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Abstract

Okra is an important vegetable crop for Indian agriculture and is grown extensively throughout the year
in all parts in India. Sucking complex like whitefly Bemisia tabaci, jassid Amrasca biguttula biguttula
and aphid Aphis gossypii are more deleterious insect pests pose a major threat, affecting the okra
production. While screening for whitefly resistance, it was noted that Arka Anamika and Pusa A-4 were
found to be resistant against whitefly population and on the other site Pusa Sawani and EC-169417 were
found to be susceptible with highest average whitefly population during both the year of experimentation
(2018-19 & 2019-20).
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Introduction

Okra (Abelmoschus esculentus L. Moench.) is a vegetable crop of great social and economic
importance in the tropics, subtropics and hot regions of temperate zones. Okra is considered as
an important constituent for balanced food due to its dietary fibers and amino-acid
composition which is rich in lysine and tryptophan (Hughes, 2009). Bhendi or lady’s finger in
India is a major contributor to the total global vegetable production. Okra is an important
vegetable crop for Indian agriculture and is grown extensively throughout the year in all parts
of the country and India is ranked first in production. The crop is attacked by a variety of pests
throughout its growth stages (Rai et al. 1993, Rao et al. 2002). One of the main reasons for
low productivity is growing of local unimproved cultivars/OP varieties by the farmers and
very high incidence of Yellow Vein Mosaic Virus (YVMV) disease which is transmitted
through whitefly (Bemisia tabaciGenn.) (Arora et. al., 2008). The loss in yield, due to YVYMV
in okra is ranging from 30% to 100% depending on the age of the plant at the time of
infection. Whiteflies are the milky white minute flies; nymphs and adults suck the cell sap
from the leaves. The affected leaves are curled and dried. The affected plants show a stunted
growth. Whiteflies are also responsible for transmitting yellow vein mosaic virus (Singh et al.,
2008).

These insect pests of okra are generally managed by using different synthetic insecticides and
the continuous use of these pesticides at large scale created problems like pest resistance,
resurgence pesticides residues, destruction of beneficial fauna and environmental pollution
(Adilakshmi, 2008). It also increases the cost of production but also poses serious hazards to
the operators and consumers. As fruits are picked at short intervals, hence, the insecticidal
application not only increases insecticidal load on crop but becomes hazardous too (Sardana
and Dutta 1989). Various methods of insect pest management have been used to protect crops
from insect pest damage, to increase crop production and to enhance food security. Resistant
and tolerant varieties form the basic components of Integrated Pest Management over which
other components are to be built up. Therefore, an alternative method by introducing or
determining the use of resistant varieties that may contain different chemical substances to
detoxify these insect’s attack will be one of main component to be added in IPM as an
environmental friendly pest management approaches.

Materials and Methods

The seeds of twenty okra varieties/genotypes were collected from Indian Institute Vegetable
Research, Varanasi and a field experiment was carried out to find out the resistant/tolerant and
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susceptible okra varieties/genotypes to sucking pests, shoot
and fruit borer (E. vittella) and subsequent yellow vein mosaic
virus disease appearance under field condition at vegetable
research farm institute of agricultural sciences, Banaras Hindu
University. Population dynamics of whiteflies, Bemisia tabaci
(Gennadius) both nymphs and adults were recorded during the
vegetative stage, flowering and fruiting stage on three leaves
(1 top+ 1 middle + 1 bottom) of five randomly selected plants
with an interval of seven days.

Statistical analysis after appropriate transformation of data
will be undertaken as per Gomez and Gomez (1976). Data
from field experiments were analyzed by Randomized Block
Design (RBD).

Results and Discussion

Screening of twenty okra genotypes were conducted during
both year of experimentation at vegetable research farm,
Banaras Hindu University, with all suitable agronomic
practices as per recommended. During 2018-19 (Table-1&
Fig 1), among those varieties, mean highest average number
of whitefly per three leaves was found in Pusa Sawani(8.48)
which was consider to be most susceptible among the rest.
Highest average number of whitefly per three leaves was
found during 40" and 41% standard meteorological week
having value 15.22 and 14.78. Whitefly population in Pusa
Sawani variety generally started appearing from 36™ standard
meteorological week and it gradually increases up to 40™ and
41% standard meteorological week, after which it further
decreased till last. Above results were found to be at par with
genotype EC-169417. In genotype EC -169417 mean average
whitefly population per three leaves was found to be 7.18.
Highest average whitefly population was found in 41%
standard meteorological week i.e. 14.69 in genotype EC-
169417. A higher mean whitefly population was also reported
in genotype/variety Parbhani kranti, Kashi Satdhari, SB-6 and
EC-112231 with 5.47, 5.71 5.08 and 4.70 number of whitefly
per three leaves respectively. Genotype like 1C-117333, IC-
117245, EC-169408, EC-112231 and 1C-341190-C were
found to be moderate susceptible to whitefly with mean
average whitefly population value per three leaves of 4.01,
3.98, 3.74, 4.70 and 4.32 respectively. Arka Anamika and
Pusa A-4 variety were found to be least population of whitefly
during 1%t year of experimentation and considered to be most
resistant. In Arka Anamika mean average number of whitefly
(2.04) was found to be lowest. Highest average number
whiteflies were found during 40" Standard meteorological
week i.e. 4.11. Pusa A-4 variety was found to be at par with
Arka Anamika with mean average value 2.62 whitefly per
three leaves. Highest average number whiteflies were found
during 41 Standard meteorological week i.e. 4.57, after
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which it generally decrease till last observation. Varsha
Uphar, Punjab Padmini, Hisar Unnat and P-7 variety were
found to moderate resistance to whitefly with mean average
whitefly population per three value 2.81,2.86,3.06 and
3.15.Highest average population were recorded during 40%
and 41% standard meteorological week.

During 2™ year of experimentation (2019-20) (Table 2 & Fig
1) a near similar trend were observed in many variety/
genotype. Arka Anamika and Pusa A-4 were found to be most
resistant to whitefly with least mean average population. Arka
Anamika variety was found to be least whitefly population
1.81 per three leaves and was found to be most resistant
among the rest variety. Initial population was started during
36M standard meteorological week (0.85) and it attends its
peak during 41 standard meteorological week (4.16). Pusa
A-4 was found to be at par with Arka Anamika. Mean average
population of Pusa A-4 was recorded to be 1.98 per three
leaves. Punjab Padmini(1.96), Varsha Uphar(2.32), Hisar
Unnat(2.72) and P-7(3.25) were found to be moderate
resistant to whitefly. Highest average population was found to
be during 41% standard meteorological week. Among twenty
selected variety/genotype Pusa Sawani and EC-169417 were
recorded to be most susceptible, with highest average whitefly
population per three leaves during 2™ year of
experimentation. In Pusa Sawani mean average population
were recorded to be 8.17, which was highest among the rest.
Starting from its initial phase, average whitefly population
reached its peak during 41 standard meteorological week and
it further decrease. Similarly EC-169417 was found to be at
par with Pusa Sawani with mean average whitefly population
8.15 per three leaves. Highest average number of whitefly
was recorded during 41% standard meteorological week
(18.18) during experimentation. Parbhani kranti (7.50), SB-6
(7.23), Kashi Satdhari (6.16) and EC-169459(5.85) were
found to be moderately susceptible to whitefly. Highest
average population was recorded during 41% standard
meteorological week.

The whitefly population on all okra genotypes observed
during 36 S.W and attained a peak population in 41 S.W.
Thereafter, whitefly population decreased gradually and
sustained up to 46 S.W. during both the years of study. The
present results are almost similar with the findings of Singh
(2013) who reported that whitefly population reported on okra
3 weeks after sowing and peak population was observed
during fortnight of October. Earlier Singh (2013) reported that
whitefly population gradually declined after peak population
and persisted up to 3" week of November and these findings
are similar with present findings. Similarly, Gonde et al.
(2013) ™ and Nagar et al. (2017) [l also found a near similar
result about whitefly population.

Table 1: Screening of okra genotypes against B. tabaci under field conditions during 2018-19

Tr. No Genotype/ Average* number of whiteflies per 3 leaves at different standard weeks

T Variety 36SW | 37 SW | 38 SW | 39SW | 40 SW | 41 SW | 42SW | 43 SW | 44 SW | 45 SW | 46SW | Mean

1 Arka 0.62 1.93 1.90 242 3.49 3.05 2.66 1.35 0.68 0.25 204
' Anamika(R) | (1.25) | (1.70) | (1.69) | (1.84) | (2.25) | (2.11) | (2.00) | (1.90) | (1.52) | (1.28) | (1.10) | =

2 Varsha Uphar 1.26 1.76 2.25 3.17 5.42 3.61 2.51 4.89 151 0.42 281
' (1.49) | (1.65) | (1.79) | (2.17) | (2.25) | (2.52) | (2.14) | (1.86) | (242) | (157) | L17) | ©

3 Punjab Padmini 1.15 1.49 2.24 2.85 6.97 5.21 3.10 2.09 1.12 0.21 286
' (1.45) | (1.56) | (1.79) | (1.95) | (2.46) | (2.81) | (2.48) | (2.01) | (1.74) | (144) | 1.08) | ~

4 Hisar Unnat 1.39 2.04 3.16 3.46 6.30 471 3.49 1.88 0.79 0.43 3.06
' (1.53) | (1.73) | (2.03) | (2.10) | (2.64) | (2.69) | (2.38) | (2.11) | (1.65) | (1.32) | aan | ™

5 Parbhani Kranti 2.17 3.52 4.54 5.46 10.52 6.92 5.59 5.30 321 1.08 547
' (1.77) | (1.87) | (1.86) | (2.53) | (3.58) | (3.39) | (2.81) | (2.56) | (2.50) | (2.04) | (1.42) |

6. Kashi Satdhari | 2.78 3.67 5.25 5.65 10.13 7.12 5.46 5.45 3.45 1.18 5.71
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(1.93) [ (2.15) | (249) | (257) | (3.69) | (3.33) | (2.84) | (253) | (1.84) | (2.10) [ (1.46)

; pusaSawani(s) | 358 | 787 | 936 [11020 [ 1522 [ 1478 | 1250 | 747 | 650 [ 364 [ 233 [ g9
' (2.13) | (297) | (3.21) | (3.34) | (4.02) | (3.97) | (3.67) | (2.90) | 2.73) | (2.14) | (1.18) | &

o o7 117 [ 227 | 310 | 351 | 606 | 637 | 475 | 340 | 221 | 077 | 049 | ..o
: 1.46) | (1.79) | .01) | (2.11) | (265 | (2.71) | 2.39) | (2.09) | (1.78) | (1.31) | (1.20) | >

9 Pusa A4 085 | 190 [ 273 | 331 [ 467 | 457 | 364 | 280 | 229 | 1.5 | 082 | ,,
' (1.34) | (1.69) | (1.92) | (2.06) | (2.37) | (2.35) | (2.14) | (1.94) | (1.80) | (1.48) | (1.33) | <

155 | 293 | 378 | 435 | 800 | 651 | 479 | 283 | 331 | 243 | 092
10 EC-169419 | 158y | (1.97) | @17) | 230) | (2.99) | 2.73) | (2.40) | (1.95) | (2.06) | (184) | 137y | 378

163 | 405 | 467 | 547 | 728 | 634 | 445 | 360 | 347 | 176 | 111
11. IC-117245 1 (161) | 224) | @31 | 253) | @87) | @70) | 232) | 213) | (210) | we5) | (1ag) | 98

122 | 286 | 350 | 417 | 628 | 811 | 514 | 354 | 262 | 225 | 145
12| EC-169408 | 1y | (105) | @211) | (226) | (269) | 301) | @an) | @212) | (189) | (179) | (s5) | 274

226 | 274 | 364 | 473 | 660 | 818 | 484 | 326 | 235 | 222 | 126
18| EBCAL224L 1 199) | (1o2) | @214) | 238) | 275) | (3.02) | (241) | 05) | 182 | (L78) | (1.49) | 38

243 | 347 | 451 | 484 | 729 | 868 | 484 | 330 | 333 | 133 | 1.09
14| 1CA17833 | ey | 210) | 238) | @41) | @87) | 310) | 41) | @06) | o7y | @sy) | (1a3) | 4Ot

240 | 190 | 342 | 435 | 578 | 653 | 438 | 345 | 252 | L17 | 085
15| EC-169459 | 1ga) | (169) | (209) | (230) | 259) | 273) | @31) | 210) | (186) | (1.46) | (134 | >34

237 | 357 | 340 | 405 | 7.70 | 926 | 626 | 437 | 324 | 233 | 0.93
16. | 1C-341190-C | (180 | (213) | (209) | (2.24) | (2.94) | (320) | 269) | @31) | 205) | (rey) | u3n) | +%

251 | 458 | 520 | 620 | 7.42 | 7.99 | 627 | 465 | 316 | 2.38 | 166
17| BCAR223L | 1gg) | (235) | (248) | (267) | (284) | (2.99) | 269) | @37) | 203) | 182 | we2) | +7°

147 | 266 | 344 | 407 | 620 | 761 | 455 | 361 | 275 | 209 | 160
18. | 1033206 | 1'5e) | (100) | (210) | (224) | 267) | 293) | 235 | @214) | (192) | (174) | (Le0) | 24

308 | 531 | 7.48 | 846 | 12.74 | 1469 | 976 | 7.58 | 506 | 3.39 | 1.75
19. | BC-I694L7 1 ooy | (250) | 285) | 307y | 370) | 3.95) | 327) | 2.92) | (245) | 2.08) | cLea) | "8

1.92 2.46 4.80 5.85 10.40 8.64 8.03 6.62 3.30 2.71 1.16 | 5.08

20. SB-6 (1.69) | (1.85) | (240) | @61) | 337) | 3.10) | 300) | (275) | (2.06) | (191) | (1.45)
SE(m) 026 | 017 | 045 | 020 | 021 | 020 | 020 | 048 | 082 | 023 | 020 | -
CD. 0.75 | 049 | 045 | 060 | 062 | 059 | 059 | 053 | 2.36 | 0.67 | 059 | -

Average* of three replication SW=Standard Week Figure in parenthesis are Vx+0.5 transformed value (where x=Actual number)

Table 2: Screening of okra genotypes against B. tabaci under field conditions during 2019-20

Average* number of whiteflies per 3 leaves at different standard weeks
36SW | 37 SW | 38 SW | 39 SW | 40 SW | 41 SW | 42 SW | 43 SW | 44 SW | 45 SW | 46SW | Mean

L Arka Anamika®) | 085 | 143 [ 163 [ 227 [ 310 [ 416 [ 213 | 181 | 145 [ 061 | 044 |, o
' (1.34) | (1.54) | (1.61) | (1.79) | (2.01) | (2.26) | (1.75) | (1.46) | (1.55) | (1.25) | (1.18) | ~

097 | 1.86 | 193 | 277 | 347 | 455 | 332 | 283 | 206 | 116 | 0.59
2 VarshaUphar | 1 39 | 168) | (170) | (1.93) | (2.10) | 2.35) | (2.07) | (1.94) | (1.73) | (1.45) | (1.24) | 22

086 | 1.24 | 201 | 229 | 376 | 411 | 229 | 213 | 151 | 062 | 0.69
(1.35) | (1.48) | 1.72) | (1.80) | (2.17) | (2.25) | (1.80) | (1.75) | (1.57) | (1.25) | (1.28)

A Hisar Unnat 083 | 191 | 230 | 320 | 457 | 618 | 347 | 309 | 256 | 126 | 055 | ,,
' (1.33) | (1.69) | (1.80) | (2.04) | (2.35) | (2.67) | (2.10) | (2.01) | (1.87) | (1.49) | (1.22) | &

[ 272 | 450 | 541 | 782 | 1540 | 18.71 | 10.13 | 651 | 549 | 343 | 2.30
> Parbhani Kranti | 1’95y | (235) | (2.52) | (2.96) | (4.04) | (443) | (3.33) | 273) | 254) | (2.09) | (180) | "™

253 | 424 | 515 | 651 | 1019 | 13.09 | 879 | 627 | 529 | 3.86 | 1.89
(1.87) | (2.28) | 2.47) | (2.73) | (3.34) | (3.75) | (3.12) | (2.69) | (2.50) | (2.19) | (1.69)

: PusaSawani(s) 276 | 517 | 683 | 891 | 1323 [ 1879 | 11.17 | 919 | 666 | 468 | 246 | -
' (1.93) | (247) | (2.79) | 3.14) | (3.77) | (4.44) | (3.48) | (3.18) | (2.76) | (241) | (1.85) | *

o o7 190 [ 219 [ 268 | 313 | 632 | 672 | 458 | 342 | 267 | 097 | 116 | 5
: (1.69) | (1.77) | (1.91) | (2.02) | 2.70) | 2.77) | (2.35) | (2.09) | (1.90) | (1.39) | (1.45) | *

069 | 134 | 214 | 237 | 387 | 423 | 256 | 212 | 145 | 067 | 0.39
(1.28) | (1.51) | (1.78) | (1.82) | (2.20) | (2.28) | (1.87) | (1.75) | (1.55) | (1.28) | (1.16)

169 | 241 | 292 | 412 | 592 | 825 | 522 | 443 | 276 | 250 | 140
10. EC-169419 (1.62) | (1.83) | (1.97) | 2.25) | (262) | (3.03) | (2.48) | (2.32) | (1.93) | (1.86) | (1.53) | '8

196 | 358 | 566 | 855 | 890 | 1265 | 624 | 427 | 260 | 176 | 099
11. C-117245 @71 | 213) | @57) | (308) | (3.14) | (3.69) | (268) | (2.28) | (1.88) | (165) | (1.39) | >

205 | 2.83 | 305 | 464 | 615 | 818 | 559 | 3.46 | 246 | 2.88 | 1.20
(1.73) | (1.94) | (2.00) | (2.36) | (2.66) | (3.02) | (2.56) | (2.10) | (1.85) | (1.96) | (1.47)

206 | 415 | 458 | 836 | 672 | 1223 | 633 | 450 | 355 | 2.69 | 1.90
13. EC-112241 .73) | 2.26) | 2.35) | 3.05) | 277) | (363) | 270) | (2.35) | 212) | (1.91) | (1.69) | >%°

243 | 404 | 408 | 658 | 1042 | 825 | 800 | 634 | 318 | 1.83 | 105
14. C-117333 (1.84) | 223) | (2.24) | @274) | 3:37) | 3.03) | 2.99) | 2.70) | 2.03) | (167) | (1.a1) | >

222 | 463 | 539 | 7.70 | 948 | 1358 | 7.89 | 549 | 3.72 | 272 | 155
15. EC-169459 1.78) | 2.36) | 252) | 2.94) | 3.23) | 3.81) | 2.97) | (254) | 2.16) | (1.92) | (1.58) | >

209 | 406 | 481 | 7.95 | 908 | 1207 | 659 | 423 | 336 | 2.34 | L15
16. IC-341190-C | 174 | 224) | 240) | 298) | 317y | 361) | 275) | 228) | 208) | (181) | (1a5) | O

17. EC-112231 155 | 3.24 5.16 7.95 8.66 6.31 4.93 3.46 2.33 166 | 140 | 4.24

Tr.No. | Genotype/Variety

3. Punjab Padmini 1.96

6. Kashi Satdhari 6.16

9. Pusa A-4 1.98

12. EC-169408 3.95

~1571 7™
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(1.58) | (2.05) [ (2.47) | (2.98) | (3.10) | (2.69) | (2.42) | (2.10) | (1.88) | (1.62) | (1.53)
1.98 3.31 3.90 4.98 5.79 7.86 5.75 4.08 3.09 2.49 1.27
18. 1C-033206 (L71) | 2.06) | (2.20) | (2.44) | 2.60) | 2.97) | 2.59) | (2.24) | 2.01) | (185) | (1.49) | +°
2.85 4.44 6.86 9.68 14.02 | 18.18 | 12,53 | 10.27 | 5.64 3.59 1.61
19 EC-169417 (1.95) | 232) | 279) | 3.26) | (3.87) | (4.37) | 3.67) | (335) | 257) | (2.13) | (1.60) | B1°
20 SB-6 2.56 4.19 5.49 8.28 12.61 | 15.60 | 10.62 8.25 6.02 3.26 2.65 703
' (1.87) | (2.27) | (2.54) | (3.03) | (3.68) | (4.07) | (3.40) | (3.03) | (2.64) | (2.05) | (1.90) | "
SE(m) 0.18 0.22 0.22 0.22 0.78 0.35 0.23 0.21 0.23 0.25 0.21 --
C.D. 0.52 0.64 0.64 0.65 2.25 1.02 0.67 0.61 0.67 0.72 0.61 --
Average* of three replication SW=Standard Week Figure in parenthesis are \x-+0.5 transformed value (where x=Actual number)
g9 4
88
o 7 -
=2
-
24
50
2 -
€0 -
c ) . . )
® 2 A D 2SN SN O O D O LN o A b
9 ¥ & & @ & S N AN QP A Y S K QTN
2 S T T TGN N DS
F Rt P ST F TS A E G
N O S SR ¢ Y YT Y9
Lol SO R
] ]
B Mean whitefly 2018-19  m Mean whitefly 2019-20
Fig 1: Screening of okra genotypes against B. tabaci under field conditions during 2018-19 & 2019-20
Conclusion Moench] against leafhopper, Amrasca biguttula biguttula

While screening twenty selected variety/genotype it was clear
that variety Arka Anamika and Pusa A-4 were found to be

resistant for whitefly population and on the other site 6.

PusaSawani and EC-169417 were recorded to be susceptible

with highest average whitefly population during both the year

of experimentation. 7.

Acknowledgements

The authors acknowledge Prof. Anand Kumar Singh (Ex.

Head, Department of Horticulture) for their assistance,

encouragement and cooperation during the research. The 8.

authors also acknowledge Institute of Agricultural sciences,

Banaras Hindu University, for their kind support during

experimentation.

9.

References

1. Atwal AS, Singh B. Pest population and assessment of
crop losses. Indian Agricultural Research Institute, New
Delhi 1990.

2. Balakrishnan D, Sreenivasan E. Correlation and path 10.
analysis studies in okra Abelmoschus esculentus (L.)
Moench. Madras Agricultural Journal
2010;97(10/12):326-8.

3. Chakraborty S, Pandey PK, Singh B. Okra leaf curl 11.
disease: A threat to okra [Abelmoschus esculentus (L.)
Moench]. Vegetable Science 1999;24(1):52-4.

4. Gonde AD, RAUT AKA, Wargantiwar RK, Phuke DP. 12.
Screening Varieties of Okra (Abelmoschus esculentus (1.)
Monech) against Important Insect Pests under
Agroclimatic Condition of Allahabad (UP). Trends in
Biosciences 2013;6(5):645-647.

5. Kadu RV, Kulkarni SR, Patil PV, Patil SK. Screening of 13.

different genotypes of okra [Abelmoschus esculentus (L.)
~1572 %™

Ishida. Journal of Entomology and Zoology Studies
2018;6(5):1960-1963.

Kumar P, Singh DV, Sachan SK. Screening of okra
germplasm against YVMV  diseases. |.J.E.M.S
2017;8(1):72-74.

Nagar J, Khinchi SK, Kumawat KC, Sharma A.
Screening different varieties of okra [Abelmoschus
esculentus (L.) Moench] against sucking insect pests.
Journal of Pharmacognosy and Phytochemistry
2017;6(3):30-34.

Nataraja MV, Chalam MSV, Madhumathi T, Rao VS.
Screening of okra genotypes against sucking pests and
yellow vein mosaic virus disease under field conditions.
Indian Journal of Plant Protection 2013;41(3):226-230.
Prashanth SJ, Narayan RPJ, Mulge R, Madalageri MB.
Screening for disease in incidence of yellow vein mosaic
virus in okra [Abelmoschus esculentum (L.) Moench].
International Journal of Plant Protection 2008;1(2):78-
80.

Pun KB, Sabitha Doraiswamy, Balasubramanian G.
Prediction of whitefly population and Okra yellow vein
mosaic virus disease incidence in okra. Indian Journal of
Virology 2005;16(1-2):19-23.

Singh SJ. Etiology and epidemiology of whitefly
transmitted virus disease of okra in India. Plant Disease
Res 1990;5(1):64-70.

Singh Y, Jha A, Verma S, Mishra VK, Singh SS.
Population dynamics of sucking insect pests and its
natural enemies on okra agro-ecosystem in Chitrakoot
region. African Journal of Agricultural Research
2013;8(28):3814-38109.

Singh Y, Jha A, Verma S, Mishra VK, Singh SS.
Population dynamics of sucking insect pests and its


http://www.thepharmajournal.com/

The Pharma Innovation Journal

14,

natural enemies on okra agro-ecosystem in Chitrakoot
region. African Journal of Agricultural Research
2013;8(28):3814-38109.

Vijaya M, Joshi V. Screening for yellow vein mosaic
virus resistance of okra under Hyderabad conditions. The
Asian Journal of Horticulture 2013;8(2):763-766.

~ 1573 ™

http://www.thepharmajournal.com



http://www.thepharmajournal.com/

