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Flowering Plant Specices used as a Border
Crop to Reduce the Spread of Mosaic
(Summary of 2014 & 2015 Trial Data)

The purpose of this trial was to evaluate the effectiveness of using a mix of different plant species
which produced flowers at different times throughout the course of the growing season for reducing the
spread of PVY in a potato crop. A flowering plant species mix was planted adjacent to four rows of Russet
Norkotah sel. 8 or Russet Norkotah sel. 3 potatoes . The initial level of PVY in the potatoes was either low
(0% -2014 & 2.0% -2015) or high (8% in 2014 & 2015). Two control plots were also set up and evaluated
(one without insecticide application and one with several insecticide applications through the season).
Plants were visually evaluated for mosiaic symptoms two times in the summer and a sample was collected
at harvest and sent to Hawaii for evaluation in 2014 and 2015.

The results from both years were analyzed and indicated that potatoes with a high initial level of
moasic, when planted next to a flowering species mix border, reduced overall mosaic levels by 32% when
compared with potatoes that had no insecticides applied. Potatoes starting with a low initial level of visual
mosaic had no significant difference bewteen no insecticides applied and a border of mixed flowers when
data from 2014 and 2015 were combined. However, in 2015 potatoes planted adjacent to mixed flowers
had significantly lower % mosaic (30% reduction) than potatoes that had no insecticides applied. In 2014
there was no difference (treatments were analyzed using a LSD mean separation, p=0.05). The use of a
flowering species mix as a border, when planted adjacent to potatoes, is a tool that potato producers can
use to help reduce the spread of mosaic.

List of Plant Species used in Flowering Mix
Alyssum Marigolds

Babies Breath Nitro Radish
Berseem Clover Persian Clover
Blue Corn Flower Phacelia (Balo)
Brown Mustard Poppies
Buckwheat (Mancan) Spring Forage Peas
Calendulas Spring Lentils
Cosmos Sunflower

Crimson Clover (Dixie) White Mustard

Flax (Selby) Wooly Pod Vetch
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EVALUATION OF USING A FLOWERING SPECIES MIX TO REDUCE PVY SPREAD IN THE POTATO

Researcher:

Location:
Cultivar:

Objective:

Treatments:

Planted:
Plot Design:
Plot Size:

Plant Spacing:

Row Spacing:
Replications:
Irrigation:

Fertilizer:
Herbicide:

Insecticide:

Fungicide:

Vine Killer:
Harvested:

DATA:

Mosaic Readings:

CULTIVAR RUSSET NORKOTAH SELECTION 8, SLVRC, 2014

Andrew J. Houser, Colorado State University, SLVRC (in cooperation with Brendon Rockey of
Rockey Farms)
San Luis Valley Research Center, Center, CO

Russet Norkotah sel. 8
To evaluate the use of a flowering species mix to manage the spread of Potato Virus Y (PVY).

1. Insecticides Used - Russet Norkotah sel. 8 (0% initial PVY level)

2. No Insecticides Used - Russet Norkotah sel. 8 (0% initial PVY level)
3. Flowering crop mix - Russet Norkotah sel. 8 (0% initial PVY level)
4. Insecticides Used - Russet Norkotah sel. 8 (8% initial PVY level)

5. No Insecticides Used - Russet Norkotah sel. 8 (8% initial PVY level)
6. Flowering crop mix - Russet Norkotah sel. 8 (8% initial PVY level)

May 8 & 9, 2014 (planted the potatoes); June 3, 2014 (planted the flowering species mix)
Complete Block Design

1-80 foot row per treatment per replication

12 inches

34 inches

Four

Solid set sprinkler, rate based on ET

80N-60P-0K-25S8-2.5Z, preplant, 60N through sprinkler after tuber set.

Dual Magnum @ 1.25 pt/A + Eptam @ 4.0 pt/A + 0.17 1b Sencor/A (trts 2,3,5,6); Outlook (trts
1 & 4)

Leverage 360 @ 2.8 0z./A & Belay @ 2.8 0z/A & Movento @ 5.0 oZ/A (trts 1 & 4); None on
trts 2,3,5,6.

Quadris @ 1.6 pt/A & Luna Tranquility @ 11.2 floz/A (trts 1 & 4); Endura @ 2.5 0z/A (trts
2,3,5,6).

Applied Reglone on August 12 & 13, 2014.
September 16 & 17,2014

Evaluated all plants for mosaic symptoms twice during the summer (June 23 & July 22, 2014 ).
Also pulled a sample of 80 tubers (evenly distributed down each row) per treatment per
replication. The samples were gassed with Rindite (November 7, 2014) and planted (December
Ist & 2nd) on Oahu, HI and were evaluated for mosaic on January 15,2015, A total
percentage of potato plants with mosaic symptoms was calculated from each disease reading.
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EVALUATION OF USING A FLOWERING SPECIES MIX TO REDUCE MOSAIC LEVELS IN THE
POTATO CULTIVAR RUSSET NORKOTAH SELECTION 8 & SEL. 3, SLVRC, 2015.

Researcher:

Location:
Cultivar:

Objective:

Treatments:

Planted:

Plot Design:
Plot Size:
Plant Spacing:
Row Spacing:
Replications:

Irrigation:

Fertilizer:

Herbicide:

Insecticide:

Fungicide:

Vine Killer:
Harvested:

DATA:

Mosaic Readings:

Andrew J. Houser, Colorado State University, SLVRC (in cooperation with Brendon Rockey of
Rockey Farms)
San Luis Valley Research Center, Center, CO

Russet Norkotah sel. 8 & Russet Norkotah sel. 3

To evaluate the use of a flowering species mix to manage the Levels of Mosaic caused
primarily by Potato Virus Y (PVY).

1. Insecticides Used - Russet Norkotah sel. 3 (2.0% initial PVY level)

2. No Insecticides Used - Russet Norkotah sel. 3 (2.0% initial PVY level)
3. Flowering crop mix - Russet Norkotah sel. 3 (2.0% initial PVY level)
4. Insecticides Used - Russet Norkotah sel. 8 (8% initial PVY level)

5. No Insecticides Used - Russet Norkotah sel. 8 (8% initial PVY level)
6. Flowering crop mix - Russet Norkotah sel. 8 (8% initial PVY level)

May 13 & 14, 2015 (planted the potatoes); June 5, 2015 (planted the flowering species mix)
Complete Block Design

1-80 foot row per treatment per replication

12 inches

34 inches

Four

Solid set sprinkler, rate based on ET

80N-60P-0K-258-2.5Z, preplant, 40N (trts 1 & 4) and 60N (trts 2,3,5,6) through sprinkler after

tuber set.

Dual Magnum @ 1.25 pt/A + Eptam @ 4.0 pt/A + Sencor @ 0.17 ibs/A - All trts; In addition,
Matrix @ 1.5 0z/A was applied to trts 1 & 4.

Platinum applied In-furrow, Leverage 360 @ 2.8 oz./A & Belay @ 2.8 0z/A in-season (trts 1,4);
None on trts 2,3,5,6.

Omega appled in-furrow, Quadri Opti @ 1.6 pts/A & Luna Tranquility @11.2 floz/A applied in-
season(trts 1 & 4); Endura @ 2.5 oz/A (trts 2,3,5,6).

Applied Reglone @ 2.0 pt/A on August 19, 2015.
September 14, 15, & 16, 2015

Evaluated all plants for mosaic symptoms twice during the summer (June 23 & July 7, 2015).
Also pulled a sample of 80 tubers (evenly distributed down each row) per treatment per
replication at harvest. The samples were gassed with Rindite (October 16, 2015) and planted
(November 5, 2015) on Oahu, HI and were visually evaluated for mosaic on December 21,
2015. A total percentage of potato plants with mosaic symptoms was calculated from each
disease reading.
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Evaluation of a Companion Crop used to
Reduce the Spread of Mosaic and Improve
Potato Yields

The purpose of this trial was to evaluate the effectiveness of using a companion crop with potatoes.
Data was collected on the spread of potato viruses (which can result in visual mosaic symptoms) as well as
yield and quality. The use of companion crops were evaluated under four different cropping scenerios (1.
no insecticides were applied, 2. no insectides applied + flowers as a border, 3. insectides applied, and 4.
insectides applied to the crop that was adjacent to a plot of potatoes with a flower border). Two different
potato seed lots (Russet Norkotah sel. 8 with an initial mosaic level of 8%; and Russet Norkotah sel. 3
with an initial mosaic level of 2.0%)were tested at each location with and without a companion crop.
Plants were visually evaluated for mosaic levels two times in the summer and a sample was collected at
harvest and sent to Hawaii for evaluation. At harvest, yield and quality data was also collected at each
location for each seed lot, with and without a companion crop.

The results from this study indicate that the use of a companion crop can provide benefits to a potato
crop. When a border of flowering plants was planted next to potatoes planted with a companion crop, the
level of mosaic was reduced for seed lots with different initial levels of mosaic (32% reduction in the low
mosaic seed lot and 47% reduction in the high initial mosaic seed lot, respectively) when compared with
potatoes having no insecticide applications. The impact of a companion crop on yields is less conclusive.
There were no differences among treatments for the seed lot with low initial mosaic levels. There was
only one location with a significant decrease in marketable yield for the potatoes planted with a companion
crop in the seed lot with a high initial mosaic level. This plot had additional stress since there were two
fungicide applications and two watering events that it did not recieve through the 2015 growing season,
due to an avoidance of an insecticide application. This additional stress could have resulted in a reduction
in yield potential, rather than soley the result of the potatoes being planted with a companion crop.
Treatments were analyzed using a LSD mean separation, p=0.05. The use of a companion crop with
potatoes, appears to reduce the spread of potato viruses (including PVY), after one year of evaluations.
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EVALUATION OF USING A COMPANION CROP TO REDUCE MOSAIC LEVELS AND IMPROVE

Researcher:

Location:
Cultivar:

Companion Crop:

Objective:

Treatments:

Planted:

Plot Design:
Plot Size:
Plant Spacing:
Row Spacing:
Replications:
Irrigation:

Fertilizer:

Herbicide:

Insecticide:

Fungicide:

Vine Killer:
Harvested:

DATA:

Mosaic Readings:

Yield & Grade:

YIELDS IN THE POTATO CULTIVARS:
RUSSET NORKOTAH SELECTION 8 & SEL. 3, SLVRC, 2015.

Andrew J. Houser, Colorado State University, SLVRC (in cooperation with Brendon Rockey of
Rockey Farms)

San Luis Valley Research Center, Center, CO

Russet Norkotah sel. 8 & Russet Norkotah sel. 3

Species include Field Peas, Desi Chick Peas, Chickling Vetch, and Buckwheat. Seeding rate of
10 Ibs/A

To evaluate the use of a companion crop to manage virus spread and tuber yield and quality.

. Flower Border, with Companion Crop

. Flower Border

. No Insecticides Used, with Companion Crop

. No Insecticides Used

. Insecticides Used, with Companion Crop

. Insecticides Used

. Flower Border, planted next to field with Insecticides, with Companion Crop
. Flower Border, planted next to field with Insecticides

0~ N L WD —

May 13 & 14, 2015 (planted the potatoes & companion crop); June 5, 2015 (planted the
flowering species mix)

Complete Block Design

1-80 foot row (trts 2-8), 1-55 foot row (trt 1) per treatment per replication

12 inches

34 inches

Four

Solid set irrigation (trts 1-4) or Center Pivot irrigation (trts 5-8), rate based on ET

80N-60P-0K-258-2.5Z, preplant, 40N (trts 1 & 4) and 60N (trts 2,3,5,6) through sprinkler after
tuber set.

Dual Magnum @ 1.25 pt/A + Eptam @ 4.0 pt/A + Sencor @ 0.17 Ibs/A - trts 2,4,6,8; In
addition, Matrix @ 1.5 oz/A was applied to trts 8. No herbicides were applied to trts 1,3,5,7.
Platinum applied In-furrow, Leverage 360 @ 2.8 0z./A & Belay @ 2.8 0z/A in-season (irts 5,6);
None on trts 1-4,7,8.

Omega appled in-furrow, Quadri Opti @ 1.6 pts/A & Luna Tranquility @11.2 floz/A applied in-
season(trts 5-8); Endura @ 2.5 0z/A (trts 1-4).

Applied Reglone @ 2.0 pt/A on August 19, 2015.

September 14, 15, & 16, 2015

Evaluated all plants for mosaic symptoms twice during the summer (June 23 & July 7, 2015).
Also pulied a sample of 45 tubers (trt 1) or 74 tubers (trts 2-8) -evenly distributed down each
row per treatment per replication at harvest. The samples were gassed with Rindite (October
16, 2015) and planted (November 5, 2015) on Oahu, HI and were visually evaluated for mosaic
on December 21, 2015. A total percentage of potato plants with mosaic symptoms was
calculated from each disease reading.

1-40 foot row per treatment per replication, total yield expressed in cwt/A. By hand, percent
tubers by weight in kilograms <4 oz., 4-10 oz., > 10 oz., US #2’s & culls.

46



"(AST) S0°0=d e WAIYIP ApuedlIuTIS JOU 2T I3[ SWES A} Aq PIMO[[Of SUBIIA

"suonest[day 1noj jo ueaw ‘uorjesfjdas sod Jusunpeayy 12d SMOIJ00J Op-1 ‘S[NO PUB SZ# S} SY) Snutwl d10e Jad 1yS1am parpuny

"suoneosrjder oy jo uesw ‘vorpedsrjdal 1ad Jusweal) 19d sM01300] (f-| ‘210e Jad JySiam paipuny se passaidxa plaik |10 1,

"suorjesrjdes oy jo uesw ‘swes3o[ry ur JySrom Jaqn) uo paseg,

9.81°0 £€10°0 6061°0 §100°0 6CLL0 1000°0 on[eA 4
eeyl Seel 6v'€s 1493 % S6°61 81°9¢ AD
SN 6T'L9 SN 9L V1 SN 8¢°L (50°0=d) dS1
§'79¢ B C'16¢ S'L q9L 0°€9 q 0'CC SOPIdNDasU] YIm Pl 03 JXaU “JopIog 19MO[
L18C q £96C 9y 9L7 A% e 7o DD "S9p1d1d3su] YILm P[SY O} 1X3U “JapIog JOMO[ ]
8'69¢ B 9°00¥ €8 B 8PE 0°9% 2011 Pas(] SopId13dasu]
9yee qe $'¢6¢ 8¢ B C¢T 9CS oq €81 DD P3s(] $3prondasu]
P e9€ B §'76¢ €L B 6T 1% 9 L9] Pas[] SepIdNIasU] ON
€8¢ B 0'80% 8¢ B 9T 105 0 L°L1 DD ‘P3s(] Sap1o1dasu] oON
L'LyE ® 098¢ 001l e Lle 8y 29 99 XIJA $2109d§ BULIdMO]
C6EC qe ¢'36¢ v'S ® 67 161 29 791 D0 XIA $9193d§ SULISMO[{
SHm ¥ LMD 810 S[Imo Z0 (I< Z0 01-¥ Z0 p> (LHJ pT0T “O1ESOI %8) 8 [9S YEBIOHION Jossmy
S, 7 0/M LMD ® S SN
ETERYEX

L1500 £00T°0 10000 1000°0 8920°0 20000 on[eA
¥T'6 L8'8 LI'GE 16°6C S0°¢€l ceee AD
SN SN LL'T 96'6 €10l $T'9 (50°0=d) AS1
¥'06¢ 0'vOp o9p £°¢ pPo 71 e L19 B 6'TC S3PIdIOASU YILM P[3L) 0] IX3U “JOp10g JOMO[
C19¢ 0'6LE 9p2 9y PLL qe 8°6S € 0'8C DD "SIPIONI3SU] UM P[SY 0} JX3U “JIpIog Jamo[ |

0 ey oty °p 0°¢ B 0T¢ pPaq I'I§ 26¢l P3s[] SaPIONI3sU|
0°€6¢ 8'00% 20T 99 8°0C 98 6'%S qe ¢'7C DD ‘P3S[) SAPIONosu|
0°€6¢ 8Cly P39 9°¢ qe 1'yT e 6°€S 9q 691 P3s[] S9PIdNIISU] ON
1'L8€ I'L1v qe ¢7L qe 8°¢C Poq ¢'[6 2 9'CI D0 ‘Pas(] saprondasu] oN
1'¢6¢ G'L8E 76 ALY P Tty O 191 XIJA $2109dG FUIIOMO[ ]
8'8¢¢ 6'89¢ qe 7'8 e [[€ P2 961 O ['11 DD XU $3193d§ FULIaMO|
LS %» LMD ejoL s[mo 20 Q1< Z0 OT-p 20 p> (LHJ $10T 91O %7) € 19S YB)OqIoN J9ssny

$,70/M LAAD ¥SUSN
FTERYEY

"S10T “0peIo[0)) “ISIUR)) Yoreasay AJ[eA SINT Ues ‘AIISISAIU) 9)e}S OPRIO[O)) ‘¢ “[OS YRIONION] 19SSy PUE § '[3S

Yel03ION Jassny JeAn[no oY) ut Aifenb pue pjaik soqny uo do1o 19pioq x1u saroads Suremofy e pue doid uoruedwos & Jo asn 91 JO 1937 I dIqelL

47



(AST) SO°0=d Y& JuIdYIP AUedIfIuFIS J0U ale SI3N] dwes oY) AQ PAMO[[0] SUBIIA]
‘10T ‘17 10quaoa(] U0 paplodsar sem swoyduwiks oresow jensia Surssardxas syuerd
Jo sFeusorad sy “[H ‘nyeQ ut pajuerd d1om pue uoneol[daljuawieal] Yora Wolj Pajodd[[od sem ([oea saduno $~¢) seoyeiod pazis pass doip (g Jo ojdwes v,

‘suoijedjdar moj jo uesw ‘vonesijdar 1ad Juswurea; 1od mo1100j (g U0 ‘10T ‘91 Anf uo swoydwAs oresow [ensia Suissaidxs syuepd Jo omﬁcoeoma

"suongeor[dar Moy jo ueaws ‘voneoijdar rad juswiean) 1ad Mol 300§ (8§ dUo ‘G107 ‘L AJnf uo swojdwiAs oresow [ensia Suissardxa sjueqd jo adejuadiad,

L010°0 61100 £LSS°0 onjea J
18°9¢ 66'9C PS6S AD
LTIl LY'S SN (S0°0=d) aS1

29 0°LZ B6LI 0L SOPIIIO3SU] YIIm P 01 JXU “Iaplog JamoO[

I LI B £9l 6°¢ DD Sap1d11O3sU] Ylim P[aly 0 1XaU “JapIog Iomo[

J¢7IT q 98 I's Pas] SAPId13I3SU[

39 09T 486 S 0D ‘PIs(] SIpIondasy]

B 0'6F ae L'T1 S'e Pas[] SopIdNIasu] ON

qe ¢'Iy qe 671 8¢ 0D ‘Pas) Sap1O1OasU] ON

oqe o'¢¢ B QG| (o XIJA S9192dS SuLiamor

99 ¢'9z WA 3 DD “XIA s2192dg Furiamoyf

L,ST0T ‘TT 1_3quIddaq ST0T ‘o1 Anp ST0T L (LHJ $10T “OTeSOIAl %38) 8 [9S YEJOMION] Jassny

SuIpedy J1ESOA [BUIL] SuIpeIY J1ESOIA pU0ddS | A[np Surpesy dresopp 3sAng

100070 10970 L6EL0 an[ea
66°LE 1889 ¥9'C6 AD
$8°€El SN SN (50°0=d) AS1

P €8 €Z L'l SAPIdI)d3SU] Yllm PI3J 0] IXaU “Joplog Jamo[

p Sl 6'C 71 DD “S9pIdI10asU] Y)m P[AIJ 01 1XdU ‘Japiog Jomo[ ]

P2 0’61 (43 91 Pas() SapId110asu]

P ¢¢Cl vl Al DD ‘paIs(] SapIonoasy]

4% L¢ Ll Pas(] SIPId1303suU] ON

qe 8°Iv (% Al DD ‘Pas() SIPIdIIIISU] ON

oqe 8°0¢ L€ L0 XIJA $9192dS FuLIOMO]

99 0°0¢ (94 S0 DD XIA so19adg Furiomol]

L,ST0T ‘TT 13quIaddq ST0T ‘o1 AInp STOT ‘L (LHd $10T “O1eSOIAl %7) € 95 YEJONION JIsSmy]

Suipeay JIeSOA [eULy SuIpeay SO\ PU0IIS | AN Suipeay] eSO 1A

"S10T ‘0D “I81USD) YoIeasay A3[[eA SIN UBS ‘ANSIOAIU[] 31BIS OPRIO[O)) (%8 = [9AS] ORISOA [BIIU] YSIH) § “[oS YRIONION 19SSy puE
(%0°C = [2A27] JTBSOIA] [RIIUL MO) € “[3S YRIONION 39SSTY JeA[nd ojejod ayy ut pealds A Ad SUIonpar uo 1w saroads SULIMO © JO 10013 *I J[qE.L

48



'G0'0=2Nn|eA-d ‘uoijesedas uean sl
"S91ep ulpeas JUBILIP 1B SUBIW UIDM]I] BIDUIIIJIP [EILISIIRIS B 1RIIPUI SI3119| 1DUaIa)Id

0% juguwileald]
S9PI21103SU| ‘S9PI11IBSU|
yum yum
PI3l} 03 I1Xau p[al} 01 Ixau pasn 22 ‘pasn 0%
‘1aplog ‘19pJog pasn DD ‘PISN  SSPIDIIIISU| SBPIDIIIASU| XIA S3193dS I So193dS
1amo| J9MO|{4  S3PIDIIBSU| SIPIIPIASU| OoN ON Suamol|{ Buuamol4

T e pa— p— Tl mll  EEE EEECL

e s EE mEa— — & o001 ¥
| T
J Q
e —is main - ‘un - — - W 007 W..
£
= T S —_—= . = - - 008 T
aqe °q _ 3
| oop B
- Suipeay J1eSO\ IHd = | | - - = Al oor =
qe |
| Suipeay dleso|y Jowwins puzm | g i | o0c
3uipeay d1eso Jawwns 1ST | _
— - 009

~ "STOZ “DYATS ‘1937 JIBSOIA| [BIU| MOT € '[9S YEIOMON
19sSNY JeA|N) 03e10d Y3 Ul S|9A3T d1eSOA 2anpay 03 dou) uoluedwon
e pue x|\ sa1ads Jue|d Suliamol4 e Jo asn ay3 Jo uonen|eny

49



"S0°0=aN|eA-q ‘uoljeledas uealp Qs
's9lep Fuipess JUIBLIP 18 SUBSW UIIM]S(] IIJUIILIP [BIL]SIILIS B DIRDIPUI SI9113| 1UaiapIq

judwieal]
20
S9PI21123SU| ‘SBPIdIIBSU|
YUM P[314 03 UM pjal4 O3 pasn 2D ‘pasn 20
IX3U “Japiogixau ‘Uapiog pasn DD ‘PesSN  SOpPIdIII3SU] SIPIDILIBSU| XIAl S2193dS ‘XIA Sa129ds
1amol|4 J3MO}{  SIpIDI1I3SU| SIPIDITIBSU| ON ON Sutamol4  Sulamol4
0]
X
=2
0c §
a
=
. 2
3uipeay 21esON 1Hd m o 2
| 8ulpeay d1esoy Jowwns puz m 05 °
e
Suipeay J1esoA Jawwns 1ST W
09

"STOT DYAIS ‘|2A97 dlesolAl [eniu] YSiH g *|as Yyejo)aoN
39ssny JeAi|n) 03e10d 3y} Ul S|9AIT J1BSOIAl 3InpPay 03 dou) uoluedwo)
e pue XA sa1ads jue|d Sutamold e Jo asn ay3 Jo uoienjeny

50




'aS1 ‘S0"0=d 1 S1USW]eat] U9IMIS] SIIUDIDHIP JUBDIHUSIS OU B19M 313y

juswieal
20
S9pPI21129SU| ‘SO9PI211I3SU|
Yim pialj 01 yum pjai} o1 pasn 2D ‘pasn 90
1Xau “Uapiogixau ‘uspiog pasn DD ‘PASN  S2PI21323SU| SBpPIdIRdASU| XA S2103dS ‘XIN sa1dads
Jomoj4 JaMO|4  SOPIDIIASU| SIPIDIFIBASU| ON ON duemol4 Bupamol4

LMD 3|qeINIEA [B10] M
LMD [e10. m

"STOT ‘DUATS ‘[9A37 JIBSOIA [B1MU] MOT € °[9S Yel0)40N 13SSNY Jeniy|n)
01e310d 3y} Ul 1 M) 3|qeiaielN pue | ) |erol uo dos) uoiuedwor)

B pue x|\ s3133ds jue|d Suliamold e Jo asn ay3 Jo uonen|eny

0
0s
00T
0sT
00¢
0s¢
00¢€
0S€
(0[0)7%
0svy
00S

ale/IMD

51




"S0"0=2aN|eA-4d ‘uolleledas ues|n gs

‘SlugWleal] JUaJal}Ip 40} SUB3IW UI9M19( 93UIaIp |edI1siiels e 91edlpui Si3113| 1ualtajgidg
_

_ 1 juawieal]
| S9PID1303SU| ‘SapPIDIIasSU|
yum yum
PI31} 03 313U p|aly 03 IXaU pasn 22 ‘pasn 0
‘19pJ0g ‘JopJog pasn DD ‘PISN  SIPIDIFASU| SIPIDINIBSU| XIN S3123dS ‘XN S3199dS

Jamo| JOMO|{  S9pIdI1I3SU| SIPIDIFIASU| ON ON Buuamol4 Suueamol4

a10e/1 M)

qe

€l ImDo|gelaveN je1olm | 0Sh
IMDjejol =
00S

"STOZ “DUNIS ‘19727 J1esol [erHu] YSiH 8 *|3S Yel0x4oN 19ssny Jean|nd
031e30d 3y ul | M) djqelase| pue | ) [erol uo dos) uoiuedwor)
e pue XAl s3193ds jue|d Suliamold e Jo asn aY3 Jo uoizenjeny

52



2015 Powdery Scab Bed Study

The hill structure in potato production in the San Luis Valley typically involves a single row with one seed
piece every 10 to 14 inches within each row. There is a distance of 34-36 inches between rows. The
management of potato diseases, such as powdery scab, involves the use of fungicides or a change in
farming practices (e.g. use of disease free seed, disease resistant seed, avoiding fields with high levels of
disease inoculum, etc.). Since fungicides do not completly control powdery scab, I evaluated different
row/hill structures and two different irrigation timings to manage powdery scab. The potato cultivar
CO00277-2R was used in this study, which is highly susceptible to powdery scab.

There are two main take homes we can take away from this study. One is that by watering on a schedule
that provides the plants with excess water in one irrigation and a deficit the following irrigation event, the
level of powdery scab increases when potatoes are planted in single rows. This indicates that the irrigation
schedule is critical in the management of powdery scab. Irrigating potatoes in such a way that increases
the number of times the soil is saturated past field capacity can result in high powdery scab levels of
powdery scab in susceptible cultivars. The second take home is that the the use of a bed, instead of the
typical single row, can result in fewer tubers with powdery scab when soil conditions are favorable. The
use of a bed is a potential strategy for manageing powdery scab in the San Luis Valley.
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EVALUATION OF DIFFERENT POTATO HILL STRUCTURES FOR THE MANAGEMENT OF POWDERY

Researcher:
Location:
Cultivar:
Objective:

Hill Structures:

Irrigation Timings:

Treatments:

Planted:
Plot Design:
Plot Size:

Plant Spacing:
Row Spacing:
Replications:
Irrigation:
Fertilizer:
Herbicide:
Insecticide:
Fungicide:
Vine Killer:
Harvested:

DATA:
Disease Readings:

Yield & Grade:

SCAB, SAN LUIS VALLEY RESEARCH CENTER, CSU, 2015

Andrew J. Houser, Colorado State University, SLVRC

San Luis Valley Research Center, Center, CO

CO00277-2R

To evaluate different potato hill structures and irrigation timings for the management of
powdery scab. Data was collected on powdery scab tuber incidence, severity and overall yield.

There were three different hill structure scenerios evaluated. 1. Two standard rows on a 34
inch spacing, seed pieces were placed in the center of each hill at a 12 inch spacing between
seed pieces. 2. One bed was 68 inches wide, in each bed the potatoes were arranged in two
lines 34 inches apart, there was 12 inches between seed pieces in each line. 3. One bed was 68
inches wide, in each bed the potatoes were arranged in 3 lines that were 17 inches apart, there
was 12 inches between seed pieces.

Standard Irrigation (16.3 inches) vs Alternate Irrigation (17.0 inches) through the growing
season. Starting July 13th through the final irrigation (August 24th), the plot irrigated with the
alternate irrigation regime had a an alternating irrigation with one irrigation twice as much as
the ET was recommending and the next irrigation was 1/2 the amount of irrigation the ET was
recommending. This created more extreme differences in soil moisture between the standard
and alternate irrigated plots.

1. Two Single Rows (std irr.)

2. Two Potato Rows in One Bed (std. Irr)
3. Three Potato Rows in One Bed (std. Irr)
4. Two Single Rows (alt. irr.)

5. Two Potato Rows in One Bed (alt. Irr)
6. Three Potato Rows in One Bed (alt. Irr)

May 27, 2015

Randomized split plot
2-30 foot rows (irts 1 & 4) and 1-30 foot bed (trts 2,3,5,6) per treatment per

replication

12 inches

34 inches

Six

Solid set irrigation, rate based on ET
80N-60P-0K-25S-2.5Z, preplant

Dual Magnum @ 1.5 pt/A + Sencor @ 0.33 1b/A + Chateau @ 1.0 oz/A
None

None

Vines were chopped on September 11, 2015,
Septemeber 28 & 29, 2015

Powdery scab tuber readings were taken on 2-20 foot rows (trts 1 & 4) and 1-15 foot of bed
(trts 2,3,5,& 6) at harvest on September 28 & 29, 2015. All tubers in the 4-10 oz size range
were evalutated for powdery scab.

2-20 foot rows (trts 1 & 4) and 1-15 foot of bed (trts 2,3,5,& 6) per treatment per replication,
total yield expressed in cwt/A. By hand, percent tubers by weight in kilograms <4 oz., 4-10
0z.,> 10 oz., US #2’s & culls.
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Evaluation of PVY levels in Russet
Norkotah Seed of Different Sizes
(8-12 0z. vs. <4 0z.)

The purpose of this trial was to evaluate the amount of PVY that is in potato seed tubers of different
size. Working for Colorado Potato Certification Service (PCS), the question occasionally comes up
regarding the size of tubers that are collected for the post harvest test (PHT) sample. PCS requires a tuber
size of 2-4 oz for the 400 tuber sample required for the PHT in order to certify a seed lot. The question
that is sometimes raised is that a potato plant infected with PVY is diseased and is therefore less healthy
than a plant not infected with PVY. A potato plant that is less healthy is thought to produce smaller
daughter tubers. Tuber size is thought to be an indicater of potato plant health (eg. a healthy plant
produces larger tubers than a diseased plant), however this concept may not always be the case depending
on the variety.

PCS does not accept seed tubers larger than 4 oz for the PHT sample, due to shipping and planting
contraints in Hawaii. The argument has arisen that the testing of small tubers provides an unrealisticly
high percentage of PVY in the seed lot. The purpose of this study was to determine whether or not this
assumption is valid. The results from 2014 and 2015 indicate that tubers less than 4 oz in size had a lower
percentage of PVY than seed tubers > 80z in size in Russet Norkotah. This indicates that the collecting of
tubers smaller than 4 oz for the PHT sample is a good practice. A sample of 400 tubers <4 oz in size gives
a fairly accurate representation of the amount of PVY that will be planted back in the seed lot the
following summer.
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EFFECT OF TUBER SIZE ON PVY LEVELS FOR PHT SAMPLE COLLECTION IN THE POTTATO
CULTIVARS RUSSET NORKOTAH SELECTION 8 & 3, SLVRC, 2014 & 2015.

Researcher:
Location:
Cultivar:

Objective:

Treatments:

Planted:

Plot Design:
Plot Size:
Plant Spacing:
Row Spacing:
Replications:
Irrigation:
Fertilizer:

Herbicide:

Insecticide:

Fungicide:

Vine Killer:

Harvested:

DATA:

Mosaic Readings:

Andrew J. Houser, Colorado State University, SLVRC
San Luis Valley Research Center, Center, CO
Russet Norkotah sel. 8 & Russet Norkotah sel. 3

To evaluate the effect of tuber size on PVY levels for PHT sample collection.

1. Large Tubers (8-12 oz) - Russet Norkotah sel. 8 (0% initial PVY level - 2014) & Russet
Norkotah sel. 3 (2% initial Mosaic level - 2015)

2. Small Tubers (<4 0z) - Russet Norkotah sel. 8 (0% initial PVY level - 2014) & Russet
Norkotah sel. 3 (2% initial Mosaic level - 2015)

3. Large Tubers (8-12 oz) - Russet Norkotah sel. 8 (8% initial PVY level - 2014 & 2015)

4. Small Tubers (8-12 0z) - Russet Norkotah sel. 8 (8% initial PVY level - 2014 & 2015)

May 8 & 9,2014; May 13 & 14, 2015

Complete Block Design

1-80 foot row per treatment per replication

12 inches

34 inches

Four

Solid set sprinkler, rate based on ET

80N-60P-0K-258-2.5Z, preplant, 60N through sprinkler after tuber set.

Dual Magnum @ 1.25 pt/A + Eptam @ 4.0 pt/A + Sencor @ 0.17 lbs/A

Leverage 360 @ 2.8 oz./A & Belay @ 2.8 0z/A for both years. Movento @ 5.0 0z/A was also
applied in 2015.

Luna Tranquility @ 11.2 floz/A & Endura @ 2.5 oz/A for both years. Quadris @ 1.6 pt/A was
also applied in 2014. Quadris Opti was also applied in 2015.

Applied Reglone on August 12 & 13, 2014; August 19, 2015.

September 16 & 17, 2014 & September 14, 15, & 16, 2015.

A random sample of 20 tubers from each treatment/replication was collected at harvest. The

tubers were treated with Rindite and planted in the Greenhouse. An ELISA test was performed

to on each plant to determine the PVY levels for each treatment/replication.

60



‘0T°0=2Njen-d ‘uoniesedas ues|n s “(I9Aa1]
AAd Y3IH = S13113] 3n|g ‘[9A37 AAd MO = SJ9113] )IB|q) |[3A3] AAd B UIYHM SUBSW UIDMIq 3IIUIBYIP [BILISIIE]S
B 91edIpul S19113] 1ouaId I “s3jdwies [9AT AAd [e1u] Y3iH Y3 1suleSe palsedw ol J0u Sem [9A37 AAd |BINU] MOT 3y L

3zI§ Pa3s/|aA37 ANd [eRIYl

(zo ¥>) =zi15 43qn] ||leWS (zo zT-8) @221S 4aqn] a8Je

- q
q
e
e

(LHd €T0T 1 %8) [9A31 AAd [e1HU] YSiH

(LHd £T0T 18 %0) [9A97 AAd [B1MU| MO @

"‘PTOZ 0D 431ud) 49U Ydo1easay ATS ‘(*zo > *SA zogZT-8)
SIZIS JUBI3H1Q JO PI3S YLIONJON 13SSNY Ul S|9A] AAd JO uoilenjeny

ot

S€

0)7

17

09



‘0T°0=3n|eA-d ‘uoljeiedas uesiy 4s1 (|ana1
AAd YSIH = S13119] an|g ‘|aAa] AAd MOT = S19113] )IB|(q) [SAS] AAd B UIYLM SUBIWI UM 3IIUIYIP |eIelsnels
B 33edIpul S13113] ouaaiig “sajdwes [9A37 AAd [elliu] Yy3iH 9yl sureSe pasedwod 10U Sem [9A37 AAd |BIIU| MOT BYL
azIS Paag/|anaT ANd [etHu|
20 J0-(z0 (zo
- (zo y>) szIS Jaqn] |lews ZT-8) 9zIS Jaqn) 8dJe7  (zo p>) SzIS Jagn] ||lews  gT-8) 8zIS Jaqn] as.e

0

)

0]}
ST
e 0¢
T4

SN e
d 0¢
SN
Q¢
q
SN
SN q

0)7

(LHd ¥TOT 38 AAd % 0°8) [2A37 AAd [eU] YSIH cp
(LHd $T0Z 18 AAd %0°2) 19A97 AAd [B1IU] MOT B

0s

*ST0Z 0D “191ud) I91U) Yd1edsay A1S ‘(‘zo ¢> *sA "Z20ZT-8)
S9ZIS 1U31341Q JO pI9S YBIONJION 13SSNY Ul S|9A3| AN JO uonenjeny

ANd %

62



‘0T°'0=9njen-d ‘uonesedas ueay qsi

‘(19797 AAd YBIH = S13113] 3N|g ‘|9A37 AAd MOT = S19113]| I€|(q) |9A3] AAd B UIYHM SUBSW UIDM]S( 3IIUIBIP |eIrISIIelS
e 31ed1pul S19113] 10U ‘sojdwes [9AT AAd [e1Hul YSiH ay3 isuleSe pasedwod 10U sem [3A37 AAd [e1HU] MOT BYL

(zo >) saaqny |jews

0
S
ot
ST
0¢
SN o
q X
S¢ 2
2
0€
SN
e

321§ paas/|an31 AAd ey

(zo z1-8) s4oqn 284eq

13
[3n37 AAd 1B13U] Y3IH = o
[9A97 AAd [BIHU] MOT B 7
0s

"STOC 3 YTOC Wouy ejeq uesiy

"0D 491ud) UNUI) Y21easay ATS ‘("o > "SA "zoZT-8)
S9ZIS 1U313441Q JO pa3S YeIo)JON 19SSNY Ul S|9N3| AAd JO uollen|enl




