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Investigation of Nickel and Urea Interaction on Morphological and
Biochemical Characteristics of Roses (Rosa hybrida cv. Tonight) in
Hydroponic Cultivation
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Table 1. Fertilizer formula for plant growth in the first 6 months before applying the treatment.
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(NH4*) (KY (Mn) Fe) (SO4%) (H:POs) (NOs) (Mg) (Ca) 3COs3) ents
0.360 0.023 359 0.001 0.03 1.52 0/99 997 129 2.71 0.7 koo
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Fig. 1. Rooted stems for planting in pots.
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Fig. 2. A: Drip irrigation system B: Pump used to feed plants C: Preparing the plants for the first bending. D:
Shoots bending E: Preparing plants for treatment
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Table 2. The amount of fertilizer used to make 100 liters of nutrient solutionin the first 6 months (g).

A Stock A Sl

56.85 Calcium Nitrate oealS” Bl
26.86 Potassium Nitrate el s
2.78 Iron-EDDHA 6% ool
B Stock B &g

5.05 Potassium Sulfate ooty Sla) g
15.53 Mono Potassium Phosphate Slind ppnlis gige
18.29 Magnesium Sulfate o2 e Sl
3.13 Ammonium Nitrate paigel Ol
0.17 Manganese Sulfate 5o i g
0.17 Zinc Sulfate S5,y Slalges
0.09 Copper Sulfate oo Sl
0.06 (Sodium Borate (Borax (e ) W51
0.01 Sodium Molybdate o2 Sladge
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Table 3. Treatments used in this experiment.

)L“tj oS ()VS‘S)S\?"’) °)3l )“*5*" ()\19"’3)5-:“) JSW )‘Jj“’
Treatment code Urea concentration Nickel concentration
(umol L) (umol L)

U1IN1 0 0

U1N2 0 25

U1N3 0 5

U2N1 500 0

U2N2 500 25

U2N3 500 5

U3N1 1000 0

U3N2 1000 2.5

U3N3 1000 5
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Table 4. The effect of urea and nickel interaction on morphological growth indices of Rosa hybrida L.
cv. Tonight.

(o) Sl yoe (roidhe) aLi lab ) 5oy el el (lax) o Shos Lo
(o L) Treatment
Vase Life (Day)  Stem diameter Shoot fresh wt.  Stem length (cm)  Flower Number
(mm) (9)

14.54 ab 55d 48.65c 67.32d 7.09 be U1IN1
13.83 abc 5.77 cd 50.16 ¢ 69.35 cd 6.92 bc U1IN2
13.50 be 5.70 cd 47.65c¢ 67.53d 7.32bc UIN3
13.25¢ 5.48d 47.62c 66.12d 7.26 bc U2N1
14.22 abc 6.50 ab 60.35b 75.00 be 9.73a U2N2
15.05a 6.30 bc 60.05 b 77.93b 7.53 bc U2N3
14.77 a 5.58d 47.20c 65.43d 6.77 ¢ U3N1
14.63 ab 7.09a 68.13 a 84.38a 9.97 a U3N2
14.40 abc 6.98 a 67.66 a 86.96 a 7.71b U3N3

b oo 10 Jlotal a5 Jloce Dslis pae ;o Lot p2 )3 5 i 12 ) wlie By
In each column, means followed by different letters are statistically different using LSD test (p < 0.05)
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Fig. 3. Effect of Nickel (0, 2.5, and 5 umol L) and Urea (0, 500, and 1000 pmol L) on the Flower Length and

Diameter. Means with the same letter are not significantly different, as indicated by the LSD test (p < 0.05).
Vertical bars indicate standard errors.
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Fig. 4. The interaction between Nickel (0, 2.5, and 5 pmol L) and Urea (0, 500, and 1000 pmol L) on the
contents of total phenol. Means with the same letter are not significantly different, as indicated by the
LSD test (p < 0.05). Vertical bars indicate standard errors.
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Fig. 5. The interaction between Nickel (0, 2.5, and 5 pmol L) and Urea (0, 500, and 1000 pmol L?) on the

contents of sugar. Means with the same letter are not significantly different, as indicated by the LSD test
(P <0.05). Vertical bars indicate standard errors
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Fig. 6. The effect Nickel (0, 2.5, and 5 umol L*) on the contect of anthocyanin. Means with the same letter are not
significantly different, as indicated by the LSD test (P < 0.05). Vertical bars indicate standard errors
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Fig. 7. The interaction between Nickel (0, 2.5, and 5 pmol L?) and Urea (0, 500, and 1000 pmol L) on the

contents of total chlorophyl. Means with the same letter are not significantly different, as indicated by the
LSD test (P < 0.05). Vertical bars indicate standard errors.
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Fig. 8. Effect of Nickel (0, 2.5, and 5 umol L) and Urea (0, 500, and 1000 pmol L) on the contents of carotenoid.

Means with the same letter are not significantly different, as indicated by the LSD test (P < 0.05). Vertical
bars indicate standard errors.
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Fig. 9. The interaction between Nickel (0, 2.5, and 5 umol L) and Urea (0, 500, and 1000 pmol L) on the

contents of protein. Means with the same letter are not significantly different, as indicated by the LSD test
(P <0.05). Vertical bars indicate standard errors
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Urea is one of the sources of nitrogen fertilizer, which has many applications in agriculture
due to its low cost, easy application and high nitrogen content (46%). The main role of nickel
is to participate in urea metabolism in plants with urea nitrogen source. This research was
conducted with the aim of investigating the effect of nickel and urea nutrition in the hydroponic
cultivation conditions on the growth characteristics and also reducing the negative effects of
ammonium application in the winter season (decreasing the pH of the root environment and
disrupting the absorption of elements) of cut roses of (Rosa hybrida cv. Tonight). A factorial
experiment was performed based on completely randomized design with three levels of urea (0,
500 and 1000 pmol) and three levels of nickel (0, 2.5 and 5 pmol) from the source of nickel
nitrate by directly adding it to the fertilizer solution. 3 months after applying the treatments,
sampling of the developed leaves was done to analyze the morphological and biochemical traits.
The results of this experiment showed that the interaction of nickel and urea was significant on
the traits of steem height, flower length and flower diameter, fresh weight, steem diameter,
chlorophyll and carotenoid content, total protein, anthocyanin and phenol. The application of
1000 (umol L1) of urea and 2.5 (umol L) of nickel led to a 40% increase in yield compared
to the control treatment. The highest stem height (86.96 cm) was obtained in the treatment of
1000 (umol L) of urea and 2.5 (umol L) of nickel. High concentrations of nickel led to leaf
toxicity, reduction of anthocyanin, chlorophyll, and increase of total phenol, and as a result,
reduced the green color of leaves. The highest amount of superoxide desmutase enzyme (0.577
U/mg Protein) was obtained in the treatment of 500 micromoles of urea and 2.5 micromoles of
nickel, and the lowest amount of the enzyme (0.337 U/mg Protein) was gained in the treatment
of 500 micromoles of urea without the presence of nickel. Application of urea alone had no
significant effect on the above traits. By replacing ammonium with urea in the nutrient solution,
it prevented the decrease in the pH of the environment.

Keywords: Anthocyanin, Phenol, Superoxide Dismutase, Biochemical.



