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Article Info ABSTRACT

Article type: Background and Objectives: During the last decades, excessive
Full Length Research Paper  application of chemicals in conventional agriculture has contaminated the

environment due to contaminants, and harmful residues. Hence, sustainable
Article history: ggricultural prac_tices such as nature-based solutions can be helpful to
Received: 07.14.2023 increase productlon a_nd alleviate harmf_ul eff_ects on the ecosystem. A!so,
Revised: 08.28.2023 optimization of env_lron(nental condlt_lons influences the physiological
Accepted: 09.23.2023 process and metabolism in plants and induces better growth and enhance

crop yield. The experiments were conducted in a research field in Iran

(Roudsar in Gulian province) to investigate the photosynthetic parameters,
Keywords: yield components, and mucilage content of Viola ignobilis Rupr. during

Mucilage, 2021-2022.
Protein Hydrolysate,

Seaweed Extract,
Violaceae

Materials and Methods: The study was set up in a split plot arranged in a
randomized complete block design with 3 replications. In this work, two
light regimes consisting of 50 and 100% full natural irradiance as the main
factor and the biostimulant application including vegetal-protein
hydrolysate (V-PH), animal-protein hydrolysate (V-PH), seaweed extract
(SE), and the combination of V-PH + SE and A-PH + SE as sub-factors
and untreated plants (control) were assessed. A foliar spray of the above-
quoted protein hydrolysate was used on the leaves at (0.2 g L™, 0) and the
seaweed extract was applied directly to the soil (2 g L™, 0).

Results: The obtained results indicated that the fresh and dry weight
increased at 100% light intensity by 11.66% and 29.39% respectively
compared with shade condition. Also, the soluble carbohydrate and total
protein showed higher amount in 100% light intensity by 14.18% and
19.29% respectively compared with shaded plants. The mucilage contents
of leaf and flower was higher in 100% light intensity by 12.77% and
25.85% respectively. In this work, the root fresh and dry weight did not
influence by the light intensity. The results showed that the highest fresh
and dry weight of aerial parts, the number of flowers, total soluble
carbohydrates, total protein, and mucilage contents of leaves and flowers
obtained in plants were grown in full sunlight, whereas, the highest
leaf area was recorded in 50% light intensity. Moreover, all kinds of bio-
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stimulant applications had positive significant impact on investigated traits.
The highest means of yield components were related to A-PH + SE, but in
many cases didn’t show any significant differences with V-PH + SE. In
terms of mucilage content, the highest concentration of leaf and flower
mucilage were connected to V-PH + SE, nevertheless, didn’t reveal any
significant differences with other bio-stimulant, except the SE. The
interaction between light intensity and bio-stimulants just impacted on the
leaf area and the number of flowers. The light intensity did not show any
significant effect on total chlorophyll and carotenoids, but, the biostimulant
application increased considerably these photosynthetic pigments
compared to the control. Moreover, the investigation of photosynthetic
traits showed that transpiration rate, stomatal conductance and assimilation
rate increased in full irradiance by 13%, 16.95% and 10.95% respectively
in comparison with shade condition, Also, the biostimulant application
highly increased photosynthetic traits compared with untreated plants.

Conclusion: Overall, the results of this work exhibited that the
optimizination and changes in the growth conditions of medicinal plants
can be improved growth parameters and increased primary and secondary
metabolites. The bio-stimulants application was caused to promote the
growth parameters, photosynthetic efficiency, and mucilage production in
violet. However, applications of seaweed extract in addition to protein
hydrolysate had synergistic effects on all assessed growth parameters.

Cite this article: Ansari, Roshanak, Hemmati, Khodayar, Khorasaninejad, Sara, Niari Khamsi, Nahid.
2024. Evaluation of changes in photosynthetic parameters, mucilage content and yield
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intensity. Journal of Plant Production Research, 31 (3), 17-41.
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Extract (SE) Hydrolysate (V-PH) Hydrolysate (A-PH) Concentration S
Biostimulants

150 cc 249/ 0.2 ¢/l 0.2 ¢/l

- - - + A-PH

- - + - V-PH

- + - - SE

- + - + A-PH + SE

- + + - V-PH + SE

+ - - - Control
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Table 3. Variance analysis of light intensity, bio-stimulant and their interaction (mean of squares) on
physiological parameters, and yield components of Viola ignobilis Rupr.
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;:g_uj e
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Ok
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Asterisks (*) represent the level of significance for each factors (Light and Biostimulants) and their interaction
(Light x Biostimulants)
™ not significant, * P<0.05, ** P<0.01
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Table 4. Mean comparison of biostimulants application on physiogical parameters, and yield components
of Viola ignobilis Rupr.
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Light intensity
73.42° 1.36° 4.9 21.83° 7.77° 29.77° 5.81° 36.86° 100%
64.30° 1.14° 3.2° 23.47° 7.39° 28.49° 4.49° 33 50%
S S e
Biostimulants
77.15° 1.4 4.2° 23.36° 8.49° 31.33% 45b 35.16° A-PH
74.73° 1.38° 4.2° 22.37° 8.32° 29.91° 4.2° 34.8% V-PH
66.76¢ 1.10° 4.1° 22.22°¢ 7.16° 28.44° 3.82™ 32.79° SE
81.18° 1.56° 4.8 28.23° 9.1° 35.19 9.18° 42.65* A-PH + SE
80.88% 1512 4.9 26.22° 8.89° 34%® 9.13° 41.27° V-PH + SE
32.18° 0.85¢ 2.1° 13.51¢ 3.52° 15.88¢ 2.65° 19.18¢ H,0

oS plg 5,8 (SE) Sl ejlas (V-PH) LS 5dssaes sy (APH) (o5 slosms pisn Jls fes gl e
HO L s JlalS (V-PH + SE) Sl ojlae 5 (AL dssds (s ¢l 5,008 5 (A-PH + SE) Sl o5l 5 55l 3dsodn
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The biostimulant are consisting of animal-protein hydrolysate (A-PH), vegetal-protein hydrolysate (V-PH), seaweed extract
(SE), co-applications of animal-protein hydrolysate + seaweed extract (A-PH + SE), and vegetal-protein hydrolysate +

seaweed extract (V-PH + SE). Plants treated with H,O served as a control. Similar letter in each column denote
non-significance at P<0.05
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.(Viola ignobilis Rupr.)

Table 5. Comparison of means for the interaction effect of light density and biostimulants on the leaf area and
number of flower of Viola ignobilis Rupr.

(Erieil) Sp) gln S gl

Jf sl

) S e B

Leaf Area for one leaf (cm?) Number of flower Bio-Stimulant Light Intensity
23.09 5° A-PH
22.39° 5° V-PH
21.54° 4.8° SE
100%
26.06° 6° A-PH + SE
24.42%® 5.8° V-PH + SW
12.47¢ 2.9° H,0
23.62° 3.4° A-PH
23.07° 3.5° V-PH
22.91° 3 SE
50%
30.40° 3.8 A-PH + SE
27.02° 3.8° V-PH + SW
14.55¢ 1.4 H,0

g-fi:;j)i CT); _\JUIS g(SE) &.J.;— A)L& g(V-PH) Jblﬁi J.J)).LA uﬂs-’fl u(A'PH) 6)‘9.»l> J,J‘UJ:A u':zﬁjl JAL;' ) L;Lh;ffu
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The biostimulant are consisting of animal-protein hydrolysate (A.PH), vegetal-protein hydrolysate (V.PH), seaweed extract
(SE), co-applications of animal-protein hydrolysate + seaweed extract (A.PH + SE), and vegetal-protein hydrolysate +
seaweed extract (V.PH + SE). Plants treated with H,O served as a control. Similar letter in each column denote non-

significance at P<0.05
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Table 6. Variance analysis of light intensity, bio-stimulant and their interaction (mean of squares) on
photosynthetc parameters and mucilage content of Viola ignobilis Rupr.
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. Sshx s
0.0175®  21.564 1.1311"™ 0.00713™  0.01035™  0.00380™  0.0052™ 2 )
Light x Block
- ke ke ok ke o - 2 3 S s
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Biostimulants
5 Sy saS
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Ji.lbaﬂ e
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- - - - - —_ —_ 35 JS
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Ol s o g
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Asterisks (*) represent the level of significance for each factors (Light and Biostimulants) and their interaction
(Light x Biostimulants)
™ not significant, * P<0.05, ** P<0.01
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Table 7. Mean comparison of biostimulants application on photosynthetic parameters and mucilage contents
of Viola ignobilis Rupr.
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Biostimulants
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The biostimulant are consisting of animal-protein hydrolysate (A.PH), vegetal-protein hydrolysate (V.PH), seaweed extract

(SE), co-applications of animal-protein hydrolysate + seaweed extract (A.PH + SE), and vegetal-protein hydrolysate +
seaweed extract (V.PH + SE). Plants treated with H,O served as a control. Similar letter in each column denote non-

significance at P<0.05
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