQDS� SHD� RIIHUV� YHU\� KLJK� \LHOG�
SRWHQWLDO��6XLWDEOH� IRU�PXOWLSOH�VXFFHVVLRQ�
SODQWLQJV�´� 

· 7RWDO� RI� ���� R]� KDUYHVWHG� RYHU� �� ZHHNV��
HTXDO�WR����OEV�SHU�KXQGUHG�IRRW�URZ 

· $YHUDJHG�����RXW�RI���IRU�WDVWH 
· 1RW�YHU\�VZHHW�EXW�WDVW\ 

66��� 

· )URP�3XUH�/LQH�6HHGV 
· 3UH-FRPPHUFLDO�VR�QR�LQIRUPDWLRQ�DYDLODEOH 
· 7RWDO�RI�����R]�KDUYHVWHG�RYHU���ZHHNV�HTXDO�

WR����OEV�SHU�KXQGUHG�IRRW�URZ 
· 6PDOO�SRGV��EXW�ZHOO�ILOOHG 
· /RWV�RI�VPDOO�SRGV 
· $YHUDJHG�����RXW�RI���IRU�WDVWH 
· 9HU\�VZHHW�DQG�WDVW\ 



 

 

7HQGHUVZHHW 

· )URP�3XUH�/LQH�6HHGV 
· ³+HDY\� \LHOGLQJ� YDULHW\� ZLWK� H[WUD-ODUJH��

VWULQJOHVV�SRGV��9LJRURXV�SODQWV�NHHS� \LHOGLQJ�
IRU�PXOWLSOH�SLFNV�´� 

· 7RWDO�RI�����R]�KDUYHVWHG�RYHU���ZHHNV�HTXDO�
WR����OEV�SHU�KXQGUHG�IRRW�URZ 

· $YHUDJHG�����RXW�RI���IRU�WDVWH 
· *RRG�SHD�IODYRU��WDVW\ 

6XSHU�6XJDU�6QDS 

· )URP�+DUULV�6HHGV 
· ³7KLV� LPSURYHPHQW� WR� WKH� RULJLQDO� 6XJDU�

6QDS� RIIHUV� HDUOLHU� PDWXULW\�� 30�
UHVLVWDQFH�� DQG� LQWHUPHGLDWH� UHVLVWDQFH� WR�
EHDQ� OHDI� UROO� YLUXV�� 6XSHU� 6XJDU� 6QDS¶V�
WDOO���WR��¶�YLQHV�QHHG�VXSSRUW�´ 

· 7RWDO� RI� ���� R]� KDUYHVWHG� RYHU� �� ZHHNV�
HTXDO�WR�����OEV�SHU�KXQGUHG�IRRW�URZ 

· %LJJHVW� SRGV� DQG� SODQWV� ZHUH� H[WUHPHO\�
WDOO 

· $YHUDJHG�����RXW�RI���IRU�WDVWH 
· %ULJKW��UHIUHVKLQJ�WDVWH��GHOLFLRXV 



 

 

7KDQN�\RX�WR�3XUH�/LQH�
6HHGV��)HGFR�6HHGV��+LJK�
0RZLQJ�6HHGV�DQG�+DUULV�
6HHGV�IRU�SURYLGLQJ�VHHG�IRU�

WKLV�WULDO 

2WKHU 
3DUVOH\�3HD 

· )URP�3XUH�/LQH�6HHGV 
· *DUQLVK�SHDV 
,QWHUHVWLQJ�WR�JURZ��WDVWHG�OLNH�SHDV��YHU\�WDVW\� 
��IHHW�ILOOHG�D�KDOI�VL]H�KDUYHVW�WRWH��VR�GHILQLWHO\�JRRG�
\LHOGLQJ��7UHOOLVLQJ�DQG�NHHSLQJ� WKHP�FOHDQ�PD\�EH�D�
OLWWOH�ELW�RI�DQ�LVVXH�GHSHQGLQJ�RQ�KRZ�DQG�ZKHQ�\RX�
KDUYHVW�� 7KH\� KDYH� WKH� OHDYHV� LQVWHDG� RI� WHQGULOV� VR�
WKH\�DUHQ
W� DEOH� WR�JUDE�D� WUHOOLV� LQ� WKH�VDPH�ZD\��:H�
GLG� WKLQN� WKH� )ORULGD� ZHDYH� ZRUNHG� GHFHQWO\� ZLWK�
WKHP�VLQFH�WKH�JDUQLVK�SDUWV�IORSSHG�RYHU�WKH�WZLQH�WR�
KROG� WKH� SODQWV� XS��
0LJKW� EH� ZRUWK�
KDUYHVWLQJ� ���� RI� WKH�
HQGV� DQG� NHHSLQJ� ����
IRU� VXSSRUW�� <RX�PLJKW�
QHHG� WR� GR� PXOWLSOH�
SODQWLQJV� DV� WKH\� DUH�
SUHWW\� GHWHUPLQDWH� ZLWK�
UHJXODU� UHPRYLQJ� RI�
JDUQLVKHV�� :H�
UHFRPPHQG� XVLQJ�
FOLSSHUV�WR�KDUYHVW 



Variety Company Type

Harvest 
Weight 

(oz)

Weight 
(lbs) per 

100 ft

Average taste 
(1-5 with 5 

being 
delicious) Notes

Lincoln Fedco Seeds Shell 264 110 4.0
PLS 14 Pure Line Seeds Shell 147.4 61 3.8
PLS534 Pure Line Seeds Shell 156.4 65 3.8
PLS560 Pure Line Seeds Shell 149.2 62 3.8
PLS566 Pure Line Seeds Shell 170 71 3.5
PLS595 Pure Line Seeds Shell 170 71 4.0
SS32 Pure Line Seeds Snap 211 88 4.3
SS141 Pure Line Seeds Snap 234.8 98 3.3
SS473 Pure Line Seeds Snap 196.6 82 3.5
Sugar Daddy Pure Line Seeds Snap 132.2 55 4.0
Super Sugar Snap Harris Seeds Snap 240 100 4.2 Trellis - 5 ft tall
Tendersweet Pure Line Seeds Snap 149 62 4.3
Parlsey Pea Pure Line Seeds Garnish

2021 Pea Variety Trial Table 1



Variety Company Type
Date 

Planted
First 

Harvest
Last 

Harvest DTM
Harvest 
Length

Lincoln Fedco Seeds Shell 3/24/2021 6/15/2021 6/29/2021 83 14
PLS 14 Pure Line Seeds Shell 3/24/2021 6/9/2021 6/22/2021 77 13
PLS534 Pure Line Seeds Shell 3/24/2021 6/4/2021 6/29/2021 72 25
PLS560 Pure Line Seeds Shell 3/24/2021 6/9/2021 6/22/2021 77 13
PLS566 Pure Line Seeds Shell 3/24/2021 6/9/2021 6/29/2021 77 20
PLS595 Pure Line Seeds Shell 3/24/2021 6/9/2021 6/29/2021 77 20
SS32 Pure Line Seeds Snap 3/24/2021 6/4/2021 6/29/2021 72 25
SS141 Pure Line Seeds Snap 3/24/2021 6/4/2021 6/29/2021 72 25
SS473 Pure Line Seeds Snap 3/24/2021 6/9/2021 6/29/2021 77 20
Sugar Daddy Pure Line Seeds Snap 3/24/2021 6/9/2021 6/29/2021 77 20
Super Sugar Snap Harris Seeds Snap 3/24/2021 6/4/2021 6/29/2021 72 25
Tendersweet Pure Line Seeds Snap 3/24/2021 6/4/2021 6/29/2021 72 25
Parlsey Pea Pure Line Seeds Garnish 3/24/2021

2021 Pea Variety Trial Table 2



 

 2020 Leek Variety Trial 
�ƌǇƐƚĂů�^ƚĞǁĂƌƚ-�ŽƵƌƚĞŶƐ�Θ�EĂƚĂƐŚĂ�&ŝĞůĚ 

^ƵŵŵĞƌ�>ĞĞŬƐ 
· �ůƚŽ 
· �ĂƩĞƌ 
· �ŝŬĞƌ 
· �ŽǁůĞƌ 
· �ŽůƵŵďƵƐ 
· &ĞŶĐĞƌ 
· <ŝŶŐ�ZŝĐŚĂƌĚ 
· >ĂŶĐŝĂ 
· WĂŶĐŚŽ 
· ^ŬĂƚĞƌ 
· ^ƚƌŝŬĞƌ 
· sĞƌĚŽŶŶĞƚ 
 
 
 

&Ăůů�>ĞĞŬƐ 
· �ŚŝŶŽŽŬ 
· �ŽŵĂŶĐŚĞ 
· �ƵƌůŝŶŐ 
· �ĞĨĞŶĚĞƌ 
· :ĂƵŶĞ�ĚĞ�WŽŝƚŽƵ 
· :ƵŵƉĞƌ 
· >ĂŶĐĞůŽƚ 
· DĞŐĂƚŽŶ 
· WƌŝǌĞƚĂŬĞƌ 
· ZĂůůǇ 
· ZƵŶŶĞƌ 
· ^ƵƌĨĞƌ 
· dĂĚŽƌŶĂ 
· dĂŬƌŝŵĂ 
· tĂůŬĞƌ 

tŝŶƚĞƌ�>ĞĞŬƐ 
· �ĂŶĚŝƚ 
· �ůƵĞ�^ŽůĂŝƐĞ 
· �ĂǁŶ�'ŝĂŶƚ 
· �ƐƚŚĞƌ��ŽŽŬ 
· <ĞĞƉĞƌ 
· >ŝĞŐĞ�'ŝĂŶƚ 
· DĞĐŚĞůĞŶ��ůƵĞ�'ƌĞĞŶ 
· ^ŚĂĚĞƐ�ŽĨ��ĞůŐŝĂŶ�

�ůƵĞ 

dŚĞ�ůĞĞŬ�ǀĂƌŝĞƚǇ�ƚƌŝĂů�ǁĂƐ�ŚŽƐƚĞĚ�ďǇ�WŚŝůŝĂ�&Ăƌŵ�ŝŶ�
:ŽŚŶƐƚŽǁŶ͕�Ez͘�dŚĞ�ůĞĞŬƐ�ǁĞƌĞ�ƐĞĞĚĞĚ�ŝŶƚŽ�ƐƚƌŝƉ�
ƚƌĂǇƐ�ŽŶ�DĂƌĐŚ�ϭϳƚŚ�ĂŶĚ�ŵŽǀĞĚ�ƚŽ�ŽƉĞŶ�ŇĂƚƐ�ŽŶĞ�
ŵŽŶƚŚ�ůĂƚĞƌ͘��dŚĞǇ�ǁĞƌĞ�ƚƌĂŶƐƉůĂŶƚĞĚ�ŝŶƚŽ�ƚŚĞ�ĮĞůĚ�
DĂǇ�ϮϮŶĚ�ĂŶĚ�ϮϳƚŚ͘�dŚĞǇ�ǁĞƌĞ�ƉůĂŶƚĞĚ�ƚǁŽ�ƌŽǁƐ�ƚŽ�Ă�
ďĞĚ͕�ϭϴ�ŝŶĐŚĞƐ�ďĞƚǁĞĞŶ�ƌŽǁƐ�ĂŶĚ�ϲ�ŝŶĐŚ�ƐƉĂĐŝŶŐ����
ŝŶ-ƌŽǁ͘�dŚĞ�ůĞĞŬƐ�ǁĞƌĞ�ŚĂƌǀĞƐƚĞĚ�ĂƐ�ƚŚĞǇ�ŵĂƚƵƌĞĚ�
ĨƌŽŵ��ƵŐƵƐƚ�ϯƌĚ�ƚŽ�EŽǀĞŵďĞƌ�ϭϬƚŚ͘�sĂƌŝĞƟĞƐ�ǁĞƌĞ�
ĞǀĂůƵĂƚĞĚ�ŽŶ�ĚŝƐĞĂƐĞ�ƌĞƐŝƐƚĂŶĐĞ͕�ŚĞŝŐŚƚ͕�ǁĞŝŐŚƚ�ƉĞƌ�
ϮϬ�ůĞĞŬƐ͕�ĂŵŽƵŶƚ�ŽĨ�ďƵůďŝŶŐ͕�ƵŶŝĨŽƌŵŝƚǇ�ĂŶĚ�
ĚŝĂŵĞƚĞƌ͘� 

tŚĂƚ͛Ɛ�ŝŶ�Ă�ůĞĞŬ͍� 

�ůů�ůĞĞŬƐ�ĂƌĞ�ƉƌĞƩǇ�ŵƵĐŚ�
ƚŚĞ�ƐĂŵĞ͕�ƌŝŐŚƚ͍�/Ŷ�ĨĂĐƚ͕�
ǁĞ�ĨŽƵŶĚ�Ă�ůŽƚ�ŵŽƌĞ�ůĞĞŬ�
ǀĂƌŝĞƟĞƐ�ĂǀĂŝůĂďůĞ�ƚŚĂŶ�
ǁĞ�ĞǆƉĞĐƚĞĚ͖�ďŽƚŚ�ŽƉĞŶ�
ƉŽůůŝŶĂƚĞĚͬŚĞŝƌůŽŽŵƐ�ĂŶĚ�
ŚǇďƌŝĚƐ�ƚŚĂƚ�ǀĂƌŝĞĚ�ŝŶ�
ĚĂǇƐ�ƚŽ�ŵĂƚƵƌŝƚǇ͕�ƐŝǌĞ͕�
ƐŚĂƉĞ͕�ĐŽůŽƌ�ĂŶĚ�ŚĞŝŐŚƚ͘� 

 

 

�� 

'ƌŽǁĞƌƐ�ŵĂǇ�ĐŽŶƐŝĚĞƌ�
ĂĚĚŝŶŐ�Ă�ĐŽƵƉůĞ�ŶĞǁ�
ǀĂƌŝĞƟĞƐ�ŝŶƚŽ�ƚŚĞŝƌ�
ĐƌŽƉƉŝŶŐ�ƐǇƐƚĞŵ�ƚŽ�ƐĞĞ�
ŚŽǁ�ƚŚĞǇ�ƉĞƌĨŽƌŵ͘�dŚĞƌĞ�
ŵĂǇ�ďĞ�Ă�ŵŽƌĞ�ǀŝŐŽƌŽƵƐ͕�
ŚŝŐŚĞƌ�ǇŝĞůĚŝŶŐ�Žƌ�ŵŽƌĞ�
ĂƉƉĞĂůŝŶŐ�ůĞĞŬ�ĂǀĂŝůĂďůĞ�
ĨŽƌ�ǇŽƵƌ�ĞŶǀŝƌŽŶŵĞŶƚ�
ĂŶĚͬŽƌ�ŵĂƌŬĞƚ͘� 



ZĞƐƵůƚƐ�ĂŶĚ�ĚŝƐĐƵƐƐŝŽŶ͗� 

&ŽůůŽǁŝŶŐ�ƚŚŝƐ�ďƌŝĞĨ�ĚŝƐĐƵƐƐŝŽŶ͕�ĞĂĐŚ�ǀĂƌŝĞƚǇ�ŝƐ�ĮƌƐƚ�ĐŽŵƉĂƌĞĚ�ƚŽ�ĞĂĐŚ�
ŽƚŚĞƌ�ŝŶ�ƚĞƌŵƐ�ŽĨ�ǇŝĞůĚ͕�ĂŶĚ�ƚŚĞŶ�ƉƌĞƐĞŶƚĞĚ�ŝŶĚŝǀŝĚƵĂůůǇ�ǁŝƚŚ�Ă�
ƉŚŽƚŽŐƌĂƉŚ�ĂŶĚ�ŬĞǇ�ŝŶĨŽƌŵĂƟŽŶ�ƌĞůĂƚĞĚ�ƚŽ�ĚĂǇƐ�ƚŽ�ŵĂƚƵƌŝƚǇ͕�ǇŝĞůĚ͕�
ĚŝƐĞĂƐĞ�ƌĞƐŝƐƚĂŶĐĞ͕�ĂŶĚ�ďŽůƟŶŐ͘� 

�ĞĨŽƌĞ�ĞŶƚĞƌŝŶŐ�ƚŚĞ�ƉƌĞƐĞŶƚĂƟŽŶ�ŽĨ�ĚĂƚĂ͕�ŝƚ�ŝƐ�ŝŵƉŽƌƚĂŶƚ�ƚŽ�ŶŽƚĞ�ƚŚĂƚ�Ă�
ŶƵŵďĞƌ�ŽĨ�ůĞĞŬƐ�ǁĞƌĞ�ŚĂƌǀĞƐƚĞĚ�ĂŌĞƌ�ƚŚĞ�ƌĞĐŽŵŵĞŶĚĞĚ�ĚĂǇƐ�ƚŽ�
ŵĂƚƵƌŝƚǇ�;�dDͿ͘�/Ŷ�Ăůů�ŽĨ�ƚŚĞƐĞ�ĐĂƐĞƐ�ƚŚĞ�ǀĂƌŝĞƟĞƐ�ĐŽƵůĚ�ŚĂǀĞ�ďĞĞŶ�
ŚĂƌǀĞƐƚĞĚ�Ăƚ�ƚŚĞ�ƐƵŐŐĞƐƚĞĚ��dD͕�ďƵƚ�ǁŚĞŶ�Ă�ǀĂƌŝĞƚǇ�ƐŚŽǁĞĚ�ŶŽ�ƐŝŐŶƐ�ŽĨ�
ďŽůƟŶŐ�Žƌ�ƐƉůŝƫŶŐ͕�ĂŶĚ�ŚĂĚ�ůŽǁ�ĚŝƐĞĂƐĞ�ŝŶĐŝĚĞŶĐĞ͕�ǁĞ�ĐŚŽƐĞ�ƚŽ�ůĞĂǀĞ�ŝƚ�
ƵŶƟů�ŝƚ�ĂƉƉĞĂƌĞĚ�ƚŽ�ŚĂǀĞ�ƐƚŽƉƉĞĚ�ŝŵƉƌŽǀŝŶŐ�ŝŶ�ǁĞŝŐŚƚ�ĂŶĚ�ƐŝǌĞ͘�dŚĞ�
ǀĂƌŝĞƟĞƐ�ǁŝƚŚ�ĚĞůĂǇĞĚ�ŚĂƌǀĞƐƚ�ǁĞƌĞ͗�^ŬĂƚĞƌ͕�:ĂƵŶĞ�ĚĞ�WŽƵƟŽƵ͕�:ƵŵƉĞƌ͕�
>ĂŶĐĞůŽƚ͕�WƌŝǌĞƚĂŬĞƌ͕�dĂĚŽƌŶĂ͕��ƐƚŚĞƌ��ŽŽŬ�ĂŶĚ�<ĞĞƉĞƌ͘�dŚĞǇ�Ăůů�ŬĞƉƚ�ŝŶ�
ƚŚĞ�ĮĞůĚ�Ăƚ�ůĞĂƐƚ�Ă�ŵŽŶƚŚ�ůŽŶŐĞƌ�ƚŚĂŶ�ƚŚĞŝƌ�ƌĞĐŽŵŵĞŶĚĞĚ��dD͘� 

tĞ�ĂůƐŽ�ůĞŌ�ƐŽŵĞ�ǀĂƌŝĞƟĞƐ�ŽƵƚ�ŝŶ�ƚŚĞ�ĮĞůĚ�ĂŌĞƌ�ŚĂƌǀĞƐƟŶŐ�ŽƵƌ�ƐĂŵƉůĞƐ�ƚŽ�ƐĞĞ�ŚŽǁ�ƚŚĞǇ�ŚĞůĚ͘��ŽǁůĞƌ�ĂŶĚ�
DĞŐĂƚŽŶ�ďŽƚŚ�ĚŝĚ�ǁĞůů�ĂŶĚ�ĐŽŶƟŶƵĞĚ�ƚŽ�ƐŝǌĞ�ĂŌĞƌ�ŚĂƌǀĞƐƚ�Ăƚ�ĐŽƌƌĞĐƚ��dD͘�� 

dŚĞ�ĞŶǀŝƌŽŶŵĞŶƚĂů�ĐŽŶĚŝƟŽŶƐ�ƚŚŝƐ�ƐĞĂƐŽŶ�ĂƌĞ�ĂůƐŽ�ŶŽƚĞǁŽƌƚŚǇ͘�tĞ�ŚĂĚ�ϯϮ�ĚĂǇƐ�ǁŚĞƌĞ�ƚŚĞ�ƚĞŵƉĞƌĂƚƵƌĞ�ǁĂƐ�
ŽǀĞƌ�ϴϱΣ&�ĂŶĚ�ϯ�ŝŶĐŚĞƐ�ůĞƐƐ�ƌĂŝŶ�ƚŚĂŶ�ĂǀĞƌĂŐĞ͘��ŝƐĞĂƐĞ�ƉƌĞƐƐƵƌĞ�ǁĂƐ�ůŝŐŚƚ�ĨŽƌ�ŵŽƐƚ�ŽĨ�ƚŚĞ�ƐĞĂƐŽŶ͕�ǁŝƚŚ�ŽŶůǇ�Ă�
ĨĞǁ�ǀĂƌŝĞƟĞƐ�ƐŚŽǁŝŶŐ�ŶŽƚĂďůĞ�WƵƌƉůĞ��ůŽƚĐŚ�ĚĂŵĂŐĞ͘�^ƵƐĐĞƉƟďůĞ�ǀĂƌŝĞƟĞƐ�ǁĞƌĞ��ŽŵĂŶĐŚĞ͕�dĂŬƌŝŵĂ͕�ZƵŶŶĞƌ͕�
ĂŶĚ�tĂůŬĞƌ͘�� 

KŶĞ�ŽĨ�ƚŚĞ�ŬĞǇ�ƚĂŬĞĂǁĂǇƐ�ĨƌŽŵ�ƚŚŝƐ�ƚƌŝĂů�ŝƐ�ƚŚĂƚ�ƚŚĞƌĞ�ĂƌĞ�ŵĂŶǇ�ǀŝĂďůĞ�ĂůƚĞƌŶĂƟǀĞƐ�ƚŽ�ƚŚĞ�ŝŶĚƵƐƚƌǇ�ƐƚĂŶĚĂƌĚƐ�
ŽĨ�<ŝŶŐ�ZŝĐŚĂƌĚ�ĞĂƌůǇ�ĂŶĚ�DĞŐĂƚŽŶ�ůĂƚĞƌ�ŝŶ�ƚŚĞ�ƐĞĂƐŽŶ͘�WĞƌƐŽŶĂů�ĨĂǀŽƌŝƚĞƐ�ŝŶĐůƵĚĞĚ�^ŬĂƚĞƌ�ĞĂƌůǇ͕�ĨŽƌ�ŝƚƐ�ĚĞĞƉĞƌ�
ďůƵĞ-ŐƌĞĞŶ�ĐŽůŽƌ�ĂŶĚ�ƐƚŽƵƚĞƌ�ŚĂďŝƚ͖��ŚŝŶŽŽŬ�ĂƐ�Ă�ŵŝĚ-ƐĞĂƐŽŶ�ƐĞůĞĐƟŽŶ�ĨŽƌ�ƵŶŝĨŽƌŵŝƚǇ�ĂŶĚ�ƐŝǌĞ͖�ĂŶĚ�<ĞĞƉĞƌ�ĂƐ�
Ă�ůĂƚĞ�ƐĞůĞĐƟŽŶ�ĨŽƌ�ŝƚƐ�ďĞĂƵƟĨƵů�ƵƉƌŝŐŚƚ�ŚĂďŝƚ�ĂŶĚ�ĚĞĞƉ�ďůƵĞͬŐƌĞĞŶ�ĐŽůŽƌ͘� 

zĞĂƌ�ŽŶĞ�ŽĨ�ƚŚŝƐ�ƚƌŝĂů�ǁĂƐ�ƵƐĞĚ�ĨŽƌ�ƐĐƌĞĞŶŝŶŐ�Ă�ůĂƌŐĞ�ŶƵŵďĞƌ�ŽĨ�ůĞĞŬ�ǀĂƌŝĞƟĞƐ͖�ǇĞĂƌ�ƚǁŽ�ǁŝůů�ďĞ�ƵƐĞĚ�ƚŽ�ĚŝŐ�
ĚĞĞƉĞƌ�ŝŶƚŽ�ƐŽŵĞ�ŬĞǇ�ƋƵĞƐƟŽŶƐ�ƐƵƌƌŽƵŶĚŝŶŐ�ůĞĞŬ�ƉƌŽĚƵĐƟŽŶ�ŝŶ�ƚŚĞ�ŶŽƌƚŚĞĂƐƚ͘�tĞ͛ůů�ƌĞĚƵĐĞ�ƚŚĞ�ŶƵŵďĞƌ�ŽĨ�
ǀĂƌŝĞƟĞƐ�ǁŚŝůĞ�ŝŶƚƌŽĚƵĐŝŶŐ�ƌĞƉůŝĐĂƟŽŶ�ƚŽ�ƉƌŽǀŝĚĞ�ƐƚĂƟƐƟĐĂů�ŝŶĨŽƌŵĂƟŽŶ�ŽŶ�ǇŝĞůĚ�ƉŽƚĞŶƟĂů͕�ĂŶĚ�ǁŝůů�ďĞ�ůŽŽŬŝŶŐ�
Ăƚ�ĞĂƌůŝĞƌ�ŚĂƌǀĞƐƚ�ĂŶĚ�ůŽŶŐĞƌ�ƐƚŽƌĂŐĞ�ĂƐ�ŽŶĞ�ƉŽƚĞŶƟĂů�ŵĞƚŚŽĚ�ƚŽ�ĂǀŽŝĚ��ůůŝƵŵ�>ĞĂĨ�DŝŶĞƌ�ŝŶĨĞƐƚĂƟŽŶ͘ 

WƵƌƉůĞ��ůŽƚĐŚ�ůĞƐŝŽŶ�ĨŽƌŵŝŶŐ�������������
ŝŶ�^ĞƉƚĞŵďĞƌ� 
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6XPPHU�/HHNV 
 �ůƚŽ 

· &ƌŽŵ�,ŝŐŚ�DŽǁŝŶŐ�^ĞĞĚƐ 

· >ŝƐƚĞĚ��dD—ϴϱ�ĚĂǇƐ�ĨƌŽŵ��
ƚƌĂŶƐƉůĂŶƚ 

· �ĐƚƵĂů��dD—ϴϬ�ĚĂǇƐ�ĨƌŽŵ�
ƚƌĂŶƐƉůĂŶƚ 

· ϭϴ�ŝŶĐŚĞƐ�ƚĂůů 

· ϱ͘ϴϱ�ůďƐ�ƉĞƌ�ϮϬ�ůĞĞŬƐ 

· >ŝŐŚƚ�ŐƌĞĞŶ�ĐŽůŽƌ 

· EŽ�ďƵůďŝŶŐ 

· ϭ͘Ϯϰ�ŝŶĐŚ�ĂǀĞƌĂŐĞ�ĚŝĂŵĞƚĞƌ 

�ĂƩĞƌ 
· &ƌŽŵ��ĞũŽ�^ĞĞĚƐ 

· >ŝƐƚĞĚ��dD—ϭϮϬ�ĚĂǇƐ�ĨƌŽŵ�
ƚƌĂŶƐƉůĂŶƚ 

· �ĐƚƵĂů��dD—ϴϬ�ĚĂǇƐ�ĨƌŽŵ�
ƚƌĂŶƐƉůĂŶƚ 

· ϭϴ�ŝŶĐŚĞƐ�ƚĂůů 

· ϳ͘Ϯ�ůďƐ�ƉĞƌ�ϮϬ�ůĞĞŬƐ 

· �ĂƌŬ�ŐƌĞĞŶ�ĐŽůŽƌ 

· EŽ�ďƵůďŝŶŐ 

· ϭ͘ϭϯ�ŝŶĐŚ�ĂǀĞƌĂŐĞ�ĚŝĂŵĞƚĞƌ 



6XPPHU�/HHNV 
 �ŝŬĞƌ 

· &ƌŽŵ��ĞũŽ�^ĞĞĚƐ 

· >ŝƐƚĞĚ��dD—ϵϵ�ĚĂǇƐ�ĨƌŽŵ�ƚƌĂŶƐͲ
ƉůĂŶƚ 

· �ĐƚƵĂů��dD—ϳϯ�ĚĂǇƐ�ĨƌŽŵ�
ƚƌĂŶƐƉůĂŶƚ 

· ϭϴ�ŝŶĐŚĞƐ�ƚĂůů 

· ϴ͘ϵϲ�ůďƐ�ƉĞƌ�ϮϬ�ůĞĞŬƐ 

· �ĂƌŬ�ŐƌĞĞŶ�ĐŽůŽƌ 

· EŽ�ďƵůďŝŶŐ 

 

�ŽǁůĞƌ 
· &ƌŽŵ��ĞũŽ�^ĞĞĚƐ 
· >ŝƐƚĞĚ��dD—ϭϬϬ�ĚĂǇƐ�ĨƌŽŵ�

ƚƌĂŶƐƉůĂŶƚ 
· �ĐƚƵĂů��dD—ϴϬ�ĚĂǇƐ�ĨƌŽŵ�

ƚƌĂŶƐƉůĂŶƚ 
· ϭϴ�ŝŶĐŚĞƐ�ƚĂůů 
· ϴ͘ϯϱ�ůďƐ�ƉĞƌ�ϮϬ�ůĞĞŬƐ 
· �ĂƌŬ�ŐƌĞĞŶ�ĐŽůŽƌ 
· EŽ�ďƵůďŝŶŐ 
· ϭ͘ϯϮ�ŝŶĐŚ�ĂǀĞƌĂŐĞ�ĚŝĂŵĞƚĞƌ 
· ,ĞůĚ�ĞǆƚƌĞŵĞůǇ�ǁĞůů�ĂŌĞƌ�

ŚĂƌǀĞƐƚ͕�ƵŶƟů�ϭϬͬϯϬ 



6XPPHU�/HHNV 
 �ŽůƵŵďƵƐ 

· &ƌŽŵ��ĞũŽ�^ĞĞĚƐ 

· >ŝƐƚĞĚ��dD—ϭϬϬ�ĚĂǇƐ�ĨƌŽŵ�
ƚƌĂŶƐƉůĂŶƚ 

· �ĐƚƵĂů��dD—ϳϯ�ĚĂǇƐ�ĨƌŽŵ�
ƚƌĂŶƐƉůĂŶƚ 

· ϭϴ�ŝŶĐŚĞƐ�ƚĂůů 

· ϭϭ͘ϵ�ůďƐ�ƉĞƌ�ϮϬ�ůĞĞŬƐ 

· �ĂƌŬ�ŐƌĞĞŶ�ĐŽůŽƌ 

· EŽ�ďƵůďŝŶŐ 

 

&ĞŶĐĞƌ 
· &ƌŽŵ��ĞũŽ�^ĞĞĚƐ 

· >ŝƐƚĞĚ��dD—EŽƚ�ĂǀĂŝůĂďůĞ 

· �ĐƚƵĂů��dD—ϵϴ�ĚĂǇƐ�ĨƌŽŵ�
ƚƌĂŶƐƉůĂŶƚ 

· ϭϰ�ŝŶĐŚĞƐ�ƚĂůů 

· ϭϬ͘ϵ�ůďƐ�ƉĞƌ�ϮϬ�ůĞĞŬƐ 

· DĞĚŝƵŵ�ŐƌĞĞŶ�ĐŽůŽƌ 

· EŽ�ďƵůďŝŶŐ 

· ϭ͘ϱϱ�ŝŶĐŚ�ĂǀĞƌĂŐĞ�ĚŝĂŵĞƚĞƌ 



6XPPHU�/HHNV 
 <ŝŶŐ�ZŝĐŚĂƌĚ 

· &ƌŽŵ�:ŽŚŶŶǇ͛Ɛ�^ĞůĞĐƚĞĚ�^ĞĞĚƐ 

· >ŝƐƚĞĚ��dD—ϴϱ�ĚĂǇƐ�ĨƌŽŵ�ƚƌĂŶƐͲ
ƉůĂŶƚ 

· �ĐƚƵĂů��dD—ϴϬ�ĚĂǇƐ�ĨƌŽŵ�
ƚƌĂŶƐƉůĂŶƚ 

· ϭϮ�ŝŶĐŚĞƐ�ƚĂůů 

· ϱ͘ϲ�ůďƐ�ƉĞƌ�ϮϬ�ůĞĞŬƐ 

· >ŝŐŚƚ�ŐƌĞĞŶ�ĐŽůŽƌ 

· EŽ�ďƵůďŝŶŐ 

· ϭ͘Ϯϯ�ŝŶĐŚ�ĂǀĞƌĂŐĞ�ĚŝĂŵĞƚĞƌ 

>ĂŶĐŝĂ 
· &ƌŽŵ��ĞũŽ�^ĞĞĚƐ 

· >ŝƐƚĞĚ��dD—ϵϴ�ĚĂǇƐ�ĨƌŽŵ�ƚƌĂŶƐͲ
ƉůĂŶƚ 

· �ĐƚƵĂů��dD—ϵϴ�ĚĂǇƐ�ĨƌŽŵ�
ƚƌĂŶƐƉůĂŶƚ 

· ϭϲ�ŝŶĐŚĞƐ�ƚĂůů 

· ϭϲ͘ϭ�ůďƐ�ƉĞƌ�ϮϬ�ůĞĞŬƐ 

· DĞĚŝƵŵ�ŐƌĞĞŶ�ĐŽůŽƌ 

· EŽ�ďƵůďŝŶŐ 

· ϭ͘ϲϯ�ŝŶĐŚ�ĂǀĞƌĂŐĞ�ĚŝĂŵĞƚĞƌ 



6XPPHU�/HHNV 
 WĂŶĐŚŽ 

· &ƌŽŵ��ĚĂƉƟǀĞ�^ĞĞĚƐ 

· >ŝƐƚĞĚ��dD—EŽƚ�ĂǀĂŝůĂďůĞ 

· �ĐƚƵĂů��dD—ϴϬ�ĚĂǇƐ�ĨƌŽŵ�
ƚƌĂŶƐƉůĂŶƚ 

· ϭϴ�ŝŶĐŚĞƐ�ƚĂůů 

· ϳ͘Ϭϱ�ůďƐ�ƉĞƌ�ϮϬ�ůĞĞŬƐ 

· DĞĚŝƵŵ�ŐƌĞĞŶ�ĐŽůŽƌ 

· EŽ�ďƵůďŝŶŐ 

· ϭ͘ϰϭ�ŝŶĐŚ�ĂǀĞƌĂŐĞ�ĚŝĂŵĞƚĞƌ 

· /ŶĐŽŶƐŝƐƚĞŶƚ�ƐŝǌĞ 

^ŬĂƚĞƌ 
· &ƌŽŵ��ĞũŽ�^ĞĞĚƐ 
· >ŝƐƚĞĚ��dD—ϭϭϬ�ĚĂǇƐ�ĨƌŽŵ�

ƚƌĂŶƐƉůĂŶƚ 
· �ĐƚƵĂů��dD—ϭϱϴ�ĚĂǇƐ�ĨƌŽŵ�

ƚƌĂŶƐƉůĂŶƚ 
· ϭϴ�ŝŶĐŚĞƐ�ƚĂůů 
· ϭϲ͘ϯ�ůďƐ�ƉĞƌ�ϮϬ�ůĞĞŬƐ 
· �ĂƌŬ�ŐƌĞĞŶ�ĐŽůŽƌ 
· ^ůŝŐŚƚ�ďƵůďŝŶŐ 
· ϭ͘ϵϭ�ŝŶĐŚ�ĂǀĞƌĂŐĞ�ĚŝĂŵĞƚĞƌ 
· ,ŝŐŚĞƐƚ�ǇŝĞůĚŝŶŐ�ƐƵŵŵĞƌ�ůĞĞŬ 



6XPPHU�/HHNV 
 ^ƚƌŝŬĞƌ 

· &ƌŽŵ��ĞũŽ�^ĞĞĚƐ 

· >ŝƐƚĞĚ��dD—ϵϱ�ĚĂǇƐ�ĨƌŽŵ�ƚƌĂŶƐͲ
ƉůĂŶƚ 

· �ĐƚƵĂů��dD—ϴϬ�ĚĂǇƐ�ĨƌŽŵ�
ƚƌĂŶƐƉůĂŶƚ 

· ϭϴ�ŝŶĐŚĞƐ�ƚĂůů 

· ϵ͘ϳϱ�ůďƐ�ƉĞƌ�ϮϬ�ůĞĞŬƐ 

· DĞĚŝƵŵ�ŐƌĞĞŶ�ĐŽůŽƌ 

· EŽ�ďƵůďŝŶŐ 

· ϭ͘ϯϮ�ŝŶĐŚ�ĂǀĞƌĂŐĞ�ĚŝĂŵĞƚĞƌ 

sĞƌĚŽŶŶĞƚ 
· &ƌŽŵ��ĚĂƉƟǀĞ�^ĞĞĚƐ 

· >ŝƐƚĞĚ��dD—EŽƚ�ĂǀĂŝůĂďůĞ 

· �ĐƚƵĂů��dD—ϳϯ�ĚĂǇƐ�ĨƌŽŵ�
ƚƌĂŶƐƉůĂŶƚ 

· ϭϮ�ŝŶĐŚĞƐ�ƚĂůů 

· ϲ͘ϲϰ�ůďƐ�ƉĞƌ�ϮϬ�ůĞĞŬƐ 

· DĞĚŝƵŵ�ŐƌĞĞŶ�ĐŽůŽƌ 

· ^ůŝŐŚƚ�ďƵůďŝŶŐ 
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)DOO�/HHNV 
 �ŚŝŶŽŽŬ 

· &ƌŽŵ�,ŝŐŚ�DŽǁŝŶŐ�^ĞĞĚƐ 
· >ŝƐƚĞĚ��dD—ϭϬϬ�ĚĂǇƐ�ĨƌŽŵ�

ƚƌĂŶƐƉůĂŶƚ 
· �ĐƚƵĂů��dD—ϭϭϳ�ĚĂǇƐ�ĨƌŽŵ�

ƚƌĂŶƐƉůĂŶƚ 
· ϭϲ�ŝŶĐŚĞƐ�ƚĂůů 
· ϭϴ͘ϵϱ�ůďƐ�ƉĞƌ�ϮϬ�ůĞĞŬƐ 
· DĞĚŝƵŵ�ŐƌĞĞŶ�ĐŽůŽƌ 
· EŽ�ďƵůďŝŶŐ 
· ϭ͘ϳϲ�ŝŶĐŚ�ĂǀĞƌĂŐĞ�ĚŝĂŵĞƚĞƌ 
· ,ŝŐŚĞƐƚ�ǇŝĞůĚŝŶŐ�ĨĂůů�ůĞĞŬ 

�ŽŵĂŶĐŚĞ 
· &ƌŽŵ�:ŽŚŶŶǇ͛Ɛ�^ĞůĞĐƚĞĚ�^ĞĞĚƐ 
· >ŝƐƚĞĚ��dD—ϭϭϱ�ĚĂǇƐ�ĨƌŽŵ�

ƚƌĂŶƐƉůĂŶƚ 
· �ĐƚƵĂů��dD—ϴϵ�ĚĂǇƐ�ĨƌŽŵ�

ƚƌĂŶƐƉůĂŶƚ 
· ϭϴ�ŝŶĐŚĞƐ�ƚĂůů 
· ϭϭ͘ϴϱ�ůďƐ�ƉĞƌ�ϮϬ�ůĞĞŬƐ 
· DĞĚŝƵŵ�ŐƌĞĞŶ�ĐŽůŽƌ 
· ^ůŝŐŚƚ�ďƵůďŝŶŐ 
· ϭ͘ϰϱ�ŝŶĐŚ�ĂǀĞƌĂŐĞ�ĚŝĂŵĞƚĞƌ 
· ^ŚŽǁĞĚ�ƐŽŵĞ�ĚŝƐĞĂƐĞ�ƉƌĞƐƐƵƌĞ�

ůĂƚĞƌ�ŝŶ�ƚŚĞ�ƐĞĂƐŽŶ 



)DOO�/HHNV 
 �ƵƌůŝŶŐ 

· &ƌŽŵ��ĞũŽ�^ĞĞĚƐ 
· >ŝƐƚĞĚ��dD—ϭϭϱ�ĚĂǇƐ�ĨƌŽŵ�

ƚƌĂŶƐƉůĂŶƚ 
· �ĐƚƵĂů��dD—ϭϯϵ�ĚĂǇƐ�ĨƌŽŵ�

ƚƌĂŶƐƉůĂŶƚ 
· ϭϲ�ŝŶĐŚĞƐ�ƚĂůů 
· ϭϯ͘Ϯ�ůďƐ�ƉĞƌ�ϮϬ�ůĞĞŬƐ 
· �ĂƌŬ�ŐƌĞĞŶ�ĐŽůŽƌ 
· ^ůŝŐŚƚ�ďƵůďŝŶŐ 
· ϭ͘ϱϰ�ŝŶĐŚ�ĂǀĞƌĂŐĞ�ĚŝĂŵĞƚĞƌ 
· /ŶĐŽŶƐŝƐƚĞŶƚ�ƐŝǌĞ�ĂŶĚ�ƐŚŽƌƚ 

�ĞĨĞŶĚĞƌ 
· &ƌŽŵ�:ŽŚŶŶǇ͛Ɛ�^ĞůĞĐƚĞĚ�^ĞĞĚƐ 

· >ŝƐƚĞĚ��dD—ϭϱϬ�ĚĂǇƐ�ĨƌŽŵ�
ƚƌĂŶƐƉůĂŶƚ 

· �ĐƚƵĂů��dD—ϭϯϵ�ĚĂǇƐ�ĨƌŽŵ�
ƚƌĂŶƐƉůĂŶƚ 

· ϭϴ�ŝŶĐŚĞƐ�ƚĂůů 

· ϭϱ͘ϯ�ůďƐ�ƉĞƌ�ϮϬ�ůĞĞŬƐ 

· �ĂƌŬ�ŐƌĞĞŶ�ĐŽůŽƌ 

· ^ůŝŐŚƚ�ďƵůďŝŶŐ 

· ϭ͘ϴϳ�ŝŶĐŚ�ĂǀĞƌĂŐĞ�ĚŝĂŵĞƚĞƌ 



)DOO�/HHNV 
 :ĂƵŶĞ�ĚĞ�WŽŝƚŽƵ 

· &ƌŽŵ�^ĞĞĚ�^ĂǀĞƌƐ��ǆĐŚĂŶŐĞ 

· >ŝƐƚĞĚ��dD—ϭϭϬ�ĚĂǇƐ�ĨƌŽŵ�
ƚƌĂŶƐƉůĂŶƚ 

· �ĐƚƵĂů��dD—ϭϱϴ�ĚĂǇƐ�ĨƌŽŵ�
ƚƌĂŶƐƉůĂŶƚ 

· ϴ�ŝŶĐŚĞƐ�ƚĂůů 

· ϭϮ͘ϯ�ůďƐ�ƉĞƌ�ϮϬ�ůĞĞŬƐ 

· >ŝŐŚƚ�ŐƌĞĞŶ�ĐŽůŽƌ 

· ^ĞǀĞƌĞ�ďƵůďŝŶŐ 

· Ϯ͘ϭϲ�ŝŶĐŚ�ĂǀĞƌĂŐĞ�ĚŝĂŵĞƚĞƌ 

:ƵŵƉĞƌ 
· &ƌŽŵ�:ŽŚŶŶǇ͛Ɛ�^ĞůĞĐƚĞĚ�^ĞĞĚƐ 

· >ŝƐƚĞĚ��dD—ϭϬϱ�ĚĂǇƐ�ĨƌŽŵ�
ƚƌĂŶƐƉůĂŶƚ 

· �ĐƚƵĂů��dD—ϭϱϴ�ĚĂǇƐ�ĨƌŽŵ�
ƚƌĂŶƐƉůĂŶƚ 

· ϭϲ�ŝŶĐŚĞƐ�ƚĂůů 

· ϭϱ͘Ϭ�ůďƐ�ƉĞƌ�ϮϬ�ůĞĞŬƐ 

· DĞĚŝƵŵ�ŐƌĞĞŶ�ĐŽůŽƌ 

· EŽ�ďƵůďŝŶŐ 

· ϭ͘ϲϯ�ŝŶĐŚ�ĂǀĞƌĂŐĞ�ĚŝĂŵĞƚĞƌ 



)DOO�/HHNV 
 >ĂŶĐĞůŽƚ 

· &ƌŽŵ�^ĞĞĚǁĂǇ 

· >ŝƐƚĞĚ��dD—ϭϬϬ�ĚĂǇƐ�ĨƌŽŵ�
ƚƌĂŶƐƉůĂŶƚ 

· �ĐƚƵĂů��dD—ϭϱϴ�ĚĂǇƐ�ĨƌŽŵ�
ƚƌĂŶƐƉůĂŶƚ 

· ϭϴ�ŝŶĐŚĞƐ�ƚĂůů 

· ϭϱ͘Ϯ�ůďƐ�ƉĞƌ�ϮϬ�ůĞĞŬƐ 

· DĞĚŝƵŵ�ŐƌĞĞŶ�ĐŽůŽƌ 

· ^ůŝŐŚƚ�ďƵůďŝŶŐ 

· ϭ͘ϴϰ�ŝŶĐŚ�ĂǀĞƌĂŐĞ�ĚŝĂŵĞƚĞƌ 

DĞŐĂƚŽŶ 
· &ƌŽŵ�:ŽŚŶŶǇ͛Ɛ�^ĞůĞĐƚĞĚ�^ĞĞĚƐ 
· >ŝƐƚĞĚ��dD—ϭϬϬ�ĚĂǇƐ�ĨƌŽŵ�

ƚƌĂŶƐƉůĂŶƚ 
· �ĐƚƵĂů��dD—ϵϴ�ĚĂǇƐ�ĨƌŽŵ�

ƚƌĂŶƐƉůĂŶƚ 
· ϭϱ�ŝŶĐŚĞƐ�ƚĂůů 
· ϭϯ͘ϯ�ůďƐ�ƉĞƌ�ϮϬ�ůĞĞŬƐ 
· DĞĚŝƵŵ�ŐƌĞĞŶ�ĐŽůŽƌ 
· EŽ�ďƵůďŝŶŐ 
· ϭ͘ϱϯ�ŝŶĐŚ�ĂǀĞƌĂŐĞ�ĚŝĂŵĞƚĞƌ 
· ,ĞůĚ�ĞǆƚƌĞŵĞůǇ�ǁĞůů�ĂŌĞƌ�

ŚĂƌǀĞƐƚ͕�ƵŶƟů�ϭϬͬϯϬ 



)DOO�/HHNV 
 WƌŝǌĞƚĂŬĞƌ 

· &ƌŽŵ�^ĞĞĚ�^ĂǀĞƌƐ��ǆĐŚĂŶŐĞ 

· >ŝƐƚĞĚ��dD—ϭϭϬ�ĚĂǇƐ�ĨƌŽŵ�ƚƌĂŶƐƉůĂŶƚ 

· �ĐƚƵĂů��dD—ϭϯϵ�ĚĂǇƐ�ĨƌŽŵ�ƚƌĂŶƐƉůĂŶƚ 

· ϭϮ�ŝŶĐŚĞƐ�ƚĂůů 

· ϭϯ͘Ϯ�ůďƐ�ƉĞƌ�ϮϬ�ůĞĞŬƐ 

· DĞĚŝƵŵ�ŐƌĞĞŶ�ĐŽůŽƌ 

· ^ŽŵĞ�ďƵůďŝŶŐ 

· ϭ͘ϴϳ�ŝŶĐŚ�ĂǀĞƌĂŐĞ�ĚŝĂŵĞƚĞƌ 

· sĞƌǇ�ŝŶĐŽŶƐŝƐƚĞŶƚ�ŝŶ�ƐŚĂƉĞ�ĂŶĚ�ƐŝǌĞ 

· tŚŝƚĞ�ƐƚƌŝƉŝŶŐ�ŽŶ�ůĞĂǀĞƐ 

ZĂůůǇ 
· &ƌŽŵ��ĞũŽ�^ĞĞĚƐ 

· >ŝƐƚĞĚ��dD—ϵϬ�ĚĂǇƐ�ĨƌŽŵ�ƚƌĂŶƐͲ
ƉůĂŶƚ 

· �ĐƚƵĂů��dD—ϴϵ�ĚĂǇƐ�ĨƌŽŵ�
ƚƌĂŶƐƉůĂŶƚ 

· ϭϴ�ŝŶĐŚĞƐ�ƚĂůů 

· ϭϭ͘ϯ�ůďƐ�ƉĞƌ�ϮϬ�ůĞĞŬƐ 

· DĞĚŝƵŵ�ŐƌĞĞŶ�ĐŽůŽƌ 

· EŽ�ďƵůďŝŶŐ 

· ϭ͘Ϯϰ�ŝŶĐŚ�ĂǀĞƌĂŐĞ�ĚŝĂŵĞƚĞƌ 



)DOO�/HHNV 
 ZƵŶŶĞƌ 

· &ƌŽŵ��ĞũŽ�^ĞĞĚƐ 
· >ŝƐƚĞĚ��dD—ϵϲ�ĚĂǇƐ�ĨƌŽŵ�

ƚƌĂŶƐƉůĂŶƚ 
· �ĐƚƵĂů��dD—ϭϭϳ�ĚĂǇƐ�ĨƌŽŵ�

ƚƌĂŶƐƉůĂŶƚ 
· ϭϴ�ŝŶĐŚĞƐ�ƚĂůů 
· ϭϱ͘Ϭ�ůďƐ�ƉĞƌ�ϮϬ�ůĞĞŬƐ 
· DĞĚŝƵŵ�ŐƌĞĞŶ�ĐŽůŽƌ 
· ^ůŝŐŚƚ�ďƵůďŝŶŐ 
· ϭ͘ϰϬ�ŝŶĐŚ�ĂǀĞƌĂŐĞ�ĚŝĂŵĞƚĞƌ 
· ^ŚŽǁĞĚ�ƐŽŵĞ�ĚŝƐĞĂƐĞ�ƉƌĞƐƐƵƌĞ�

ůĂƚĞƌ�ŝŶ�ƚŚĞ�ƐĞĂƐŽŶ 

^ƵƌĨĞƌ 
· &ƌŽŵ��ĞũŽ�^ĞĞĚƐ 

· >ŝƐƚĞĚ��dD—ϭϭϱ�ĚĂǇƐ�ĨƌŽŵ�
ƚƌĂŶƐƉůĂŶƚ 

· �ĐƚƵĂů��dD—ϭϯϰ�ĚĂǇƐ�ĨƌŽŵ�
ƚƌĂŶƐƉůĂŶƚ 

· ϭϲ�ŝŶĐŚĞƐ�ƚĂůů 

· ϭϰ͘ϭ�ůďƐ�ƉĞƌ�ϮϬ�ůĞĞŬƐ 

· �ĂƌŬ�ŐƌĞĞŶ�ĐŽůŽƌ 

· EŽ�ďƵůďŝŶŐ 

· ϭ͘ϲϱ�ŝŶĐŚ�ĂǀĞƌĂŐĞ�ĚŝĂŵĞƚĞƌ 



)DOO�/HHNV 
 dĂĚŽƌŶĂ 

· &ƌŽŵ�:ŽŚŶŶǇ͛Ɛ�^ĞůĞĐƚĞĚ�^ĞĞĚƐ 
· >ŝƐƚĞĚ��dD—ϭϭϬ�ĚĂǇƐ�ĨƌŽŵ�

ƚƌĂŶƐƉůĂŶƚ 
· �ĐƚƵĂů��dD—ϭϯϵ�ĚĂǇƐ�ĨƌŽŵ�

ƚƌĂŶƐƉůĂŶƚ 
· ϭϴ�ŝŶĐŚĞƐ�ƚĂůů 
· ϭϲ͘ϴ�ůďƐ�ƉĞƌ�ϮϬ�ůĞĞŬƐ 
· �ĂƌŬ�ŐƌĞĞŶ�ĐŽůŽƌ 
· ^ŽŵĞ�ďƵůďŝŶŐ 
· ϭ͘ϵϯ�ŝŶĐŚ�ĂǀĞƌĂŐĞ�ĚŝĂŵĞƚĞƌ 
· ^ŽŵĞ�ƐƉůŝƫŶŐ 

dĂŬƌŝŵĂ 
· &ƌŽŵ�,ŝŐŚ�DŽǁŝŶŐ�^ĞĞĚƐ 
· >ŝƐƚĞĚ��dD—ϭϭϬ�ĚĂǇƐ�ĨƌŽŵ�

ƚƌĂŶƐƉůĂŶƚ 
· �ĐƚƵĂů��dD—ϵϴ�ĚĂǇƐ�ĨƌŽŵ�

ƚƌĂŶƐƉůĂŶƚ 
· ϭϲ�ŝŶĐŚĞƐ�ƚĂůů 
· ϭϰ͘ϰ�ůďƐ�ƉĞƌ�ϮϬ�ůĞĞŬƐ 
· DĞĚŝƵŵ�ŐƌĞĞŶ�ĐŽůŽƌ 
· EŽ�ďƵůďŝŶŐ 
· ϭ͘ϰϴ�ŝŶĐŚ�ĂǀĞƌĂŐĞ�ĚŝĂŵĞƚĞƌ 
· ^ŚŽǁĞĚ�ƐŽŵĞ�ĚŝƐĞĂƐĞ�ƉƌĞƐƐƵƌĞ�

ůĂƚĞƌ�ŝŶ�ƚŚĞ�ƐĞĂƐŽŶ 



)DOO�/HHNV 
 tĂůŬĞƌ 

· &ƌŽŵ��ĞũŽ�^ĞĞĚƐ 
· >ŝƐƚĞĚ��dD—ϭϭϱ�ĚĂǇƐ�ĨƌŽŵ�

ƚƌĂŶƐƉůĂŶƚ 
· �ĐƚƵĂů��dD—ϴϰ�ĚĂǇƐ�ĨƌŽŵ�

ƚƌĂŶƐƉůĂŶƚ 
· ϭϱ�ŝŶĐŚĞƐ�ƚĂůů 
· ϳ͘ϵ�ůďƐ�ƉĞƌ�ϮϬ�ůĞĞŬƐ 
· �ĂƌŬ�ŐƌĞĞŶ�ĐŽůŽƌ 
· EŽ�ďƵůďŝŶŐ 
· ϭ͘Ϭϵ�ŝŶĐŚ�ĂǀĞƌĂŐĞ�ĚŝĂŵĞƚĞƌ 
· ^ŚŽǁĞĚ�ƐŽŵĞ�ĚŝƐĞĂƐĞ�ƉƌĞƐƐƵƌĞ�

ůĂƚĞƌ�ŝŶ�ƚŚĞ�ƐĞĂƐŽŶ 
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:LQWHU�/HHNV 
 �ĂŶĚŝƚ 

· &ƌŽŵ��ĞũŽ�^ĞĞĚƐ 

· >ŝƐƚĞĚ��dD—ϭϮϬ�ĚĂǇƐ�ĨƌŽŵ�
ƚƌĂŶƐƉůĂŶƚ 

· �ĐƚƵĂů��dD—ϴϰ�ĚĂǇƐ�ĨƌŽŵ�
ƚƌĂŶƐƉůĂŶƚ 

· ϭϴ�ŝŶĐŚĞƐ�ƚĂůů 

· ϭϭ͘ϯ�ůďƐ�ƉĞƌ�ϮϬ�ůĞĞŬƐ 

· �ĂƌŬ�ŐƌĞĞŶ�ĐŽůŽƌ 

· ^ĞǀĞƌĞ�ďƵůďŝŶŐ 

· ϭ͘ϰϭ�ŝŶĐŚ�ĂǀĞƌĂŐĞ�ĚŝĂŵĞƚĞƌ 

�ůƵĞ�^ŽůĂŝƐĞ 
· &ƌŽŵ�tŝůĚ�'ĂƌĚĞŶ�^ĞĞĚ 

· >ŝƐƚĞĚ��dD—EŽƚ�ĂǀĂŝůĂďůĞ 

· �ĐƚƵĂů��dD—ϭϲϳ�ĚĂǇƐ�ĨƌŽŵ�
ƚƌĂŶƐƉůĂŶƚ 

· ϭϮ�ŝŶĐŚĞƐ�ƚĂůů 

· ϭϬ͘ϲ�ůďƐ�ƉĞƌ�ϮϬ�ůĞĞŬƐ 

· DĞĚŝƵŵ�ŐƌĞĞŶ�ĐŽůŽƌ 

· ^ŽŵĞ�ďƵůďŝŶŐ 

· ϭ͘ϱϳ�ŝŶĐŚ�ĂǀĞƌĂŐĞ�ĚŝĂŵĞƚĞƌ 

· tŚŝƚĞ�ƐƉůŽƚĐŚĞƐ�ŽŶ�ůĞĂǀĞƐ 



:LQWHU�/HHNV 
 �ĂǁŶ�'ŝĂŶƚ 

· &ƌŽŵ��ĞũŽ�^ĞĞĚƐ 

· >ŝƐƚĞĚ��dD—EŽƚ�ĂǀĂŝůĂďůĞ 

· �ĐƚƵĂů��dD—ϭϭϮ�ĚĂǇƐ�ĨƌŽŵ�
ƚƌĂŶƐƉůĂŶƚ 

· ϭϴ�ŝŶĐŚĞƐ�ƚĂůů 

· ϭϲ͘ϱ�ůďƐ�ƉĞƌ�ϮϬ�ůĞĞŬƐ 

· DĞĚŝƵŵ�ŐƌĞĞŶ�ĐŽůŽƌ 

· ^ůŝŐŚƚ�ďƵůďŝŶŐ 

· ϭ͘ϴϯ�ŝŶĐŚ�ĂǀĞƌĂŐĞ�ĚŝĂŵĞƚĞƌ 

· ,ŝŐŚĞƐƚ�ǇŝĞůĚŝŶŐ�ǁŝŶƚĞƌ�ůĞĞŬ 

�ƐƚŚĞƌ��ŽŽŬ 
· &ƌŽŵ�^ĞĞĚ�^ĂǀĞƌƐ��ǆĐŚĂŶŐĞ 
· >ŝƐƚĞĚ��dD—ϭϮϬ�ĚĂǇƐ�ĨƌŽŵ�

ƚƌĂŶƐƉůĂŶƚ 
· �ĐƚƵĂů��dD—ϭϲϳ�ĚĂǇƐ�ĨƌŽŵ�

ƚƌĂŶƐƉůĂŶƚ 
· ϭϮ�ŝŶĐŚĞƐ�ƚĂůů 
· ϭϮ͘Ϯ�ůďƐ�ƉĞƌ�ϮϬ�ůĞĞŬƐ 
· DĞĚŝƵŵ�ŐƌĞĞŶ�ĐŽůŽƌ 
· EŽ�ďƵůďŝŶŐ 
· ϭ͘ϳϬ�ŝŶĐŚ�ĂǀĞƌĂŐĞ�ĚŝĂŵĞƚĞƌ 
· ,ŝŐŚĞƐƚ��>D�ƉƌĞƐƐƵƌĞ�ďƵƚ�ŶŝĐĞ�ůĞĞŬ�

ŽƚŚĞƌǁŝƐĞ 



:LQWHU�/HHNV 
 <ĞĞƉĞƌ 

· &ƌŽŵ��ĞũŽ�^ĞĞĚƐ 

· >ŝƐƚĞĚ��dD—ϭϮϬ�ĚĂǇƐ�ĨƌŽŵ�
ƚƌĂŶƐƉůĂŶƚ 

· �ĐƚƵĂů��dD—ϭϲϳ�ĚĂǇƐ�ĨƌŽŵ�
ƚƌĂŶƐƉůĂŶƚ 

· ϭϴ�ŝŶĐŚĞƐ�ƚĂůů 

· ϭϲ͘Ϯ�ůďƐ�ƉĞƌ�ϮϬ�ůĞĞŬƐ 

· �ĂƌŬ�ŐƌĞĞŶ�ĐŽůŽƌ 

· EŽ�ďƵůďŝŶŐ 

· ϭ͘ϳϯ�ŝŶĐŚ�ĂǀĞƌĂŐĞ�ĚŝĂŵĞƚĞƌ 

>ŝĞŐĞ�'ŝĂŶƚ�tŝŶƚĞƌ 
· &ƌŽŵ��ĚĂƉƟǀĞ�^ĞĞĚƐ 
· >ŝƐƚĞĚ��dD—EŽƚ�ĂǀĂŝůĂďůĞ 
· �ĐƚƵĂů��dD—ϭϲϳ�ĚĂǇƐ�ĨƌŽŵ�

ƚƌĂŶƐƉůĂŶƚ 
· ϭϮ�ŝŶĐŚĞƐ�ƚĂůů 
· ϭϬ͘ϰ�ůďƐ�ƉĞƌ�ϮϬ�ůĞĞŬƐ 
· �ĂƌŬ�ŐƌĞĞŶ�ĐŽůŽƌ 
· ^ŽŵĞ�ďƵůďŝŶŐ 
· ϭ͘ϱϰ�ŝŶĐŚ�ĂǀĞƌĂŐĞ�ĚŝĂŵĞƚĞƌ 
· /ŶĐŽŶƐŝƐƚĞŶƚ�ƐŚĂƉĞ͕�ƐŽŵĞ�ďƵůďĞĚ͕�

ƐŽŵĞ�ĚŝĚŶ͛ƚ 



:LQWHU�/HHNV 
 DĞĐŚĞůĞŶ��ůƵĞ�'ƌĞĞŶ 

· &ƌŽŵ��ĚĂƉƟǀĞ�^ĞĞĚƐ 

· >ŝƐƚĞĚ��dD—EŽƚ�ĂǀĂŝůĂďůĞ 

· �ĐƚƵĂů��dD—ϭϲϳ�ĚĂǇƐ�ĨƌŽŵ�
ƚƌĂŶƐƉůĂŶƚ 

· ϭϮ�ŝŶĐŚĞƐ�ƚĂůů 

· ϴ͘ϴ�ůďƐ�ƉĞƌ�ϮϬ�ůĞĞŬƐ 

· �ĂƌŬ�ŐƌĞĞŶ�ĐŽůŽƌ 

· ^ŽŵĞ�ďƵůďŝŶŐ 

· ϭ͘ϳϭ�ŝŶĐŚ�ĂǀĞƌĂŐĞ�ĚŝĂŵĞƚĞƌ 

^ŚĂĚĞƐ�ŽĨ��ĞůŐŝĂŶ��ůƵĞ 
· &ƌŽŵ�tŝůĚ�'ĂƌĚĞŶ�^ĞĞĚ 
· >ŝƐƚĞĚ��dD—EŽƚ�ĂǀĂŝůĂďůĞ 
· �ĐƚƵĂů��dD—ϭϲϳ�ĚĂǇƐ�ĨƌŽŵ�

ƚƌĂŶƐƉůĂŶƚ 
· ϭϮ�ŝŶĐŚĞƐ�ƚĂůů 
· ϭϬ͘ϰ�ůďƐ�ƉĞƌ�ϮϬ�ůĞĞŬƐ 
· DĞĚŝƵŵ�ŐƌĞĞŶ�ĐŽůŽƌ 
· EŽ�ďƵůďŝŶŐ 
· ϭ͘ϲϬ�ŝŶĐŚ�ĂǀĞƌĂŐĞ�ĚŝĂŵĞƚĞƌ 
· >ŽƚƐ�ŽĨ�ƐƉůŝƫŶŐ͕�ůŽƚƐ�ŽĨ�ůĂǇĞƌƐ�

ŶĞĞĚĞĚ�ƚŽ�ďĞ�ƌĞŵŽǀĞĚ 
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Variety Company Type
Weight (lbs per 

20) Color
Alto High Mowing Seeds Summer 5.9 Light
Bandit Bejo Winter 11.3 Dark
Batter Bejo Summer 7.2 Dark
Biker Bejo Summer 9.0 Dark
Blue Solaise Wild Garden Seed Winter 10.6 Medium
Bowler Bejo Summer 8.4 Dark
Chinook High Mowing Seeds Fall 19.0 Medium
Columbus Bejo Summer 11.9 Dark
Comanche Johnny's Selected Seeds Fall 11.9 Medium
Curling Bejo Fall 13.2 Dark
Dawn Giant Bejo Winter 16.5 Medium
Defender Bejo Fall 15.3 Dark
Esther Cook Seed Savers Exchange Winter 12.2 Medium
Fencer Bejo Summer 10.9 Medium
Jaune de Poitou Seed Savers Exchange Fall 12.3 Light
Jumper Johnny's Selected Seeds Fall 15.0 Medium
Keeper Bejo Winter 16.2 Dark
King Richard Johnny's Selected Seeds Summer 5.6 Light
Lancelot Seedway Fall 15.2 Medium
Lancia Bejo Summer 16.1 Medium
Liege Giant Winter Adaptive Seeds Winter 10.4 Dark
Mechelen Blue Green Adaptive Seeds Winter 8.8 Dark
Megaton Johnny's Selected Seeds Fall 13.3 Medium
Pancho Adaptive Seeds Summer 7.1 Medium
Prizetaker Seed Savers Exchange Fall 13.2 Medium
Rally Bejo Fall 11.3 Medium
Runner Bejo Fall 15.0 Medium
Shades of Belgian Blue Wild Garden Seed Winter 10.4 Medium
Skater Bejo Summer 16.3 Dark
Striker Bejo Summer 9.8 Medium
Surfer Bejo Fall 14.1 Dark
Tadorna Johnny's Selected Seeds Fall 16.8 Dark
Takrima High Mowing Seeds Fall 14.4 Medium
Verdonnet Adaptive Seeds Summer 6.6 Medium
Walker Bejo Fall 7.9 Dark

Table 1: Variety Information



Variety Company Type
Weight (lbs 

per 20) Color
Chinook High Mowing Seeds Fall 19.0 Medium
Tadorna Johnny's Selected Seeds Fall 16.8 Dark
Dawn Giant Bejo Winter 16.5 Medium
Skater Bejo Summer 16.3 Dark
Keeper Bejo Winter 16.2 Dark
Lancia Bejo Summer 16.1 Medium
Defender Bejo Fall 15.3 Dark
Lancelot Seedway Fall 15.2 Medium
Jumper Johnny's Selected Seeds Fall 15.0 Medium
Runner Bejo Fall 15.0 Medium
Takrima High Mowing Seeds Fall 14.4 Medium
Surfer Bejo Fall 14.1 Dark
Megaton Johnny's Selected Seeds Fall 13.3 Medium
Curling Bejo Fall 13.2 Dark
Prizetaker Seed Savers Exchange Fall 13.2 Medium
Jaune de Poitou Seed Savers Exchange Fall 12.3 Light
Esther Cook Seed Savers Exchange Winter 12.2 Medium
Columbus Bejo Summer 11.9 Dark
Comanche Johnny's Selected Seeds Fall 11.9 Medium
Bandit Bejo Winter 11.3 Dark
Rally Bejo Fall 11.3 Medium
Fencer Bejo Summer 10.9 Medium
Blue Solaise Wild Garden Seed Winter 10.6 Medium
Shades of Belgian Blue Wild Garden Seed Winter 10.4 Medium
Liege Giant Winter Adaptive Seeds Winter 10.4 Dark
Striker Bejo Summer 9.8 Medium
Biker Bejo Summer 9.0 Dark
Mechelen Blue Green Adaptive Seeds Winter 8.8 Dark
Bowler Bejo Summer 8.4 Dark
Walker Bejo Fall 7.9 Dark
Batter Bejo Summer 7.2 Dark
Pancho Adaptive Seeds Summer 7.1 Medium
Verdonnet Adaptive Seeds Summer 6.6 Medium
Alto High Mowing Seeds Summer 5.9 Light
King Richard Johnny's Selected Seeds Summer 5.6 Light

Table 2: Variety Information Sorted Highest to Lowest Yield



Variety

Recommended 
DTM from 
Transplant

Planting 
Date

Tranplant 
to Field 

Date
Harvest 

Date

Days to 
Maturity 

from Seed

Days to 
Maturity from 

Transplant
Alto 85 3/17/2020 5/22/2020 8/10/2020 146 80
Bandit 120 3/17/2020 5/27/2020 8/19/2020 155 84
Batter 120 3/17/2020 5/22/2020 8/10/2020 146 80
Biker 99 3/17/2020 5/22/2020 8/3/2020 139 73
Blue Solaise N/A 3/17/2020 5/27/2020 11/10/2020 238 167
Bowler 100 3/17/2020 5/22/2020 8/10/2020 146 80
Chinook 100 3/17/2020 5/22/2020 9/16/2020 183 117
Columbus 100 3/17/2020 5/22/2020 8/3/2020 139 73
Comanche 115 3/17/2020 5/22/2020 8/19/2020 155 89
Curling 115 3/17/2020 5/22/2020 10/8/2020 205 139
Dawn Giant N/A 3/17/2020 5/27/2020 9/16/2020 183 112
Defender 150 3/17/2020 5/22/2020 10/8/2020 205 139
Esther Cook 120 3/17/2020 5/27/2020 11/10/2020 238 167
Fencer N/A 3/17/2020 5/22/2020 8/28/2020 164 98
Jaune de Poitou 110 3/17/2020 5/22/2020 10/27/2020 224 158
Jumper 105 3/17/2020 5/22/2020 10/27/2020 224 158
Keeper 120 3/17/2020 5/27/2020 11/10/2020 238 167
King Richard 85 3/17/2020 5/22/2020 8/10/2020 146 80
Lancelot 100 3/17/2020 5/22/2020 10/27/2020 224 158
Lancia 98 3/17/2020 5/22/2020 8/28/2020 164 98
Liege Giant Winter N/A 3/17/2020 5/27/2020 11/10/2020 238 167
Mechelen Blue Green N/A 3/17/2020 5/27/2020 11/10/2020 238 167
Megaton 100 3/17/2020 5/22/2020 8/28/2020 164 98
Pancho N/A 3/17/2020 5/22/2020 8/10/2020 146 80
Prizetaker 110 3/17/2020 5/22/2020 10/8/2020 205 139
Rally 90 3/17/2020 5/22/2020 8/19/2020 155 89
Runner 96 3/17/2020 5/22/2020 9/16/2020 183 117
Shades of Belgian Blue N/A 3/17/2020 5/27/2020 11/10/2020 238 167
Skater 110 3/17/2020 5/22/2020 10/27/2020 224 158
Striker 95 3/17/2020 5/22/2020 8/10/2020 146 80
Surfer 115 3/17/2020 5/27/2020 10/8/2020 205 134
Tadorna 110 3/17/2020 5/22/2020 10/8/2020 205 139
Takrima 110 3/17/2020 5/22/2020 8/28/2020 164 98
Verdonnet N/A 3/17/2020 5/22/2020 8/3/2020 139 73
Walker 115 3/17/2020 5/27/2020 8/19/2020 155 84

Table 3: Variety Days to Maturity Information



Variety

Disease 
pressure 

(1-5)

Were 
they 

uniform?

Height 
(inches) 

Eval July 15

Bulbing (1-5, 1 
an onion, 5 no 

bulbing)

Average 
diameter at 

harvest
Alto 5 No 18 5 1.24
Bandit 5 Yes 18 2 1.41
Batter 5 Yes 18 5 1.13
Biker 5 Yes 18 5 N/A
Blue Solaise 5 No 12 3 1.57
Bowler 5 Yes 18 5 1.32
Chinook 4 No 16 5 1.76
Columbus 5 Yes 18 5 N/A
Comanche 4 No 18 4 1.45
Curling 5 Yes 16 4 1.54
Dawn Giant 5 Yes 18 4 1.83
Defender 5 Yes 18 4 1.87
Esther Cook 4 No 12 5 1.70
Fencer 5 Yes 14 5 1.55
Jaune de Poitou 5 Yes 8 2 2.16
Jumper 5 Yes 16 5 1.63
Keeper 5 Yes 18 5 1.73
King Richard 5 No 12 5 1.23
Lancelot 5 No 18 4 1.84
Lancia 5 Yes 16 5 1.63
Liege Giant Winter 5 No 12 3 1.54
Mechelen Blue Green 5 No 12 3 1.71
Megaton 5 Yes 15 5 1.53
Pancho 5 No 18 5 1.41
Prizetaker 5 No 12 2 1.87
Rally 5 No 18 5 1.24
Runner 4 No 18 4 1.40
Shades of Belgian Blue 5 No 12 5 1.60
Skater 5 Yes 18 4 1.91
Striker 5 No 18 5 1.32
Surfer 5 Yes 16 5 1.65
Tadorna 5 No 18 3 1.93
Takrima 4 No 16 5 1.48
Verdonnet 5 No 12 4 N/A
Walker 4 Yes 15 5 1.09

Table 4: Midseason and Harvest Evaluations
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