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Influence of Peanut Stripe Virus on Growth, Yield, and

Quality of Florunner Peanut!
R. E. Lynch*, J. W. Demski, W. D. Branch, C. C. Holbrook, and L. W. Morgan®

ABSTRACT

The influence of peanat stripe virus (PStV) on growth, vield,
and grade of Florunner peanut and pereent seed transmissions
was determined under field conditions during 1985 and 1956,
Plants were artifically inoculated with PSIV and infection was
confirmed by enzsvme-linked immunosorbent assays. Under
the conditions of these tests, PStV did not significantly influ-
ence growth. vield, or grade of Florunner peanut, and seed in-
fection averaged less than 2 percent.
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Peanut stripe virus (PStV) was reportedly introduced
into the U.S. in peanut (Arachis hypogaca L.) sced from
the People’s Republie of China as carly as 1979 (1,2),
but symptoms of this new virus were not detected untij
1982 in seed-increases of germplasm lines at the
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Georgia Experiment Station, Experiment, GA. The
virus was identified as a new virus of peanut in 1983 and
designated PStV (1) Demski and Lovell (1) and Kuhn et
al. (10) used  enzyme-linked  immunosorbent  assays
(ELISA) to identify peanut plants infeeted with PStV in
four widespread Georgia coundies in 1983, Further
ELISA tests also showed PStV in plants from several
states  cooperating in peanut sced  exchange. e,
Georgia, Florida, Virginia, North Carolina, and Texas.
However, with few exceptions, the virus was thought to
be restricted to institutional and research test plots
since it was not found in randomly sampled commereial
fields in any of these states (100,

Peanut stripe virus is a potyvirus that is transmitted
mechanically, by aphids in o non-persistent wmanner,
and by seed (3). Characteristic symptoms are striping or
discontinuous dark green banding along the  lateral
veins of voung leaves and an oakleaf or blotched pattern
of dark green on older leaves. Serologically  and
symptomatically, PStV diflers from peanut mottle virus
(PMV) a previously identificd endemic virus of peanut
(9. 12), by ELISA and by symptoms in peanut and other
host plants. Other hosts of PSStV include  sovbean
(Glveine max [L.] Merr), cowpea (Vigna unguiculata
[L.] Walp.), white Inpine (Lupinns albus 1..), wild to-
bacco (Nicotiana henthamiana Domin.), crimson clover
(Trifolimn incarnatnm L.), arrowleaf clover (T, ves-
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iculostm Savi), subterranean clover (T, subterrancin
L), sesame (Sesammmn indicum 1), and Florida beggar-
weed (Desmodimn tortnosun [1D.C.] Schw.) (3).
Preliminary areenhouse studies suggested a0 20%
vield loss doe to decreased seed number and weight
and an amount of seed transmission ol 19 to 37% [com-
pared with 2% ior PMY (9] when plants were inocu-
lated with PStV at the third to fifth leaf stage (D, Be-
canse ol the initial vield Joss estimate, amount of seed
transmiission, and the other important agriculonval hosts
infeeted Ly the varus, PSEV wis considered o threat to
the ULS. peanat industry, and restrictions on movement
and testing of infected gertaplasim were initiated in sev-
eral states. Thercfore,  cooperative vesearch among
peanut scientists in Georgia was initiated to determine
the influcnee of PStY on wrowth, vield, quality of

Florunner peanut and amount of sced transmission of

the virus under field conditions.

Materials and Methods

Field experiments were conducted on the Agronomy Farm, Coastal

Plain Experiment Station, in 1955 and 1956 to determine the effeci of

PSIV infection initiated at different stages of plant development on
Floranner peanvt. Certified Florunner seed were planted on Titon
lowmy sond (e, Toamy, siliceous, thermie Plinthic Palendultsy at ca.
120 ke'ha m two rows, ST e between rows, ona L.53-m bed. In hoth
vears, the ficlds were treated before planting with benetin (N-Butvl-
N-cthivl-alpha, alpha, alpha, trifluore 2, G-dinitro-p-tolnidine) (1.25 ky,
airhar and vernolate os-Propyl dipropylthiocarbamatey 12,240 kg aitho,
and prior to complete plant emergence with alachlor (2-chiloro-2-6'
dicthy-N-methoswmethyh acetanilide] 3,36 kg aitha) and naptalan
(N1 Naphthy lphthalamic acidi & dinoseb {2-see butyl -46-dint-
rophenol alkanolanrine salta] £3.36 4+ 168 ke aitha, respectivelyy for
week contral as recommended Ty the Georgia Extension Scerviee.
Aldicarb  [2-Methvl-2-cmethivithiopropionaldehyde - O methylearba-
movhoxime] 0,67 ke aihan was applied at planting to control carly
season insects. Beginning e 1 day s after plant emerpence, all plants
were spraved i Jeabspot contred with chilorothalonil (Tet-
rachloroisophthalowitriler (245 1 aitha at cac 10+ to B-day intervals
using an air-hlast spraver.

Two-row plots, 260 m N 1S3 i, were established at plant
emergence by removing plants from a 1530 space between replica-
tions. A Lumite sereen cage (Chicopee, PO Box 2537, Ganesville,
CA 3050210 153 o wide X eA3 m high X366 mlong, of THX 7.9
mesh/em sereen supported by a conduit frame was placed over cach
plot that was izoculated with PSY and untreated control plots to pre-
vent uphi(l transmission of the viFns among |\|utx.

The eyperiment in 1955 was designed ina randomized complete
block with 9 to 10 replications. Treatments were: (1) uninoculated,
uncaged control; 2 vininoculated, caged contiol, and inoenlated at (3
emergence, i plnts with -3 tetrafoliates completely expanded; ¢h
20 davs, 3140 davs, and (9 60 dayvs post-plant emergence. Plants in
each inoculated plot were dusted with 600 grit Carborandum powder
andl all plants in each plot were inoenlated st several locations, Le. 3
to 3 leaves/plant, with PStN. White Tupine infected with PSIV was
nntcerated in 0.23 M phosphate Buffer (pl 7.2) with aomortar and pes-
te just before inoenlation. Cheesecloth was then dipped into the but-

ler containing inacerated tissne and rubbed on the peannt leadlets of

cach plant. The Carborundum on these leaves produced niieroscopie
lesions which allowed transmission of PStV into the plants. Uninocu-
Lited plants were not treated with Carborundum or the bufter solu-
tion.

In 1956, the experiment was designed in o randomized conplete
block with a split plot arrangement of treatments and 10 replications.
Whaole plots were caged versos ancaged plots and subplots were (1
wninoculated cantrol; inoculated at (2) plant emergence; ¢3) 20 days;
(1) 40 dayss and (5) 60 days postplant emergence. Plants were inoen-
Lated with PStV as deseribed above, To reduce possible trmsmission
of the virus among uncaged plants, all plants were spraved at weekly
intervals with bifenthrin {2-methyl (1,1 -biphenyl)-3-vhmethyl 3-(2-

chloro-3,3.3-trilluro- 1-propenyl)-2,2-dimethyvlevelopropanecarboxy -
Late] (0.067 kg aifha) in 1986, since pyrethroids have been shown to
control aphids, werease dispersal, and decrease vivus transmission (6,
13, 1.

Leat samples were collerred from plants in each plot before each in-
oculation and at 20-day intervils thronghout the growing seasen. Five
fully espanded vonng leaves were colleeted tron each of the two rows
per plat as subsamples. These subsamples wore placed mean ice chest
in the field and kept cool until analvzed for PSYY by the direct ELISA
technique of Demski et al ). Leaves from cacl subsample were
bulked and tao ELISA dssavs were conducted per plot on each date,
AL ELISA reactions were assaved By reading absorbanee at 410 an in
a Dviatech FLISA veader (Dyvaatech Laboratoricos, Toe. 900 Slaters
Lane, Alesandrin, VA 223000 Three virns controbe, three Lealthy cen-
trols, and three blank wells were randomdy distributed in cach plate.
Absorbance valnes for bl wells were subtracted from absorhbanee
values from plate wells contzining healthy controls £y give absorbince
values of fiealthy controls Samples judged positive for PSIV intection
had absorbance values al deast twice as frge as those of the healthy
controls.

The plants in all plots were dug at o depth of ¢ TE4 om with a
peanut fnverter ca B davs aeer planting. Number of plants,
number of plants infveted with Selerotimn rolisii Sace., nunmber of
hits, i.e., number of row feet infected with 8. rolfsii. and plant height
were vecorded for cach plot. Ten plants then were separated at ran-
dom from cach plot and plant weight, top weight, root weight, and
fresh pod weight were recarded. Pods from coch of the 16 plasts were
placed i individual bags with plot labels, and then placed inafarger
bag by plet and dried for 2438 Yrs at 36 C to ca. 15% moistwre. Other
plants in cach plottemained in the field tor 5 0o 7 Javs. The plots then
were harvested swith astationery plot thresher. and pods were phiced
in a labeled bag and dried as deseribed above ey pod weight,
nunber of pods, number of seed, and seed weight i the 100 indi-
vidual plnt samples were recorded. Pod weight for thee remainder of
the plots was recorded and 1900 ¢ pod samples were shelled and
wraded according to USDA grading procedures. Seed from the 10 in-
dividual plants from each plet were analvzed for seed transmission of
StV by the technique deseribed by Deimski and Warwick (4.

Al data were analvzed asing SAS (16). Means were compared asing
orthogonal comipasisons (171 for the field data and Duncan’s (3) new
multiple cange test for the ELISA data. In 1986, covariimce analvses
(7Y were used to analvze the field data doe to significant difterences
in S, rolfsii infection.

Resalts and Discussion

FLISA analyses for PStV infection in peanut leaves in
1985 showed that plants were not infected before inocu-
Jation (Table 1), Plants in all control plots (caged and un-
caged) remained free of PSEY infection throuslev:t che
growing scason. PStV was detected 20 days after inocu-
lation in plants inoculated at emergence. Likewise, later
inoculations with PStV for the other inoculation treat-
ments resulted in significantly higher BLISA values
Table 1. Eazyme-linked immunosorbent assay (ELISA) values for

presence of peanut stripe virus (PSOV) when peanat was artifi-

cially inoculated at different plant ages (Tifton, Ga., 1985),

£LESA valuss for FSHY on inticated m,l

Treatmant ! May it May 10 Lane 19 July 9 July 0 Aujuat 19
Uncaqed mntral Oa gy 0.7 0.0l 0Nl 0.00c
Caged control Oa 0.020 0 e 0.0k 0,08 0.0l
Enetqgence 0 PTH 0,580 0.75a 0.5% 0.20a
oAt -40 0a n.o02t 0.ABA 0, SR n.45a €.20a
Post-40 Oa Q.6le D0l G.A7a 0.%Ra 0.20a
Fout -60 [ 0.0n, Gole 0.02¢ 0,280 0.0%n
standard ereos [ 0.2% 0.40 0.46 0. 02 e.11

! The uncaged control and caged control were mot incculated vith PSLV, The emetdsnce was
thoculated Ray 10, Post-20 tnoculated May 30, Poat-40 tno-ulated June 19, and Post-60 {noculated
July 9.

2 Means vitnin & onluan followed by the same latter are mot significantly difterent

tp < 0.0%; Duncan‘'as miltiple range test}.
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than for the caged and uncaged control by 20 days after
inoculation. Only the ELISA value for the post-60 treat-
ment recorded August 19 resulied in a guestionable
mean reading for infection. The mean ELISA value for
this treatment was significantly higher than those lor the
controls, and the mean ELISA value for the previous
campling date showed positive infection for the post-GO
treatment,

Orthogonal comparisons for the 1985 test indicated
that shading by the Lumite sereen cages signiticantly re-

did not affeet vield of Florunner peanut when plants
were grown in sereened cages,

Orthogonal comparisons in 1985 also indicated that
shading had the greatest influence on peanut grade
(Table 3). The pereent virginia pods, pereent meats,
weight/ 100 SMK, pereent ELK, and total pereent SMK
were significantly greater for the caged control plants
than for the uncaged control plants. PStV infection in-
itinted at any plant age tested did not reduce peanut
urade, except for the pereent virginia pods for plants in-

duced iresh pod weight, fresh root weight, seed weight/ oculated 40 days  after emergence. Other  grade
Table 2. Effects of peanut stripe virns on growth and vield of Florunner peanuts ‘Tifton, GA, 1985).
No. Ko. plants Frerh Fresh Fresh Fresh Total
Orthogonal plants/ with S. plant pod top root Seed wt./ No. Seed,/ yleld/ % yield
comparigon plot rolfsii wt. {g) wt, () wt. (g) wt. {g) plant (q) plant olet (g) Reduction
1. Caged Control vs 70.4 3.4 277.7 62.0 181.2 5.9 39.5 52.4 2196.8
- LA L3 L1 ] (1] _27.1
Uncaged control 7.3 2.1 296.3 100.2 175.8 f,3 37.7 83.3 3290.0
1. Caged Control vs 70.4 3.4 297.7 82 0 181.2 5.9 30.5 52.4 2396.8
fnoculated @ Emergence 72.2 0.5 274.5 76.0 181.0 5.9 27.8 50.1 2217.1 - 7.5
3. Caged Contrnl vs 70.4 3.4 277.7 82.0 181.2 5.9 R 30.5 52.4 2396.8
Inoculated @ Pont 20 67.3 1.4 260.0 76.4 170.1 5.2 28.8 50.7 2359.7 - 1.5
4. Caged Control vs 70.4 3.4 271.17 82.0 18t1.2 5.9 30.5 52.4 2396.8
Tnoculated @ Pust 40 74.3 0.8 260,5 77.6 i68.1 5.8 29.0 54.7 2329.8 - 2.8
5. Taged Control v8 70.4 3.4 277.7 82.0 181.2 5.9 30.5 52.4 2396.8
Tnoculated @ Post 60 71.4 1.2 251.9 76.4 163.4 5.3 28,1 51.0 2410.2 + 0.5

* = conparison significant at p = 0.05; *’

plant, number of seced/plant, and vield of plants in the
caged-control plots compared with plants in the un-
cawed-control plots (Table 2). Caged control plants and
pimts in the various PSEV treatments differed only in
freshi root weight, which was significantly lower for
plants inocalated with PStV at 20 days after emergencee
than for the caged control plants. Yields for plants in-
oculated with PStV did not differ significantly from the
viclds in the uninoculated, caged control. Thus, PStV

Table 3. ‘Treatment means and significance of orthogonal compasi-
sons for the effects of peanut saweipe viras on grade of Flovun-
ner peanuts (Tifton, GA, 1985).

Qrthoqjonal Yirgiata Meatn e, 100 ELK Total
coxpariaon pods (A} w MK () [L3] SHK (4)
V. Caged Control va 4.6 80.2 69.1 18.6 76.1
. . . . ,e .
Uncay:d Control 1.7 79.5 $9.4 22.9 .5
2, Cayged Control e 4.6 80,2 69,1 38.6 76.)
Incculated @ Emerqence 4.5 80.0 €9.7 5.1 75.9
Y. Cajed Control va 1.6 80.2 69.1 8.6 %.3
thoculated # Poat 20 4.4 H0.7 9.6 16.5 6.9
4. Cayed Control ve 6 .. 0.2 69,1 18.4 76.1
Inxculated ¥ Podt 40 I} B0, 4 61.9 19.4 75.9
5. Caqed Control vs 4.6 80,2 69,1 8.6 76.3
Inoculated @ Post 60 4. 80.4 68.4 18.6 76.8

* = comparison mignificant at p = 0.0%; ** = comparlson nsignificant at p = 0.01.

= comparison significant at p = 0.01.

parameters for plants infected at this =ge did not difler
significantly from parameters for uninoculated caged-
control plants. Thus, PStV had little or no effect on
grade of Florumner peanut in 1985,

The 7.9 X 7.9 mesh/em Lumite sereen used for cages
reduced hight penetration by 22 to 27%. Shading altered
production of sinks and partitioning of assimilates to the
plants: abos e-grou d vegetative plant growth was simi-
lar in caged and uncaged plots, but shading reduced
root growth and sced production. However, seed that
were produced on shaded plants were Targer than seed
produced on unshaded plants. Thus, plants  grown
under shade produced fewer seed, whereas under full
sun plants produced more seeds but were unable to
produce suflicient assimilite for maximum seed vyield,
resulting in smaller kernels.

The elleets of shading on growth, partitioning, and
vield for peanut have heen veported (7, 8, 11, 18). How-
ever, these reports are for shading for various periods
during development, rather than from soon  after
emergence through maturity as reported here. Partial
shading from plint emergence to fivst lower production
reduced peg production and number of seed, but seed
that were prodeced had a higher mean weight (18), as
noted in the present study, Shading (73%) during peak
flowering reduced the number of fowers and inhibited
peg formation, while shade during the pegging and pod-

W
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ding phases reduced pod and peg numbers and pod dry
weight (7). Prolonged shading reduced shoot dry weight
and number of mature pods and seced (1D, Complete
shadiug was most critical during peak tlowering, but it
also reduced vegetative growth if initiated prior to the
onset of lowering, or pod Gl initiated after flowering
(8). In the present study, it appeared that peanut plnts
adapted to the reduced light inteusity. The  total
nuntber of seeds and div pod weight were reduced,
probably as a result of shading during lowering, but the
plants compensated for the fewer seed by producing
larger kernels, However, total compensation was nat
achieved as reported by Williams (IS) {for shading dur-
ing carly vegetative growth.

Over 8,000 individuad! seeds from 3 replications were
analyvzed using FLISA for seed transmission of PSH (4),
Seed infeetion averaged 1.75% for pluts infected at
emergence, 0,199 for plants infected 20 davs after
emergence, and 0.0% Tor the caged control, nneaged
control, and plants infected 40 and 60 davs after
cmergence. Only the emergence treatment diflered sig-
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ment were infected with PStY whereas plants in the re-
maining treatments were not.

Analvses of the July 7 £LISA readings showed no sig-
nificant  differences between PStV infection for the
caged and uncaged plants. Significant PSHV infection oc-
carred in plants that were inoenlated at emergence wnd
post-20 davs, while there was no infeetion detected in
plants that had not been inoculated (Table b,

I LIS A readings were low for the July 28 leal samples
with questionable vidues for infection for all treatments
(Table -b. A significant cage X stage intevaction was de-
teeted that, anlike the previons interaction, vesulted
from the significantly Ligher KLISA values for caged
plants from the emergence, post-20, and post- 10 inocn-
lated treatments than for nncaged plats from these
treatments. No significant diflerence in infection was
noted for the post-60 and untreated treatiments between
the caged and meaged plants.

Analvses of the BLISA values for dhe August 17 sam-
ples showed no signiticant ditferences ininfection he-

Table 4. Enzyme-linked immunosorhent assay (ELISA)Y values for peanut stripe virus (PSIV) when peanut was artifically inoculated at different

plant ages (Tilton, GA, 1956).

FLISA values for PStV on indicated day?

M at In- Jue 17 _ July 7 July 28* Anust 17 Sepresber 6 Septenber 28
coulation! magad uncaged mean cjad uncoged e cagd uncaged  mean ogd uncoged mean oaged  uncaged  mean cagad  wncaged  mean
Brergence 0.3l 0.56X 0.44a 0.28 0.40 0.34a 0.1 0.08Y 0.100 0.27 0.24 0.26a 0.17 0.18 0.17a 0.20 0.1 0.26a
Post~20 0.002 C,00% 0.0 0.29 0.42 0,36a 0,13X 0.07Y 0.10a 0.22 0.3 0.2%a 0.13 0.19 0.16a 0.22 0.22 0.22
foat-40 0.0z 0.012 0.0ib 0.02 0.03 0.0 0.08Y 0.0% 0.0 0.1 0.09 0.1 0.14 0.13 0.14a 0.09 0.08 0.08b
Post—60 0.002 0.00Z 0.0 0.C1 0,02 0.0lb 0.022 0.012 0.0 0.09 0.07 C.08bc  0.05 0,08 0.0  0.10 0.08 0.0%
Untreated 0.01Z  0.01% 0.01b 0. 0.0 0.0b 0.0 0.022 0.0 0.0 0.02 0.01c 0.04 0.08 0.060 0.04 0.07 0.05b
Moan 0.0 0.16a 0.12a 0.l8a 0.06a 0.04b 0.14a 0.l6a 0.11a 0.13a 0.13a 0.1%
Standard rror 1.02 0.02 0.004 0.01 0.01 0,01

! the amergence tredtment was Inoculatel with PStV May 28, Post-20 was inoculated June 17, Post-40 was inooulated July 7, and Rost-60 was incoulated July 26.
2 Mpans within a sapling date followed by the same lowercase letter are not significantly different, and Interaction means for caged versue unceged within an

ap at incoulation followed by the same uppercase letter are rot signifioantly different (p = 0.05, Dunaan's miltiple range test).

Signifioant cage X otage interaction for this samling date.

nificantly in PSHY seed infection frons all other treat-
ments. These seed infection rates were considerably
lower than the 19 to 37% reported  for carlier
greenhouse studies (1, 2, 30 Thus, possible interactions
between shading and expression of PStV could not be
discounted. Therefore, in 1986 the test was conducted
mder caged and uneaged conditions.

FLISA analvses of peanut Teaves for PStV infection in
the 1986 test sho ced that inoculation at cmergence re-
sulted i infection that was detected 20 days later, hut
also produced a signilicant cage X stage interaction
(Table . This interaction resulted from a significantly
higher FELISA veading from plants in the nncaged-
emergence treatment than for plants in the caged-
cmergence treatinent; there were no significant diller-
ences between the caged and imeaged plots for the
other  treatments.  More  importantly,  the  ELISA
analyses indicated that plants in the emergence treat-

tween the caged and uncaged treatments (Table ).
Mean ELISA values for plants from the emergence and
post-20 day treatments were significantly hizher than
ELISA values for all other treatments. FLISA values for
plants from the post-40 day inoculation treatment were
also significantly higher than ELISA values for plants
from the untreated contiol, but the low ELISA vadues
indicated  gnestionable PSEV infection for plants from
these treatments. FLISA values for plants From post-60
day inoculation treatment were not significantly difler-
ent from the values for plants from the untreated con-
trol, even thongh plnts in the post-60 day treatiment
were inoculated veith PS1V 20 davs carlier.

Analvsis of the September 6 ELISA readings tor
peanut leal samples was similir o analyses of previous
samples (Table 1), ELISA readings between the caged
and incaged plants did not difler, but KLISA values
were signiticantly dilierent lor plants from the diflerent
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inoculation treatments. Plants inoculated with PStV at
emergence, post-20 days, and post-40 days had signific-
antly higher ELISA readings than plants inoculated
post-60 days or the nninocenlated control. Also, the post-
60 day inoculation produced variable ELISA readings
that were not significantly different from the readings
for untreated control. This was due in part to infection
in the uncaged control plants; samples from 4 of the 10
control plots tested positive for the virs.

Two days before harvest, leat samples from caged and
uncaged plots had similar FLISA readings, but plants
from the emergence and post-20 day treatments had sig-
nificantly higher ELISA readings than plants from the
other treatments (Table 1. Samples from the post-40
day. post-60 day, and uninoculated control plots had
similar low ELISA readings. Infection was noted in at
least one row of the uncaged, uninoculated control for 6
of the 10 replications. No infected plints were detected
in the vaged, uninoculated control plots. Additional

trol plots at harvest, and all vield and grade data were
obtained from these substituted plots.

In 1986, S. rolfsii was prevalent in the test plots and
undoubtedly reduced vield. Furthermore, 8. rolfsii in-
cidence was significantly higher outside the cages than

inside the cages as measured by both number of

discased plants and number of hits (Table 3). Therefore,
analyses of covariance with number of discased plants,
numbar of hits, or pereent discased plants as the
covariant were conducted for field, vield, and grade
variables. Results of these analvses indicated that S,
rolfsii did not influence the effects of PStV,

As in the previous vear, major differences were noted
between the caged and uncaged plots (Table 3); plants
ouside the cages bad significantly greater fresh root
weight, number of seed/plant, and total vield than
plants inside the cages. Shading reduced vield by
33.9%. Plats inoculated at emergence had a signifi-
cantly lower fresh root weight than uninoculated plants,

Table 5. Treaument means and significance of orthogonal comparisons for the presence of 8. rolfsii and the effects of peanut stripe virus on

growth and yield ol Florunner peanuts (Tifton, CA, 1986).

No. No, plants Fresh Zresh Fresh Fresh Total
Orthognal plants/ No. with S. plant pad top rcct Seed wt./ No. Seed/ vield/ % Yield
compar 1son plot hits! rolfsii wt. (g) wt. (g) wt. {g) wt. (g) plant {g) plant plot (g) reduction
1. Caged v8. 45,1 3.5 . 10.0 . 341.9 88,6 238.2 5.6 . 37.9 76.9 - 1670.1 . 339
Uneaged 50.1 6.2 17.2 346.6 97.3 229.4 7.3 41.5 91.9 2525.7
2. thinoculated vs 49.1 4.3 4.9 353.6 92,2 243.0 6.0 - 3.8 3.0 2207.6 6
- - B.
Inuculated € Brergeroe 48.0 4.6 13.9 320.2 89.6 216.2 5.7 3.9 .3 2017.3
3. thincculated vs 0.1 4.3 14.9 353.6 92,2 243.0 6.7 3.8 8.0 2207.6
Incculated @ Fost 20 4.1 4.4 12.3 365.6 99.4 246.1 6.7 42,7 91.0 2120.5 - 3.9
4. Uhincculated va £9.1 4.3 14.9 353.6 92.2 243.0 6.7 30.8 83.0 2207.6
Inoculated @ Fost 40 48,2 5.4 13.1 346.5 91.4 23%.4 6.8 38.9 3.1 2165,2 ~-1.9
5. lninoculated va 9.1 4.3 14.9 353.6 92.2 243.0 6.7 3.8 8.0 2207.6 10.4
— " -
Inoculated @ Fost 6) 50.4 6.3 16.3 235.1 92,0 227.2 6.4 3.0 8.8 1978,7
6. Uncaged - Uninoculated vs 0.3 5.1 17.8 347.1 95.2 232,5 7.8 40.4 89.9 2680.4
Uncaged-Inoculated @ Bmergence 52.3 5.8 16.8 333.4 96,3 219.4 6.5 41,7 91.8 2433.3 -9.2
7. Uncaged - thinoculated vs 50.3 5.1 17.8 3471 95,2 232,5 7.8 40.4 89.9 2680,4
Uncaged - Inoculated @ Fost 20 45.4 5.3 14.4 3%1.3 100.7 235.3 1.5 4.2 96,3 2478.2 - 7.5
8. Unoged - Uninoculated vs 50.3 5.1 17.8 347.1 95,2 232.5 7.8 40.4 89.9 2680.4
Uncaged ~ Tioculated @ Post 40 48.3 6.5 15.6 366.6 101.6 241.6 7.6 43.3 95.4 2662.1 - 0.7
9. Uncaged - Uninoculated vs 50,3 5.1 17.8 kK’ YN | 95.2 232.5 7.8 40.4 89.9 2680.4
Uncaged - Inoculated @ Rost 60 54.4 8.1 21.3 324,5 92.4 218,3 6.9 38,7 86.4 2374.4 -11.4

* = Quparism significant at p = 0.05; ** = Conparison significant at p = 0.01,

! No. hits = nutber of row feet infected with S, ralfaii,

samples from 20 border plots adjacent to the uncaged,
uninocitlated control plots were analyzed by ELISA for
infection with PStV; 15 of these border plots tested
negative for PStV. The border plots were of the same
dimensions ay the uncaged, uninoculated plots and had
been treated similarly. Therefore, adjacent nninfected
border plots were substituted for infected, ancaged con-

and plants inoenlated 60 days after emergence had sig-
nificantly more 8. rolfsii hits than nninoculated plants.
There were no other significart differences for these
treatments in any of the vield components. This was
especially true for the uncaged-uninoculated treatment
compared widy the uneaged-inoenlated treatments, i.c.,
orthogonal comparisons 6 through 9. Thus, even under

i
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uncaged conditions, PStV did not significantly affect
vield of Florunner peanut.

Analyses of the 1986 peanut grade data indicated that,
as in 1985, shading altered peanut grades (Table 6).
Plants grown inside the cages had a significantly higher
pereent virginia pods, pereent BLK, and weight/100
SMK than did plants grown outside the cages. As noted
in 1985, plants grown inside the cages produced sig-
nificantly fewer seed but were able to partition photo-
synthate to signiticantly increase the size of the pods
and kernels. Percenc meats, percent ELK, weight/100
SMK, and total pereent SMK were similar in uninocu-
lated and PStV-inoculated treatments,

Table 6. Treatment means and significance of orthogonal compari-
sons for the effects of peanut stripe virus on grade of Florun-
ner peanats (Fifton, GA, 1986),

Virginia Meats Wt. 100 ELK Total

Orthogonal
compar {son poda (3 (o SMX (9} ) SME(4)
1. Caged va a1 .6 60.2 4.0 69.8
- . . .

Uncaqed 12,0 76.8 52,6 10.5 6.7
2, Uninoculated ve 6.1 79.1 56.2 1”6 3.0
Inoculated ¢ Fnergence 6.6 5.7 56,1 170 69.9
3. Uninoculated va 8.1 9.3 56.2 18.6 73.0
Inoculatel @ Post 20 4.0 75.5 57.0 17.4 70.2
4. Uninoculated va 8.1 79.1 56,2 18,6 73.0
Inoculated ¢ Post 40 8.2 72,1 55.9 16.8 9.2
5. Uninoculated va a.1 9.3 6.2 0.6 7.0
Inoculated @ Post 60 6.9 77.7 56,4 16.1 66.8
6. Uncaged - Uninoculated vs 2.9 9.8 60.5 26.7 7.6
Uncaged-Inoculated @ Emsrgence 4.8 1.7 60.4 23.9 69.1
7. Uncajed - Uninoculated vs 2.9 9.8 60.5 26,7 74.6
Uncaged - Inoculated @ Fost 20 1.4 9.9 60.4 25.0 4.6
8. Uncaged - Unfnoculated vs 2.9 9.8 60.5 26.7 .6
Uncaged - Inoculated at "ost 40 5.5 3.0 59,1 "1.0 8.1
9. Uncaged - Uninoculated va 2.9 19.8 6.5 26.7 .6
Uncaged - Inoculated # Post 6 1.9 66.5 60.6 1.3 62.6

*t = Compariion stgnificant at p = 0.01,

Over 3,000 individual seed [rom the 1656 test were
analyzed for the presence of the virus using ELISA (4).
Ouly one seed tested positive for the presence of the
virus, and thus there were no significant differences in
sced transmission of PStV among treatments.

In conclusion, field researeh in 1983 and 1986 indi-
ated that PStV did not influence measured components
of growth, vield, and grade of Florunner peanut. The
amount of seed transmission of the virus averaged less
than 2% vnder field conditions, similar to that reported
fer PNV (9). The effects of PStV on peanut appear simi-
lar to those reported for PV (9) under field conditions,
e a minimum influence on vield and quality, Ross ot
al. (13) analvzed the chemical constituents of kernels
from the 1985 grade samples. Coneentrations of man-
ganese, zine, iron, tartaric acid, raflinose, glucose, fruc-
tose, and total carbohvdrates were significantly higher
in sced from infected plants, while concentrations of
potassinm. magnesium, and  total soluble phenolics
were significantly lower in sced from infected plants
compared with seed from the uninfected-caged control.
The impact of these findings on peanat quality, taste,
and nutritive value will require additional research.

Peanut stripe virus can be rapidly disseminated by
aphids in a peanut field. In 1984, several peanut cul-

tivars being evaluated for insect resistance were iden-
tified by ELISA as infected with PStV. Seed from these
cultivars were tested for PStY using ELISA techniques
(0, and seed that tested negative were planted in 1985
for seed inerease in isolation from other peanuts. The
FLISA technique for seed was 99.8% cffective in iden-
tifving infected seed (5. Even with only 0.2% infected
seed at planting, over 50% of the plants tested positive
for PStV just before harvest. However, based on the
above rescarch and observation of these infected plants,
it is doubtful that PStV had a significant effect on these
cultivars,

Breeding of aew and improved peanut cultivars with
increased vield, grade, inscet resistance, or discase re-
sistance offers tremendous potential for improving com-
mercial peanut production. Thus, as a result of research
herein reperted, all restrictions in Georgia on move-
ment and testing PStV-infected germplasin have been
rescinded.
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