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Environment affects aphid population and virus transmission in potato fields
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Abdgract
Consecutive three years (2002-2003, 2003-2004 and 2004-2005) data on the buildup of vector (Myzus persicae and Aphisgossypii) populationin the
seed potato field at Domar farm revealed that the vector popul ation was declined with the increase of relative humidity while it wasincreased with
theincrease of temperature. The relationship of the vector population build in the field with the rel ative humidity and temperature were found to be
negatively and positively correlated, respectively. However, the lowest number of aphids was counted during third week of November to second
week of January and the highest population was found in second week of November. The results demonstrate the time of sowing of potato and haulm
pulling to protect seed potato against Potato virus Y and Potato leaf roll virus.
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Introduction

The two tuber-borne viruses, namely Potato virus Y (PVY) and
Potato leaf roll virus (PLRV), cause tremendous yield loss of

potato crop in almost all the potato growing regions of theworld*
2, Both the viruses are recognized as the magjor factors for the
degeneration which contributes poor yield in the successive crops
grown from thevirus-infected seed potato *%. PVY and PLRV are
transmitted in the field by aphids, mainly Myzus persicae and

Aphis gossypii, as reported by several workers 7°. It is an

established fact that the epiphytotic development of PVY and

PLRV in potato field is caused by the aphid vectors which is a
common problem of potato cultivation aswell as production of

seed potato free from the infection of these two viruses. It has
been reported that PVY and PLRV aretransmitted inthefield by
the aphidsin non-persistent and persistent manner, respectively2.
Soincomparisonto PLRV, PVY spreadsinthefield very rapidly *
10 Theinfluence of temperatureand relative humidity on thebuild
up of aphid population in the potato field has been reported to be
positively and significantly correlated 213, Moreover, the positive
correlation between the percentage of PVY- and PLRV-infected
potato plantsin the field with the aphid population present in the
field have been reported by a number of researchers 1 %5, So,

potato seed crop management against the infection of PVY and
PLRV islargely dependent upon the management of aphidsinthe
potato field. Khan and his co-worker worked on the monitoring of
aphidsin different localities of Bangladesh with aview tofind out
locations for the production of seed potato free from PVY and
PLRV 14, Based on their results, Domar farm of Bangladesh

Agricultural Development Corporation (BADC) was selected to
produce foundation seed potato since the population build up of
aphidswasfound favourablefor the cultivation of seed potatoin
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Domar. Considering the facts discussed above the present study
was conducted to find out the pattern of population build up of
aphid vectorsin the potato field of Domar inrelation to temperature
and relative humidity.

Materialsand M ethods

Four different yellow water traps as suggested and designed by
Moericke ¢ where used for monitoring of aphid vectors in the
potato field of Foundation Seed Potato Production Farm of BADC,
Domar, for consecutive three years started from 2003-2004, 2004-
2005, 2005-2006. The size of each water trap was49.5 cm length,
32.5 cm breadth and 8 cm height with angle of 65°. Thetrapswere
placed at 1 m height from the soil.

The aphid monitoring trapswere placed on November 14" and
kept up to March 7" of each year. The half of theyellow trap was
filled with fresh tap water. Few drops of liquid soap (Trix) were
added to the tap water so that aphids could be unableto fly after
falling onto thetraps. Thetrapped aphidswere counted from the
traystwicein aweek at 10 am. which was continued up to the
date of haulm pulling (March 7). After counting the aphids the
water of the traps was changed with fresh water.

Data on the temperature and relative humidity were collected
from the meteorological station of Foundation Seed Potato
Production Farm, Domar, Nilphamari, for the successive three
cropping seasons. Thegraphs, correl ation and regression between
population of aphid vector and temperature and rel ative humidity
were employed on weekly basis.
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Results
Aphid population influenced by temperature: The weekly
average of meteorological dataliketemperature, relative humidity
and the number of aphids caught by four yellow water traps placed
in the potato field in successive three seasons 2003-2004, 2004-
2005, 2005-2006 arepresented in Table 1.

It seemed that in crop season 2004-2005 aphid number was
higher than 30 during 3 week of November to 2™ week of
December when the prevailing temperaturein the potato field was
around 21°C. The number of aphidswasreduced to 10in 4" week
of December when the prevailing temperaturewas 17.39°C. After
1% week of January there was gradual increase of aphid number
which reached up to 260 in the 3 week of February when the
temperature was 22.76 °C (Fig. 1A) and the aphid population
seemed to bereduced afterwards. Therewasapositive correlation
of aphid popul ation with the temperature as theregressoneguation
wasY = 0.1228x - 06748, R? = 04465 (Fig. 1B). Thetrend wasalmost
identical inthe cropping season of 2004-2005 and 2005-2006 (Figs
2 and 3). This trend of aphid population build up in the potato
fieldin relation to temperature was found to be similar in case of
three seasons average. In this case the aphid population was
positively correl ated with temperature (Y = 0.1071x - 0.3574, R?=
0.2398).

Aphid population influenced by relative humidity: In the three
consecutive cropping seasons (2003-2004, 2004-2005, 2005-2006)
the aphid population in relation to relative humidity is presented
inTable1land Figs4 and 5. In all thethree cropping seasons aphid
population was higher when the relative humidity was around
71% and the lowest aphid population was counted when the
relative humidity was around 73%. With the decrease of relative
humidity there was an increase of aphid population and it was
highest when the rel ative humidity was around 65% in 2004-2005.
The average of aphid population of three cropping seasons
demonstrated the similar phenomenon as observed in the
individual cropping seasons. Theregression analysisproved that
therewasanegative correlation of aphid population with relative
humidity in all the consecutive three cropping seasons. Itisalso
same in case of the average of three seasons since regression
analysis developed the equation as Y = 0.1071x - 0.3574, R? =
0.2398(Fig. 4).

Field epidemiology of PVY and PLRV in relation to PVY and

PLRV: The data of the three consecutive years average on aphid
popul ation and the number of PVY and PLRV infected plantsare
presented in Fig. 5. The spread of PVY and PLRV and mixed

infection of these two viruses in potato crop was found to be

positively and significantly correlated with the number of aphid
population (Fig. 6). A linear regression linewas devel oped showing
theequationY =4.5866x - 4.1828, R? = 0.8946. The equation was
explained at 89% level of confidenceregarding the spread of PVY
and PLRV inthepotato field in relation to the population of aphid
vectors.

Discussion

Theresultsof the present study demonstrated that the Foundation
Seed Potato Production Farm of BADC, Domar, wasnot freefrom
aphid vectorsalthough thelowest number of aphidswasrecorded
at therangeof 17-20°Ctemperatureand 65to 71% relative humidity.
However, the aphid population was found to be low during 3
week of November to 2™ week of January. The resultsindicated
that adjustment of slowing time of seed potato during 3 week of
November might be useful to avoid high population of aphid

vectorsin the field during vegetative growth stage of the potato
plants. As both the PVY and PLRV are aphid-borne viruses, the
aphid populations in the field solely determine the epiphytotic
development of these two viruses. Moreover, it was observed

that thefield epidemiology, i.e. thespread of PVY and PLRV inthe
potato field, wasfound to be positively and significantly correl ated
with the vector population. Theresultsindicated that, the vectors
beyond the critical limit such as 2-3 aphids/water yellow traps
placed in the potato field were significant to produce PVY and
PLRV epidemy inthe potato field. Theresults of the present study
arein conformity with the results of other workers? %1719,

Table 1. Weekly temperature (°C), relative humidity (%) and average aphid population

(no/tray) on three successive years.

Week 1™ year (2003-04) 2" year (2004-05) 3" year (2005-06)
Temp. %RH Aphid Temp. %RH Aphid Temp. %RH Aphid
Nov3¥week 2135 70.60 3550 2220 6850 3550 2225 7650 33.00
Nov 4" week 2090 71.10 37.00 21.80 70.00 36.75 21.00 73.50 44.50
Dec 1" week  20.50 72.65 39.25 2134 71.10 39.00 20.62 72.00 40.00
Dec 2™ week 20.80 69.90 36.00 2120 71.75 3550 19.88 68.95 36.00
Dec 3 week 18.65 72.10 26.00 18.85 71.65 2575 2152 7269 25.50
Dec 4" week  17.39 7320 1025 1840 7250 1025 20.02 7400 13.50
Jan 1 week 1515 84.10 1325 1826 73.05 1325 1720 75.55 13.25
Jan2™ week  17.75 78.05 2425 1753 7325 4125 1625 8650 35.00
Jan3“week  16.65 7645 5350 1873 7478 8575 1835 72.00 61.00
Jan 4" week 19.00 76.40 70.50 18.50 74.45 106.25 19.50 72.00 91.25
Jan 5™ week 1894 74.60 89.75 18.69 7471 18225 20.50 7130 166.75
Feb 1% week 18.79 68.05 120.00 18.18 7490 208.00 2130 69.50 221.25
Feb 2" week 20.81 66.90 197.50 2234 66.40 253.00 2230 74.75 241.00
Feb3“week 2276 71.55 260.00 17.60 6538 301.25 2290 7555 288.50
Feb 4™ week 2278  69.50 226.50 21.90 67.50 220.75 2325 69.75 199.00
Mar ¥ week  22.95 64.65 10525 2442 6655 102.00 2525 62.50 139.50
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Figure 1. Effect of temperature (°C) and aphid popul ation and rel ationship between temperature (°C) and aphid population during 2003-2004 (A &

B) and 2004-2005 (C & D), respectively.
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Figure 2. Effect of temperature (°C) and aphid population (A) and relationship between temperature (°C) and aphid population (B) during 2005-
2006 and the three year (2003-2006) average effect of temperature (°C) and aphid population (C) and relationship between temperature (°C) and
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