South Dakota State University
Open PRAIRIE: Open Public Research Access Institutional
Repository and Information Exchange

Electronic Theses and Dissertations

1968

The Reaction of Inbred, Single, Three-way and
Four-way Hybrid Corns to Wheat Streak Mosaic
Virus and Kernel Red Streak

Josetino B. Tunac

Follow this and additional works at: https://openprairie.sdstate.edu/etd

Recommended Citation

Tunac, Josetino B., "The Reaction of Inbred, Single, Three-way and Four-way Hybrid Corns to Wheat Streak Mosaic Virus and Kernel
Red Streak” (1968). Electronic Theses and Dissertations. 3508.

https://openprairie.sdstate.edu/etd/3508

This Thesis - Open Access is brought to you for free and open access by Open PRAIRIE: Open Public Research Access Institutional Repository and
Information Exchange. It has been accepted for inclusion in Electronic Theses and Dissertations by an authorized administrator of Open PRAIRIE:

Open Public Research Access Institutional Repository and Information Exchange. For more information, please contact michael.biondo@sdstate.edu.


https://openprairie.sdstate.edu/?utm_source=openprairie.sdstate.edu%2Fetd%2F3508&utm_medium=PDF&utm_campaign=PDFCoverPages
https://openprairie.sdstate.edu/?utm_source=openprairie.sdstate.edu%2Fetd%2F3508&utm_medium=PDF&utm_campaign=PDFCoverPages
https://openprairie.sdstate.edu/etd?utm_source=openprairie.sdstate.edu%2Fetd%2F3508&utm_medium=PDF&utm_campaign=PDFCoverPages
https://openprairie.sdstate.edu/etd?utm_source=openprairie.sdstate.edu%2Fetd%2F3508&utm_medium=PDF&utm_campaign=PDFCoverPages
https://openprairie.sdstate.edu/etd/3508?utm_source=openprairie.sdstate.edu%2Fetd%2F3508&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:michael.biondo@sdstate.edu

THE REACTIOM OF INBRED, SINGLE, THREE-WAY AND
FOUR-WAY HYBRID CORMNS T9 WHEAT STREAK
MOSAIC VIRUS AND KERNEL RED STREAK

BY

JOSEFTHO B. TUNAC

A thesis submitted
in partial fulfillaent of the requiranents for the
degree Master of Science, “ajor in
Plant Pathology, South Dakota
State University

el
1963
¥

SOUTH DAKOTA STATE UNIVERS!TY LIBRARY



THE REACTION OF INBRED, SINGLE, THREE-WAY AND
FOUR-WAY HYBRID CORNS TO WHEAT STREAK
MOSAIC VIRUS AND KERNEL RED STREAK

This thesis is approved as a creditable and independent
investigation by a candidate for the degree, Master of Science,
and is acceptable as meeting the thesis requirements for this
degree, but without implying that the conclusions reached by the

candidate are necessarily the conclusions of the major department.

= ~ Thesis Adviser ] Date

Hedad, Plant Pathology Uepaktiment Date



2 Vi i

ACKNOWLEDGEMENT

I am indebted to Dr. C. M. WNagel, Head, Plant Pathology Department,
for suggesting the thesis problem, and nis constructive criticisms
during the course of this investigation and preparation of the
manuscripts.

I also wish to thank Dr. C. J. Hankin and Dr. W. S. Gardner for
tneir suggestions and assistance during the course of these studies
and in tne preparation of the manuscript, to Or. G. B. Orlob for nis
help in tne initial stage of this study, and to Dr. V. D. Pederson and
lir. H. H. Randall for taking tne pnotographs.

I also wish to express my appreciation for the very pleasant
company of the Plant Pathology Department staff during the course of my

graduate program at Soutn Dakota State University.



TABLE OF CONTEWNTS

page

RERRORNC LN | 5. . st ad, o Ao . dlid daanp IR S 480 n e N 1
I BF LITERATURE . ol o bliyoh g dotepe daimo gl nlib arme dibansiinns 3
BIEHRIALS AND METHODS ol ofiem oo sonsoocmansoamesdassslanuiui 10
RS v o e o ud o d by, hive b il bt Jdvre o ftietdave SR 18
1. Transmission studies with WSHV ... ..iiiiiiiiinniennnns 13

B Hite colal bRl Adms. b saeTestdanl oo iiiat MR oo 17

3. Symptomatology of WSV on corn ....vviviiiiiieiiennnes 24

aqs Faighg OT il |SYPGOMS | kb qut » i v o oblidraoti. a4 24

B (SuMPRIIDERBES SHON | e d owsn e 5 oo uoi & Fa IR 26

c. Effeed on neignt ...... .08 L., le &0 . 28

do Effec¥iom fidhd ... aisi e o Jond. s SERRNEE 31

do-n K@rnel ved streak «ue.eese cosioos S - - -, 33
ESRUSSEON . o o ds JIEN EIBRIR DTN o WL Bl B 4 B 30V ORI 4]
B RY .. ...t ittt it ittt et e e v e e e s el 48
RO L ITHED =l ciis e 0 ulihnne ofd ssss o onapsmintninsamisempen ety 50

REP BRI . -d. oo bl oo BT GNT A el b ol s D Dl NalieeiE - . T 56



Table
1. List of some gramineous plants and their reaction to
BBV and its veéctof, ‘Ateria*tulipde (K. QM. ST it o
2. Dilution end point of WSMV using susceptible corn inbred
PP124 and C.I. 10094 Nebred wheat as assay plants ........
3. The efficiency of mite transmission of WSiHV compared
with mechanical transmission with sap from infected corn
SEEBeat 10, TR TR T R AT ot O N L S RN
4. Percent WSKV infection obtained in selected corn lines
inoculated at different ages by mechanical method and
BN Riwes ... 000 RN S LN DL IR SRR T e L
5. The weekly change of mite population on corn inbreds and
WEWPdS i the greeMrouse LT BT RS i rrr i an IR SL
©. Correlation of mite population with change in leaf rolling
and trapping in inbred and nybrid corn plants during a
BM=week period . . ot il R s R TR A A
7. Correlation of mite population with percent WSV infection
1h €Orn' Tnbreds amd™NybPids . Lio.nie. . oida. ot oshaseruiNNes
8. Symptomatology in randomly selected inbred corn lines
Yhiected with WSMV=in“ime  reenhouse” .. ..l . . onntementy
9. Effect of WSV on height and yield of 100 corn inbreds
inoculated machanically in field experiments .............
10. Percent of ears with KRS on plants inoculated with WSHY
W illive- greBemhouse ... ..o, wlll. iodalonens s B - SRR L ool
11. Percent of ears witn KRS from .inbred and hybrid corn
plants grown in tne field ..oiiiiiiiiiiiiiiiniiiniiennnnns
12. Symntomatology of KRS @n Kernels of inbred corn line PP124.

LIST OF TABLES

page

14

15

16

4 4

£3

24

26

31



Figure
1. Typical leaf roll and trap symptoms on corn seedlings
infested with the wheat curl mite, Aceria tulipae (K) ....
2. Corn seealings recovery from leaf roll and trap
SUIID TOMS! Love Blhiar RN FAARE L aorsle) s hE STV W Sbs ohap ik Yo SR RN AT LR
3. Corn seedlings which show necrosis of unfolding
leaves caused by severe infestation of Aceria
EEiSiIpEe (K) .. oamde Bl Es s e dBaeb Jien IS5 0000 o & S10040D
4. Symptoms of WSIV on lower, middle, and top leaves of a
corn plant which show a reduction in the mosaic pattern
cemeity as the leafi matured .. J..... st oo ogddi @il llilg
B Range of WSHV symptoms . on COrn 1€aVES ....vvvensosessonnsh
8 Cnlorotic type symptoms caused by WSHV. on coviacq .. Ml
/. Dwarf type symptom caused by WSiMV on an inbred corn line..
8. Three susceptible inbred corn lines which show reduction
i ear size due to the WSHMY .....coimoreaonnaseeeseoduie
9. Inbred corn line PP124: ear with kernel red streaks

LIST OF FIGURES

@ssaciated with Aceria dulipae (K.) infestatiom L. «ssdbi

page

9

20

21

26
27
29
30

82

36



INTRODUCTION

Wheat streak mosaic is a widespread and important disease of

wheat, Triticum aestivum (L.), in the United States (1,5,6,9,10,13,20,

29,30,51,59,50,61,63) and Canada (7,52,54). Evidence of its presence
in Rumania and Jordan has been reported (55,56). A disease of wheat in
the USSR may also be caused by wheat streak mosaic virus (WSHV) (39,40).

- The virus vector is Aceria tulipae (K.), an eriophyid mite, commonly

referred to as the wheat curl mite (2,51).

Slyknuis (53) reported that wheat was the favored host of the wheat
curl mite. Orlob (35) also reported that corn seedlings, Zea mavs (L.),
were favorable hosts for the mites. wault et al. (31) added that inbred
lines were more preferred as hosts by the mites than were nybrids. Connin
(12) suggested that corn was a possible oversummering reservoir for both
the virus and the vector. -In Ohio (32,64), mites were found in abundance
on silks and nusks on commercial corn hybrids.

Tne discovery of abundant mites under the husks of corn ears led
some workers (32) to believe that mite feeding was the cause of a disease
referred to as kernel red streak (KRS). Tne same disease cn corn was
reported from nortnern Indiana, northwestern Ohio, southern Micnigan
(3.4) and Canada (62) in 1964, and in South Dakota im 1965 (C. M. jagel,

personal communication). A similar malady was reported in Bulgaria,

Chile, France., Portugal, Rumania angd Yugoslavia (63).

The present investigation was dasigned to study the reaction of



different corn inbreds and hybrids to WS#V infection, to its mite
vector, and the relation of mite infestation and virus infection or

both to the kernel red streak disease.



REVIEW OF LITERATURE

History:

Slykhuis (49) reported WSiV in South Dakota in 1952, however,
Peltier observed the disease in iebraska in 1922 and demonstrated
the susceptibility of corn to WSHMV (19). WMcKinney (25), in 1944
infected different varieties of sweet and field corn in the green-
house. Later, ileiners and lMcKinney (30) in Washington, indicated
that WSHV collected from wheat in the field produced typical symptom
when inoculated to corn in the greenhouse. About the same time, Sill
(43) used the characteristic symptom of WSHV in corn as the basis for
distinguisning WSHV from brome mosaic virus (8i1V) and barley stripe
mosaic virus (BSilV).

Early investigations of tne disease in corn were largely inci-
dental to experiments of WSKV on wheat and was limited to corn
infected in the greenhouse. Finley in 1351 (14) first reported the
occurence of tne disease in corn fields in Idaho.. He observed an
incidence of 75-80% in a four-acre field of ear parent for the
production of Golden Cross Bantam seed (15). The discase was found
in a seed production field in 1951 and surveys during thne follewing

gars revecled the presence of the cisease in a field of commercial
cora. In ilebraska (21), the disease was found to be consistently
fPesent in hybrid szed fieldss #n 1959, "60, and*'3¥. * In Canada (37).
WSHMV in corn was first observed in 1%4. Infection ranged from '5-10%
In some locations in Essex county, Ontario. In 1965, C.

(personal communication), reported sporadic occurences ranging from



5-10% in South Dakota.
In 1965, Williams et al. (65) reported a virus which was isolated
from field corn over large areas in Onio. He referred to this virus

as 3A and believed it to be a strain of WSMV (28,66).

Symptomatology:

Finley (15) described the symptom of WSV in corn as 'numerous
small chlorotic spots and/or broken streaks on the tips of the
apical leaves, later the streaks elongated parallel to the veins
of the leaves". FicKinney (25) and Sil11 and Agusiobo (47) added that
the chlorotic patterns tended to diffuse and disappear gradually with
@ge of plants.

McKinney (25) observed that some plants of Golden Giant sweet
corn inoculated with WSHV showed severe cnlorosis in all leaves,
while in other plants chlorotic patterns were strikingly evanescent
and soimetimes appeared only on a single leaf. He further stated
that plants with severe mosaic were stunted but no necroses occurred.
Paliwal et al. (37) pointed out that plants with pronounced yellowish
streaks were moderately stunted while there was no stunting in plants
with mild mosaic symptoms. Finley (15) found yellowing symptoms
vwere usually accompanied by dwarfing. On the other hand, workers in
Kansas (47,48) claimed tnat diseased corn plants were not stunted
and most field corn wvarieties grown in the state were either iminune
or nighly resistant to the virus; they found no.naturally infected
cora plants in the field. :

Iubred lines were reported to be wost susceptible to wheat



streak mosaic. How (21) reported the disease in ilebraska on inbred
pollinator plants. Finley (15) found the corn inbred test plant P-3]
more susceptible to the disease than the F] hybrid Golden Cross Bantam.
Foreover, Finley also observed wide variation in susceptibility in
related inbreds and suggested that resistance could be obtained by

proper selection and mating of inbreds.

The mite vector, A. tulipae (K.), and HSMV:

Slykhuis (51) demonstrated that A. tulipae (K.) vectors WSiiV.
Reaction of some.gramineous plants to WSiHV and mite increase are shown
#h Table 1.

Certain workers (11,44,46,53,57) observed that mites were dispersed
in the field by wind and they speculated that the spread of the virus
followed tne same pattern. Gibson and Painter (18) and Batchelor (8)
observed mites crawling on the legs and bodies of winged aphids and
suggested that this might have been a means of mite dispersal in the field.

Slykhuis (53) found that tine wheat curl mite was an efficient vector
of WSHV. Slykhuis (53) and Orlob (35) found that corn was more readily
infected oy mite transiission than by mschanical means. Slykhuis (53)
and Crlob (33) reported tnat longitudinal rolling and trapping of
wheat leaves was due to the presencz of mites! 1In corn seediPags, Sill
and cdel Rosario (43) observad rolling and trapping of the leaves
heavily infested with mites in tne greenhouse. However, they did not find
the sama symptom on oldew infested planits in tne greenhouse or on corn

plant

-

wrthe fiela.

n



gable 1.

————

Sc1ent1f1c name

Common name

h]te

6

List of some gramineous plants and their reaction to KSIV and
its vector, Aceria tulipae (K.)

1/ React1o
increase— - to WSiMV=

5/ Reference

B €rop plants:

Avena sativa
Agrotricun spp.

Hordeum vulgare

Panicum miliaceum

Saccnarum officinarum

Qecale cerecale
Sorghum vulgare

Sorghum vulgare var.

Zea mays

2. Annual grasses:

Aegilops crassa
A. cylindrica

A. ovata

f. triuncialis
A. ventricosa
Avena fatua

K. byzantina
Bromus japonicus
B« Secalinus

B. tectorum

Cenchrus pauciflurus

Digitaria ischaemum

U. sanguinalis

oat

agropyron wheat hybrid

barley

proso millet
sugar cane
rye

sorghum

sudan grass
corn

jointed goatgrass .

barbgoatgrass

wild oats
Japanese chess
cheat

downy chess
sandbur

smooth crabgrass
crab grass

kchinocnloa crus-galli barnyard grass

Elensine indica

goose grass

Eragrostis cilianensis stink grass

Euchlaena mexicana

Hordeum murinun
il oussqlt&num
Hordeun sp.
Haynaldia villosa

Panicua capillare

P. dichnotomiflorun

Phalaris paradoxa
Setaria lutescens

S. verticillata
& bviridis

8. italica

Sitanion nystrix

teosinte
mouse barley

mediterranean barley

“yurasaki mochi"
witchgrass

fall panicum
yellow foxtail
bristly foxtail
green foxtail
hungarian millet
squirrel tail

N=— % O— %»C

N —

Wl et — D N X O b B et Ok OIN MV G OOk %aOk i deu kN, %

L EE T T Ik TE Tk T T T o B e S S S S S e S S P A T =

o+ + o+ ot

=

285k , 68,56
24

a8ted 53,58
g e oy 510

23

23824 ,53

23

23
2524,63

26

18325326

26

26

26

23 183,56

25
23586,.53 .56
5855
1259, 58586
Teeed

2 3500

28553 .59
1232 3,53,68
4

12,23 ;54 495

45

26

23,53

25,5396
12,26:,%0, 58558
23 483

45



Continued ... 7

L T Ie. e e T T — — —

Sc1ent1flc name Common name lite Reaction Reference
increasel/ to WSHVE

3. Perennial grasses:

Agropyron elongatum tall wheat grass 0 # 27

A. intermediun interimediate wheatgrass* o |

A. lasianthum oo % + 27

A. pungens = e = % 27

A. smithil western wiheat grass 1 - 23,36

A. trachycaulum slender wheat grass > + 27

A. trichophorum - * + 45

A. ugamicun == % * o7

A]opecurus pratensis mneadow foxtail 0 & 23

Arrnenatherum elatius tall oatgrass 1 - 23

bouteloua curtipendula side oats grama 0 - 28

Rigract 11s blue grama 0 " 23

B. hirsuta grama 3 & 23,26

Bromus inermis smooth broine 1 - <)

BuchToe dactyloides buffalo grass 0 + 28

Dactylis glomerata orcnard grass 0 - 3,55

Elymus canadensis Canada wild rye 2 + 12428426

£ -¢condensatus giant wild rye ¥ : 26

g. giqanteu -—-- ¥ * 26
virginicus Virginia wild rye - + 26

Eraqrost1s trichodes sand love grass % + #2126

Lolium multiflorun [talian ryegrass & * 55

Oryzopsis hymenoides Indian ricegrass 1 il 28126

Panicum virgatum switcn grass 0 - 23

Phalaris aruncinacea reed canary grass 0 - 23

Poa bulbosa bulbous blue grass B + 26

P. coimpressa Canada blue grass i + 26

P. pratensis Kentucky Dlue grass 1 - 56

E, stenantha ——-- ol > 26

Sorgiun halepense Johnson grass 3 - A2 .28

Sorchastrum nutans Indian grass 0 - 23

Stipa robusta sleepy gress & - 26

1/ ® = no mites; 1 = poor -host; 2 = fair host; 3 = goed host; * = no data.

2/ (+) = susceptible; (-) = immung;
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Sil11 and del Rosario (48) indicated that rolling and trapping of
corn leaves persisted "as long as the mites stayed on the plants". They
also observed that the mites "stayed mostly on the midbrib of the youngest
leaf and around the edges and tips of the leaves". Later, Orlob (34)
revealed that the mites "settled in the grooved sections between the
veins", an area occupied by bulliform cells.

Slykhuis (53) reported that mites were scarce or absent on wheat
plants nearing maturity. He stated that mature wheat plants were not suit-
able hosts for the mite. Kantack and Knutson (22) found few mites on the
leaves of winter wheat plants as the heads emerged, but they discovered
heavy populations in the greenheads until the soft dough stage. Gibson (16)
and Gibson and Painter (17) reported no mites in the fully ripened heads.

‘The same nmite population pattern seems to occur in eorn. In. con-
mercial corn fields in Kansas, Sill and del Rosario (4&) seldom found
mites; while Orlob (35) found no mites on field grown cora in Soutn
Dakota. However, liault and Briones (31) recently reported the presence
of mites on the green husks, silks, and kernels of corn collected from

Bhe field.

Kernel red streak (KRS):

Kernel red streak was reported to have been caused by tne feading
of the wheat curl mite (32).

Williams (64) stated that KRS was due to the deposition or formation
of red-purple pigment in irregular streaks within the pericarp. The
Streaks extendad from thz base tcward tne crown of the kernel and

occasiomally elwst comnlete reddening occurrad.
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The KRS disease was first reported in 1963 over relatively wide
areas of field corn in northeastern Indiana, northwestern Ohio, and
southern tiichigan (3,4). It was observed in field grown corn in Ontario,
Canada in 1964 (62), and in experimental three-way hybrids in South
Dakota in 1965 at Presho, and in 1966 at Highmore.

The true etiology of KRS seems unclear. Some investigators (23,37,
65,66) suspected that WSHV was related to KRS. HNault et al. (32),
indicated that the feeding of the wheat curl mite on the kernel was the
primary cause of KRS, but they discussed also the possible role of WSHV
“or any factor which places the corn plant under stress, such as a
virus" in the KRS syndrome. For example, they indicated that the fre-
quency of streaked kernels from plants infected with WSV or maize
dwarf mosaic virus (iDilV) was greater than that of non-infected plants.
But plants infected witn both WSHKV and DMV produced more streaked
kernels than plants infected with either virus alone.

Regardless of the true etiology of KRS, Wall and iiortimore (62)
and Williams (64) observed differences in the intensity and expression
of KRS among inbreds and hybrids. Tney believed that a genetic factor

was inwolved and suggested breeding for a control measure.
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MATERIALS ARD FETHODS

A severe strain of WSMV was used that originally came from infected
winter wheat plants grown at the Soutn Central Researcn Farm, South
Dakota. Throughout this study., the virus was maintained in winter
wheat, Hebred C.I. 10094. iebred wheat also was used to assay for the
presence of the virus in inoculated corn plants.

Inoculum for mechanical transmission was obtained from sap of infec-
ted wheat plants that were grown in eight-inch pots in the greenhouse.

At the 2-3 leaf stage, the seedlings were inoculated with WSiVV. A sand
blasting gunl/ operated by an air pump delivering 50-60 psi, was used

to inoculate the wheat seedlings. The inoculum was mixed with about 2%
400-mesh carborundum and placed in the tank of the sand blasting eun.

The tank was continuously shaken during the inoculation process to insure
uniform suspension of the carborundum.

Fourteen days after inoculation the youngest leaves showing severe
mosaic symptoms were harvested and used in the preparation of additional
inoculum. Soine of these leaves were stored for not more than & week
in the refrigerator before the sap was extracted. A Hobart juice
extractorg/ located in & cold roci was used to extract the sap. Inoculum
for all mecnanmical transmission. unless otherwise specified, consistad
of crude sap at a 2:5 dilution (2 parts 0.1 M phosphate bufifer, pH 7,

to 5 parts infected wheat sap).

1/ Port-a-Blast, Lindberg Products Co., Lakeport, Calif.

2/ - Hobart liodel 4612, The Hobart
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The eriophyid mite, Aceria tulinae (K.), used was a subculture cf

the populations used by Orlob (35). Wheat seedlings in the 2-3 leaf
stages were infested with viruliferous mites and the mites were maintained
on this host in the greenhouse. Rolling and trapping of the leaves
usually were evident a week after infestation. however, mites for trans-
mission experiments usually were taken from plants infested for at least a
month. Planting and infesting of wheat plants with mites was done period-
ically to assure a steady supoly of viruliferous mites.

lthen non-viruliferous mites were needed, eggs were placed on wheat
seedlings to hatch and colonize. The non-viruliferous mites were kept in
a separate greenhouse.

A collection of different corn lines consisting of inbredslf, single,
three-way. and four-way crosses, and soie commercial hybrids adaoted to
South Dakota were used. Seeds were germinated in meistened paper towels,
then 3-4 seedlings were transplanted to eight-inch pots filled with soil.

The corn seedlings were mechanicelly inoculated by first dusting the

=,

leaves with 400-mesh carborundura and then gently rubbed with the inoculum
between the forefingeir and the thumb. All the leaves were rinsed with
water immadiately after inoculation.

In using the mite vector, corn seedlings wer2 inoculated by placing

1-ingh sections cf diseased wheat leaves infested with mites in the whaorl

of the coran npiants. Rolled leaves of infected wheat plants were axaminad

1/ C. ti. Hagel's collection herein dasignataed as PP lines. Piant Pathology
Department, Scuth Dekota State University.
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der the microscope at 27X and the leaves containing abundant popu- "

tions of mites were cut into T-inch sections.
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RESULTS

Transmission studies with WSHV:

Different varieties of inoculated wheat plants contained varying con-
centrations of WSV depending upon the age at which they were inoculated
and harvested and temperature at which they were grown (i1. K. Brakke, per-

A b Ak 0
sonal communication). In existing greenhouse conditions, about 70-75F,

infected ilebred wheat plants were grown and harvested as described. Sap
was extracted and the dilution for optimun infection was determined by a
dilution end point test. Serial two-fold dilutions were used.

Table 2 showed the percent infection in corn and wheat in each cor-
responding dilution. By probit analysis, the median infective dose
(IDg
infectivity was observed was 1/1024.

) was in the order of 1/256 dilution. The last dilution where

The percent infection with sap from infected corn seedlings was com-
pared with the efficiency for wheat sap by inoculations of 52 inbreds,
3 single crosses, 20 three-way crosses, 2 four-way crosses, and 2 com-
merical hybrids. The plant extracts for inocula were obtained in the
following manner: corn inbred 214 and wneat were grown at random in a
greenhouse soil bench and inoculated with USIlV in their 2-3 leaf stages
by the blasting method. Fourteen days later, the youngest leaves whicn
showed severe mosaic were narveited from each set of plants and tnz sap
Biteach set was extracted.

A statistical comparison of data gave a t value of 1.16 which indi-
cated that there was no sianificant differznce in efficiency beiueen

) AR Yl wae (Tabhln R
€orn anc wneat sap (labie J).

(1

Additional corn plants of the same lines were jndtulaved to ctsibare

sOUTH DAKOTA STATE UNIVERSITY LIBRARY
PEN 1 2in Q
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Table 2. Dilution end point of WSHV using susceptible corn inbred PP214
and C. I. 10094 ilebred wheat as assay plants.

Dilution __Percent Tofection’d
B o ctorn - o NheR TR R SR
crude sap 2/ 17/18 38/38
1/2 17/17 45/45
1/4 -14/15 41/41
1/8 16/15 46/46
1/16 Toy/e 37/37
832 15/ W 53/55
1/04 14/16 45/52
1/128 14/17 28/ 46
1/256 8/14 19/34
512 4/16 11/40
1/1024 1/17 2/44
1/2048 0/14 0/44

e - = e e e —— -—— —— - =

1/ Numerator, number of infected plants; denominator, number of inocu-
lated plants.

& From C.1. 10094 iebred wheat inoculated with the'severeustrain af
WSiiV at the 2-3 leaf stage and harvested 14 days later.

the efficiency of WSiV transmission by mites and by mechanical means.
All plants were maintained at the same temperature but plants inoculated
differently were kept in separate greenhouses.

A statistical comparison of data shown in Table 3 gave a t value
of 7.69 for mite vs. mechanical using corn sep; and a t value of 7.39
for mite vs. mpchanical using wheat sap. Both t.valuas are nighly sig-
nificant indicating that mites in colonies was a better mathod of trans-
mission tnan mechanical (Table A.1).

A syugceptiple inbrad PP0O14,-a moderately susceptible three-vay

cross PPOSO x 50A %83, and a resistant inbred PP226 were inoculated
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Table 3. The efficiency of mite transmission of WSHY compared with
mechanical transmission with sap froin infected corn or wheat.

- _ — e e

lethod of transmission’ fean infection (%)
flite Ir&t ;.
Mechanical: corn sap 59.82
liechanical: wheat sap 61.60

e t values: [ite vs. corn sap = 7.69**, mite vs. wheat sap #'7,30%%;

corn sap vs. wheat sap = 1.16

at different ages with the virus. Iiechanical and mite transmissions were
made at 1, 2, 3, and 6 weeks fromn the time tne plants germinatedf The
plants were kept growing vigorously in eight-inch pots. Plants mechan-
ically inoculated were placed in a separate greenhouse.

As shown in Table 4, the inbred PP014 was readily infected with WSilV
by both methods of transmission even in the 6th week. In the three-way
cross PP0SO x SD56 x B3, susceptibility tended to decrease with time.

An F value of .30 was obtained which is nighly significant. The F
value between mite and mechanical transmission was 1.14 which indicated
No significant difference betwzen these two methods.

Inbred PP22c¢ wias not infected at any time.

The efficiency of a single mite to initiate infection was evalu-
ated. Ten corn inbreds and 20 taree-way crostas vere used in this
Study. The corn saods ware planted in clay pots, and at the 2-3 Jeaf

< inas were rgrmovad from thé pols. Tne soil was

ot
)

(%]

dge ine corn sead
éshed from tne roots and & single mite was iransierred to each sedd-

ling.
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Teble 4. Percent WSHV infection obtained in selected corn lines inocu-
lated at different ages by mechanical method and by mites.

Eme sl A T s

Method of Age in Percent infectionl/
inoculation weeks Inbred Three-way Inbred
. PPOI4 PPOY0X56AxB8 PP225
liite vector 1 100 66.67 0
Fi 100 98.3%9 0
3 100 58.33 0
6 91.67 12.50 0
iiechanical 1 100 5¢. 85 0
Fa 100 49.99 0
3 100 33.83 0
b 91.67 8, 39 0

< T L M Ee f e S WL

e E e s e D ——— e ——————

LoE.. T

1/ Average percent infection of four replicates; 3 plants per replicate.

A transfer needle with an eye-brow hair glued at the tip was used
for handling mites. Tightly rolled leaves from infected wheat with
abundant mites were cut into pieces and placed in a petri dish. About
5 ml of wiater was placed in the cover of tne petri dish and the bottom
nalf was set in the cover. The water between the two halves of the dish
provided a barrier preventing the escape of the mites. The leaf sections
in the petri dish vwerc placed under a 3J-power stereo microscope and
illuninated by a Bausch & Lomb fluorascent illuminator equipped with two
5 w fluorescent bulbs. After at least 30 minutes, tne mites began to

Crav] put of tne leaf sactions and congrzgated along the rim of &he petri

(¢3]

@ish facing the light. An activ

e second nynipia. was transferred to each

¥

coifn seedling.
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The seedlings containing 1 mite each were placed in plastic petri
dishes (5.5-inch diameter) lined with moist paper towels to maintain
optimum humidity. Two to three seedlings were carefully placed in each
petri dish to insure no overlapping of leaves between plants. This
reduced the tendency of mites to crawl from one seedling to the
@ther.

@ After 24 hours, the seedlings were transplanted to four-inch pots,
2 plants per pot.

The same procedure was followed with the wheat control.

The average infection in all cori inoculated with single mites was
13.82% compared to 75% in wheat (Table A.2).

Mite colonization:

To determine tne reaction of tne different corn lines to mite in-
festation, experiments were designed using 55 PP inbreds, 3 single crosses,
20 three-way crosses, 2 four-way crosses and 2 commercial hybiids.

In the whorl of each corn seedling was placed two 1-inch sections
of diseased wheat leaves abundant witn mites. A week later, rolling
and trapping of the young corn leaves were observed whicih indicated the
presence of mites. Tne number of mites were countaed on 1-inch sections
cut from the tip of tne youngest rolled leaf of eacnh corn plant. To
facilitate counting, the leaf sections were placed in petri dishes
appropriately lateled with-regard to the plant number and corn lina.
These petri disnhes were placed in a freezer for 24-48 hours. ‘hen
thawed, the rolled lsaf sections could be easily -opened to expose the
geac mites which were counted uncdor @ Stereo microscone.

When there was no trepping or roiling, leaf saiples were still cut
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from the tip of the youngest leaf and processed as described above.

Cutting of leaf sections and counting of mites vere started a week
after introducing the mites into the whorl of the corn seedling. This
routine was followad every week for 6 consecutive weeks.

As shown in Table 5, the average weekly change in mite population
tended to decrease as the plants aged. In inbred lines PP152, PP229,
PP245, PP269, and PP228, three-viay PP236x506AxB8, and commercial hybrid
Pioneer 388 IiF, the decline in population was rapid and by the fourth
week no mites were found. However, inbred PP236 contained a high popu-
lation of mites at all times (Table A.3).

Wheat curl mites induced rolling and trapping of leaves in their
host plants (Figure 1). Rolling and trapping of corn leaves were most
distinct one week after mites were introduced. By the second week, or as
the plants matured, the plants tended to escape trapping (Figure 2).
Where there was no leaf trapping or tightly rolled leaves, mites usually
were found in the rolled margins near the tip of the youngest leaves.

In some lines with severe mite infestation, the rolled leaf never
unfolded which caused a permanent trepping of emerging leaves. In trap-
ped leaves, sometimes numerous watersoaked spots tended to coalesce and
causcd eventual death of tne unfolding leaves (Figure 3). Corn inbred
lines which were inherently weak and had poor vigor in the seedling stage
were more susceptible to such mite damage. Some inbred. 1lines recovered

from rolling and trapping out the slou recovery usually caused stunting.



Figure 1.

L

Typical leaf roll and trap symptoms on corn seedlings
infested with the wheat curl mite, Aceria tulipae (k.).

9







gure 2. Corn seedling recovery from leaf roll and trap
symptoms. Left to right: 1, 2, and 3 weeks after
infestation.
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Figure 3. Corn seedlings which show necrosis of unf leaves
o caused by severe infestation of Aceria tu _I.'If’.
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Table 5. The weekly change of mite population on corn inbreds and
hybrids in the greenhouse.

Entry Average weekly mite count 1/

Ist Znd - 3rd AN SRR

55 PP inbreds 6.71  5.87 4.91 2.38 1.90 1.39
'3 single crosses 6.94 6.06 5.14 1.37 0.79 0.55

20 three-way crosses:

10 PP inbreds xSD206xB3 6.89 ©6.04 5.54 2.51 1.51 1.14
10 PP inbreds x56AxB3 6.40 4.63 2.74 1.12 0.54 0.39

..é four-way crosses 6.68 6.11 3.52 0.44 0.13 B
.2 commercial hybrids 620 .-5.50 - 2.80-0.87 0,43 0008
g22/ 6.63¥ 5.70 4.10 1.45 0.88 0.68

—— e s s

-1/ Rating scale 0-7: 0 = no mites; 1 = 1-5 mites; 2 = 6-10 mites 3
11-15 mites; 4 = 16-20 mites; 5 = 21-30 mites; 6 = 31-40 mites 7
above 40.

Total of all lines in test; 12 plants per line.

L%/
iy Average mite count of all lines testad.
|

To correlate leaf trapping with mite population, mites were counted

fwmn 1-inch leaf sections cut from the tip of the youngest leaf. Ten

| .
inbreds, 3 single crosses, 20 three-way crosses, 2 four-way crosses,

and 2 commercial hybrids were used in this study. Leaf rolling and

.. . , o _ ) i
rapping for the first and the second week vere rated 1-3: ¥ = no roll

or trapping, 2 = mediua leaf trapping, 3 = tightly rolled and trap-

R ' = A
leaves. The mite population uas counted eacn weed. (Table A.4). The

1 g ol 3 + Tictad 1n ol £ 5 c 3 ." hilici ig-
rrelation cozfficients are listed in Teble o, but only 0.65 was sig

: S " i Wt etnad +hat the nunber of mites was
ficant at the 59 level. This suggasted that tne number 01 mites wa

e e
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related to the degree of leaf rolling and trapping in inbred lines. In
the hybrids, mite population were high but they did not necessarily
cause leaf trapping or tightly rolled leaves.

Eight inbred lines, 2 single crosses, 16 tihree-way crosses, 2 four-
way crosses, and 2 commercial hybrids infected with WSHV and infested
with mites were selected for determining the correlation coefficients
between mite population and percent infection (Table A.5). The r values
in Table 7 were obtained from data which excluded all lines with 100%
or 0% infection. “ilone of the r values is significant which indicated

that the number of mites was not correlated with infection.

Table 6. Correlation of mite population with change in leaf rolling and
trapping in inbred and nybrid corn plants during a two-week

period.

o L R R S Lt ooty s B L L L
10/ PP inbreds 0.65%

3 single crosses . 082
20 three-way crosses:

.10 PP inbreds xSD20x88 0.34

10 PP inbreds x50AXBd @73
2 four-way crosses -0.24

2 commercial hybridsg/ 0

1/ Rumber of lines per entry; 12 plants per line.
2/ Sokota 388 itF and Pionzer Ts-50.

*  SignitTicang 2% the 3% leval,
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Table 7. Correlation of mite population with percent WSiV infection in
corn inbreds and hybrids.

Entry r value

81/ PP inbreds =

0.45

w 2 single crosses 0.5
16 three-way crosses:

6 PP inbreds x SD20xB& -0.07

10 PP inbreds x 56AxE3 0.05

2 four-way crosses -0.09

2 commercial hybridsgf 0.29

-

T - = m———— = =

1/ Humber of lines in each entry; 12 plants per line.

2/ Sokota 388 INF and Pioneer Ts-50.

Symptomatology of HSIV on corn:

‘a. Fading of leaf symptons

Preliminary observations indicated that mosaic pattern in the leaves
of infected corn facded as the plants aged (Figure 4). Among 180 infected
PP corn inbreds grown in greenhouse soil benches, fourteen lines (3 plants
per line) which showed typically severe leaf symptoms in the seedling
I tage were taggad for weckly observations. Subjective ratings from 1-4
ere given tihese plants eecn weck until maturity. Commlete fertilizer
S applied agvery two weeks to maintain optimum growth. In winter,

4

luorescent lights were pleced about a foot above the plants and lignted

’
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" Figure 4. Symptoms of WSHV on (1) lower, (2) middle, and (3) top
leaves of a corn plant winich show a reduction in the

mosaic pattern intensity as the leaf matures. Rignt
leaf, healthy.
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same symptom rating remained throughout the observation period.

b. Symptom expression

The typical symptom observed was characterized by diffuse chlorotic
spots whicn usually started at the base of the youngest infected leaf.
As the disease advanced, such spots coalesced and a mosaic pattern of

fine or coarse streaks developed (Figure 5).

Table 8. Symptomatology in randomly selected inbred corn lines infected
with WS#V in the greenhouse.

—— s S e |t S =B L S e ———————— i ——— =

Linc@ — o Average leaf symphem ra;jngl/
_lMarch 27  April 3 April 105/  April 17

PPO03 4.0 2.3 2.0 2.0
PPO12 4.0 4.0 4.0 4.0
PPOT5 4.0 8.6 35 e M)
PP022 4.0 2.3 2.0 2.0
PP0O39 4.0 2.3 2.0 }. B
PPU43 4.0 2.6 1.6 1.3
PP0O50 4.0 1.3 a0 I8
PPD39 4.0 3.0 zZ.6 1.6
PP 4.0 3.6 2.6 1.6
PPO71 4.0 4.0 4.0 4.0
PPO75 4.0 4.0 4.0 4.0
PP0O3%o 4.0 2.0 i3 J)
PP104 4.0 2.0 .48 1.0
Bpi22 4.0 2.3 3 ],

1/ Rating scale: 1 = very Taint., 2 = faint, 3 = moderate, 4 = severe
mosaic.

2/ Appearance of tassel, (plants were inoculated Feb. 3, 1967 at the 2-3
leaf stage).

@ F values: among weeks = 30.6%%; within lines ® 7.1** (** peans
significant at the 1% el
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Figure 5. Range of KSHV symptoms on corn leaves. Left, healthy.
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The streaks remained faint or developed into more severe streaks depend-
ing upon the corn line. On the other hand, the diffused symptom
developed into elliptical or spindle shaped spots with lignt colored

borders which became necrotic in the advanced stage (Figure 6).

£2 DETFecE on height

In the field, an experiment was designed to study growth reduction

in infected corn plants. PP inbred lines, single and three-way crosses

~were planted in a randomized block consisting of 3 replicates. For each
replicated corn line, 20 seeds were planted 1 foot apart with 3.5 fect
between rows. One-half of the plants were inoculated with the virus and
the remaining one-half served as tne control.

The test plants were inoculated by the finger wiping method in the
3-4 leaf stages. The inoculum used in the field was kept cold by placing
it in an ice bath. After inoculation, the leaves were sprayed with
water.

ilost inbred lines were readily infected by mechanical inoculations
but the single and three-way crosses remained uninfected.

A height measurement was made about a month after inoculation and
another was made at plant maturity. The average heights of infected and
control plants were comparad.

There was a genaral reduction in height in infected plants (Figure 7),

| glthough scme of tite linas were not cbviously dwarfed (see Table A.5).
r Table 9 presented the mean heignt of infected an® healthy inbrads. The

t velus for the difference in n2ight pricr to tasseling was significant
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Figure 7. Dwarf type symptom caused by WSilV on an inbred corn
line. Row in foreground: 1left 4 plants, healthy; right
3 plants, dwarfed. (MNote, leaf streaks on the leaves of
the healthy plants were characteristic of the corn
inbred line and not to be mistaken with WSHY symnptoms).
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at the 5% level ana significant at the 1% level at plant maturity, wiich

indicated that the WSHV infected plants were shorter than the control.

d. Effect on yield

The mature ears were handpicked, husked and wet weights recorded.
The yields from infected and healthy plants were compared. Table 9
showed a highly significant reduction in ear weight for infected inbreds.

Figure 8 showed the difference in ear length in WSilV infected inbreds.

Table 9. Effect of WSMV on height and yield of 100 corn inbreds
inoculated imechanically in field experiments.

e - e —— = e 2 B ———— e e — o ———— o o

Date of measurement Meansl/
Infected Healthy t values

Height in inches:

a. July 20, 1967 24.24 2.5% Y el
(prior to tasseling)

b. August 33, 1967 41.03 45.37 12.34**
(at maturity)

Yield in grams:

Sept. 30, 1967 99.44 128.82 12.04%*
(gross yield)

1/ Three replicates of 2-10 plants in a randomized block. Inoculated
—  June 21, 19¢7.

* Significant at the 5% level.
*% Significant at the 1% level.
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The severity of leaf symptom was hignly correlated with the reduction
in height and yield of infected inbreds. Symptoms at tasseling were

related 1-5: 1 = very faint mosaic, 2 = faint, 3 = moderate, 4 = severe,

5 = very severe, yellow leaves. The computed r values were significant at
the 1% level: 0.39 for severity of symptom vs. height, and 0.57 for
severity of symptom vs. yield. This suggested that severity of symptom
was correlated with shorter height and inferior ear size in infected inbreds.
In the greenhouse and in the field, inoculated corn plants that showed
no leaf symptom were considered resistant or immune. Sap was extracted
from the leaves of such plants and used to inoculate wheat to deter-
mine whether infected symptomless plants were present among the corn
lines.
Corn Tincs wnich was inoculated with WSV and dia not show leaf symptoms
did not produce infection when their sap was assayed on wheat.
In corn plants that showed leaf symptoms, sap was extracted
separately from the silk, cob, husk and kernel of immature ears. The
relative infectivities of different extracts were assayed on wheat.
Inoculations made from sap extracted from various parts of diseased
corn resulted in the following percentage when inoculated to wheat: silk,

63%, cob, 95%, husk, 54%; and kernel, l6%.

Kernel red sireak:

Kerinel rad streal: has bean reported to be associated with WSV or
its mite vector, and was observed in some inbred lines in this study.

Ten sseds of each inbrad line selactad for Turther cbservation wers

planted § inches epart in graeniouse soil benches, then infested with
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viruliferous mites at the 2-3 leaf stage.

Some of tne selected PP lines were immunc to WSHV but they were
suitable hosts for the mite. The mite-infested plants were allowed to
produce ears. At maturity, the ears were inspected for mites under a
stereo microscope and 98% of the ears were infested. A random sample
of mite infested ears from WSiiV immune and diseased corn plants was
placed in pots of wheat seedlings. In every case rolling and trapping
occurred in most of the wheat seedlings, however, virus infection was
variable and ranged from 10-100%. This suggested that a mixed
population of viruliferous and non-viruliferous mites was present in
the ears.

The frequency of ears with KRS was higher in plants infected
with WSIV than in non-infected plants (Table 10).

The ears were visually examined and rated for the percent of
kernels showing intense streaking. A rating scale 0-5 was used:

0 = no streaked kernels, 1 = 1-10%, 2 = 10-20%, 3 = 20-25%, 4 = 50-50%,

Table 10. Percent of ears with KRS on plants inoculated with WSiiV
in tie greenhouse.

Treatment e o —pe - ReECQEE EGE S B KRSlf
Non-infected 3 25.00
Infected Al

1/133 inbred linss consisting of 3-0 nlants per line. [iites were
found ip the 2ars at harves i

o =
v
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5 = 80-100%. The ears also were examined at 27X and the estimated
mite population was rated 0-5: O = no mites, 1 = 1-10, 2 = 10-50,
3 = 50-100, 4 = 100-200, 5 = above 200. A correlation coefficient was
determined for mite population vs. percent of kernels with intense
KRS in the ears of WSV infected and healthy plants.

Correlation coefficients of 0.22 for ears from WSHMV infected
plants and 0.24 from healthy plants were obtained by the square root
transformation method. However, only 0.24 was significant at the 1%
level which indicated tnat the percent of kernels with intense KRS
in the ears of healthy plants was correlated with the number of mites.
In WSiY infected plants, tne percent of streaked kernels was not
significantly correlated with mite population (Table A.7.).

In the laboratory, mites introduced in the silk of an excised green
ear survived and even multiplied until the entire ear was dry. The
pasal portion of the excised ear was placed in water then kept in a jar
lined with moist paper to reduce drying. Abundant mites on the husks,
silks and kernels were noted periodically under tine micropscope.

To study mite colonization and KRS development in the field, 2
replicates of 15 seeds per inbred line, and three-way crosses were
planted. ‘lnere possible, viruliferous mites were placed in the whorl of
five plants in tine 3-4 leaf stage. Five plants were infested with
virulifercus mites by inserting mite-infested wheat sections in emerging
silks. Following this procedure, tne ears were immediately pollinated

and covered witn poTlination bags to prevent spread of mites to other
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plants. The 5 remaining plants served as controls.

In plants where mites were introduced into the whorl of the seedlings,
no mites were found from random samples one week later.

Table 11 showed the average frequency of ears with KRS in the
different treatments. There was a higher frequency of ears which showed
KRS when the plants were infested with viruliferous mites on the silk
(Table A.8).

The effect of either virus or mites in initiating KRS was studied
with the corn inbred PP124 whicn was susceptible to WSHMV and KRS.

Five sets of 20 seeds each were planted in soil benches in separate

Table 11. Percent of ears with KKS from inbred and hybrid
corn plants grown in the field.

et cel e Rt . e e e S = S

Treatment % ears showing KRS

Infected witn WSHV (no mites
introduced to the silk). g

Healthy, but viruliferous mites
introduced to tne silk. 27.11

Control (healthy, no mites
introduced to the silk) 3.70

PR e e e o i . = = = -m i ——— e

greenhouses. In one treatment, plants were mecnanically inoculated

with WSHV in the 2-3 leaf stzge. In the sacond treatment rnon-virulifer-
ous mites were placed on tne emerging silks. In the third treatment,
the plants were mechanically inoculated with WSHV in the seedling stage

and at silking time viruliferous mitas vere nlacad on the emerging silks.
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‘Plants in the fourth treatment were healthy but viruliferous mites
were introduced on the emerging silks. ilo mites were introduced on tne
healthy control.

In all the treatments wnere mites were introduced to the silks,
abundant mites were observed on the husks, kernels, and silks, when
the ears were picked. At least 6 ears were picked from every treatment.
Tne individual kernels from these ears were examined under a stereo
microscope and rated from 0-5 for percent and intensity of red streaks:

0

no streaks at 27X; 1 = 1-10% streaks, very faint color at 27X;

A

10-20% streaks, light color intensity; 3 = 20-50% streaks, light to
moderate color intensity; 4 = 50-80% streaks, moderate to severe color
intensity; 5 = 80-100% streaks, severe color intensity.

Kernel red streaks were observed in all of the ears where mites
were introduced in the emerging silks (Table 12). However, intensity of
the streaks was significantly less in the ears infested witn non-virulif-
erous mites than in those infested with viruliferous mites. There was
no significant difference in the intensity of streaks between the ears
of LSHV infected plants and the ears infested with viruliferous mites of
originally WSHV free plants.

Table 12 snowed that viruliferous mites placed on the silk of WSiHY
infected or non-infected plants produced 100% streaxed kernels in all the
€ars. The average percent o7 kernels with KRS from the ears of WSHV
ee plants witn non-viruliferous mites was 79.43. When mites were

sent in the ears, no KRS developad (Figure 9).

L
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Figure 9.
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Inbred corn line PP124: left ear, with kernel red

streaks- associated with Aceria tulipae (K.) infes-
tation; rignt, normal colored kernels on uninfested

ear.
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Table 12. Symptomatology of KRS on kernels of inbred corn Tine
PP124.

Treatment 1/ Percent kernel Intensity
with KRS of streaks &/

1. wviruliferous mites placed on
the emerging .silks of WSV 100 38l
infected plants

2. virulfierous mites placed on
emerging silks of WSV free 100 83
plants

3. non-viruliferous mites placed
on the emerging silks of 79.43 1.50
WSMV free plants.

4, WSHV infected plants 0 0
(no mites)

5. USKHV free plants 0 O
(control, no mites)

1/ t values for intensity of streaks: 1. vs. 2. = 0.67;
1. wvs. 3. = 7.156%%; 2. ys. 3. = 7.05%* (** means significant at
the 1% level).

2/ Average intensity of kernels from 6 ears at a 0-5 rating scale.

Kernels from the ears of WSMV infected plants with or without KRS
were assayed.for WSiiV on wheat. Both sets of kernels produced infection:
17.54% for kernels with KRS, and 16.0b6% for kKernels witnout KRS. Kernels
from ears of WSV free plants wnich were infested with viruliferous
mites on the emerging silk produced 17.39% infection when assayed on
wneat.

Inbred 1ine PP124 planted in 3 replicates in tne field and infected

"
1 C 1 4\ $ s 3 T wd e A At % | A s - t »
with WSV by machanical inoculation did not show KRS in the ears.

W

fo KR
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was observed jin the control.

In other experiments in the field, red discoloration of kernels was
observed in certain inbred lines (Table A.6). Such discoloration was
found frequently in kernels with smut infection, bird damage or natural
exposures by other factors. Kernel discoloration apparently could be
induced in certain lines by several such factors. The presence or
absence of WSHV did not change the frequency of red discoloration in such
lines.

In Table A.9, results from the artificial inoculations with
viruliferous mites in the greenhouse of 241 inbreds and 25 hybrids were

shown. lost hybrids were infected but the percent infection was low.
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e DISCUSSTON
Wheat streak mosaic virus is arthropod-borne and also transmitted
mechanically. However, efficiency of mechanical transmission seemed to
vary with the age or the length of time following inoculations of the
plants from which the inoculum was obtained. Preliminary inoculations
in corn .showed that sap obtained from wheat infected with the virus for
one month gave less infection than sap obtained from wheat seedlings

infected for 14 days. . K. Brakke (personal communication) indicated

that younger infected wheat plants contained a higher concentration of
viruses than older infected plants. This mignt have accounted for the
increased infection when inoculum from younger wheat seedlings was used.
Inocula obtained from corn and wheat seedlings were used. Inocula obtained
from corn and wheat seedlings which were infected for the same length of
time with WSHV produced comparably the same percent infection in corn
plants. This suggested that concentrations of virus in these two hosSts
were the same.

The use of infected younger host plants as source of inoculum
increased the efficiency of mechanical transmission, but the level of
infection was still less than that obtained with the mite vector. Orlob
(35) and Slykhuis (53) also found that mite vector_was more efficient
than machanical methoa in transmitting WSHV. Paliwal and Slykhuis (38)
reporte; nigh concantrations of WSHY in the aliiientary tract of the mite.
"The efficiency of the mite vector seeriad to lie in the protection of tnhe

iru

<
peary
wv

WHSHY by toe mite's alimentary system and the m@nner in waicn tne

was geposited during feeding. In machanical transaission, WSHY was
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suspended i1 a liquid whicih subjected it to physical and chemical
agents tnat could have considerably reduced infectivity.

A single mite was found to be sufficient to initiate infection in
susceptible corn and wheat seedlings. However, percent infection was
nigher in wheat. In all infected wheat seedlings, leaf rolling and
trapping developed which indicated that the mite multiplied. ilo Teaf
rolling or trapping was observed in corn and no mites were recovered.
Since tne single mites were obtained from naturally infested wheat, the
lower percentage of infection in corn could be thne failure of the mite
to -adapt and feed on corn. Rosario and Sill (42) found physiologic
strains of the mite vector based upon the ability of the mite to adapt to
ditferent nosts. Sometimes adaptations to new hosts were difficult and
slow (41). Tne percent infection by a single mite in corn seedlings might
nave peen increased by using mites naturally colonizing corn.

In the field, it was found that WSilV caused an important disease
in some inbred lines and severely reduced yield. However, in some
infected lines, there was no apparent reduction in heignF or yield. The
disease vas less important in nybrids. Hybrids.were rarely infected in
the field and symptoms were generally less severe. Swarup et al. (58)
indicated tnat tne location of genas for resistance to WSHV in Agrotricum
nybrids was tne same for the agronomic characteriétics. Sucn phenomena
may be simiiar in uybrid corn. In inbred lines, the genes for resistance
seeded to be dominant since percent infection was generally either nign

or none.,
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existed in WSHV infected corn plants, but the symptoms tended to fade as
the leaf matured. Therefore in mature plants, the mosaic pattern was
absent in some or all the leaves. F#cKinney (25) described this phenomenon
as evanescence. In some inbred lines nowever, mosaic symptoms remained
severe in all the leaves at any stage o7 development.

Another syiptom expressed in soine hybrids was the production of
streaks in only one or two leaves. licKinney (25) observed the same
condition. Therefore, in the field it was difficult to distinguish all
infected plants by means of symptom expression alone. This was demon-
strated by randomly collected leaf samples from plants with no visible
symptoms of WSHV at maturity from fields of Pioneer 349, Pioneer 3218,
and some unidentified experimental three-way crosses at tne South Central
Research Farin. Some of these leaves produced infection when assayed on
wheat. This preliminary result suggests the desirability of assaying
commercial field corn as to the prevalence of the virus.

Plants in which the synptoms nave disappeared may be placed in tne
category of syimptomless carriers. However, results indicated that there
were no true symptomless carriers that failed to snow leaf symptom at
some phase of tneir growth. Inoculated plants which did not show any
leaf syinpton elways produced negative results when assayed on wheat.

!

Sucihh plants were considered immune.
From the time Siyknuis (51) found that the wneat curl mite was tae
vector of WSitV, tne virus end tne mite vector nave oeen inseparadle in

Subsequent reports of tine disease. Interestingly, tne mites often
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in the seedling stage. Direct feeding of the wites in young corn
resulted in water soaked spots in the rolled Teaf. The spots became
visible as minute chlorotic spots when the leaf unrolled. Such chlorotic
spots were irregularly distributed over the leaf. In contrast, the spots
caused by #WSMV infection tended to follow a regular pattern and were
characterized by definite borders.

Inbred lines were more susceptible to leaf rolling and trapping
than nybrids. Hybrids often outgrew such effects and hence never became
stunted. In the field, both inbred and hybrid seedlings were probably
more sturdy and might have accounted for the absence of leaf rolling and
trapping.

Orlob (34) recported that mites fed on the bulliforim cells of grass
leaves and caused the Teaves to roll. The rolled leaves consequently
offered a favorable place for mite colonization. Heavy mite populations
caused leaf rolling in young corn, but most corn seedlings recovered from
rolling as they matured. Hature cells seened to be a less desirable
feeding site fer the mites. It was observed that the mites tended to move
to tihe next youngest leaf and colonized in the rolled margins near the tip.

_In mature corin where the leaf margins ceased to roll, it was not known
~whether or not at tnis time the mites nave left the plants. However,
the presence of neavy mite populations in tne ear§ of greennouse grown
Plants suggested that some mites could have survived in tine leaf whorl.
Visual inspocticon of the mite infestad ears from WSV susceptible
and imnune plants in the greennouse revealed tne presence of KRS. Tnis
; jvad in.the &KRS eticlogy. S&ince the

ndicatead tnet nites were 1nv0
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percent of ears with kernels with intense streaking was higher in WSHV
1nfec£ed plants, it is believed tnat viruliferous mites were primarily
involved in the development of the KRS syndrome. The random presence

of KRS in the ears of SV immune plants could be accounted for by the
movement of mites from thne ears of ISiHV infected plants. It should be
pointed out here that the final generations of mites in the ears of WSHMV
infected plants were possibly viruliferous. The final generations of mites
in the ears of WSV immune plants should have been non-viruliferous since
Slykhuis (53) found that there was no transovarial passage of the virus.

An assay of the ears revealed a mixed population of mites which could be
accounted for by the moveient or transfer of mites among the ecars of the
plants grown in close proximity in the greenhouse. The highly significant
r value between tine percent of streaked kernels and the number of wites in
the ears of WSHV immune plants could be interpreted as a correlation of the
number of viruliferous mites that have moved to such ears and the percent
of streaked kernels.

In another experiment, results showed that viruliferous or non-
viruliferous mites introduced to tne emerging silk produced KRS, but
infestations of viruliferous mites resulied in more intense KRS. iHon-
viruliferous mites producea very faint streaks on the kernels of healthy
Corn. ault et al. (32) suspected a toxicogenic effect of mite feeding on
the kernels. The more intense stroaks produced by viruliferous mites

uggested a synergistic action between the mite and the virus. - For
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was WSV infected cr healthy. In the absence of wites, no KRS was
prodJced in WSHhV infected plants.

Some corn lines were susceptible to KRS ana resistant to WSHV, and
otiters were susceptible to WSHV but did not necessarily develop KRS
(Table A.7). This indicated that resistance to KRS could be independent
of the resistance to WSKV. Williams (064) reported that some inbreds and
nybrids showed different aegrees of KRS resistance.

Mite feeding produced KRS that was characterized by faint or heavy
red streaks on the sides of the kernel pericarp. The streaks started at
the base and extended towards the dent end. Usually, the streaks tended to
run parallel, but in severe cases, tne whole side of the kernel became red.
The intensity of the streaks decreased from the base toward the top of the
kernel and tne red color seldom extended into the dent.

In the field, another type of red kernel discoloration was observed.
This red discoloration was ligiater in intensity and tended to be diffused
in contrast to thce true KRS produced by mite feeding. This diffused discol-
oration appeared to be predowminantly confined to tne dent end of the
kernel; wnile the true KRS started at the base and extended toward the dent.
Kernels wiicn snowed thne diffuse type of discoloration were found mostly in
the exposed tips of ears. Uiscolored kernels were generally found in corn
lines where kemiel exposure was duc to smut infection, bird damage and
ther factors. In field grown plants with viruliferous mites introducad
0 the silk, the true KRS syrxlrome was observed.
In 19567, xerncl discoloration wnicn resemnbled true KRS was observed

hree-way hybrids at tne
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South Central Research Fana. [ites were found in the ears. An exten-
sive survey is suggested to establish the relationship of such discolor-

ation to the presence of mites throughout South Dakota corn fields.

th =,
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SUMIMARY

A disease caused by wheat streak mosaic virus reduced plant height
and yield in some very susceptible corn inbreds. Apparently, the disease
was less important in hybrids; some nybrid plants were readily infected
in the greenhouse but were difficult to infect in the field.

A single viruliferous mite was sufficient to transmit WSV in wheat
or corn seedlings, but numerous mites transferred on 1-inch leaf sections
of WSHV infected wheat plants was more efficient. [Hechanical inoculation

was less efficient than mites in colonies. In mechanical transmission, the

sap from WSV infected corn seedlings was equally as effective as the sap
from infected wheat seedlings of the same age. The median infective dose
(1050) was approximately 1/256 dilution. In inoculations made at different
ages of the corn plant, percent infection decreased with age in three-way
PPOSU x 50A x B3; while percent infection was hign even at the 6 week
stage for susceptible indbred PPO14.

Some cora inbreds were imnune to WSHV while others were suscentible.
In susceptible lines, diiferent sympton expressions were observaed. The
symptons seemed to be characteristic of eacin line. Wuhile the synptom of
some lines tendsd to disappear with age, other iines showed severe leaf
symptoms at all stages of cevealopment.

Kerncls, silks, husks and cobs of infected corn plants were assaved

%

for WSIY.
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but usually the plants recovered. Inbreds were generally more susceptible
than hybrids to leaf rolling and trapping. In seedlings of very suscepti-
ble inbreds, neavy mite infestation could cause permanent trapping of the
leaves and eventual death.

Corn in the seedling stage offered a favorable host for mite coloni-
zation. As the plant aged it appeared to be a less desirable host as
evidenced by a decrease in mite population. At ear formation stage, mites
were found in the ears of greenhouse grown plants. It seemed that some
mites survived in the whorl of the corn and later moved to the ears where
they rapidly multiplied.

The feeding of the mites in the kernels caused a disease called KRS.
lore severe KRS was associated with viruliferous mites. WNon-viruliferous
mites produced very faint streaks on the kernels of nealthy corn plants.
Infection with the virus alone failed to produce KRS. Since KRS occurred
in WSHV immune plants, it was believed that resistance to KRS was indepen-

dent of uSiV resistance in corn.



10.

11.

Vo)
(&a]
-

Anonymous. 1

Anonyaous. 1957,

Anonymous. 19G3.
Anonymous. 1864,

Ashviorth, L. J.,

LITERATURE CITED

Outbreak of wheat mosaic in Montana in 1954,
Botanv-Racteriolray-Entomology Denartments.

Montana Aaric. Exnt. Sta., Bozeman. "ontana.
(Mimeoqranhed).

I'ite identified as sole carrier of whealt streak
mosaic in the Great Plains. Carqgill Cron
Bulletin 32:20.

MSU, USDA 2nalvze "Red Strine" cern in Michiaan.
Indiana, Ohin. Seed Trade MNews 81(24).

Three states affected bv red strining. Buckeve
Fara Hews. Februarv, p. 38.

Jr. and I'. C. Futrell. 1961. Sources trans-
mission. svintomatoloqv and distrihution of wheat
streal mosaic virus in Texas. Plant Disease
Pentr. 45: 220-224.

Atkinson, 2. E. 1945, tesaic of wheat in the Carnlinas. Plant

Diseasce Rentr., 2°0: 86.

Atkinson, T. €. and *. {l. Crant. 1961, Develcnment of wheat

Batchelor. . S.

Bruchl. G. %W. an

Connin. 2. V. 1950C.
0

streal: moseic in scuthern Alberta durina 1264.
Can. P1t. Dis. Sury. 44: 250-2G4,

1952, The Erinnhyid mites of the state of Yashing-
ton. UYash. Raric. Exnt. Ste. Tech. Bul. No.
Washinaten State Collene.

theat mosaic survev in ITlinois end !issouri
and notes on other wheat diseases. Plant Diseese
Peptr. 2G: 412-119.

Y. H. Keifer. 1953. DNbservaticns on vhaat
streal mrseic in Yashinaton. 1955-57. Plant Disease

D
Donty., 42: 32-35.

Oversumiering voluntear wheat” in the Eoideni-
logy of wheat strealt mns2ic Virus Jour. Econ.

Ent. 4C: &N0E-405.

) Hast prenas of whaat curl mite vAGEER Bt e
‘ i joiar. Eco - A .

strnnl mosaic viens, Jour. Ecen. Entl’ 405 SH



(Sa]
==

Fenne. S. 3. and C. Y. Roane. 1232. ‘heat mosaic in Yirginia
Plant Disease Rentr. 36: 212.

Finlev, A. Ii. 1954, A mnsaic disease of sweet corn. Phvtn-
1 0N

natinloqy (Abstr.) 44: 428,

Finley., A. 1. 1957. Yheat streak mesaic - a disease of sweet
corn in Idaho. Plant Discase Fentr. 41: 589-591

1957. Observaticns on the wieht! curlSwiiee @ggnja

tulinae (X) on wheat and sorghum snrouted under
rinenina wheat. Journ. Kans. Ent. Soc. 30: 25-28.

fibson, .

and B. H. Painter. 125C. The occurence of wheat curl
tes. Aceria tulirae (¥). a vecter of wheat

real mosaic cn winter vwﬁwt seedlins arown from
fe stnd kevrnels. Trans. Kans. Acad. Sci.

02-49¢.,

Gibson, Y.

ainter. 1957. Transnortation by anhids

Gibson, . . and R, H. P
of the wheat curl mite. Pceria tulinae (K) a vacter
of the wheat streak rmosaic virus. Jour. Kans. Ent.

SOC. 30: ]‘:u"] JJ

askell. P. J. and J. I. Yond. 1223. Nisea er nd ra

Haskell. P. J. and J. I. Yornd. 1223. Dis ases of cereal and foraqe
crons in the Ynited States' in 1922, SIS SMEI
Indus. Plant 9iscase Bulletin Sunnlement 27: 154-226.

Houston, 2. R, and J. Y. Oswald. 12 i
barlev and oaats new to Californi

(Abstr.) 42: 12.

c diseasa of wheat.
nia. Phvtonathnlnay

.

reak mosaic virus on cern in febraska,
4.
L L0

antack. E. J. and H. Knutsen. 1954, Lecation of maximum numbers
' heat curl mita. fceria tulinaz (K). on
~

of the wdeat fceria tul
the wintor wheat nlants durind sorina arowth.
¥aps. Stata Univ. Fi2ld and Lab. 22: £5-€7.
t 7 e - o !‘ o -~ L~
Kinq. €. 1951, Suscantibility of p]ag;s tn ,Jfat fﬁr_?u :gsatc
[Lans. State lniv.. File: Plant Path. 1. Field
Cran Discasas. (Unnublishoc data)

SeKinmav. 'L M. 1937, iasaic diseeses of wheat and related cereals.
' SO Ciec. 1. 442

(AR w
e - > . E o T - L b | - 4
MeKinnav. Y. M. 1949, Test of varieties O wheat. barley.. oats and
: AN R TR LA A e ‘s i T e = - - 3f
arn for raaction to £ r”r““b rosaic virus.
corn 17e razeet { L e
Plant Disecase Rentr 3 i



4

25

2

BY.

3

32.

83.

3

(73]

8

o

7.

§.

k.

4.

(«)]

K.

(o

e

licKinney, H. ti. and H. Fellows. 1951. Wild and forage grasses
found to be susceptible to the wheat streak mosaic
virus. Plant Disecase Reptr. 35: 441-442.

licKinney, H. H. and W. J. Sando. 1951. Susceptibility and resis-
tance to the wheat streax mosaic virus in the
genera Triticua, Agropyron, Secale and certain
hybrids Plant Disecase Reptr. 35: 476-479.

McKinney, H. H., K. K. Brakke, E. i. Ball and R. Staples. 1966.
llheat streak mosaic virus in the Ohio Valley.
Plant Disease keptr. 50: 951-953.

Ficleal, F. H. and A. L. Dubbs. 1956. Influence of wheat streak
mosaic on winter wheat in an area of Hontana in
1955, Plant Disease Reptr. 40: 517-519.

lleiners, J. P. and H. H. licKinney. 1954. ilheat streak mosaic in
Washington. Plant Disease Reptr. 38: 714-715.

Nault, L. R. and M. L.Briones. 1967. Reaction of corn to the
feeding of the wneat curl mite. Jour. Econ. Ent.
(In press).

iault, L. R., ii. L. Briones, L. E. Willians and B. D. Barry. 1967.
Relation of tne wheat curl mite to Kernel Red
Streak of corn. Phytopathology 57: 936-989.

Oriob, G. B. 1964. \lineat streak mosaic. South Dakota Farm and
Home Res. 15: 6-9.

Orlob, G. B. 1906. Fe;ding and transmission cnaracteristics of
Acer1a tulipae (K) as a vector of wheat streak
mosaic virus. Phytopatihol. Z. 55: 218-238.

1960. Epidemiology of wheat streak rosaic in South
Dakota 1962-b6: Host range studies. Plant
Disease Reptr. 90: 619-821.

(o]

Orlob, G.

Painter, R. il. and J. Schesser. 1954. Western Mheat grass, an
oversumnaring nost of Aceria tu]j}gti (K} , «vg boir

ot str;ak mosaic. Jour. ®ans. Ent. Soc. 27:
Nao-119.

Paliwal, Y. C., J. T. Slykiuis and R. E. tall. 1566 Hhegt streax
rgsa1c \1ruS in corn in Untario. Can. P1t. Dis.

ot wieat
s.anaT of its

- B =

32 11 254E88mel




40.

S
—_
-

42.

43.

4.

Rosario.

Rosario.

Sill, Y.

Sill. t.

Si11. W,

Sil1. .

Sill. W,

Si11. .

Slvithiis.

Stvlhuis .

Slvkhuis.

Mt

Hao

B

H.

H. .

L

J.

J.

Jr.

Doua Yiroze nni ale graminealor in Renublica
Ponulara Rominz -Com. "Acad. «ResP. R MR PESS2 L2

Die stricrelvirose des weizens in der rumanischen
volksrenublik. Phvtenathol. Z. 43: 325-336.

cal. 18592, Stucdies of Aceria tulinmae (K) and other
ericnhvid mites in Kansas in relaticn to the
. transmission of wheat streak mosaic virus. Ph.D.

Thesis. Xansas State University 124 n. (Unnublished).

del. and Y. Y. Si11. Jr. 10965 Phvsiclegical
strains of ficeria tulirae (K) and their relation-
snins to the trancmission of w“na+ straak mosaic

virus. Phvtonatholagy 55:"11€8-117%

-

056, lse ¢f corn and Aarotricum hvbrids for nore
\an1ﬁ identification of three aqrass viruses.
/

traathelony (Abstr.) 46: 26.

Jvy. 1853, Wind and dlswina spil as factors in the
snpreed of wheat streak mosaic virus.  Pavio-
natheleqy 43: 4834,

Jir. and P= . Comiilin 1S58, Suﬂwarv of the known
nnst rana2 of the whaat streak mesaic virus.
Trans. Xans. fced. Sci. CE: 2411-417.

Jr, and P. C. Rqusinbo. 19255 Lheat streak - a
aranineous virus discase. Trans. Yans. Pcad. Sci.
BoS 525

Jy. ana P, C. “"ufioho. 1955, Host ranqe of the wheat
streal o jc virus. Plant Disease Pentr.

39 u33—6ﬁ¢.

Jdr. o and LS. del Dasario. 1952, Transmissieon of
whaat stroal moszic virus to corn bv the erionhviZ
mite. fcerir tulirae (¥). -Phvtonatheloaw 43: 39§,

T. 1997, Virus diszases of ccr2al crens in South
Nalnta . South Dakota Aaric. Exnt. Sta. Tech. ful.
Mo, 1]

T 2 host of wheat mosaic.

o 20

N mnsaic in Alberte and factors

1 -

Can. Jour. Agrig. 'Sch:




B
[S3]
-—

654, Vteost in relatieon to incidence of wheat
cak rosaic virus in Alberta. thtnn«tno]oqv
str.). 44: 506.

Slykhuis, J. T.

Slykhuis. J. T. 1955. Aceria tulinae (X). in relaticn to the
snraad of wheat strea mosaic virus. Phvto-
natholoav 45: 116-128.

Slykhuis, J. T. 19251. Streak mosaic. Can. PIT.7 DS SUSEHREE SRR

Slvkhuis. J. 7. and . Bell. 1¢63. HNew evidence on the distribution
of 'SV and the relation of isolates from Rumania,
Jordan and Canada. Phytonatholoavy 53: 236-237.

Slykhuis. J. T. 1965, !ite transmission of nlant vivruses. Adv.
Virus Res. 2: 97-137.

Stanlas. R, and Y. B. Allinaton. 1955. Streoak mosaic of wheat in
“Mebrasha and its control. University of Mebraska.
Aaric. Exnt. Sta. Pes. Dul. flo. 178. 40 »n.

Swarun. P.. E. Y. McCrekern. . H. Si11. Jr. and J. Y. Schmidt. 1956.
Cyteaeneticel analvsis of reacticn to wheat streak
mosaic virus in certain Aarotricum hvbrids.
Phyvtonathnlegv 45: 28,

Timian. N, €. and H. L. Bissennctte. 1664. lheat streak mesaic in
Morth Daketa. Plant Discase Rentr. J2: 703,

Vadsworth. 2. F. 1949, DBarlev and wheat mosaic in Nklahema. Plant
Disease Pontr. 33: 432,

Yallin, J. P. 1950. F'e]d sn:v tion on wheat mosaic in Kansas.
! a ! Towa., Plant Disease Pentr. 34: 211-212

Wall. R. E. &nd C. f. !'ortinore. ]2

5. Ped strined nericars aof
corn. Can. P1t. Dis. Surv. 45:

[ SRe]
i)
.

Halters. H. J. 1954. Virus discese of snall arain in UYvoning. Plant
Discase Peontr. 30: 836-837
Wiltiems. L. E, 1966. Kornel Reﬁ Qtrgab n< corn. Droc eed1nq; of
the 21st Annu2l lvbrid Corn Ingdustry fesearch
Cenferance
Hillianws . L. & J. Alaxandor and H. A, Purnels. 1%65. A virus
1 o stroaknd covn arzin.  Phvin-




RRREH

il
i

S,

L.

r

C.

(&7]
(&7]

D. T. Gordon. L. P. Nault. L. J. Alexander. 0. E.
Bradfute and Y. B, Findlev. 1257. A virus of corn
and small arains in Ohic and its relatien to wheat
strealr maosaic virus. Plant Discase Rentr. 51:
207-211.




Table
A.1.

A.2.
-

(5]
(3}

APPERDIX
page
Percent infection with MSiiV by means of mechanical
inoculation and mite transmission to inbred and hybrid
corn seedlings «oevvevennn. Cerereraansannen e iibh o Sy SR

Wheat streak mosaic virus transiission by single nite ,... 60

Population dynamics of tne eriophyid mite, Aceria
tulipae (K.), in inbred and hybrid corn seedTings in
the greenhouse ..... L ™ oo cons eee were g sl o S TRIE)

Change of mite population and corresponaing change in the
degree of Teaf rolling and trapping in corn seedlings over
a two-week period ..o, . w4,

Average population of mite on corn over a 6-week period
and percent infection with WSV .oeviiiiiie it iinneeen.. 60

The effect of ¥WSHV upon symptom exprhss1on, neight, and
yield in 100 inbred corn lines grown in the field ........ 68

iMite population and percent of kernals whicn showed

intense KRS in tne ears of WSV infected and non-infected

corn plants in the greeanhouse ..... N 1 o & ihp RO 71
Incidence of ears wnica showed KRS in the field .......... 75

List of infected and non-infected corn lines which vere.
inoculated witn WSiV by means of the mite vector ......... 76



52

Table A.1. Percent infection with WS bv means of mechanical inocu-
lation and mite transmission to inbred and hvbrid cern
seedlinas.

e e e e e e St . e e e e e e e e e o o < -~

o _bercent Infectiont/
Line Mite L%&hanicakl
. - —— - e e e e wen = ﬁ
San from Corn™ San from Hheatij

_—— L S = =

Inbred

PPO12 100 72.72 Ve
PPO14 1C0 103.00 199.00
PPC16 58.33 S 7. €4.238
PPO1S 100.00 A4 ae SN
023 108.09 66.67 70.00
b 109.00 199.00 103.00
a20 87.59 50.00 A Ao o
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Table A.1. (Cont'd)
_ Percent! Infection
Liime Mite. Mechanical
San from Corn San from Wheat
PP 23 0 0 0
PP232 0 0 0
PP233 100.900 90.09 82.89
PPe36 108.00 .77 5G.09
PP24.0 3.8 16.67 S8.493
PP242 70.00 14.28 20.00
PP248 100.C90 84.61 82.84
PE253 or.2] 8.33 .M
PP254 100.00 5555 $0.90
PP255 103.00 100.00 83.38
PP261 100.00 100.00 100.00
PP262 100.00 9%2. 38 4 o B
PP274 100.00 83.33 13.57
PP281 57.14 60.00 74 5.2
PP286 100.09 100.00 100.00
PP307 100.00 1G0.00 100.00
Three-way crosses:
A.
PP023xSD26xB8  83.33 65.67 62.23
PP029xSD26xB8  50.060 50.0N 27 27
PP030xSD26xBS 100.00 66.67 7500
PP22O%SE26xBE 0 0 0
PP232xSD25xB8  14.28 0 0
PP236xS226xB3  30.76 50.10 29 . 2%
PP261xSND25xB3  23.33 65.67 100.90
PP274xSB2CxBS  75.00 y o B P e
PP236xSN26x38  85.83 5% .. 38 i
PP307xSD26x32  70.90 ¥2.72 8.5
B.
PPC23x5HEAXBS 55 .85 57.0C gn.27
PPO29x56/Ax%3S 41.66 R.33 Q.0n
PPOSOx06AXBE 54,64 53.84 60,23
PP229x56AXE83 25.00 8.9 0
PP232450AxBS 16.67 0 (E5(@7
PP2236Xx5GAxP2 58.33 38.4¢ 30. 71
PP261x56Ex28 50.09 85.83 54.%4
PP274x5GA%ES 54.54 10.00 2).. 25
pDLuu\( ,\.\(ﬁf) 9] '{:5 5’.“.3? 5’.54
P307x5E4%03 83.33 25. 06 50.089



Table A.1. (Cont'd)

Percent lifectiah " ————silE Ree—==x
Line Jite Hechanical
Sap from Corn Sap froin Wheat

Single Cross:

Su26xBs 10.00 0 0
56AxB3 8.33 0 0
WYRF x €4 4 IRE 8.33 8.33 21.40
103
4 way Cross:

SUT0xB8)x(SDP1xPP303) 77.77 33.33 54.54
SD26xB8)xSD20xSLPT) 60.67 712.72 66.67
Released Hybrid:

Pioneer 388liF  22.22 7.6% 0
Sokota Ts-50 70.00 53.84 54.54

e e i e L e

1/ Average of 4 replications; 3-4 plants/replication.

u 2/ Susceptible corn (line 214) and susceptible wheat (iebred) inoculated
| with HSItV at the 2-leaf stage, then harvested as source of inoculum
i 2 weeks from inoculation.

3/ & 4/ Sap was separately extracted in the Hobart juice extractor.
Dilution was 2:5 (2 parts crude sap to 5 parts 0.1 phosphate buffer).




Table A.2.

L

Entry

WSHY transmission by single mite.

% Infection-

1/

60

T T e—— - &

" ppo23

PP029
PPO90"
PP229
PPE32
PP236
PP261
Pp274
PP235
PPB0O/

Thru-way Crosses:

Inbred wheat C.1.

PP023xSD26xB8
PP029xSN26xB8
PP020xSN2ExBS
PP229xSD26xB8
PP232xSN26xBS
PP236xSd2&xB8
PP261xSD26xB8
PP274xSN26xB&
PP286xSD26xB&
PP307xSN26xBE

PP023x55AxB3
PP029x50AxR83
PPOS0x56AXB3
PP229x56AXB3
PP232x55A%XR3
PP236x50AxBS
PP261x562%xB6
PP274x56EXxBE8
PpP28cx55AxB2
PP307x5CNAXxB8

Average

100C4

a2’
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Q

7

FO-.
Vi
83.
14.

@)

(<

[ 40

10.

[ 4™

¥3
L,

—
&2

g’
.30
. g
0
0
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33
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Table A.3. (Cont'd) 62

iiite Control

Entry — Ist wk. 2nd wk. 3rd wk.  4th wk. 5th wk.  6th wk.
PP240 6.75 7 7 5.50 5.66 4.33
PP242 6.5 Sne/. 1.2 xl) 0 0
PP245 (D8 S/ % 1.9 0 0 0
PP243 0.60 /) 6.19 grg 283 1.14
PP253 7 7 N 5145 O 6.81
PP254 7 6 6 5 4.16 2
PP255 L2 0.33 Sres 1 0 0
PP2o1 7 5.75 o (535 a5 5
PP262 6.45 2.5 3.2 0.1 0.7 0.1
PP209 7 7 o 0 0 0
PP274 6.81 0 CRUIZ EI38S 0.5 0
PP281 7 0.75 6.9 2.6 Ze: 18 1
PP286 6.09 4.8 a0) 0 0 0
PP303 7 7 6.5 4.1 4.55 4.4
PP307 7 / 0.72 2533 1.88 &

Be Sinale Cross.:

SD26xB38 6.90 7.0 a7 .80 0.060 8.7
56AxB3 6.92 5.53 3.41 2.0 1.63 0.45
HYRFxC]OBRF y ) b 6.33 de 33 0.16 Q+b
Cj Three Way Cross:

1

PP023xSD26xB8 7 6.58 5.8 2.83 1.08 1.33
PP029xSD2oxB3 7 5% 5.0 1.41 1 0.08
PP030xSD26xB3  6.91 6 ©.54 Z. 313 1.6 1
PP229xSD20xBs 6.7 5.88 5.44 4.0 4.0 i lF2
PP232%SRa6xXBE WG 92 7 5.64 2.41 2 &
PP230xSD26xB8 7 9 6.76 3.84 1 2k 80
PP201xSD26xB3 7 6.83 6.90 2.00 £.28 1.4
PP274xSD26x38 0.45 3.83 2.0 0.08 0 0
PP23oxSbL2oxBs 7 5.77 6.44 3.44 V.58 €8
PP307xSD26xBs 7 0.61 §.2 a0 9.7 0.5
2)

PP023x56AxB& 6.9 4.7 i.44 0,77 U B 0
PP029x56AxB3 0.18 3.83 ¥.5 0.416 0.083 0
PPU90x50AXB8 0.09 4.90 2.5 W, 30 0 0
PP229x56/Ax35 7 7 5.54 4.45 2.6 2.09
PP232x56AxBo 0.84 6.0 4.75 J .16 1 1.16
PP230x50A%35 5.41 4 2.2% 0 0 0
PP261x5€Ax33 6.70 3.63 2.20 V.0 0.10 0
PP274x50AXTS 5.75 2.03 g.72 0.18 0 0



Table A.3. (Cont'd)

i1ite Control

Entry Ist wk. 2nd wk. 3rd wk. 4tn wk.  5th wk. oth wk.
PP286xSD56xB8 6.60 5.75 3.83 1«79 0.83 0.5
PP307xSD56xB3 6.5 N9 2u? 1.18 1.18 S8
D. Four Way cross:

(SD10xB8)

(SDPLxP303) 6.54 .81 3.72 0.54 0.18 0
(5D26xB3)

(SD20xSDPL ) 6.83 6.41 3.88 0.33 0.083 0

E. Commercial Hybrid:

Pioneer 388iiF 5.60 4 1.3 0 0 0
Sokota Ts-50 ©6.75 7 4.37 i, 7% D.87 25

e . T o folwm e = LS8

1/ Average count of 12 plants per entry.

o mite

1-5 mite

6-10 mites
11-15 mites
1o-20 mites
21-30 mites
31-40 mites

41 - and above

N OO whh—0O
mw oo ouwounouwun g
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Table A.4. Chanqge of mite ponulation and correspondina change in the
dearee of leaf rollinag and tranning in corn seedlings over
a two-week period. (Date of infestation, Auqust 13. 1966).

_____,_wlﬁlé.CQHﬁtl/ Deqree of Trannina?/
Line Auqust 20, 1966 Auqust 27, 1966 ~Buq 20 Auq 27
Inbred:
PP023 6.87 7.0 B 2
PP029 4.5 3.7 2 A 1.25
PP0O90 7.0 4.87 3 2525
PpP229 7.0 7 ) 3 Py
PP232 6.27 i 3 1.%%
PP236 7.0 7 a8 3.0 3.0
PP261 7.0 5.95 3 2.0
PP274 .5 G.0 3 >.0
PP236 6.16 4.70 2.5 1.5
PP307 7.0 7.0 3 2.25
Three-way Cross:
A.
PP0N23xSN26xB8 6.¢1 6.58 S 1.5
PP029xSN26xB8 7.0 5.49 2 1
PP020OxSD26xBE 6.21 €.08 %D 25
PP229xSN26x38 6.74 6.16 3 3
PP232xSD26xB8S 6.93 7.0 3 3
PP236xSD26x56 7.0 610 3 1.5
PP261xSD26xB8 7.0 6.85 2.5 /%
PP274xSN2CxH3 6.33 3.88 2 1
PP286xSH26XxR8 7.0 5. 7€ 3 ]
PP307xSN2CxB3 6.41 6.24 3 2
B.
PP023x56AXDS 5.91 5.41 2 1
PPN2Gx56AXR8 6.24 3.83 2.25 1
PP0S0x56A%DS 6.12 4.87 2.0 1
PP229x56/%13S 7.0 7.0 S0 78
PP232x56Ax0R0 6.8 5.91 3 2
PP236x55A%08 5.91 3.99 2.5 ]
PP251x56AX35 6.62 4,15 2.25 1
PP274x56A:08 5.33 3.83 2.25 1
PP236x5GA%R8 €.40 5.75 2.85 1
PP307:556/%35 6.58 5.70 2.0 1



Table A.4. (Con't)

. - Hite Count Cegree of Trapping
Line August 20, 1966 August 27, 1966 Aug 20 Aug 27
Single Cross:

SD26X83 6.87 7.0 3 T=b
50AXBS 7.0 5.58 3 1
HYRFXCy;3RF 7 6.41 3 il N2
Four-way Cross:
SD10XB&) %
(SDP1XPP303) 6.58 853 1.5 1
(SD26XB8) X

© (SD2UXSDPY) 6.83 6.41 Y 1
Commercial Hyorid:
Pioneer 38dliF 6.06 4.08 2 1
Sokota Ts-50 6.50 0.75 3 2

i e e — s

e ————— B ———

o mite

1-5 mites

o-10 mites
11-15 mites
10-20 mites
21-30 mites
31-40 mites
above 40 mites

wonw o uouwonwon onon

NCO U™ WN—C

2/

o trapping
= fleaium
tigntly rolled.

w N —
wouon
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Table A.5. Average population of mite on corn over a 6-week period
and percent infection with WSEV.

e P — WL ———m L ——— I —r————

[ E—— e S e e e e s —— e  —— TT=F ¥

% Relative / % Relative
Entry Infectiont  lite Count™ Entry Infection HMite Count
A. Inbred:
PPO12 100 4.58 PP242 70 el
PP0O14 100 =58 PP245 0 .98
PPO16 58:8 4.73 PP248 100 4,54
PP013 100 4.54 PP253 S 6. 25
PP023 100 @, 32 PP254 100 5.2
PP025 100 BL i PPEs5 100 8.7¢
PP029 100 2.76 PP2061 100 5.79
PPO31 76.92 4.31 PP262 100 2.19
PPO32 90 3.84 PP269 50 © B
PP040 100 4.01 PP274 100 3.79
PP043 100 3.68 PP281 60 4.39
PP0O45 100 3.-2dl PP286 100 2.14
PPO83 100 2.40 PE3U8 0 5.594
PP034 100 4.45 PP307 100 4,34
PP0OS0O 100 3.81
PP102 100 1.90 B. single cross
PP104 100 385 SD26xB3 9.09 3.61
PP106 100 4.15 50AXBE 8.33 3.19
PP145 100 B, 53
PRS2 100 2.006 C. Three-way cross
PP154 100 3.95
PP168 100 2.95 1) PP023xSD26xB3 83.3 4.05
PP172 100 S8 PP029xSD26xB3 50.0 287
PP179 100 58 PPOS0xSD26xB3 160 4.06
PP1&0 100 4.49 PP229xSD2683 0 4.52
PP18o6 100 4.51 PP232xSD26xB8 14.28 4.38
PP197 100 & 7l PP236xSD26xB& S 1 3.68
PP2ud 100 G PP261xSD26xB8 100 4.50
PP2ue 100 3.81 PP274xSD26xB3 &6.71 2.96
PP211 100 4,54 PP2856xSD2ox33 100 4.25
pPP213 100 3. PP307xS026xB& 70 3.11
PP214 100 2.23
PP723 100 3.43 2) PPO23x56AxBS8 55.5 2.3
PP225 0 1.94 PPO29x56AXB3 41.66 % 0
PP223 0 5, 3% PPU2OX5GAXES 54.54 2 25
PP23U 0 3.43 PP229x56AXB3 25,00 £.70
PP231 0 3.64° PP232x56AxB3 16.66 3.48
PP232 23.07 3.64 PP236x50AXBE 85.3 }.98
PPy 23 100 .28 PPZ2o1x50AX38 i 5 2.27
Pp23s 100 7.00 PP274X58AXBS 54.53 1.54
PF240 25 6.04 PP2C&x50AXBT off. 55 3.2

PP307x54AxB3 3.3 2.60



Table A.5. (Con't)

16-20 mites; 5 = 21-30 mites; 6 = 31-40 mites; 7 =

41 and above mites.

D. Four-way cross:
(SD10xBB) x
(SDP1xPP303) 54.54 _ 2.79
(SD26xB8) x
(SD20xSDP1) 12574 o83
E. Released hybrid:
Pioneer 388iF 20052 T.8:
Sokota Ts-50 75.00 3.60
b -Average of 4-weplicatians; 3 pltshrep.
&L~k = k-5 witesy & = 6-14ynites; 3 W15 alites; 4

67



Table A.6.

68

The effect of WSHV unon symntom exnression, ?einht and vield

in 100 inbred corn lines arown in the field._

/

| N
fl.-
Symptom Prior to tesseling

L ERE

RROES - G 2y 0
PP0O06 1.00 23560
PP0OO7 1.00 24.66
PPO12 2.00 20N 25
PP0O13 2283 26.72
PPO14 85[0 25740
PP0O19 2.00 26.00
PPQ20 2.66 12.58
PROZE 3.01) 20750
RROZS .83 29.40
PP034* 2.00C 20 RL
PPO35 3.60 19.40
PPC4S 1.50 24.60
PPO70 3.00 13.2§8
PP082 1.00 27.20
PPOE3 1.00 27550
PPOG4 M55 290584,
PPOES5S* 2.00 2718
PPC28 1.00 27.00
PPOSY 1< 30 22 550
PP030 2100 26 TS
PPCI1 183 AT 78
PP092 2.00 &3V
PPC94 24500 26.00
PPOS5 1.50 27 525
PPQO23* 1.50 3050
PP0O29 1.65 26.40
PP102 1.00 39.30
PP104 i 88 26.10
RRIGS 3..00 23.00
PP105 2.90 812/, 50
PP110 3.00 26.09
PP112 4.00 16.00
R 4 4.00 17.85
PP124 11193 30.7C
PP126 2.00 N7 5ae
pp127 2.00 18.90
P22 2.00 115 @
PP133 2 33 &) Sl
PP134 200 20.3°0
PRIIZS 8.E0 20 3I0)
PP137 1.50 17.20
PpP141 2.00 13.190
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d2.4% 75.90 103.18
47. 78 86 -81 104.09
46.60 9G. JE 14572
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43.30 TH6 &1 TR &%
46.68 84.09 119.09
37.14 159.89 156.60
36 & §3,63 99,09
42 .55 71.36 105 80
46.59 79.54 10609
4%. §2 36.36 163.63
49.90 e 4 159.09
49.75 120.00 145.00
42 85 110.00 159 85
43.95 T14.64 14444
a3.&] Q6 ;4% 92.7¢
46.42 135. 36 145.495
41.46 113.%63 14774
45.8 T B2 103.683
45,39 12 ol 168.83
45.5%¢ M3.63 L53. 4%
26 38 [ &4 ey ji4 a8
4. 97 e2.27 12} &&
422 %7 113.63 113.63
55.60 13€.36 iS58
39.43 98.18 L3702
3%. 1% & Boated Q€.26
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5% 70 S0 &) 33 185 1 36
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37 .56 a@r I8 | D125 27



Teble A.6. (Con't)
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Table A.6. (Com"t})

PpP274* 1.00 25.20 28.21 40.8 45.27 147.72 143.18
PR28I = Z.38 ity S i ) 38.10 40.79 £0.00 118,90
28] 3.04Q 24,00 26.38 44.60 44.07 83.16 26.36
PP284 1.50 39.50 30.60 50.00 £9.00 1HEP30 L8 ¥. &)
PP286  2.00 25.75 24.92 44.91 46.25 €3.18 98.18
RR288- .33 25 00 2 5ud) 43.28 40.3 1218l 13318
RE292 1500 2oL g 22.00 41.77 45.45 Tike 6 143.63
PP306 2.C0 34150 26.20 33.00 37.00 11363 192 .7
PP307 2.00 24.10 25.72 47.87 5k 29 90.90 146.30

1/ Average reaction of 3 rens. 2-10 plants per ren: mechanically
inoculatec at the 3-4 leaf stage.

2/ Leaf mosaic symptonm ratina at tasseling time:
Y - very feint mosaic

- faint mosaic

- moderate mosaic

- severe mosaic but nn yellowing

- severe, velleow leaves.

aD>wWwnN —

B/ wet weight of husked ear per plapts

*  Lines showing kernel discoloration due to kernel exnosure.
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Table A.7. iiite population and percent of kernels which showed intense
KRS in the ears of WSIV infected and non-infected corn
plants in the greenhouse._/

= = S omm omom o om omom om o e m mm m w T e R B M e

—E= = ~ T TETETE | = AT e B - =B pE P e, Bl T = 2 la: B Ta DL TR

Line Leaf Symptomg/ [Mite Population % KRsY/
on Ear3:

5 il o . = === e e L —
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PP0OOG
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PPO15
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+ + + + +
* ok
(8]
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i+ 4+ +
X
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*

*
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*

-+ 1
% %
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Table A.7. (Con't)

Line Leaf Svantom ite Ponulation % KRS
on Ear
PPO2S + 3.5 0
PP020 % 4 C
% 4 0
PPOO1 + 4 1
PP092 4% 3 2
PP093 4+ 4 3
PPOS4 +* 4 0
o 3 0
PPO93 + a o
PP102 . 3.5 0
PP104 + 4 0
PP105 - 2 0
PP110 + 1.5 0
. 1 @
PPIG a 4 0
PP119 -% 4 ¢
PP122 -k 5 0
4% 5 0
pP124 + 1.5 5
% 5 0
PP125 % 5 0
PP126 . 3.5 0
PP129 % 4 n
PP132 - 3.5 0
PP133 - 2.5 0
PP134 - 4 0
PP140 = 5 0
pp142 = : %
PP143 = 4 9
PP144 : 4.5 Dus
PP147 . 4 3
PP152 ; 4.6 e
sh ey ¥ 5} {
PP154 ‘t’\ 1 3
PP15S. : 4 1'5
P155 % 5 !
gp}gé 3 IL5
PP162 - 3 z
PP164 - ! .
PP165 -* . 3
PP159 = 3 E
FPI74- . 2

PP175



Table A.7. (Con't)

Mite Population % KRS

On Ear

Line Leaf Symntom

w177
PR 17D
PPi&2
PP134

PP1E7

PP191
pPP192
PP194
PP196
PP197

PPISY
PP201
PP203

g£P296
PP209
PP210
PP213
PP214
PP215
PP218
PP219
PP22K

PR22

PP226
ppe27
PP225
PpP229
pPp231
PpP232
PP239
PP24d5
PPZ47
PP24sd
pp24

PP259
PP253
PP25G
pPp257

PP262

~
e

Ia O

PERWWHW SO~ WSSO SEWSNNNNDLLEDUTUMAESSLESNWOMDWAESDIANND™D

(@)]
~

~
(&)

w W
w W

[S2 OV

(@3]

@ OO DN O OO OO DO O OIOD 98 0D S.EOND D) @D S 4 DY s3] G 60 ) @), 8N

L 67
.67

(Oa}

.67
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Table A.7. (Con't)

Line Leef Symntonm Mite Population % KR!
On Ear

PP2G3 -* k) ¢
PP264 - 2 0
PP263 - 4 0
pp273 - 1.33 0
PP275 -* 4 2
PP276 ~% 3 0
PP278 - 4 )
PP280 - 3.33 %67
PP252 ~% 2 0
PP284 - 4 0
PP290 - 4 0
pp292 - 4 0
PP293 - 4 LTey
PP305 ; 4 U.6Z
SD5 - 1 Y
sn7 - 4 0
$026 - 4 1
spas -* 4 C
SC509 - 4 0
56A - 4 0
119 . 4 1
Pa362 - 3 0
W17 4 0

1/ Average of 2-§ plants per line unless ntherwise srecified.

2/ (+) = with leaf synntom, (-) = without leat swmaniom, not infected
with WSV,

3/ Pating., D-5: 0 = nn mites: 1.= 1-10: 2 = 10-50: 3 = 508100;
T 4 = 100-7 6 = above 200 mites.

2/ Percent of kerncls showing intense red streaks. Qatinﬁ, 0-5:
=0 = no streaked kernel: 1= 1107 2 = 10-20%; 3 = 20-50%:
4 = 50-80%; 5 = 80-1207%.

* = only one nlant.



Table A.8. Incidence of ears which showed KRS in the field.

With Leaf
Sympton

Line

Percent of ears showing KRS

Viruliferous mites
introduced to

the silk

Control

Inbred:
PP0O90
PP261
PP274
PP236
PP2&0
PPO29
PP023
PP229
PP307
PP232

Three-way cross:

A.

PP029xSD26xB8
PP232xS026xB3
PP236xSD20xB8
PP261xSD26x88
PP274xSD26xB3
PP090xSD20xB6&
PP286xSD2oxBs
PP023xSD26xB&
PP229xS026xB3o
PP307xSD20xBo

B
PP261x506AXB3
PP229x50AxB3
PPO90x50A%xB&
PP232x50Ax%88
PP274x50A%BS
PP2356x505x38
PP0O29x50Ax33
PP236x5HAXBS
PP0O23x50AX33
PP307x5cAxBs
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Table A.%. List of infected and non-infected corn lines wnicnh were
inoculatea with WSHV by means of the mite vector.

A e & - e e

heact1on £6~- React1?] to

Line Infection Nb}g}/ o Line _Infeetion = " WSFHEy
Inbreus:

PPGOT v/ 72/ R PPO45 4/4 s
PPuUUZ v/b S PP0O46 4/6 inS
PPOU3 /5 S PPU47 9/9 S
PPO04 0/6 S PP0O4& 3¢ 3 S
PPUUS /4 S PP049 S 1 HS
PPUVG 5/5 S PPU50 24c S
PPUOY 6/6 S PPO51 0/o R
PPU0g 3/4 N PPO52 0/0 4
PPUTV 0/0 S PPO55 1/5 MR
PPUI1 9/9 S PPO506 22 S
PPU12 5/5 S PPU%8 %2 5
PP@1 3 7/9 inS PP05Y 3/4 S
PPUl4 4/4 S PPOcO 4/4 S
PPO15 7/7 S PPOO2 4/4 S
PPUTo 0/6 S PPOb4 5/5 S
PPU17 v/o S PPOLS 4/4 3
PPO1S 9/9 S PPOvb 7 S
PPUTY 717 S PPOGS 6/9 S
PPU20 3/46 IS PPO70 2/2 S
PPUZ2 7/7 S PPUT7I 4/4 S
PPU23 L/0 S PPQ72 2/2 S
PPUZG i/4 S PPU73 4/5 N
PPUZ) 0/6 S PPO74 2/3 i1S
PPUZ2v /5 S PPO75 5Y5 S
PPU27 7/7 S PPU/Y 2/2 S
PPUZo 7/10 1S PPO§1 a5 iR
PPUZY 6/b S PP0S2 4/4 5
PPU3V 5/5 S PP0s3 v/o S
PPUS] 4/5 S PPUs4 9/? §
PPU3Z 7/7 S PPUS5 7/8 [4S
PPU33 0/0 S PPUGG 6/0 S
PPU34 0/0 S PPUG7 0/0 S
PPU3H 7/7 S PPUSY 7 5

137 /¢ S Y &

o5 33 s 4] 10/10 S
PPU3Y 816 S PPG92 3/3 S
PPU4U 9/9 S PPOY3 3/3 S
PPUG2 2/4 1S PPUS4 /9 ¥S
PPU43 0/ S PPUSY 4/4 S
PPOS 1/1 S . PPU30 374 )
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Table A.2. (Cont'd)

Reaction to Reaction to
Line Infection WSV Line Infection YSHY
EEGRP-— - = e = PP163 /S : oo
PP099 4/4 S PP164 s S
PP102 5/8 MS PP1€7 9/10 1S
PP104 9/9 S PP163 5% e
PP105 3/3 S PP169 8/8 S
PP106 &/8 S PP171 0/4 R
PP109 2/2 S pPpP172 3/3 S
PP110 5/6 i1S PP173 0/3 R
PP113 1/1 S PP174 0/4 R
PP114 7/7 S PP175 2/2 S
g © 0/7 ) PP176 3/9 S
‘1RPI22 5/7 wS PP177 3/6 R
PP124 5/5 S PP1786 4/5 'S
PP125 4/6 i1S pP1792 378 g
PP126 10/10 S PP1&0 9/9 S
PP127 5/7 H PP181 0/5 %
BP29 6/7 MS PpP182 @4 R
PP130 1/11 1R PP18 3/3 S
PP132 0/2 R pP184 n/6 R
PP133 7/8 ) PP1E6 10/10 S
PP134 4/€ HS PP139 2 /3 iR
PP135 2/11 MR PP190 50 S
PP136 3/3 S PP19T 3/7 Bl
PP137 4/5 ) PP192 4/7 S
PP140 6/6 S PP193 617 S
PP141 3/3 S PP195 /10 D
PP142 a/4 S PPI19E 5/7 WS
PP143 23 1S pPo197 9/9 S
pPp142 417 MG PP193 0/4 o
PP145 3/8 S PP129 5/9 NS
PP145 5/5 S PP201 3/3 S
PpP14S 2/2 S PP203 3/5 M'S
PP159 717 S pp20na 7/ S
PP151 7/8 1S pP2nh 7/7 S
PP152 717 S PP206 5/ g
pP153 8/8 S PD207 4/4 S
PP154 /8 S pPP200 9/9 S
PPISS  4/4 S PP210 b 2
- E ¥ ppo 9/9 S
PP15G 5/56 kS PP211 °
pPIS7  4/4 S pp212 /% om
PP15S 27D S pPo213 _8/9 'S
PP152 5/6 'S PP213 5/6 r
PP1E0 £/5 S PP215 /% 3
PP1G] 2/ St PP210 ' 9
PP162 Lﬂ/S 'S pPn219 7/7 5



Table A.9. (Cont'd)

PP220
PP221
PpP22?
PP223
PP224
PP225
PP225
PP227
PP226
PP229
PP230
PP231
PP232
RIRZ 33
PP234
PP236
PP237
PP23u
PP239
PP24u
PP241
PP242
PP244
PP245
PP246
PP247
PP243
PP249
PPZ50U
PP251
PP223
PP254
PP255
PP2u6
PP259
PP260
PP201
PP202
PP263
PPlod
PP2ch
PP208&
PP203
PP27y
BBy 2
pPP273

Infection

4/5
4/4
2/3
9/9
o/7
4/5
2/3
ef7
0/10
0/6
/11
3/ 12
1/10
9/
0/4
0/ 8
u/3
u/1
u/2
/v
/5
7/ 10
0/4
0/5
u/1
0/10
10/10°
4/7
0/0
0/8
J/10
6/ 8
1/7
5/5
2/2
4/5
6/d
10/10
0/6
3/5
3/4
3/3
/2
4/8&

3/4

~

Reaction to
LSHV

1R
MR

T

A.

Line

PP2/4
PP275
PP2706
PP278
PP2E0
PP281
PP252
PP263
PP284
PP2&d
PP283
PP290
PP292
RPLY
PP257
PP2Y3
PP293
PP30U1
PP302
PP3U3
PP305
PP300
PP307

2-Way nybrids
SD26xB&
50AXBS

3-way hybrids
PP023xSD26x8B8
PP029xSD26xB&
PPC090xSD20xBS
PP229xSD26x88
PP232xSD26xBs
PP23530xSD26xBU
PP261xSD25xB3
PPZ2ToxSD20xB5
PP256xS026x36
PP307xSuU26xBg

PPU23x50/AXB8
PPO29x50AX3E
PPJ20%50A%b6 .
PPZ29x53AXES
PP232x50AXBS
PP235x50AX0S

Infection

876 ———

4/7
4/5
4/7
MY
8/10
2/3
4/4
4/7
9
33
0/2
4/4
5/0
0/2
0/9
0/2
0/2
0/5
0/10
1/7
3/3
10/10

1/6
1/6

5/6
3/0
0/0
0/o
1/7
7/7
6/6
4/0
i / 4

4/4

3/9
2/0
3/5
1/0
1/7
§/5

/8

Reaction to
WSV

S5

1S
inS
S
MS
IS
MS
S

(7]

Fgi Vel ol Vo I V0 Bt

7

VUL WnNITOTT DX X

MR
iR

IS
MS

"R

(T2 Ve Ry Vol Vo]
(V2]

C e

VSRV iR 7
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Table A.9. (Cont'd)

Reaction to Reaction to
Line Infection WSidV Line Infection WSV
Commercial Hybrids: PP261x50AxB8 2/4 MS
PP274x56AxB8 1/5 iR
Pioneer 38GHF 1/5 iR PP2EGX56AXBE  2/6 MR
Sokota Ts-50 4/5 IS PP307x56AxB8 5/7 MS

[— —— i T+ - e L e L LA LT W e P A =2 B o T o =" T T PR P b s BT Ll T o BT e e

1/ S = susceptible, 100% infection; i1S = moderately susceptible,
50-99% infection; MR = moderately resistant, 1-49% infection;
R = resistant, 0 infection.

2/ dHumerator, number of infected plant; denominator, total
number of inoculated plants.



	South Dakota State University
	Open PRAIRIE: Open Public Research Access Institutional Repository and Information Exchange
	1968

	The Reaction of Inbred, Single, Three-way and Four-way Hybrid Corns to Wheat Streak Mosaic Virus and Kernel Red Streak
	Josetino B. Tunac
	Recommended Citation


	Tunac-Josefino_1968-0001
	Tunac-Josefino_1968-0002
	Tunac-Josefino_1968-0003
	Tunac-Josefino_1968-0004
	Tunac-Josefino_1968-0005
	Tunac-Josefino_1968-0006
	Tunac-Josefino_1968-0007
	Tunac-Josefino_1968-0008
	Tunac-Josefino_1968-0009
	Tunac-Josefino_1968-0010
	Tunac-Josefino_1968-0011
	Tunac-Josefino_1968-0012
	Tunac-Josefino_1968-0013
	Tunac-Josefino_1968-0014
	Tunac-Josefino_1968-0015
	Tunac-Josefino_1968-0016
	Tunac-Josefino_1968-0017
	Tunac-Josefino_1968-0018
	Tunac-Josefino_1968-0019
	Tunac-Josefino_1968-0020
	Tunac-Josefino_1968-0021
	Tunac-Josefino_1968-0022
	Tunac-Josefino_1968-0023
	Tunac-Josefino_1968-0024
	Tunac-Josefino_1968-0025
	Tunac-Josefino_1968-0026
	Tunac-Josefino_1968-0027
	Tunac-Josefino_1968-0028
	Tunac-Josefino_1968-0029
	Tunac-Josefino_1968-0030
	Tunac-Josefino_1968-0031
	Tunac-Josefino_1968-0032
	Tunac-Josefino_1968-0033
	Tunac-Josefino_1968-0034
	Tunac-Josefino_1968-0035
	Tunac-Josefino_1968-0036
	Tunac-Josefino_1968-0037
	Tunac-Josefino_1968-0038
	Tunac-Josefino_1968-0039
	Tunac-Josefino_1968-0040
	Tunac-Josefino_1968-0041
	Tunac-Josefino_1968-0042
	Tunac-Josefino_1968-0043
	Tunac-Josefino_1968-0044
	Tunac-Josefino_1968-0045
	Tunac-Josefino_1968-0046
	Tunac-Josefino_1968-0047
	Tunac-Josefino_1968-0048
	Tunac-Josefino_1968-0049
	Tunac-Josefino_1968-0050
	Tunac-Josefino_1968-0051
	Tunac-Josefino_1968-0052
	Tunac-Josefino_1968-0053
	Tunac-Josefino_1968-0054
	Tunac-Josefino_1968-0055
	Tunac-Josefino_1968-0056
	Tunac-Josefino_1968-0057
	Tunac-Josefino_1968-0058
	Tunac-Josefino_1968-0059
	Tunac-Josefino_1968-0060
	Tunac-Josefino_1968-0061
	Tunac-Josefino_1968-0062
	Tunac-Josefino_1968-0063
	Tunac-Josefino_1968-0064
	Tunac-Josefino_1968-0065
	Tunac-Josefino_1968-0066
	Tunac-Josefino_1968-0067
	Tunac-Josefino_1968-0068
	Tunac-Josefino_1968-0069
	Tunac-Josefino_1968-0070
	Tunac-Josefino_1968-0071
	Tunac-Josefino_1968-0072
	Tunac-Josefino_1968-0073
	Tunac-Josefino_1968-0074
	Tunac-Josefino_1968-0075
	Tunac-Josefino_1968-0076
	Tunac-Josefino_1968-0077
	Tunac-Josefino_1968-0078
	Tunac-Josefino_1968-0079
	Tunac-Josefino_1968-0080
	Tunac-Josefino_1968-0081
	Tunac-Josefino_1968-0082
	Tunac-Josefino_1968-0083
	Tunac-Josefino_1968-0084
	Tunac-Josefino_1968-0085
	Tunac-Josefino_1968-0086
	Tunac-Josefino_1968-0087
	Tunac-Josefino_1968-0088
	Tunac-Josefino_1968-0089
	Tunac-Josefino_1968-0090
	Tunac-Josefino_1968-0091
	Tunac-Josefino_1968-0092
	Tunac-Josefino_1968-0093
	Tunac-Josefino_1968-0094

