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Interaction of Pepper Experimental Lines with
Phytophthora Crown and Root Rot in 2000

Michael E. Matheron, Kevin M. Crosby, and Martin Porchas

Abstract

This study was conducted in the greenhouse at the Yuma Agricultural Center.
Thirty-nine experimental lines of pepper from the Texas A&M pepper breeding
collection were seeded and grown in the greenhouse in 8 fl. oz. plastic pots.  When
plants were 2 months old (Aug 8), the potting mix in each pot was infested with
Phytophthora capsici.  Plants were placed in 2-in. deep containers filled with water
for 48 hr every 2 weeks, which maintained the potting mix in a saturated condition
and encouraged disease development.  The mean temperature of the potting mix
from the time it was infested with Phytophthora capsici to the termination date of
the study was 81EF.  Disease progress and the relative susceptibility of each test
plant to Phytophthora crown and root rot was assessed by recording the date when
each plant displayed necrosis around the lower stem and was permanently wilted.
The environmental conditions during this study were very favorable for disease
development.  The mean duration of plant survival for pepper selections ranged
from 9 to 51 days.  If no plants had died due to Phytophthora crown and root rot,
the duration of plant survival would have been 74 days.  Most plant selections were
readily attacked and killed by Phytophthora capsici.  The experimental lines with
the highest survival rating may be somewhat tolerant to disease; however,
additional testing in further greenhouse and field trials is required to substantiate
these preliminary results.

Introduction

Phytophthora blight of peppers (Capsicum annuum) is caused by the oomycete pathogen Phytophthora capsici.  Chile
pepper production in Arizona and New Mexico can be impacted significantly by the destructive effects of P. capsici.
In Arizona, the root and crown rot phase of the disease initially can appear on plants early in the growing season in areas
of the field where soil remains saturated with water after an irrigation.  Subsequent irrigations encourage further disease
development.  As the crop leaf canopy develops and covers the rows within the field, the foliar blight phase of the
disease may occur with the onset of the summer rainy season in July and August.  During this time, stems, leaves and
developing pepper fruits may be attacked by the pathogen.

The efficacy of the systemic fungicide mefenoxam (Ridomil Gold)) for control of Phytophthora blight on pepper has
been documented; however, the pathogen has developed resistance to this fungicide in many regions where peppers are
grown.  Genetic resistance to P. capsici offers the possibility of reduced disease severity and crop loss.  The objective
of this study was to evaluate a group of experimental pepper lines for potential genetic tolerance or resistance to
Phytophthora blight of peppers.

_____________________
This is a part of the University of Arizona College of Agriculture 2001 Vegetable Report, index at:
http://ag.arizona.edu/pubs/crop/az1252/



Materials and Methods 

This experiment was conducted in the greenhouse at the Yuma Agricultural Center.  Experimental pepper lines from
the Texas A &M pepper breeding collection were seeded Jun 5 and 6, then transplanted into 8 fl oz plastic pots
containing potting mix composed of a 1:1 mixture of sterilized peat moss and vermiculite.  When plants were 2 months
old (Aug 8), the potting mix in each pot was infested with Phytophthora capsici by placing four 3/16-inch diameter
mycelial disks from actively growing agar cultures of the pathogen into each container.  Mycelial disks were placed
equal distances apart just below the surface of the potting mix at the edge of each container.  Plants were placed in 2-in.
deep containers filled with water for 48 hr every 2 weeks, which maintained the potting mix in a saturated condition
and encouraged disease development.  Thirteen replicate plants of each cultivar or experimental line were evaluated in
this trial.  Plants were arranged in a completely randomized design within the greenhouse.  During the course of the trial,
plants received periodic feeding with  Miracle Gro (15-30-15) fertilizer.  The mean temperature of the potting mix from
the time it was infested with Phytophthora capsici to the termination date of the study was 81EF.  Disease progress and
the relative susceptibility of each test plant to Phytophthora crown and root rot was assessed by recording the date when
each plant displayed necrosis around the lower stem and was permanently wilted.  The experiment was terminated Oct
23. 

Results and Discussion

The environmental conditions during this study were very favorable for disease development.  The mean duration of
plant survival for pepper selections ranged from 9 to 51 days.  If no plants had died due to Phytophthora crown and root
rot, the duration of plant survival would have been 74 days.  Most plant selections were readily attacked and killed by
Phytophthora capsici.  The experimental lines with the highest survival rating may be somewhat tolerant to disease;
however, additional testing in further greenhouse and field trials is required to substantiate these preliminary results.



Interaction of pepper experimental lines with Phytophthora crown and root rot.
                                                                                                                                                  
Entry Description Mean survival 

time in days
                                                                                                                                                        
C43 Experimental chile 8.8 a *
C39 Experimental chile 9.3 a-b
C47 Experimental chile 9.5 a-c
SJ13 Experimental sweet jalapeno 10.2 a-d
C40 Experimental chile 10.7 a-d
C36 Experimental chile 11.0 a-d
SJ17 Experimental sweet jalapeno 11.5 a-d
C42 Experimental chile 12.1 a-e
SJ14 Experimental sweet jalapeno 12.4 a-e
MJ58 Experimental mild jalapeno 12.4 a-e
Yc48 Experimental yellow chile 12.6 a-e
C45 Experimental chile 12.8 a-f
SJ16 Experimental sweet jalapeno 13.0 a-f
W-2 C. baccatum (PI 238061) 13.1 a-f
B2 Experimental “Tropic Bell” 13.2 a-f
SJ15 Experimental sweet jalapeno 13.5 a-f
J62 Experimental jalapeno 13.7 a-f
C38 Experimental chile 13.9 a-g
Pa26 Experimental paprika 14.0 a-g

Experimental chile 14.4 a-g
J94 Experimental jalapeno 14.7 b-h
W4 C. chinense (PI 22448) 14.9 b-h
MJ84 Experimental mild jalapeno 15.8 c-i
MJ80 Experimental mild jalapeno 16.0 d-i
J77 Experimental jalapeno 17.8 e-i
MJ91 Experimental mild jalapeno 18.4 g-j
Pa20 Experimental paprika 18.4 g-j
Se121 Experimental serrano 18.5 g-j
MJ87 Experimental mild jalapeno 19.4 g-k
Se120 Experimental serrano 20.2 h-k
MJ88 Experimental mild jalapeno 21.1 i-h
J61 Experimental jalapeno 23.5 j-l
W3 C. chines (PI 257046) 24.5 k-m
Se122 Experimental Serrano 27.2  l-m
Se117 Experimental Serrano 28.5 m
Fi97 Fidel 29.5 m
W1 C. eximium (PI 594141) 38.5 n
W6 C. chines (guadeloupe) 45.2 o
Se119 Experimental Serrano 51.4 p
                                                                                                                                                        
* Means followed by the same letter are not significantly different (P = 0.05) according to
Duncan’s Multiple Range Test.




