Effect of root microbial inoculants and chitosan on growth of

Aglaonema(Aglaonemacommutatum) cuttings.

Abstract
A field investigation entitled “Effect of portion of cuttings and root microbial inoculants,

chitosan and IBA on growth of Aglaonema cuttings (Aglaonemacommutatum L.)” was
carried at Floriculture Research Station, (Agricultural Research Institute) Rajendranagar,
Hyderabad during October to April 2020-2021. The experiment was laidout in Factorial
Completely Randomized Design with three replications. The experiment consisted of two
factors. Factor | : Two levels in portion of cutting i.e. Top cutting (P1), Middle cutting (P2)
and Factor II: Eight levels of bio-fertilizers, S; - VAM (Vesicular Arbuscular Mycorrhizae) -
5 ml / kg of media, S, - Pseudomonas fluorescence - 5 ml / kg of media, S; - Chitosan — 1000
ppm, S4 — IBA (Indole-3-Butyric Acid) - 1000 ppm, Ss — VAM - 5 ml / kg of media + IBA -
1000ppm, Sg — Pseudomonas fluorescence - 5 ml / kg of media + IBA - 1000 ppm, S; —
Chitosan — 1000 ppm + IBA - 1000 ppm and Sg- Control (without treatment). Among the
different treatments Py (Top cutting) with Ss (VAM - 5 g / kg media +IBA - 1000ppm)
recorded best results in least number of days taken forsprouting (27.70 days), number of
leaves per cutting (4.54), fresh weightof leaf (3.10 g), shoot length (28.96 cm) and shoot girth
(13.00 mm) anddays taken to finishing stage (125 Days). Whereas, P; - (Top cutting) withSg -
(Pseudomonas fluorescence - 5 ml / kg media + IBA — 1000 ppm)recorded best results in
growth rate (0.054 g).

Introduction

Aglaonemacommutatum commonly called as Chinese evergreen belongs tothe family
Araceae. The genus name comes from the Greekwords ‘aglaos’ meaning bright or clear and
‘nema’ meaning a thread in referenceto the stamens. It is an evergreen perennial that
generally resembles Dieffenbachia(dumb cane) in appearance (Chen et al., 2002) which
commonly known as aroids.It typically grows to 20" tall and is characterized with thick,
elliptic to lanceshaped, dark green leaves (4-8" long and 2-3" wide) with attractive silver-
greyblotches on erect, sometimes branched stems. It is a houseplant, which rarelyflowers,
each axillary flower (typical arum family) features a small creamy whitespadix enclosed by a
pale green spathe, usually in late summer to early fall,flowering is followed by clusters of red

fruits.



In 1989, National Aeronautics andSpace Administration (NASA) discovered that
houseplants can absorb harmfultoxins from the air, especially in enclosed spaces with little
air flow. This studyhas been the basis for newer studies about indoor plants like Chinese
Evergreenand their air cleaning abilities. While plants have less horsepower than air
purifiers,they are more natural, cost effective, and therapeutic. NASA recommends two
orthree plants in 8 to 10-inch pots for everyl00 square feet. Some plants are betterat
removing certain chemicals than others.Aglaonema grow best in fairly heavy shade of 73 to
90 percentage(approximately 1000 to 2400 foot-candles) with the highest shade

levelrequirement where temperatures exceeds 95°F (Henny et al., 1991).

Production of planting material in bulk through vegetative propagation byusing
cuttings is peremptory to meet the great demand of planting material ofAglaonema. Further,
the root induction and growth is very low by conventionalmethods of propagation. There is
need to find out different methods to encouragefast root induction and growth of the plant to
produce more plants in finished stage.One among the different methods is use of various root
inducing substances thatcan promote rooting and enhance fast growth of plants propagated

throughcuttings.

Chitosan is a biopolymer, a chitin derivative a compound which iscompletely safe for
the environment. This compound is characterized by uniqueproperties, such as bioactivity
and biocompatibility (Dias et al., 2013). Chitosancan induce a multitude of biological
processes in plant tissues, including thestimulation of chitinases, accumulation of
phytoalexins, synthesis of proteinaseinhibitors and increasing lignification.

Further, Pseudomonas belong to Plant Growth Promoting Rhizobacteria(PGPR), an important
group of bacteria that play a major role in the plant growthpromotion, induced
systemicresistance, biological control of pathogens etc.Pseudomonas fluorescens BBc6
improve therooting of de-rooted shoothypocotyls of Norway spruce and enhance root

elongation. (Karabaghliet al.,1998).

Another bioinoculant, Vesicular-Arbuscular Mycorrhizal fungi (VAMF) isone type of
mycorrhizal fungi that is commonly associated with the roots ofhorticultural crops. Optimal
uses for commercially available VAMF inoculumhave not been well defined. The benefits
from VAMF root colonization are thoughtto be highest when colonization occurs as early as
possible during plant growth. Inhorticultural production systems, this means that to obtain

maximum benefits fromVAMF colonization, inoculum should be present during radicle



emergence in seedgermination, during adventitious root formation in cutting propagation, or
prior tothe acclimation phase of tissue culture production (Chang, 1994).In horticulture,
auxins, especially NAA and IBA, are commonly applied tostimulate root initiation for rooting
in cuttings of plants. However, highconcentrations of auxin inhibit root elongation and

instead enhance adventitiousroot formation (Susaj and Irena, 2012).

Chitosan is having many biological activities in plantsystems, Pseudomonas and
VAMF has significant role in rooting of cuttings.Aglaonema is a very important ornamental
house plant, which is propagated bystem cuttings but with slow growth. Hence, to study the
influence of root microbialinoculant and chitosan effects solely and incombination with IBA
in induction ofrooting and growth of cuttings, the present investigation has been formulated.

Material and Methods

Experiment was carried out at Floriculture Research Station, (Agricultural Research
Institute) Rajendranagar, Sri KondaLaxman Telangana State Horticulture University,
Hyderabad during November 2020 to March 2021.

The experiment consisted of two factors. Factor I: Two levels in portion of cutting
i.e.; Top cutting (P1), Middle cutting (P2) and Factor II: Eight levels of bio-fertilizers, S; -
VAM (Vesicular Arbuscular Mycorrhizae) - 5 ml / kg of media, S, - Pseudomonas
fluorescence - 5 ml / kg of media, S; - Chitosan — 1000 ppm, S; — IBA (Indole-3-Butyric
Acid) - 1000 ppm, Ss — VAM - 5 ml / kg of media + IBA - 1000ppm, Sg — Pseudomonas
fluorescence - 5 ml / kg of media + IBA - 1000 ppm, S; — Chitosan — 1000 ppm + IBA - 1000
ppm and Sg- Control (without treatment). Experiment was laid out in Factorial Completely
Randomized Design with three replications. Top cuttings 15-20 cm long with 3-4 buds and
Middle cuttings 10 cm long with 2-3 buds were selected for the treatment application. The
cuttings were treated with one per cent Bavistin to prevent the occurrence of fungal disease.
Later, they are treated with chitosan, microbial inoculants (Psuedomonas fluorescence and
VAM) and IBA. The treated cuttings were placed in Red soil, sand, FYM (2:1:1) media filled
in polybags. For application o treatments to cuttings liquid formulations of Psuedomonas and
powder form of VAM were used. Treated cuttings were planted in polybags and the soil

around cuttings were pressed firmly. Single cutting was planted in single polybags.

Five randomly selected rooted cuttings were taken out from polybags at 180 days

after planting of cuttings with care and observations was recorded i.e., days taken for



sprouting, number of leaves per cutting, fresh weight of leaf (g), shoot length (cm), shoot

length (cm), shoot girth (cm), days taken for finish stage and growth rate (gm day™).
Result and discussion
Days taken for sprouting

The data recorded on number of days taken for sprouting as influenced by the portion of

cuttings and root microbial inoculants, chitosan and IBA are presented in Table 1.

The interaction between portion of cuttings and root growth stimulants onnumber of days
taken for sprouting of Aglaonema cuttings was significant. Thetreatment combination of P;Ss
(Topcutting + VAM - 5 g / kg media + IBA -1000ppm) recorded minimum number of days
for sprouting (27.70 days), whichwas followed by P1S; (Top cutting + VAM - 5 g / kg media)
(29.21 days),P1S3(30.00 days) and P;Ss (30.09 days). Whereas, the treatment combination
P,Sg(Middle cutting + Control) recorded maximum number of days taken forsprouting (72.35
days). The other treatment combinations recorded intermediatevalues.The acceleration of
sprouting with PGPR’S and auxins combination mightbe due to synergetic effect.
Mycorrhizal infection alters the physiology of plantsby increasing photosynthetic rates,
changing the position of photosynthates inshoots and roots and changing the mineral uptake
from soil, which consequentlychanges the nutritional composition of host tissues. This
change in tissues inturnbrings structural and biochemical changes in root cells and alters
membranepermeability and auxins will help in cell division and differentiation this leads
toincrease the shoot growth, leafarea and plant dry weight (Gollan and Wright,2006).

Number of leaves per cutting

The data recorded on number of leaves per cutting as influenced by theportion of cuttings and

root microbial inoculants, chitosan and IBA are presentedin Table 1.

The interaction between portion of cuttings and root growth stimulants onnumber of
leaves per cutting of Aglaonema cuttings was significant. Thetreatment combination of P;Ss
(Top cutting + VAM - 5 g / kg media + IBA -1000ppm) recorded highest number of leaves
per cutting (5.21), which was at parwith P;Sg (Top cutting +( P. fluorescence 5 mi/kg + IBA
— 1000 ppm) (4.94) andP,S; (4.57). Whereas the treatment combination P,Sg (Middle cutting



+ control)recorded lowest number of leaves per -cutting (1.00) and the other

treatmentcombinations recorded intermediate values.

The result shows that the number of leaves were significantly increasedwith the
application of VAM, P. fluorescence and IBA combinations (VAM + P. fluorescence + IBA
1000 ppm). More number of leaves were observed due to theapplication of PGPR’S, might be
due to increase in efficiency of nutrient uptakeby cuttings. These results are in accordance
with the finding of Kumar et al.(2003) in China aster. Similarfinding was also observed by
Kumar et al. (2014).Increase in number of leaves may be due to vigorous growth and early
initiationof root induced by the PGPR’S and IBA (Stancatoet al. 2003). Similar findingwas
observed by Waseem et al. (2011) in chrysanthemum.

Fresh weight of leaf (g)

The data recorded on Fresh weight of leaf as influenced by the portion ofcuttings and

root microbial inoculants, chitosan and IBA are presented in Table 1.

The interaction between portion of cuttings and root growth stimulants onfresh weight
of leaf of Aglaonema cuttings was significant. The treatmentcombination of P;Ss (Top
cutting + VAM - 5 g/ kg media + IBA - 1000ppm)recorded highest fresh weight of leaf (3.10
g), which was followed by P;S¢ (Topcutting + P. fluorescence 5 ml/kg + IBA — 1000 ppm)
(3.05 g). Whereas thetreatment combination P,Sg (Middle cutting + control) recorded lowest

freshweight of leaf (0.67 g). The other treatment combinations recorded intermediatevalues.

Increase in number of leaves may be due to vigorous growth and earlyinitiation of
root induced by PGPR’S and IBA which absorbed more nutrientsand thereby produced more
leaves. Similar result was reported by Stancatoet al.(2003) in Rhipsaligrandiflora, Sohnet al.

(2003) in chrysanthemum.
Shoot length (cm)

The data recorded on shoot length as influenced by the portion of cuttingsand root

microbial inoculants, chitosan and IBA are presented in Table2.

The result shows that the shoot length was significantly increased with theapplication
of VAM, P. fluorescence and IBA in combination. It is known that, PGPR’S increases both

the plant uptake and accumulation of nutrients andtherefore, acting as an important biological



factor that contribute to efficiency ofboth nutrient uptake and utilization. by Cruz et al.

(2008) reported that, VAMinoculation to Senna spectabilis increased total shoot length.

Similarly, IBA increased the shoot length of terminal cuttings in thepresent study
might be done the active root growth and more number of roots percutting, which in turn
increased the uptake of water and nutrients. Further, auxinenhances the cell division, cell
elongation and production of protein synthesiswhich might have resulted in enhanced healthy
vegetative growth (Kumaresanet al., 2019). Similar findings were observed by Ganjureet al.

(2012) inchrysanthemum.
Shoot girth (mm)

The data recorded on shoot girth as influenced by the portion of cuttingsand root

microbial inoculants, chitosan and IBA are presented in Table2.

The interaction between portion of cuttings and root growth stimulants onshoot girth
of Aglaonema cuttings was significant. The treatment combination ofP;Ss (Top cutting +
VAM -5 g/ kg media + IBA — 1000 ppm) recordedmaximum shoot girth (13.00 mm), which
was followed by P1Sg (Top cutting + P. fluorescence 5 ml/kg + IBA - 1000ppm) (12.00 mm).
Whereas the treatmentcombination P,Sg (Middle cutting + Control) recorded minimum shoot

girth(3.68 mm). The other treatment combinations recorded intermediate values.

Application of PGPR’S develops special characteristic structures called asapostles
and vesicles, these arbuscules helps in the transfer of nutrients from thesoil into the root
system and significantly effect on plant height, number ofbranches plant, leaf area and girth
(Rabin and Chikkaswamy, 2014). Thesynergistic effect of PGPR’S and auxins (IBA)
enhanced the rooting parametersand there by increased water and nutrient uptake. Further

increase in cell divisionand differentiation enhanced vegetative growth.

Growth Rate

The data recorded on growth rate as influenced by the portion of cuttingsand root

microbial inoculants, chitosan and IBA are presented in Table 2.

The interaction between portion of cuttings and root growth stimulants onrooting
percentage of Aglaonema cuttings was significant. The treatmentcombination of P1Sg (Top
cutting + P. fluorescence 5ml/kg + IBA — 1000 ppm)recorded maximum growth rate (0.054).



Which was followed by P;Ss (Topcutting + VAM - 5 g / kg media + IBA — 1000 ppm)
(0.046). Whereas, thetreatment combination P,Sg (Middle cutting + Control) recorded lowest
growthrate (0.009).

The result shows that the growth rate was significantly increased with theapplication
of P. fluorescence and IBA combination (P. fluorescence + IBA-1000ppm). P. fluorescence
improves the plant growth directly or indirectly byproduction of plant growth substances,
improving the uptake of certain nutrientsfrom the soil and additionally show antagonistic
effects on some pathogenicmicroorganisms. Further, Pseudomonas strains with Arbuscular
MycorrhizalFungi (AMF) induces the plant growth, probably due the hormone productionand
increased photosynthates which have a direct influence on growth of plant(Matheus et al.,
2018). Auxins stimulate cell elongation by stimulating wall-loosening factors, such as

elastin’s, to loosen cell walls and helps in growth ofthe plant (Karthik et al., 2017).
Days taken to finishing

The data recorded on days taken to finishing stage as influenced by theportion of

cuttings and root microbial inoculants, chitosan and IBA are presentedin Table3.

The finishing stage (4 Leaf stage) ranged from 120 to 180 days withrespect to top
cuttings and with middle cuttings it reached to only 2 leaf stage. The interaction between
portion of cuttings and root growth stimulants hadinfluenced days taken to finishing stage.
The treatment combination of P1Ss (Topcutting + VAM - 5 g / kg media + IBA — 1000 ppm)
recorded minimum daystaken to finishing (120 days), which was followed by P1Ss (Top
cutting + P. fluorescence 5 ml / kg + IBA - 1000ppm) (130 days). Whereas, the
treatmentcombination P1Sg (Top cutting + Control) has reached the marketable stage at180

days.

Conclusion

Among the different combination of treatments, Ts (P1Ss)(Top cutting + VAM - 5 ml / kg of
media + IBA - 1000ppm) proved to be thebest treatment to improve growth parameters of

Aglaonema cuttings.






Table 1: Effect of portion of cuttings and root growth stimulants (microbial inoculants, Chitosan and IBA) on days taken for

sprouting, number of leaves per cutting and fresh weight of leaf (g).

Days taken for sprouting Number of leaves per cutting Fresh weight of leaf (g)
Root growth stimulants (s) Portion of cuttlngs (p) Portion of cuttlngs (p) Portion of cuttlngs_ (p)

P; Top P, Middle Mean P; Top P, Middle Mean P; Top P, Middle Mean

cutting cutting cutting cutting cutting cutting
S1-VAM -5 g/ kg media 99.91 55 66 42 43 4.33 1.32 2.83 2.09 1.19 1.64
S,-P. fluorescence- 5 ml / kg
media 33.13 64.29 48.71 4.57 1.28 2.93 2.14 1.63 1.88
S3-Chitosan — 1000 ppm 30.00 63.54 146.77 4.21 1.20 2.71 2.12 1.30 1.71
S4-IBA - 1000 ppm 99.99 55 78 42 88 4.14 151 2.83 2.11 1.52 1.81
Ss-VAM-5 g /kg media +
IBA-1000 ppm 27.70 52.14 39.92 521 2.10 3.65 3.10 181 245
Se-P. fluorescence (5ml/kg) +
IBA-1000 ppm 30.09 56.11 43.10 4.94 1.85 3.40 3.05 1.74 2.39
S7-Chitosan—1000 ppm +
IBA-1000 ppm 42 80 68.11 5545 4.04 1.61 2.83 2.70 1.72 2.21
Sg-Control (untreated) 64.81 79 35 68.58 4.18 1.00 2.59 1.00 0.67 0.83
Mean 35.96 52.41 4.45 1.48 2.29 1.45

P S PXS P S PXS P S PXS
SEm + 0.50 1.00 1.41 0.11 0.18 0.25 0.01 0.02 0.03
CD at 5% 1.44 2.88 4.08 0.31 0.48 0.70 0.04 0.06 0.08
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Figl: Effect of portion of cuttings and root growth stimulants (microbial inoculants, Chitosan and IBA) days taken to sprouting,

number of leaves per cutting, fresh weight of leaf (g), shoot length (cm), shoot girth (cm) and growth rate




Table 2: Effect of portion of cuttings and root growth stimulants (microbial inoculants, Chitosan and IBA) onshoot length (cm),

shoot girth (mm) and growth rate



Root growth stimulants (s)

Shoot length (cm)

Shoot girth (mm)

Growth rate

Portion of cuttings (p)

Portion of cuttings (p)

Portion of cuttings (p)

P1 T_op P, Middle Mean P1 T_op P2 Middle Mean Py T_op P2 Middle Mean

cutting cutting cutting cutting cutting cutting
S1-VAM - 5 g/ kg media 16.90 5.10 11.00 10.00 4.21 7.10 0.037 0.019 0.028
S,-P. fluorescence- 5 ml / kg | 19.89 6.31 13.10 10.11 4.64 7.37 0.043 0.018 0.031
media
Ss-Chitosan — 1000 ppm 16.78 5.90 11.34 9.21 3.79 6.5 0.041 0.021 0.031
S4-IBA - 1000 ppm 20.12 7.24 13.68 11.17 5.01 8.09 0.041 0.017 0.029
S5-VAM-5 g /kg media + 28.96 8.80 18.88 13.00 5.53 9.26 0.046 0.021 0.033
IBA-1000 ppm
Se-P. fluorescence (5ml/kg) + | 28.06 7.94 18.00 12.00 531 8.65 0.054 0.022 0.038
IBA-1000 ppm
S7-Chitosan—1000 ppm + 25.62 7.64 16.63 11.79 5.24 8.65 0.045 0.017 0.031
IBA-1000 ppm
Sg-Control (untreated) 6.01 4.80 5.40 451 3.68 4.09 0.024 0.009 0.017
Mean 20.29 6.71 10.22 4.67 0.041 0.018

P S PXS P S PXS P S PXS
SEm + 0.09 0.19 0.26 0.05 0.07 0.15 0.0008 0.0010 0.0024
CD at 5% 0.27 0.54 0.77 0.15 0.21 0.44 0.0024 0.0029 0.0068




Table 3 : Effect of portion of cuttings and root growth stimulants (microbial
inoculants,chitosan and IBA) on days taken to finishing stage of Aglaonema
((AglaonemacommutatumL..)

Number of days taken
formarketablestage
ROOTGROWTHSTIMULANTS(S)
P1 Topcutting P2 Middlecutting

S1-VAM-5 g/ kg media 160Days 2L eafstage
S2-P. fluorescence-5 ml/ kgmedia 150Days 2L eafstage
S3-Chitosan-1000ppm 165Days 2L eafstage
S4-1BA-1000 ppm 165Days 2L eafstage
S5-VAM-5 g / kgmedia+ IBA-1000ppm 120Days 2L eafstage
S6-P.fluorescence-5ml/kg+1BA-1000ppm 130Days 2L eafstage
S7-Chitosan-1000 ppm+ IBA-1000ppm 135Days 2L eafstage
S8-Control 180Days 2L eafstage
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