on an early planted winter whed
in Horse Heaven Hills on Nov. 9, 2
Photo courtesy of Nathan,Glemens:

Stripe rust: the good, bad and ugly

By Xianming Chen lion, which saved more
than 20 million bushels,
worth more than $136 mil-

The level of stripe rust severity has varied considerably
since 2010, with the disease incidence greater in 2010 and vORt X
2011 than it was in 2012 and 2013. The difference between lion in Washington.
years has many causes. The PNW’s severe epi-
demic in 2011 can be at-

In 2010, wheat stripe rust was a national problem with
tributed to several factors:

the widest distribution, the greatest use of fungicides

and the highest estimated yield loss (95.7 million bush- * 2010’s delayed wheat

els) in recorded history. In the PNW, the potential yield crops due to cool and

loss on susceptible cultivars was determined to be more moist weather condi-

than 60 percent. In Washington alone, growers spent tions provided a huge

about $27 million on fungicide applications, but that amount of viable rust

likely saved 13.7 million bushels of grain, worth more spores in the fall; = ' .

than $96 milliqn. The major factor causing t'he epiderpic + The heavy spore load i';:glgg;?i’:émj‘::]?‘;"gl;”

wasa long PerlOd of cool and wet weather in the s'prmg and unusually high serves as plant pathologist with the

and early summer both east of the Rocky Mountains and precipitation levels Agricultural Research Service of the

in the West. in September and IE’J':jSII.nl?aer;?artment of Agriculture in
In 2011, the nationwide stripe rust epidemic was not October 2010; '

as severe as 2010, causing a yield loss 9f about 35'25. * High survival of stripe rust due to a relatively mild

million bushels. The low level was mainly due to wide- winter, especially snow cover during cold spells;

spread drought conditions in states east of the Rocky
Mountains. The stripe rust epidemic in the PNW, how-
ever, was arguably the most severe since 1981.

e The unusually early start and widespread stripe rust
development throughout the state’s winter wheat
fields; and

¢ The abnormally long rust season which caused
devastating damage on susceptible and moderately
susceptible varieties. Even moderately resistant vari-
eties had significant yield losses.

The potential yield loss was assayed at more than
90 percent on susceptible winter wheat varieties and
about 45 percent on susceptible spring wheat varieties.
Fungicide application cost growers more than $30 mil-
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The 2012 and 2013 stripe rust outbreaks were less
severe than those of 2010 and 2011, but still significant. In
2012, stripe rust caused a 57.5 percent yield loss on sus-
ceptible winter wheat varieties and a 35.9 percent loss on
susceptible spring wheat varieties. In 2013, yield losses of
susceptible varieties were 34.2 percent for winter wheat
and 20.1 percent for spring wheat. Commercially grown
winter wheat varieties would have had a yield loss of 16
percent in 2012 and 10 percent in 2013 without fungicide
use. Spring wheat varieties would have had an average
yield loss of 27 percent in 2012 and 6 percent
in 2013 without fungicides. These figures
are all higher than the average over the last
decade, 2002-2013, except for spring wheat in
2013.

During the 12-year period, stripe rust on
susceptible checks caused average yield
losses of 43.71 percent on winter wheat and
32.80 percent on spring wheat. Of commer-
cially grown varieties, that translates to an
8.47 percent loss on winter wheat and a 12.74
percent loss on spring if fungicides had not
been used.

From 2002 to 2013, extremely severe epi-
demics (more than 60 percent yield loss on
susceptible checks) occurred two times (2010
and 2011), severe epidemics (40 to 60 percent
loss) occurred three times (2005, 2007 and
2012), moderate epidemics (20 to 40 percent)
occurred seven times (2001, 2002, 2003, 2004,
2006, 2008 and 2013), and low epidemics (less
than 20 percent) occurred one time (2009).

Variations in epidemic levels were mainly caused by
weather conditions and variety changes. In 2012, the
disease started about one week later than normal, but
still developed to a severe level due to relatively favor-
able weather in the late spring and summer. In contrast,
rust started earlier than normal in 2013, but the hot and
dry weather conditions in the late spring and summer
stopped its development.

It has been great to see highly resistant varieties
becoming more dominant across the state. For example,
Norwest 553 became the No. 1 hard red winter wheat va-
riety in 2013, while Bruehl still ranks No. 1 for club wheat
and Cara, another club, has gained acreage.

For spring wheat, highly susceptible varieties such as
Hank and WBP 926 have disappeared while the highly
resistant variety, Expresso, became the No. 1 hard red
spring variety and Diva became the No. 2 soft white
spring variety. The increased acreage of resistant variet-
ies contributed to the low rust level in 2013, especially in
the spring wheat crop.

WGC REPORTS

Although stripe rust is mainly controlled by growing
resistant varieties and applying fungicides when needed,
cultural practices can play a significant role in disease
management. For instance, planting wheat early is not in-
dicated, especially in years of high precipitation, because
big plants act as nets for rust spores in the air.

During the last two years, I gladly noted that most
wheat fields in the Horse Heaven Hills area were planted
later than in the past, likely contributing to the low rust
level. On Nov. 11, 2013, my team didn’t find any stripe

Figure 2. Severe stripe rust observed on November 15 in a field of winter wheat variety
Eltan planted at the end of July 2013. Photo courtesy of Nathan Clemens.

rust in the Horse Heaven Hills or the Connell or Ritzville
areas. On Nov. 14, however, we received a report of
heavy stripe rust in a field of Eltan planted at the end of
July (Fig. 2).

Early planting of winter wheat produces huge amounts
of rust spores for infecting wheat crops in additional
fields before winter, and rust mycelia within the leaves
can continue to infect as long as the leaves survive. If
early planting is necessary, then selecting resistant vari-
eties with effective, all-stage resistance is key.

Genetic resistance is the most reliable approach to
controlling stripe rust, and several effective, all-stage
resistance genes have been identified in recent years. We
have also developed more than 70 new stripe rust germ-
plasm lines mostly with different resistance genes and
provided this genetic stocks to breeding programs.

For breeding programes, it is still better to develop
varieties with levels of high temperature adult plant
resistance (HTAP) or combine HTAP resistance with
effective all-stage resistance in individual varieties. To
keep tracking which all-stage resistance genes are ef-
fective and which ones are not, we continue to monitor
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Table 1. The number of years in test and mean and standard deviation (SD) of grown acreage in their reactions in fields and use a
Washington, relative area under the disease progress curve (rAUDPC), relative yield loss (rYL), significance newly established set of single-gene
of fungicide application (SFA) and rating by rYL for winter wheat varieties tested in 2002 to 2013. lines to differentiate races of the
No.years | Grown acreage (%)* |  rAUDPC (%) YL (%)¢ SFAY Rating by ryL® pathogen.
Variety intest Mean SD Mean SD | Mean SD | Mean SD | Mean SD L. oL
AP Legacy 2 0.67 0.09 71.32 471 | 9422 2295 | 100 000 | 350 212 Fungl(:lde apphcatlon 1S rec-
E-% Hatton 3 0.70 0.33 96.85 297 | 102.93 16.80 1.00 0.00 4.00 1.73
ommended only when needed.
% PS 279 12 0.00 0.00 100.00 0.00 | 100.00 0.00 1.00 0.00 3.42 1.38 . . y ..
4 Moreland 2 000 000 | 939 594 | 9166 814 100 000 350 212 Highly resistant varieties do
=4 Gaines 1 0.00 & 106.25 - | 93.55 = 1.00 = 3.00 ° s e . s
Y Wanser 2 008 0T | 7263 3593 | 5065 1407 | 100 000 | 300 141 not need fungicide application.
i< ORCF-103 4 493 333 | 4034 1704 | 4265 1893 | 100 000 | 225 050 Commercially grown varieties and
I Basin 1 0.08 = 42.96 - | 64.24 = 1.00 = 2.00 ° Iv d 1 db di li
B Gary 1 0.00 ~ | 4558 [ 94 — 1.0 2.0 - newly developed breeding lines
5=y Hubbard 1 000 - | 1248 - | 201 - | 100 -l 200 - have been characterized into three
£ Lewjain 1 0.78 S 22.22 - | 4139 = 1.00 = 2.00 o -
=l Paha 1 0.00 - | BB [ 4839 — [ 1.00 — [ 200 - categories:
Declo 4 257 246 41.67 38.38 | 43.02 38.35 0.80 0.45 1.80 0.84 o Atl f icid li
< [EI 6 0.96 079 | 4159 3022 | 3159 2383 | 06/ 052 183 05 t least one fungicide applica-
=1 Tubbs 06 7 1.01 099 | 3737 3236 | 3357 2630 | 057 053 | 171 __ 06 tion may be needed;
=8 WPB 470 3 1.34 0.64 54.05 13.94 | 38.74 1.95 1.00 0.00 1.67 0.58
Z b8 Xerpha 7 3.98 4.51 3739 2834 | 2764  20.01 043 053 | 157 079 . Fungicide application may or
o E Buchanan 4 1.94 0.83 55.90 29.50 | 26.95 2941 0.50 0.58 1.50 0.58 .
- $=3 (DCFalcon 2 0.03 0.05 2793 3940 | 1313 3090 | 050 071 | 150 0.1 may not be needed; and
(7, k28 Nugaines 2 0.00 0.00 35.47 2.87 | 42.60 5.51 1.00 0.00 1.50 0.71 . . . . .
Y, (=) Bauermeister 9 144 189 [ 1937 1701 | 2801 1350 [ 050 053 [ 140 0.0 * Fungicide application is gener-
— =4 ORCF-102 9 661 630 | 1487 2231 | 1494 1892 | 033 050 | 133 01 ally not needed based on their
£ Finch 4 1.06 0.74 0.31 0.63 10.39 17.19 0.25 0.50 133 0.58 g o aas
= =Y Lambert 6 228 104 | 2099 3177 | 1330 3361 | 067 052 | 133 082 resistance/susceptibility to
= Paladin 6 093 0.50 30.19 30.27 27.95 1.56 0.67 0.52 133 0.52 : _
E E Rely 3 0.93 1.04 17.86 13.00 21.61 7.09 0.33 0.58 133 0.58 St.rl'pe rust and response to fun
(@) A Finley 7 199 121 | 3013 2532 | 2044 2254 | 043 053 | 129 049 gicide application (See Tables 1
U § Edwin 4 1.18 1.25 13.84 12,15 8.02 12.93 0.00 0.00 1.25 0.50 and 2)
=l Masami 10 1.07 1.04 12.73 14.50 16.32 14.21 0.30 0.48 1.20 0.42 :
I Eltan n 21.45 1.75 15.61 13.09 | 23.22 17.38 0.27 0.47 1.27 0.65 P
E =y MDM 5 092 206 | 649 597 | 598 203 | 000 000 | 120 045 I do not recommend fungicide
< = WPB 528 6 6.84 3.97 149 897 | 1271 839 | 033 052 117 __ 041 application for other controversial
s Tubbs 7 3.46 301 14.69 28.19 8.38 17.99 0.43 0.53 1.14 0.38 h z: icid
o &4 Stephens 10 3.50 178 | 1294 1719 | 1079 1345 | 020 042 | 110 032 arguments, such as “fungicides
(G Albion 1 1.07 5 330 - [ 151 ~ [ 000 - 100 - have plant vigor effects” or “in-
AP700CL 5 4.88 3.32 6.02 4.85 3.52 15.09 0.40 0.55 1.00 0.00 d vield” O . 1
= Boundary 7 0.49 0.55 | 2036 1662 | 13.01 _ 2038 | 000 000 | 1.00 _ 0.00 creased yield.” Our experimenta
o Brundage 96 8 2.04 0.80 10.46 8.27 | 18.23 759 0.38 0.52 1.00 0.00 . Py . . 1y
- Gra 4 100 081 260 208 | 231 1864 | 000 000 | 100 000 port such questionable “beneficial
u Cashup 8 1.77 1.29 11.85 15.05 13.90 12.59 0.38 0.52 1.00 0.00 effects
Z Chuckar n 093 0.65 1.78 2.77 9.87 9.28 0.27 0.47 1.00 0.00 :
Coda 4 0.87 0.87 2.29 1.58 -1.94 14.25 0.25 0.50 1.00 0.00 : _
—_— Concept 1 0.00 - 342 - 2% — 000 —[ 100 - ) TO decide when'to aPply fun
T Daws 1 0.09 - | 0w - [ 2674 - | 000 - | 100 - gicides, the following time- or
Estica 1 0.14 - 0.36 - 0.00 - 0.00 - 1.00 - : :
VO Vi - 0.00 — [ 00 [ 345 o0 [ 10 - growth-points need to be consid-
< 64 Farnum 6 171 149 474 316 | 342 1504 | 000 000 | 100 0.0 ered. As mentioned above, stripe
; =3 Foote 1 0.00 - 0.25 = 18.02 = 0.00 - 1.00 - t infecti in the fall b
=4 Hill81 1 0.77 = 0.00 — [ 968 ~_0.00 - _1.00 - rust infection in the tall can be
=y Hiller 1 0.26 - 0.00 - | 1613 - | 000 - | 100 - effectively reduced by not planting
Il Madsen 1 11.09 774 167 264 | 712 615 ] 009 030 ] 1.00 000
4 Malcolm 1 0.67 000 326 000 [ 100 - too early. Seed treatment can be
o
=y MJ-4 2 0.27 0.1 3 2.94 | -11.68 18.43 0.50 0.71 1.00 0.00 h b
an approach, but currently labeled
= MJ-9 2 0.00 0.00 0.17 0.01 -3.60 10.94 0.00 0.00 1.00 0.00 pp 4 y
f] Mohler 3 078 06 | 030 031 | 380 1351 ] 000 000 100 0.00 fungicides and recently tested new
=4 Moro 2 0.49 0.32 27483 37.02 11.39 2.4 0.00 0.00 1.00 0.00 : : :
] Norwestsss | 221 264 | 570 058 | 434 758 | 000 000 ] 100 000 chemicals for controlling soil-borne
Bl ORCF 101 5 3.32 1.1 3.43 4.05 | 13.55 342 | 0.20 0.45 1.00  0.00
§=] Rjames 1 0.00 - 0.32 - 9.73 - 0.00 - 1.00 -
=8 Rod 7 4.02 2.76 1118 15.12 9.63 15.94 0.29 0.49 1.00 0.00
Rohde 1 0.15 - 0.00 - 6.45 - 0.00 - 1.00 - bRelative area under the disease progress curve (rAUDPC) values were
Semper 1 0.41 - 0.00 - | 2529 - | 0.00 - 1.00 - calculated as the percentages of the susceptible check’s AUDPCin
Simom 1 0.00 - 0.17 - -8.32 - 0.00 - 1.00 - each year.
Skiles 2 0.74 0.46 337 132 1771 14.49 0.00 0.00 1.00 0.00 Relative yield loss (rYL) values in percentage were calculated as the
SPN/PS279 1 0.00 - 0.00 - 25.81 - 0.00 - 1.00 - percentages of the susceptible check’s yield loss in each year.
Symphony 1 0.44 _ 235 - 15.41 _ 0.00 _ 1.00 - SSignificance of fungicide application (SFA) was determined by the
Temple 7 0.00 n 125 - 645 - 0.00 - 7.00 - least significant difference (LSD) values for each year experiment, 0 =
Tres 1 0.00 s | 536 ~ 000 [ 100 - nsgnfiantand 1 =sonifant. )
5 A - = = = - n each experiment, a cultivar was rated by its rYL against the experi-
er(it]a Tlxd } [3)‘;3 ggg Zggg ggg 1(0]8 ment rYLLSD, 1forrYLs less than 1 x the rYLLSD value; 2 for rYLs from
catherfor : = - ., 2 = - = : — equal to the rYLLSD value to less than 2 x the rYL LSD values; 3 for
Weston 1 0.59 - 1.25 - | 645 - | 000 - | 100 - equal to 2 X but less than 3 X the YL LSD value; and so on. For cultivars
Wetstone 2 1 1.57 12.51 112 | 1672 5441 000 000 ] 100 000 with a rating equal to or greater than 1, fungicide application is
generally recommended.
“The percentages of acreage were calculated based on planted acreage against the total winter wheat acreage in Washington. Cultivars or breeding fPS 279 was used as the susceptible check in all years except Walladay
lines with a zero acreage were grown on less than 1,000 acres, seed not available for commercial fields or never released. Most cultivars grown in was used in 2002.
Washington were also grown in Idaho and Oregon and some not grown in Washington were grown in Idaho and Oregon. 9-Not applicable as there was only one year's data.
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susceptible variety is grown,

Table 2. The number of years in test and mean and standard deviation (SD) of grown acreage in

Washington, relative area under the disease progress curve (rAUDPC), relative yield loss (rYL), significance see next.
of fungicide application (SFA), and rating by rYL for spring wheat varieties tested from 2002 to 2013 o If active rust is observed, even

No. of years| Grown acreage (%)? rAUDPC (%) YL (%) Rating by rYL® F
Variety in test Mean )] Mean SD | Mean SD | Mean SD | Mean SD ata low incidence 1evel’ apply.
B Lemhif 1 000 000 | 10000 000 |10000 000 | 083 039 | 300 128 If not observed see next.
1 Eden 1 0.00 - | en - | 2967 — | _1.00 ~[ 300 E . 1
8 Penawawa 3 0.80 065 | 6690 1600 | 5807 _ 645 | 100 000 | 26/ 058 e If rust is reported within the
=l 7ok 5 571 586 | 8339 2195 | 6605 1745 | 100 000 | 260 _ 0.89 : 1
Y Jubilee 2 000 000 | 8609 _ 389 | 7211 455 | 1.00 000 | 250 071 region (e.g. Wlthll,l the (.eas’Eern
B Glova 3 0.03 0.05 6572 2752 | 42.89 _ 8.82 | 100 000 | 200  1.00 PNW) and infection will likely
=4 Challis 2 0.72 101 | 6750 257 | 5051 _ 858 | 1.00 000 | 200 000 1
$ [l 2 171 085 | 8973 628 | 555 946 | 100 000 | 200 000 occur within a couple of weeks,
= Macon 2 017 023 | 7197 358 | 4575 1072 | 1.00 _ 0.00 | 2.00 _ 0.00 apply; otherwise wait until rust
=4 WA7952 1 0.00 — | 99 ) — | 1.00 200 - is found in the field
= Winsome 2 000 000 | 6853 541 | 4424 1286 | 100 000 | 200 000 1s tound 1n the held.
Nick 8 1004 320 | 4674 4025 | 4943 3192 | 063 052 | 150 053 Mixine a funeici ith an her-
KA Express 4 328 324 | 1375 1274 | 3026 2845 | 025 050 | 150 _ 0.8 - § a tungic c.le w th an he
4 Alpowa 12 1872 1743 | 3131 2240 | 3671 2810 | 058 051 | 150 0.2 bicide reduces application costs and
=4 Hank 10 531 380 | 3842 4546 | 4558 4567 | 050 053 | 140 0.2 . . .
=3
= Lolo 3 0302 | 162 210 | 2135 747 | 067 058 ] 133058 is effective if the stripe rust fungus
) Scarlet 6 637 285 | 5249 1610 | 2394 1558 | 083 041 | 133 052 has over-wintered. For example, E
S o 2002 7 282 250 | 2649 4260 | 2314 3453 | 029 049 | 129 049 thi in 2011 and 2013 >
=) Babe 5 2.65 520 | 4231 27142 | 4176 3142 | 040 055 | 120 045 1S was necessary in an ,
= D 6 0.77 0.97 4.84 404 | 1474 1499 | 000  0.00 117 041 but not necessary in 2012. About 2
=Y Kelse 6 449 800 | 2394 1952 | 8137 11995 | 067 052 | 117 041 h ‘ ks after funeicid T
Y Whit 6 251 434 | 2934 2866 | 1250 4146 | 047 041 | 117 041 three to four weeks atter fungicide —
F=4 Jefferson 7 566 244 | 2518 2465 | 2778 2166 | 071 049 | 114 038 application, a second fungicide >
WPB 926 7 719 393 | 1683 2872 | 376 6763 | 063 052] 113 035 o . o
Alturas 3 000 000 | 2217 2972 | 2477 3153 | 000 000 | 100 000 application may be considered
Blanca Grande 4 3.13 2.07 1.03 149 | 713 1204 | 000 000 | 1.00 0.0 when rust starts redeveloping_ In =]
Buck Pronto 1 2.70 g 1.38 - | 16.68 - | 100 - | 1.00 - h . o
Cabernet 2 25 304 | 1812 277 [ 3135 272 | 000 000 100 000 the eastern PNW, stripe rust often =
Dayn 2 000 000 556 336 | 1564 2029 | 000 000 | 1.00 _ 000 starts developing at boot to head-
Diva ] 819 1637 | 1759 798 | 2938 924 | 025 050 | 1.00 _ 0.00 i : e
Y Clee (WAGO/Z)| 3 054 094 | 2451 863 | 412 181 | 000 000 100 000 ing stage, and a single application Q)
84 Hollis 7 351 200 | 2337 2446 | 1008 2122 | 029 049 | 100 _ 0.0 P ; -
H o : " : I ——Ties 000 — 00 . at this tlm.e usu.ally controls s.‘.trlpe >
=Y Jedd 1 0.00 - 093 - | a4 - |_0.00 - | 100 - rust. At this point, HTAP resistance -
=Y Jerome 2 000 0.00 610 863 | 899 166 | 000 000 100 _ 0.00
N Louise 10 2074 1524 | 1074 1467 | 1406 1712 | 000 000 | 1.00 _ 0.0 usually works unless the weather P
(=4 Otis 4 0.00 0.00 6.09 589 | 2776 2078 [ 050 058 | 1.00  0.00 conditions are cool and wet like A
I Scarlet09 1 0.00 2 0.00 [ 20 — | _0.00 — | 1.00 = 2010 and 2011. T !
H soino i 259 [ 3057 YD 0.0 [ 1.00 - an - lo apply or not to (@]
o] Summit L Uity = 0.2 - | 1328 - | 100 - 100 - apply fungicides will depend upon 2
=4 Ul Pettit 1 0.00 ~ | 6898 — | 3356 — | _0.00 “ 1 1.00 = . ! . i
] Waikea 1 0.00 . 0.00 T 149 0.0 T 1.00 . variety resistance (including HTAP 3
=4 Wakanz 1 3.36 z 2.05 — | 1408 —|_0.00 — 100 : : : :
S resistance), the real-time rust situa- —
=1 Wawawai 1 0.81 = 66.79 - | 1348 - | 0.00 - | 1.00 = X . )’ ) i
= Waro31 1 0.00 - 002 [ 1.8 0.0 [ 1.00 - tion in the field and the region and &
WA7961 1 0.00 - | 3018 — | 1348 —|_0.00 —|_1.00 = I .
hinry i 5 — e I I - weathgr conditions in the weeks —
WA8016 1 0.00 = 0.00 -~ [ 667 — [ 0.00 — [ 1.00 - following based on forecasts. (@)
WA8026 1 0.00 2 0.00 — | 2400 —|_1.00 —|_1.00 E >
WA8027 1 0.00 - 0.00 - [ 815 - | 000 - 100 : To reduce costs, protect those
WA8124 3 000 000 | 2074 306 | 1871 596 | 000 000 | 100 000 . .
applying the chemicals as well as

2The percentages of acreage were calculated based on planted acreage against the total spring wheat acreage in Washington state. Cultivars or breed-

ing lines with a zero acreage were grown in less than 1000 acres, seed not available for commercial fields, or never released. Most cultivars grown in thOSQ thng nearby Whﬂe reducmg

Washington were also grown in Idaho and Oregon and some not grown in Washington were grown in Idaho and Oregon. pressure for selection of potential

b Relative area under the disease progress curve (AUDPC) values were calculated as the percentages of the susceptible check’s AUDPC in each year. . . . -

“Relative yield loss (rYL) values were calculated as the percentages of the susceptible check’s yield loss percentage in each year. chemical-resistant rust strains, it 18

aslig?ﬂcsai;rc]?ﬁo(;f:tng|ade application (SFA) was determined by the least significant difference (LSD) values for each year experiment, 0 = insignificant always a gOOd idea to curtail the

¢In each experiment, a cultivar was rated by its rYL against the experiment rYLLSD, 1 for rYLs less than 1 x the rYLLSD value; 2 for rYLs from equal to unnecessary use of fungicides.

the rYLLSD value to less than 2 x the rYL LSD values; 3 for equal to 2 X but less than 3 X the YL LSD value; and so on. For cultivars with a rating equal to or

greater than 1, fungicide application is generally recommended. For help keeping up with stripe

fLemhi was used as the susceptible check in 2006-2012 and Fielder in 2002-2005. | p . p g p . p

9- not applicable as there was only one year data. rust information including the
disease lifecycle, pathogen races,

or seed-borne pathogens such as smuts and root diseases do not have signifi- resistance, fungicide efficacy, fore-

cant effects on rust. casts, updates, specific recommen-

dations, management strategies,
various nursery data, literature and
research progress, please check out
our website as the year progresses
at striperustwsu.edu. m

Foliar fungicides can be applied when rust is easy to find and before devel-
oping to the severe level as shown in Figures 1 and 2. At the time of herbicide
application, growers should ask whether a fungicide application may or may
not be used by making the following observations:

¢ If a resistant variety is grown, do not apply; if a susceptible or moderately
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