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Background and Obijectives: Nutrient deficiency is one of the common
problems in the world's soils, predominantly calcareous soils. Hence, the
application of new ways, including slow release fertilizer, is increasing to
improve the nutritional status of nutrients. Superabsorbent hydrogels are
hydrophilic polymer gels that can absorb large amounts of water.
Hydrogels are colorless, odorless and non-polluting for the environment,
and they can be used for up to five years. Medicinal plants have a particular
value and importance in people's health. Peppermint, with the scientific
name Mentha piperita L., is a perennial and herbaceous plant belonging to
the mint family. The present study was carried out to investigate the effects
of hydrogel and nitrogen on some growth parameters of Mentha.

Materials and Methods: This research was carried out in the form of pot
cultivation and factorial experiment in the form of a randomized complete
block design with three replications (each experimental plot four
replications) in the greenhouse of the Faculty of Agriculture of Shahid
Chamran University of Ahvaz in 2017. Hydrogel in amounts of 0 (control),
0.005 and 0.01% and urea fertilizer at three levels (100, 200 and 300 kg/ha)
were the treatments of this experiment (108 pots). During the trial
(9 months period), pH, dissolved organic carbon and soil nitrogen and the
amount of chlorophyll a and b in mint were measured. The aerial part of
the plant was harvested before flowering, and the amount of nitrogen in the
aerial part of the plant was measured. Also, the amount of nitrogen in the
soil was measured.

Results: The results showed that the lowest pH, the maximum of DOC and
soil nitrogen were obtained at the level of 0.01% of hydrogel treatment.
The maximum vyield of Mentha was obtained at the level of 0.01% of
hydrogel treatment. The utilization of hydrogel and nitrogen fertilizer had a
considerable impact on the nitrogen concentration and uptake.

Conclusions: The results of this study showed that the use of hydrogel at
0.01% by weight and 200 kg/ha of urea can have a useful and effective role
in improving nitrogen uptake in Mentha. Based on these experimental
results, it could be concluded that the increase in the amount of nitrogen in
the Mentha plant was due to the increase in the amount of nitrogen in the
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soil which per se caused better uptake and impact on yield. The utilization
of hydrogel in combination with chemical fertilizers is a practical approach
to mitigate environmental issues associated with the use of chemical
fertilizers.
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Table 1. Some chemical and physical properties of soil.

) EC (dSm™) L
(1) st ) (mgkg™) (mgkg™) ) Electrical Skt
Calcium i Available Exchangeable ) conductivity pH Soil
carbonate Organic phosphorus potassium Total Nitrogen (dsm) Texture
equivalent (%) carbon (%) (mgkg™) (mgkg™) (%)
42 0.25 11 267 0.05 17 7.8 Clay
Loam
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Table 2. Analysis of variance of hydrogel and nitrogen effect on pH, dissolve organic carbon and soil nitrogen.

Slay o 5SSk
Mean Square 3l3l 4 a5
Degrees of -
T e Sources of variations
|- S z
_ ke J _uus 1 037 oH freedom
Dissolve organic carbon Soil nitrogen
14.38” 0.0002™ 0.134™ 2 e
Hydrogel
12.15™ 0.0006™ 0.007" 2 “_)5”"'"“
Nitrogen
0.04 0.000007" 0.002" 4 D355 % Do
Hydrogel * Nitrogen
Ua
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/ Dl S o g
4.07 3.29 0.72 _ (/) Sl i o

Coefficient of variation (%)
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** s significant at 1%, * is significant at 5%, ™ is nonsignificant
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Figure 2. Mean comparison effect of treatments on soil pH.
Ho: Control, H;: Hydrogel (0.005%), H,: Hydrogel (0.01%0).
Same letters mean no statistical difference between treatments at Tukey’s test (P<0.05).
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Figure 3. Mean comparison interaction effect of hydrogel and urea on soil nitrogen.
Ho: control, H;: Hydrogel (0.005%), H,: Hydrogel (0.01%), N;: Chemical fertilizer of Urea (100 Kg/ha),

N,: Chemical fertilizer of Urea (200 Kg/ha), N3: Chemical fertilizer of Urea (300 Kg/ha).
Same letters mean no statistical difference between treatments at Tukey’s test (P<0.05).
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Figure 4. Mean comparison effect of hydrogel on dissolve organic carbon.

Ho: control, H;: Hydrogel (0.005%), COMS5: Hydrogel (0.01%6).
Same letters mean no statistical difference between treatments at Tukey’s test (P<0.05).
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Figure 5. Mean comparison effect of urea on dissolve organic carbon.
N;: Chemical fertilizer of Urea (100 Kg/ha), N,: Chemical fertilizer of Urea (200 Kg/ha),

N3: Chemical fertilizer of Urea (300 Kg/ha).
Same letters mean no statistical difference between treatments at Tukey’s test (P<0.05).
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Table 3. Analysis of variance of hydrogel and nitrogen effect on Mentha yield.
Sl o Sk
Mean Square

ERSRES Ol s —
alsp gl s Sos iy s Shas Degrees of freedom Sources of variations
Shoot yield Root yield
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0.25" 0.18" 4 G55 % Jiaode
Hydrogel * Nitrogen
o
0.74 0.35 18
Error
8.01 10.27 . (1) & juis o b

Coefficient of variation (%)
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** is significant at 1%, * is significant at 5%, ™ is nonsignificant
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Figure 6. Mean comparison effect of hydrogel on root yield.

Ho: control, H;: Hydrogel (0.005%), H,: Hydrogel (0.01%6).
Same letters mean no statistical difference between treatments at Tukey’s test (P<0.05).
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Figure 7. Mean comparison effect of hydrogel on root yield.
N;: Chemical fertilizer of Urea (100 Kg/ha), N,: Chemical fertilizer of Urea (200 Kg/ha),

N3: Chemical fertilizer of Urea (300 Kg/ha).
Same letters mean no statistical difference between treatments at Tukey’s test (P<0.05).
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Figure 8. Mean comparison effect of hydrogel on shoot yield.
Ho: control, H;: Hydrogel (0.005%), H,: Hydrogel (0.01%b).
Same letters mean no statistical difference between treatments at Tukey’s test (P<0.05).
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Table 4. Analysis of variance of hydrogel and nitrogen effect on some characteristics of Mentha yield.

Sl o S
151 .
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Figure 9. Mean comparison effect of hydrogel on plant height.

Ho: control, H;: Hydrogel (0.005%), H,: Hydrogel (0.01%6).
Same letters mean no statistical difference between treatments at Tukey’s test (P<0.05).
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Figure 10. Mean comparison effect of nitrogen on plant height.
N;: Chemical fertilizer of Urea (100 Kg/ha), N,: Chemical fertilizer of Urea (200 Kg/ha),

N3: Chemical fertilizer of Urea (300 Kg/ha).
Same letters mean no statistical difference between treatments at Tukey’s test (P<0.05).
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Figure 11. Mean comparison interaction effect of hydrogel and nitrogen on leaf area.
Ho: control, H;: Hydrogel (0.005%), H,: Hydrogel (0.01%), N;: Chemical fertilizer of Urea (100 Kg/ha),

N,: Chemical fertilizer of Urea (200 Kg/ha), N3: Chemical fertilizer of Urea (300 Kg/ha).
Same letters mean no statistical difference between treatments at Tukey’s test (P<0.05).
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Figure 12. Mean comparison interaction effect of hydrogel and nitrogen on leaf number.
Ho: control, H;: Hydrogel (0.005%), H,: Hydrogel (0.01%), N;: Chemical fertilizer of Urea (100 Kg/ha),

N,: Chemical fertilizer of Urea (200 Kg/ha), N3: Chemical fertilizer of Urea (300 Kg/ha).
Same letters mean no statistical difference between treatments at Tukey’s test (P<0.05).
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Table 5. Analysis of variance of hydrogel and nitrogen effect on Chlorophyll.

Sl e Sk
Mean Square

ERBRES

b lisks a s ks Degrees of freedom Sources of variations
Chlorophyll b Chlorophyll a
138.38™ 133.49™ 2 5o
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20.87" 28.53" 2 0%
Nitrogen
8.52" 5.22" 4 O3 Jisoden
Hydrogel* Nitrogen
o
0.93 4.54 18
Error
3.86 8.11 _ (ARG v

Coefficient of variation (%)
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** is significant at 1%, * is significant at 5%, ™ is nonsignificant
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Figure 13. Mean comparison effect of nitrogen on Chlorophyll a.
Ho: control, H;: Hydrogel (0.005%), H,: Hydrogel (0.01%b).
Same letters mean no statistical difference between treatments at Tukey’s test (P<0.05).
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Figure 14. Mean comparison effect of nitrogen on Chlorophyll a.
N;: Chemical fertilizer of Urea (100 Kg/ha), N,: Chemical fertilizer of Urea (200 Kg/ha),
N3: Chemical fertilizer of Urea (300 Kg/ha).
Same letters mean no statistical difference between treatments at Tukey’s test (P<0.05).
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Figure 15. Mean comparison interaction effect of hydrogel and nitrogen on Chlorophyll b.
Ho: control, H;: Hydrogel (0.005%), H,: Hydrogel (0.01%), N;: Chemical fertilizer of Urea (100 Kg/ha),

N,: Chemical fertilizer of Urea (200 Kg/ha), N3: Chemical fertilizer of Urea (300 Kg/ha).
Same letters mean no statistical difference between treatments at Tukey’s test (P<0.05).
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Table 6. Analysis of variance of hydrogel and nitrogen effect on some quality characteristics of Mentha.
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ot ol slsn el N concentration
Essenceyield  Essence N uptake in shoot in shoot
- - - - SEERWS
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- - 058 5w # U5,
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() D yess oy
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Figure 16. Mean comparison interaction effect of hydrogel and nitrogen on N concentration in shoot.
Ho: control, H;: Hydrogel (0.005%), H,: Hydrogel (0.01%), N;: Chemical fertilizer of Urea (100 Kg/ha),

N,: Chemical fertilizer of Urea (200 Kg/ha), N3: Chemical fertilizer of Urea (300 Kg/ha).
Same letters mean no statistical difference between treatments at Tukey’s test (P<0.05).
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Figure 17. Mean comparison effect of hydrogel on N Uptake in shoot (g/pot).

Ho: control, H;: Hydrogel (0.005%), H,: Hydrogel (0.01%6).
Same letters mean no statistical difference between treatments at Tukey’s test (P<0.05).
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Figure 18. Mean comparison effect of nitrogen on N Uptake in shoot (g/pot).
N;: Chemical fertilizer of Urea (100 Kg/ha), N,: Chemical fertilizer of Urea (200 Kg/ha),

N3: Chemical fertilizer of Urea (300 Kg/ha).
Same letters mean no statistical difference between treatments at Tukey’s test (P<0.05).
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Figure 19. Mean comparison interaction effect of hydrogel and nitrogen on Essence (%6).
Ho: control, H;: Hydrogel (0.005%), H,: Hydrogel (0.01%), N;: Chemical fertilizer of Urea (100 Kg/ha),

N,: Chemical fertilizer of Urea (200 Kg/ha), N3: Chemical fertilizer of Urea (300 Kg/ha).
Same letters mean no statistical difference between treatments at Tukey’s test (P<0.05).
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Figure 20. Mean comparison effect of hydrogel on N Uptake in shoot (g/pot).
Ho: control, H;: Hydrogel (0.005%), H,: Hydrogel (0.01%b).
Same letters mean no statistical difference between treatments at Tukey’s test (P<0.05).
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Figure 21. Mean comparison effect of nitrogen on N Uptake in shoot (g/pot).
N;: Chemical fertilizer of Urea (100 Kg/ha), N,: Chemical fertilizer of Urea (200 Kg/ha),

Ns: Chemical fertilizer of Urea (300 Kg/ha).
Same letters mean no statistical difference between treatments at Tukey’s test (P<0.05).
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