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INTRODUCTION L
Sterility mosaic (SM) is onc of the most important discascs of pigeonpca (Cajanus cajan (L))
Millsp.) in Indiz causing an annual loss of 205,000 tonncs of grain, cspccially in thc statcs of
Bihar, Gujarat, Karnataka and Uttar Pradesh (Kannaiyan e7 a/., 1984). Thec discasc is prcsumecd
to be causcd by a virus, although thec causal agcnt is yct to be dcectermined (Capoor, 1952). Scth
(1962) and Nenc (1972) reported that the eriophyid mite, Aceria cajani ChannaBasavanna could
transmit SM. However, in spitc of the lack of cvidence of the viral naturc of this pathogcecn and its
association with the discased plants, mitec toxacmia could be the possible causc of
SM (Slykhuis, 1980). There is also no information on thec naturec and extent of sprcad of the
discasc under ficld conditions and the rclationship bectween the mite vectorand SM pathogen. In
this paper, results of the studics on the possibility of a mite-transmittecd pathogen becing the causc
of SM, rclationship bectwecen the mite vector and SM pathogen, and sprcad of the
discasc and thec mite vector undecer ficld conditions arc rcportcd.

Zoxaemia or feeding by criophyid mites does not incite sterility mosaic

As thcere is no evidencce of viral ctiology of SM and somec criophyid mites producc toxacmias
(Slykhuis, 1980), we conductcd cxperiments to clucidate whether criophyid mites could
producec toxacmia in pigconpca.

During thc summer of 1977, onc apparcntly hcalthy plant was locatecd among a group of
pottcd plants of SM-suscepltliblc cultivar, BDN 1, that werce artificially inoculatcd with SM |, by thce
leaf stapling technique (Nene and Rcddy, 1976). Microscopic cxamination of the lcaves of this
plant revcaled hcavy colonization by the criophyid mitc vector. The plant was isolated from the
diseascd plants and after a wecceck, the eriophyid mitcs werce transferred onto hcecalthy plants of
SM-suscepltlible cultivar BDN 1. The criophyid mitecs multiplicd rapidly but nonc of thesc plants
deveclopcd SM, indicating that SM is not causcd by the fecding of criophyid mitcs
or toxaemia. Subscquent scrial transfcr of these criophyid mites to scvceral batches of hcalthy
plants of BDN 1 for over five ycars did not rcsult in SM symptoms.

Experiments werc conductecd to find out whether the criophyid mites maintaincd
on healthy BDN 1 plants had thec ability to transmit SM pathogcn. Thesce criophyid mites werce
cxposed to SM discascd pigconpca leaf discs (1 cm?) floated on water for 30 minutes and werc
transferred to healthy plants of BDN 1 at the ratec of 10 criophyid mites/plant. Four out of six
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such inoculated plants developed SM symptoms. Thus thMiophyid mite population
maintained on healthy BDN 1 could transmit the SM pathogen. These eriophyid mites were used
to transmit SM pathogen repeatedly in several experiments. This confirms that these eriophyid
mites had an ability to transmit SM pathogen (Seth, 1962).

SM pathogen-vector relationship
Experiments were conducted to determine the relationship between the SM pathogen andi
the eriophyid mite vector, and the pattern of distribution of the vector. i

Number of eriophyid mites and SM transmission efficiency

Mites maintained on SM infected cultivar BDN 1 potted plants at ICRISAT Center were used
for this study. Seven to ten-day-old BDN 1 plants grown in 10 ¢m plastic pots (one plant/pot)
were used for transmission studies. The number of eriophyid mites used for inoculation ranged
from one to 20 per plant. Uninoculated plants served as controls. For each treatment, .
seven to ten plants were inoculated. Final observations of SM infection were made 30 days after :
inoculation. The experiment was repeated four times. "

The percentage transmission obtained with one eriophyid mite/plant ranged from 20 to 60
(average 35.5%). With two to ten eriophyid mites/plant, the transmission ranged from 375 t0
100%. With 20 eriophyid mites/plant, 100% transmission was obtained consistently (Table 1).

Table 1
Influence of number of eriophyid mites (4ceria cajani) on transmission of pigeonpca
sterility mosaic pathogen

Number Trial 1 Trial 1I Trial 111 Trial IV
of (1982-83) (1982-83) (1983-84) (1983-84)
mites
per No. of No.of No.of No.of No.of No.of No.of No.of Mcan %
seed- plants plants plants plants plants plants plants  plants SM in-
ling inocu- infec- inocu- infec- inocu- infec- inocu- infcc- fection
lated ted lated ted lated ted lated ted

1 10 4 10 2 10 6 9 2 - 35.5

2 10 8 10 7 10 9 9 7 79.5

3 10 7 10 7 10 10 10 7 71.5

4 10 7 9 5 10 10 7 6 719

) 10 10 8 3 10 10 8 8 84.4

10 10 10 8 4 10 10 9 7 82.0
20 10 10 10 10 NT NT NT NT 100.0
check 10 0 10 0 10 0 10 0 0 ’
NT = not -tested ‘
Acquisition of SM pathoger: by eriophyid mite ‘ i

Nonviruliferous eriophyid mites maintained on potted BDN 1 plants in the incubator (24 h

light, 30°C) at ICRISAT Center were used in this study. Detached pigconpea SM infected leaves,

free of eriophyid mites and hcld in acrylic cages (Tashiro, 1967) were uscd for acquisition of"
SM pathogen by the mite. Acquisition access periods ranging from five minutes to six hours were
tested. Seven to ten-day-old BDN 1 plants grown in 10 cm plastic pots (one plant/pot) were useq
as test plants. Ten eriophyid mites/plant were uscd in trial 1 and five in trial 2, Observations oq
SM infection were recorded 25 days after the transfer of the eriophyid mites. In both the trial
eriophyid mites could acquire the SM pathogen within five minutes (Table 2).

Table 2
Influence of a’cquisition access period on transmission of pigconpea sterility mosaic
pathogen by Aceria cajani

Acquisition Trial 1 Trial 2

access

period No. of plants No. of plants No. of plants No. of plants

inoculated infected inoculated infected

5 min 10 4 8 1

1S min NT NT 9 1

30 min 10 0 10 0

1 hr. 10 0 8 0

2 hr. 10 10 10 0

4 hr. 10 0 10 0

6 hr. 10 0 8 0

0 hr. 10 0 10 0
(Control)

{ NT = Not tested
. Influence of inoculation access period on SM transmission by eriophyid mite

Viruliferous criophyid mitcs maintained on SM-infected potted plants of BDN 1 were used in
the study. Seven to ten-day-old BDN | plants grown in 10 cm plastic pots were uscd as test
plants. Inoculation access periods of ten minutes to four hours were tested. After the required
inoculation access periods, the criophyid mites were killed by spraying 0.1% mecthyl
demcton. One criophyid mite/plant was used in trial 1 and in trial 2, five mites/plant were uscd.
Obscrvations on SM infection were recorded 30 days after transfer of the mites.

The data presented in Table 3 show that more than ten minutes of inoculation
:access period was required tor SM transmission.

Table 3
Influence of inoculation access period on transmission of pigeonpea sterility mosaic
pathogen by Aceria cajani

.!noc?lation Trial 1 (82-83) Trial 2 (84-85)
access

)l‘ccc.iing No. of plants Pcr cent SM No. of plants Per cent SM
period inoculated infection inoculated infection
10 min 10 0 10 0
20 min 10 0 10 30
30 min 10 10 10 10

_. 1 hr 10 50 10 20

i 4 hr NT NT 10 30
Continued fecding

(Unsprayed check) 10 40 10 100

NT = Not tested

Spread of SM under field conditions

Wind is considcrcq lo be the principal mcans of dispersal of the criophyid mites (Slykhuis,
\1980). There was no information on the extent of spread of mite vector and SM under ficld
C

onditions in relation to wind dircction
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During a period of four years from 1980 to 1984 several experinf®ts were conducted in the
field to study the extent of spread of SM from the inoculum source in relation to wind direction.
The results are briefly reported.

In all the experiments, a four-row hedge of an SM-tolerant cultivar (NPWR 15), sown yearly in
November-December and artificially inoculated with SM by the leaf stapling technique, scrved

as an inoculum source for the spread of the disease to the normal crop sown in June-July, the

following year.

Spread of SM dowawind from inoculum source in a crop

The extent of spread of SM from an inoculum source infector hedge onto susceptible cultivar
BDN 1 sown at intervals of 10 m in a screening block up to 216 m was studied within a span of
four years. The disease incidence was recorded at monthly intervals from sowing to maturity of
the crop. The final SM incidence recorded at the maximum distance studicd in ecach
of four years is presented in Table 4. The SM incidence was almost 100% up to a distance of
200 m from the infector hedge in all the four years.

Table 4
Extent of spread of pigeonpea sterility mosaic from source of inoculum downwind across
the crop at ICRISAT Center

Plant Mites 125

! confirming that the infector hedge was a primary source of inoculum. During the sccond month,
therc was a sudden splrt in SM incidence and even the last row (206 m distance) showed 82% SM
incidence as comparcd to 4% in the first month. This sudden incrcase in SM spread after a month
suggested that either the spread of primary inoculum was greatly enhanced due to cfficient
dispersal of the vector favourcd by weathcer conditions or that the secondary sources
| of inoculum were responsible. However, it was obscrved that in other scasons also, the sudden
! increase in discase incidence on the more distant rows usually takes place a month after sowing,
confirming the possible role of sccondary spread of inoculum.

Long distance spread of SM in relation to wind direction
The wind dircction at ICRISAT Center during Junc-September is west-southwest.
Further cxperiments were conducted to find out the maximum distance to which the mite could
sprcad the discasc in different dircctions from the inoculum source. Healthy potted plants of the
* cultivar BDN | werc used for studying the sprcad of the discase. The maximum distance of
- discase sprcad during the two ycar study is prescented in Table 5. The discasc spread up to 2000 m
" in castern (downwind) dircction in 54 to 77 days. In the western direction, the diseasc spread up
10 200 m at a low frequency (13.2%). The discasc spread to 400 m in the northern and 300 m in
the southern dircctions at a very low frequency (2.1%) (Table S). There was considerable
i variation in thc cxtent of discase spread between the two years.

Year Maximum distance (m) Days for spread Per cent diseasc in

of spread from susceptible genotype Table §

source studied (BDN 1) control rows Spread of pigconpea SM in different wind dircctions from source of inoculum, at ICRISAT
1980-81 216 211 99.4 ¢ Center, 1981-83 .
1981-82 205 218 99.9  Year Dircction Maximum Intervals(m) Maximum Days for Pecr cent
1982-83 206 224 100.0 : from distance at which distance of spread SM
1983-84 206 210 98.0 : source monitored(m) monitoring spread from

' pots were kept source (m)

The SM incidence recorded at different intervals at different distances from the moculum 1981-82 East 1000 100 1000 54 3.2
source during the 1982-83 season is presented in Fig. 1. Up to about one month, the SM West 200 100 200 54 13.2
incidence showed a progressive decrease with increasing distance from the source of inoculum | ( North 500 100 400 54 1.3

! South 500 100 300 54 2.1

100 . _ 270an 1982-83  East 2000 100 2000 72 5.7

. ‘ West 100 25 25 77 2.7
\ ‘*\‘_‘/\ ' North 500 100 . 77 0.0
‘ 20 At South 500 100 . 77 0.0

Percent SM nadence
8

0 v T

° 50 100 150 200

C.stance (m) kom the miecior hedge

*No incidence was recorded up to 100m which was the minimum distance tested.

The studics thus indicated morce spread in the downwind dircction than in other dircctions

: from the vector source. The sprecad of SM up to 200 m in the dircction of the downwind was

i usually very high, recaching a Icvel of 100%, whilc in thc other dircctions, it was ncgligiblc. These

! tesults confirm the role of wind in the dispersal of the criophyid mite vector and conscquently in
the sprcad of SM discasc.

Effect of distance from the source on the eriophyid mite populations
During October 1981, we cxamined BDN 1 (susceptible check) plants at three different

219 distances from the infector hedge in the SM screening nurscry at ICRISAT. At cach distance, six

random plants were sampled and the total number of leaves at top, middle and bottom strata
. were counted. From cach stratum two lcaves were taken at random, and the number of mites

Fig. 1. Incidence of pigeonpea sterility mosaic in a susceptible cultivar at different distances from lhe on them was counted.

infector hedge at different dates during the 1982-83 season at ICRISAT Center.

The results revealed that the number of criophyid mitcs as well as the population per plant
were significantly differcnt between plants of the samc genotype at different distances from the
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