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Introduction

Rue (Ruta graveolens L.) is a medicinal plant that has been
utilized in traditional medicine in the Mediterranean region.
Subsequently, the plant was cultivated and employed for
various purposes in different regions worldwide, including
India. This plant naturally thrives in the elevated regions of
Idukki and Wayanad districts of Kerala. Rutin, the active
medicinal compound in rue, has therapeutic benefits. Rue
contains coumarins, furoquinolines, terpenoids, flavonoids,
and acridinone alkaloids. Its essential oil is used for its
vermifuge, spasmolytic, anti-inflammatory and anti-
histaminic properties. Rue also treats rheumatic pain, tendon
strains, varicose veins, dermatitis, psoriasis and
gastrointestinal issues due to its bitter eupeptic properties
(Miguel, 2003).

Rue is widely utilized in both modern pharmacology and
traditional medicine. Historically, it has been employed as
an abortifacient and to treat conditions such as arthritis,
epilepsy, fever and dyspepsia due to its antibacterial
properties. Moreover, its extracts have also been used to
counteract toxins like snake and scorpion venom, exhibiting
selectivity against gram (+) bacteria. Recent studies further
highlight its diverse pharmacological potential, revealing
antioxidant, anti-arrhythmic, anti-inflammatory, abortifacient
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Abstract

Rue, a plant known for its medicinal properties, is predominantly found in Idukki and Wayanad districts of Kerala. Local
communities have been utilizing it for treating various ailments. Recognizing its potential, the Ayurvedic pharmaceutical
sector in Kerala has started incorporating Rue into medicinal practices. However, limited availability poses a challenge for
large scale utilization. To address this, a study comprising two experiments was designed to examine the influence of
different types of cuttings, plant growth regulators (PGR) and rooting media on rue propagation. Terminal cuttings treated
with a combination of IBA and NAA at 250 ppm showed significant results in terms of shoot length, shoot and root
biomass, rooting percentage and survival rate. Additionally, a growth medium comprising coir pith compost, perlite and
phosphobacterium demonstrated promising outcomes in sprouting percentage, shoot and root biomass, rooting percentage
and overall survival rate.
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and contraceptive properties. Additionally, it shows promise
in combating cancer and tumors. With careful handling, rue
and its main component, rutin, hold potential for developing
innovative drugs to address various illnesses, including
neurodegenerative disorders and glioblastomas (Lingaraju
et al., 2016; Sallal and Alkofahi, 1996).

The mentioned advantages highlight the potential of rue,
suggesting that with careful utilization, it could see broader
application in pharmaceutical formulations. However, to
fully leverage the benefits of rue, large-scale cultivation is
essential, requiring adequate production of superior planting
materials. Presently, there is no established protocol for rue
propagation in Kerala. Hence, the current research was
formulated to investigate the impact of various cutting types,
plant growth regulators (PGR), and rooting media on rue
propagation.

Materials and Methods

The research was carried out at the Department of Plantation,
Spices, Medicinal and Aromatic Crops, College of
Agriculture, Kerala Agricultural University, Vellanikkara
(10°54’N, 76°28’E) during 2022-2023, to explore the
influence of different types of cuttings, as well as plant
growth regulators (PGR) and growing media on rue
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propagation. The entire study comprised two experiments
carried out under a propagation structure covered with a
semi-transparent polythene sheet, which allowed diffused
natural light with mean relative humidity of 58%. The first
study focused on the impact of cutting type and PGR,
organized as a single experiment using a two-factor
completely randomized design with eight treatments, each
treatment included 20 cuttings replicated thrice. The second
experiment examined the effect of rooting media and was
arranged in a completely randomized design comprising eight
treatments with 20 cuttings in each treatment replicated for
three times. The rue plants maintained at the herbal garden
under the Department of Plantation, Spices, Medicinal and
Aromatic Crops are utilised for the study. In the first
experiment two types of cuttings were used: terminal cuttings
measuring 10-15 cm in length and semi-hardwood cuttings
of the same length with 3-4 nodes. Cuttings were collected
in the early morning hours between 8.00 - 9.00 a.m. and
maintained in a moist, cool condition until planting. Prior to
planting, the cuttings were treated with various
concentrations of PGR, including control (distilled water),
IBA 250 ppm, IBA 500 ppm, NAA 250 ppm, NAA 500 ppm,
IBA 250 ppm + NAA 250 ppm, and IBA 500 ppm + NAA
500 ppm. Cuttings were immersed in the solutions for one
minute and air-dried for 10 seconds.  A commercial rooting
powder, Keradix, was also tested as a separate treatment,
where the basal ends of the cuttings were moistened with
distilled water before dipping in the powder. An absolute
control group without any treatment was also included.The
cuttings were planted in black polythene bags measuring
12.70 cm × 15.24 cm. The bags were filled with a growing
medium comprising equal parts of sterilized sand and soil,
and farmyard manure, filled up to a depth of 13 cm.

In the second experiment, the treatment combination that
showed better performance in the first experiment was
chosen. Different media were utilized, including potting
mixture, potting mixture treated with Trichoderma (4g/kg),
potting mixture treated with Arbuscular Mycorrhizal Fungi
(AMF) (2g/cuttings), potting mixture treated with
phosphobacterium (2g/cuttings), coirpith compost + perlite
in a 3:1 ratio, coirpith compost + perlite in a 3:1 ratio treated
with Trichoderma (4g/kg), coirpith compost + perlite in a
3:1 ratio treated with AMF (2g/cuttings), and coirpith
compost + perlite in a 3:1 ratio treated with
phosphobacterium (2g/cuttings). The potting mixture used
for all treatments was sterilized prior to use. In both the
experiments, the days taken for sprouting, number of new
sprouts per cutting, number of new leaves per cutting,
sprouting percentage, shoot length per cutting, fresh and dry
weight of shoot, number of primary roots per cutting, root
length, root volume, fresh and dry weight of roots per rooted

cuttings, root-to-shoot ratio, total biomass production and
survival percentage were recorded. In the first experiment,
the individual effects of type of cuttings and PGR used were
analysed separately along with investigating the interaction
between cutting type and PGR used. The data for all
parameters in both experiments were statistically analysed
using Analysis of Variance (ANOVA). KAU GRAPES
(General R based Analysis Platform Empowered by
Statistics) software was used for performing the statistical
analysis. The treatments were compared using Least
Significant Difference (LSD).

Result and Discussion

Effect of types of cutting and plant growth regulator used
for propagation of rue
Stem cuttings that were not treated with any PGR exhibited
faster sprouting (Table 1). This could be attributed to the
fact that most of the energy expenditure in PGR treated
cuttings was allocated towards promoting quick development
of adventitious roots. In contrast, the stem cuttings in the
absolute control group may have experienced minimal or no
initial adventitious root formation, allowing for more
efficient energy utilization towards early sprouting.
Regarding the number of sprouts produced per cutting, during
the initial days the semi-hardwood cuttings gave the highest
significant number of sprouts, later on the terminal cuttings
overtook. It is due to the availability of greater levels of food
reserves already present in the semi-hardwood cuttings which
helped them in giving more number of sprouts in the initial
days (Muraleedharan et al., 2020); later on, the tender nature
of terminal cuttings helped in giving higher number of new
sprouts. Irrespective of the type of cuttings used, NAA 500
ppm gave the highest number of sprouts and the interaction
of terminal cutting × IBA 250 ppm + NAA 250 ppm showed
the highest number of sprouts. This is due to the shoot
promoting characters of NAA; and the synergistic effect of
IBA and NAA together (Prakash et al., 2018; Kaushik and
Shukla, 2020). For the number of new leaves produced (Fig.
1 and 2), the terminal cuttings continued to give highest
significant numbers throughout the experiment; IBA 250 ppm
+ NAA 250 ppm was the best PGR and the interaction of
terminal cutting × IBA 250 ppm + NAA 250 ppm showed
the best performance due to faster metabolic rate in terminal
cuttings which lead to more organ differentiation and the
growth promoting factors in the combination of both auxins
together exhibiting a synergistic effect.

The terminal cuttings showed superior performance in case
of sprouting percentage (Table 2), the interaction of terminal
cutting × NAA 500 ppm and terminal cutting × IBA 250
ppm + NAA 250 ppm gave cent per cent sprouting due to
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Table 1. Effect of type of cuttings and PGR concentrations on days taken for sprouting and number of sprouts
PGR Days taken for sprouting No. of new sprouts

 concentration 30 DAP 120 DAP
C1 C2 Mean C1 C2 Mean C1 C2 Mean

Absolute control 14.67 15.67 15.17cd 4.00 3.47 3.74 3.00 1.83 2.42 b

Control 17.00 14.00 15.50bcd 4.13 8.67 6.40 2.67 1.67 2.17 b

IBA 250 ppm 14.67 16.33 15.50d 5.16 5.50 5.33 3.33 2.00 2.67 b

IBA 500 ppm 15.00 16.00 15.50bcd 3.67 5.67 4.67 3.33 2.00 2.67b

NAA 250 ppm 16.67 14.33 15.50cd 2.50 9.33 5.92 3.50 1.00 2.25 b

NAA 500 ppm 16.33 15.00 15.67bcd 3.17 5.00 4.09 3.17 2.00 2.58 b

IBA 250 ppm + NAA 250 ppm 18.33 17.00 17.67bc 5.50 5.67 5.59 4.67 3.33 4.00a

IBA 500 ppm + NAA 500 ppm 18.00 18.67 18.34b 4.67 5.67 5.17 2.33 1.67 2.00 b

Keradix 22.33 20.66 21.50a 3.83 5.50 4.67 3.00 1.33 2.17 b

Mean 17.00 16.40 4.07b 5.43a 3.22a 1.87b

Factor 1 Factor 2 Interaction Factor 1 Factor 2 Interaction Factor 1 Factor 2 Interaction
(type of cuttings) (PGR)  (type of cuttings) (PGR)  (type of cuttings) (PGR)

SE (m) 0.458 0.972 1.374 0.079 0.168 0.238 0.051 0.108 0.153
CD (<0.05) NS 2.787 NS 0.227 NS NS 0.146 0.310 NS

*C1- Terminal cutting; C2-Semi-hardwood cutting

Table 2: Effect of type of cuttings and PGR concentrations on sprouting percentage, shoot length and survival percentage
PGR concentration Sprouting percentage (%) Shoot length (cm) (120 DAP) Survival percentage (%) (120 DAP)

C1 C2 Mean C1 C2 Mean C1 C2 Mean
Absolute control 80.00bcde 73.33de 76.67 25.08 23.53cde 24.30ab 40.00f 40.00ef 40.00cd

Control 86.67bcd 90.00abc 88.33 25.17bcd 23.66cde 24.41ab 53.33cdef 50.00def 51.67bc

IBA 250 ppm 86.67bcd 83.33bcde 85.00 24.68bcde 17.16fg 20.92c 63.33bcd 46.67ef 55.00b

IBA 500 ppm 80.00bcde 83.33bcd 81.67 26.43abc 25.77bc 26.10a 63.33bcd 40.00f 51.67bc

NAA 250 ppm 93.33ab 73.33de 83.33 20.20ef 20.37ef 20.28c 63.33bcd 46.67ef 55.00b

NAA 500 ppm 100.00a 76.67cde 88.33 30.48a 20.73def 25.61a 66.67bc 50.00def 58.33b

IBA 250 ppm + NAA 250 ppm 100.00a 66.67de 83.33 24.48bcde 25.29bcd 24.89ab 86.67a 56.67cde 71.67a

IBA 500 ppm + NAA 500 ppm 93.33ab 73.33de 83.33 25.27bcd 18.75fg 22.01bc 73.33b 46.67ef 60.00b

Keradix 93.33ab 63.33e 78.33 28.65ab 15.20g 21.93bc 43.33ef 40.00f 41.67d

Mean 90.37a 75.93b 25.60a 21.16b 61.48a 47.04b

Factor 1 Factor 2 Interaction Factor 1 Factor 2 Interaction Factor 1 Factor 2 Interaction
(type of (PGR)  (type of (PGR) (type of  (PGR)

 cuttings) cuttings) cuttings)
SE (m) 0.027 0.058 0.082 0.537 1.140 1.612 0.017 0.036 0.051
CD (<0.05) 0.079 NS 0.236 1.541 3.269 4.623 0.049 0.108 0.146

Table 3. Effect of type of cuttings and PGR concentrations on fresh and dry weight of shoots and total biomass production at 120 DAP
PGR concentration Fresh weight of shoots (g) Dry weight of shoots (g) Total biomass production (g)

C1 C2 Mean C1 C2 Mean C1 C2 Mean
Absolute control 18.47cde 15.27cdef 16.87e 1.74hi 1.65i 1.69e 2.57hi 2.32i 2.45f

Control 20.31bcd 17.52bcde 18.91d 3.15cde 2.31g 2.73cd 4.03cde 3.10gh 3.56c

IBA 250 ppm 23.86a 19.60bcde 21.73a 2.16fg 2.24gh 2.20d 3.20efg 3.07gh 3.14e

IBA 500 ppm 22.33ab 20.03bcde 21.18ab 2.22gh 2.64efg 2.43d 3.26g 3.60efg 3.43d

NAA 250 ppm 18.09cdef 20.48bc 19.28bcd 3.27bcd 2.92def 3.09bc 4.40bcd 3.94de 4.17b

NAA 500 ppm 19.94bcde 17.99cdef 18.97cd 3.94a 3.02cde 3.48a 5.07a 4.04cde 4.55b

IBA 250 ppm + NAA 250 ppm 24.64a 17.24 20.94abc 3.84a 3.47abc 3.66a 5.00a 4.53abc 4.77a

IBA 500 ppm + NAA 500 ppm 22.22ab 12.86gh 17.54de 3.79ab 2.94 3.37ab 4.92ab 3.96de 4.44b

Keradix 17.82cdef 11.40h 14.61f 2.30g 2.94cdef 2.62d 3.35fg 3.86def 3.61de

Mean 20.85a 16.93b 2.93a 2.68b 3.98a 3.60b  
Factor Factor 2 Interaction Factor 1 Factor 2 Interaction Factor 1 Factor 2 Interaction

(type of (PGR) (type of (PGR) (type of  (PGR)
cuttings) cuttings) cuttings)

SE (m) 0.333 0.706 0.999 0.062 0.133 0.187 0.041 0.088 0.124
CD (<0.05) 0.955 2.025 2.864 0.179 0.380 0.538 0.119 0.252 0.356

the high totipotency in terminal cuttings, along with shoot
growth promoting characters of NAA which was supported
by the root initiating characters of IBA, which eventually
resulted in better nutrient uptake through high number of
roots (Kaushik and Shukla, 2020; Kumar et al., 2019).

The parameters including shoot length (30.48cm), dry weight
of shoot (3.84g), fresh weight of root (3.51g), survival
percentage (86.67%), and total biomass (5.00g) exhibited a
consistent trend favoring terminal cutting, IBA 250 ppm +
NAA 250 ppm, and the interaction between terminal cutting
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Table 4. Effect of type of cuttings and PGR concentrations on root characteristics at 120 DAP
PGR concentration No. of adventitious roots No. of primary branches of roots Root-to-shoot ratio

C1 C2 Mean C1 C2 Mean C1 C2 Mean
Absolute control 22.00 17.67 19.83e 229.00 174.67 201.83c 0.48a 0.41abc 0.44a

Control 22.67 20.33 21.50de 248.67 178.00 213.33bc 0.28f 0.34cdef 0.31c

IBA 250 ppm 28.33 23.00 25.67ab 255.33 179.33 217.33bc 0.48ab 0.37bcd 0.43a

IBA 500 ppm 28.33 22.33 25.33bc 260.00 182.00 221.00bc 0.47a 0.36bcde 0.42a

NAA 250 ppm 26.67 27.33 27.00ab 282.00 180.67 231.33abc 0.35cdef 0.35cdef 0.35bc

NAA 500 ppm 31.67 22.00 26.83ab 250.33 187.00 218.67bc 0.29ef 0.34cdef 0.31c

IBA 250 ppm + NAA 250 ppm 33.00 25.00 29.00a 289.33 221.00 255.17a 0.30def 0.31def 0.30c

IBA 500 ppm + NAA 500 ppm 23.67 24.67 24.17bcd 302.67 178.67 240.67ab 0.30def 0.35cdef 0.32c

Keradix 23.67 20.33 22.00cde 239.33 172.33 205.83c 0.46a 0.31def 0.38ab

Mean 26.67a 22.52b 261.85a 183.74b 0.38 0.35
Factor 1 Factor 2 Interaction Factor 1 Factor 2 Interaction Factor 1 Factor 2 Interaction
(type of  (PGR) (type of  (PGR)  (type of (PGR)
cuttings) cuttings)  cuttings)

SE (m) 0.599 1.271 1.797 4.95 10.50 14.85 0.01 0.021 0.03
CD (<0.05) 1.718 3.644 NS 14.20 30.12 NS NS 0.061 0.086

Table 5. Effect of type of cuttings and PGR concentrations on root characteristics at 120 DAP
PGR concentration Root fresh weight (g) Root dry weight (g) Root volume (cm3)

C1 C2 Mean C1 C2 Mean C1 C2 Mean
Absolute control 2.24ghi 2.13hi 2.19ef 0.83 0.67 0.75d 2.53 2.27 2.40
Control 2.56efg 2.26gh 2.41de 0.88 0.79 0.83c 3.18 2.83 3.00
IBA 250 ppm 3.10bc 2.88cd 2.99a 1.04 0.83 0.94b 2.97 3.03 3.00
IBA 500 ppm 3.09bc 1.93i 2.51cd 1.04 0.96 1.00b 2.70 2.87 2.78
NAA 250 ppm 2.87cde 2.26gh 2.57bcd 1.13 1.02 1.08a 2.93 2.77 2.85
NAA 500 ppm 2.88cde 2.40fgh 2.64bc 1.13 1.02 1.08a 3.57 2.90 3.23
IBA 250 ppm + NAA 250 ppm 3.51a 2.92cd 3.21a 1.16 1.06 1.11a 3.17 2.60 2.88
IBA 500 ppm + NAA 500 ppm 3.30ab 2.21hi 2.76b 1.13 1.02 1.08a 2.25 3.22 2.73
Keradix 2.66def 1.44j 2.05f 1.05 0.92 0.99b 2.63 2.48 2.56
Mean 2.91a 2.27b 1.04a 0.92b  2.88 2.77

Factor 1 Factor 2 Interaction Factor 1 Factor 2 Interaction Factor 1 Factor 2 Interaction
(type of  (PGR)  (type of  (PGR) (type of  (PGR)
cuttings) cuttings) cuttings)

SE (m) 0.037 0.079 0.112 0.011 0.024 0.034 0.084 0.178 0.252
CD (<0.05) 0.107 0.228 0.322 0.033 0.069 NS NS NS NS

Table 6. Effect of rooting media on vegetative growth parameters of rue at 120 DAP
Treatment Days taken Sprouting Shoot Fresh Dry Survival Total

for percentage length  weight of weight of percentage biomass
 sprouting  (%) (cm)  shoots (g)   shoots (g)   (%)   production (g)

Potting mixture 17.67ab 57.78a 12.66c 24.75a 3.29ab 53.33de 4.42ab

Potting mixture+Trichoderma 14.67ab 60.00a 23.84b 18.99bc 2.68bc 64.44bcd 4.00bc

Potting mixture+AMF 13.00c 57.77a 13.85c 22.87ab 3.03ab 57.78cd 4.50ab

Potting mixture+Phosphobacterium 15.33abc 88.89a 29.46a 26.45a 3.56a 84.44a 5.08a

Coirpith compost+Perlite (3:1) 16.67ab 64.44a 9.63c 17.08c 2.23cd 40.00ef 4.04bc

Coirpith compost+Perlite (3:1)+Trichoderma 15.66abc 71.11a 10.71c 16.68c 2.26cd 73.33ab 3.48c

Coirpith compost+Perlite (3:1)+AMF 17.67a 33.33b 11.67c 15.52c 2.13cd 33.33f 3.43c

Coirpith compost+Perlite (3:1)+Phosphobacterium 17.33ab 73.33a 13.52c 14.98c 1.93d 71.11bc 3.42c

SE(m) 0.89 0.137 1.70 1.674 0.207 0.07 0.284
CD (<0.05) 2.67 0.412 5.09 5.017 0.620 0.20 0.723

× IBA 250 ppm + NAA 250 ppm, indicating superior
performance (Table 2, 3, and 4). This can be attributed to
the higher shoot elongation in terminal cuttings, likely due
to the presence of shoot apical meristem providing both
indigenous auxin such as Indole-3 Acetic Acid (IAA) and
exogenously applied auxins (Went, 1935), resulting in a
higher number of leaves and increased carbohydrate
production.

Regarding the fresh weight of shoots (Table 3), the terminal
cuttings, IBA 250 ppm and terminal cuttings × IBA 250 ppm
+ NAA 250 ppm gave the superior results. Whereas, the dry
weight of root, number of adventitious roots, and number of
primary branching on roots (Table 4, 5) revealed that the
terminal cuttings was significantly higher; among the PGR
used, IBA 250 ppm + NAA 250 ppm depicted the superior
performance due to the synergistic effect of IBA and NAA
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these cuttings and thus leading to a higher ratio. The root
volume didn’t show significant variation among the type of
cuttings, PGR and interaction of type of cutting × PGR.

Effect of rooting media on propagation of rue
The rooting media consisting of potting mixture treated with
AMF 2g/cutting gave the earliest sprouting (Table 6) and is
due to the positive interaction of AMF with soil micro-
organisms to improve soil fertility (Veresoglou and Rillig,
2012), improved absorption of trace elements such as
Potassium, Calcium, Copper, Zinc, Iron, Manganese and
Cobalt (Garcia et al., 2016; Hashem et al., 2018). The rooting
medium treated with phosphobacterium 2g/cutting resulted
in significant improvement across various parameters:
sprouting percentage (88.89%), number of leaves (Fig. 3),
fresh weight of shoot (26.45 g), dry weight of shoot (3.56
g), survival percentage (84.44%), and total biomass
production (5.08 g). This can be attributed to enhanced
phosphorus solubilization and uptake by the cuttings, leading

Table 7. Effect of rooting media on root growth parameters of rue at 120 DAP
Treatment No. of No. of primary Root Root fresh Root Root-to-shoot

adventitious  branches of length weight volume ratio
roots  roots (cm)   (g)   (cm3)

Potting mixture 32.67c 229.00e 19.75ab 3.20b 4.63de 0.36d

Potting mixture + Trichoderma 37.00bc 273.00cde 10.64c 3.63b 4.83cd 0.51bcd

Potting mixture + AMF 33.33c 247.67de 14.70bc 3.73b 4.57de 0.48bcd

Potting mixture + Phosphobacterium 37.17bc 253.33de 11.23c 4.98a 5.27abc 0.43cd

Coirpith compost + Perlite (3:1) 41.67ab 311.67abc 21.58a 4.52a 5.43ab 0.83a

Coirpith compost + Perlite (3:1) +Trichoderma 46.33a 344.17a 19.47ab 3.11b 4.97bcd 0.54bcd

Coirpith compost + Perlite (3:1) + AMF 43.00ab 278.50bcd 13.50c 3.46b 4.13e 0.62bc

Coirpith compost + Perlite (3:1) + Phosphobacterium 44.00a 320.67ab 19.53ab 3.75b 5.57a 0.71ab

SE(m) 2.268 15.05 1.861 0.54 0.17 0.084
CD (<0.05) 6.789 45.11 5.579 1.03 0.52 0.015

together (Kamila et al., 2020). Regarding the root-to-shoot
ratio, the type of cuttings used was non-significant, it is
noteworthy that the absolute control ones gave the highest
significant figure of 0.44 and the interaction of terminal
cutting × absolute control also showed the highest significant
ratio of 0.48 which was on par with terminal cutting ×
Keradix (0.46) and is due to less shoot growth observed in

Figure 1. Effect of type of cutting on number of new leaves per
cutting

Figure 2. Effect of PGR on number of new leaves per cutting

Figure 3: Effect of rooting media on number of new leaves per
cutting
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to increased rooting due to higher phosphorus availability
(Sathyanarayan et al., 2021). Consequently, this promoted
better energy and ion transportation, fostering a conducive
environment for increased sprout production (Kumar, 2015).
The inherent properties of phosphorus, which promote
primordial cell development, played a significant role in
achieving the highest sprouting percentage. Additionally,
increased cell division and meristematic cell development,
facilitated by phosphorus, led to enhanced vegetative growth,
resulting in longer shoots, more number of leaves in this
treatment. Moreover, the overall increased photosynthetic
production from the highest number of leaves not only
contributed to high dry matter production but also maintained
a more metabolically active state beyond 120 DAP, ultimately
resulting in the greatest survival percentage.

The rooting medium comprising coir pith compost + perlite
(3:1) + Trichoderma showed the highest significant values
for both the number of adventitious roots and primary root
branching (Table 7). This was attributed to the fact that this
media provided better aeration and moisture retention
capacity working in hand with the auxin production by
Trichoderma in the media (Contreras-Cornejo et al., 2011).
The coir pith compost + perlite (3:1) medium displayed the
highest significant values for root length (21.58 cm), fresh
weight of root (4.52 g), and root-to-shoot ratio (0.83). This
was attributed to the loose texture of the medium, facilitating
better root penetration and growth. Although the media
consisting of coir pith compost + perlite (3:1) +
phosphobacterium did not exhibit the highest significant
figures for the number of adventitious roots, number of
primary root branchings, and root length, it showed the
highest significant figure for root volume (5.57 cm3). In field
observations, it was noted that roots from cuttings grown in
this medium were bulkier and occupied more space, possibly
due to higher water and nutrient uptake by roots. There were
no significant variations observed in the dry weight of roots
among the different rooting media.

Conclusion

The present study demonstrated that the choice of cutting
type, PGR treatment, and rooting medium significantly
influence the propagation of rue. For efficient propagation
of rue, terminal cuttings treated with IBA 250 ppm + NAA
250 ppm and planted in a medium comprising coir pith
compost and perlite in a 3:1 ratio treated with
phosphobacterium (2g/cutting) proved to be the most suitable
combination for the vegetative propagation of rue using stem
cuttings, as evidenced by its highest survival percentage and
biomass production.
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