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SUMMARY

Two separate field experiments were conducted at the Experimental Farm of the Faculty of
Agriculture, Menoufia University, during two successive seasons of 2020 and 2021. This investigation
aimed to study the impact of seaweed extract and humic acid applications on the growth, flowering, and
chemical constituents of Polyanthus tuberosa L. Plants were foliar sprayed with seaweed extract (SW) at
0, 0.5, 1, and 2 ml L* while humic acid (HA) was applied at 0, 0.2, 0.4, and 0.8 g L. The treatments
were arranged as a factorial experiment in a randomized complete block design, and the obtained results
were as follows:

¢ The leaf length gradually increased with increasing SW level and recorded maximum values by applying the
highest level in both seasons.

** Also, increasing HA level resulted in a significant and gradual increase in leaf length, and the tallest
leaves were obtained by applying the treatment of HA; in both seasons.

%* The interaction between SW and HA treatments showed a positive effect on the leaf length of
tuberose plants. The tallest leaves were obtained by the treatment of SW3HA; in both seasons.

*%* The leaf number gradually increased with increasing SW level and recorded the highest number by
applying the highest level in both seasons.

** Similarly, increasing HA level resulted in a significant and gradual increase in leaf number, and the
highest number of leaves was recorded by applying the treatment of HA3 in both seasons.

*%* The combination of SW and HA treatments exhibited a positive impact on the leaf number of
tuberose plants. the treatment of SW3HA; resulted in the highest leaf number in both seasons.

*%* The spike length gradually increased with increasing SW level and reached its maximum value by
applying the highest level (SW5).

** Increasing HA level resulted in significant and gradual increases in spike length, and the highest

value was obtained by applying the treatment of HA; in both seasons.

+* The combination of SW and HA treatments showed a positive impact on the spike length of tuberose
plants. The best interaction treatment in this respect was SW3HA;,, which markedly increased spike
length compared to the other treatments in both seasons.

+* The spike diameter gradually increased with increasing SW level and recorded its maximum value by
applying the highest level (SWs).

** Increasing HA level resulted in significant and gradual increases in spike diameter, and the highest
value was obtained by applying the treatment of HA; in both seasons.
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The combination of SW and HA treatments showed a positive impact on the spike diameter of
tuberose plants. The best interaction treatment in this respect was SWsHA, which markedly
increased spike diameter compared to the other treatments in both seasons

The SW application markedly reduced the period required until flowering in comparison with
untreated plants. The highest level (SW5) resulted in the minimum days required for the flower in
both seasons.

Increasing HA level resulted in reducing the required days for the flower beginning, and the shortest
period was obtained by applying the treatment of HA; in both seasons.

The combination of SW and HA treatments showed a positive impact on inducing the flowering
process. The best interaction treatment in this respect was SW3;HA,, which induced early flowering
and significantly reduced the number of days until flowers began in both seasons.

A gradual and significant increase was observed due to increasing SW level, and the maximum
values were obtained by SW3 treatment.

Increasing HA levels resulted in a gradual increase in floret number per spike in comparison with the
control in both seasons.

A positive impact on floret number per spike was detected due to the combination of SW and HA
treatments. The highest values of this trait were obtained SW3;HA; treatment in both seasons.

A gradual and significant increase was observed in spike fresh and dry weights due to increasing SW
level, and the maximum values were obtained by SWs treatment.

Increasing HA levels resulted in a gradual increase in spike fresh and dry weights in comparison
with the control in both seasons. The treatment of HA; (0.4 g L) recorded the highest values of these
traits in both seasons.

A positive impact on spike fresh and dry weights was observed due to the combination of SW and
HA treatments. The highest values of these traits were obtained SW3;HA; treatment in both seasons.

The total chlorophyll and carotenoids gradually increased with increasing SW level and recorded
maximum chlorophyll values by applying the highest SW level in both seasons.

Increasing HA level resulted in a significant increase in total chlorophyll and carotenoids, and the
highest values were obtained by applying the treatment of HA; in both seasons.

The interaction between SW and HA treatments showed a positive effect on total chlorophyll and
carotenoids of tuberose plants. The highest values were obtained by the treatment of SW3HA; in both
seasons.

The total carbohydrates were significantly enhanced due to SW treatments compared to the control in both
experimental seasons. The maximum carbohydrate percentages were recorded when tuberose plants were
foliar-sprayed with SW at 2.0 mL Lt in both seasons.

Increasing HA level resulted in a significant increase in carbohydrate content, and the highest values
were obtained by applying the treatment of HA; (0.4 g L) in both seasons.

The interaction between SW and HA treatments showed a positive effect on the total carbohydrates
of tuberose plants. The highest values were obtained by the treatment of SW3;HA: in both seasons.

The application of all SW treatments enhanced the percentages of N, P, and K in tuberose leaves
relative to untreated plants in both seasons. Plants treated with SW5 (2.0 ml L) resulted in the
highest percentages of these elements in both seasons.

The application of all HA levels enhanced the percentages of N, P, and K in tuberose leaves relative
to control plants in both seasons.
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When the application of SW was combined with HA treatment, the effect was better than solely the
application. Therefore, the maximum N, P, and K percentages were observed when tuberose plants
were foliar sprayed with SW at 2.0 ml L™ and combined with HA at 0.4 g L in both seasons.

Foliar applications of SW and HA enhanced the endogenous contents of GAs, 1AA, and Kin, and
reduced at the same time the content of ABA in tuberose leaves compared to the control.

The impact of SW in this respect was higher than HA treatment.

Additionally, the interaction between SW and HA treatments showed a positive effect in this respect.
The interaction of the treatment with SW3HAZ2 resulted in the highest values of these plant growth-

promoting substances (GA3, IAA, and Kin) and the lowest value of the plant growth retardant
(ABA).
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