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Abstract

The experiment was carried out at Horticultural Research Station, Anantharajupeta, Annamayya district,
A.P with the application plant elicitors like salicylic acid with different concentrations (50 ppm, 100 ppm
and 150 ppm) and jasmonic acid with different concentrations (50 pM, 100 puM and 150 pM) sprayed
one time at 45 Days After planting and two times at 45&120 Days After Planting and control (no spray).
From this, it was recorded that the lowest per cent disease index (PDI) values with increasing
concentration of salicylic acid and jasmonic acid applied twice enhanced the tolerance in plants to PRSV
upto 240 DAT. Treatment with salicylic acid @ 50, 100, 150 ppm applied twice and treatment with
jasmonic acid @ 50, 100, 150 uM applied twice imparted higher tolerance to PRSV with lowest PDI
values over control in both the years 15-16 and 16-17 and in pooled mean upto 240 DAT and the above
treatments are statistically comparable with each other. Whereas 100 per cent disease incidence was
registered in control in both the years at 240 DAT. Significantly more number of fruits per plant was
recorded in Ts (S.A @ 100 ppm at 45 DAT and 120 DAT) (60.37) which was on a par with Te (S.A @
150 ppm at 45 DAT and 120 DAT) (59.29) and T7 (57.94).Whereas, To recorded highest yield per hectare
(116.06 tons hat) which was comparable with Tg (114.83 tons hat)and control (T13) recorded the lowest
yield per hectare (77.85 tons ha™).

Keywords: PRSV, salicylic acid, jasmonic acid, elicitors, papaya

Introduction

Papaya (Carica papaya L.) belongs to the family Caricaceae. In India, in an area of 1,36,100
ha papaya is grown with production and productivity of 6.10 million MT and 44.9 tha
‘respectively (Indiastat, 2016-17) [%. As papaya has high yield potential and attractive market
prices, the area is on continuously raising. Butt Here are lot of production problems viz
mealybug infestation, fungal diseases, ring spot virus (PRSV) and leaf curl virus. Among these
the major threat to its production is papaya ring spot virus (PRSV) which was reported first
in1995 (Byadgi et al., 1995) @ from south India. The productivity of papaya can be enhanced
by 50 percent by control of the ring spot virus (Shikamany, 2004) 1. Conventional breeding
for production of resistance lines is very difficult as resistance to this virus does not exist in
Carica papaya (Cook and Zettler, 1970; Wang et al. 1978) [ 29 In Hawaii, transgenic
cultivars like ‘UHR ain bow’ or ‘UH Sun Up’ which resistant to PRSV are commercially
cultivated (Nishina et al., 1998) [2. However, in Europe and Japan consumers were objected
these fruits. Other control methods for PRSV, including growing barrier crops bajra or jowar
or corn, quarantine, roguing and intercropping are only temporary solution to the PRSV
problem (Wang et al.,1987; Yeh and Gonsalves, 1994) 21 2, When virus infects at young
stage plants remain stunted and an economical crop may not produced. Therefore, it is
desirable to explore other possible ways to enhance the production and productivity of papaya
by using cost-effective techniques. In this study an attempt was made by using the approach of
natural plant elicitors which induce resistance to the plants against different pathogens and
have positive impact on yield. Plant elicitors like Salicylic acid (SA) and Jasmonic acid (JA)
are mainly used in plant regulation against resistance to different pathogens (Farousk and
Osman, 2011) 1. In particular, salicylic acid possess ability which enhances systemic acquired
resistance (SAR) against pathogens and plays an important role in the plant growth and
development (Farousk and Osman, 2011) 1. Jasmonic acid also plays major role in response
to wounding plays an important role in the regulation of plant growth and development plants.
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When insects attacked the plants, they release jasmonates,
which in turn increases the activity of protease inhibitors,
among many other anti-herbivore defence compounds.

Materials and Methods

The experiment was carried out at Horticultural Research
Station, Anantharajupeta, Annamayya district, A.P. The
experiment was laid out with thirteen treatments and three
replications in a randomized block design. The details of the
treatments are the application of plant elicitors like salicylic
acid with different concentrations @ 50 ppm (T1), 100 ppm
(T2), 150 ppm (T3) spraying once at 45 Days After Planting
(DAP) and also jasmonic acid with different concentrations @
50 L M (T4), 100 p M (Ts), 150 g M (Ts) sprayed at 45 DAP
and same elicitors applied twice i.e spraying of Salicylic acid

https://www.thepharmajournal.com

@ 50 ppm (T7), 100 ppm (Ts), 150 ppm (Tg) at 45 DAP and
120 DAP and spraying of jasmonic acid@ 50 p M (T1o), 100
UM (T11), 150 u M (T12) at 45 DAP and 120 DAP and control
(T13).

Per cent of disease incidence: This was the percentage
calculated by plants infected to total number of plants
(Annon, 2016) ™,

Number of infected plants
Total number of plants

Percent disease incidence =

Percentage of disease incidence was calculated as per the
score sheet shown below at an interval of 30 days after
imposing of the treatments.

Table 1: The score sheet of Papaya ringspot virus type papaya (PRSV-P)

0. Symptom Score

No symptom 0

Mild mosaic or oily spots/streaks on petioles or stem or ring spot on fruits

Mild mosaic + oily spots/streaks on petioles or stem or ring spot on fruits

oily spots/streaks on petioles or stem or ring spot on fruits + severe mosaic or blistering on leaves or leaf deformation

Ol (AW N|FP (=

oily spots/streaks on petioles or stem or ring spot on fruits + Severe mosaic or blistering on leaves or leaf deformation + severe
leaf reduction or mild fruit deformation with ring spot

6 Oily spots/streaks on petioles or stem or shoe string formation or severe fruit deformation with ring spot or stunted plant

©| N [O|Ww|F

Per cent disease index was calculated based on the formula suggested by (Chalak and Hasbanis, 2017) ! and (Annon, 2016) (4.

N x max rating

Where,

PDI = Per cent Disease Index

Xi = Sum of score of all infected plants
N = Total Numbers of plants

Five plants of each replication were selected randomly and
tagged. Harvesting of fruits was done by three pickings.
Average yield for all treatments was worked out by summing
up of number of fruits harvested and its weight by three
pickings.

Results and Discussion

PRSV Disease Incidence

The results obtained on the influence of plant elicitors on
PRSV disease incidence percent disease index (PRSV) and
percent of disease incidence was presented and discussed
under this sub head.

Percent disease index (PRSV) and Per cent disease
incidence

Percent of disease index was calculated based on disease scale
of PRSV of papaya ring spot virus of papaya.

From the percent disease index values (Table 2), it was
evident that the incidence of PRSV is less severe in first year
compare to second year. The plant elicitors application
exerted influence in the PRSV incidence with low percent
disease index value upto 240 days of transplanting when
compared to control in both the years. The lowest percent
disease index (PDl)values with foliar application of salicylic
acid and jasmonic acid twice with increasing concentration
enhanced the tolerance in plants to PRSV upto 240 DAT.
Treatment with salicylic acid @ 50, 100, 150 ppm applied

twice and treatment with jasmonic acid @ 50, 100, 150uM
applied twice imparted higher tolerance to PRSV with lowest
PDI values over control in pooled mean and two years upto
240 DAT and the above treatments are statistically
comparable with each other. Whereas maximum PDI values
were registered in control in both the years. However, at 270
DAT all plants are infected with PRSV indicates that salicylic
acid and jasmonic acid were unable to sustain the tolerance to
PRSV after 240 days. Similar trend was observed in per cent
disease incidence (Table 2). Treatment with salicylic acid @
50, 100, 150 ppm applied twice and treatment with jasmonic
acid @ 50, 100, 150 pM applied twice imparted higher
tolerance to PRSV with lowest percent of disease incidence
values over control in pooled mean upto 240 DAT and the
above treatments were statistically comparable with each
other. Whereas PRSV 100 per cent incidence was registered
in control in both the years at 240 DAT (Table 2), this
indicates that these plant elicitors were unable to sustain the
tolerance to PRSV after 240 days with the sprays given at 45
and 120 DAT.

When pathogens attacks the plants they protect by defence
with active and passive mechanisms. Elicitors like jasmonic
acid and salicylic acid induces production of phytoalexins i.e
antimicrobial metabolites, synthesis of pathogen related
proteins, reinforcement of cell wall lignifications and
production of reactive oxygen species (ROS). Salicylic acid
also causes resistance in plants by enhancing of anti microbial
activity in mango, citrus and pear against some pathogens
(Shaat and Galal, 2004, Cao et al., 2006., Zainuri et al., 2001)
116, 3, 201 and also other interesting character is it induces
systemic acquired resistance which in turn cause resistance to
a variety of fungal, bacterial and viral pathogens. Induced
resistance means activation of latent resistance mechanisms in
plants (Ross, 1961) (%1,

Another reason of reduction of PRSV incidence with elicitors
might be due to more accumulation of pathogen related
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proteins viz., chitinase and -1-3 glucanase (Qiu et al. 2003)
131 and also activation of enzymes of plant defence viz.,
superoxide dismutase, peroxidase and polyphenol oxidase
(Zhang et al. 2009) [261,

Chen and Klessing (1991) [ identified a protein in tobacco
leaf that binds Salicylic acid. They have purified this SA-
binding protein through conventional chromatography.
Unexpectedly, sequencing of SABP revealed that it is an
enzyme which protects the cell from oxidative burst by
Convertion of H,0; to H,O and O,. Zafar et al. (2012) 4 also
controlled of blue and green moulds in sweet orange by
application of methyl jasmonate and salicylic acid. It was also
reported that compared to jasmonic acid, Salicylic acid
showed completely inhibited sporulation, direct fungitoxic
effects like reduced colony lesion diameter, spore germination
and spore mass density of pathogen. In our study also foliar
application of salicylic acid two times at 45 DAT and 120
DAT or application of jasmonic acid treatments at 45 DAT
and also at 120 DAT reduced the percentage of disease
incidence and percent disease index compared to control. Rios
et al. (2014) [l also mentioned that significant reduction of
malondialdihyde concentration and which lead to, an
indicative of oxidative damage to leaf cells in wheat by
spraying with jasmonic acid. The methyl jasmonate caused
the resistance by production of phytoalexin lead to reduction
of PRSV (Droby et al., 1999) &I,

The reduction of PRSV by jasmonic acid might also be due to
the altered polyamine metabolism by enhancing the activities
of plant defence related enzymes viz., phenyl ammonia lyase,

https://www.thepharmajournal.com

peroxidase, and poly phenol oxidase (Walters, et al.,2002) [,
It was also observed that, application of jasmonic acid induces
the B-1-3 glucanase and chitinase which are plant defence
genes which are hydrolyse the fungal cell walls, indicating
that these B-1-3 glucanase and chitinase are involved in plant
defence against fungal infection in loquat, grape berry and
tomato (Zhu and Tian, 2012, Cao et al., 2009, and Wang et
al., 2015) [27.4.22],

Yield parameters

The data on Yield parameters were significantly influenced by
the application of diffent doses of elicitors. It was observed
that To recorded highest number of marketable fruits (46.90)
which was at par with Tg (45.20) (Table 3). The lowest
number of marketable fruits were recorded with Ti3 (30.14).
In the present study, the pronounced influence of plant
elicitors was observed on fruits per plant. The number of
fruits per plant was increased by application of salicylic acid
twice at 45 DAT and 120 DAT. It might be due to inhibition
of biosynthesis of ethylene, which in turn reduced the
abscission of fruits (Leslie and Romani, 1986) 1,

The treatment Tg recorded highest yield per hectare (tons)
(116.06 tons ha*) which was at par with Tg (114.83 tons ha)
(Table 4). The lowest yields were recorded in control (Ti3)
(77.85 tons hal). The increase of yield by spraying of
salicylic acid might be due to accumulation of chlorophyll
and higher rubisco activity (Slaymaker et al., 2002) 181, This
in turn increased the photosynthetic rate and more
translocation of photo assimilates to fruits.

Table 2: Effect of salicylic acid and jasmonic acid on percent disease index (PDI) of papaya ring spot virus in papaya

150 DAT

180 DAT

210 DAT

240 DAT

I

270 DAT

I

Treatments

|
Year
2015-
16

1
Year
2016-

17

Pooled
data

|
Year
2015-
16

11
Year
2016-

17

Pooled
data

|
Year
2015-
16

11
Year
2016-

17

Pooled
data

|
Year
2015-
16

1
Year
2016-

17

Pooled
data

|
Year
2015-
16

1l
Year
2016-

17

Pooled
data

Tu: Salicylic acid @ 50 ppm
at 45 DAT

38.89

40.22

39.56

48.67

50.89

49.78

58.78

61.11

59.94

75.33

79.89

77.61

87.11

89.56

88.33

T2: Salicylic acid @ 100 ppm
at 45 DAT

39.78

39.78

39.78

48.22

51.33

49.78

58.78

60.67

59.72

74.44

77.67

76.06

86.78

88.67

87.72

Ts: Salicylic acid @ 150 ppm
at 45 DAT

38.44

38.89

38.67

47.33

49.11

48.22

56.56

57.11

56.83

74.89

78.11

76.50

86.77

87.44

87.11

T4: Jasmonic acid @ 50 uM
at 45 DAT

39.33

42.44

40.89

48.67

51.78

50.22

57.44

60.22

58.83

74.00

78.11

76.06

87.22

88.67

87.94

Ts: Jasmonic acid @ 100 uM
at 45 DAT

40.22

41.11

40.67

47.78

52.67

50.22

58.33

62.44

60.39

74.44

79.00

76.72

87.22

88.22

87.72

Te: Jasmonic acid @ 150 uM
at 45 DAT

38.22

39.33

38.78

47.33

46.89

47.11

56.11

59.33

57.72

71.78

78.56

75.17

85.33

88.67

87.00

Tr: Salicylic acid @ 50 ppm
at 45 DAT and 120 DAT

35.78

37.56

36.67

43.33

45.67

44.50

52.56

54.89

53.72

67.78

71.00

69.39

86.11

87.11

86.61

Ts: Salicylic acid @ 100 ppm
at 45 DAT and 120 DAT

34.89

36.11

35.50

42.00

42.56

42.28

51.67

51.11

51.39

66.89

68.33

67.61

83.11

86.23

84.67

To: Salicylic acid @ 150 ppm
at 45 DAT and 120 DAT

34.00

37.00

35.50

41.11

42.00

41.56

49.89

48.44

49.17

65.56

67.89

66.72

85.33

85.33

85.33

Tio: Jasmonic acid @ 50 uM
at 45 DAT and 120 DAT

36.67

40.67

38.67

44.22

47.33

45.78

53.44

51.78

52.61

68.67

74.56

71.61

85.33

86.44

85.89

T11: Jasmonic acid @ 100
UM at 45 DAT and 120 DAT

36.22

43.78

40.00

46.33

49.11

47.72

51.22

52.67

51.94

68.67

72.33

70.50

86.34

85.77

86.06

T12: Jasmonic acid @ 150
UM at 45 DAT and 120 DAT

35.33

39.00

37.17

42.00

44.67

43.33

50.33

53.11

51.72

66.44

70.11

68.28

85.20

85.22

85.21

Ti3: Control

48.67

50.89

49.78

65.11

68.22

66.67

74.78

77.11

75.94

90.00

87.33

88.67

90.00

90.00

90.00

S.Em. +

1.63

1.04

0.99

1.75

1.88

1.18

1.97

2.37

1.44

1.86

3.07

1.48

1.54

1.22

1.08

C.D. at 5%

4.75

3.03

2.90

5.10

5.47

3.45

5.76

6.92

4.20

5.43

8.96

431

NS

NS

NS

DAT: Days after transplanting
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Table 3: Effect of salicylic acid and jasmonic acid on per cent of disease incidence of papaya ring spot virus in papaya

150 DAT | 180 DAT | 210 DAT | 240 DAT | 270 DAT |
| 1 I 1 | 1 1 1
| Year | Year
Treatments Year | Year |Pooled| Year | Year |Pooled| Year | Year |Pooled 2015- Year |Pooled 2015- Year |Pooled
2015-{2016-| data [2015-|2016-| data |2015-{2016-| data 16 2016- | data 16 2016- | data
16 | 17 16 | 17 16 | 17 17 17

Ti: Salicylic acid @ 50 ppm at
45 DAT
T2: Salicylic acid @ 100 ppm at
45 DAT
Ts: Salicylic acid @ 150 ppm at
45 DAT
T4: Jasmonic acid @ 50 uM at 45
DAT
Ts: Jasmonic acid @ 100 uM at
45 DAT
Te: Jasmonic acid @ 150 uM at
45 DAT
T7: Salicylic acid @ 50 ppm at
45 DAT and 120 DAT
Ts: Salicylic acid @ 100 ppm at
45 DAT and 120 DAT
To: Salicylic acid @ 150 ppm at
45 DAT and 120 DAT
T1o: Jasmonic acid @ 50 pM at
45 DAT and 120 DAT
Ta1: Jasmonic acid @ 100 uM at
45 DAT and 120 DAT
T12: Jasmonic acid @ 150 uM at
45 DAT and 120 DAT

51.11|53.33| 52.22 |55.56|57.78| 56.67 |64.44|66.67| 65.56 | 88.89 [ 91.11 | 90.00 (100.00{100.00{100.00

53.33|51.11| 52.22 |57.78|55.56| 56.67 (64.44|62.22| 63.33 | 86.67 | 88.89 | 87.78 |100.00{100.00{100.00

46.67|48.89| 47.78 |53.33|55.56| 54.44 62.22|64.44| 63.33 | 84.44 | 86.67 | 85.56 {100.00{100.00{100.00

51.11|53.33| 52.22 |60.00{57.78| 58.89 |68.89|71.11| 70.00 | 91.11 | 93.33 | 92.22 |100.00{100.00{100.00

55.56|53.33| 54.44 |57.78|55.56| 56.67 (66.67|66.67| 66.67 | 88.89 | 91.11 | 90.00 |100.00|{100.00{100.00

48.89|51.11| 50.00 |55.56|55.56| 55.56 [64.44|68.89| 66.67 | 86.67 | 88.89 | 87.78 {100.00|{100.00{100.00

46.67|48.89| 47.78 |51.11|53.33| 52.22 {60.00|62.22| 61.11 | 80.00 | 82.22 | 81.11 {100.00{100.00{100.00

44.44146.67| 45.56 |48.89(48.89| 48.89 [53.33|57.78| 55.56 | 77.78 | 80.00 | 78.89 {100.00{100.00|100.00

42.22|44.44| 43.33 |46.67|51.11| 48.89 |55.56|57.78| 56.67 | 77.78 | 77.78 | 77.78 {100.00{100.00|100.00

53.33|53.33| 53.33 |55.56|57.78| 56.67 |60.00(64.44| 62.22 | 82.22 | 88.89 | 85.56 |100.00{100.00{100.00

51.11|53.33| 52.22 |55.56|55.56| 55.56 (62.22|64.44| 63.33 | 84.44 | 86.67 | 85.56 |100.00{100.00{100.00

44.44146.67| 45.56 |51.11|53.33| 52.22 |57.78|60.00| 58.89 | 80.00 | 82.22 | 81.11 {100.00{100.00|100.00

Tiz:Control 62.22|64.44| 63.33 |73.33|75.56| 74.44 |86.67|88.89| 87.78 |100.00/100.00|100.00/100.00{100.00{100.00
S.Em. + 218|201 119 |182]185| 1.28 |1.79[1.36| 1.35 | 2.07 | 1.98 | 1.46 | 0.00 | 0.00 | 0.00
C.D.at5% 6.37 |5.88 | 348 | 532|539 | 3.72 |524[398] 394 | 6.03 | 578 | 427 | NS | NS NS

DAT: Days after transplanting

Table 4: Effect of salicylic acid and jasmonic acid on number of marketable fruits per plant in papaya

15t harvest 2" harvest 3" harvest | Total number of fruits per plant
| 11 | 11 | 1]
Treatments Year | Year | Pooled | Year | Year |Pooled | Year | Year |Pooled | | Year | Il Year | Pooled
2015-|2016-| data |2015-|2016-| data |2015-|2016-| data |2015-16 | 2016-17 | data
16 17 16 17 16 17

Ti: Salicylic acid @ 50 ppm at 45 DAT | 15.61|14.66| 15.14 |11.20(11.06| 11.13 | 9.92 | 961 | 9.76 | 36.73 35.33 | 36.03

T2: Salicylic acid @ 100 ppm at 45 DAT |16.79[15.49| 16.14 [11.82|11.43| 11.62 [10.26| 9.95 | 10.11 | 38.87 36.87 | 37.87

Ta: Salicylic acid @ 150 ppm at 45 DAT | 17.30|16.79| 17.05 |12.37|12.16| 12.26 |10.10| 9.65 | 9.88 | 39.77 | 38.60 | 39.19

T4: Jasmonic acid @ 50 pM at 45 DAT [ 13.83|14.13| 13.98 [11.20|11.02| 11.11 | 9.98 | 10.18| 10.08 | 35.00 | 35.33 | 35.17

Ts: Jasmonic acid @ 100 pM at 45 DAT | 14.45]|14.71| 1458 |11.31|11.50| 11.40 |10.37|10.39| 10.38 | 36.13 | 36.60 | 36.37

Te: Jasmonic acid @ 150 uM at 45 DAT | 15.47|15.06 | 15.27 |12.42|11.58| 12.00 | 10.31|10.36| 10.34 | 38.20 37.00 | 37.60

T7: Salicylicacid @ 50 ppm at 45 DAT and | 14 o/ 17 60| 1822 |13.46|13.00| 13.23 | 9.11 |10.00| 955 | 4140 | 40.60 | 41.00

120 DAT

Te: Salicylic acid @ 100 ppm at 45 DAT |y o5 151 50| 2062 | 14.69 [ 14.00 | 14.35 | 1026|1020 | 10.23 | 4520 | 4520 | 45.20
and 120 DAT

To: Salicylic acid @ 150 ppm at 45 DAT |, 2| o080 | 2075 | 16.05|15.33 | 15.69 | 1045|1047 | 1046 | 47.20 | 46.60 | 46.90
and 120 DAT

Tm”asmon'cac"iz%) g%'v' ata5DATand | ) 21\ 14 89| 1477 [11.26|11.80| 1153 [10.35|10.25| 1030 | 3633 | 36.87 | 36.60

Tu: Jasmonic acid @ 100 UM at 45 DAT | 10 1) |15 99| 1570 |11.72|12.68 | 12.20 | 1019|1034 | 1026 | 37.33 | 39.00 | 38.17
and 120 DAT

Tiz: Jasmonic acid @ 150 UM at45 DAT |10 oo |15 77| 1606 | 12.81 12,27 | 1254 | 1024 9.96 | 1010 | 3940 | 38.00 | 38.70
and 120 DAT

T13: Control 12.01|11.65| 11.83 | 9.86 | 9.14 | 950 | 8.93 | 8.70 | 8.81 | 30.80 | 29.48 | 30.14

S.Em. + 060 | 058 | 042 | 0.64 | 0.62 | 069 | 1.29 | 1.57 | 1.30 | 159 | 147 | 1.4

C.D. at 5% 174 | 1.68 | 1.23 | 1.86 | 181 | 200 | NS | NS | NS | 464 | 429 | 3.62

DAT: Days after transplanting
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Table 5: Effect of salicylic acid and jasmonic acid on number of fruits per plant in papaya cv. Red Lady

Treatments | Year 2015-16 11 Year 2016-17 Pooled data
Ta: Salicylic acid @ 50 ppm at 45 DAT 54.13 53.50 53.82
T2: Salicylic acid @ 100 ppm at 45 DAT 56.00 56.00 56.00
Ts: Salicylic acid @ 150 ppm at 45 DAT 57.00 58.87 57.94
Ta: Jasmonic acid @ 50 uM at 45 DAT 52.00 51.33 51.67
Ts: Jasmonic acid @ 100 uM at 45 DAT 53.20 52.87 53.04
Te: Jasmonic acid @ 150 uM at 45 DAT 54.23 53.77 54.00
T: Salicylic acid @ 50 ppm at 45 DAT and 120 DAT 58.93 57.47 58.20
Ts: Salicylic acid @ 100 ppm at 45 DAT and 120 DAT 60.33 60.40 60.37
To: Salicylic acid @ 150 ppm at 45 DAT and 120 DAT 59.80 58.77 59.29
T1o0: Jasmonic acid @ 50 uM at 45 DAT and 120 DAT 53.33 52.47 52.90
T11: Jasmonic acid @ 100 uM at 45 DAT and 120 DAT 55.33 54.07 54.70
T12: Jasmonic acid @ 150 uM at 45 DAT and 120 DAT 56.60 54,77 55.69
Tis: Control 50.53 50.33 50.43
S.Em. + 1.04 1.32 1.08
C.D. at 5% 3.03 3.86 3.15
DAT: Days after transplanting
Table 6: Effect of pre-harvest spray of salicylic acid and jasmonic acid on yield per hectare (tons) in papaya
Yield per hectare (tons)
Treatments | year 2015-16 11 year 2016-17 Pooled data
Ta: Salicylic acid @ 50 ppm at 45 DAT 96.83 96.32 96.58
T2: Salicylic acid @ 100 ppm at 45 DAT 104.41 100.52 102.46
Ts: Salicylic acid @ 150 ppm at 45 DAT 108.56 109.51 109.04
T4: Jasmonic acid @ 50 uM at 45 DAT 91.56 95.74 93.65
Ts: Jasmonic acid @ 100 pM at 45 DAT 99.44 97.61 98.52
Te: Jasmonic acid @ 150 pM at 45 DAT 99.78 98.86 99.32
Tr: Salicylic acid @ 50 ppm at 45 DAT and 120 DAT 111.28 110.92 111.10
Ts: Salicylic acid @ 100 ppm at 45 DAT and 120 DAT 115.37 114.29 114.83
To: Salicylic acid @ 150 ppm at 45 DAT and 120 DAT 116.28 115.83 116.06
T10: Jasmonic acid @ 50 uM at 45 DAT and 120 DAT 101.45 100.11 100.78
T11: Jasmonic acid @ 100 uM at 45 DAT and 120 DAT 103.44 101.43 102.44
T12: Jasmonic acid @ 150 uM at 45 DAT and 120 DAT 104.84 104.27 104.55
Tis: Control 78.52 77.18 77.85
S.Em. + 1.24 1.44 0.79
C.D. at 5% 3.63 421 2.31

DAT: Days after transplanting

Conclusion

Spraying of Salicylic acid @150 ppm twice at 45 DAT and
120 DAT reduced the incidence of PRSV upto 240 DAT and
also increased the number of fruits and in turn increased the
yield per hectare.

References

1.

Annonymous. All India coordinated research project on
fruits. Technical document no. 125. Annual report 2016-
2016;17:205.

Byadgi AS, Anahosur KH, Kulkarni MS. Ring spot virus
in papaya. The Hindu. 1995;118(252):28.

Cao JK, Zeng KF, Jiang WB. Enhancement of
postharvest disease resistance in pear fruit by salicylic
acid sprays on the trees during fruit growth. European
Journal of Plant Pathology. 2006;114:363-370.

Cao S, Zheng Y, Wang K, Jin P, Rui H. Methyl
jasmonate reduces chilling injury and enhances
antioxidant enzyme activity in postharvest loquat fruit.
Food Chemistry. 2009;115:1458-1463.

Chalak US, Hasbanis SN. Study on resistance to papaya
ringspot virus (PRSV) in intergeneric hybrid population
of papaya cv. Washington (Carica papaya L.) and
Vasconcellea cauliflora. Journal of Pharmacognosy and
Phytochemistry. 2017;6(4):653-657.

10.
11.

12.

~ 1295~

Chen Z, Klessing D. Identification of a soluble salicylic
acid-binding protein that may function in signal
transduction in the plant disease-resistance response.
National Academy of Sciences of the United States of
America. 1991;88:8179-83.

Cook A, Zettler F. Susceptibility of papaya cultivars to
papaya ringspot and papaya mosaic virus. Plant Disease
Reporter. 1970;54:893-895.

Droby S, Porat R, Cohen L, Weiss B, Shapiro B,
Philosoph-Hadas S, et al. Suppressing green mold decay
in grape fruit with postharvest Jasmonate application.
Journal of the American Society for Horticultural
Science. 1999;124:184-188.

Farouk S, Osman MA. The effect of plant defense
elicitors on common bean (Phaseolus vulgaris L.) growth
and yield in absence or presence of spider mite
(Tetranychus urticae Koch) infestation. Journal of Stress
Physiology and Biochemistry. 2011;7(3):5-22.

India Stat; c2016-17. www.Indiastat.com.

Leslie CA, Romani RJ. Salicylic acid a new inhibitor of
ethylene biosynthesis. Plant Cell Reports. 1986;5(2):144-
46.

Nishina MS, Ferreira SJ, Manshardt RM, Cavaletto CG,
Llantero E, Mochida L, et al. Production requirements
the transgenic papayas ‘UH Rainbow’ and ‘UH Sun Up’.


https://www.thepharmajournal.com/

The Pharma Innovation Journal

13.

14,

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

New plants for Hawaii. CTAHR- April 1998. NPH-2.
Cooperative Extension Service, University of Hawaii;
€1998.

Qiu X, Wang ML, Zhu YJ, Moore PH, Albert HH.
Global expression profiling of pathogen-defense related
genes from papaya. American Society of Plant Biologists.
2003;792:168.

Rios JA, Rodrigues FA, Debona D, Resende RS, Moreira
WR, Andrade CCL. Induction of resistance to
Pyricularia oryzae in wheat by acibenzolar-S-methyl,
ethylene and jasmonic acid. Trop Plant Pathology.
2014;39:224-33.

Ross AF. Systemic acquired resistance induced
bylocalized virus infections in plants. Virology.
1961;14:340-58.

Shaat MNM, Galal AA. Response of citrus fruits to pre-
harvest antioxidant spraying and infection with alternaria
fruit rot and green mould. Annals of Agricultural
Sciences (Cairo). 2004;49:747-758.

Shikhamany SD. Improving Productivity, Quality, Post
Harvest Management and Trade in Horticultural Crops.
Souvenir, First Indian Horticultural Congress; c2004. p.
5-14.

Slaymaker D, Navarre DA, Clark D, Pozo OD, Martin
GB, Klesslg F. Proceedings of the National Academy of
Sciences of the United States of America.
2002;99(18):11640-11645.

Walters D, Cowley T, Mitchell A. Methyl Jasmonate
alters polyamine metabolism and induces systemic
protection against powdery mildew infection in barley
seedlings. Journal of Experimental Botany. 2002;53:747-
56.

Wang HL, Wang CC, Chiu RJ, Sun MH. A preliminary
study of papaya ring spot virus in Taiwan. Plant
Protection Bulletin. 1978;20:133-140.

Wang HL, Yeh SD, Chiu RJ, Gonsalves D. Effectiveness
of cross protection by mild mutants of papaya ringspot
virus for control of ring spot disease of papaya in Taiwan.
Plant Disease. 1987;71:491-497.

Wang K, Liao Y, Kan J, Han L, Zheng Y. Response of
direct or priming defense against Botrytis cinerea to
methyl Jasmonate treatment at different concentrations in
grape berries. International Journal of Food
Microbiology. 2015;194:32-39.

Yeh SD, Gonsalves D. Practices and perspective of
control of papaya ring spot virus by cross protection.
Advances in Disease Vector Research. 1994,10:237-257.
Zafar, Igbal, Singh Z, Ravjit, Khangura, Ahmad S.
Management of citrus blue and green moulds through
application of organic elicitors. Australasian Plant
Pathology. 2012;41:69-77.

Zainuri JD, Wearing L, Coates, Terry L. Effects of
phosphonate and salicylic acid treatments on anthracnose
disease development and ripening of ‘Kensington Pride’
Mango fruit. Australian Journal Experiment Agriculture.
2001;41:805-813.

Zhang RP, Huang GL, Guo MD, Xu ZL, Yu XB. Effects
of several chemicals on preventing papaya ringspot virus
and defensing enzyme activities in papaya leaves. Journal
of Plant Physiology. 2009;45(2):129-132.

Zhu Z, Tian S. Resistant responses of tomato fruit treated
with exogenous methyl jasmonate to Botrytis cinerea
infection. Scientia Horticulturae. 2012;142:38-43.

~ 1296~

https://www.thepharmajournal.com



https://www.thepharmajournal.com/

