PRELTMINARY REPORT ON 1988 SAN LUIS
VALLEY RESEARCH ON HERBICIDE
INJURY TO POTATOES

BY: PHILIP WESTRA PHD
WEED SCIENTIST
COLORADO STATE UNIVERSITY

IN COOPERATION WITH
DR. GARY FRANC, DR. NIEL HUMBURG, DR. TOM
LAURIDSON, TIM D'AMATO, BILL STUMP, AND

PROCEDURES: Research was initiated in May 1988 to investigate the
effects of Oust, Glean, Amber, Ally, Harmony Extra, and Assert on
the growth and development of russet burbank and centennial russet
potatoes. All of these herbicides belong to the sulfonylurea
family of herbicides, except for assert which is ‘an imadazalanone
herbicide. All except Oust are marketed primarily for small grain
production. Oust is marketed for non—cropland*§terilant use.

PLOT SIZE:

Plots were 14 feet in length, but consisted of 2 rows of
potatoes planted 34 inches apart; 1 row (14 plants) of russet
burbank, and 1 row (14 plants) of centennial russet potatoes. Seed
stock was the highest research quality available from the csu
Center research station. The study was replicated 3 times, and
consisted of 60 plots, with each plot containing 2 potato cultivars
yielding a total of 120 subplots (see attached spray sheet). One

(1) plant from each end of the plot was discarded for to eliminate
border effects.

TREATMENT DATES:

Potatoes were planted on May 18, 1988
Herbicide application 1 occurred on July 1, 1988
Herbicide application 2 occurred on July 14, 1988

Visual foliar symptomology caused by
July 1 application date was recorded on July 14, 1988

Foliar symptomology measurements made on July 22, 1988
(PHOTOS TAKEN)

Harvest 1 occurred on August 18, 1988-
(PHOTOS TAKEN)

Final harvest occurred on September 22, 1988
(PHOTOS TAKEN)



TREATMENT INFORMATION:

All herbicide treated plots received only 1 herbicide
application, either on July 1, or July 14. Treatments were applied
over the top of the potato plants with $S11001 flat fan tips (new)
under 15 psi using a carbon dioxide powered back pack sprayer. Aan
electronic metronome was used to calibrate walking speed. Water
for spraying came from the CSU campus at Ft. Collins. All
herbicides were weighed out on a Mettler H10 balance, or measured
to .01 ml accuracy with a 1 ml pipette. Sprayer was rinsed 4 times
with 1. water 2. bleach solution 3. ammonium solution and 4. water
between treatments. Experimental technique was excellent on this
small, precise experiment.

DATA COLLECTED:

B e T T S ——

July 14, 1988

B e L Lt T pe—p——

1. PLANT HEIGHT 2. CHLOROSIS RATING 3. INJURY RATING

July 22, 1988 (PHOTOS TAKEN)

e e e —

1., CANOPY HEIGHT AND WIDTH 2. NUMBER OF FLOWERS PER PLOT

August 18, 1988 (FOR 3 PLANTS) (PHOTOS TAKEN)

1. VINE DRY WEIGHT (no significant differences were detected)
2. NUMBER OF TUBERS

3. TUBER WEIGHT IN KILOGRAMS
4. AVERAGE WEIGHT (GRAMS) PER TUBER

5. ALL TUBERS WERE CATEGORIZED AS a) NORMAL b) CRACKED c¢) FOLDED
d) POPCORN (small with several small knobs or protrusions)
e) KNOBBY (generally larger tubers with fewer but larger
protrusions than occurred on the popcorn tubers), and
f) MINUSCULE (size of a dime, or smaller) tubers. All tuber
classes are expressed as a percent of the total number of tubers
from each plot, for each variety.

September 22, 1988 (FOR 9 PLANTS) (PHOTOS TAKEN)

DATA COLLECTED WAS THE SAME AS FOR THE AUGUST 18, 1988 DATE.



DATA ANALYSIS

Data was analyzed using analysis of variance on an IBM AT
computer; mean separation was achieved using Duncan's Multiple
Range Test set at .05. Numbers within a column followed by
different letters are significantly different. Comparisons should
be made with the check plot values.

BAR GRAPH DATA

Bar graph data is presented with first harvest data appearing
as the first set of bars, and final harvest data as the final set
of bars. Within a given set of bars, a symbol of * or ~ indicates
that the value for that bar is significantly different from the
value for the check plot bar value. The bar graph data is a visual
presentation of much of the data from the data table.

SEQUENCE OF PHOTOGRAPHS

The left hand page of the 2 pages for each treatment in the study
contains 1. foliage shot from July 22, 1988

2. tuber shots from August 18, 1988 harvest

The tubers are arranged by replication. The lighter skinned tubers
are from the russet burbank plants; darker skinned tubers are from
centennial russet plants. Generally, the data and photos are
arranged so the russet burbanks appear first, and the centennial
burbanks last. Where appropriate, some close up shots of tuber
damage are included.

The right hand page relates strictly to the final harvest of
September 22, 1988. All 3 replications are represented in the
first photograph. Russet burbank normally is arranged before

centennial russet. Where appropriate, extra shots of tuber injury
are included.

LEFT SIDE RIGHT SIDE
RS SHO ALL PHOT({S ARE OF
JULY 22, 88 SEPTEMBER 22, 88

ALL OTHER PHOTOS
ARE OF AGUST 18, 88
FIRST HARVEST

FINAL HARVEST




THE PHOTO NUMBERS IN THIS SEQUENCE CHART REFER TO THE HANDURITTEM
NUKBER FOUND ON THE BACK OF EACH PHOTOGRAPH, WHRILE THE TREATMENT
NUMBERS ON THIS LIST REFER TO THE ORIGINAL SPRAY SHEET. PHOTOGRAPHS
ARE LIGHTLY GLUED INTO THE ALBUM, AND SHOULD NOT BE REMOVED UNLESS
ABSOLUTELY NECESSARY.

PHOTO TREATMENT PHOTO TREATMENT  PHOTO TREATHENT COMMENTS
ISII..IIIII..-IIIII-Iﬂ-.-"lIIIIIII-'.l..'.'..ﬂ........'IU."-'IIIIIIIlI.'.
1 1 51 11 100 15
2 2 52 12 101 15
3 3 53 12 102 15RB
4 4 54 12 103 16
5 5 55 13 104 16CR
6 6 56 13 105 . 16RB
7 7 57 13 106 17
8 8 58 13 107 17CR
9 9 59 14 108 17RB #
10 10 60 14 109 18
11 11 61 15 110 18CR
12 12 62 15 11 18RB
13 13 63 16 112 19
14 14 64 16 113 19CR
15 15 65 16 114 19RB
16 16 66 16 115 20
17 17 67 17 116 20CR
18 18 68 17 17 20RB
19 ) 19 69 17 118 10
20 20 70 18 119 10CR
-t A 1 71 18 120 10RB
2222 1 72 18 121 9
24 2 73 19 122 9
25 2 74 19 123 8
26 2 75 20 124 8CR
27 3 76 20 125 8RB
28 3 77 20 126 8CR FOLDING
29 3 78 20 127 7
30 3 81 1 128 7CR
31 3 82 1CR 129 7RB
32 4 83 1RB 130 7
33 4 84 2 131 7CR/RB
34 H] 85 2 132 é
35 5 86 2 133 6CR
36 6 87 2 134 6RB
37 6 88 3RB 135 ]
38 [ 89 3RB 136 SCR
39 7 90 3CR 137 SRB
40 7 91 3 138 4
41 7 918 3% 139 4CR
42 8 92 12 140 4RB
43 8 93 12CR 141 1
44 9 94 12RB 142 11 CR
45 9 95 13 143 11 RB
46 10 96 13CR
['7 10 97 13RB ------------------ S essnsnsnEnn
48 10 98 14 RB = RUSSETT BURBANK
49 10 99 14 CR = CENTENNIAL RUSSETT
50 11 # = MISSING PHOTO



THIS PHOTOGRAPH SEQUENCE LIST REFERS TO THE ORDER OF THE
PHOTOGRAPHS AS THEY ACTUALLY APPEAR IN THE ALBUM, BEGINING
WITH UNTREATED CHECK, JULY 1, 1988 APPLICATION, OM PAGE 1.

PHOTOGRAPH SEQUENCE

SEQ PHOTO COMMENT SEQ  PHOTO COMMENT SEQ PHOTO COMMENT
1 1 71 FOL 51 128 CR 101 62 RB/CR
2 22 3 REP EH 52 130 CR/RB 102 100 3 REP FH
3 23 RB/CR 53 8178 FoL 103 102 R8
4 81 3 REP FH 54 42 3 REP EH 104 101 RB/CR
5 83Rs S5 43 RB/CR 105 16 116 FoL
6 B82CR 96 123 3 REP FH 106 63 3 REP EH
7 2 TLFOL 5T 125 rB 107 64 RB/CR
8 24 3 REP EH 58 124 CR 108 65 RB
9 25 R8 59 126 cr 109 66 CR
10 26 CR 60 979 FOL 110 103 3 REP FH
11 863 REP FH 61 44 3 REP EH 111 105 RB
12 84 R8 62 45 RB/CR 112 104 cr
13 87 R8 63 121 I REP FH 113 17 T17 FoL
1 85 cCR 64 122 RB/CR 114 67 3 REP EH
15 3 713 FoL 65 10 T10 FOL 115 68 RB/CR
16 27 3 REP EM 66 46 3 REP EH 116 69 CR
17 28 RB 67 47 RB/CR 117 106 3 REP FH
18 29 CR 68 48 RB 118 108 MISSINGRB
19 30 RB 69 49 CR 119 107 CrR
20 371 CR 70 118 3 REP FH 120 18 T18 FOL
21 91 3 REP FH 71 120 RB 121 70 3 REP EH
22 88 RB 72 119 R 122 71 R8/CR
23 89 RB 73 1MTIMFOL 123 72 R8
26 90 CR 76 51 3 REP EH 124 109 3 REP FH
& 4 T4 FOL 75 50 RB/CR 125 111 Re
26 32 3 REP EH 76 141 IREP FH 126 110 CR
27 33 RB/CR 77 143 RB 127 19 119 FoOL
28 138 3 REP FH 78 142 CR 128 73 3 REP EH
29 140 RB 79 127VI2FOL 129 74 RB/CR
30 139 cr 80 54 3 REP EH 130 112 3 REP FH
k]| S 15 FOL 81 52 re/cR 131 114 Rr8
32 34 3 REP EH 82 S3CR 132 113 R
33 35 RB/CR 83 923 REP FH 133 20 120 FOL
34 135 3 REP FH 8 94RB 134 75 3 REP EN
35 137 R8 85 93 CR 135 76 RB/CR
36 136 R 8 13TI3FOL 136 77R8
37 6716 FoL 87 553 REPEH 137 78 R
38 363 REP EH 88 56 RB/CR 138 115 3 REP FH
39 37 RB/CR 89 57 Rr8 139 117 r8
40 38R8 90 58 CR 140 116 CR
41 132 3 REP FH 91 95 3 REP FH
42 134 Rr8 92 97 R8
43 133 cr 93 9 CR
4 777 FOL 94 14 114 FOL
45 39 3 REP EH 95 59 3 REP EH
46 40 RB/CR 96 60 RB/CR
&7 41 CR 97 98 3 REP FH
48 127 3 REP FH 98 99 RB/CR
49 131 CR/RB 99 15 115 FoL
50 129 R8 100 61 3 REP EH

T# = TREATMENT NUMBER
RB = RUSSETT BURBANK
CR = CENTENNIAL RUSSETY

FOL = FOLIAGE

REP = REPLICATIONS
ER = EARLY HARVEST (8/18/88)
FH = FINAL HARVEST (9/22/88)



TRT TREATMENT

Colorado State University

HERBICIDE INJURY TO POTATOES
Conducted at SAN LUIS VALLEY by Weed Science
Project POTA608 with cooperator
Use 1 gallon(s) per treatment mixture

Apply specified amount of product to each

AT

RATE

GARY FRANC

to spray 18 G/A .

2.8 by 42.0 foot plot.
GROW A ML or G/

NO NAME FD #/gal RATE UNIT STGE C TRT. MIX 1 2 3

01 CHECK JULY 1 101 216 314
02 OUST DF 75 .071 oz/A JULY 1 0.00733 102 208 309
03 OuUsT DF 75 .141 oz/A JULY 1 0.01456 103 201 318
04 GLEAN DF 75 .035 oz/A JULY 1 0.00361 104 209 320
05 GLEAN DF 75 .071 oz/A JULY 1 0.00733 105 204 305
06 HARMONY EXTR DF 75 .142 oz/A JULY 1 0.01466 106 217 304
07 HARMONY EXTR DF 75 .282 oz/A JULY 1 0.02911. 107 212 316
08 AMBER DF 75 .071 oz/A JULY 1 0.00733 108 214 303
09l ALLY DF 60 .018 oz/A JULY 1 0.00232 109 220 315
10 ASSERT L 2.5 .47 1b/A JULY 1 1.94165 110 203 313
11 CHECK JUL 14 111 218 307
12 OUST DF 75 .071 oz/A JUL 14 0.00733 112 202 302
13 o0uUsT DF 75 .141 oz/A JUL 14 0.01456 113 207 317
14 GLEAN DF 75 .035 o0z/A JUL 14 0.00361 114 219 306
15 GLEAN DF 75 .071 oz/A JUL 14 0.00733 115 206 308
16 HARMONY EXTR DF 75 .142 oz/A JUL 14 0.01466 116 205 312
17 HARMONY EXTR DF 75 .282 oz/A JUL 14 0.02911 117 215 311
18 AMBER DF 75 .071 oz/A JUL 14 0.00733 118 211 319
19 ALLY DF 60 .018 oz/A JUL 14 0.00232 119 213 301
20 ASSERT L 2.5 .47 lb/A JUL 14 1.94165 120 210 310



Colorach State University
HERBICIDE INJRY TO POTATCES
Cordcted at SAN WUIS VALLEY by Weed Science

RUSSHURB  CENTRUSS  RUSSOLRB  CENTRUSS RUSSBLRE  CENTRUSS
HEIGHT HEIGHT  CHUORSIS CHLCRSIS % INRRY ¥ INXRY

[ TREATMENT Al RATE CROW A INCHES INCHES % %

NAE #/al FO RATE WNIT SIEC 7-14-88  7-14-88 T-14:88 7-14-88 7-14-88  7-1-88
oEX MY1 23a BT 0.0 0.6 0.0c  0.0e
ast 75 OF 071 o/A Y1 208 63e 07 3B 67c  10.0d
st 5 OF 141 o/A Y1 160 113e  10.0a  10.0a D32 43.3
e 5 OF 055 cz/A WY1 23 W0 00 0.0  0.0c  0.0e
GLEAN 75 DF .07 ox/A MY1 208 6 LR LB 30ce  5.04
HARDNY EXIR 75 OF .12 oz/A WY1 213 163c 33 33 3%e 5.0k
RN EXTR 75 DF .22 oz/A Y1 87 133k 10.0a  10.0a  B3a B
NER T OF 07 /A WY1 2108 %d 0.0 33 e 167
ALLY € OF .018 oz/A WY1 208 1806 0.0 0.0 0.0 1.7
ASSERT 25 L 47 A MY1 2038 5.3d  10.0a 83 8% 8.3
CHECX JLY 14

st T OF 07 /A %

st 75 OF .11 oA QLY 14

LEM 5 OF .05 /A ALY 1%

aLEAN T OF .07 /A WY 1%

HARMONY BXTR 75 OF .142 cz/A ALY 14

NARMONY EXTR 75 DF .22 cz/A ALY 1

NER 7 OF .07 o/ a1

ALY & DF 018 cz/A QLY 1%

ASSERT 25 L 47 A JULY 14



Colorado State University
HERBICIDE INJRY TO POTATCES
Conducted at SAN LUIS VALLEY by Weed Sclence

RUSSBLRB ~ CENTRUSS RUSSBURB CENTRUSS RUSSHLREB CENTRUSS RUSSOURB  CENTRUSS
HEIGHT HEIGHT WIDTH WIDTH CANCPY CANCPY NUMBER OF MN.MBER OF
INCHES INCHES INCHES INCHES CROSS SEC (CROSS SEC  FLOWERS  FLOWERS

T TREATMENT Al RATE GRMA 7-2:88 7-28 7-288 72688 SQFET SQFET 7-28 7-2-88
NAE #/gal FD RATE WIT STGE C 7-2-88 7-2-88

CHEX JULY 1 5.0a B.7a 32.0eb  2.0a 5.56a 3.%a 38.7b 24,78
asT 75 DF .071 oz/A JAY 1 19.3h 19.0ef 3.3 17.3h 3.16h 2.28 34.0bed  10.3fgh
ausT 75 DF .141 oz/A JLY 1 15.0f 14.0h 17.3k 13.7 1.80§ 1.3h 8.0j 2.3k
GLEAN 75 OF .85 oz/A JLY 1 B.lbre B.0ab  30.3cde  2%4.3a 4.8b 3.88b  29.0ef 16.0de
GLEAN 75 DF .01 oz/A JILY 1 21.3fg 19.3ef 28.0fg  20.3def 4.15cde  2.73ef 20.0% 21.0abe
HARMNY EXTR 75 DF .142 oz/A JULY 1 21.0fg N.7cde 27.3h 2,.%c 3.9%def  3.21cd 19.31 7.0h1
HARMNY EXTR 75 DF .22 oz/A JULY 1 20.3ch 18.7fg 26.0h1 19.0fg  3.67fg 2.47fg 1.7J 1.0k
AVBER 75 OF 071 oz/A JLY 1 B3ed  0.7cd  3M3dbe  2.0bed 5.0 3.16cd  31,0cef 9.7h
ALLY €0 OF .018 oz/A JLY 1  5.0a 2.3dc 320  24.08 5.56a 3.72b  36.0ac  20.7kc
ASSERT 25 L 47 (A JRY 1 B.0bed  18.7fg B0t 17.3n 42bd 2.5 2.0ghi 5.01j
CHEXX JLY 14 24.7a 24.0a R.7s 2h.3a 5.60a 4.06a 39.7a 24.0ab
ausTt 7 OF .01 oz/A JULY 1% 21.7ef 18.3fg 3.3 20.0ef 3. 83ef 2.55fg 18.71 12.3fg
aussT 7 OF 141 az/A JUY 1% 20.3h 17.09 24.0] 18.3¢h 3.39%h 2.17g R.7h1  14,0ef
GLEAN 7 OF .35 az/A JULY 16 25.0a 2400 R.0b B.3d  5.5a 3.0 26.7fg 2,3dx
GLEAN 75 OF 071 cz/A JAY 16 B.7ebec  21.Fed  29.0ef  21.0cde 4.7 3.92de  26.0fgh  20.0¢
HARMNY EXTR 75 OF .142 oz/A JLY 1% 2.0def  19.7def  27.0¢h 2.0c 4.13cde  3.02de 21.3h 12.3fg
HARMONY EXTR 75 DF .282 oz/A LY 1 2.3%-f  18.3fg 26,301 18.3¢h 4.08cde 2,349 28.3ef 7.3h
ABER 7 OF 071 oz/A JAY 16 26.0ab  21.3bed  30.3cde  21.0cde  5.06b 3.11de 28.0ef 19.3cd
ALLY & OF .018 oz/A JULY 14 B.0bed  B.0sb  3M.0bed  2.06c 4.95b 3.5k 26.7fg 20.0¢

ASSERT 25 L .47 A JULY 16 21.3fg 18.3fg  29.7de  18.0¢h 4.40c 2.30g 3B.0cde  19.7¢



Colorado State University
HERBICIDE INJRY TO POTATCES
Cordicted at SAN LUIS VALLEY by Weed Science

mmmmmmmmm
WWM.GWWWFMWWYH!NIS&L

KG  TUBERS TUBER TUBERS TUBERS TUBERS  TUBERS % %
" TREATMENT Al RATE GROWA 8-18-88 8-18-88 8-18-88 x % % % 8-18-88 8-18-88
NAVE #/gal FD RATE WIT STGE C 8-18-88 8-13-88 8-18-88 8-18-88
CEX JAY 1 2.Rax b 87a &b 4f Scef b Oc b
assT 75 DOF .071 oz/A JULY 1 2.48abe 140a 18f¢ o flc-f 17 13a 16a &
ast 75 DF .141 oz/A JY 1 e 121a 15f i 38¢c-g 12cd ] 10ab Za
GLEAN 75 DF .035 oz/A JAY 1 3.36ab 63 53cde Shdef Ie-h %c-f b k. b
GLEAN 75 OF 071 oz/A JLY 1 3.2 38 85a &b 4f Sdef o e t ]
HARMCNY EXCTR 75 OF .142 oz/A JULY 1 2.8%ac 45b éib-e 49def 2he-1 &b o e b
HARMONY EXTR 75 OF 282 oz/A JuY 1 2.91abe & 52de Rfh 30d-{ 3Sa b . 3 b -]
ABER 75 OF .07 oz/A JLY 1 2.84ax 51b 5écde 58cde 2d-{ 10cde > &c ®
ALLY 60 DF .018 oz/A JLY 1 3.5 45b 7a-d 92a 3i 4def b ic b
ASSERT 25 L 47 lvA JLY 1 3.40ab 58 59cde 19ghi &Hed Tdef > e ®
CEX JLY 14 3,57a S na-d 91a 3 Sclof b 1c " -3
st 75 DF .071 oz/A .L'I.Y 1% 2.8ac 5 S5cde 21ghi 768 3ef b Oc ®
aussT 75 DF 141 oz/A JLY 14 2.17c 4% bhe 206hi 59abe 3of b 168 o
GLEAN 75 DF .35 oz/A JLY 14 2,958k 42 70a-d 88sb ohi 3def 1] Oc o
GLEAN 75 OF .07 oz/A JAY 14 2.9abe 3 TSabe b 11ghi 1f Ob & b
HARMCNY EXTR 75 DF .142 oz/A JULY 14 2.88ac 50b S8cde 40efg S0a-e 8cef b e o
HARMONY EXTR 75 OF .282 oz/A JULY 14 3.19ab 5 6b-e 40efg 4i&-e 8def o 4be v
AYBER ™ OF .07 oz/A JRY 14 2.71abe 3% 70a-d &5bed 29d-§ 4def b e s
ALLY 60 DF .018 oz/A JLY 16 2,998k 50b cde e 18f-1 2ef t =3 1c "]
ASSERT 25 L 47 A JULY 16 2.97abc b &b 47cef S2a-d 1f b Oc s -]



(?

Colorado State University
HERBICIDE INJXRY TO POTATCES
Condcted at SAN LUIS VALLEY by Weed Sclerce

mmmmmmmmmmm
TUBER WT  GRAMS / NO, TUBERS MNORMAL  CRACKED FOLDED  PCPCORN 0K8BY  MINISOL

Ka/PLOT TR/ PLOT % % % % % %
T TREADENT Al RATE GROJA 8-18-83 6-18-88 8-18-83 81888 81888 6-18-88 8-18-88 81888  8-18-88
NNE #/gal FD RATE WNIT STE ¢
CHEX Y1 2.68 b 30d %6a 2 () o Ca Oa
ousT 75 OF 071 az/A Y1 2.08bc  S0cf 42k 13 b &b 4a 0a G
asT 75 DF 141 oz/A Y1 14le f 48a 30cd 60be ) ® Sa Oa
GLEAN 75 OF .35 oz/A JLY 1 2.7a %8a 2cd 88a 100 » o Oa Oa
GLEAN 75 OF 071 cz/A Y1 209 &b %d %a 3e o ) 1a O
HARMONY EXTR 75 DF .142 oz/A WY1 2.6 RBeb ed 20 3e () o Oa Ca
WRMONY EXTR 75 OF .282 a2/A Y1 2,09 8ad  24d &eb 6o 2%a () 1a Oa
NEBR 7 OF 071 az/A MY 1 238b b 2%cd T2 22de . 1b 3 Oa
ALY 60 DF .018 oz/A JLY 1 2.58 92sb 28ed %a Oe 1b ® 1a Oa
ASSERT 25 L 47 A JLY 1 2.4lb TSae  3bed  Skc 40cd &b ® 1a O
CEX JLY % 2.68a %a 28ed %a fe 1b ® 3 Ga
st 75 DF .07 /A J..LY % 161 Ldef  3Sa-d 5d Na o Oa Oa
ousT 7 OF 441 o/A JLY % 2,020k 43ef 47eb « &% o 1o 0a
GLEAN 7S OF .05 oz/A ALY 1% 2.50eb Bsex  29cd 95a de 1b o Oa Oa
GLEAN 75 OF .07 az/A JLY % 2.8 %2eb P 80eb 17de > o 1a Oa
RARMONY EXTR 75 OF 142 oz/A JLY % 2.08ebc  Skof  40a-d  24d Theb P o Oa 0a
WARMONY EXIR 75 DF .22 cz/A ALY 1% 1,60 6b-f  27ed 2d b ® ) Oa 0s
NEER 7 OF .07 oz/A JLY % 2.26abc  &Saf  3saed  3led &b ) o 1a 0a
ALLY €0 OF .018 az/A JLY % 2.20sc 92 %d Tab 2%de ) o Oa 0a
ASSERT 25 L 47 A WY % 1.96ac  48cf  4lae 32cd é8ab o ® 0a 0a



(

Colorado State Unfversity
HERBICIDE INJRY TO POTATCES
Conducted at SAN LUIS VALLEY by Weed Science

RUSSOLRB  RUSSBLRB RUSSBLRE RUSSHLRE RUSSBURB RUSSBLRB RUSSELRB RUSSELRB  RUSSELRS
KG TUBERS NO. TUBERS GRAMS NORMAL  CRACKED FODED  PCPOCRN KNCBBY  MINISOL
/ PLOT / PLOT /TBER TLBERS % TUBERS X TUBERS X TWBERS ¥ TULBERS X  TUBERS X

I TREATHENT Al RATE RMHA 9288 928 928 9268 928 928 928 928 928
NAVE #/gal FO RATE NIT STGE C FIN HARV  FIN HARV  FIN WARV  FIN HARV  FIN HARV FIN HARV FIN KARV  FIN RARV  FIN HARV
CEX JULY 1 10.677a-d 132d 8.9  98.19a 0.14h 1.12f +0.08 0.84¢ 0.00b
(e 314 75 DF .07 or/A JULY 1 6.8&&;‘3 31 20.79i 6.68] 49gh  &.17 1.9  10.4% 13.85a
Qust 75 DF 141 oz/A JILY 1 5.5509 s% 4192 13.471 10.571) 6.52h  55.28a 1.41b 7.8b  18.%a
GLEAN 75 OF .035 oz/A JULY 1 10.433a-e 132d  ®.58b 8,57 4.91h  8.03def  0.00b 0.4%¢ 0.00b
GLEAN 75 OF .07 oz/A JRY 1 10.Z3a-e 151cd  67.64a'¢  94.578 3.5 2.18f 0.00b 0.00¢ 0.00b
HARMONY EXTR 75 OF ,142 oz/A JLY 1 10.467a-e 163d  64.1%f 42.3fg  19.84efg BT - 0.0 2.21c 0.00
HARMONY EXTR 75 OF .282 oz/A JULY 1 10.350a-e  200cd  51.91fg  24.1hi  34.6%c-f 30.8%c  8.01a 1.07¢ 1.5b
ABER 7 DF .07 oz/A JLY 1 12.300eb M4ed  60.37dg H.79cd  18.19fh  12.01def 0,000 0.00¢ 0.00b
ALLY 60 DF .018 oz/A JULY 1 12,150abe 164ed  74.0%8-d N.Ga 3.3 0.5¢ 0.00b 1.66c 0.00
ASSERT 25 L .47 A JLY 1 9.800b-¢ W5ed  67.47a-e  49.47ef  32,%4def 13.85def  0.00b 2.35¢ 2.2b
CEX JLY 14 12.3(!)&* 1bhed  76.9%a-d 97.34a 1.8gh  o0.8f 0.00b 0.00c 0.0
QUST 7 OF .071 oz/A JLY 14 8.567&?° 1Wed  47.0h  13.641] 58.44eb  19.20d 0,000 8.7 0.006
QusT 7 DF 141 /A JY 14 8.100ef 22c  37.0th 17.0hi] 31.21def 16,608 0.0  B.92a 11,160
GLEAN 7 OF .035 oz/A JULY 14 11.900abc 150cd  78.85ec 9W0.Mb  8.%gh  0.27f 0.00b 0.00¢ 0.00b
GLEAN 75 OF 071 oz/A JULY 14 10.200a-¢ td  Ti4%ad 7% 19.Mefg  0.71f 0.00b 2.37c 0.00b
HARMONY TR 75 DF ,142 oz/A JULY 14 9.600cde U9ed B3t 0.38h &, 3.72f  0,00b 1.10¢ 0.00b
HARMCNY EXTR 75 OF .28 oz/A JLY 14 9.717b e 178d  54.56efg 41.69fg  50.48ic  6,05df O.Gb. 0.00¢ 1.7
ABR 7 OF .07 oz/A JLY 14 10.4878-0 Whed  72,778-d  50.58¢f 43.3%bcd  3.15¢f  0.00b 2.3 0.5
ALY €0 OF .018 ocz/A JLY 14 12.783a 18cd  78.75dc 7842 17.98fch  3.30ef 0.00b 0.21c 0.00b

ASSERT 25 L .47 LvA JAY 14 10.883a-d 160cd  68.7ave  61.50ds  37.0lcde  1.49f 0.00b 0.00¢ 0.00



Colorach State University
HERBICIDE INJRY TO POTATCES
Cordcted at SAN LUIS VALLEY by Weed Scfence

CENTRUSS  CENTRUSS  CENTRUSS

CENTRUSS ~ CENTRUSS ~CENTRUSS CENTRUSS CENTRUSS  CENTRUSS

KG TUBERS NO TUBERS  AVG WT NORMAL  CRACKED FOLDED  POPOORN IN0BBY  MINISOL

/POrT  /PLOT TUBER TUBERS X TUBERS X TUBERS X TUBERS X TUBERS ¥  TUBERS %
[ TREATMENT Al RATE ROWA 9-2-88 9288 928 928 928 928 928 928 928
NAE #/gal FD RATE WNIT STGE C FIN HARV  FIN HARV  FIN HARV  FIN WARV FIN HARV FIN HARV FIN HARV  FIN WARV  EIN HARV
CHEX JILY 1 11.250a 1Mbre 99.26b  97.57a 0.80d 1.00d 0.00a 0.63a 0.00b
ausT 75 DF .07 oz/A JRY 1 7.467F-1 126bed  €0.9%efg  11.10efg 80.%0ab  8.01abc  0.00a 0.00a 0.00b
QusT 75 DF .141 oz/A Juy 1 5.7 19%9a 29.0Gh 15.Befg  80.00b  2,%bed  0.00a 1.1 IO.&d:
GLEAN 75 OF .35 oz/A JILY 1 9.133-g Pode 92.93abc  %.91ab 1.%4d 2.2%cd  0.00a 0.91a 0.00b
GLEAN 7 DF .07 oz/A JLY 1 9.0570-g PBede  95.65ac  %6.20b 3.78d O&d 0.00a 0.00a 0.00b
HARMONY EXTR 75 DF ,142 oz/A JLY 1 8.33c-h e 9.6 R.45ebc 4.9 229cd 0.00a 0.00a 0.30eb
HARMONY EXTR 75 DF 282 oz/A JLY 1 9.050b-g 106cde  85.7bed  76.76c 7.44d 12.5%a 0.00a 0.00a 3.21a
ABR 7 OF .0M oz/A JLY 1 7.900e-h 98cde  81.3%b-e  74.30c 16.91d B.M 0.00a 0.00a 0.00b
ALLY €0 DF .018 az/A JLY 1 10.950ab 109%cde 100.39ab 96.83sb  2.88d 0.25d 0.00a 0.00a 0.00b
ASSERT 25 L 47 Uy JLY 1 8.563¢+h Nebre T2.%cde 44.80d  47.9¢ 4.07cd  0.00a 0.208 2.58b
CEX ALY 14 10.017a-d 100cde 100.28:b  97.58a 2.4 0.00d 0.00a 0.00a 0.0
QST S OF 071 oz/A JULY 14 6.847hi 129%c  53.68fg 2.73g 96.54a 0.73d 0.00a 0.00a 0.00b
asT 75 OF 41 oz/A *JULY 16 7.400f-{ 4%  50.01g 3.41fg  96.34a 0.2d 0.00a 0.00a 0.00b
GLEAN 7 OF .35 cz/A JLY 14 9.800a-e 90de 108.8%a  91.82ac  8.18d 0.00d 0.00a 0.00a 0.006
GLEAN 5 DF .071 oz/A JLY 14 9.367a-f 9ede  98.520hc  82.00abc  17.57d 0.34d 0.00a 0.00a 0.00b
HARMCNY EXTR 75 OF 142 oz/A JLY 14 8.450¢c-h 15bed  67.24cdef 28,53de  70.51b 0.73d 0.00a 0.248 0.00
BARMONY EXTR 75 DF .28 oz/A JULY 14 8.083d-h Téb-e  €9.50d-g 21.8efg 77.47 0.67d 0.00a 0.00a 0.00b
ABER 7 DF 07 oz/A JLY 14 7.850e-h 118re 6&.61dg 22.96ef 72.80b 1.22d 0.00a 1.32a 1.67ab
ALLY 60 DF .018 az/A JULY 14 10.1830bc P6cds 107.198  82.65ec  17.35d 0.00d 0.00a 0.00a 0.00b
ASSERT 25 L 47 A JY 14 7.300ghi 126bed  57.8lefg  15.62fg 76.43b 6.54a-d  0.00a 1.4%a 0.00b



RUSSETT BURBANK
NUMBER OF FLOWERS

NUMBER OF FLOWERS

CHK OUST 20UST 4 GLN 1 GLN 2 HARM 4HARM 8AMBR 2 ALY ,EASRT 235
HERBICIDE TREATMENT (ppb)

I JULY 1 APPLIGATION JULY 14 APPLICATION

PER PLOT BASIS

CENTENNIAL RUSSETT
NUMBER OF FLOWERS

NUMBER OF FLOWERS

i
zZ

CHK OUST 20UST 4 GLN 1 GLN 2 HARM 4HARM 8AMBR 2 ALY .EASRT 235
HERBICIDE TREATMENT (ppb)

N JULY 1 APPLICATION JULY 14 APPLICATION

PER PLOT BASIS

(3



(¢

RUSSETT BURBANK
CANOPY CROSS SECTION (SQ. FT.)

SQUARE FEET

CHECK OUST 20UST 4 GLN 1 GLN 2 HARM 4HARM BAMBR 2 ALY .5 AST 236
HERBICIDE TREATMENT (ppb)

I JULY 1 APPLICATION JULY 14 APPLICATION

JULY 22, 1988 DATA

CENTENNIAL RUSSETT
CANOPY CROSS SECTION (SQ FT.)

SQUARE FEET

CHK OUST 20UST 4 GLN 1 GLN 2 HARM 4HARM BAMBR 2 ALY .5ASRT 236
HERBICIDE TREATMENT (ppb)

I JULY 1 APPLICATION JULY 14 APPLICATION

JULY 22, 1988 DATA



RUSSETT BURBANK
EARLY HARVEST TUBER COUNT TOTAL

TUBERS/PLOT

180
140
120
100
80
60
40
20

<]
CHECK OUST 20UST 4 GLN 1 GLN 2 HARM 4HARM 8AMBR 2 ALY .5 AST 236

HERBICIDE TREATMENT (ppb)

I JULY 1 APPLICATION JULY 14 APPLICATION

AUQUST 18, 1988 HARVEST

CENTENNIAL RUSSETT
EARLY HARVEST TUBER COUNT TOTAL

TUBERS/PLOT

60

40

30

20

10

]
CHECK OUST 20UST 4 GLN 1 GLN 2 HARM 4HARM BAMBR 2 ALY .5 AST 235

HERBICIDE TREATMENT (ppb)
I JULY 1 APPLICATION JULY 14 APPLICATION

AUQUST 18, 1988 HARVEST



(g

RUSSETT BURBANK
AVERAGE TUBER WEIGHT

AVG. TUBER WT. (g)

100
80|

60

Q

40

20

CHECK OUST 20UST 4 GLN 1 GLN 2 HARM 4HARM BAMBR 2 ALY .5AST 235
HERBICIDE TREATMENT (ppb)

Il JuLY 1 APPLICATION JULY 14 APPLICATION

AUGUST 18, 1988 DATA

CENTENNIAL RUSSETT
AVERAGE TUBER WEIGHT

AVG. TUBER WT. (9)

120
100
80|
60| |
40||
20

CHECKOUST 20UST 4 GLN 1 GLN 2 HARM 4HARM 8AMBR 2 ALY .5 AST 235
HERBICIDE TREATMENT (ppb)

B JULY 1 APPLICATION JULY 14 APPLICATION

AUGUST 18, 1988 DATA



(%

RUSSETT BURBANK
PERCENT NORMAL TUBERS

% NORMAL TUBERS

100
80| |
60 |
40| |

20

HERBICIDE TREATMENT (ppb)

H JULY 1 APPLICATION JULY 14 APPLICATION

AUGUST 18, 1988 DATA

CENTENNIAL RUSSETT
PERCENT NORMAL TUBERS

% NORMAL TUBERS

120
100
80| |
60| @
4|8

20

AR
l\\\\". L \«"‘

O GHECKOUST 20UST 4 GLN 1 QLN 2 HARM 4HARM EAMER 2 ALY .6 AST 205
HERBICIDE TREATMENT (ppb)

I JuLY 1 APPLICATION JULY 14 APPLICATION

AUGUST 18, 1988 DATA



1%

RUSSETT BURBANK
PERCENT CRACKED TUBERS

% CRACKED-TUBERS -~ .. . ... ...

(f

80

60

40

20

CHECK OUST 20UST 4 GLN 1 GLN 2 HARM 4HARM BAMBR 2 ALY .5 AST 236
HERBICIDE TREATMENT (ppb)

I JULY 1 APPLICATION JULY 14 APPLICATION

AUGUST 18, 1988 DATA

CENTENNIAL RUSSETT
PERCENT CRACKED TUBERS

% CRACKED TUBERS
100 N N

80

J >

60

40

20

T

z__

O GHEGKOUST 20UST 4 GLN 1 GLN 2 HARM 4HARM 8AMBR 2 ALY .5 AST 235
HERBICIDE TREATMENT (ppb)

BN JULY 1 APPLICATION JULY 14 APPLICATION

AUGUST 18, 1988 DATA



RUSSETT BURBANK
PERCENT FOLDED TUBERS

% FOLDED TUBERS

CHEGCK OUST 20UST 4 GLN 1 GLN 2 HARM 4HARM 8AMBR 2 ALY .6 AST 235
HERBICIDE TREATMENT (ppb)

Bl JULY 1 APPLICATION JULY 14 APPLICATION

AUGUST 18, 1988 DATA

CENTENNIAL RUSSETT
PERCENT FOLDED TUBERS

% FOLDED TUBERS

CHECK OUST 20UST 4 GLN 1 GLN 2 HARM 4HARM 8AMBR 2 ALY .5 AST 2365
HERBICIDE TREATMENT (ppb)

I JULY 1 APPLICATION JULY 14 APPLICATION

AUQUST 18, 1988 DATA

(7



RUSSETT BURBANK
FINAL HARVEST TUBER COUNT

TUBERS/PLOT

500

400

300

200

100 ||

CHECKOUST 20UST 4 GLN 1 GLN 2 HARM 4HARM BAMBR 2 ALY .6 .AST 236

HERBICIDE TREATMENT (ppb)
I JULY 1 APPLICATION JULY 14 APPLICATION

SEPTEMBER 22, 1988 HARVEST

CENTENNIAL RUSSETT
FINAL HARVEST TUBER COUNT

TUBERS/PLOT

250

200

160

100

60

CHECK OUST 20UST 4 GLN 1 GLN 2 HARM 4HARM BAMBR 2 ALY .5 AST 2365
HERBICIDE TREATMENT (ppb)

B JULY 1 APPLICATION JULY 14 APPLICATION

SEPTEMBER 22, 1088 HARVEST



100

80

20

80 ||

40|

RUSSETT BURBANK
AVERAGE TUBER WEIGHT

AVG. TUBER WT. (g)

HERBICIDE TREATMENT (ppb)

I JULY 1 APPLICATION JULY 14 APPLICATION

SEPTEMBER 22, 1988 HARVEST

120
100

8o||
60| |

40
20

/

CENTENNIAL RUSSETT
AVERAGE TUBER WEIGHT

AVQ. TUBER WGT. (g)

HERBICIDE TREATMENT (ppb)

B JULY 1 APPLICATION JULY 14 APPLICATION

SEPTEMBER 22, 1988 HARVEST



2T

RUSSETT BURBANK
PERCENT NORMAL TUBERS HARVESTED

% NORMAL TUBERS

120
100
80|
80| |
40| |
20| |

HERBICIDE TREATMENT (ppb)
B JULY 1 APPLICATION JULY 14 APPLICATION

SEPTEMBER 22, 1988 HARVEST

CENTENNIAL RUSSETT
PERCENT NORMAL TUBERS HARVESTED

% NORMAL TUBERS

120
100
80
60|}

40|

20|

O cecKoust 20UST 4 GLN 1 GLN 2 HARM 4HARM 8AMBR 2 ALY .5 AST 236
HERBICIDE TREATMENT (ppb)

I JULY 1 APPLICATION JULY 14 APPLICATION

SEPTEMBER 22, 1988 HARVEST



23

RUSSETT BURBANK
PERCENT CRACKED AT FINAL HARVEST

% CRACKED TUBERS

70
60
60
40
30
20
10

CHECK OUST 20UST 4 GLN 1 GLN 2 HARM 4HARM BAMBR 2 ALY .5 AST 235
HERBICIDE TREATMENT (ppb)

B JULY 1 APPLICATION JULY 14 APPLICATION

SEPTEMBER 22, 1988 HARVEST

CENTENNIAL RUSSETT
PERCENT CRACKED AT FINAL HARVEST

% CRACKED TUBERS

100

80

60

40

20

CHECKOUST 20UST 4 GLN 1 QLN 2 HARM 4HARM BAMBR 2 ALY .5 AST 235
HERBICIDE TREATMENT (ppb)

I JULY 1 APPLICATION JULY 14 APPLICATION

s

SEPTEMBER 22, 1988 HARVEST



24

RUSSETT BURBANK
PERCENT FOLDED AT FINAL HARVEST

% FOLDED TUBERS

70
60
50
40
30
20
10

¥

o t
CHECK OUST 20UST 4 GLN 1 GLN 2 HARM 4HARM BAMBR 2 ALY B AST 238

HERBICIDE TREATMENT (ppb)

I JULY 1 APPLICATION JULY 14 APPLICATION

SEPTEMBER 22, 1988 HARVEST

CENTENNIAL RUSSETT
PERCENT FOLDED AT FINAL HARVEST

% FOLDED TUBERS
14 *

12
10

o N s O ®

CHECKOUST 20UST 4 GLN 1 GLN 2 HARM 4HARM 8AMBR 2 ALY .B AST 235
HERBICIDE TREATMENT (ppb)

Il JULY 1 APPLICATION JULY 14 APPLICATION

SEPETEMBER 22, 1988 HARVEST



2<

RUSSETT BURBANK
PERCENT POPCORN AT FINAL HARVEST

% POPCORN TUBERS

10

0777i7i//////1’/// T e Lt M A S S S S S

CHECK OUST 20UST 4 GLN 1 GLN 2 HARM 4HARM 8AMBR 2 ALY .5 AST 236

HERBICIDE TREATMENT (ppb)
B JULY 1 APPLICATION JULY 14 APPLICATION

SEPTEMBER 22, 1988 HARVEST

' CENTENNIAL RUSSETT
PERCENT POPCORN AT FINAL HARVEST

% POPCORN TUBERS

1.6
14
1.2

1
0.8
0.6
0.4

0.2
o/l////f//l/f//l/ oz 7 VA A A 4

CHECK OUST 20UST 4 GLN 1 GLN 2 HARM 4HARM 8AMBR 2 ALY .5 AST 235

HERBICIDE TREATMENT (ppb)

I JULY 1 APPLICATION JULY 14 APPLICATION

SEPTEMBER 22, 1088 HARVEST



2¢

RUSSETT BURBANK
PERCENT KNOBBY AT FINAL HARVEST

% KNOBBY TUBERS

25

20

186

10

5

CHECK OUST 20UST 4 GLN 1 GLN 2 HARM 4HARM BAMBR 2 ALY .5 AST 235
HERBICIDE TREATMENT (ppb)

BN JULY 1 APPLICATION JULY 14 APPLICATION

SEPTEMBER 22, 1988 HARVEST

CENTENNIAL RUSSETT
PERCENT KNOBBY AT FINAL HARVEST

% KNOBBY TUBERS

1.6
1.4
1.2

1
0.8
0.6
0.4
0.2

A A A 4 A A4

CHECK OUST 20UST 4 GLN 1 GLN 2 HARM 4HARM BAMBR 2 ALY ,5 AST 236
HERBICIDE TREATMENT (ppb)

M JULY 1 APPLICATION JULY 14 APPLICATION

SEPTEMBER 22, 1988



RUSSETT BURBANK
PERCENT MINISCULE AT FINAL HARVEST

% MINISCULE TUBERS
20 *

15 )

10

z ////////FGMW'E?

CHECK OUST 20UST 4 GLN 1 GLN 2 HARM 4HARM BAMBR 2 ALY .5 AST 235

HERBICIDE TREATMENT (ppb)

B JULY 1 APPLICATION JULY 14 APPLICATION

SEPTEMBER 22, 1988 HARVEST

CENTENNIAL RUSSETT
PERCENT MINISCULE AT FINAL HARVEST

% MINISCULE TUBERS
3.6 ’

3
2.5
2
1.6
1
0.6

o//////ﬂ//////lﬁ_l_ Z 7

CHECK OUST 20UST 4 GLN 1 GLN 2 HARM 4HARM BAMBR 2 ALY .5 AST 235

HERBICIDE TREATMENT (ppb)

I JULY 1 APPLICATION JULY 14 APPLICATION

SEPTEMBER 22, 1988 HARVEST

294



Colorado State University

HERBICIDE INJRY TO POTATCES

Condicted at SAN LUIS VALLEY by Weed Science

RUSSBLRB  RUSSBLR8 RUSSELRB RUSSHURB RUSSBLRB  RUSSBLRB RUSSOLRE  RUSSBURB RUSSBLRB
KG TUBERS NO. TUBERS GRAMS NCRMAL  CRACKED FOLDED  POPCORN KNCBBY  MINISOL
/ PLor / PLOT / TUBER TUBERS X TUBERS X TUBERS X TUBERS X TUBERS X  TUBERS X
RATE R A 9-22-88 9-2:8 9-2:88 9288 928 9-2:88 9-2-8 9-2-8 9-2-88
#/gal FD RATE WNIT STGE C FIN HARV  FIN HARV  FIN WARV FIN HARV FIN HARV FIN HARV FIN HARV  FIN HARV FIN HARV
JLY 1 10.677a-d 13d  81.%a 98.19a 0.14h 1.12f +0.08b 0.64¢ 0.00b
6
DF .071 oz/A JULY 1 6.88fg b 20.7%1 6.65) 491h Q.17 1.9 10.45b 13.85a
P S
OF .141 oz/A JAY 1 5.55096 419a 13.17¢ 10.571} 6.52¢h  55.28a 1.41b 7.84b 18,392
OF .035 oz/A JLY 1 10.433a-e 132d 7.58b 8557  4.91¢h 8.0def  0.00b 0.4%¢ 0.00b
DF .071 oz/A JULY 1 10.23a-e 5led  67.64a-¢  94.57a 3.5 2.18f 0.00b 0.00c 0.00b
142 oz/A JULY 1 10.467a-e 163cd  64.13b-f 42.B3fg  19.8lefg 35.71b 0.00b 2.21c 0.00b
282 oz/A JULY 1 10.350a-e 00d  51.91fg  2%.15hi  34.61c-f  30.87cc 8.01a 1.07c 1.5b
071 oz/A JULY 1 12.300ab Wied  €0.37d-g 9. 7cd  18.19fh  12.01def  0.00b 0.00c 0.000
018 oz/A JULY 1 12,150abe 16hed  74.08a-d %.6a 3.43h 0.5f 0.00b 1.66c 0.00b
47 VA JULY 1 9.800b-e WU5cd  67.47ave  49.47ef  32.%def 13.85def  0.00b 2.35¢ 2.2b
*
JLY 14 12.300ab 16hed  76.%%a-d  97.34a 1.84ch 0.82f 0.00b 0.00c 0.00b
071 oz/A JRY 14 8.567def 79cd  47.79h  13.641] S58.44sb  19.20cd 0.00b 8.7 0.00b
6
141 o2/A JLY 14 8.100ef 22¢  37,0th 17.0h1) 31.21def 16.60de 0.00b .92 11,160
035 oz/A JULY 14 11.900abe 150cd  78.85dx  90.Msb 8.%gh 0.27f 0.00b 0.00c 0.00b
071 oz/A JULY 14 10.200a-e Wd  7.49ad 77.13%c  19.7efg  0.71f 0.00b 2.37c 0.00b
362 az/A JLY 14 9.600cde 1%cd  64.34cf 29.38sh 5.7 3.72ef 0.00b 1.10c 0.00b
282 oz/A JLY 1% 9.7170-e 178cd  S4.56efg  41.69fg  50.48sbc  6.05def  0.00b 0.00c 1.7
071 cz/A JULY 14 10.467a-0 Yebed  72,77a-d  50.58f  43.3%bcd  3.15ef 0.00b 2.32c 0.5
018 oz/A JAY 14 12,783a 163cd  M.75ebc  .4Ac  17.98fgh  3.3%f 0.00b 0.21¢ 0.00b
25 L .47 vA JULY 14 10.883a-d 160cd  68.70a-e  61.50de  37.0lcde  1.49f 0.00b 0.00c 0.00b



