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Intre

Several Potato leafhopper (PLH) resistant alfalfa varieties are now commercially
available, Resistance in these varieties coincides with glandular-hairs that protrode from
the epidermal surface of the alfalfa and secrete a sticky substance. An accustomed
methodology among alfalfa growers in Wisconsin is to establish spring seeded alfalfa with
pals as a companion crop, The rationale behind this method is that the oats stifle weed
erowth and hinder soil erosion during alfalfa seedling germination {3tout ef af, 1992).
Unfortunately, as the oats progress in maturity, they compete with the alfalfa for nutrients,
sunlight, space, and water. These added pressures increase environmental stress on the
alfalfa which may cause decreased yield, and weakening to insect herbivory, Conversely,
the presence of oats may act as a deterrent to colonizing adult FLH. Regardless of
resistance, varieties may be better protected with oat companion crops. Growers may
remove the companion crop with three different methods: using a selective grass herbicide
t kill the young oats, harvest the oats with the first cut of alfalfa and use as catlage, or
harvest when the grain has reached maturity, The last would cause greatest stress to the
alfalfa seedlings (Flora & Sulc 1996). The purpoese of this study was to determine if the oat
establishment method had a carry over effect the following growing season in regards to
yield and PLH populations in resistant and susceptible vaneties ol alfalfa.

An experiment designed to examing the interaction between establishment method
and the effect on PLH populations in different varicties of alfalfa was condocted during the
summers of 1998 and 1999 at Arlington research station.  Alfalfa and oats were seeded in
the spring of 199% and plots were 18'x 18" with 53" alleys in between, Using a 2x3xd
factorial setup in a split-split plot design with four complete blocks, the experiment utilized
four varieties of alfalfa: Vernal, 5454 (both varicties are susceptible 10 PLH feeding),
Arrest and 53V63 (bath are glandular haired varieties and show resistance to PLH feeding).
The oat companion crop was grown in one of three ways: Poast + (oats sprayed with 4
prass herbicide when approx. 4 inches tall), Oatlage {oats harvested with the alfalfa stand
prior to oat maturity), and Grain {oats harvested when fully matured). To assess feeding
damage by PLH, one halt of each block was sprayed with Warnor-T, a synthetic
pyvrethroid, to control PLH in the plots, A 207 buffer area separated the sprayed and
unsprayed plots.

During the summer of 1999 (year after establishment) data for the analysis were
abtained using several sampling technigues. To gain information about the PLH
population a D-vac (five sucks per treatment) was used. The D-Yac samples contained
information on the abundance of adult and nymph potate leafthopper in each plot. D-vac
samples were held in individually labeled D-vac bags, taken to the laboratory, and placed in
a freezer to kill all living insects, The &ﬂlumng d:nj.f the PLH adults and nymphs were
counted, Alfalfa heights were estimated by taking the average of five measurements in cach
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plot. Hopperburn was estimated by visval assessment of percent {0-100 %) vellowing
abserved in each plot. All data were collected once every 7-9 days, At the end of the
growing season in 19949 the amount of weed growth (grass vs broad leaf) and alfalfa stand
counts were measured by randomly counting the vegetation present in 2 square feet of each
plot. Yields were taken an May 28, July &, and Auguost 6, 1999,

Results gnd Discussion

FIL.H Papulations

From June 22-28% insccticide treated plots had significantly lower populations. In
sprayed and unsprayed plots there were no varietal differences in adult numbers, Nymph
populations however, were significantly higher in 3454 on June 28, Peak adult and nymph
populations occurred on July 6, 1999, On this date, there were no differences between
varieties for nymphs and adult males. Females discriminated between varicty and oat
treatment and showed high atfinity for 3454 in Poast+ and Grain establishment methods.
When the varicties were grown in Oatlage however, females showed greater affinity for
33V63 than 5454, The field was harvested and for the rest of the summer no varietal
differences were observed for adult or nymph populations. With the insecticide treatment
however, we saw a significant movermnent of adult populations into sprayed plots from the
unsprayed plots,

Hopperhurn

From the beginning of the season until the end of data collection there were always
significant varietal differences. In unsprayed plots, 5454 showed signmficantly higher
amounts of hopperburn, and 33V63 showed significantly lower amounts.  Insecticide
treatment showed significant differences between sprayed and unsprayed plots, except for
July 6 (peak PLH infestation) where 33V63 showed no difference in hopperburn between
spraved and unsprayed plots,

W an

CGrass weed densities revealed that spraying insecticide significantly reduced the
amount present in plots, There were also significantly less in Poast+ establishment method
which shows a carry-over effect for plots sprayed with herbicide one year earhier, Vernal
had significantly more broad leaf weeds than the other varigties. Insecticide use marginally
decreased broad leaf weed density. In stand counts, there were significant differences
found among variety, spray, and establishment method. 53V63 had thicker stands than
vernal or 54534, Oatlage plots had severely low stand counts compared to Oat and Poast+
plots,

el

The vield results for the growing season of 1999 can be seen in Tables 1-4. First
crop yields are used as a direct comparison of the effect of establishment method from the
summer of 1998, Second and third cut yields are beter related o PLH feeding damage in
the second sumimer,  First cut yields show that whether sprayed or unsprayed, 53V63
viclded higher in the Grain establishment methaod, In the ather two establishment methaods,
33V63 again vielded higher out of the four varietics in the unsprayed treatments. The
lowest vield was for 3454 grown in the Poast+ plots. Vernal always showed redoced
yvields in sprayed and unsprayed plots. The sccond cut yields showed a similar trend with
AIVAS vielding higher, especially in the plots that were taken 1o barvest, Third crop yvields
for unsprayved plots of 33V63 were higher in Grain and Peast+ than in the Oatlage
establishment method.



Table |

L=t Cut vields TonfA (harvested 520/49)

Puosasts Chatlage rn
——
Warbely Spray Caontrol Rpray Control Spray (Control
5454 245 | 241 1.5 243 i 1Y
Vernal 2,16 L1ez | 192 1.94 205 193 I
F3VR3 2.7 2,200 225 | 2.21 2.40% 2a7E
Arrest 2.3 2.0 2,24 1.0 246 231
- - — — —
*Highest yvields
Table 7
P it Wil Toay' (harvesied TE8E
Pojst+ Oiatlage Grain

Wariety Spray | Control Spray | Control | Comtral

5454 &9 [.35 [ 1.B% | 1.2 212 1.62

Yernal .93 1.57 1.92 .52 1.us |48 ey

S3VE3 | 225 1.84 2.01 1.74 2.11 .99

Arrest _ I.-EI:.II 1.73 2,05 152 2,12 .77
TE———————NN |

Table 3
Ard Cub Yields TondA (harvested B850
Pojsi+ Oatlage Grain
— ———

"‘i.-'ariet_',' Spray (Contral | Spray Control Spray Control

5454 109 : 1164 1,29 {4 1.13 58

Vernal 1.2 .57 1.001 0,57 1.00 0,47

E3Vael .10 .77 105 b Ed4 1.36* (1,44

Arrest 1.02 78 111 (5.1 .31 | 67

— —————
Tahle 4
Tatal yvigldz 19549
Poasi+ Dm;]aﬁc Cirain
—

Wariety Spray Contral Sprav Control Spray Control

2454 5.3 378 5,54 422 3,68 4.20

Yernal 511 4,105 484 4,12 4.5 KR

53V63 | 5.70 4.1 5.30 4,78 5.962 5,40

Arres | 530 4600 541 451 5,88 4.74
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