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Abstract

Oil seed crops plays a significant role in indian agriculture and industrial economy. Among these Indian
mustard (Brassica juncea L.) has a vital role in terms of oil production and with other multiple benefits.
Despite beneficial role, Brassica juncea is vulnerable to many insect pests attack especially to mustard
aphid. To combat this problem host plant resistance i.e. growing resistant or tolerant varieties is the
simple and easiest way to protect the mustard crop from insect pest attack. Varietal screening is done
with 51 genotypes of Indian mustard against mustard aphid Lipaphis erysimi to evaluate the resistant or
tolerant genotypes on the basis of aphid population density. The experiment was conducted during 2016-
17 and 2017-18 in Rabi season at Uttar Banga Krishi Viswavidyalaya, pundibari, Cooch Behar, West
Bengal. Categorization of resistant or tolerant genotypes was done on the basis of aphid infestation index
(All) scale, one germplasm was recorded as highly resistant, 20 were recorded as resistant and 30 were
recorded as susceptible. None of the genotype recorded as immune and highly susceptible to aphid
infestation.
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1. Introduction

Oilseeds occupy a significant place in Indian agriculture and industrial economy M. Among
the oilseed crops 30 per cent of the total oilseed production and 13 per cent of the country’s
gross cropped area occupied by Brassica crops. Indian mustard (Brassica juncea) which is
commonly known as mohari, rai, raya is one of the important oil seed crop grown in the
country. The cultivation of indian mustard in West Bengal is about 410.793 thousand ha with
total production of 419.58 thousand tones and average productivity of 1021 kg/ha, respectively
121, A total number of 38 insect pests are reported to occur in rapeseed-mustard crop in india by
(Bakhetia and Sekhon, 1989) [l However, (Purwar et al., 2004) . reported that more than 43
species of insect pests infest rapeseed- mustard crop. Based on their economic importance, the
insect pests of mustard crop may be categorised in to key pest: aphid, Lipaphis erysimi
(Kaltenbach), major pests: sawfly, Athalia lugens proxima (Klug), paintedbug, Bagrada
cruciferarum Kirkaldy and leaf miner, Chromatomyia horticola Goureau, minor pests: Bihar
hairy caterpillar, Spilosoma obliqua Walker, cabbage butterfly, Pieris brassicae Linnaeus, flea
beetle, Phyllotreta cruciferae Goeze and green aphid, Myzus persicae Sulzer, new pests: leaf
webber, Crocidolomia binotalis Zeller, borer, Hellula undalis Fabricius and whitefly, Bemisia
tabaci Gennadius.

Mustard aphid Lipaphis erysimi (Kaltenbach) (Aphididae: Hemiptera) is the most important
devastating insect pest of rapeseed-mustard crop in India % which pose a serious constraint in
mustard cultivation [ 21, The nymphs and adults of mustard aphid cause damage to mustard
plant by sucking the sap from different growth stages of plant like vegetative, flowering and
pod formation stages and leaves become curled, the vigour of plant is gradually reduced and
the pods do not mature when developed and eventually cannot produce healthy seeds. As a
result, plant becomes stunted and deceased ™. In North Indian rapeseed mustard crop the
activity of aphid starts from November to March with peak population during mid-February to
mid-March. Aphid alone causes significant reduction of seed yield and oil content of 65 to 96
and 15 per cent, respectively [!2 13 Growing of resistant varieties may possess many
advantages over chemical or insecticide control which is cost effective and
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environmentally safe [, Therefore, it is expected that the
study will certainly help to select a suitable resistant
genotypes which may help to overcome the problem of
cultivation and expansion of one of the most important
oilseeds crops in this vast agro-ecological zone.

2. Materials and Methods

The present experiment was carried out at Instructional Farm,
Faculty of Agriculture, Uttar Banga Krishi Viswavidyalaya,
Pundibari, Cooch Behar, West Bengal for two successive rabi
seasons of 2016-17 and 2017-18. Seeds of genotypes enlisted
in (Tablel). were procured from Pulse and Oil Seed Research
Station, Berhampur, West Bengal sown on 10" December and
25" November during 2016-17 and 2017-18 with a seed rate
of 5 kg/ha. Recommended fertilizers dose @ 80:40:40 (N: P:
K kg/ha) is adopted during the crop period. The experimental
design followed during the crop period is Randomized Block
Design (RBD). The genotypes were replicated thrice each in 5
% 0.43 m plot with row to row 30 cm and plant to plant 10 cm
spacing. Five tagged plants are selected randomly from each
genotype to record the observations. Screening of mustard
genotypes against mustard aphid was done on the basis of
aphid population in terms of Aphid infestation index (All) (0-
5) scale presented in (Table 2.) and categorized the genotypes
in to resistance or tolerance presented in (Table 3) adopted by
(Bakhetia and Sandhu, 1973) %1, An attempt was made to
categorize the genotypes in to Immune (1), Highly resistant
(HR), Resistant (R), Suceptible (S) and Highly susceptible
(HS) presented in (Table 3).
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Table 1: List of Brassica juncea L. (Indian mustard) genotypes

S. No. Genotypes S. No. Genotypes
1. NPJ-194 217. SKJM-05
2. TM-276 28. SVJ-64
3. Rohini 29. Sitara-Sreenagar
4. KMR-15-4 30. RH-0923
5. PR-2012-9 3L DRMR-15-16
6. Divya-88 32. NPJ-198
7. RL-JEB-52 33. JMM-927-RC
8. Kranti-NC 34. DRMR-15-47
9. DRMRIJ-15-85 35. RGN-389
10. RH1202 36. RAURD-214
11 NPJ-196 37. DRMR-15-14
12. RMM-09-10 38. DRMR-4001
13. RRN-871 39. RGN-384
14, KM-126 40. NPJ-197
15. SKM-1313 41. RB-81
16. RB-77 42, NPJ-200
17. DRMR-15-5 43. DRMR-15-9
18. KMR-53-3 44. KMR-L-15-6
19. RL-JEB-84 45. PRD-2013-9
20. Ganga 46. DRMRIJ-15-66
21. RGN-73-JC 47. RH-1368
22. RH-1209 48. RH-1325
23. PR-2012-12 49. RGN-386
24. RGN-385 50. RNWR-09-3
25. NPJ-195 51. PRD-2013-2
26. Maya-C

Table 2: Based on Grade aphid infestation index classified as

Grade No

Description

0 Plants are completely free from aphid

Plants having 1-12 aphids per twig but no symptoms of damage

Plants having aphid colonies (10-25 aphids) on few twigs but no curling of shoot or leaves

Plants having aphid colonies on almost all twigs, leaves, starts yellowing and drying, pods are curled

Each and every branch of the plant is fully covered with aphids and some of the branches starts drying

OB WIN| -

Plant is completely dry immaturely due to aphid infestation

Table 3: Categorization of resistance /tolerance index scale against mustard aphid

Group | Percentage of Population rating Rating Index
| 0 Immune (1)
1 Upto 1.0 Highly Resistant (HR)
1l 1.1-2.0 Resistant (R)
v 2.1-3.0 Susceptible (S)
\ Above 3 Highly Susceptible (HS)

Table 4: Number of aphids (Lipaphis erysimi (Kalt.) observed per top 10 cm central shoot in different mustard genotypes at 10 days interval.

2016-17 2017-18 Pooled
SO CebPe Jsomas | i | bas | A | bas | pas | pas | A | bas | pas | 7ODAS | Al
L NPse | o | woen | @23 | 10| 0% | ey | ez | M0 | Gos) | 2ag) | 2190)
2 ™26 | o | ean | asan | 20| 0% | ey | cosy | 20| don | @ion | Goon
3. Rohini (2?2?107) (;'10003) (g%%) 301 000 (27.'73633) (%.25'28) 10 (12:271) (25'46373) (2-02'28)
4 | kwrase | o | o | gaon | 30| 0% | o | gran | 10| Gon | cas) | coom
5. | PR2029 | N | s | aen) | 20| 0% | ey | @rioy | 20| Goe) | @5%) | @1
6. Diva88 | o | oy | wsan | 20| 0% | goun | @azn | 0 | oo | @) | @is) | 2°
| ReEBS | G | oo | @sen | 20| 0% | oo | @omm | 10| oo | @ | @res | 2°
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8 | Kranti-NC (25.50103) (13754173) (3.11'22) 30| 000 (26..40607) (éé%gg) 20 (12.i56) (; i7930) (2.24%) 30
o | DRMRIIIS | 407 | 407 | 3167 | 20| oo | 1333 | 1967 | ,o | 2035 | 870 | 2567 | ,,
85 (2133) | (2.040) | (5.663) (3.640) | (4.360) (107) | (2:840) | (5.012)
10 RH1202 | oo | oy | 6069 | 2° | °% | orn | s | 0 | cios) | oo | edon) | 2°
1| Ness | e | ey | 62s0) | 20| 0% | @y | @or) | 10| o) | e | (aaeo) | 2°
12 | RMM0910 | oo | (aan) | 6200y | 30 | 0% | Gaon) | a0y | 10 | 110y | 2éss) | (anay | 20
13 | RRNSTL | g | (a0 | eaon | 30 | 0% | Gsam) | asse) | 2° | Gao) | o7 | 5343 | 20
14, KM-126 (23.66170) (26419)77) (g.zégg) 30| 000 (é.lﬁg) (é.oégg) 10 (11'?0315) (25%'70575) (Z.lzigg) 20
15 | SKM3S | oue | a0y | oo | 30 | 0% | posn | esy | 10| ios) | 2ars) | asrs) | 20
16. RBT7 | ooy | o) | @oan) | 20| 0% | Gasn) | gty | M0 | qos | oo | a0 | 2°
17 | DRMRISS | Bu | 7y | 69s0) | 20| 0% | @i | ey | 10| (s | 24s0) | a1s0) | 3O
18 | KMRS33 | o | oaso) | @23g) | 30| 0% | asn) | @orn | 20| @ae) | @683) | 6.005) | *°
19 | RLIEBSS | i | oy | 6o | 30| 0% | o | sy | 10| (o | o6y | aens) | 20
20. Ganga (13.93233) (; i1z137) (zzt.zégg) 2.0 1 000 éégg) (3?60100) 10 (1(5%665) (2%2535) (é.ss'g% 20
21| RGN-13C (2?58903) (2?50407) (2.348;) 30| 000 (¢11.72'62;(7)) (%.68'673;) 20 (12.290) (%.13;23) (g.oig) 30
22. | RH1209 (2%'29737) (ééGSOO) (2.262(7)) 30| 000 (411-82'gg) (%.37'%) 20 (21'?11%15) (;12'23) (121.27.32) 20
28 | PR2012 | i | o | orn | 30| 0% | grrs | @sag | 2° | a2 | @ror | ass) | 2°
24 | RGN | by (11.54707) (zzt.ségg) 20 000 é.ocﬁ% (3?60700) L0 (21213053 (2?50437) (gg'g% 20
5 | NP9 | e | doen | eang | 20| 0% | @san) | @sa0) | 0| g | @iy | g | 3O
2. Maya-C (25..21837) (; '1%77) (?.gég?) 30| 000 (igﬁg) (?7'88) 20 (2i?16415) (é-légg) (g-ﬁégg) >0
2. | SKIM-05 (2?51430) (12.'75430) (673.5922) 30| 000 (th.zig% (%.gégg) 20 (21'?16753 (2.22"313) (g?égg) 30
28, VE64 | s | i) | 68y | %0 | 0% | aisy | caso) | 10| Gag) | 2ams | s | 20
. Sitara- 287 | 387 | 3467 | o | oo0 | 1233 | 167 | .| 1435 | 810 | 1817 | .-
Sreenagar | (1.827) | (2.083) | (5.833) (3508) | (1.350) (091) | 2793) | (3592)
30. | RH-0923 (552273) (2%'19030) (g.lég% 80 | 000 (¢21.27'28) (;'13630) Lo (16.693653 éigg) (i.zéjg) 20
3. | DRMR1516 | grny | raan | es00) | 20 | 9% | Gsen) | 6o | 10 | 0% | @eor) | @adam) | 3O
82. | IMM-927-RC (25..32807) (13.94403) (g.légg) 30 000 (gﬁgg) (26.50100) Lo (12.i69) (2?80438) (31-3422) 20
3| DRMR1547 | o | 3y | o | 30| 0% | ey | @aon | 0 | win | @os) | G | 3O
34. | RGN-389 (23.66273) (2?69733) (2135.%) 30| 000 (ﬁgg) (1%3533) 10 (11'?0315) (%.Zég) (Z?égg) 20
B | RAURD214 | oo | oy | o) | 20| 0% | @em | aim | 0| amy | el | 653 | 3O
% | DRMR1514 | oo | a7sn) | zan | 30 | % | o) | @don | 3° | aon | oaes) | es22) | 3O
37. | DRMR-4001 (2?31730) (12.'79933) (3%32) 30| 000 (;3438) (%%7'22) 20 (2i?1695) (28-61332) (g%?g) -
B | RN | oo | oaen | esa0) | 20| 0% | @0y | oen | 0| @) | s | 15y | 2°
9 | Neasr | b | e | eas | 30| 0% | gen | @rin | 20| win | @se) | @ssy | 3O
40. RB81 | (T | oty | 0109) | %0 | 0% | oay | @oon) | 10 | wan) | 2ron | 624 | 3
a | R0 | | o | eoen | 20| 0% | asn | @iso) | 0| @2 | e | 62 | 3
4. | ORMRIS4 | ot | oo | gsan) | 20| 0% | aoes | @ooy | 10| G33 | @oss) | ea1) | 2O
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4o | KMR-LI5 | 547 | 260 | 5033 | 20| oo | 1300 | 700 [ o[ 2735 | 780 | 2047 | .,
: 644, @417) | (1.753) | (r.047) | > : 3.583) | (2.653) | 0 | (1.21) | (2.668) | (4.850) | *
487 | 373 | 34.00 833 | 933 2435 | 603 | 2167
44| PRD-2013-9 | (9307 | (2.047) | 5.677) | 30 | 990 | (2.953) | (3.023) | 20 | (115) | (2500) | (4.350) | 2
DRMRI-15- | 687 | 427 | 5500 767 | 567 3435 | 597 | 3033
45. 66 @657) | 2160) | (7313) | 20| 900 | (o813) | (2480) | 1O | (1.33) | (2487) | (a.897) | 3O
620 | 207 | 65.00 1600 | 533 31 | 903 | 3517
48. RH-1368 | 583y | (1563) | (7.887) | 0 | 900 | os0) | (2407 | 10 | (1209) | 2807) | (5.147) | 0
827 | 220 | 4567 9.67 | 11.00 4135 | 593 | 2833
49 RGN-386 | ) 913) | (1.640) | (6.667) | 30 | %00 | 3173) | 3.367) | 10| (1.46) | 2a07) | 5.017) | 2
2965
593 | 380 | 4033 1333 | 17.00 857 | 2867
50. | RNWRO9-3 | 5 4g3y | (2.070) | (6.200) | 30 | 090 | 3717) | (a127) | 20| 124 | (2803) | (5.208) | 30
627 | 407 | 76.00 1367 | 1L.00 3135 | 887 | 4350
S1. | PRD-2013-2 | 5470y | (2.043) | @8570) | 30| 990 | 3720) | 3:323) | 10| (1.24) | (2.882) | (5.947) | 30
SEm (@) 0237 | 0203 | 0867 | - - 0441 | 0465 | - - 024 | 049 | -
C.D (p=0.05) 0.665 | 0568 | 2433 | - - 1237 | 1304 | - - 058 | 137 | -
DAS = Days after sowing All = Aphid infestation index ** Figures in the parenthesis are square root transformed values
3. Results genotypes NPJ 194 was least preferred by aphid with an
3.1 Results average population of 8.67 (1.0 All) per 10 cm top central

Incidence of mustard aphid was recorded at 10 days interval
after initiation of aphid population i.e 50, 60 and 70 DAS. The
population of mustard aphid on different genotypes and aphid
infestation index (All) during 2016-2017 and 2017-2018 are
presented in the (Table 4.) It is revealed from the observations
that during 2016-17 crop season, aphid population was low
both at 50 and 60 days after sowing, however, it is increased
with progress of crop age at 70 DAS. Besides, no genotype
was showed to be free from aphid infestation. Genotypes NPJ
194 and NPJ 200 showed significant lowest and highest
infestation of aphid with an average population of 12.33 (1.0
All) and 85.33 (3.0 All) per 10 cm top central shoot,
respectively. In contrast to previous year, during 2017-18 all
the genotypes experienced no aphid population at 50 DAS,
but at 60 and 70 DAS aphid population was recorded.
Genotype Sitara-Sreenagar and DRMR-15-14 showed the
significant lowest and highest aphid infestation with an
average population of 1.67(1.0) All and 30.33(3.0) All per
top 10 cm central shoot, respectively. It is evident from the
pooled mean data of the two years that at 70 DAS the

shoot while DRMR-15-14 encountered with 51 aphid
population (3.0 All) per 10 cm top central shoot.

Based on pooled mean data of aphid infestation index
genotypes were categorized in to resistance or tolerance
which are presented in the (Table 5). Hence the genotype NPJ
194(1.0 All) distinguished to be highly resistant genotype,
while DRMR-15-14 as susceptible (3.0 All). Whereas, twenty
genotypes grouped in to resistant category and thirty
genotypes were categorized in to susceptible including
DRMR-15-14. Thus, a careful examination of the results
indicates that the highest population pressure of aphid was
observed during 2016-17 and 2017-18. However, during
2017-18 aphid population was significantly lower yet a good
number of genotypes had registered 1.0 (All), in 2016-17
except NPJ-194 none of the genotypes attained 1.0 (All).
Considering the cumulative aphid infestation index in both the
years the values ranged from 1.0 to 3.0 and in pooled mean
data similar trend was observed. It is evident that no genotype
is immune i.e. free from aphid attack having All of 0.0
values.

Table 5: Categorization of mustard genotypes for their resistance/tolerance against mustard aphid, Lipaphis erysimi (Kalt.)

Aphid
C?::%c;;%tof infestation Genotypes
Index Scale
Highly Upto 1.0 NPJ-194
resistant
Divya-88 (2.0), RL-JEB-52 (2.0), DRMRIJ-1585, Ganga (2.0), RGN-385(2.0), SVJ-64(2.0), Sitara-
Resistant 11-20 Sreenagar(2.0), RH-0923(2.0), IMM-927-RC(2.0), RGN-389(2.0), RGN-384(2.0), PRD-2013-9(2.0),
e RH-1202 (2.0), KM-126 (2.0), NPJ-196 (2.0), RMM-0910 (2.0), RB-77 (2.0), RL-JEB-84 (2.0), RH-1209
(2.0), PR-2012-12 (2.0)
TM-276(3.0), ROHINI(3.0), KMR-1514(3.0)
PR-2012-9(3.0), KRANTHI-NC(3.0), RRN-871(3.0), DRMR-15-5(3.0), KMR-533(3.0), RGN-73-
Susceptible 2130 JC(3.0) NPJ195(3.0), MAYA-C(3.0), SKIM-05(3.0), DRMR1516(3.0),NPJ198(3.0), DRMR-15-
Sl 47(3.0), RAURD214(3.0), DRMR-15-14(3.0), DRMR4001(3.0), NPJ-197(3.0), RB-81(3.0),NPJ-
200(3.0),DRMR-159(3.0), KMR-L-15-6(3.0), DRMRIJ-15-66(3.0),
RH-1368(3.0),RH-1325(3.0), RGN-386(3.0), RNWR-09-3(3.0), PRD-2013-2(3.0)
Highly Above 3 Nil
susceptible

Figures in parenthesis are Aphid Infestation Index values (All) (0-5 scale), highest aphid infestation index in each genotype were considered for

categorization.

4. Discussions

The present results are supported by Jat et al. (2007) (61 with
lowest aphid, L. erysimi population (16/10 cm twig) on
mustard variety Varuna (T-59), while it was highest on RZM

(56.00), IM-1(48.28), GM-2 (48.27), RH-30 (24.92), PCR-7
(22.06) and BI0O-902 (17.67). The result obtained from the
present study are in the same line with Ghadge (2013) "1 by
following genotypes GM-1 and GM-3 were found to be
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susceptible with 4.51 and 4.48 aphid infestation index per
plant, respectively. The findings made by the present author
are in conformation with Jat et al. (2007) (6. On the basis of
resistance or suceptibility Yadav et al. (2017) 18 examined
240 mustard accessions revealing that 16 accessions recorded
as resistant, 83 accessions falling under moderately resistant
category, 102 as susceptible and 39 accessions were found to
be highly susceptible. The results of the experiment are in
close agreement with Sarwar (2013) [° concluded the
genotypes NM-1, NM-2 and NM-3 were resistant with no
aphid population While, genotypes DLJ-3, Chaliate and E-9
showed susceptible response to aphid infestation. The results
are supported by Chaudary and Patel (2016) 2 examined the
following varieties NRCM 120 (1.22), NRCM 353 (1.22) and
Rayad 9602 (1.23) showed lowest aphid infestation index and
proved to be highly resistant (HR) while, variety Vardan
(1.42) also showed lower aphid index and grouped into
resistant (R), whereas varieties GM-2 (1.78), HYOLA-401
(1.69), GM-3 (1.83) and GM-1 (1.80) were categorized as
susceptible and highly susceptible. On the basis of aphid
infestation index Pawar etal (2009) Y concluded the
genotype SKM-0401 was the least susceptible with 1.47 aphid
infestation index per plant followed by the genotypes SKM-
0518, SKM-0445, SKM-0301 and SKM-0533 with 1.52, 1.53,
1.57 and 1.60 aphid infestation index, respectively. Besides,
the genotype SKM-0531 attains 4.54 aphid infestation index
per plant was found to be most susceptible followed by the
genotypes GM-1, SKM-0529, GM-2, GM-3, SKM-0507 and
SKM-0109, which recorded 4.52, 4.40, 4.37, 4.29, 4.22 and
4.11 aphid infestation index per plant, respectively.

5. Conclusion

From the experimental study the results showed that none of
the germplasm were found to be immune and highly
susceptible. In contrast, genotype NPJ- 194 was categorised
as highly resistant and remaining twenty and thirty genotypes
were categorised as resistant and susceptible to aphid
infestation. Thus, it can be concluded that to tackle the
problem of aphid attack on mustard crop choose the resistant
genotypes for cultivation which is cost effective ecologically
safe and socially acceptable in contrast to chemical control.
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