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Abstract

A field experiment was conducted to screen thirty rapeseed-mustard genotypes against mustard aphid (Lipaphiserysimi)
during Rabi 2021-22 at Agricultural Research Station, Jodhpur. These genotypes consisted of seven species of rapeseed-
mustardi.e. Brassicajuncea (10), B. rapavar. Yellow Sarson (10), B. nigra (1), B. rapavar. Toria(2), B. carinata (2), B.
tournefortii (3) and Eruca sativa (2). The experimental results depicted that genotypes TM 108-1, Kranti, Bio 902, MY S
152, Y SH 401 and NRCY S05-02 werefound to beresistant; genotypesviz, TM 267-3, TM 316, TM 304-1, RH 749, PM 31,
GDM 4,RMYS1,RMYS2,RMYS3,MYS180, MY S 183, Jhumka, Pitambari, Tapeshwari, Bhawani, PusaSwarna, Pusa
Aaditya, MBT 27, MBT 4, and GP115-1 weremoderately resistant, while LS-FF 57, MN 1, Karantara, and RTM 1351 were

found as tolerant.
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I ntroduction

Oilseed crops are one of the most important cropsin the
world. In India, among the different oilseed crops,
rapeseed-mustard is an important group of crops which
occupiesaround 23.3 % area (6.69 mha) and 26.8 % (10.11
mt) production of total oilseeds and contributes around
24.4 % of total vegetable oil production during 2020-21
(Choudhary et al., 2023). There are seven species of
rapeseed-mustard grown in India viz,, Indian mustard
(Brassica juncea), B. rapa var. Yellow Sarson, B. nigra,
B.rapavar. Toria, B. compestris, B. tournefortii and Eruca
sativa. The main problem that limits the production and
productivity of rapeseed-mustard crops includes biotic
and abiotic factors. More than three dozen of insect pests
are known to be associated with rapeseed-mustard.
Among them, the mustard aphid [Lipaphiserysimi (Kalt)]
isthemost important limiting factorsinlowering thegrain
yield of these crops (Meenaet al., 2019). It may cause a
yield loss ranging from 35.4 to 96.0 % in favorable
conditions (Sahoo, 2012) and can reduce 5-6 % oil content
(Shyleshaet al., 2006). Hence, for the efficient, economical
and environment friendly management of mustard aphid,
growing of resistant varieties is most effective and
cheapest method. This may lead to increase production
in aphid-infested areas and to save environment from
insecticidal residues. In the areas where yield fluctuates
greatly due to the insect pest incidence and control by
insecticides is not beneficial and found costly, growing

of resistant varieties of rapeseed-mustard could be a
option for increasing the productivity of these crops.
Our concerned efforts are needed to tackle this cause by
identifying suitable genotypes through germplasm
screening. The identified genotypes may be used in
crossing programme for establishing a sound breeding
strategy and developing resistant/tolerant varieties.
Therefore, the present study was performed to identify
resistant /tolerant genotypes in different species of
Brassica.

M aterialsand M ethods

A field experiment was conducted to screen thirty
rapeseed-mustard genotypes against mustard aphid
(Lipaphis erysimi) at research farm of Agricultural
Research Station, Mandor, Jodhpur during Rabi 2021-22.
The experiment waslaid out in randomized complete block
design with threereplicationsinthe plot of 0.6 mx 4 m
and spacing between row to row and plant to plant was
30 cm x 10 cm, respectively. The experimental material
consisted of seven species of rapeseed-mustard i.e. B.
juncea (10), B. rapavar. Yellow Sarson (10), B. nigra (1),
B. rapavar. Toria(2), B. carinata (2), B. tournefortii (3)
and Eruca sativa (2) (Table 1). These genotypes were
sown in two rows and were alowed to have natural
infestation of aphids in the plots where no insect pest
control measures were used.

The observations of aphid were recorded on 10 cm
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Table 1: Genotypes of different species of rapeseed-mustard

Species Genotypes Source Species Genotypes Source
B. juncea TM 108-1 BARC, Mumbai B. rapavar. RMYS-1 ARS, Mandor
Yellow Sarson
T™ 267-3 RMYS-2
TM™M 316 RMYS-3
T™M 304-1 MYS-152
Kranti DRMR, Bharatpur MY S-180
Bio—902 MYS-183
RH-749 Jhumka DRMR, Bharatpur
PM 31 NRCY S05-02
GDM -4 Pitambari
LS—-FF-57  ARS, Mandor YSH-401 CCSHAU, Hisar
B.nigra MN -1 ARS, Mandor B. tournefortii MBT -27 ARS, Mandor
B. rapavar. Toria Tapeshwari DRMR, Bharatpur MBT -4
Bhawani GP115-1
B. carinata Pusa Swarna Eruca sativa Karantara DRMR, Bharatpur
Pusa Aaditya RTM 1351

Table 2: Grading and resi stance/tolerance categories based on aphid population index in rapeseed-mustard

Aphid Population Index (API) Grade Resistance Category

No or < 20 aphids on the inflorescences of test plants 10 Resistant (R)

Upto 25% inflorescences have 21-100 aphids on the test plants 20 Moderately resistant (MR)
Upto 50% of inflorescences have 101-250 aphids across test plants 25 Tolerant (T)

Upto 75% inflorescences have 251-500 aphids across test plants 35 Susceptible (S)

100% of inflorescences have > 500 aphids across test plants 50 Highly susceptible (HS)

terminal inflorescence at weekly intervals (Starting from
initial incidencei.e. 62 DAS to maturity of the crop) on
five randomly selected plants from each plot. The
genotypes were categorized into five grades (Table 2)
based on aphid population index (API) given by Dhillon
etal. (2018).

Results and Discussion

The field screening of different genotypes of rapeseed-
mustard against aphid was conducted and reported that
the initiation occurred in first week of January 2022 (1%
SMW). The data on the mean numbers of aphids/plant
were recorded from the time of buildup of the aphid
population (62 DAS) till the maturity of thecrop (Table 3,
4 and 5). The low aphid population/plant was observed
in the genotypes Kranti (15.5), Bio 902 (16.3) and TM
108-1 (17.1) therefore these genotypes were categorized
as resistant (Table 6). Morphological characters of the
plants viz., wide canopy, early flowering, and aternate
pod arrangement with continuous space between the
pods could bethereason for less preference by the aphid.
Likewise, in Brassica rapa var. Yellow Sarson the
genotypesY SH 401 (16.9), MY S 152 (17.8) and NRCY S
05-02 (20.0) were categorized asresistant (Table 6). The

less damage by aphid in these genotypes may be due to
some unique charactersviz. short pod length, thick pods
and alternate arrangement of pods. Similarly, ISamet al.
(2017) have also been reported comparatively less aphid
infestation in Brassica rapa.

Further, the genotypesviz. PM 31 (28.5), TM 316 (33.9),
TM 267-3(35.3), TM 304-1(37.9), GDM 4 (54.2) and RH
749 (67.6) in Indian mustard; RMYS 1 (41.3), RMYS 2
(21.3),RMYS3(38.9), MYS180(20.4), MYS183(31.1),
Jhumka (35.0) and Pitambari (28.3) in yellow sarson;
Tapeshwari (40.5) and Bhawani (42.6) inB. rapavar. Torig;
PusaSwarna(34.3) and PusaAaditya(37.4) in B. carinata
andMBT 27 (54.1), MBT 4(66.0) and GP 115-1 (42.3) inB.
tornefortii wereidentified asmoderately resistant onthe
basis of mean aphid population/ plant. Hossain et al.
(2015) have also been reported moderately resistant
varietiesin rapeseed-mustard.

Therewasonly onegenotype LS-FF 57 inIndian mustard
that was more preferred by the aphid with mean population
214.9 aphids/plant and categorized as tolerant. This
genotype has some morphological features viz. high
density of pods in bunches, bright color of flowers and
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Table 3: Screening of Indian mustard (B. juncea) genotypes against aphid

Genotypes Mean population of mustard aphid/plant Mean

1Jan  8Jan  15Jan 22Ja* 29Jan 5Feb 12Feb 19Feb  26Feb
(62 DAS) (69 DAS) (76 DAS) (83DAS) (90 DAS) (97 DAS) (104 DAS)(111 DAS)(118 DAS)

T™ 108-1 0.0 9.3 22.1 493 37.8 26.6 6.7 20 0.3 17.1
0.7) (3.1) (4.4) (6.9) (6.2) (5.2) 2.7) (1.6) (0.9) (4.2)
™ 267-3 30.8 326 423 59.4 48.0 4.7 27.9 223 12.3 35.3
(5.6) (5.7) (6.5) .7 (6.9) (6.5) (5.3) (4.9) (35) (6.0)
T™ 316 338 34.3 471 56.9 433 35.3 257 19.8 9.2 339
(5.9) (5.9) (6.9) (7.5) (6.6) (5.9) (5.1) (4.4) (3.2) (5.9)
™ 304-1 350 36.6 45.0 61.2 50.6 435 28.4 255 15.6 37.9
(6.0) (6.1) (6.5) (7.9) (7.2) (6.6) (5.4) (5.1) (4.0) (6.2)
RH 749 422 445 747 1045 945 82.7 739 62.2 29.1 67.6
(6.4) (6.7) 86) (102 (97 (9.) (8.6) (7.9) (5.4) (8.2)
PM 31 17.6 235 34.9 524 429 33.2 2.7 19.3 10.3 28.5
4.2) (4.9) (5.9) (7.2) (6.6) (5.8) (4.9) (4.4) (3.2) (5.4)
LS-FF-57 893 1493 2247 2838 2793 2649 2493 2330 1607 2149
(95  (122) (149 (168 (167) (163) (158 (153) (127) (14.7)
Kranti (NC) 0.0 40 221 451 353 20.4 11.1 14 0.4 155
0.7) 2.2) (4.9) (6.9) (6.0) (4.6) (3.4) (1.4) (0.9) (4.0)
Bio902(zC) 0.0 45 21.9 51.3 35.2 25.1 6.4 1.9 0.1 16.3

0.7) 2.2) (4.5) (7.2) (6.0) (5.0) (2.6) (1.6) (0.8) (4.2)
GDM 4 (LR) 475 53.3 65.2 87.8 81.0 60.7 39.2 332 19.8 54.2
(6.9) (7.3) (8.1) (9.4) (9.0) (7.9) (6.3) (5.9) (4.5) (7.4)
SEmt 0.3 03 07 05 04 03 03 0.3 0.3 0.2
CD (p=0.05) 038 10 21 16 1.0 0.8 0.9 0.8 0.9 07

*Peak population week; DAS = Days after sowing; Figuresin the parentheses are square root transformed values

Table 4: Screening of B. rapa var. Yellow Sarson genotypes against aphid

Genotypes Mean population of mustard aphid/plant Mean

1Jan  8Jan  15Jan 22Jan* 29Jan 5Feb  12Feb 19Feb  26Feb
(62DAS) (69 DAS) (76 DAS) (83DAS) (90 DAS) (97 DAS) (104 DAS)(111 DAS)(118 DAS)

RMYS1 37.4 46.4 533 58.2 55.5 49.1 405 21.4 9.7 413
(6.2) (6.9) (7.3) (7.6) (7.4) (7.0) (6.3) (4.6) (3.2) (6.4)
RMYS2 19.4 235 29.2 34.1 29.8 24.2 17.5 11.8 15 21.2
(4.4) (4.9) (5.4) (5.9) (5.5) (4.9) 4.2) (3.4) (1.4) (4.6)
RMYS3 348 453 51.7 56.2 53.6 48.6 383 19.9 1.9 38.9
(5.9) (6.7) (7.2) (7.5) (7.3) (6.9) (6.2) (4.5) (1.5) (6.2)
MYS 152 6.8 14.4 256 420 36.4 221 76 34 18 17.8
@.7) (3.9) (5.1) (6.4) (6.0) @.7) (2.9) (1.9) (1.5) 4.2)
MYS 180 78 20.8 263 457 39.8 26.2 95 6.4 13 20.4
(2.9) (4.6) (5.1) (6.7) (6.3) (5.1) (3.2) (2.5) 1.2) (4.5)
MYS 183 24.2 316 411 49.7 44.8 406 322 133 21 31.0
(4.9) (5.6) (6.4) (7.0) (6.7) (6.3) (5.7) (3.7) (1.5) (5.6)
Jhumka 238 37.1 465 53.4 51.8 44.9 37.3 18.4 1.9 35.0
(4.9) (6.1) (6.9) (7.3) (7.2) (6.7) (6.1) (4.3) (1.5) (5.9)
YSH40L(NC) 238 10.4 30.0 345 30.0 24.2 9.8 8.6 18 16.9
(1.8) (3.3) (5.4) (5.9) (5.5) (4.9) (3.2) (3.0) (1.5) 4.2)
NRCYS05-02 4.4 14.1 331 37.6 325 26.9 17.4 115 2.0 19.9
(ZC) 2.2) (3.9) (5.7) (6.2) (5.7) (5.1) 4.2) (3.4) (1.5) (4.5)
Pitambari (LR) 169 27.2 37.6 46.1 40.1 36.6 324 15.7 1.6 28.2
(4.2) (5.2) (6.1) (6.9) (6.3) (6.0) (5.7) (3.9) (1.4) (5.3)
SEmt 03 0.2 0.4 0.4 03 0.4 03 03 0.2 0.2
CD (p=0.05) 038 0.6 11 1.2 0.8 1.2 0.8 0.9 05 05

*Peak population week; DAS = Days after sowing; Figures in the parentheses are square root transformed values
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Table 5: Screening of B. nigra, B. rapa var. Toria, B. carinata, B. tournefortii and E. sativa genotypes against aphid

Genotypes Mean population of mustard aphid/plant Mean
1Jan 8Jan 15Jan 22Jan*  29Jan 5 Feb 12Feb 19Feb 26Feb
(62DAS) (69DAS) (76 DAS) (83DAS) (90 DAS) (97 DAS) (104 DAS)(111 DAS)(118 DAS)
MN 1 00 634 1455 2333 2279 2249 2057 1804 1198 1557
07) (79 (1204 (152 (150 (149 (143 (134 (109 (129
Tapeshwari 261 396 5193 576 56.7 518 440 340 22 404
(5.) 63 (72 (76 (75) (7.2 (6.6) (59 (16) (64)
Bhawani 0.7 428 5313 592 579 527 477 372 16 425
(55) 65 (725 (77 (75) (7.2 (6.9) 6.2) (14) (65)
PusaSwarna 00 212 4013 713 56.6 49.8 305 272 24 A2
07) @46 (629 (84 (75) (7.0) 63 (52 (17 (59)
Pusa Aaditya 00 23 46.20 754 612 55.8 438 21 21 373
07) @7 678 (86 7.7 (75) (6.6) (54) (15) 6.1)
MBT 27 00 A5 7027 0.8 89.0 828 66.2 426 18 A1
07 (58 (837 (1000 (94 .1 8. (65) (15) (7.3
MBT 4 00 392 7753 1118 1038 1002 4.6 66.1 08 66.0
07) (62 (880) (105 (101 (1000 (97 8. (L1) 8.
GP1151 00 272 66.87 750 67.7 59.7 492 339 11 423
07) G2 (813 (86 82 7.7 (7.0) (5.7) (12 (65)
Karantara 472 839 11027 1574 1505 1406 1338 1248 69.1 1131
69 (1) (1050 (125 (1220 (118 (115 (111) (83 (106
RTM 1351 436 639 9240 1566 1507 1432 1354 1303 710 1102
(66) (82 (©57 (125 (1220 (119 (116 (114 (83 (105
Fmt 03 03 0.7 05 04 03 03 03 03 02
CD (p=0.05) 08 10 21 16 10 08 09 08 09 06

*Peak population week; DAS = Days after sowing; Figures in the parentheses are square root transformed values

Table6: Categorization of genotypesof different Brassica
sp. against mustard aphid

Genotypes Aphid Grade Resistance

Population Category

Index

(APY)
T™M 108-1 1713 10 Resistant(R)
TM™M 267-3 3H27 20 Moderately Resistant (MR)
T™ 316 3B93 20 Moderately Resistant (MR)
T™M 304-1 3793 20 Moderately Resistant (MR)
RH 749 6759 20 Moderately Resistant (MR)
PM 31 2854 20 Moderately Resistant (MR)
LSF~57 21491 25 Tolerant(T)
Kranti 1553 10 Resistant(R)
Bio902 1629 10 Resstant(R)
GDM 4 5419 20 Moderately Resistant (MR)
RMYS1 4127 20 Moderately Resistant (MR)
RMYS2 2126 20 Moderately Resistant (MR)
RMYS3 3B94 20 Moderately Resistant (MR)
MYS152 1781 10 Resistant(R)
MYS180 2044 20 Moderately Resistant (MR)
MYS183 3L09 20 Moderately Resistant (MR)

Jhumka 3B
Y SH-401 16.93
NRCYS05-02 19.99
Pitambari 2829
MN 1 155.65
Tapeshwari 4048
Bhawani 4257
PusaSwarna 34.27
Pusa Aaditya 37.36
MBT 27 54.13
MBT 4 66.01
GP1151 4233
Karantara 11310
RTM 1351 11027

20
10
10
20
25
20
20
20
20
20
20
20
25
25

Moderately Resistant (MR)
Resistant (R)

Resistant (R)

Moderately Resistant (MR)
Tolerant (T)

Moderately Resistant (MR)
Moderately Resistant (MR)
Moderately Resistant (MR)
Moderately Resistant (MR)
Moderately Resistant (MR)
Moderately Resistant (MR)
Moderately Resistant (MR)
Tolerant (T)

Tolerant (T)




dense branching in the plants which may be favorable
for aphid. Mauryaet al. (2018) reported that Pusa Jagnath
(9.1 aphids/plant) and RLM-619 (100.8 aphids/plant) were
highly tolerant and susceptible, respectively to mustard
aphid. Similarly, the genotypesMN 1 (155.6) in B. nigra
and Karantara(113.1) and RTM 1351 (110.2) in E. sativa
were also found as tolerant (Table 6). The genotypes of
B. nigra and E. sativa had some morphological and
environmental reasons that favored aphid infestation on
the plants such as late flowering, bright yellow flower
color, siliquain bunches, late maturity.

Mean population of aphid on different Brassica species
genotypes (Table 3, 4 and 5) revealed that none of the
genotype was found completely free from aphids. The
aphid incidence was comparatively low in B. rapa var.
Yellow Sarson. These results are in contradiction with
Dey et al. (2005) who reported that all the cultivarswere
infested with light to moderate level s of aphid infestation
whilemustard cultivars of B. rapa weremore susceptible
toL. erysimi attack.

Conclusion

TM 108-1, Kranti and Bio 902 of B. junceaand MY S 152,
Y SH-401, NRCY S 05-02 of B. rapa var. Yellow Sarson
were identified as resistant genotypes. Likewise,
genotypesviz.,, TM 267-3, TM 316, TM 304-1, RH 749,
PM 31, GDM 4 of B. juncea; RMYS1, RMYS2,RMYS3,
MY S 180, MY S 183, Jhumka, Pitambari of B. rapa var.
Yellow Sarson; Tapeshwari, Bhawani of B. rapavar. Torig;
Pusa Swarna, PusaAaditya of B. carinata and MBT 27,
MBT 4, and GP 115-1 of B. tournefortii were reported as
moderately resistant. Hence, these genotypes may be
used in future breeding programmes to develop aphid
tolerant varieties.

References

Ali A and Rizvi PQ. 2011. Screening of different cultivars
of rapeseed and mustard against mustard aphid,
Lipaphiserysimi with respect to sowing dates. Asian
JPlant i 1: 1-10.

Chaudhary RI and Patel CC. 2016. Screening of Brassica
germplasm for resistance to mustard aphid, Lipaphis
erysimi. Int J Plant Prot 9: 62-67.

Choudhary RL, Jat RS, Singh HV, DotaniyaML, Meena
MK, Meena VD and Rai PK. 2023. Effect of
superabsorbent polymer and plant bio-regulatorson
growth, yield and water productivity of Indian
mustard (B. juncea) under different soil moisture
regimes. J Oilseed Brassica 14: 11-19.

Dhillon MK, Singh N, Tanwar AK, Yadav DK and
Vasudeva S. 2018. Standardization of screening
techniques for resistant to Lipaphis erysimi in

Journal of Oilseed Brassica, 14 (2) July, 2023 185

rapeseed and mustard under field conditions. Indian
JExp Biol 56: 674-685.

Dey Pand Trimohan SK. 2005. Field eval uation of mustard
cultivarsfor resistanceto Lipaphiserysimi. Shashpa:
J Entomol Res12: 134-136.

Farooq A and Tasawar Z. 2007. Varietal screening of
Brassica spp. against aphid in Southern Punjab
(Pakistan). Pak J Zool 39: 195-198.

Hossain MA, Ali MR, Begum F and Akhter N. 2015.
Screening of some mustard varieties against aphid.
Ann Bangladesh Agric 19: 23-33.

Idam R, Arifunnahar M and Bhuiyan SM. 2017. Screening
of rapeseed and mustard entries against aphid under
field condition. Int J Appl Res 3: 98-100.

Khan S, BhadauriaNSand ShrivastavaVK. 2016. Reaction
of genotypes against mustard aphid (L. erysimi) and
their parasite, (D. rapae). Adv Life Sci 5: 545-547.

Kumar S, Bhardwa] R, Jhambhulkar SJ, Rai A, Ramesh,
Khandelwal V and Kumar M. 2023.

Assessment of genetic variability, heritability and
genetic advance in Indian mustard (B. juncea). J
Oilseed Brassica 14: 38-43

Jat S, Jat BL and Choudhary RK. 2007. Screening of different
mustard varieties for resistant against mustard aphid,
Lipaphiserysmi. J OilseedsRes24: 212-214.

Maurya NK, Singh R, Singh J, Nigam R, Husan W and
Kumar A. 2018. Screening of rapeseed and mustard
varieties against mustard aphid, Lipaphis erysim.
South Asian J Food Tech Env 4: 709-716.

Meena RK, Meena RK, Gurjar H and Kumar S. 2019.
Recent trends of mustard aphid (L. erysimi)
infestation in rapeseed mustard in eastern Rgjasthan.
JOilseed Brassica 10: 134-139

Pawar VR, BapodraJG Joshi MD and Gaikwad SE. 2009.
Relative susceptibility of different genotypes of
mustard against aphid, Lipaphis erisimi. Agric i
Digest 29: 230-231.

Sandhu R, Rai SK, Chaudhary N and Kour A. 2018. Genetic
analysisfor oil content and oil quality traitsin Indian
mustard (B. juncea) by using line x tester design.
Multilogic Sci 8: 87-92.

Takar BL, Deshwal HL and Jat BL. 2003. Varietal
susceptibility of different genotypes of mustard
against aphid, Lipaphis erysimi, leaf webber and
mustard sawfly. Int J Sci 125-132.

Yadav U, MihsraVK and Singh CP. 2015. Screening of
certain promising germplasm of Brassica spp. against
Lipaphis erysimi. Int J Environ Agric Biotech 8:
981-989.



