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Background and Objectives: nutrient deficiency is one of the common
problems in world's soils, especially calcareous soils. Hence, application of
new ways including slow release fertilizer is increasing to improve the
nutritional status of nutrients. Therefore, the present study was carried out
to investigate the effects of hydrogel and nitrogen on soil chemical
properties, yield, concentration and uptake of nitrogen in Mentha in a
calcareous soil and under greenhouse culture.

Materials and Methods: This research was conducted in a complete
randomized design with three replications. The treatments were included
hydrogel in levels of 0, 0.005 and 0.01% of soil and urea fertilizer in level
of 100, 200 and 300 kg.ha™. During the experiment, chlorophylin a and b
were measured. At the end of the experiment, soil chemical properties such
as pH, dissolved organic carbon (DOC), soil nitrogen, and yield and some
physiological characteristics of Mentha were measured.

Results: The results showed that the lowest pH, the maximum of DOC and
soil nitrogen was obtained in level of 0.01% of hydrogel treatment. The
maximum yield of Mentha was obtained in 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 in the
amount of 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 soil and as a result, better uptake and impact on yield. The utilization of
hydrogel in combination with chemical fertilizers is an effective 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.
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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.
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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.
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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).

Vo



V€Y & D)Lo.n:’ AY 0,92 4)|..\.1‘g: ..\“.Jys‘Slé A.qg.ﬁ.\.o 4?.)'“‘”

L glnd S b 05555 5 Jiosdes (8 Jsix)
OB Gl g b dals Sl L aslis o
do a5 Sig deys o/0) 5835 (V) KS) Wl
bt 255 5 Fos Aoy t/000 355 5 b
JRCIERRN N P oSS Tee Slade 4 oyl

) JK2) il lns Sy o (2151 5 1

2000
1800
1600
1400
1200
1000
800
600
400 -
200

(mm?) 5, e

R
T
e

T

£

7
Y

o

e
e e

e

=

2
i

s a3 el mls plal S i
2 Oiss s Jiasdes Lol J1aS s e 0Ll
BIPEV NS C}a“ 5l S, clad
w3l Jel mlogemes (B dsdr)ss
sy 5 Josotes bliwe Jl oS sls Ol bl

Jﬁ)\J@MM)J@C}a.A)JCMKﬁCE_»ﬁ

aON1
2 N2

BN3

ghn S e 85558 5 J3soe ol I oSle anglie -V S
f;_gl:f Voo lake 4oyl alad 565 Np 55,4 PITRE SRV Hy 5 59,48 ST S VARY Hy caals :Hg

.,L:Sn,;pf_,l;\"n ,I.\E,u.ga,,I&W>§:N3‘,,t§A,>¢,§_,.L,SY~~ Slae 4 oyl &MAJSZNZ e s

Bl o 10 e 53 (S5 05030 el p sl o sol3 e pe Kby S ale Sy >
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

é")'T 4>y Ol pers &
b sl a Jss,is Degrees of freedom Sources of variations
Chlorophyll b Chlorophyll a
VAFAT \YTEa Y Do
Hydrogel
v ./Aveaea Y/\/O\":"W Y Uj}f"&"
Nitrogen
Aot oYY ¢ 0555 % JJoods
Hydrogel* Nitrogen
Ay £/08 A e
Error
/A AN - () S o 2

Coefficient of variation (%)

Slame s " /00 Jk::—\cla.u)z Sols pne B/ dl.a:?—lda—.u)é Sols gae H

** is significant at 1%, * is significant at 5%, ™ is nonsignificant

cals gl @ sl Ol Sl 1 3G 0L 0 sl s il 4 mls @ Jby AS
2 Ol le amlie 5 s (O S2) Ol 2 Ois 5 Jissder Jool Jl &S as s
Voo oo 4oyl pland 355 a5l O35 &S Ole J5spden o Jlogme gl @ L3508
Oy Sl 2 1 6 o e e 3 ¢S 5hS Os) dald las b awslie jo | gl @ L3y 08

A R JS) als il ol s sbas (D550 558

RS s Aeus /) Slde a4 JSsde (Y

A



OlSed 9 4 348 w0 [ o OF9 8 D 2 0ygl 5 Jjg e G

35
a

—~ 30 -
1%
A B 25 b
© = 7
39,2 20 - /
>
=
\\4\8.]5, /
5

10 -
\\hﬁ

N/

HO

Jisos

A S5 S 5 Jiahe Sl oKle aslie VY 2
3ok (Sg deys /0N Ha 5 a5 (S5 deeys /000 iHy wals H
Bl 0 i 53 (S5 0 g5T el g sl o (ol e e Kl S ke By

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.
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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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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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