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Abstract: Abiotic stress adversely affects crop production, causing yield reductions in
important crops, including tomato (Solanum lycopersicum). Among different abiotic stresses,
drought is considered to be the most critical one since limited water availability negatively
impacts plants growth and development, especially in arid or semi-arid areas. The aim of
this study was to understand how biostimulants may interact with critical physiological
response mechanisms in tomato under limited water availability and to define strategies to
improve tomato performances under drought stress. We investigated physiological
responses of the tomato genotype ‘E42’ grown in open field under control condition (100%
irrigation) and limited water availability (50% irrigation) and treated or not with a novel
plant-based biostimulant named CycoFlow (Agriges, BN, Italia). Plants treated with the
biostimulant showed an increase in stomatal conductance. The highest yield per plant was
registered under the 100% water regimens in biostimulant-treated plants. Also,
biostimulant-treated plants had higher pollen viability (+50.94% under water deficit) and
higher fruit weight (+56.13% under water deficit) compared to non-treated plants. The
treatment with the biostimulant had also an effect on antioxidants and pigments content in
leaves and fruits. Altogether, these results indicate that the application of the biostimulant
CycoFlow to tomato plants improved plant performances under limited water availability.
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Results and Discussion

The treatment with CycoFlow caused an increase in stomatal conductance (up to 84.01%) under full irrigation
and an increase in LDMC. Plants treated with Cycoflow and subjected to water deficit showed an increase in
pollen viability of 50.94% compared to non-treated plants. The treatment with the biostimulant increased fruit
weights (up to 56.13% under water deficit). The highest yield per plant was registered under the 100% water
regimens in biostimulant treated plants.

100% 50% Significance Table 1. Leaf water potential, stomatal
Non-treated Treated Non-treated Treated W B WxB conductance, pollen viability, leaf dry matter
Leaf water potential (Mpa) 867+208a  75+087a  1333+202b 1033x153ab ** ns ns  content(LDMC)and biometric parameters of

E42 treated with the biostimulant CycoFlow
Stomatal conductance (cm/s) 174.17+42.79a 320.5+79.35b 162.17+£30.67a 199 +51.27 a xEE ** * under two irrigation levels. Xsterisks

Leaf dry matter content (g/g) 0.072+£0.008 bc 0.103+0.015¢c 0.019+0.012a 0.055+0.008b  *** * ns indicate significant differences according to

Shoot FW (kg) 255+0.79a  507+1.85b  0.50+0.11a 2+048a * ns ns  ANOVA (ns = not significant; * = p < 0.05; **
Pollen viability (%) 073+0.12b  0.77+0.1b 0.53+0.08a 0.8+0.08b ok e =p <0017 =p < 0.001). Different letters
Fruit weight (g) 713+216ab 830+1.16b  538+138a  840+157b ns ** ns ?ﬂiz;tg ;(‘i‘t“gi‘etsfzgfg%gs according to
Number of fruit 123.17+67.14b 177 +59.58b 36.33+38.66a 35.17+22.18a xEE ns ns
Yield (kg/pt) 125+027b  1.76+0.60b  0.07+0.02a 044+0.19a  ** *  ng
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Figure 1. Effect of CycoFlow on (a) stomatal conductance, (b) pollen viability of E42. Values are mean + SE. Different letters indicate 0 O

significant differences based on Tukey’s test (p < 0.05).




Results and Discussion (2)

The treatment with the biostimulant had a significant effect on chl A content, that decresed

in treated non-stressed plants. The treatment with the biostimulant decreased the content of
both reduced and total AsA under the 100% irrigation regimen. The antioxidant activity in

the leaves increased by 98.09% after treatment with the biostimulant under limited water
availability.

Table 2. Content of total AsA, reduced AsA,

100% 50% Significance carotenoids, chlorophyll A and B (Chl A, B)
and antioxidant activity (Frap) in leaves of

Non-treated Treated Non-treated Treated W B WxB F42 treated with the biostimulant CYCOFIOW
Total Asa (mg/100 g FW) 9351+253b  6596+9.58a  101.82+4.80b  9435:224b e under two irrigation regimens. Asterisks
Reduced AsA (mg/100 g FW) 22.26+0.47 b 15.73+2.47 a 22.81+0.42 b 22.14+290b > indicate significant differences according to
Carotenoids (mg/100 g FW)  2516+359ab  24.11¢2.32b  2622:033ab  27.43:045b * ns  ns ANOVA (ns = not significant; * = p < 0.05; ** =
Chl A (mg/100 g FW) 132.044092b  113.097+0.60 a 130.27+3.76b  129.54+4.45b ** ** p <0.01;**=p <0.001). Different letters
Ch1 B (mg/100 g FW) 51.02£250b  43.95:486a  51.05:4.67b  52674353b % ns ™ indicate significant differences according to

Tukey’s post-hoc test (p <0.05).
Frap (mmol TE/ 100 g FW) 179.48+18.14a  202.48+65.77a 174.38+1850a 34544+66.35b ** =
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Carotenoids

Results and Discussion (3)

On fruits, water deficit increased the content of carotenoid by 42.80% compared to non
stressed plants. Reduced AsA, carotenoids and lycopene contents were significantly affected
by the interaction between biostimulant treatments and water regime. The treatment with the
biostimulant alone effected the content of total Ascorbic Acid.

Table 3. Content of total AsA,

100% 50% Significance reduced AsA, carotenoids, 3-carotene,
W lycopene and antioxidant activity
Non-treated Treated Non-treated Treated W B xB (Frap) in fruit of E42 treated with the
Total Asa (mg/100 g FW) 115.40£11.41b  100.99+6.68a  111.507.69 ab  102.70+8.38ab ns **  ns biostimulant CycoFlow under two

irrigation regimens. Asterisks indicate

Reduced AsA (mg/100 g FW) 94.20+4.90 b 84.65+7.15 a 91.11+5.03 ab 94.43+337b  ns ns ** significant differences according to
Carotenoids (mg/100 g FW) 11.61+0.51 a 15.47+0.95 ¢ 16.58+0.32 d 13.31+0.41 b ¥ ns o ANOVA (ns = not significant; *=p <
B-Carotene (mg/100 g FW . 0.05; ** = p < 0.01; *** =p <0.001).
& g FW) 0.34+0.05 a 0.33+0.03 a 0.40+0.02 b 0.37+0.07 ab ns ns . . N
Different letters indicate significant
Lycopene (mg/100 g FW) 0.67+0.08 a 0.88+0.06 b 0.90+0.10 b 0.76x0.06 a ns  ns o differences according to Tukey’s post-
Frap (mmol TE/ 100 g FW) 41355+4820a 426.52+58.38a  845.10+79.03b  882.24+7371b ** ns  ns hoc test (p <0.05).
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Figure 3. Effect of CycoFlow on the content of (a) carotenoids, (b) lycopene, (c) reduced AsA in fruit of E42. Values are mean + SE. 2 0 2 0

Different letters indicate significant differences based on Tukey’s test (p < 0.05).




Conclusions

In this paper we investigated the effects of the application of one plant-based
biostimulant named CycoFlow on the nutritional quality and yield of tomatoes
grown under limited water availability. The application of the CycoFlow
biostimulant had a clear effect on plant growth and improved plant performances
under stress conditions. Cycoflow application had also a clear effect on
antioxidant activity and tomato fruit quality. It can be concluded that this plant-
based biostimulant enhances defences mechanisms under water stress conditions,
including the increase in antioxidants content. Additional research is needed to
fully understand the mechanisms of action of this plant-based biostimulant.
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