
� 
.!!l 
> 
!!:' 
(I) 
> 
u 
0) 

!: 
.?: 
c 

(.) 

I> 
c 

(I) 
0 

-0 (I) 

:Q (/) 
::, c -0 

(I) al � Cl) 

[ E E 

Q. Q. Q. 
a. 

0. 0. 
E E E 0. o. l{') 
(I) (I) �o l{')Q X X 
(I) (I) (I)� 00 

<.D 
0 l{') ,..._ 0 
CX) l{') 
'<t ,..._ (!) 

a, ' <") 

o....: 
o

l{') st � � ,..._ <X> 

l{') � 
<X> N N 

� <") NN 

,..._ 
0 
CX) 
�o 
«:>. <.O 
<.O st 

'<t 
'<t � 

N� 

0:: u. 

� 
st � 
,..._ 

,..._ � 
0 
,..._ 
�-
,..._ � 

0 
0 <.D 
0 l{') 
<D ,..._ 

N st 

0 
a, � � 
0 
<") 

0 
N 
<.D_ 

st 

st 
<.D � 

u. u. I 

<x: 

w 

£ 
-�
C 
Q 

��
-�� 
-2
C 
0 
-�
,!,1 
a. 
0. 
0) 

Q. 
E 

(I) 
X 
(I) 

<x: 
z 
0:: 
0 
I::!:: 
_J 

(.) 

� 
LU 

OOst <.O 
stl{')Oa, "<1'<"> 
,q-(0(0...-0,t.ON,-.... 

..--..--..--N..--NN,-

�I 

0:: 
0 
u. 
0 
w 
0:: 
w 
I-
Cl) 

5 � 
w ::, 

0:: u. 

! 
a.. 

Pepper Commission A 11nual Report 

a. 
X 
(I) 

0. ,..._ 
l{') a, 
0 � 

0 
0 
N � 

8.EEEE8.E8.EE§..E 
0. 0. 0. 0. 0. a. 0. 0. 0. 0. 0. 0. 

l{') a. 0. a. O. l{') O.N a. O.o 0. 
0l{')00 OC> � 0 0 ,i 0 
OON.,... ..-- 000 0 ..- ..- ..-

KE K 
0. 0. 0. 

l{') o. l{') 
NON 
o�o 

0 
0 
<D N 

N 

Page8 

Pe ____ ,per 
� 

blished by the Ca!ifomia Pepper Commission, 531-D Norlh Alta Ave., Dinuba CA 93618 

April, 2002 

Annual Report Issue 

2001-02 Y.ear in Review 

For the second year in a row. the Conunission 
members and staff found themselves on the front lines 
of an effort to retain current chemical registrations 
and secure new ones. Included with this annual report 
is a comprehensive list (pages 6-8), compiled by 
Schramm, Williams & Associates from Washington 
D.C.. of pesticides used on peppers and their
associated status and tolerances. This gives an
indication of how critical it is for the Commission to
aggressively remain involved in the fight to protect
the rights of the pepper growers in California.

In dealing with the chemical issues we were 
talking to Commission members, growers, and the 
California Department of Pesticide Regulation, as well 
as various chemical companies. As we reported to 
you last year, the Commission decided to begin 
funding fungicide trials for the purpose of evaluating 

Assessment Rate Remains Low 

For the second consecutive year, the 
Commission voted to set the assessment 
at the reduced rate of $.30 per ton, to be 
paid half by the grower and half by the 
handler. 

current and potential compounds for their 
effectiveness in controlling powdery mildew. The 
trials were conducted by Jim Campbell, with Crop 
Science Services, and on the next page is a summary 
of his results. As usual. we have included layman· s 
reports on the Commission's funded research 
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activities for the past year. If you have any questions 
please call Jerry Munson. Commission Manager, or 
Ken Melban, Assistant Manager at (559) 591-3925. 

Section 18 on Rally® 

For the 61h consecutive year it appears that 
Rally, through the efforts of the Commission. will 
again be registered on peppers in California under a 
Section 18. 

Improving Phytophtltora Tolerance in an 

Open-pollinated Bell Variety for California 

Molly Jahn, Assistant Prrfessor. Department of 

Plant Breedin!{ & BiomeflJ'. Cornell University 

In contrast to many problems in pepper. 
resistance to Phytophthora capsici in pepper has 
received an enormous amount of attention over the 
last several decades. Hundreds of papers have been 
published in the last thirty years detailing many 
aspects of the biology, genetics and ecology of the 
interaction between this pathogen and Capsicum. 

Resistant varieties are available that derive from 
several different sources. 

Generally. resistance is due to several genes 
with quantitative inheritance, and at least one study 
has been published that reports the genetic mapping 
of at least some of these loci from the source C. 
annuum Perennial. A number of other sources have 
also been used by breeders, and a general consensus 



has emerged that C. annuum Criollos de Morelos is 
one of the best sources, if not the best source of 
available resistance. Screening methods for this 
pathogen are well-established. We proposed to 
rrnprove the level of tolerance/resistance to 
Phytophthora in a set of varieties selected by the 
California Pepper Improvement Foundation (CPIF) 
for use as recurrent parents in a backcross breeding 
program. We are using standard procedures to 
backcross resistance from the leading sources 
including a commercial bell variety, Paladin, into 
open-pollinated types useful in California. The CPIF 
selected 3 varieties as the focus of this project: 
ECW300. an obsolete Anaheim type provided by 
CalCompack for previous breeding work done for 
CMV, UF8752 and Yolo B. 

We are currently in the process of creating f 2 

populations from crosses between the sources of 
resistance (Criollos de Morelos and some lines we had 
begun to cross with this and Paladin) and the re­
current parents ( CW300, UF8752, Yolo B). We 
presently have F I plants in the greenhouse, which will 
be backcrossed and self-pollinated to create F2 

populations for screening. We have also received 
seed of a Pakistani pepper that has shown significant 
signs ofresistance to Phytophthora in Pakistan. This 
variety is routinely the only thing left standing in 
heavily infested fields. 

We have cultures of Phylophthora capsici in 
our lab which are ready to make inoculum. Matt 
Falise visited Bob Heisey in September, 2001 and 
gave us specific instructions as to how to proceed. 
He also provided tissue from an infested California 
production field but, unfortunately, we were unable to 
recover an uncontaminated culture, probably because 
the tissue arrived in somewhat tough shape. We have 
received various conflicting opinions as to the best 
isolation media, since we have had some difficulty 
establishing the optimal environmental conditions for 
cultures and because of our inexperience with this 
pathogen. 

We are still working out our screening 
procedures using varieties of known levels of 
susceptibility and tolerance and feel we should have a 
good screen by the time this grant ends. This is the 
type of problem my breeding program tackles 

Pepper Commission Annual Report 

routinely and we have to date not encountered one 
we couldn't work out. 

We are also receiving an experienced Korean 
researcher who has routinely conducted 
Phylophthora capsici screens at his home institution, 
the Korean equivalent of the USDA, and who is 
bringing Korean Capsicum germplasm to test against 
our US sources and varieties, molecular markers they 
have found to be linked to resistance and considerable 
expertise. He will be a critical part of our team next 
year. 

We have estimated this would be about a 3-4 
year project. The end product would be an open­
pollinated variety that could be used as a hybrid 
parent by seed companies or as an open-pollinated 
variety. We will make available germplasm at any 
stage for commercial breeders or any other interested 
party approved by the CPIF/CPC. 

Commission Funds Fungicide Trials 

Jim Campbell. Crop Science Senices 

Abstract. Two commercial size tests, one near 
Oxnard and the other near King Cit). were conducted 
to test safety and ellicacy of Quadris, Rally and 
Cabrio. At the Oxnard location no disease occurred, 
but safety to the crop was evident. In King City, 
Quadris, Rally and Cabrio were effective at reducing 
the incidence and severity of powdery mildew in 
peppers when applied on a 14 day schedule. Flint, 
where applications were begun two weeks later, had 
less effective control. Yields were similar for 
Quadras. Cabrio and Rally, and sunburnt fruit slightly 
less numerous. 

Objectives. 1) compare new strobilurin materials for 
efficacy to powdery mildew. and compare to standard 
Rally treatment. 2) determine if mildew control 
reduces sunburn of peppers. 3) determine 
effectiveness in Oxnard area and King City area. 

Results and Discussion. Cabrio and Quadris 
provided commercially acceptable co ntro I of powdery 
mildew when applied on a biweekly schedule to 
peppers prior to disease onset. The level of control 
was similar to that of the commercial standard of 
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Rally. at the rates tested. with the Cabrio treatment a 
little better than Quadris. It is important to note that 
the rate of a.i. recommended with Cabrio, was five 
times higher than Quadris. Flint had less effective 
control based on the incidence. severity or percent 
control observations. Keep in mind Flint applications 
began two weeks after the other treatments. when 
significant disease was present, and was tested at the 
lowest level of a.i. in the group. 

Yields were similar in most treatments to that 
of the untreated control. though the Flint treatment 
was less. probably a result of disease levels. 
Sunburning amounted to about 15% of fruit in the 
untreated plots. and there was less sunburning where 
mildew control was best. as would be expected. At 
the Kings City site and at the Oxnard site, (which had 
the same rates and timing. except for the flint which 
was not included). there was no phytotoxicity 
observed at any period of the trial. 

Potential for Altering Morphological and 
Physiological Properties of Pepper Pod 
Walls/cuticles to Reduce Bruising, 
Cracking, and Wrinkling 

Molly Jahn, Assistant Professor, Department of 
Plant Breeding & Biomet,y. Cornell University 

In a survey conducted on our behalf by the 
California Pepper Commission early in 2001, pepper 
fruit wall characteristics emerged as a major area of 
concern for a number of growers. Growers and 
handlers of several different pepper types indicated 
that their varieties needed improvement in one or 
more characteristics that related to fruit morphology, 
physiology. or wall characteristics. While the specific 
nature of the concerns varied from grower to grower 
and from pepper type to type, it prompted us to go to 
the literature to determine what potential exists for 
focused genetic modification of these traits. 

For several years we have been conducting 
more fundamental studies that have identified some of 
the genes that have both small and large effect on fruit 
shape. wall thickness and pungency, but this 
information has not been cipplied in any breeding 
programs. An important reason for this is that we 
have not defined precisely what the pod 

Pepper Commission Annual Reporl 

characteristics are that have the most important 
effects on the qualities growers describe. In addition, 
we have just begun to collect feedback in an 
organized way on the preferences of growers, 
handlers, shippers. processors with respect to 
particular modifications of pod characteristics. 

Our proposal aimed to elucidate which 
characteristics of pod walls are related to the negative 
attributes encountered by growers and to determine 
what potential exists for modification of varieties to 
address these problems. This money was also used as 
a seed grant for an application that was submitted to 
the USDA Initiative for Future Agriculture and Food 
Systems funding program in April. 2001. 

We are still working on the first objective of 
our grant in which we will be using a microscopy­
based approach to examine the pepper pod wall and 
cuticle. The most significant progress in thi_s area to 
date is that in September, 200 I. we were awarded a 
$2.25 million 3 year grant focused on many aspects 
of Capsicum. particularly fruit quality. This study 
will be integrated with much more detailed (and 
expensive) studies that will allow us to track changes 
in levels of expression of specific genes and correlate 
them with wall properties of practical interest. This 
contract was instrumental in demonstrating the 
practical value of issues related to pod wall, and we 
are delighted that USDA has finall) made a 
significant investment in Capsirnm from their pool of 
competitive research funds. 

The second objective of this study arose in 
our studies of capsaicin supported by last year·s 
grant. We approached that work with the 
conventional idea that genetic variability in peppers 
that affects the amount of pungency expressed in the 
pod, but have encountered some apparent differences 
in placental structure that appear to affect capsaicin 
content. If these clain,s bear closer scrutiny, this may 
represent another way to modify or stabilize 
pungency. 

Our inheritance studies are underway now and 
will be evaluated early in February in the field in 
Florida and later in the spring in the greenhouse in 
lthaca. In the meantime, we have studied this 
structure in detail and feel it is more accurate to call 
it a "blister" rather than a gland. There is 
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considerable variability for distribution of these 
blisters in pepper varieties, which we have begun to 
record digitally. We have also initiated work to 
determine, in more detail than is known now, the 
composition of the yellow substance in the placentas 
of bell peppers. 

Finally, we sought funds that would augment 
a study already scheduled to occur in California 
during the summer, 200 I focused on pungency so that 
we could make pod measurements ofthis population. 
This information will allow us to create tools that may 
make it much easier for pepper breeders to "adjust" 
fruit size or shape while retaining most or almost all 
the characteristics of a variety. Survey results 
indicated several growers/handlers who had a nearly 
ideal variety except for fruit size or shape, or wall 
thickness. We requested additional funds to allow us 
to take fruit measurements in a large population ofF3 

families derived from a cross between a tiny bird 
pepper, C. frutescens by a large N uMex type that was 
grown in Modesto thanks to cooperation with Gilroy 
Foods during the summer and fall, 2001. 

Our long-term goal is to understand the 
genetics that govern pepper quality, pungency, other 
flavor attributes and morphology. This may enable us 
to determine the potential to develop peppers that are 
enhanced for certain morphological, physiological 
and/or organoleptic qualities. Once we have 
established the genetics and heritability of these traits, 
we should be able to guide breeding programs with 
more precision where the objectives are related to 
fruit characteristics. 

Weed Control Trials 

Richard Smith, Monterey County Farm Advisor 

Dual Magnum provides additional weed control over 

the standard herbicide treatment Devrinol + Prefar. 
Common purslane and hairy nightshade control was 
superior in the Devrinol + Prefar + Dual Magnum and 

the Dual Magnum alone treatments over the Devrinol 
+ Prefar + Dual Magnum combination treatment, and
caution is advised regarding this combination.
Depending upon the weed spectrum, Dual Magnum
alone may provide sufficient weed control with no
further need to combine it with Devrinol + Prefar.
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Prowl improved the control of Barnyard grass in one 
trial and Sandea provided excellent control of yellow 
nutsedge and crop safety to peppers. Sulfentrazone 
provided excellent weed control and safety to 
peppers, but its registration status is unclear in 
California. Herbicide applications dramatically 
reduced the time to hand weed peppers. 

Evaluation of Pepper Varieties for 

Resistance to Phytophthora capsici 

James P. Prince, Department of Biology 

Cal(fornia State University, Fresno 

We are interested in characterizing the genetic 
basis for resistance in pepper to the root rot 

pathogen, Phytophthora capsici. The specific goals 
of our project were: 

•To continue to evaluate currently available
commercial pepper varieties for their resistance to 
various California isolates of P. capsici. 

•To examine F l  and F2 progeny of crosses
between these varieties and additional genotypes in 
order to begin to understand the genetics of 
resistance. 

•To start to characterize field isolates (mating
type, fungicide sensitivity, other characteristics) 

We currently have over 20 isolates of P.

capsici obtained from diseased pepper tissue 
harvested from various locations around California 

(Gilroy, Paso Robles, Stockton, San Juan Bautista, 
Modesto, Fresno, Hanford, Napa, and Santa Maria). 
We have been supplied with four additional California 
field isolates by Dr. Tom Day of Sakata, and we have 
eight isolates from the UC Riverside collection of Dr. 
Mike Co ffey.

These iso !ates are being screened against a 
variety of pepper genotypes in randomized complete 
block design with three replicates per P. capsici 

isolate. Testing has been done on ten isolates so far, 
with replications having been completed with 
confidence for three isolates. We saw a range from 
100% of plants dying to 100% of plants showing no 
symptoms at all. Cayenne 193, COM (=CM334, or 
Criollo de Morelos), Fidel, and Paladin showed no 
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symptoms with any of the three isolates tested in full 
replication. PI201234 showed minor symptoms when 
challenged with the Gilroy strain. The differences that 
we see when comparing between different isolates 
may or may not have a genetic basis. 

In order to study the inheritance of resistance to P.

capsici, the 11 lines of pepper that are being screened 
for resistance/susceptibility were crossed in reciprocal 
fashion in the summers of 2000 and 2001. The F

1

generations of the crosses made in 2000 were 
advanced to F

2 
in 2001. All possible crosses were 

attempted and most were successful. When we finish 
our screening of the eleven genotypes, we will begin 
screening selected F 1 and F2 populations. 

Registration on Dual Magnum® 

The Commission has secured a 24C (SLN) for 
the herbicide Dual Magnum on bell peppers in 
California. The Commission pursued this registration 
based on trials conducted by Richard Smith, Farm 
Advisor in Monterey County. 

The trials reported that Dual Magnum was 

very effective in weed control, especially hairy
nightshade. The Commission determined there was a 
justifiable need among the pepper growers in 
California for an effective herbicide, and the 
Department of Pesticide Regulation agreed, issuing 
the label in July of 2001. 

The label is a little different than anything 
previously issued in that any grower wanting to apply 
the product must return a notarized "waiver of 
liability" agreement before the label will be issued. In 
essence, this waiver protects the manufacturer from 
liability if the grower experiences crop damage. 

As planting season is here, we wanted to 
remind you that through the efforts of the 
Commission you now have a potential new alternative 
to add to your ever shrinking arsenal of compounds. 

If you are interested in receiving a label, or just have 
some questions feel free to contact the Commission 
office. You should remember that the usual 
requirements for filing with your County Ag 
Commissioner will still apply. 
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2001-04 
***Producer Represcnt:itive:; tc"c -� 

Members Alternates 

Burt Silva 1 Micbaei Griva 
King City Greeaficld 
83 l/385-1428 831/674-5835 

Ryan Talley 2 I•r.rmy Pereira, ,Jr. 
Arroyo Grande O;manl 
805/489-2508 805/986-8568 

Mike Chuck 3 D;m Fio�i 
Vice-Chairma11 Gilroy 
Gilroy 408/842-1809 
408/848-63 73 

Bob Giampaoli 4 i' rick Maddalena 
Le Grand ChoV/chiUa 
209/389-4576 559/665-2403 

Richard Bradford 5 Atlel Balderama 
Heber Coachella 
760/413-2696 760/399-4278 

***Handler Represent:th �s**'' 
Classificatim1 

Dave Veneman Bell �hrk Edsall 
Escalon Pepper Modesto 
209/838-4040 Processing .209/538--5450 

Todd Hunter Dehydrated D�n Goman 
Greenfield Chili Turlock 
831/674-5571 Peppers 209/667-2777 

Glen Fischer "Other" I�. rt Williams 
C!,airma11 Pepper Fr�no 
Saticoy Processing .,59/237-5583 
805/64 7-5266 

Tim Baloian Fresh Edward Chell 
Fresno Pepper Camarillo 
559/485-9200 Handler 805/987-7702 

Robert Heisey Pepper Ken 0-.vens 
San Juan Seed Dixon 
Bautista Handler 707/693-6815 
831/623-4554 

***Public ReprescntJ�i�.:�/'H 

Paul Gniftke Dav� Nirenberg 
King City Camurilln 
831/385-1370 805/484-2692 
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