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Abstract: In sustainable floriculture, the integration of arbuscular mycorrhizal fungi (AMF) and salicylic acid
(SA) in the cultivation of statice flowers presents a promising ecofriendly approach to enhancing crop health
and productivity. AMF improve nutrient uptake, particularly phosphorus, in plants, leading to stronger
growth and abundant flowering while reducing the reliance on chemical fertilizers. Additionally, AMF
enhance soil structure and water retention, fostering robust root systems and increasing the plant's resilience
to drought and soil-borne pathogens thus improving soil health and minimizing environmental impact.
Complementarily, the application of salicylic acid boosts the plant’s innate defense mechanisms, elevating its
resistance to diseases, enhancing stress tolerance, helping statice flowers withstand adverse conditions such as
drought and salinity, and promotes vigorous root development for better nutrient absorption. Hence, this
study evaluates the effect of mycorrhizal inoculation and salicylic acid treatment on ornamental statice
(Limonium sinuatum [L.] Mill.) cv. Qis White. The investigation involves two primary factors: mycorrhizal
inoculation and salicylic acid concentration. For mycorrhizal inoculation, the study compares the untreated
control with treatments including Glomus mossae, Gigaspora margarita, and a mixture of both fungi (applied as
basal during transplanting). For salicylic acid, the study assesses the untreated control alongside treatments
with Salicylic Acid at 100 mg L, 150 mg L, and 200 mg L' (applied as foliar spray at 45 and 90 days after
transplanting) in a factorial RCBD experiment with three replications. Growth, flowering, yield and biomass
parameters were assessed in this study. The results indicated that statice plants benefited from mycorrhizal
inoculation, particularly with Glomus mosseae, when paired with salicylic acid @ 200 mg L. This was further
validated by principal component analysis. AMF inoculated plants showed improved growth, and superior
flower qualities compared to non-inoculated plants. Additionally, the application of salicylic acid
demonstrated positive effects across various parameters. Notably mycorrhization led to a delay of 4 to 9 days
in the flowering time of statice. In conclusion, mycorrhizal inoculation and salicylic acid can enhance the
growth and flowering attributes of statice by choosing the appropriate mycorrhizal inoculum and optimal
salicylic acid concentrations. In the future they can contribute to more sustainable and productive statice
cultivation by reducing the need for chemical inputs and supporting overall plant health.

Keywords: statice; salicylic acid; arbuscular mycorrhiza; growth; flowering

1. Introduction

Statice (Limonium sinuatum [L.] Mill.) belonging to Plumbaginaceae family is widely used in
landscapes, as a flowering pot plant and in flower arrangements and decoration in both fresh and
dried forms. It is also one of the most popular cut flowers, which is planted worldwide [1,2]. It is
native to Mediterranean region and is widely distributed in Northern Africa, western Asia, and
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Europe [3]. The attractive flower with its diverse colour and long-lasting shelf life can serve multiple
functions and therefore its cultivation has gained popularity globally [4].

Different types of Limonium sinuatum are categorized based on their flower colours [5]. The
average yield of Limonium sinuatum varies based on cultivation methods and environmental factors.
Reports indicate an average yield of approximately 607.9 q/ha under specific farming practices [6].
Additionally, it has been reported that about 50,000 plants can be cultivated per hectare, potentially
leading to substantial economic returns, with reports of close to 80,388.92 US dollars per hectare being
achieved [7]. On an average 15 to 30 stems of flower stalks are produced annually from one plant of
statice [8].

Commercial cultivation of statice is not very popular in India as compared to other traditional
cut flower crops. However, its cultivation by small and medium farmers can prove to be a sustainable
livelihood option and will definitely contribute to the economy of the country [9,10]. Furthermore,
the continual application of chemical fertilizers at excessively high levels in contemporary agriculture
can be expensive and may negatively impact the environment and soil health [11]. Therefore, it is
essential to adopt a more sustainable and eco-friendly farming approach. Over the decades, various
innovations had elevated by scientists to make the agricultural sector more efficient [12].

The use of microbial inoculants, in sustainable production enables plants to effectively absorb
mineral elements such as nitrogen and phosphorus [13,14]. Arbuscular mycorrhizal fungi (AMF) are
among the most important microbial inoculants, establishing endomycorrhizal relationships with
80% of angiosperms [15], more than 80% of terrestrial plant species [16] and about two-thirds of all
plant species [17-19]. identified three families of arbuscular mycorrhizal fungi viz; Gigasporacea,
Acaulosporaceae and Glomaceae for its potential use in agricultural production.

AMF inoculation is known to have tremendous effects on plant growth by enhancing nutrient
and water uptake [20,21], inducing change of root morphology [22], providing protection to
colonized roots against pathogens [23,24] and increases the phytochemical content of health-
promoting compounds [25,26]. These fungi contribute to reducing fertilizer inputs in crop cultivation
without significant yield loss [27]. They also improve soil quality by influencing its structure and
texture [28]. Because of these implications on plant health and fitness, AMF inoculants can be
considered as an important strategy in sustainable farming [29].

It has been well established that colonizing ability and growth promoting effect of different AMF
species or even strains for a given plant are variable [30,31]. And to maximize the growth promoting
effect of AMF, more than one species has been inoculated sometimes [15,32]. The positive effect of
Glomus mossae on Limonium sinuatum has already been documented where Glomus mossae was found
to perform better when compared with Glomus intraradices and their consortia [33]. The interaction of
the AMF with plants may vary due to varying degree of compatibility between the AMF strain and
plant species [34]. So, in the present investigation the performances of Glomus mossae was compared
with Gigaspora margarita and the consortia of Glomus mossae and Gigaspora margarita on statice flower
production system.

Salicylic acid on the other hand is a plant growth hormone which plays an important role in
regulating normal plant growth and development [35], flower development processes [36,37],
photosynthesis [38,39], responses to several abiotic stresses and to pathogen attack [40—-42], protein
synthesis and absorption of nutrients [43,44]. It has also been reported that application of salicylic
acid inhibits the formation of ethylene from ACC by inactivating the ACC oxidase enzyme, thereby
delaying ageing in plants [45].

In order to formulate an environmentally friendly and sustainable crop production system for
statice, exploring the potential of salicylic acid and AMF application for enhancing crop production
is important. However, information regarding the response of statice to mycorrhizal colonization and
salicylic application and their interaction is very limited. Hence, to address this problem, the
investigation was undertaken with the objectives to determine the potential of different genera of
mycorrhiza and different concentrations of salicylic acid in enhancing growth and flowering of statice
plant and also to study the interaction of salicylic acid and AMF on growth and flower production of
statice plant.
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2. Results

2.1. Growth and Flowering Traits

The interaction between arbuscular mycorrhizal fungi and salicylic acid significantly affected
the growth and flowering indices of statice. Mycorrhizae notably enhanced several parameters,
including the plant height, plant spread, number of leaves and leaf area (Table 1). Among the
treatments, the highest plants were observed with the application of Gigaspora margarita in
combination with salicylic acid @ 200 mg L-! upto reaching 71.23 cm. The largest leaf area (30.72 cm?)
was achieved when a combination of Glomus mossae, Gigaspora margarita, and salicylic acid @ 150 mg
L-'was applied. Number of leaves and plant spread were found to maximum with the treatment of
Gigaspora margarita + salicylic acid @ 200 mg L. The interaction of arbuscular mycorrhizal fungi and
salicylic acid application did not show statistically significant effect on the chlorophyll content of the
leaves.

Flower emergence was delayed by 4 to 9 days over control with the application of arbuscular
mycorrhizal fungi, but neither the interaction of mycorrhizal inoculum and salicylic acid nor the
individual effect of salicylic acid had a significant effect on this timing (Table 2). Application of
Glomus mossae + Gigaspora margarita resulted into 95.5 days for flower emergence from the date of
transplanting while the untreated plants took 86.37 days for emergence of flower. Maximum number
of days taken for first flowering (123.73 days) was observed with the treatment involving Glomus
mossae + Gigaspora margarita without salicylic acid application. A decreasing trend was observed in
the number of days taken for first flowering with the increasing dose of salicylic acid. In contrary,
inoculation of arbuscular mycorrhizal fungi was found to delay the time taken for first flowering.
Flower longevity was maximum (35.00 days) in Gigaspora margarita inoculated plants and treated
with 200 mg L salicylic acid. Mycorrhizal inoculation did not show any significant effect on the vase
life of statice flowers. However, the interaction effect of mycorrhiza and salicylic application reveal
an extended vase life of 15.67 days with the application of Glomus mossae + Gigaspora margarita in
combination with salicylic acid @ 200 mg L. Furthermore, longest inflorescence of 5.03 cm was
obtained from plants inoculated with Glomus mossae and treated with salicylic acid @ 150 mg L.

The flower yield and quality parameters were significantly enhanced with the treatment of
Glomus mossae in combination with salicylic acid at 200 mg L (Table 3). The maximum number of
flower bunches per stem recorded 82.11 from the same treatment. This treatment also resulted in the
highest fresh weight of cut flower stems, which was 50.33 g. Furthermore, the greatest number of cut
stems per plant, totaling 14.78, was observed with this same combination. These results highlight the
effectiveness of Glomus mossae and salicylic acid at 200 mg L-1in optimizing key flowering metrics.

Table 1. Effect of Arbuscular Mycorrhizal Fungi and salicylic acid on plant height, number of leaves
per plant, plant spread, leaf area and chlorophyll content of Limonium sinuatum [L.] Mill. Means with
similar letters in each row are not significantly different (P<0.05) using Tukey’s Test. The results
represented the mean and standard deviations (+ S.D.) of three replicates.

hl hyll
Plant height Number of  Plant spread Leaf area Chlorophy
Treatments (cm) leaves per plant (cm) (cm?) content
perp (SPAD value)
Arbuscular Mycorrhizal Fungi (AMF)
Un-inoculated o )/ 5911, 5110+884b 48034655 00235 4g50. 4851
Control (Ao) C
2551 +3.7
Glomus mossae (A1) 68.61+4.57a 61.47+1198a 56.39+4.55a >3 ;3 > 5290+4.34 a
Gigasp OZZ";Wg”m” 67.69+414a 6127+11.84a 50.955.86 bc 18'19; 424 o) 48+ 436 ab
2
Glomus mossae + 18.86 + 3.96
Gigaspora margarita  66.66 +525a  58.69+851la 5246+3.87Db b 51.99 +2.69 ab

(A3)
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Significance x* x* x* g *
Salicylic Acid (SA)
15.03 + 5.51
Control (So) 62.67+797b  4682+438¢c 4656+599¢ = 03: 591 48 46+487D
16.99 + 5.04
SA@100mgL'(S1) 63.53+4.83b 5572+570b 51.83+552b o7 50.58£3.39.ab
2054+ 3.72
SA@150mgL4(S:) 67.70+591a 5940+815b 5242+481b 200 ; 372 3 01+412a
SA@200mg L1 (S3) 68.09+399a 70.60+872a 57.01+1.75a 21'66; 738 5391+3.04a
Signiflcance 3% 3% 3 B B
AMF x SA
Aox So 5120227 c  4427+234f 4289+495e 970+0.71f 4477 +555a
4467 +537 1089 +0091
Aox S 50.93 +0.54bc  49.20 + 8.4 def 6Cd+e5 37 10 896; 091 6334222
Aox S 61.29 + 5.04 abc 52.87 + 1132 cdef + 20+ 1:83 15322066 .0 (140
bede de
1071+ 0.7
AoxSs 63.72 £ 525 ab 5813+ 8.47 bedef 57.00+1.32a ° e? 075 5091+2.89
A1 xSo 7073+170a 4607 +583ef 20788 2346£249 e s54a
abcd b
2360+ 1.
Arx S 65.78 +7.06 ab 56.93 + 0.80 bedef 57.442.00a > 60b+ 9 510342884
ArxS 67.20+571ab 66.80+1.11 abc 5855+3.12a 24'25; 280 £189+505a
A1 xSs 7072+111a  7607+224a 57.05+2.42a 30'72; 217 o5 66+1.84a
Azx So 67.11+252ab 45.07+1.00 ef 4328 +2.85 de 13‘7:;;1'61 46.65+2.03 a
256+226 15.00+1.54
A2x S 64.89+6.03 ab 59.67+1.92 bede 200%2:20 1000154 o0 15 5414
abcd de
A2x S 7103+399a 64.00+2.83abed O o143 2217£1.30 o0 o0 3394
abcde bc
21.87+ 1.
A2 x S5 6752+217ab  7633+320a 5817+124a 2O bz 80 559943134
As x So 61.66+3.10 abc 51.87 +3.44 cdef +/00%346 13252129 o) oy 236,
bcde ef
267+1.92 1845+152
Asx S 6351 +3.48 ab 57.07 + 344 bedef 2207 #1992 18ASELS2 505 5834
abcd cd
AsxS:2 71.08+456a 53934227 cdef o 0267 2040£095 o013,
abc bc
2335 + 0.
Asx Ss 70404257 ab  71.87 +1.36 ab 55.83+1.93 ab 35;2 063 5306+1.97a
Significance * * * * ns

*,**, and ns denote statistical significance at 0.05 and 0.01 levels and the non-significance, respectively.
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Table 2. Effect of Arbuscular Mycorrhizal Fungi and salicylic acid on days to flower emergence, first

flowering, harvesting of flower stem, inflorescence length and flower longevity of Limonium sinuatum

[L.] Mill. Means with similar letters in each row are not significantly different (P<0.05) using Tukey’s

Test. The results represented the mean and standard deviations (+ S.D.) of three replicates.

D F1
Days to flower Days to first aysz to Inflorescence owe.r
Treatments . harvesting of longevity
emergence flowering length (cm)
flower stem (days)
Arbuscular Mycorrhizal Fungi (AMF)
Un-inoculated g0 07 5 0b 11818+351b 129.83+359b 4.35:0.67c 2583+535b
Control (Ao)
Glomus mossae (A1) 90.48 +4.31 ab 118.88 +2.51 ab 134.75+2.07a 4.92+0.11a 30.47+451a
G’g”S”OZ”A”;“rg””t” 90.81 +4.00 ab 119.03+3.13ab 132.78 +296ab 4.74+035b 31.64+247a
2
Glomus mossae +
Gigaspora margarita  95.50+5.12a 120.88+2.32a 133.08£2.88ab 4.92+0.15a 30.61+225a
(As)
Slgl"liﬁCal’lCQ % % *% *% *%
Salicylic Acid (SA)

Control (So) 94.14+482a 12093+245a 131.45+3.88a 4.26+0.66c 2736+4.82b
SA@100mgL'(51) 90.37+3.97a 120.25+259a 132.17+275a 4.84+0.15b 29.17+4.36 ab
SA@150 mgL1(52) 89.52+6.96a 118.07+2.60b 133.06+3.80a 4.85+0.24b 30.22+3.72ab
SA@200mg L1(Ss) 89.13+5.60a 117.73+3.23b 133.78+2.74a 4.97+0.07a 31.80+3.82a

Significance * ** ns ** *

AMEF x SA

AoxSo 91.27 £ 3.52 ab 120'2:; 172 129.00+2.64a 329+021f 21.78+0.99b
Ao xS1 88.13 +3.90 ab 120'?;?; 241 129.44+340a 4.74+0.26 cd 24.00 +4.58 ab
Aox S 81.33+3.36b 117'?37(; 3.20 130.11+6.30a 4.48+0.18d 27.00+5.56 ab
Ao xSs 84.73+6.34ab 114.27+3.49d 130.78+3.20a 4.88+0.02 abc 30.55 + 6.31 ab
A1xSo 94.07 £4.19 ab 121'6a7bt 201 133.45+3.34a 4.83+0.14 abc 26.89 + 6.45 ab

119.20 + 1.
A1 xS 89.93 +4.77 ab ? agcti 38 13433 £0.66 a 4.87+0.11 abc 29.67 + 3.09 ab
A1 xSy 88.80+3.81 ab 116.60 +2.42 cd 135.33+0.33a 4.93+0.05 abc 30.33 +2.52 ab
A1xS3 89.13 £4.56 ab 118'?37(; 151 135.89+254a 5.03+0.02a 3500+1.84a
A>xSo 93.09 + 5.65 ab 118'?13 075 131.67+497a 4.17+0.05e 30.56 +2.09 ab
A2 x5 90.93+391 ab 122.60+3.66 ab 132.00+2.0a 4.86+0.12 abc 32.11+2.96 ab
A2 xSz 91.33 +3.50 ab 117'135 0.64 133.33+3.33a 4.99+0.07 abc 32.89+1.97a
A>xSs 87.87£2.73 ab 118'25(;3'58 134.11+1.57a 4.93+0.07 abc 31.00 +3.39 ab
Az x So 98.13+5.31a 123.73+0.30a 131.67+4.97a 4.77+0.22bc 30.22 +2.48 ab
Az xS 9247 +4.31 ab 118'25::11'72 132.89 +2.58 a 4.87 +0.07 abc 30.89 +2.79 ab

120.67 +2.44
A3xS2 96.60 £ 6.8 a 0 6abz 133.45+2.67a 5.01+0.08ab 30.67 +2.93 ab
Asx S 94.80+4.97ab 120.27+1.33 13433+1.20a 5.03+0.02ab 30.67 +2.23 ab
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abc

Significance ns * ns ** ns

* %K
7 7

and ns denote statistical significance at 0.05 and 0.01 levels and the non-significance, respectively.

Table 3. Effect of Arbuscular Mycorrhizal Fungi and salicylic acid on number of flower bunches per
stem, weight of cut stem, number of cut stems per plant and vase life of Limonium sinuatum [L.] MilL
Means with similar letters in each row are not significantly different (P<0.05) using Tukey’s Test. The

results represented the mean and standard deviations (+ S.D.) of three replicates.

Number of ]
Treatments flower bunches Weight of cut - Number of cut Vase life (days)
stem (g) stem per plant
per stem

Arbuscular Mycorrhizal Fungi (AMF)

Un-inoculated Control

(Ag) 50.25+11.90b  27.17+3.63d 8.98+1.08c 9.08+1.70 a
Glomus mossae (A1) 67.42+10.18a  4342+5.80a 11.55+238a 12.33+2.65a
Gigaspora margarita (A2) 66.67 +6.55 a 40.67 £4.71b 10.19+1.76 b 10.92 +2.96 ab
Glomusmossae ) 544370 3207+605c  9.104097c  11.92+3.89a
Gigaspora margarita (As)
Significance * ** * **
Salicylic Acid (SA)

Control (So) 52.67+10.37c  29.67+6.02 c 8.39+0.64 c 9.00+1.07b
SA@100mgL1(S51)) 64.61+£899ab 35.92+847b 9.19+1.08 c 11.08 £3.04 b
SA @ 150 mg L1 (S2) 61.19+745b 39.33 £4.67 a 10.60+1.49b  9.83+1.32b
SA@200mgL1(Ss) 67.61+1149a 38.50+9.90 a 11.64£220a 14.33+3.25a

Significance * * * *

AMEF x SA
Ao x So 36.78 £ 6.04 e 23.00+1.0g 8.11 £ 0.69 f 8.00+1.0d
Ao xS 51.89+£5.10de 2633+1.15efg 8.44+0.83 ef 8.00+0.83d
Aox Sz 57.67 £15.60bcd 32.33+1.52de 9.78 +1.01 bedef 8.67 +0.63 cd
AoxSs 54.67+9.20cd 27.00+1.0efg 9.59 +1.07 cdef 11'6‘;;:;‘37
A1 xS0 58.33+3.84bcd 36.33+152cd  8.67+0.33ef 10'(;(:):;'55
A1 xS 69.22 £2.79 abed 45.67 +3.21 ab 10.67 £ 0.33 bede 12'6‘;1;:;’50
A1x S 60.00+2.95bcd 41.33+3.05bc  12.08+0.82b 11.00 +1.0 abed
A1 xS 82.11+195a 50.33 +1.52 a 14.78+0.84a 15.67+3.09a
A2 xSo 59.78 +1.67bcd  34.00+2.0d 8.22 +0.50 f 9.00+1.0 cd
A2x S 73.67+3.18ab  41.33+321bc 9.11+0.69 def 9.67 +0.33 bed
A2 xS 62.44+3.17bcd 42.67+2.08b 11.44+1.17 bed 10.00 2.0 abcd
AxxSs 70.78 +4.07 abc  44.67+251ab  12.00+0.33bc  15.00 + 3.0 ab
As x So 5578 £+4.6cd 2533+152fg  855+1.07ef 9.00+1.0 cd
A3z xS 63.66 +1.52bcd 30.33+1.52def 855+0.69ef 14.00+4.0abc
A3 xS2 64.67 £1.33abcd 41.00£2.0bc  9.11+0.69def 9.67 +0.37 bed
Asx Ss 62.89 +2.50bcd 32.00+1.0de 10.20+0.65bedef 15.00 +5.0 ab
Significance * * * ns

* %K

, **, and ns denote statistical significance at 0.05 and 0.01 levels and the non-significance, respectively.
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2.2. Biomass production and Root Colonization

To evaluate the impact of various treatments on plant development, detailed measurements of
both root and shoot weights were performed (Table 4). The results demonstrated that the highest
shoot fresh weight (636.67 g), was achieved with a treatment combining Glomus mossae and salicylic
acid at a concentration of 200 mg L. For root growth, the maximum fresh weight of 25.24 g was
recorded with the treatment involving Glomus mossae + Gigaspora margarita, and salicylic acid at 200
mg L-1. Additionally, the greatest shoot dry weight of 204.67 g was found with Glomus mossae and
salicylic acid combination at the same dosage, while the highest root dry weight of 9.53 g was
observed with the combination of Glomus mossae + Gigaspora margarita, and salicylic acid at 200 mg L-
1. Moreover, the same treatment also yielded the highest root-to-shoot ratio on a fresh weight basis,
measuring 0.049. These findings underscore the effectiveness of these treatments in enhancing both
root and shoot growth, demonstrating their potential for optimizing plant development.

Maximum AM fungal spore (162.95 per 20 g of soil) and colonization percentage (54.73 %) was
recorded in soil inoculated with Glomus mossae. Inoculated plants showed colonization percentages
ranging from 48% to 54% (Table 5). Root colonization increased significantly with higher salicylic acid
concentrations, peaking at 200 mg L (48.18 %).

Table 4. Effect of Arbuscular Mycorrhizal Fungi and salicylic acid on plant height, number of leaves
per plant, plant spread, leaf area and chlorophyll content of Limonium sinuatum [L.] Mill. Means with
similar letters in each row are not significantly different (P<0.05) using Tukey’s Test. The results
represented the mean and standard deviations (+ S.D.) of three replicates.

Fresh weight Fresh weight Dry weight Dry weight Root: shoot - Root: shoot

Treatments ratio (Dry  ratio (Fresh
f shoot f root f shoot f root
of shoot (g)  of root(g)  of shoot(g) of root (g) weight basis) weight basis)
Arbuscular Mycorrhizal Fungi (AMF)
Un-inoculated  328.42 + 37.27 950+144d 88.67+1624d 3.81+1.03d 0.041 + 0.0067 0.029 + 0.0036
Control (Ao) C b c
499.00 + 155.58 + 50.2 .042 £ 0. .039 £ 0.007
Glomus mossae (A1) 000 187314000 000 595, 55y 0:042£0.0083 005900073
141.80 a a b a
Gigaspora margarita 423.92 + 69.17 14.85+ 250 ¢ 136.08 + 34.46 487 +0.66 ¢ 0.038 +0.0094 0.035 + 0.0042
(A2) b c b b
Glomus mossae +
430.25 £ 76. 144.50 + 37. . +0.007
Gigaspora margarita 02> £ 7088 160y s erp WEN0EIT0S o 1304 005640014 098 E00076
b b ab
(As)
Significance *% *% *% *% *% *%
Salicylic Acid (SA)
Control (So) 309'83; 24.44 1045+2.30c 83.92+995d 4.55+1.53c 0.052+0.014 a 0.034 10'0075
1
SA @100 mg L' 400.83 +55.19 1552 +3.74 b 129.00 +27.74 523+175b 0.043 + 0.0106 0.038 + 0.0049
(S1) d C b a
SA @150 mg L 460.75 139.50 + 38.74 0.042 + 0.0072 0.032 + 0.0057
() 10256 b 14.68 +3.28 b b 554+1.15Db b b
-1
SA@200mgL’ 510179898 o o 1724223809 oo 0.041:0.0079 0.037+0.0082
(Ss) a a b a
Significance 3% 3% 3% 3% 3% 4%
AMF x SA
Aoxsy 25000 ; 93 3340745 70006821 251£0.061 00 i d0'0058 0026 20'0035
AoxSi 31333876k 1035+0.10f o0 EF0% 358, 0o (043 *00058 0.033:x00006
gh bed defg

Ao x 52 350.00+13.85 9.52+042fg 90.00+3.24 3.91+0.18h 0.043 +0.0058 0.027 + 0.0035
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hi gh bcd fg
AoxSs  37034£6.07h 10.80+0.25 ef 111.33+6.94 5.23 + 0.44 efg 0'043;3‘0058 0‘029;;)‘0012
A1 xS0 299.33£5.99 139540.61 de 82.33+1.77 h 4.45+0.16 fgh OO0 + 0:0058 0.044 .= 0.0051

kI ab abc
AixS 450.004571e 2041+057b 143.33+177d 537 +0.33 ef 0.040 £ 0.0 bed *0F ;"bo 0015

ArxS 610.00+9.99b 17.31+1.63 ¢ 192.00+321b 625+ 051 de 020 *0:0058 0.028 +0.0021

cd fg
ArxSs 636'67:' O 39641282 204.67+3364a 7.71+0.24 be 0.040 + 0.0 bed 0‘03?9;";8'0021
A2 xS0 340007915 1101 +113ef %221 465 1 054 fgh 0,050 £ 0.0be 2032 % 00046
gh defg
A2xSi 430'02: 371 15304063 cd 147.67 +3.44 d 4.09+ 030 gh 0.030+0.0d 0‘036;&‘0015
A2x S 402.33+4.645 16234089 c 126,67+ 325 e5.42 +0.22 def 040 £ 0-0058 0.040 £ 0.0021
bcd bed
A2xSs 523344777 c 16.86+1.04c 180.33+1.66¢ 5.35+045ef 0.030+0.0d 0‘032;;%0021
A3 x So 320004506 0014028 f 93.67+694f 6.60+026cd 0.070+00a °02*0001

jk defg

As xS 41000100 000+ 033 ¢ 141.67+334d 7.87+036p 0270057 0.039+£0.0025
fg ab bed
AsxS:2 480.67 +4.46 d 15.65 + 055 cd 14933 + 4.92 d 6.57 + 0.80 cd -0+ * 0-0058 0.032.+ 0.0012
bed defg
Asx S5 510.34+9.07 c 2524+1.20a 193.33+379b 9.53+020a 0.050+0.0bc 0% ia0'0031
*% *% *% *% *% *%

Significance

*,**, and ns denote statistical significance at 0.05 and 0.01 levels and the non-significance, respectively.

Table 5. Effect of Arbuscular Mycorrhizal Fungi and salicylic acid on root length, mycorrhizal spore
count and root colonization percentage in Limonium sinuatum [L.] Mill. Means with similar letters in
each row are not significantly different (P<0.05) using Tukey’s Test. The results represented the mean
and standard deviations (+ S.D.) of three replicates.

Root colonization

Treatments Root length (cm) Spore count per 20 of soil
percentage
Arbuscular Mycorrhizal Fungi (AMF)
Un-inoculated Control (Ao) 11.10+1.59 c 41.46 +3.86 d 30.23+1.55d
Glomus mossae (A1) 23.05+6.50 a 162.95+4.45a 54.73+3.34a
Gigaspora margarita (A2) 16.20+1.72b 123.61 +8.48 c 4821+1.52c
Clomus mossae + Gigaspora 55 2 4 194 14358 £8.55 b 5221+1.72b
margarita (As)
Significance ** * **
Salicylic Acid (SA)
Control (So) 17.17 £ 457 b 108.84 £46.91d 44.4+9.33 c
SA @ 100 mg L1 (Sy) 17.18 £5.65 b 117.25 +47.96 ¢ 45.87 +9.87 bc
SA @ 150 mg L1 (S2) 18.00 £5.69 b 120.48 £49.30 b 46.92 +10.02 bc
SA @200 mg L (Ss) 20.22+7.88 a 125.03 +49.38 a 48.18+11.25a
Significance ** * **
AMF x SA
Ao x So 13.20 + 1.37 fgh 36.2+1.95k 29.33+2.15f
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Ao xS 9.70£0.71h 41.64+1.12j 30.14+1.41f
Aox S 10.70 +0.76 gh 42.08 £1.79j 3045+1.17 f
Ao x Ss 10.80 +1.07 gh 45.91 £1.37j 31.00+1.76 f
A1 x So 13.70 +1.21 fgh 156.58 +1.59 ¢ 50.45 +1.92 cde
A1 xS1 23.60+1.99 b 16257 +1.42Db 54.13 +1.56 abc
A1x S 2420+1.78b 165.07 +1.96 ab 55.71 £ 1.06 ab
A1 xSs 30.70+1.68 a 167.58 +0.73 a 58.65+1.30a
Az x So 18.40 £ 1.61 cde 111.33+0.85i 4698+121e
A2 xS 15.00 + 1.54 efg 122.45+1.69h 4776 £1.90 e
Az xS 15.30 + 0.70 ef 127.34+1.07 g 48.45 +0.63 de
Az x Ss 16.10 £ 0.39 def 133.33 £ 0.67 f 49.65 +1.23 cde
As x So 23.40+2.58 b 131.26 +1.21 fg 50.87 £1.14 cde
As xS 20.40 + 0.95 bed 142.35+2.28 e 51.45 + 1.64 bcde
AsxS» 21.80+1.91 bc 147.43+0.70d 52.54 +0.97 bed
Asx Ss 23.30+0.72b 153.31+1.13 c 53.98 +1.75 bc
Significance * * *

*,**, and ns denote statistical significance at 0.05 and 0.01 levels and the non-significance, respectively.

2.3. Correlation and Principal Component Analysis

The correlation analysis provides an in-depth look at how different plant traits interact with each
other, revealing both positive and negative relationships. Traits like plant height, number of leaves,
vase life, plant spread, fresh weight of cut flowers, cut flower stem length, number of cut stems per
plant, and chlorophyll content exhibit strong positive correlations with each other (Figure 1). This
means that plants with greater height tend to have more leaves, longer vase life, heavier flowers,
longer stems, more flowers per plant, and higher chlorophyll content. For example, as plant height
increases, so does the number of leaves and flowers, which are also indicators of overall plant vigor
and health.

Cut flower quality parameters like inflorescence length was found to be positively correlated
with number of leaves (r=0.61, p=0.05), plant spread (r=0.72, p=0.01), fresh weight of cut stem (r=0.53,
p=0.05) and number of flower bunches per stem (r=0.71, p=0.01). Vase life was positively correlated
with plant height (r=0.68, p=0.01) leaf area (r=1.0, p=0.01), chlorophyll content (r=1.0, p=0.01) and fresh
weight of stem (r=0.7, p=0.01).

Yield attributing parameter i.e., number of cut flower stem per plant exhibit strong significant
positive correlation with parameters viz., plant height (r=0.50, p=0.05), plant spread (r=0.65, p=0.01),
number of flower bunches per stem (r=0.66, p=0.01), fresh weight of root (r=0.69, p=0.01) and root
length (r=0.55, p=0.05). Understanding these relationships allows to make more informed decisions
about which traits to prioritize for improving overall plant performance.
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Figure 1. Correlation coefficient of various parameters of statice plants in response to AMF and
salicylic acid applications. PH: Plant Height, PS: Plant Spread, NoL: Number of Leaves, LA: Leaf Area,
Chlo: Cholorophyll content, FE: Days to Flower Emergence, FF: Days to First Flowering, HS: Days to
Harvesting, FL: Flower Longevity, IL: Inflorescence Length, NCS: Number of Cut Stems, NoF:
Number of Flower Bunch, FwtS: Fresh Weight of Cut Stem, VL: Vase Life, FR: Fresh Weight of Root,
DR: Dry Weight of Root, FS: Fresh Weight of Shoot, DS: Dry Weight of Shoot, FRS: Root to Shoot Ratio
on Fresh Weight Basis, DRS: Root to Shoot Ratio on Dry Weight Basis, ¥, **, ***, and ns denote
statistical significance at 0.05, 0.01 and 0.001 levels and the non-significance, respectively.

The best treatment for enhancing growth, flowering and yield of statice was evaluated using
principal component analysis where insignificant relationship between growth and flowering
attributes due to different treatments viz.,, AMF application and salicylic acid foliar spray applications
were analyzed (Figure 2).

Growth and flowering parameters from 16 treatment combinations were subjected to PCA for
analysis of compositional variations. The correlation coefficients of different variables in PCA were
evaluated by the cosine of the angle between their vectors [51].

The Principal Component Analysis (PCA) performed on the vegetative and flowering growth
parameters of statice aimed to capture the maximum variability within the data by reducing its
dimensionality. According to the criteria set by [52], principal components with eigen values greater
than 1 and explaining at least 5% of the total variation should be retained for further analysis. In this
study, the PCA results revealed that the first three principal components had eigen values greater
than 1, collectively explaining 86.9 % of the total variation in the dataset. Thus, these three
components were considered significant for further analysis.

It is evident from Table 6 that Principal Component 1 (PC1) accounts for a significant portion of
the total variability, explaining 72.6% with an eigen value of 13.56. This is followed by Principal
Component 2 (PC2), which explains an additional 9.1 % of the variability with an eigen value of 3.59
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and Principal Component 3 (PC3) showing 5.2 % of total variability with eigen value of 1.77. The
remaining components each account for a small fraction of the variability. Data presented in Table 7
shows the factor loadings which depicts the contribution of each original variable to these principal
components.

In PCA biplot, X-axis represents PC-1 and Y-axis represents PC-2 (Fig. 2). The association among
the different variables in PC-1 and PC-2 with factor loadings is presented in Table 7. PC1 is primarily
influenced by traits such leaf area, vase life and days to first flowering, with contributions of 6.4%,
6.36% and 6.34%, respectively. These traits are positively associated and cluster together on the right
side of the biplot, indicating their strong contribution to the overall variability. On the other hand,
PC2 is mainly driven by the root shoot ratio on dry weight basis, root shoot ratio on fresh weight
basis and dry weight of root with contributions of 39.28 %, 10.11 % and 21.5%, respectively. These
traits differentiate the treatments along the second axis, capturing the next largest portion of the
variation.

The analysis revealed that treatment combinations of Glomus mossae + salicylic acid @ 100 mg L-
1, Glomus mossae + Gigaspora margarita + salicylic acid @ 150 ppm and Glomus mossae + Gigaspora
margarita + salicylic acid @ 150 mg L' were located on the positive side of PC1 in the upper right
quadrant resulting in plants with maximum plant height, inflorescence length, number of flower
bunches per plant, root shoot ratio on fresh weight basis, root length, fresh and dry weight of root

parameters.
PCA - Biplot
. DR$
013 .16
2_
g o5
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o D—- ------------------------------------ . D - wE AT Wk Sl o o it sy e i e
= o 8
2 P ! _ FF
¥ 2 !
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Figure 2. Principal Component Analysis biplot representing different treatments of AMF and salicylic
acid along with various parameters of statice. The length of the arrow indicates how each parameters
is loaded onto the PCA axes. PH: Plant Height, PS: Plant Spread, NoL: Number of Leaves, LA: Leaf
Area, Chlo: Cholorophyll content, FE: Days to Flower Emergence, FF: Days to First Flowering, HS:
Days to Harvesting, FL: Flower Longevity, IL: Inflorescence Length, NCS: Number of Cut Stems, NoF:
Number of Flower Bunch, FwtS: Fresh Weight of Cut Stem, VL: Vase Life, FR: Fresh Weight of Root,
DR: Dry Weight of Root, FS: Fresh Weight of Shoot, DS: Dry Weight of Shoot, FRS: Root to Shoot Ratio
on Fresh Weight Basis, DRS: Root to Shoot Ratio on Dry Weight Basis.
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Table 6. Eigen values and percentage of variance corresponding to each principal component.

Principal Eigen value Percentage of Cumulative percentage of
components variance variance
Comp 1 15.24 72.58 72.58
Comp 2 1.91 9.12 81.69
Comp3 1.08 5.16 86.85
Comp 4 0.98 4.69 91.54
Comp 5 0.73 3.47 95.01
Comp 6 0.32 1.50 96.52
Comp 7 0.28 1.34 97.86
Comp 8 0.24 1.16 99.02
Comp 9 0.13 0.64 99.67
Comp 10 0.04 0.18 99.85
Comp 11 0.02 0.09 99.94
Comp 12 0.01 0.04 99.99
Comp 13 0.002 0.01 100.00
Comp 14 0.00 0.002 100.00
Comp 15 0.00 0.00 100.00

Table 7. Contribution of each parameter towards variance of principal components.

Parameters PC1 PC2 PC3 PC4 PC5
PH 3.53 2.01 1.06 10.93 11.93
NoL 5.56 0.98 4.54 0.66 0.95
PS 5.13 0.08 2.08 3.15 1.83
LA 6.40 0.05 4.61 1.03 0.00
Chlo 6.25 0.40 2.66 0.12 0.67
FE 6.27 0.17 1.67 1.02 0.49
FF 6.36 0.19 1.50 0.60 0.25
HS 6.32 0.25 1.94 0.48 0.46
IL 3.80 2.58 6.78 2491 4.45
FL 6.35 0.16 1.61 0.79 0.26
VL 6.34 0.15 1.68 0.90 0.26
ES 5.54 1.05 2.94 8.63 1.85
FR 5.32 2.88 3.73 2.63 5.78
DS 5.92 0.03 6.31 4.56 0.09
DR 3.22 21.51 4.02 1.36 0.54
FRS 147 10.11 1.99 0.01 49.12
DRS 0.65 39.28 4.83 0.54 2.99
NoFB 443 0.02 1.31 0.33 5.04
FWtS 3.94 4.45 2.36 0.20 4.12
NCS 4,51 4.47 1.37 5.74 1.24
RL 2.67 9.17 1.04 31.39 7.65

PH: Plant Height, PS: Plant Spread, NoL: Number of Leaves, LA: Leaf Area, Chlo: Cholorophyll content, FE:
Days to Flower Emergence, FF: Days to First Flowering, HS: Days to Harvesting, FL: Flower Longevity, IL:
Inflorescence Length, NCS: Number of Cut Stems, NoF: Number of Flower Bunch, FwtS: Fresh Weight of Cut
Stem, VL: Vase Life, FR: Fresh Weight of Root, DR: Dry Weight of Root, FS: Fresh Weight of Shoot, DS: Dry
Weight of Shoot, FRS: Root to Shoot Ratio on Fresh Weight Basis, DRS: Root to Shoot Ratio on Dry Weight Basis.
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3. Discussion

3.1. Growth and Vegetative Traits

Many plant species exhibit enhanced growth and development when associated with
mycorrhizal fungi [53-57] compared to non-mycorrhizal plants. The effects of salicylic acid on
physiological processes can vary, as it may promote some functions while inhibiting others
depending on its concentration, plant species, developmental stages, and environmental conditions
[58,59]. When both mycorrhizal fungi and salicylic acid are present, their combined influence on plant
growth and development can be particularly complex, potentially enhancing or modifying the overall
effects compared to when each factor is present individually. The finding of our investigation shows
that mycoorhizal inoculation resulted in increased vegetative growth as compared to the in-
inoculated plants irrespective of the genera being used. It is well established that arbuscular
mycorrhizal fungi (AMFs) can function as symbionts to enhance the growth and productivity of host
plants [60-63]. The primary advantage of arbuscular mycorrhizal fungi (AMF) comes from their
impact on the host plant's root system [64,65]. Additionally, they can impact their growth by
increasing leaf area through morphologic compatibilities [33,66,67].

Salicylic acid also plays a crucial role in the production of auxin and cytokinin [68,69]. Salicylic
acid has been shown to affect the production and activity of other plant hormones, including abscisic
acid and gibberellins [70,71]. A further increased in vegetative growth was also observed with the
application of salicylic acid and also due to the interaction of AMF and salicylic acid. [72] found that
African violet plants increased their leaf count when exposed to higher levels of salicylic acid.
Another study also indicated that treatments involving mycorrhizal symbiosis led to enhanced
chlorophyll content, likely due to elevated concentrations of hormones such as cytokinins [73].
Similarly, an increase in vegetative growth with salicylic acid application was reported in African
marigold by [74], and in gladiolus by [75,76]. Salicylic acid may improve CO: assimilation,
photosynthetic rates, and mineral uptake in stressed plants, as demonstrated by [77-79]. This synergy
arises from salicylic acid’s capacity to enhance AMF colonization, which boosts nutrient uptake and
mitigates environmental stresses such as salinity and drought [80].

Research by [81-84] demonstrated that establishing mycorrhizal associations significantly
increased the leaf surface area in both Anthurium andraeanum and Glycine max. [85] found that
mycorrhizal associations improved the photosynthetic rate due to higher phosphorus levels, which
in turn promoted better growth and taller plant stature. [86] observed similar effects in Prunus plants.
Additionally, [87] reported that applying arbuscular mycorrhizal fungi (AMF) and elevating carbon
dioxide (COz) levels resulted in more leaves and greater fresh and dry mass of Osteospermum ecklonis
shoots. In our study, plants inoculated with Glomus mosseae exhibited better results than those treated
with mixed inoculum. Similarly, [88] found that mycorrhizal inoculation of Zinnia elegans increased
shoot biomass and flower count, with Glomus mosseae proving more effective than blended inocula.
Additionally, salicylic acid at a concentration of 200 mg L-! significantly improved various vegetative
parameters, including shoot and root lengths, number of leaves, and overall biomass [89,90].

3.2. Flowering and Quality Traits

A significant effect was observed by inoculation of AMF on different flowering characters such
as inflorescence length, number of flower bunches, fresh weight of cut stem, number of cut stem,
flower longevity and vase life which were significantly higher in AMF inoculated plants as compared
to non-inoculated plants. [91] also reported that mycorrhizal plants exhibited significantly more
flowering stems compared to the non-mycorrhizal plants. Our findings are also in accordance with
the reports of [92] who revealed that Callistephus chinensis plants inoculated with arbuscular
mycorrhizal fungi (AMF) exhibited elevated phosphorus concentrations in their shoots. Additionally,
these AMF-inoculated plants produced 39% more flowers compared to non-inoculated plants. [93]
also found that Glomus etunicatum had a beneficial effect on the number of flowers of Tagetes erecta
and Zinnia elegans and increased flower size in Campanula [94]. Inoculation of AMF resulted in
increased flower size [55,56,82,93]. Application of salicylic acid further enhances the flowering


https://doi.org/10.20944/preprints202409.1847.v1

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 24 September 2024

14

parameters which were in accordance with the findings of [95] who reported that the higher number
of floral buds induced by salicylic acid was accompanied by increase in protein synthesis and
appearance of new isozyme bands. A decreasing trend in the number of days required for flowering
with the increasing dose of salicylic acid may be attributed to the role of salicylic acid is in inducing
flowering, prolonging flower life, delaying senescence, and boosting cell metabolic rates.
Furthermore, it may be essential for the synthesis of auxins and/or cytokinins [68,69,96,97] reported
that salicylic acid dramatically increases the total number of flowers produced per plant in gloxinia
by 25% to 37%. [98] reported that applying small amounts of salicylic acid can delay senescence, while
larger quantities can lead to rapid changes, resulting in abscission and induced senescence in lupine
cut flowers and also it extended the vase life in cut flowers such as Nicotiana plumbaginifolia [99] and
Gladiolus [72,100] further reported that salicylic acid increased the length of inflorescences, which
may be attributed to changes in hormonal status or enhancements in photosynthesis, transpiration,
and stomatal conductance.

3.3. Biomass Production and Root Colonization

Increased root colonization was observed in inoculated soils with high concentrations of salicylic
acid. This increase in colonization may be attributed to the enhanced hyphal growth and spore
production resulting from elevated salicylic acid levels.

Numerous studies have shown that arbuscular mycorrhizal fungi (AMF) significantly increase
crop biomass [101,102]. For instance, [103] found that AMF enhanced shoot biomass by 24.2% and
root biomass by 29.6% in rainfed conditions. This can be attributed to several factors. Firstly, AMF
promote plant growth by improving water availability and nutrient uptake through the expansion of
mycorrhizal hyphae in rainfed environments [104,105]. Secondly, the mycelium of AMF increases the
root's ability to absorb nutrients and water [106,107]. Additionally, AMF contribute to higher biomass
in host plants [108,109] by facilitating greater water absorption, which keeps the stomata of leaves
open longer during rainfed conditions [110]. In our study, plants inoculated with Glomus mosseae
exhibited higher plant biomass production among other treatments. [111] revealed the positive effect
of SA on improving plant dry mass. [112] also reported an enhancement in dry matter production,
plant height, and shoot and root dry weights in black gram plants when treated with SA (10+M).
Furthermore, [113] found an increased aerial biomass and root biomass with the application of SA.
The enhanced growth effects of SA may be linked to hormonal changes or improvements in
photosynthesis and stomatal conductance, as suggested by previous studies [114-116].

In our study it was observed that there is a variation in spore count and colonization percentage
of arbuscular myccorhizal fungi among different genera. This may be due to the compatibility of the
fungal genera with the host plant and among the genera being used. This finding was in accordance
to the findings of [117] who suggested the differential behaviour of VAM fungi due to the variation
in colonization of roots and symbiotic response of host preference of the fungi.

4. Materials and Methods

4.1. Experimental Site

The study was conducted at the Experimental Farm of the Division of Floriculture and
Landscaping, SKUAST-Jammu, Jammu and Kashmir, India which is situated at an altitude of 296
meters above sea level and has latitude of 33°55’ north and a longitude of 74°58' east. The overall
climate of the region is subtropical with distinct seasons. Summers are hot and dry, while the rainy
season is characterized by hot and humid conditions. Winters are cold, with average rainfall ranging
from 1000 to 1200 mm annually. During the summer, temperatures reach a maximum of 45-46°C,
while winter temperatures drop to a minimum of 4-6°C. The average humidity levels are 92.0% for
the maximum and 32.0% for the minimum. A preliminary study of the soil of the experimental field
was conducted before starting the experiment. The physio-chemical characteristics of soil taken
revealed sandy loam textural class with available N of 240.54 kg ha, available P05 of 29.81kg ha-,
available K20 of 229.62 kg ha-!, EC of 0.37 dS m"! and organic carbon content of 0.38 %.
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4.2. Plant Material

Limonium sinuatum [L.] Mill. cv. Qis White was used for the experiment. Sowing of seed was
done on mid of October, 2023. After 30 days of sowing, healthy seedlings having four fully developed
leaves were transplanted into the field at a spacing of 30 cm x 30 cm, allowing for a total of 20
seedlings per bed size measuring 1.50 m x 1.20 m. To ensure a full plant population in each plot until
ten days after transplanting, fresh seedlings were used to replace mortality. No fertilization, disease
and pest control schedule was included during the cultivation period.

4.3. Experimental Design

A factorial experiment using randomized complete block design with three replications was
carried out in open field conditions. Study comprises of two factors viz; four levels different
arbuscular mycorrhizal fungi (AMF) inoculation and four levels of salicylic acid. The levels of
mycorrhizal inoculation includes untreated control, Glomus mossae, Gigaspora margarita, and Glomus
mossae + Gigaspora margarita while the levels of salicylic acid were untreated control, 100 mg L-, 150
mg L1, and 200 mg L! concentrations of salicylic acid. Application of salicylic acid was done as foliar
spray twice during the cropping season, at 30 days and 60 days after transplanting respectively.
Control plants were sprayed with distilled water. All the plants were thoroughly sprayed from the
top to the ground level till runoff. With regards to the application of arbuscular mycorrhizal fungi, 2
grams of AMF were incorporated into the planting pit of each plant. The inoculums consists of
mycorrhizal spores and growth medium with 10 viable fungal spores per gram of the product.

4.4. Evaluations of Growth and Flowering Parameters

Growth, flowering, yield and biomass production of statice in response to different treatments
were assessed from five randomly tagged plants from each treatment and each replication. Plant
height and plant spread were measured at peak flowering stage. Leaf area was determined by using
a Leaf Area Meter 211 (SYSTRONICS® India Ltd.) during peak flowering stage. The chlorophyll
content of leaf was recorded at 90 days after transplanting with the help of the SPAD - 502 chlorophyll
meter (Minolta Corporation Ltd., Osaka, Japan) on three newly expanded leaves and three fully
matured leaves separately, and averaged was worked out for each group.

The duration that the flower remains presentable in the field after it fully bloomed was recorded
as flower longevity in field. At full bloom stage, the length of five sets of flower clusters were
measured on each tagged plant for observations on inflorescence length. Flower harvesting was done
when the inflorescences were fully opened. Immediately after harvesting, the flowers were placed in
containers filled with clean water and vase life was determined at room temperature.

At full maturity, the representative plants were uprooted for destructive sampling. Plant parts
were separated into roots and shoots. Fresh weight of each part was determined immediately after
harvest and the plant parts were dried in a hot air oven at 70°C for 48 hours until a constant weight
was obtained. After drying, shoot and root weight was calculated. The root: shoot ratio on fresh and
dry weight basis was derived to denote the ratio of water-absorbing area (root) and the transpiration
area (shoot) of a plant and was calculated as outlined by [46].

4.5. Determination of Mycorrhizal Spore Count and Mycorrhizal Colonization of Roots

The AM fungal spores present in the rhizosphere soil was determined by spore isolation through
‘Wet Seiving and Decanting’ method [47] and spore counted via most probable number method [48].
Mycorrhizal colonisation of roots was determined by uprooting the roots and thereafter it was rinsed
and then roots less than 2 mm in diameter were examined with trypan blue 0.05 in lactoglycerol [49].
Colonization was determined according to gridline intersect method under a stereomicroscope with
magnification of 50x [50].
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4.6. Statistical Analysis

The data were analyzed using analysis of variance (ANOVA) to test the significance in the data
recorded. The means were compared with Tukey’s Test at 1% and 5% probability where ANOVA
indicated significant differences. The analysis was conducted using SPSS analytical package (IBM
SPSS Statistics 27.0.1). Principal component analysis (PCA) was conducted for growth and flowering
parameters using R studio 2022 (Version 4.2.1).

5. Conclusions

The various interaction effects revealed in terms of maximum fresh weight of shoot, dry weight
of shoot, number of flower bunches per stem, fresh weight of cut stem and number of cut stem per
plant with the treatment combination of Glomus mossae + SA @ 200 mg/L performed better than
control. Delayed flowering was observed in mycorrhizal plants, which could be advantageous for
market management. Thus, using an appropriate inoculum along with an optimal salicylic acid
concentration can enhance the production of statice.
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