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Abstract

The present investigation on “Screening of Sweet Potato, Ipomoea batatas (L.) Germplasm for
preference/ non preference by sweet potato weevil, Cylas formicarius (Fabricius)” was carried out at
Horticulture Farm, Rajasthan College of Agriculture, MPUAT, Udaipur during Kharif, 2021. Eight
germplasm of Ipomea batatas (S.T.-14, Local, TSP-16-10, TSP-16-9, TSP-16-7, TSP-16-6, TSP-16-5,
TSP-16-3) were evaluated for studying their relative susceptibility against Cylas formicarius. The result
revealed that the vine infestation and tuber infestation were minimum in germplasm TSP-16-7 which
recorded the highest marketable tuber yield of 24.86 t ha™t. Whereas vine infestation and tuber infestation
were maximum in germplasm ST-14 which recorded a marketable tuber yield of 13.82 t hal. The
germplasm are arranged in decreasing order with respect to mean per cent vine infestation and tuber
infestation: ST-14 >Local > TSP-16-5 > TSP-16-9 > TSP-16-6 > TSP-16-3 > TSP-16-10 > TSP-16-7.
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Introduction

Sweet potatoes are an important staple food in many parts of the country and are ranked as the
seventh most significant crop in the world after wheat, rice, maize, potato, barley and cassava
(Prakash et al., 2016; CIP, 2017; Prakash et al., 2017). Over the last two decades, the role of
sweet potato in the nutrition and food security of developing countries has changed
significantly. The role of sweet potatoes in developing nations' diets and food security has
altered substantially during the last 20 years. Sweet potatoes' usage as a staple food continued
to drop, while their use in animal feed and the production of industrial starch increased in the
main sweet potato-producing nations (Benjamin, 2007) 1. The production of sweet potatoes is
constrained by several biotic and abiotic factors. India's sweet potatoes are being infested by
over 80 different insect species (Rajamma, 1982). In agricultural regions where sweet potatoes
are grown, Cylas formicarius (Fabricius), Euscepes postfasciatus (Fairmaire), Cylas brunneus
(Fabricius) and Cylas puncticollis (Boheman) are the four principal species of sweet potato
weevils that are most destructive. Although there are several subspecies of sweet potato
weevils that may be found in various geographical regions, their methods of attack remain the
same. Worldwide, particularly in the tropics and subtropics, the sweet potato weevil, Cylas
formicarius Fab. (Coleoptera: Brentidae), is the most destructive pest of Ipomoea batatas, both
in the field and in storage (Sutherland, 1986) 3. Since the 1500s, this insect has been
connected to sweet potatoes and the harm it does reduces productivity and harms tubers.

The weevil infestations range from 20 to 50 per cent and in some cases 100 per cent,
depending on the season and species (Sutherland, 1986) 2%l because they complete their whole
life cycle within Ipomoea batatas and their damage is devastating (Sutherland, 1986) [2%l. The
mature females lay their eggs near the base of vines or in tubers, as well as in cavities created
in stems or tubers, where the grubs develop. The most harmful stage is white grub, which eats
and tunnels into adult stems and storage roots (Chalfant et al., 1990) [“. Small feeding and
oviposition holes on the outside, as well as larval tunnels filled with frass in the tissues, are
among the plant's injuries (Strong, 1936) 22, Infestation of storage roots renders them
inappropriate for human or animal food, even if only a tiny percentage of the flesh is affected,
as the damaged tissue releases terpenes, which give the flesh a disagreeable odour and bitter
flavour (Loebenstein and Thottappilly, 2009) !, During storage, it has been observed that
weevil damage continues to rise (Chalfant et al., 1990) [,
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Keeping in view, the above facts, studies on “Screening of
Sweet Potato, Ipomoea batatas (L.) Germplasm for
preference/non preference by sweet potato weevil, Cylas
formicarius (Fabricius)” was carried out.

Materials and Methods

The field experiment was carried out at the Horticulture farm,
Rajasthan College of Agriculture, Udaipur, during Kharif,
2021 with eight treatments and three replications was
undertaken in a Randomized Block Design (RBD) to screen
the Sweet Potato, Ipomoea batatas (L.) Germplasm for
preference/ non preference by sweet potato weevil. The
various treatments were S.T.-14, Local, TSP-16-10, TSP-16-
9, TSP-16-7, TSP-16-6, TSP-16-5, and TSP-16-3. The row-
to-row and plant-to-plant distances were 50 cm and 40 cm,
respectively.

Table 1: Field experimental details

Crop Sweet potato
Pest Sweet potato weevil
Spacing 50x40 cm
Design RBD
Treatments 8
Replications 3
Experimental period Six months

Table 2: Treatments detail

Treatments Germplasm

T1 TSP-16-3

T2 TSP-16-5

T3 TSP-16-6

T4 TSP-16-7

T5 TSP-16-9

T6 TSP-16-10
T7 ST-14 (Bhusona)
T8 Local

Observation

i. Extent of insects caused foliage damage

By using a 1- 5 damage score, where 1 = 0%; 2 = 1- 25%; 3 =
26 - 50%; 4 = 51 - 75%; and 5 = 76 - 100%. The extent of
foliage damage was analyzed from the central 1 m section of
the middle ridge of each plot.

ii. Tuberization depth

At the time of harvesting, five tubers from each plot were
dugout using a hoe. By using scale depth at which tubers are
formed for five germplasm was measured and the average
value of tuberization depth was calculated. Based on
tuberization depth the germplasm was differentiated into
different categories:-

a. Shallow rooted: Tuberization depth up to 5cm

b. Medium rooted: Tuberization depth up to 5-10cm

c. Deep rooted: Tuberization depth above 10 cm

iii. Vine thickness

The vine thickness of five randomly chosen plants from each
plot at 90 DAP (Days after planting) was measured. Using a
thread and scale, the average thickness of the main vine was
measured and recorded.

iv. Determination of Dry Matter Content
The storage root tubers from the surviving plants on each
ridge were carefully dug up, collected and weighed to obtain
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the overall weight per plot. Percentage dry matter content was
determined within 24 hours of harvest. The fresh root tuber of
each cultivar was sliced into pieces and 100 g was dried in an
oven at 80 °C for 24 hours until a constant weight was
achieved. Percentage dry matter content was calculated by
using the following formula:

a
[=——X100
a+b
Where

| = percentage dry matter content

a = final weight of infested tubers — initial weight of infested
tuber

b = (final weight of infested tubers — initial weight of infested
tubers) + (final weight of uninfested tubers — initial weight of
uninfested tubers)

V. Per cent weevil infestation in vine and tuber:

Weevil infestation in the vine was recorded 80 days after
planting. Per cent vine infestation (%) was computed by using
the formula mentioned below:

L . Number of vines infested
Per cent vine infestation = - x 100
Total number of vines

During harvesting based on the presence of ovipositional
punctures on the tuber, infested tubers were sorted out from
the healthy ones. Tuber infestation (%) was computed by
using the formula mentioned below:

. . Weight of weevil infested tubers
Per cent tuber infestation = - x 100
Total weight of tubers

vi. Marketable tuber yield (t/ha)

During observation for tuber infestation, healthy tubers were
sorted out and weighed plot-wise and finally, marketable
tuber yield was calculated in terms of t/ha.

vii. Grade of germplasm

By adopting the procedure of Netam et al. 2008 %l the
germplasm used for investigating was categorized into
different resistant/susceptible groups.

Table 3: Percent incidence Reaction

Grade Percent incidence Reaction
0 0 Highly resistant
1 1-20 Resistant
2 20-40 Moderately resistant
3 40-60 Moderately susceptible
4 60-80 Susceptible
5 80 Highly susceptible

Result and Discussion

The result of foliage damage showed that four germplasm
TSP-16-3, TSP-16-6, TSP-16-7, TSP-16-10 showed a 2
damage score (1-25% damage) and four germplasm TSP-16-
9, TSP-16-5, ST-14, Local showed a 3 damage score (26 -
50% damage) (Table-4). This result confirms the findings of
Cockerham et al. (1954). They stated that tubers were
preferred over vines and leaves at a ratio of 75% to 11%. Smit
(1997) 4 reported that adults of Cylas weevils feed on
foliage, and the larvae feed in the stem or the leaf and pupate
inside sweet potato vines.
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Table 4: Extent of foliage damage caused by sweet potato weevil (Cylas formicarius Fab.) in sweet potato during Kharif, 2021

Foliage damage score Range of damage (%) Germplasm
1 0 -
2 1-25 TSP-16-3, TSP-16-6, TSP-16-7, TSP-16-10
3 26 - 50 TSP-16-9, TSP-16-5, ST-14, Local
4 51-75 -
5 76 - 100 -

The result of tuberization depth showed that no germplasm
was shallow-rooted, six germplasm TSP-16-3, TSP-16-5,
TSP-16-6, TSP-16-9, Local, ST-14 were medium rooted,
whereas only two germplasm were deep rooted TSP-16-7,
TSP-16-10 (Table-5). It revealed that the germplasm in which
tuberization started at more soil depth suffered less weevil
infestation than those where tuberization started just below
the soil surface. Leuschner (1979) reported that deep
tuberization was the major contributing factor to low damage

as in the case of clones TIS 1419 and TIS 2079 and bigger
tubers of TIS 1479 contribute to more exposure compared to
TIS 2079 and are more susceptible to damage. Mansaray et al.
(2013) ™ reported that varieties Simama and Sinia which set
their roots on top soils rendering them exposed to weevils
attack and variety Gudugudu which was deep-rooted making
it hard for the weevils to access roots. The results on
tuberization depth were also in conformity with the findings
of Mishra (1983) 'l and Mishra et al. (2006) [*2,

Table 5: Categorization of sweet potato germplasm baesd on tuberization depth during Kharif, 2021

S. No. Grade Range (cm) Germplasm
1. Shallow rooted 5 -
2. Medium rooted 5-10 TSP-16-3, TSP-16-5, TSP-16-6, TSP-16-9, Local, ST - 14
3. Deep rooted >10 TSP-16-7, TSP-16-10

The vine thickness of different germplasm ranged from 1.42
cm to 2.16 c¢cm with minimum and maximum in the
germplasm ST-14 and TSP-16-7, respectively (Table-6). It
indicated that the germplasm having a thick vine exhibited
minimum tuber infestation while the germplasm having a thin
vine recorded maximum tuber infestation while the remaining
germplasm exhibited intermediate positions between the two.
It indicated that thin vine facilitated egg-laying to the adults
as well as downward movement of the grub in the tuber due to
loosely arranged vascular bundle in the vines and thus
provided the least resistance to the pest. Reddy (2020)
reported that the vine thickness of various genotypes of sweet
potato varied from 1.0 cm to 2.13 ¢cm with minimum and
maximum in the genotypes V5-440127 and V8-TSP-16-3,
respectively. Singh et al. (1987) [ also found a negative
correlation between the thickness of vine and weevil
infestation.

Table 6: Vine thickness of different germplasm of sweet potato
during Kharif, 2021

S. No. Germplasm Thickness (cm)
1. TSP-16-3 1.56
2. TSP-16-5 1.50
3. TSP-16-6 1.52
4. TSP-16-7 2.16
5. TSP-16-9 1.55
6. TSP-16-10 1.58
7. ST-14 1.42
8. Local 1.52

The highest dry matter percentage was recorded in the case of
the TSP-16-7 germplasm (42.33) and the lowest in TSP-16-
5(30.29) (Table-7). This result confirms the findings of
Mansaray et al. (2015) who observed that the percentage of
dry matter vary significantly (P< 0.05) across sweet potato
cultivar with slipot 4 recording the highest dry matter content
followed by slipot 3 while slipot 2 recorded the least across
the two cropping season. Furthermore, a strong significant
negative correlation (r = -0.91, P = 0.0001) was recorded

between dry matter content and the number of tubers
damaged by the sweet potato weevil. It showed that increased
dry matter content of cultivar results in a decrease in
susceptibility of that cultivar to C. puncticollisas in the case
for slipot 4. Singh et al. (1993) studied on dry matter content
of various cultivars, variety Cross-4 showed the highest dry
matter content (34.19%) in vines and also revealed the
maximum infestation (41.28%) but the tubers possessed the
lowest dry matter content (24.32%). Antiaobong and Bassey
(2008) @ stated that high dry matter content was among the
important factors for the selection of sweet potatoes and
serves as an indicator of the adaptability of the crop to local
conditions.

Table 7: Percentage dry matter content of different sweet potato
Germplasm against sweet potato weevil (Cylas formicarius Fab.)
during Kharif, 2021

S. No. Germplasm Dry matter content (%)
1. TSP-16-3 36.29
2. TSP-16-5 30.29
3. TSP-16-6 36.06
4. TSP-16-7 42.33
5. TSP-16-9 32.03
6. TSP-16-10 39.93
7. ST-14 32.76
8. Local 40.18

S.Em(z) 1.343
C.D. (5%) 4.073

The vine infestation and tuber infestation were minimum in
germplasm TSP-16-7 which recorded the highest marketable
tuber yield of 24.86 t ha' (Table-8). Whereas vine infestation
and tuber infestation were maximum in germplasm ST-14
which recorded a marketable tuber yield of 13.82 t ha*. Singh
and Sharma (2003) I, found that there was a positive
relationship between vine and tuber damage percentage and
marketable tuber yield. Desai et al. (2013) 1 found that the
tubers of genotype CIP SWA-2 had lower tuber damage
(3.54%) with tuber yield of 22.35 t ha? in comparison to
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genotype ST-14 in which tuber damage was 4.21% and tuber
yield of 18.69 t ha.The present findings were also strongly
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supported by Singh et al. (1987) 128 and Mishra et al. (2006)
[12].

Table 8: Performance of sweet potato Germplasm based on vine infestation (%), mean tuber infestation (%), weevil incidence (%) and
marketable tuber yield (t/ha) against sweet potato weevil (Cylas formicarius Fab.) during Kharif, 2021

S. No. | Germplasm | Vine infestation (%) | Mean tuber infestation (%) | Weevil Incidence (%) | Marketable tuber yield (t/ha)
1. TSP-16-3 21.73 14.13 21.93 11.64
2. TSP-16-5 31.53 18.71 26.65 0.80
3. TSP-16-6 24.45 17.70 22.15 10.51
4, TSP-16-7 14.43 10.87 11.25 24.86
5. TSP-16-9 25.51 15.49 25.49 0.67
6. TSP-16-10 18.95 12.27 13.08 20.07
7. ST-14 38.51 28.53 38.01 13.82
8. Local 34.50 24.38 35.26 15.89

S.Em(2) 0.992 1.229 1.804 1.141
C.D. (5%) 3.009 3.727 5.471 3.460

The lowest weevil incidence (11.25%) was observed in
germplasm TSP-16-7 which recorded the highest marketable
tuber yield of 24.86 t ha’(Table-9). Whereas mean per cent
weevil incidence was the highest (38.01) in germplasm ST-14
which recorded the lowest marketable tuber yield of 13.82 t
ha' as compared with local which recorded mean per cent
weevil incidence as 35.26 per cent and marketable tuber yield

as 15.89 t ha’. Allolli et al. (2012) ™ reported that per cent
weevil infestation varied with different genotypes, the highest
being in HUB-1 (53.72), while the lowest infestation was
recorded in HUB-12 (9.88). Thriveni et al. (2019) 4 reported
that the lowest per cent of weevil incidence was noticed in
TSP-16-3 on 4 and 8 DAS (5.05 and 13.20, respectively).

Table 9: Categorization of sweet potato Germplasm into different resistant / susceptible groups during Kharif, 2021

Grade Percent incidence Reaction Germplasm
0 0 Highly resistant -
1 1-20 Resistant TSP-16-7, TSP-16-10
2 20-40 Moderately resistant TSP-16-3, TSP-16-5, TSP-16-6, TSP-16-9, ST-14, Local
3 40-60 Moderately Susceptible -
4 60-80 Susceptible -
5 80 Highly susceptible -
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