Journal of Pharmacognosy and Phytochemistry 2018; 7(5): 1730-1733

Journal of Pharmacognosy and Phytochemistry

Available online at www.phytojournal.com

P
|:| Phytochemisty

E-ISSN: 2278-4136
P-ISSN: 2349-8234

JPP 2018; 7(5): 1730-1733
Received: 14-07-2018
Accepted: 15-08-2018

Rakesh Kumar Sharma
Regional Research Station for
Kandi Area (PAU, Ludhiana),

Ballowal Saunkhri, Distt- S.B.S.

Nagar, Punjab, India

Yogesh Khokhar
Regional Research Station for
Kandi Area (PAU, Ludhiana),

Ballowal Saunkhri, Distt- S.B.S.

Nagar, Punjab, India

Correspondence

Rakesh Kumar Sharma
Regional Research Station for
Kandi Area (PAU, Ludhiana),

Ballowal Saunkhri, Distt- S.B.S.

Nagar, Punjab, India

Effect of weather parameters on the seasonal
abundance of peach leaf curl aphid, Brachycaudus
helichrysi (Kaltenbach) on peach in lower
Shiwaliks of Punjab

Rakesh Kumar Sharma and Yogesh Khokhar

Abstract

Peach leaf curl aphid Brachycaudus helichrysi (Kaltenbach) is regular and destructive pest of peach in
lower Shiwaliks of Punjab causing nearly 50 percent crop loss due to less fruit set and early fruit drop.
Keeping in view the economic importance of this pest the present study was conducted from 2013-2015
to determine seasonal incidence and effect of weather parameters on B. helichrysi build up. The results
revealed that mean aphid population for the year 2013, 2014 and 2015 was 106.1, 123.3 and 127/10
leaves, respectively which showed that over the years the pest incidence has increased. The highest mean
aphid population was recorded during March (195.62/10 leaves) followed by February (90.75/10 leaves)
and declined in the month of April (64.37/10leaves). The correlation coefficient was positive but
significant with maximum temperature Tmax (r= 0.941* and r=968%*) in the month of February and March
respectively and significant negative correlation was observed with T max (r=--0.962) in April. Similarily
minimum temperature showed positive but non significant (r=0.860 and r=0.520) correlation with aphid
population in February and March respectively while negative and significant relation (r=-950*) was
observed in April. Rainfall exhibited insignificant negative (r=-0.782, r=-0.504 and r=-0.295) impact on
the pest multiplication for these months. The correlation coefficient of mean relative humidity was
positive and significant so at lower RH there was decrease in aphid population. There was significant
reduction in fruit yield (by 32%) due to aphid incidence. Therefore results depicts that temperature and
RH plays important role in the build up of aphid population during different months hence the predictions
and forewarning of the aphid population by using weather parameters will be helpful in management of
this pest.
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Introduction

Peach (Prunus persica Batsch), fruit tree of the rose family (Rosaceae) is one of the important
stone fruits which is cultivated in temperate climates, as it has chilling requirement that
tropical or sub-tropical areas generally cannot satisfy except some part of Jammu & Kashmir,
Himachal Pradesh, Punjab, Haryana, Uttarakhand, parts of Uttar Pradesh, Tamil Nadu and
North Eastern states [I. Most of peach cultivars require 500 hours of chilling (0 to 10 "C) and
during this period, plants remain dormant [, It bears an edible juicy fruit called a peach or a
nectarine. In Punjab, it is grown on an area of 1,897 ha with production of 33,852 MT of fruits
annually 1. Moreover the demand for the stone fruits and their processed products has
increased because of its high nutritional value (rich in vitamin A, iron and proteins). Peach is
generally consumed as fresh, delicious squash and other processed products could be prepared
from its varieties, viz. Sharbati, Shan-i-Punjab, Saharanpuri, Prabhat and Florda Red,
cultivated in the north Indian plains. In Kandi region of Punjab peach is generally grown in the
irrigated areas. In early spring season many insect-pests are affecting the productivity of peach
however; Peach leaf curl aphid B. helichrysi is one of the most destructive pest in peach
orchards. The pest is highly polyphagous infesting about 175 species belonging to 115 genera
and 49 plant families in India . This pest damages the crop by sucking sap from leaves,
flower buds and newly formed fruits, young leaves curl up and finally turn pale, fruits either
do not set or fall off prematurely resulting into poor yield thus causing nearly 50 percent crop
loss due to less fruit set and early fruit drop. The extent of infestation generally exceeds 50
percent if the timely measures are not taken [,

Chandel et al. (2001) [ reported that high incidence of B. helichrysi cause significant
reduction in leaf area and total chlorophyll content, with marked decrease in fresh and dry leaf
weight so considered as destructive insect pest of peach in the country 7€,
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Besides peach it also infests nectarines, almonds, apricots,
prune and plum. Aphids are greatly affected by weather
parameters such as temperature, relative humidity, rainfall etc
and these are adapted specifically to the set of environmental
and physiographic conditions especially for weather where
crops are grown. Therefore, for proper management of aphids,
a good understanding of their population dynamics which is
been impacted by above weather parameters is critically
important [¥1, Several studies have indicated that weather
plays an important role on the aphid appearance,
multiplication and disappearance * 02, The population
fluctuation mostly depends upon environmental factors so
better understanding between environmental factors and
insect pest relationship help them to manage the pest
population before going to economic injury level and cause
increase in yield. Therefore, knowledge about the seasonal
population dynamics of pests are the key for preparing
management programs. Keeping these points in view, the
present investigation was carried out to fulfill the following
objectives:
1 To study seasonal population dynamics of peach leaf curl
aphid
2 To study the relationship between aphid population build
up and abiotic environmental factors such as temperature,
rainfall and relative humidity in peach in lower Shiwalik
of Punjab.

Materials and Methods

The studies were carried at Regional Research Station
Ballowal Saunkhri which is located in sub-montaneous area
comprising Shiwalik foothills in the state of Punjab, known as
the Kandi region, stretching in a thin belt along the north-
eastern border of the state. The field studies were carried out
in 5 year old well managed orchards of peach (var. Shan-i-
Punjab). All the recommended package of practices was
followed except for the routine insecticide application. The
experiment was laid out in a randomized block design (RBD)
and five peach trees were randomly selected representing one
replication. Observations were recorded on number of aphids

population on randomly selected 10 leaves per tree from all
geographical directions using hand lens (x 10). Observations
on leaves were recorded weekly during the peak infestation
period (February to April) of the pest for three years (2013 to
2015). Data on weather parameters viz. temperature in °C
(maximum and minimum), percent relative humidity
(average) and rainfall in mm were obtained from the
meteorological observatory, Regional Research Station, PAU,
Ballowal Saunkhri, Balachaur. The seasonal incidence of pest
and important weather parameter viz., temperature, relative
humidity and rainfall were correlated to find out the influence
of abiotic parameters on fluctuation. At harvest, fruit yield in
peach orchards was recorded in observation area and was
compared with yield where recommended insecticides were
applied. The data collected and generated for all the
parameters were statistically subjected to correlation and
stepwise regression analysis according to the standard
methods (31, Significance level of 5 percent for correlation
was determined. SPSS software version 16.0 was used for
statistical analysis following the standard procedure.

Result and Discussion

Incidence of peach leaf curl aphid, B. helichrysi on peach
The results revealed that pest incidence was increase in three
consecutive years from 2013-2015 has increased. The mean
monthly pest population for three years was highest during
the month of March (195.62) followed by February (90.75)
and declined in the month of April (64.37). On the basis of
three years observations the activity of pest commenced from
February and continued increasing pre and post blooming
period with increasing warming of weather, the population
started declining after March.

The aphid population was noticed on the plants during the last
week of January (5" standard week) with an initial population
of 50.1, 82.4 and 72.3 aphids/10 plants in the year 2013, 2014
and 2015 when the minimum and maximum temperature
ranged from 5.9 °C to 22.8 °C, relative humidity ranged from
71.2 to 81.8 percent and rainfall of 10.8 to 12.2mm,
respectively (Table 1).

Table 1: Seasonal Incidence of peach leaf curl aphid, B. helichrysi on peach

2013 2014 2015 Monthly
No of |Max | Min . No of |Max | Min . No of [ Max [Min . average
Months** SMW* - RH |Rainfall . RH [Rainfall - RH|Rainfall| No of
aphids/10|temp | temp %) | (mm) aphids/10|temp | temp @) | (mm) aphids/10|temp [temp )| (mm) | aphids/10
leaves | (°C) | CC) | \7° leaves | (°C) | C€c) | \7° leaves | (°C) |(C) |\ ﬁ eaves
Jan-Feb | 5 50.1 |228| 79 |746]| 108 824 |19.6| 82 |818]| 00 723 |21.6|59|715 122
Feb Il 6 742 |216| 72 |748| 40 708 |186| 7.8 [83.0| 10.6 104.1 |239|6.4 (736 0.0 90.75
Feb 11 7 884 |26.6| 85 |77.7| 12.6 601 |194] 6.6 |79.2]| 15.2 1542 | 25.710.0(75.2| 4.2 '
Feb IV 8 56.2 [225] 9.8 [81.6]| 35.0 158 227186 |771| 28 118.2 | 26.9 |12.9]75.3] 435
Feb- March | 9 1024 |253| 94 |708| 10.8 1152 | 222 95 |742| 402 90.3 [22.6]9.879.2] 80.2
March I 10 2642 |295]|13.0|66.6| 0.0 2968 [25.1]100|61.7| 9.6 299.2 | 25584 (720 4.6
March 111 11 2886 [274 (116|644 7.2 2844 |281|122|713| 9.0 197.0 | 25.6 |11.5(69.6] 52.0 195.62
March 1V 12 1422 294136650 323 2183 [26.8]13.8|65.8| 102 217.2 |30.7|15.1|68.0 0.0
March V 13 1325 |282|142|661| 1.0 130.3 |285)|143[605| 338 155.7 | 315 16.3|62.7| 8.0
April | 14 118 323 [146|515| 0.0 119.2 | 304 (145|614 | 18 128.1 [29.016.5(68.1] 10.4
April 11 15 772 |344|173[493| 00 951 |331[125|447| 12 904 |33.0[16.9|58.8] 214
April 111 16 36.7 [358(17.3|48.7| 0.0 424 | 31.3|155]|573| 308 80.0 |352|186(58.2] 25 64.37
April IV 17 309 |346|178[519| 21 289 |372(183|480| 00 49.2 |37.0(19.8/48.2] 0.0
April V 18 224 [385[195|37.3| 00 248 381]21.0(511| 0.0 222 |38.1(185(439| 42
AnnuaI'Mean aphid 106 123.3 127
population/10 leaves

SMW*=Standard meteorological weeks
Jan-January, Feb-Febraury

The highest population (288.6 aphids/10 leaves) was recorded
in 11" standard meteorological week (SMW) when the
minimum and maximum temperature was 11.6 °C and 27.4

°C with relative humidity ranged 64.4 percent and rainfall of
7.2mm, respectively in year 2013. The highest mean
population 296.8 aphids/10 leaves and 299.2 aphids/10 leaves
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was recorded during 10" SMW during the year 2014 and 2015
respectively. However, lowest mean population of 22.4, 24.8
and 22,2 aphids/10 plants was recorded during 18™ SMW in
2013, 2014 and 2015, respectively when the minimum and
maximum temperature ranged from 18.5 °C to 38.5 °C,
average relative humidity ranged from 37.3 to 51.1 percent
and rainfall recorded 4.2 mm. The infestation of peach by this
aphid has been reported by several authors [* 14181 Qur studies

are in line with Purti et al. (2017) I who reported highest
population of coriander aphids in the 1t week of March.
During these three population aphid gradually increased from
its initial population from the 5" standard week attaining a
peak population in 10t and 11% standard week and then there
was a sudden decrease of aphid population upto 18" standard
week. There was significant reduction in fruit yield (by 32%)
due to aphid incidence when compared with sprayed orchards
(Table 2)

Table 2: Comparison of yield in aphid infected and sprayed orchard

Treatment | Fruit No | Fruit Weight (g) | Fruit Yield (Kg/tree)

Unsprayed 571.33 55.3 32.67
Sprayed 801.40 60.00 48.08

CD at 5% 9.31 1.2 3.4

Influence of weather parameters on the incidence of peach
leaf curl aphid, B. helichrysi on peach

The correlation studies of mean aphid population with mean
of different weather parameters (average of three years for
each month) revealed that a significant positive relation of
aphid population was recorded with the RH. There was
positive but significant correlation was observed with Tpmax (r=
0.941* and r=968*) in the month of February and March
respectively (Table IIl) which depicts that with increase in
maximum temperature there was increase in aphid population.
However, in the month of April significant but negative

correlation was observed with T max (r=--0.962) resulting in
decrease in aphid population with increase in maximum
temperature.  Similarily minimum temperature showed
positive but non significant (r=0.860 and r=0.520) correlation
with aphid population during the month of February and
March, repectively (Table 3) while negative and significant
relation (r=-950*) was depicted during the month of April
resulting in decrease in aphid population. Rainfall exhibited
insignificant negative (r=-0.782, r=-0.504 and r=-0.295)
impact on the pest multiplication for these months (Table 3).

Table 3: Relationship of mean incidence of B. helichrysi on peach with weather parameters during spring season from 2013-15

Weather Parameters February March April
No of aphids/10 leaves | No of aphids/10 leaves | No of aphids/10 leaves
T max (°C) -0.941* 0.968* -0.962*
Tmin (°C) -0.860 0.520 -0.950*
Relative humidity (%) 0.965* 0.319 0.843
Rainfall (mm) -0.782 -0.504 -0.295

*Significant at 5%

Relative humidity was the other most important factor closely
related to the activity of the pest. The correlation coefficient
of mean relative humidity was positive and significant
(r=0.965%) in the month of February while during March and
April it was positive and non significant (r= 0.319 and
r=0.843) so at lower RH there was decrease in aphid
population. The relative humidity recorded during the
February and March may be optimal for the aphid
development and in this period the higher incidence of aphid
was observed. The correlation coefficient studies indicated
that temperature and RH plays important role in the build up
of aphid population during different months. As pest
population decreases with increase in temperature, similarly
with decrease in the relative humidity the pest population
tends to decrease. So pest population causes more damage
under warm humid condition. These observations suggest that
among abiotic factors particularly temperature and relative
humidity play predominant role in determining the population
of aphids.

These findings fall in line with those Tobias and Olson (2006)
(201 who reported that environmental conditions especially
high temperature had adverse effects on the population of M.
persicae. Similarily Ghosh (2017) Y reported significant
negative influence of aphid (Aphis gossypii) incidence with
total rainfall. These results are in line with Yadav et al. (2018)
122 who reported significant negative correlation between
infestation of aphid with maximum temperature whereas
relative humidity showed positive significant correlation.

Further he present finding are in conformity with Kumar and
Paul (2017) 281 who found a significant negative correlation
between incidence of aphid and maximum temperature and
while significant positive correlation with relative humidity.
High humidity and cloudy weather is known to fasten the
population of this aphid 4. The aphid population was
negatively correlated with temperature sensing by Chaudhari
et al. (2001) 2°1, It is concluded from the present investigation
that the seasonal incidence of population build up of peach
leaf curl aphid on peach significantly influenced with the
change in the temperature. As in the temperature ranges from
18.6-26.6 °C the aphid population on the peach orchard was
significantly increased while in range from 26.6-38.1 °C there
was significant decreased in the aphid population build up.
Relative humidity from 80-65% was favourable for
population build up while further decrease in RH 65-35 %
was not conducive for the incidence of the pest. The
correlation studies further revealed that temperature had a
significant effect on population build up. The rainfall had
negative influence on the population build up. Farmers must
be advised to take appropriate plant protection measure to
minimize the damage when this favourable temperature
conditions are prevailing.

Acknowledgement
The authors are grateful to Director, RRS Ballowal Saunkhri
for providing necessary facilities.

~1732~



Journal of Pharmacognosy and Phytochemistry

References

1

10

11

12

13

14

15

Pathak RK, Pathak RA. Peaches. In: Temperate Fruits
(Eds.) S.K., Mitra, Bose, T.K., and Rathore, D.S.
Horticulture and Allied Publishers, Kolkata, 2001, 179-
232.

Sharma Y, Singh H. Effect of Various Training Systems
and Spacings on Flowering and Fruiting in Peach cv.
Shan-i-Punjab. International J of Current Microbiology
and Applied Sci. 2018; 7:446-455.

Anonymous. Package of practices for cultivation of fruit
crops. Punjab Agricultural University, Ludhiana, 2018,
76.

Arora RK, Gupta RK, Bali K. Population dynamics of the
leaf curl aphid, Brachycaudus helichrysi (Kalt.) and its
natural enemies on subtropical peach, Prunus Persica cv.
Flordasun. J of Entomol. Nemat. 2009; 3:36-42.

Gupta D, Singh G, Thakur N, Bhatia RS. Evaluation of
some novel insecticides, biopesticides and their
combinations against peach leaf curl aphid, helichrysi
infesting nectarine. J of Environmental Biol. 2017;
38:1275-1280.

Chandel RS, Thakur JR, Gupta PR, Kumar R. Changes in
phyico-chemical attributes of peach leaves infested with
peach leaf curl aphid. J of Hill Res. 2001; 14:11-15.
Singh G. Management of peach leaf curl aphid,
Brachycaudus helichrysi (Kaltenbach) using
biopesticides and some novel insecticides. M.Sc. Thesis,
Dr. Y S Parmar University of Horticulture and Forestry,
Nauni, Solan, H.P. India, 2013.

Singh R. Management of peach leaf curl aphid,
Brachycaudus helichrysi (Kaltenbach), using
neonicotinoids and some ecofriendly chemicals, based on
pruning intensities. M.Sc. Thesis, Dr. Y S Parmar
University of Horticulture and Forestry, Nauni, Solan,
H.P. India, 2015.

Piyaratne MKDK, Huiyan Z, Zuging H, Xiangshun H,
Wang Y, Wang, B. A model to analyze weather impact
on aphid population dynamics: an application on
swallowtail catastrophe model. European Sci. J. 2014;
18:1857-7881.

Sririvatsava A. Effect of date of sowing and varieties on
the incidence of mustard aphid, Lipaphis erysimi (Kalt.)
on rapeseed mustard. J of Oilseeds Res. 1999; 16:380-
381.

Vekaria MV, Patel GM. Screening of promising Brassica
and allied genotypes for resistance against mustard aphid,
Lipaphis erysimi Kalt. (Homoptera: Aphididae). Appl.
Biol. Res. 2000; 4:75-77.

Haseeb J, Muhammad NA, Akhtar ZR, Waleed AN,
Muhammad L, Syed ZAS. Effect of biotic and abiotic
factors on the population dynamics of wheat aphids.
J of Entomol and Zool. Studies. 2017; 5: 2349-2353.
Raghava RD. Statistical Techniques in Agricultural and
Biological Research. (In) Designing of Experiments,
Oxford & IBH Publishing Co. Pvt Ltd, New Delhi, 1983,
190-271.

Ghosh LK, Verma KD. A new host record of
Brachycaudus helichrysi  (Kaltenbach) in India
(Homoptera: Aphididae). J of Aphiodology 1988; 2:66-
68.

Gupta PR, Thakur JR. Sexual generation and
overwintering of the peach leaf curling aphid,
Brachycaudus helichyrsi (Kalt.) in Himachal Pradesh,
India. Ann of Applied Biol. 1993; 122:215-221.

16

17

18

19

20

21

22

23

24

25

~1733~

Sharma DR. Bioefficacy of insecticides against peach
leaf curl aphid, Brachycaudus helichrysi (Kaltenbach) in
Punjab. Indian J of Entomol. 2010; 72(3):217-222.
Sharma DR, Arora PK, Dhillon WS. Population
fluctuation and management of pear aphids. J of Insect
Sci. 2006; 19:87-95.

Singh S, Kaur G. Natural control of peach leaf curl aphid,
Brachycaudus helichrysi by Oomyzus scaposus on peach.
J of Biol. Control. 2015; 29:167-168.

Purti R, Anuradha. Correlation between the Incidence of
Coriander Aphids (Hyadaphis coriandri), Their Natural
Enemies (Coccinellids) and Abiotic Factors of the
Environment. Chemical Sci Review and Letters. 2017;
6:1745-1749.

Tobias L, Olson DI. Screening for resistance to green
peach aphid, Myzus persicae Sulzer (Hemiptera:
Aphididae) in Solanum tuberosum derived germplasm.
The ESA Annual Meet. Student’s competition for the
President prize, section Fa. Host plant resistance, 2006,
474,

Ghosh SK. Seasonal incidence of aphid (Aphis gossypii
glov.) infesting tomato (Lycopersion esculentus (L.) and
their management by using botanical pesticides.
International J Advanced Sci. Engineering Technology.
2017; 5:14-17.

Yadav T, Acharya VS, Yadav R, Singh V. Seasonal
incidence of aphid, Myzus persicae (Sulzer) on cumin,
cuminum  cyminum linn. J Pharmacognosy and
Phytochemistry. 2018; 7:1084-1086.

Kumar J, Paul B. Population dynamics of aphid, Myzus
persicae (Sulzer) (Hemiptera: Aphididae) on different
Brassica species. Agricultural Sci. Digest. 2017; 37:64-
67.

Sangma RCH, Pradhan G, Singh RK. Seasonal incidence
of aphid, Macrosiphum luteum (Hemiptera: Aphididae)
on Epidendrum radicans in Sikkim Himalayas. J
Entomol. Zool. Stud. 2018; 6:698-701.

Chaudhuri N, Ghosh S, Senapati SK. Incidence of insect
pests of cabbage in relation to prevailing climate
conditions of Terrai region. Indian J Entomol. 2001;
63:421-428.



