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Article Info ABSTRACT

Article type: Background and Obijectives: Prohexadione-calcium (ProCa) is a
Full Length Research Paper  chemical inhibitor compound and an inhibitor of gibberellin hormone
biosynthesis, which has low toxicity and limited stability. In the conditions
of potato tissue culture, the carbon source is necessary for the induction of

Article history:

Received: 05.27.2025 microtuberization and the development of the microtuber. The use of plant
Revised: 07.12.2025 growth retarders in the stage of tuber formation reduces stem growth and
Accepted: 08.19.2025 transfers photosynthetic materials to the tuber and increases tuber growth.

A number of plant growth regulators have been used to delay stem growth
and start tuber formation. Prohexadione-calcium is classified as a plant

Iéjmzrr?;dium’ growth inhibitor. In general, the mode of action of this growth inhibitor is
Explant, to prevent the conversion of the inactive form of GAy into its active form
Gibberellin, GA;. Prohexadione-calcium is registered in the United States under the
Growth retarder brand name Apogee and in Europe under the brand name Regalis.

Materials and Methods: In this experiment, the carbon source (80 g/L
sucrose and mannitol) and prohexadione calcium (at concentrations of
0, 3, 6 and 9 mg/L) in the MS base culture medium as a factorial
experiment in the form of a completely randomized design with
8 treatments and 4 replications was executed. Also, 5 single nodule
micro-samples were cultured in each test unit. In the test of microtuber, the
explants were kept under dark conditions and at a temperature of 18+2
degrees Celsius and notes were taken every 15 days. After 3 months, the
effects of these substances on the number of microtubers, the percent of
microtuber dormancy, the number of eyes, the average weight of the
tubers, the length and width of the microtubers, and the yield were
investigated.
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Results: The results showed that the treatments of 3 and 6 mg/L
prohexadione calcium produced the highest number of microtuber with 2.4
and 2.83 number of microtuber and did not show any significant difference
from each other. Also, control and prohexadione calcium treatments at a
concentration of 9 mg/liter produced the lowest number of microtuber with
1.17 microtuber. Also, in all concentrations of prohexadione calcium,
sucrose produced more microtuber with length and width than mannitol.
The treatment of 3 mg/L prohexadione calcium with 80 g/L sucrose
produced the highest number of eyes with 5.66 eyes and showed a
significant difference with the other treatments. The treatment of 3 mg/L
prohexadione calcium along with 80 g/L sucrose with 2.66 g of microtuber
in the treatment produced the highest yield among the treatments. With a
general look at the results of this research, it can be concluded that the
carbon source of sucrose is better for microtuberization than mannitol, and
among the concentrations of prohexadione calcium, the concentration of 3
mg/liter showed better results than the higher concentrations, and this
concentration of prohexadione calcium together with 80 gr per liter of
sucrose showed positive and better results for microtuber production.

Conclusion: Generally, it can be concluded that the carbon source of
sucrose is better for microtuberization than mannitol, and among the
concentrations of prohexadione calcium, the concentration of 3 mg/liter
showed better results than the higher concentrations, and this concentration
of prohexadione calcium together with 80 gr per liter of sucrose showed
positive and better results for the production of microtubers and with the
assumption that the growth retarder plays a role in the induction of potato
microtubers. Prohexadione calcium has played a role in the induction of
microtuberization by preventing the production of gibberellin hormone and
it has performed the mechanism of microtuberization induction by
preventing the production of gibberellin hormone.
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Table 1. ANOVA (mean squares) measurement traits in potato microtuberization under conditions of carbon
source and prohexadione-calcium.
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Pro Ca 3 11487 17907 17437 1833 1005" 1597 1991637 112" 11377 o057
carbon source 1 1.04™ 907" 372" 416" 416"  004™ 3139™ 010" 204 027
Pro Ca x ns * * % ns ns *x * s w3
Catbon Source 3 004 0.29 0.38 161 0.27 0.26 2761.25 003" 048 0.06
Error 16 0.95 0.10 0.14 0.33 0.54 0.25 196.38 0.01 0.37 0.04
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™, * and ** non-significant, significant at p<0.05 and p<0.01, respectively
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Fig. 1. The number of microtuber in different concentration of Pro Ca
(The same letters on the columns indicate no significant difference at the 5% probability level).
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Fig. 2. The length (A) and width (B) microtuber produced in two carbon source and different concentration of
Pro Ca (The same letters on the columns indicate no significant difference at the 5% probability level).
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Fig. 3. The number of eye in microtuber produced in two carbon source and Pro Ca
(The same letters on the columns indicate no significant difference at the 5% probability level).
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Fig. 4. The percent of microtuber dormancy produced in different concentration of Pro Ca
(The same letters on the columns indicate no significant difference at the 5% probability level).
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Fig. 5. The number of secondary microtuber produced in different concentrations of Pro Ca
(The same letters on the columns indicate no significant difference at the 5% probability level).
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Fig. 6. Secondary microtuber production in the treatment of 3 mg/L of Pro Ca.
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Fig. 7. The stem length on microtuber produced in two source carbon and different concentration of Pro Ca
(The same letters on the columns indicate no significant difference at the 5% probability level).
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Fig. 8. Stem produced on potato microtuber.
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Fig. 9. Total microtuber yield produced in two source carbon and different concentration of Pro Ca
(The same letters on the columns indicate no significant difference at the 5% probability level).
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Fig. 10. The number of root in different concentration of Pro Ca
(The same letters on the columns indicate no significant difference at the 5% probability level).
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Fig. 11. Roots produced in single-node potato explants at the microtuberization stage.
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Fig. 12. The mean of microtuber weight in two source of carbon and different concentration Pro Ca
(The same letters on the columns indicate no significant difference at the 5% probability level).



Olyed g (A plo [ e (025 Be g el — (192313589 2 51

3,\SL»,V,.JSO_,¢;|3§.=3£;,!,;€J§J¢Y’,LQ§,; ‘;'-‘n‘.ﬁjw a.\aﬁwdﬂﬁjcg}' ol J.:‘}J a.\.'ﬁ}.u M—\VJS.&
.J:-:)Jé r;l\'

Fig. 13. Three microtuber produced from five potato explant in treatment of 3 mg/l Pro Ca and 80 Gr/I sucrose.
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