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Abstract

Introduction: Plant growth regulators exert significant effects on the anatomical structure, differentiation of floral
primordia, and development of reproductive organs in plants. This experiment investigated the impacts of auxin and
gibberellin on the vegetative and reproductive development of cucumber (Cucumis sativus L. cv. Supernia F1).

Methods: A factorial experiment was conducted as the basis of a randomized complete block design with three
replications. The treatments included naphthalene acetic acid at concentrations of 0, 50, and 100 mg 1!, and gibberellic
acid at concentrations of 0, 25, and 50 mg I'!, which were sprayed on the plants every ten days until the end of flowering.

Results: Anatomical studies had significant impacts on the thickness of the cortex layers, the phloem and xylem regions,
the diameter of the xylem opening of the root, stem, and leaf, the thickness of the petiole and pith of the stem and leaf
trichome at various hormonal levels. The investigation of male reproductive organs revealed that at high concentrations
of both hormones, eatlier nuclear division occurred during the microspore mother cell and tetrad stages. Additionally,
callose walls were observed not only surrounding the tetrad cells and microspores but also around the mature pollen grains,
exhibiting high persistence that prevented their separation.

Conclusion: It can be concluded that high concentrations of the two hormones inhibited the production of normal pollen
grains and anther dehiscence, whereas intermediate concentrations of both hormones accelerated pollen development.
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Table 1- Foliar treatments of GAz and NAA hormones in cucumber
mg It T1 T2 T3 T4 T5 T6 T7 T8 T9

NAA 0 0 0 50 50 50 100 100 100
GAs 0 25 50 0 25 50 O 25 50
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Figure 1- Anatomical structure of cucumber vegetative organs. Transverse section of: (a) stem; (b) petiole; (c) young
root; (d) leaf blade from main vein area. Epi: Epidermis, Col: Collenchyma, Com: Cambium; Len: Lenticel; Par:

Parenchyma; Phl: Phloem; In Phl: Internal Phloem; Ex Phl: External Phloem; Pith: Pith; Scl: Sclerenchyma; Sub:
Suberin; Xyl: Xylem. Bars=200um
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Figure 2- Anatomical structure of stems in control plants and treated with NAA and GA3 hormones. pith: pith; Phl:
phloem; Xyl: Xylem. Bars=200um
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Table 2- The mean of stem anatomical traits in control and treated plants with different concentrations of GAz and NAA
hormones. Comparisons of means were performed using the Duncan's Test (n=3)

Thickness (um)

Treatments Xylem Innerphloem  Outerphloem Sclerenchyma Parenchyma Hypodermis Phelloderm
T1 283.27ab  275.52ab 965.16a 290.72a 941.64d 461.73a 284.62bcd
T2 195.37d 822.76a 725.82b 175.55¢cd 1378.85a 329.44c 434.77a

T3 231.32cd  698.89ab 630.02b 1577.96d 1041.46¢ 353.30bc 317.82b

T4 246.17abc  646.64b 688.09b 160.84d 748.71e 281.53cd 292.15bcd
T5 268.28abc  613.57bc 645.88b 124.88e 1221.35b 223.77d 262.05de
T6 296.58a 690.75ab 633.46b 212.44b 708.31ef 372.07abc 309.08bc
T7 250.13bc  644/86b 550.78b 160.19d 737.13e 340.77bc 279.59bcde
T8 275.57ab  598.81bc 660.11b 185.87¢ 615.46f 432.55ab 240.17e

T9 291.47ab  469.51c 585.63b 158.21d 690.12ef 331.37bc 273.63cde
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Figure 3- The mean of petiole anatomical traits in control and treated plants with different concentrations of GAs and
NAA hormones. Comparisons of means were performed using the Duncan's Test (n=3). A: Thickness of petiole, B:
Thickness of petiole, C: Length of trichome, D: Thickness of collenchyma. All units are in micrometers.
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Table 3- The mean of root anatomical traits in control and treated plants with different concentrations of GA3 and NAA hormones.
Comparisons of means were performed using the Duncan's Test (n=3)

Thickness (um)

Treatments Pith Xylem Inner phloem  Outer phloem  Fiber Phelloderm  Hypodermis
Tl 3724.01b  408.81a 568.70abc 567.33bc 823.60a  392.54ab 233.95hc

T2 2326.65f  358.98b 622.73ab 417.76¢ 686.69b  310.04c 288.01a

T3 3509.28b 287.49de  542.17bc 594.64bc 650.07bc  332.91bc 167.43d

T4 3511.09b 242.57e 446.96¢ 407.91c 681.08b  300.96¢ 186.95¢cd

T5 4768.40a 252.54e 676.52a 846.61a 806.34a  348.00bc 189.54cd

T6 3022.14d  329.41bcd 462.12c 506.25¢c 793.42a  306.47c 160.53d

T7 2660.94e  304.28cd  534.23bc 575.97bc 560.58c  308.32c 158.98d

T8 3248.98c 344.55bc  646.60ab 735.27ab 817.29a  322.51c 266.65ab

T9 2766.97e  278.35de  559.07abc 417.67c 646.14bc  413.85a 249.25ab
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Figure 4- The mean of leaf blade anatomical traits in control and treated plants with different concentrations of GAs and
NAA hormones. Comparisons of means were performed using the Duncan's Test (n=3). A: Length of under Trichome, B:
Thickness of Leaf blade, C: Thickness of Mesophyll, D: Length of upper Trichome. All units are in micrometers.
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Figure 5- Comparison of the archesporial stage in flowers with a size of 0.8 mm in control plants (T1) and plants treated
with NAA and GAs hormones. arc: Archesporial cell. Scale bar: 50 um
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Figure 6- Comparison of the microspore mother cell formation in flowers with a size of 1.5 mm in control plants (T1) and
plants treated with NAA and GAs hormones. E.: Endothecium; pmc: Pollen mother cell; tp: Tapetum layer. Scale bar:
50 um
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Figure 7- Comparison of the tetrad formation in flowers with a size of 2.5 mm in control plants (T1) and plants treated
with NAA and GAs hormones. Cw: Special Cell wall; E.: Endothecium; pmc: Pollen mother cell; Te: Tetrad; tp:
Tapetum layer. Scale bar: 100 pm
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Figure 8- Comparison of the microspore formation in flowers with a size of 4 mm in control plants (T1) and plants
treated with NAA and GAs hormones. Cw: Special Cell wall; E.: Endothecium; mic: Microspore. Scale bar: 50 pm
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Figure 9- Comparison of the microspore formation in flowers with a size of 12 mm in control plants (T1) and plants
treated with NAA and GAs hormones. Cw: Special Cell wall; E.: Endothecium; mic: Microspore; po: germ pore. Scale
bar: 50 um
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