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ABSTRACT: Foliar application of silicic acid @ 0.1 and 0.2% and potassium silicate @ 0.5 and 1.0%
with gibberellic acid @ 50 and 100 ppm were evaluated for white fly attacking green gram plant at
farmers' holdings, Nattapatti, Madurai District, Tamil Nadu. The population density of Bemisia tabaci
was observed at weekly interval during the growth season. Treatment with potassium silicate 1.0% @ 10
DAS & 20 DAS with gibberellic acid 100 ppm @ 30 DAS and 40 DAS significantly decreased the
population of B. tabaci (3.70 whiteflies/top three leaves)as against the untreated check.(9.78
whiteflies/top three leaves)
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Introduction

Pulses occupy second place next to cereals and constitute an excellent supplement of protein in the
human diet, thereby play a paramount role in combating the widespread malnutrition in the country.
Among several pulses grown, mungbean or green gram, Vigna radiata L. Wilczek, is an economically
important short duration grain legume crop.

Mungbean is grown in an area of 4.2 Million hectares with a total production of 2.01 Million tonnes,

with an average productivity of 472 kg/ha (Anonymous, 2018). An improvement in the yield of
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mung bean is becoming difficult, mainly due to vulnerability to several insect pests which attack the
plants from seedling to maturity. The insect pests reported on green gram include jassid, thrips, whitefly,
galerucid beetle, pod borer, Maruca vitrata (Geyer), pod borer, Helicoverpa armigera (Hubner), stem
fly and green bug, (Kumar ez al., 2004; Nitharwal and Kumawat, 2013; Chaudhary et al., 2018). Among
these insect pests, whitefly, B. fabaci causes considerable losses in the yield of green gram crop by
sucking the sap from the ventral surface of leaves. Nymphs and adults of whitefly infest plants by suck
the sap from new growth causing stunted growth, yellow mosaic and reduced yields. Plants become
weak and susceptible to disease.

Use of synthetic chemical pesticides inappropriately to manage insect pests lead to the recurrence of
insect pests, the elimination of natural enemies, development of resistance and pesticide residues in
food and the ecosystems. The development of an eco-friendly strategy is critical to overcoming the
challenges related with the usage of insecticides. Silicon use has been reported as a novel approach for
the control of green gram insect pests.

The deposition of Si via 1% sodium silicate solution to wheat plants improved resistance to two
aphids, Metopolophium dirhodum (Walk) and Sitobion avenae (Fabricius) (Hemiptera: Aphididac)
(Gomes et al., 2015). In field studies, Si treated rice impaired feeding and suppressed insect population
growth rates (Chandramani et al.,2010; Yang et al.,2017).

Foliar spray of calcium silicate at 5.0% was effective in facilitating the maximum deposition of
silica content apart from increasing the activities of polyphenol oxidase (PPO) in groundnut leaves
(Parthiban et al., 2019), while Si application to rapeseed (Brassica napus L.) plants showed increased
resistance to insect herbivores (Teixeira ez al., 2017; Nascimento et al., 2018). Boer et al. (2019) found
that application of Si on maize seedlings increased the non-preference response by the aphid R. maidis
(Fitch). In view of'the above said, this study was taken up.

Materials & Methods

Field experiment was conducted at Nattapatti 9.97° N and 77.85° E , Madurai district to evaluate the
effects of foliar application of silicon fertilizers on B.tabaci during Rabi 2022. The area is semiarid with
a mean annual rainfall of 880 mm and 218 meters from above mean sea level, The experiment was laid
out in a randomized block design with three replications and twelve treatments in a plot size of 20m’.
The treatments comprised of T,=Foliar spray of silicic acid @ 0.1%, T,=Foliar spray of silicic acid @
0.2%, T,=Foliar spray of potassium silicate @ 0.5%, T,=Foliar spray of potassium silicate @ 1.0%,
T=T, + Gibberellic acid @ 50 ppm, T,=T, + Gibberellic acid @ 100 ppm, T,=T, + Gibberellic acid @ 50
ppm, T=T,+ Gibberellic acid @ 100 ppm, T,=Silicate Solubilizing Bacteria @ 2 kg ha, T,,=Neem oil
@ 2%, T, =Chlorpyriphos 20% EC @ 1.5ml/l, and T,,=Untreated check. Foliar spray was done at 10, 20,
30 and 40 days after sowing (DAS) with a 10 1 volume knapsack sprayer. Foliar application of silicic
acid and potassium silicate was done at 10 DAS and 20 DAS and gibberellic acid at 30 DAS and 40
DAS. In all plots except the untreated control, silicon nutrients were foliar sprayed at their respective
doses. The crop was raised as per standard agronomic practices. The population density of nymphs and
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adults of the whitefly, Bemisia tabaci, was assessed in three randomly selected leaves from the top,
middle, and bottom of 5 randomly selected plants. The pretreatment population counts for the first spray
were taken one day before the first spraying, and the post-treatment population counts were taken on
third and ninth day of each spray from ten randomly selected plants each replication (Fleming and
Retnakaran, 1985).The data collected were subjected to statistical analysis of variance by SPSS
software and means were compared with Tukey's test at P<0.05 (Tukey, 1977).

Results and Discussion

The data on the mean population of B. tabaci per five plants prior to the imposing of treatments
ranged from 10.81 to 11.95/top three leaves. These observations were statistically non significant there
by indicating the population of whitefly to be uniformly distributed in the experimental plot prior to
impose of treatments.

After first spray (10 DAS), all the treatments were significantly effective in reducing whitefly
population in comparison to untreated check. Foliar application of potassium silicate @ 1% +
gibberellic acid @ 100 ppm was found to be significantly superior among all the treatments (6.16
whiteflies/top three leaves) followed by potassium silicate @ 0.5% + gibberellic acid @ 50 ppm (6.82
whiteflies/top three leaves) and the untreated check (14.60 whiteflies/top three leaves).

After second spray (20 DAS), foliar application of potassium silicate @ 1% + gibberellic acid @ 100
ppm (3.79 whiteflies/top three leaves) and potassium silicate @ 0.5% + gibberellic acid @ 50 ppm (3.68
whiteflies/top three leaves) were found to be on par with each other. The population recorded in the

untreated check was 10.88 whiteflies/top three leaves.

In case of third spray (30 DAS), all the treatments were significantly effective in reducing whitefly
population in comparison to untreated check. The treatment with potassium silicate @ 0.5% +
gibberellic acid @ 50 ppm was found to be most effective and significantly superior over all other
treatments by recording the lowest mean population (2.40whiteflies/top three leaves). The next best
treatment was foliar application of potassium silicate @ 1% + gibberellic acid @ 100 ppm with mean
population of 1.77 whiteflies/top three leaves. On fourth spray, the same trend was observed among

different treatments.

The data on overall efficacy of various treatments on B. tabaci is presented in Table 1. The mean
population ranged from 3.70 to 6.90 whiteflies/top three leaves among treatments against the untreated
check (9.78 whiteflies/top three leaves). The treatment, potassium silicate @ 1% + gibberellic acid @
100 ppm had registered lowest mean population of 3.70 whiteflies/top three leaves followed by
potassium silicate @ 0.5% + gibberellic acid @ 50 ppm (3.90 whiteflies/top three leaves). Regarding
per cent reduction over control, it was observed that foliar application of potassium silicate @ 1% +
gibberellic acid @ 100 ppm recorded 53.16%, followed by potassium silicate @ 0.5% + gibberellic acid
@ 50 ppm (50.63%).
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Table 1. Efficacy of different sources of silicon against whitefly, Bemisia tabaci on green gram

No. of whitefly/ top three leaves*®

Per cent
I Spray 11 Spray III Spray IV spray c i ducti
umulative reduction
Treatments (10 Days After Sowing) (20 Days After Sowing) (30 Days After Sowing) (40 Days After Sowing)
PTC 3 o R o mean over
3IDAS 9DAS Mean 3IDAS 9DAS Mean Mean Mean control
DAS DAS DAS DAS
T, - Silicic 1152 1013 992 1002 854 539 696 606 477 476 461 453 430 6.52 1750
acid @ 0.1%  (3.39) (318" (3.15)° (3.17)  (246) (232" .64 (246 (2.18)" (2.18)" (214" 213" (2100 (255" i
T, - Silicie 101 9.92 9.07 949 788 495 642 559 435 436 422 407 395 6.06 2328
acid @ 0.2%  (3.32) (3.15)®  (3.01F (3.08)° (2.36)" (2220 (2.53)° (2.36)° (2.08)° (2.09F (2058 (2.02)° (199F  (246)° -
T. -
3
Potassium 1081 9.31 829 880  7.23 451 587 512 392 397 381 361 352 5.53 2999
silicate @ (3.29) (3.05)" (2.88) (297)! (226 (212 (242 (226 (1.98) (1.99) (1.95" (1.90)" (1.88) (2.35)° :
0.5%
T, -
Potassium 1096 894 777 835 697 407 552 465 350  3.68 354 315 3.08 5.17 2056
silicate @ (3.31) (299 (279 (2.89)" (216 (202 (2.35)° (2.16)° (1.87)° (1.92)° (188 (1.77) (1.76) (2.27) -
1.0%
T,-T, +
Gibberellic 1127 849 699 774 592 3.63 477 418 308 318 303 269 264 4.60 .
73
acid @ 50 (3.36) (290" (2.64)° (2.78)° (204" (191" (218" .04 (175" (1L78)° (174 (L6 (163" (215"
ppm
T(|-T2+
Gibberellic 1097 787 696 7.4l 6.07 319 463 371 265 3.0l 285 223 221 4.35 1107
acid @ 100 (3.31) (281 (2.64)° (2.72)° (1.93)° (179 (2.15)" (1.93)° (L.63)° (1.7 (1.69F (1.49)° (1.49°  (2.09)° ’
ppm
T,
Gibberellic 1195 738 625 682 461 2795 3.68 324 223 240 224 177 177 3.90 063
acid @ 50 (3.46) (272" (2500 (2.61)" (1.80)" (1.66)" (1.92)" (1.80)" (1.49)" (1.55)" (1.50)° (1.33)° (1.33)"  (1.97)" ’
ppm
TN_TJ+
Gibberellic 1098 689 544 616 526 2.31 379 277 273 283 267 131 1.34 3.70 e
3.
acid @ 100 (3.31) (2.62)°  (2.33F° (248)° (L.66) (1.52) (1.95)° (1.66)" (1.65)" (1.68)" (1.63)" (L.14) (1.16)'  (1.92)
ppm
T, - Silicate
Solubilizing ~ 11.87 1078 9.66 1022 9.19 583 751 648 519 515 499 499 483 6.90 1260
Bacteria @2 (3.44) (3.28)" (3.1 (3200 (2557 (241 (2.74¢ (255 (228 (227) (2.22) (223 (220) (2.63) ’
kg/ha
T, - Neem 1133 9.31 829 880  7.61 464 613 533 418 421 405 397  3.83 5.75 -
0il @ 2% (337 (3.05)7 (2.88)! (2.97)! (231 (215" (248 (2317 (204" (205 200" (199 (1.96) (2.40)" :
TII’
Chlorpyriphos  11.14 877 781 829 657 427 542 481 323 344 306 236 244 4.88 1826
38.
20% EC @ (3.34) (2.96) (2.79) (2.88) (21907 (2077 (233 (2.19)° (1.80)° (L85 (L8IF (1.54F (1.56F (22D
1.5ml/l
T,-
: 1.61 1419 1502 1460 1246 931 1088 836  7.31 712 696 678  6.55 9.78 0.00
ljmrial (3.45) (377 (388 (3.82F (289 (3.05) (330" (289 (270) (267) (263) (2600 (256)  (3.13)
chec
SEd NS 036 031 024 023 027 015 023 014 014 01l 020 0.0 0.10
P(SOOS) - 0700)«* 0,0”“ 0700** 0700** 0.00%* 0.00%* 0700** 0700** 0.00%* 0700!‘ 0,00“' 0.00%* 0700** -

*Mean of three

replications

PTC - Pre Treatment

Count

SEd - Standard Error

Figures in parentheses are square root transformed values

Spray
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DAS - Days After

Significant

P - Statistically

NS - Non

Significant

Tukey’s test was

**Highly Significant

followed
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The present study is in corroboration with the finding of Correa et al. (2005) who reported that foliar
application of 1 % calcium silicate + 0.005 % of activator acibenzolar-S-methyl caused significant
reduction in oviposition by Bemisia tabaci in cucumber. Moraese? al. (2005) observed that sodium
silicate applied at 1 percent in liquid form to either soil or foliage successfully managed the phloem-
feeding arthropods. The foliar and soil application of calcium silicate as a source of silicon increased the
mortality of whitefly (Meenaet al., 2014).

Callis-Duehlet al. (2017) evaluated that application of potassium silicate solution (30 ml of 2 mM),
reduced number of Bemisia tabaci on cucumber leaves whereas the number of whiteflies on untreated
cucumber leaves was higher (44.5%). This finding revealed that a B. tabaci population has less

preference to silicon treated plants.

Ramirez-Godoy et al. (2018) showed that application of silicon in the form of potassium silicate (2
ml/L) significantly reduced the oviposition rate of Diaphorina citri up to 60 percent in Tahiti lime.
Nikpay and Laane (2020) reported that four spray application of silicic acid was more effective than
other treatments on sugarcane mite damage. Alyousuf ez al. (2022) demonstrated that in tomato, the
foliar spray of silicic acid (0.8%) decreased the population of whitefly and tomato leaf miner in the
greenhouse. Application of silicon dioxide and potassium silicate at the concentrations of 200 and 400
ppm on cotton plants significantly lowered the ovipositional preferences and prolonged the duration of
all the life stages of B. tabaci compared to the untreated plants when applied through foliar application
(Abbasietal.,2022).

Conclusion

The foliar application of silicon and gibberellic acid was found to be best option to manage white fly
Bemisia tabaci in green gram. In organic farming, the use of silicon products is widely accepted, and it
may be very well integrated with other ecofriendly pest manangement practices to get good yield and
insecticide residue free crop.
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