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BAZT YEM BiTKiSi BRASSrCA TURLERiNDE PHYTOPHTHORA KOK c;ORUKLUCiDNDN
 
VE METALAXYL UYGULAMASININ DRONE YANSlYAN ETKtLERi
 

OZET: Yern bitkisi olarak kullamlan iiC; I3rnssim tiirii Kayahk Daglar bolgesinde (ABD) yeti~rneleri, 
~artlara ve c;evreye uyma yetenekleri yoniinden incclenmi~tir. Brnssica tiirleri onceden Brassim 
olerncea var. acephala 'kale' iizerinde gozlemlenen bir Phytophthora hastahgl ile enfekteli tarlalarda 
yeli~tirilrni~tir. Metalaxyl muamclesinin Brnssim mahsul miktanm onemli bir olc;iide etkilernedigi 
goriilmii~tiir. Zararh problemlerinin olmasma ragmen. Brnssica tiirleri dii~iik lSI derecclerine tolerans 
gostcrrni~lcr ve 9.90 Mglha a kadar iiriin ahnrnl~tlr. Brassica ttirlerinden izolc edilcn Phytophthorn 
izolatlan Phytophthorn /l/egasper/l/a olarak te~his edilmi~tir. Bu izolatlar konukc;uya ozelle~rni~ oJarak 
goztikcn yonca izolatl P/~vtophthorn /l/egmper/l/a f.sp./l/edicaginis izolatmdan farkhhklar 
gostermi~tir. 

SF\rMARY: Three fornge Brassica .'pecies were evaluated for their growth and adaptability to the 
Rocky l\lounfain region. Brnssicas were grown in .fields infested with a Phytophthorn disease 
previous~v observed on kale (Brassica oleracca \'ar. acephala). •Hefalaxyl treafll/ent did not affect 
Brassica yield,- sign!ficant~v. A Ithough pest prohleuts were detected. Brassica crops tolernted low 
fell/perntures aud produced excellent yields ( lip fo 9.90 Mg/ha). The Ph}10phthora iso/ates from 
Brassica. which were identified as Phytophthora rnegasperma. dij]ered frOUt the a/fl1/fa (Medicago 
sativa) pathogen Ph)10phthora rnegaspermajsp. medicaginis which appeared to be host specific. 

INTRODUCTION common throughout Wyoming (Gray et aI., 
1983). 

Brassica species offer the In Wyoming, studies on the 
opportunity of producing a second crop, diseases and pests on forage Brassica 
even in northern climates. In addition to species have been limited. Susceptibility to 
rapid maturity, they are relatively easy to pests and diseases, particularly 
establish and prO\'ide a high quality forage Phytophthora, the organism which attacks 
for extending the grazing season (lung et alfalfa, has not been reported for the forage 
aL 1986; Koch et al.. 1987: Guillard and brassicas. Brassica species can be grown 
Allinson, 1988). Productivity and as a break crop following plow dO\\TI of 
usefulness of the Brassica forages for alfalfa. Efficient use of residual N from 
livestock production and as a rotational al falfa would reduce the cost of producing 
crop depends, to a certain degree, on the these crops. However, disease susceptibility 
impact of diseases and pests. may limit use of these crops in a rotation. 

In pre\'ious Brassica studies The objectives of this study were to 
conducted at Powell. Wyoming, a determine adaptation and yield of Brassica 
Phytophthora sp., resembling the alfalfa species, determine susceptibility to 
(Medicago sativa L.) pathogen P. Phytophthora. determine if the PRR 
megasperma Drechs. f sp. medicaginis organism attacking alfalfa also attacks 
Kuan and Erwin, was isolated from kale forage brassicas and to determine if 
(Brassica o/eracca L. vaT. acepha/a DC.) fungicide application is necessary or 
roots showing root rot symptoms. The area efTective in disease control under field 
was previously planted to alfalfa. conditions where PRR is present. 
Phytophthora root rot (PRR) of alfalfa is 
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MATERIALS AND METHODS 

The experiments were conducted at 
the University of Wyoming Research and 
Extension Center at Powell, Wyoming and 
Honor Farm at Riverton, Wyoming during 
1990. Three Brassica species, 'Premier" 
kale (Brassica oleracea L. var. acephala 
DC), 'Emerald' rape (Brassica napus L.), 
'Tyfon' (Brassica rapa L. x Brassica 
pekinensis (Lour.) Rupr.), a tumip x 
Chinese cabbage hybrid, and 'Ranger' 
alfalfa (Medicago sativa L.) were seeded. 
The experiments consisted of metalaxyl
treated and untreated plots. Seeds were 
treated with AproniR) (0.5 kg a.i./IOO kg 
seed), a powder formulation of metalaxyl 
(N - (2, 6 - dimethyl - phenyl) - N 
(methoxyacetyl) alanine methyl), before 
planting. RidomiHi) 2E, a liquid 
formulation of metalaxyl, was applied at 
1.17 liter a.i./ha to the treated plots 3-5 
weeks later. Seeding rate \vas 4.48 kglha of 
pure live seed. All studies were split plot 
designs with live replications. Main plots 
consisted of fungicide treatments and 
subplots were species. 

Mav 23 planting. Powell. In the 
experimental plot area 'Decathlon' alfalfa 
was gro\\11 since 1985. On April 18, 2, 4-0 
(2, 4-dichlorophenoxy acetic acid) was 
applied to the alfalfa (2.24 kg a.e./ha) and 
the area was plowed on April 23. On April 
23, 56 kg/ha each of Nand P, and 
trifluralin (0:,0:, 0:- trifluoro-2, 6-dinitro-N. 
N-dipropyl-p-toluidine) at 0.78 liter a.i./ha 
were applied and incorporated to the entire 
experimental area. On May 23. another 56 
kg/ha N was applied and plots were seeded. 
Plots were irrigated by way of furrows 
spaced 91.5 cm on May 24. Seeding was 
accomplished with a tractor mounted cone 
planter. Ten rows were spaced 17.8 cm 
apart in two, 91.5 cm beds. Subplot size 
was 1.83 x 6.56 m. Entire plots were hand 
harvested on October 2-4. 

July 25 planting. Powell. This 
experiment was set up adjacent to the May 
23 experiment. Alfalfa was plowed on July 
10 and harrow leveled on July 16. On July 
23, 112 kg/ha P, 45 kg/ha N as ammonium 
nitrate, and trifluralin were broadcast and 
incorporated over the experimental area. 
Harvesting was on November 18. 
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Mav 22 planting, Riverton. The 
cropping history of the experimental area 
was: 1986, alfalfa; 1987, com; 1988, 
sorghum and sudangrass; 1989-1990, 
alfalfa. On May 22, the experimental area 
was moldboard plowed, tandem disked, and 
roller harrowed twice. Also the same day, 
triOuralin was applied to the entire area. 
Seeding was with a cone planter. Ten rows 
were spaced 12.7 cm apart. 

Subplot size was 1.52 x 4.57 m. 
Entire plots were hand harvested on 
September 18. 

Julv 24 planting. Riverton. The 
experimental area was tilled on July 23. 
Subplot size was 0.76 x 4.57 m. Harvesting 
was on NO\'ember 12. 

General procedures. Plots were 
flood irrigated at Po\\dl and sprinkler 
irrigated at Riverton. Plots were examined 
for the presence of the Phytophthora 
disease and other diseases and pests. Roots 
of 5 randomly selected plants from each 
plot were examined for the presence of root 
rot symptoms. Suspected plants were taken 
to the laboratory. In order to determine if 
Phytophthora was present, roots were 
washed. blotted dry and were placed into 
petri dishes containing com meal agar (17 
gil) amended with dextrose (2 gl I), 
pimaricin ( I mIll). penicillin (0.1 gil) and 
streptomycin sulfate (0.1 gil). Plates were 
examined daily and agar pieces from 
suspected colonies, 0.7 mm in diameter. 
were transferred to 5.5 cm petri dishes 
containing sterile water. Agar pieces were 
examined daily for oospore and sporangia 
production. 

Plant samples were taken for dry 
matter determination. Samples were dried 
in ovens at 80°C to a constant \veight. 

RESULTS AND DISCUSSION 

Mav 23 planting, Powell. Analysis 
of variance showed significant species 
effect (Table I). There was no significant 
metalaxyl treatment elTect. Since there was 
no metalaxyl x species interaction, yields 
were averaged over fungicide treatments. 
A\wage kale. rape and Tyfon dry matter 
yields 133 days after planting were 2.79, 
4.50 and 2.99 Mg/ha, respectively (Table 
2). Alfalfa plots exhibited poor gro\\th. 
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This could be due to the presence of Phytophthora megasperma f.sp. 
pathogens In the soil, including medicaginis. It is also possible that alfalfa 
Tab e I I. AnaI'VSIS 0 f vanance ~or ~orage ne. Id 

Powcll Riverton 
May 23 July 25 May 22 July 24 
planting planting planting planting 

Fungicide NS NS NS NS 
Spccics ** NS ** ** 
Fungicidc x Spccics NS NS NS NS 
NS= Not slgl1llicant. ** Slgmficant at P < 0.0 I 

Table 2. Dry mattcr yield of forage Brnssiw spccics (Mglha). 

Powcll Rivcrton 
May 23 July 25 May 22 July 24 
planting planting planting planting 

Kalc 2.79 B 1.\2 3.40 B 6.93 A 
Rapc ·UOA 1.60 9.90 A 5.90 A 
Tvron 2.99 B n.75 3.29 B 2.95 B 
LSD (0.05) 1.0~ NS U5 1.51 
Harvcst datc Octobcr 2-~ Novcmbcr 18 Scptcmbcr 18 November 

12 
NS= Not significant 

residue exhibited an autotoxic eff'cct 
towards germinating alfalfa seedlings. 
Rape yields were significantly greater (P < 
0.05) than kale and Tyron yields, which did 
not diITer (Tables I and 2) 

Rape was taller than both kale and 
Tyfon and still vigorously growing at 
harvest. Kale and Tvron seemed to cease 
gro\\1h prior to harvest. Tyfon yields 
included root and shoot gro\\1h, since both 
are consumed by grazing livestock. At 
harvest, kale and rape were approximately 
15% dry matter. The dry matter content or 
Tyfon averaged about 10.8%. Aphids and 
lepidoptera damage to the Brassica leaves 
was observed. Larvae damage was the 
highest in kale. Rape appeared to be the 
most resistant to the pests. There was a 
considerable number of weeds not 
controlled by trilluralin. The most 
abundant weeds were wild brassicas 
(Brassica kaber (DC.) Wheeler) and wild 
oats (Avena faflla L.). Rape and kale 
appeared to compete against weeds ~etter 

than Tyfon. Dry matter content of the 
weeds was between 24% and 41 (Yo. 
considerably greater than that of the seeded 
brassicas. Phytophfhora megmperma was 
isolated from untreated Tyfon plants 
showing root rot symptoms (Table 3.) 

Phytophthora megasperma Csp. 
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medicaginis was isolated from alfalfa roots 
onlv. 

Julv 25 planting, Powell. 
Metalaxyl treatment had no effect on plant 
yield (Table I). Although Brassica dry 
matter yields I 17 days after planting varied 
from 0.75 to 1.60 Mglha, diITerences were 
not significant (P < 0.05) (Table 2). . 

Even though some aphids and 
insect larvae were detected on the leaves, 
the damage was negligible with the late 
planting. All three crops tolerated low 
temperatures before the mid-November 
harvest. Kale exhibited the best cold 
tolerance. P. megasperma was not isolated 
from any root, however, P. megasperma 
f.sp. medicaginis was isolated from 
diseased alfalfa roots. 

Mav 22 planting. Riverton. 
Analysis of variance for forage yield 
showed that, only significant (P < 0.01) 
effect was species (Table I). Dry matter 
yields were not significantly affected by 
fungicide treatment. Yield response was 
similar to that of the early planting at 
Powell. One hundred-twenty days after 
seeding average kale, rape and Tyfon dry 
matter yields were 3.40, 9.90 and 3.29 
Mglha (Table 2). Tyfon yields included 
shoots in addition to the roots. Rape yield 
was significantly (P < 0.05) greater than 
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kale and Ty[on yields, which did not di ITer. 
Kalc and rape forage at harvest had low 
dry matter content. a\'eraging about II %. 
Dry matter content of Tyfon was greater. 
a\'eraging L7.8 percent. 

Aphid and larvae damage to the 
leaves of brassicas was noted. Insect larvae 
damage to the kale leaves was the most 
serious. There \vas a considerable amount 
of weeds (094-1.56 Mglha). The most 
abundant \\eed was lambsquarter 
(Chenopodium sp.) Dry matter content of 
weeds was higher than the dry matter 
content of brassicas. averaging about 30(%. 
Kale and rape appeared to compete better 
with weeds than Tyfon. Rape was taller 
than kale and Tylon and was still vigorous 
at harvest. P.megmperma was not isolated 
from any root. ho\\'e\·er. P, megasperma 
Csp. medieoginis \vas readily isolated from 
alfalfa roots sho\\ing root rot symptoms 

Julv 24 planting. Ri\'erton, In the 
analysis of variance. significant species 
effect was observed but there was no 
signi ficant effect of metalaxyl treatment 
(Table I), A\'erage dry matter yields of 
kale, rape, and Tyfon were 6.93.5,90 and 
2.95 Mg/ha. respecti\·ely. 113 days aller 
planting. Kale and rape yields were similar 
and significantly (P < 0.05) greater than 
Tylon yields. Tylon yields also included 
root yields. A\'erage percent dry matter for 
kale, rape and Tylon was 16.6. 23.0 and 
14.9. respectively. 

Even though all three crops showed 
reasonable cold tolerance. kale was the 
least affected and produced a relati\'ely 
high yield. Insect problems were less with 
the late compared to early planting. Again. 
P. megmperma was not isolated from any 
root. On the other hand. P. megasperma 
Csp. medieaginis was readily isolated from 
diseased alfalfa roots. 

Metalaxyl treatment of seeds and 
roots did not aITect Brassieo yields 
significantly. P. megasperma, which 
appears to be less virulent than the alfalfa 
pathogen, did not seem to affect Brassiea 
yields significantly during the experimental 
period. 

Phytophthora megasperma was 
detected in Brassieo roots only once. The 
al falfa pathogen Phytophthoro 
megasperma Csp. medieoginis, however, 
was readily isolated from diseased alfalfa 
roots (Table 3).Phytophthora root rot of 
alfalfa is common in Wyoming (Gray et 
al.. 1983). This pathogen produced small 
oogonia (x = 31 rm). In this study, we 
were unable to isolate the alfalfa pathogen 
from Brassiea roots. This pathogen docs 
not seem to alTect Brassiea crops under 
field conditions. Host specificity of the 
alfalfa pathogen was previously reported 
and Hansen and Maxwell (1991) named the 
alfalfa pathogen as Phytophthora 
medieaginis. P. megasperma isolated from 
Brossica grew faster than the alfalfa 
pathogen and its optimum growth was 
around 25°C. The Brossiea isolate has 
large oogonia (x = 48 rm and 54 rm. for 
kale and Tyfon isolates, respectively) and it 
produced aerial gro\\1h in com meal in 
contrast to the alfal fa pathogen which was 
non-OulTy in appearance. Phytophthora 
megaspermo isolated from Brassiea fits 
the description of Hansen and Maxwell 
(1991 ). 

Throughout the experiments Oea 
beetle. larvae and aphid damage to the 
leaves of brassicas were noted. Flea beetle 
(Phyllotreta sp.) damage was negligible. 
Larvae damage was highest in kale. Larvae 
damage to the rape and Tyfon leaves was 
medium. 

d .Table 3 0 ccurrence 0 f PIIVtO/JI I It10IYI unn,g I le expcnmenta peno. d 0 f 1990 

Powell Riverton 
May 23 July 25 May 22 July 24 
planiing plantin,g planting planting 

P/~vtojJhthom 

lIIegosperlllo 
(from Bmssico) -+ --

-(from alfalfa) - --
P.III. f.sp.llledico?,inis 
(from Bmssico) . -
(from alfalfa) 

- -
+ + ++ 
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These caterpillars attacking to the leaves 
were identified as A/llographa eal~rorniea 

(Speyer) (alfalra looper), Pieri.l· rapae (L.) 
(imported cabbagewonn) and Melanehra 
piela (Harris) (Zebra caterpillar). Alfalfa 
looper was not detected in Riverton. LalTae 
damage was heavier with the earlier 
planting dates. Imported cabbageworm and 
Ilea beetle damage was also reported from 
Eastern USA (lung et aL 1(86). Hea\~' 

inrestation of cabbage aphid (BrevieOlTne 
brossiea (L.)) was observed at both 
locations. Kale plants had hea\~' 

infestation. Rape and Tyfon were 
moderately affected by the aphids. Aphid 
damage was greater with the earl ier 
planting dates. PO\vdery mildew caused by 
Erysiphe emcUeramm Opiz ex Junell was 
detected at both locations. This disease was 
also found 011 Brassica spp. gro\\11 in the 
Eastern USA (lung et al.. 1(86), 

All crops established quickly: 
however, a herbicide application. 
particularly berore the early planting dates. 
might be necessary ror crop establishment. 
Rape was the most consistently high 
producing crop at both locations and with 
early and late planting, Kale was much 
more \'ariable in yield. Tyfon was the least 
productive with latcr planting. 
Additionally, low dry matter content or 
Tyfon forage may limit dry matter intake 
of grazing animals. 

It appears that Brassica crops are 
adapted to the Rocky Mountain region. All 
crops tested tolerated low temperatures: 
however, a cooler than normal fall. 
particularly with late planting. might be 
expected to favor kale as it has superior 
cold tolerance. The Brassica vields 
obtained in Wyoming were comparable to 
those reported at other locations in USA 
(lung et aI., 1986: Rao and Horn, 1986: 
Guillard and Allinson. 1(88). These crops 
showed promise for producing forages for 
fall livestock grazing under Wyoming 
irrigated conditions. 
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