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Abstract

Phelipanche aegyptiaca (Formally isknown as Orobanche aegyptiaca) isa serious parasitic weed and amagjor constraint
on Brassicaceae crops, particularly for Rapeseed and Mustard, which causes about 75-80% of yield lossesin India. Effect
of Broomrape on Taramira (Eruca sativa) isamajor constraint in its production in Rgjasthan. Five Taramiravarietiesviz. -
RTM 2002, RTM 314, RTM 1351, T 27 and RTM 1355 were evauated in Orobancheinfested fieldsand uninfected field in
Jobner, Jaipur, Rgjasthan. The aim of the study wasto determinethecritical stage of host plants affected by parasitic weed
and to evaluate resistance level of taramira genotypes. The degree of infection and host resistance level was evaluated at
three host growing stages (flowering, siliquaformation and maturity stages) using different traitslike number of Orobanche
emerged per plant, per plot, incidence and severity. The agronomic data such as stand count at emergence, flowering,
siliqua, maturity, plant height, number of siliquae, seeds per siliqua, test weight and seed yield were recorded from ten
randomly selected plantsin thefield. Theanalysisof variance showed that therewere high significant variations (p < 0.01)
in measured traits between the three host growing stages and among genotypes in agronomic traits. The effect of O.
aegyptiaca on host plant was started from the flowering stage, but the siliqua initiation to seed formation stage is
economically important stage at which actual effect of the parasite was observed in field experiments. The analysis of
variance was carried out for various characters observed under normal and Orobanche stress condition. All the genotypes
exhibited significant differences for all the characters under both the conditions. The pooled analysis of variance also
indicated presence of significant difference among the genotypes for al the characters studied.
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Introduction
Broomrape (Phelipanche/Orobanche), regarded as a

water, mineral's, and photosynthates, resulting in stunted
growth, poor crop establishment, and substantial yield
reductions. Widespread infestation of Broomrape has

severe “super sink,” has emerged as a major biotic
constraint to taramira [Eruca sativa (L.)] cultivation in
India, posing a serious challenge to the farming
community (Punia 2014). Broomrape belongs to the
Orobanchaceae family and has several speciesthat infest
the roots of many plant species (Fernandez-Aparicio,
Reboud, and Gibot-Leclerc 2016). Although rapeseed—
mustard crops are infested by several weed species, the
extent of yield loss and competition for resources varies
considerably across agro-ecological regions. Among
these, broomrape is particularly destructive due to its
obligate holoparasitic nature, asit lacks chlorophyll and
is entirely dependent on host plants for its nutritional
requirements. The parasite attaches to the roots of
rapeseed—mustard plants and continuously withdraws

been reported from major rapeseed—mustard-growing
states of India, including Rajasthan, Haryana, Punjab and
Madhya Pradesh. Conventional management approaches,
such as hand weeding and application of chemical
herbicides, havelargely failed to provide effective control
due to the subterranean nature and prolonged seed
viabhility of the parasite. At present, broomrape-resistant
cultivars are not available in most of the rapeseed and
mustard dueto the underground mechanism of parasitism,
infestation of broomrapeisnot possibleto detect at early
stagesand effective chemica control isnot feasible (Watts
et al., 2024). Consequently, the development and
utilization of Orobanche-resistant or tolerant rapeseed—
mustard genotypes remain the most promising,
economically viable, and environmentally sustainable
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strategy for managing this parasitic weed.
Materialsand M ethods

To address this problem, an initiative was undertaken
under the Consortium Research Platform (CRP) on
Agrobiodiversity, coordinated by the National Bureau of
Plant Genetic Resources (NBPGR), New Delhi. The
project aims to identify, evaluate, and utilize resistant
germplasm and wild relatives of rapeseed-mustard to
develop Orobanche-resistant varieties. The field
experimentswere conducted at theresearch farm of SK.N.
Collegeof Agriculture, Jobner, acenter actively involved
in oilseed research and breeding. Therel ease varieties of
taramirawere used in the experiment against Phelipanche
/Orobanche weed. A spacing of 60 cm between rowsand
10 cm between plantswas mai ntained, with each genotype
sownintwo rowsof 4 mlength. The number of broomrape
weed plantswas recorded on fruiting stage of the plants.
Total number of parasites on each host plant was also
determined randomly from sampling beds. Later, their
meanswere cal cul ated to compare therel ative incidence
of parasitic weeds among all sampling areas.

Results and Discussion

The analysis of variance was carried out for various
characters observed under normal and Orobanche stress
condition is presented in (Table 1). All the genotypes
exhibited significant differences for al the characters
under both the conditions. The pooled analysis of
variance also indicated presence of significant difference
among the genotypes for al the characters (Table 2).
Under normal conditions, the analysis revealed that the
mean sum of sguares due to genotypes was significant
toal characters except number of primary and secondary
branch, number of Orobanche plants/plot indicating that
there were substantial differences among the genotypes
for excepting some of these. Under Orobanche-
infestation genotypes revealed that the mean sum of
square were significant across all characters except
number of secondary branches. Orobanche stress
markedly influenced the expression of most traitsand the
significant genetic variation observed suggesting the
possibility of selection of superior genotypes with
improved yield and broomrapetolerance.

Pooled analysisof variance

The pooled andysisof variance (ANOVA) revea ed highly
significant differences among genotypes for all the
characters studied, indicating the presence of substantial
genetic variability in the experimental material (Table 2).
Mean sum of squares due to genotypes were significant
for daysto 50% flowering, daysto maturity, plant height,

primary branches per plant, secondary branchesper plant,
sliquae per plant, 1000 seed weight, seed yield and number
of branches per plot. The effect of Orobancheindicating
highly significant for all traits under study except no. of
primary branches, suggesting considerable influence of
environmental conditions on the expression of these
characters. Thegenotypex Orobanche(G X O) interaction
is significant for days to maturity, plant height, siliqua/
plant, 1000 seed weight, number of Orobanhe plant/plot
etc. indicating differential performance of genotypes
across environments. The pooled error variances were
comparatively low for al the characters, reflecting good
experimental precision. The significance of (G X O)
interaction for important yield and yield contributing traits
such as number of branches/plot, seed yield, number of
siliquae/plant suggests the need for multi-environment
testing to identify stable and widely adapted genotypes.

Themean performance of different varieties under normal
and broomrape stress conditions along with per cent
reduction in various traits are presented in Table 3. The
results clearly indicated that Orobanche infestation
caused a marked reduction in most of the growth, yield
and yield attributing characters across all the varieties
studied. Daysto 50 percent flowering and daysto maturity
showed a marginal reduction under broomrape stress.
The reduction in days to 50 percent flowering ranged
from 4.9510 5.99 percent, while daysto maturity decreased
from 1.13to 4.61 percent acrossthe varieties. Among the
varieties, RTM 1351 recorded the minimum reductionin
daysto 50 percent flowering (4.95%), whereas RTM 2002
exhibited the highest reduction (5.99%). Plant height was
adversely affected by Orobanche infestation, with
percent reduction ranging from 1.64 to 5.61 per cent. The
highest reduction in plant height was observed in variety
T 27 (5.61%), while RTM 1351 showed theleast reduction
(1.64%). The number of primary and secondary branches
per plant decreased considerably under stress conditions.
The per cent reduction in number of primary branches
ranged from 0.00 to 6.67%. Variety RTM 1351 did not
show any reduction in primary branches, whereas RTM
314 recorded highest reduction (6.67%) while reduction
in secondary branchesvaried from 6.45to 21.62 per cent.

Yield-contributing traits such as number of seeds per
siliqua, siliqua length and number of siliqua per plant
were significantly reduced under Orobanche stress. The
reduction in number of seeds per siliqua ranged from
25.3510 28.57 per cent, siliqualength from 8.49t0 13.59
per cent and number of siliquae per plant from 19.42 to
27.16 per cent. Among the varieties, T 27 recorded the
highest reduction in number of seeds per siliqua(28.57%),
whereas RTM 2002 showed comparatively lower
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reduction. The 1000 seed weight was severely affected
by Orobancheinfestation, with per cent reduction ranging
from 29.74 t0 46.32%. The highest reduction wasrecorded
inRTM 314 (46.32%), whileRTM 1355 showed thelowest
reduction (29.74%). Seed yield showed a substantial
decline under Orobanche stress across all varieties. The
per cent reduction in seed yield ranged from 30.91 to
49.57%. Thehighest reductionin seed yield was observed
in RTM 314 (49.57%), whereas RTM 1355 recorded the
minimum reduction (30.91%), indicating better tolerance
to Orobanche infestation. The number of Orobanche
shoots per plot was considerably higher under infested
conditions, with maximum infestation recorded in variety
T 27, whileRTM 2002 and RTM 1351 showed relatively
lower infestation levels.

Overall, the results demonstrated that Orobanche stress
significantly reduced growth and yield attributes of all
thevarieties; however, RTM 1355 and RTM 1351 exhibited
comparatively better performance and tolerance under
Orobanche stress conditions.

There is not much information about the broomrape
lossesto E. sativain India. Therefore, the present study
identified theinfestation and damage caused by broomrape
to E. sativa. Furthermore, various morphological and
yield loss by broomrape was also estimated to collect
more information on this species. In India, different
species of broomrape infest a range of agriculturally
important crops (Akhter, Khan, and Zafar 2018; Dinesha
and Dhanapal 2013; Maharshi 2001; Rani et
al., 2023). Taramiraishighly affected by broomrape and
damaged upto 73% yield losses. Broomrapeisemerging
asagreat menace affecting many agriculturally important
crops. In B. juncea it can affect plant height, number of
branches, and number of siliques (Khatun et al., 2016).
Similarly, in our experiment results exhibited significant
reduction in plant height, number of primary and
secondary branches, number of siliquae, and seed yield.
Under normal conditions, highly significant variation
among genotypes was observed for days to 50%
flowering, daysto maturity, plant height, seedsper siliqua,
siliqualength, siliquae per plant, 1000-seed weight and
seed yield per plant, while primary branches, secondary
branches and Orobanche count per plot showed non-
significant differences.

The genotype x Orobanche interaction was significant
for days to maturity, plant height, secondary branches,
siliquae per plant, seed yield and Orobanche count per
plot, suggesting variable levels of tolerance among
genotypes and the possibility of identifying stable
performers under both normal and infested conditions.
Data (Table 3) showed a consistent reduction in growth

Table 3: Mean values and percent reduction of different traits of the varieties under Orobanche stress condition

Seed

yied
(kg/ha)

1000
seed

Siliquae/
weight

Siliqua
length

Seed/

Primary  Secondary

branch
(no.)

Plant
height
(cm)
909.75
95.75
401

Days
102.75

Days

to 50%
flowering  maturity

Environment

Variety

plant
(no.)

117.25

siliqua
(no.)
17.75
1325
2535
19.25
14.25
2597

branch

to

(om)
228
205
989
248
215

(no.)
775
6.25
1935
825
750
909
850
6.75
2059
7.75
725
6.45
9.25
725
2162

1090.75
71575

335
193

4245

R84
2082
8350
7131

1942
10250

6.75
6.50
370
750
7.00
6.67
7.75
7.5
000
7.75
750
323
875
850
236

13250
131.00

54.25
5100
599
56.75
5375
529
5050
4300

Orobanche

RTM 2002 Normd

34.38
103950

113
136.75

Per cent reduction
Normd

333
179

4632

RTM 314

524.25

9950

316

106.50

13375

Orobanche

4957
117525

1313
285
248

219

13025

Per cent reduction
Normal

369
213

4224

1950

1450

RTM 1351

636.25

TA75

104.75

124.25

Orobanche

4161

2707

116.25

1316

2564
1750
1250

2857

164
10250

461

13625

495
5500
5200

545
5350
5050

561

Per cent reduction
Normd

97650

314

177
4359

258
223
1359
265
243

849

T27

259.75

8B.H#
2659

9%.75
561

10550

12925

Orobanche

7340
106850

444
13425

Per cent reduction

RTM 1355  Normd

369
259

2.74

12725

1875
1375

26.67

73825

92.69

2716

102.75

13125

Orobanche

3091

261

223

Per cent reduction




and yield traits under Orobanche infestation. Flowering
and maturity were slightly reduced, indicating stress-
induced early phenology. Plant height and branching traits
were moderately affected, while greater reductionswere
observed in seeds per siliqua, siliqualength, siliquae per
plant and 1000-seed weight, reflecting the severe effect
of the parasite on reproductive devel opment. Seed yield
declined substantially under infestation across all
varieties, though the extent of reduction varied among
genotypes. Varieties RTM-1355 and RTM-1351 showed
comparatively lower reductioninyield traits, suggesting
better tolerance to Orobanche stress. Orobanche shoots
per plot also varied widely among varieties, and
genotypes with lower Orobanche count generally
maintained better yield performance, indicating possible
resistance or tolerance mechanisms.
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