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Effect of source and rate of nitogen fertilizer on yield and water and nitrogen use
efficiency of peppermint (Mentha piperita L.)
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Fig 1. Fresh (A), dry (B) and essence content (C and D) of peppermint in nitrogen source and rate treatments (2014 and 2015)
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Fig 2. Stem nitrogen content (A), relative yield of essence (B) and leaf nitrogen content (C and D) of peppermint in nitrogen source and rate treatments (2014 and 2015)
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Fig 3. Biological (A), economic (B) and productivity (C) of water use efficiency of peppermint in nitrogen source and rate treatments (2014 and 2015)


https://dor.isc.ac/dor/20.1001.1.15625540.1395.18.1.2.1
https://agrobreedjournal.ir/article-1-606-fa.html

[ Downloaded from agrobreedjournal.ir on 2025-08-30 ]

[ DOR: 20.1001.1.15625540.1395.18.1.2.1 ]

A0 Hlgr ) oslad cpaitoms o Kol o5 psle Al

oS 5l BSOS 25 o152 W0
VOYB) dol dlw 53 ¢ g S5 b bl OT Sl
235 YW e 51 (e 035,55 0 £ 0 5 10 8
(S ran 85355 05 295 10 8 WD) £33 L
(A ¥ JS8) T oy 05525 0,5 5hS YAS o
FSKan p 33 dlw 53 05355 (#1052 035 e
Al a5 g 5 Shas 550 5 ool Ll i s 4 ol
Sl S (Ameri et al., 2007) O1,LSan 5 (5 ole
=105 @S W05 s Je SRl as s S
oS VP Sl pasl malS g ateas J8 53 05055
JS e 57 a0 w5055 08 oS J§
03555 p S AS N0 o 53 0355 p 5 53 oS
L8 ials S s
(C3L5L) ol LS S e a o s
CJ.L.,»): :_,5&}_, Jolize 51 as sls OLis 059 58
S G S {5 s 251 N3 imn 035 55
oS 4S5l Ol 09 s cds 1S dlgs
PP URS PPN g REARS K15
O jn i1 L a8 sl 8 4 cubls oo o
555 &l p 5 C8L Jhals 05 a5 BLSL oL oS
233 A 5 AD SIS 5 4 p s gl Sl g 50l
o 53 oy Y 5 OF & 0355 p S AS Ve o
35S ST g el oy SES8 55 055 55 rf}g YA
Sy 505l 355 4 Cod Sl 25 055 50T 0
33907 oS 0 &S (s 03 Dosline r}:sj.a-‘-
03555 SL3L IS (05 p S ST Ve e
(355 Jlde Ll 5l L g o3 g o ys VY 35>
LY a3 daly 5 O ot 053,55 2 LS
3 ey 1233 PV 4 03555 p 8 LS WY ko
(ij_l:f\'/v CLWJQTJJ_?LA‘} sds ol T
o= (B _\’J.i.':) Sl tals Aoy P w0
255 ol ol > Shas > 4 Sl (e Con s
505,55 08 SV s 53 Sz p g geT o)
033 0355 YL o 53 0T (VL 5 Sas

OLLSes 5 (5530 bl Jol Sl a S 95
03575355 7 s o) » 5> (Mousavi et al., 2012)
aals Hlebl e dten asls ol ST SLIS
&St 05 5l A5 6l ST O pae LS &
Rl Ol (o0 1) (2 a0 055 Dl Rl 31 L
Ol s 5 0313 S oS St (335 5 413 3 Shas
.>ﬁQL&§;§CPrudlﬁgng
g5 e Rl 315 b 5l (e 059 8 )
o Sl Jli 1y oSCes O3 ¢ alls
5 B 3 il Yol S me 055 25 Sl
33 it als A5 s g Lol ol el ol yon
W8l I OT e oL il

ST st 2 05555 g sbam > Jlo filize 31
sl Jlw 53 OT (650 g Olsen 0p 7S 35 Hls sima
p33 w5 (O xS e 2 g3l JL, IV
Ll 5 (O e 20 o sl 4o JL ) YAFOY)
355 L (Js eeT Gy 055 25 5 e ks
SRl T dlas 55 OT (g0 ¢ 05 20
oS sl s Jl dlw 53 o7 (g ba il
Y20 mlaa 53 (Jlsy MOVB) (5550 gy 1S 1 T
g 31 (s AYFAR) 55 U 53 5 055 55 p S 5hS
¥ IS8 i ol e 53 035 55 0 8 AhST Y04
Tt 53 il 5 Slas hl58lan a5 L .C
Oa s Sl L as clals sl Ol g o0 055 2
b G158 ST o0 e

SIS S 1 0Lt S e il 4 s
C,Lw,;ugga(so\),‘&\,lf)o,*,;g;mu:.wl
Jiw S s 315 16T Jlize Jlesas8 gl O35
I lF o 2 I3 e (055 5 sk o
23058, 215 eSS a8 sl plis asl
3 (e 053,55 5 1S 1 p 5 YY) Ul JL
(b an 035,55 0.5 25 5 0 8 ¥8/8) o33 L s
SSa 3 0 S oS Ve S T iy sl 5 5o
Oy ol 5581 U Ll e osls SSTUst oy 059,55


https://dor.isc.ac/dor/20.1001.1.15625540.1395.18.1.2.1
https://agrobreedjournal.ir/article-1-606-fa.html

[ Downloaded from agrobreedjournal.ir on 2025-08-30 ]

[ DOR: 20.1001.1.15625540.1395.18.1.2.1 ]

Ce o 55 Slas 205555058 Vi s gy "

y=-1 X + / x+ |/
80 - A y1 =0.0003x2- 0.1667x + 38.512 v 100 - B-Y1& Y2 R2= |
v 70 - R2=0.9588 ) 90 4 a
N = — 5 L i
B P4 60 N . y 2=0.0006x? - 0.3435x + 67.823 19 o 80 a
Tl T~ 8 R =0.9955 42 704
3 2 50 4 .. By b
5 € & RS b
¥ 40 4, ‘. b B
- 2 ........ -~ . *;J\ 40 i
3 304 e Q.. AN ¢ A
............ ‘o~ . c 30
20 a Qe 8=oimmg 20 1
10 + b b c 10 4
0 T T T ! 0 ' ' ) '
0 70 140 210 280 0 70 B A0 280
a2 Nitrogen fertilizer (kg.ha-)
. -— 1 Itrogen tertilizer (Kg.na
Nitrogen fertilizer (kg.ha™) O  Ammoniom sulfate A Urea O UAN
(@] Y1 A Y2  ceccecces POly (Yl) — e POIy (YZ) ......... Poly. ( iom sulfate) P0|y (Urea) -— P0|y (UAN)
D-Y2 y= 1/ x / - x+
v R/ =2
““5 b y=1 x / - x+
o, b R/ =2
‘1} y=1/ x / - x+
iy R/ =2
N
\5}\ SPPTTITY Cd
2 d
Bel
O T T T T T O T T T T
0 70 140 210 280 0 70 140 210 280
NITEAEPS O5s58 355
Nitrogen fertilizer (kg.ha?) Nitro ili 1
I gen fertilizer (kg.hat)
O  Amoniom sulphate A urea O UAN O Amoniom sulfate A Urea O UAN
--------- Poly. (Amoniom sulphate) Poly. (urea) =+ = Poly. (UAN) eseeseees Poly. (Amoniom sulfate) Poly. (Urea) =« « Poly. (UAN)

(WWAF 5 VYAY) J59 5 slas S Olsme s g5 Pt Ct"; 03970 (D 5C) O e 9 (B) wodm «(A) ((£1,)) oslazal 51,8 —’FJ&.’:
Fig 4. Nitrogen Use Efficiency (A), Recovery Efficiency (B) and Utilization Efficiency (C, D) of peppermint in nitrogen source and rate treatments (2014 and 2015)
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Effect of source and rate of nitogen fertilizer on yield and water and nitrogen use
efficiency of peppermint (Mentha piperitaL.)

Poshtdar, A.1, A.R. Abdali Mashhadie?, F. Moradi?, S.A. Siadat*
and A. Bakhshandeh®

ABSTRACT
Poshtdar, A., A.R. Abdali Mashhadie, F. Moradi, S.A. Siadat and A. Bakhshandeh. 2016. Effect of source and rate of
nitrogen fertilizer on yield and water and nitrogen use efficiency of peppermint (Mentha piperita L.). Iranian Journal of Crop

Sciences. 18(1): 13-31. (In Persian).

To investigate the effect of source and rate of nitrogen fertilizer on yield, water use efficiency and essential
oil of peppermint (Mentha piperita L.), an experiment with factorial arrangement in randomized complete block
design with three replications was carried out in 2014 and 2015 growing season at the Ramin University of
Agriculture and Natural Resources of Khuzestan, Ahvaz, Iran. Nitrogen fertilizer sources including; Urea,
Ammonium Sulfate and Urea Ammonium Nitrate (UAN) at the rates; 0, 70, 140, 210 and 280 kg N.ha were
applied. Results showed that fresh yield of peppermint increased in the second year (97.7 kg.ha'*) was more than
the first year (88 kg.ha). Dry yield of peppermint was greater in UAN (25 kg.ha?) than Urea (18 kg.ha') and
Ammonium Sulfate (16 kg.ha). Genrally, application of UAN fertilizer led to higher essential oil yield and
maximum relative essential oil yield in the first and second years in 280 and 210 kg N.ha treatments. With
increasing nitrogen levels, stem nitrogen content increased and in Urea and UAN treatments more nitrogen
accumulated in leaves. Water use efficiency was greater in UAN (1.9 g.m®) folloewe by Urea (1.4 g.m™) and
Ammonium Sulfate (1.3 g.m®). Maximum economic use efficiency and water productivity in the first and
second years were obtained in 280 and 250 kg Nha!, respectively. With increasing nitrogen levels, nitrogen use
efficiency in the second year (0.34 g.g™*) was higher than the first year (0.17 g.g%). Recovery efficiency of Urea
and Ammonium Sulfate decreased, however, application of UAN fertilizer up to 170 kg.ha' increased the
recovery efficiency. Physiological efficiency of nitrogen in the Ammonium Sulfate fertilizer was similar in the
two years and showed slightly higher than Urea and UAN fertilizers. Results of this experiment showed that
application of higher rates of UAN fertilizer in peppermint in Khouzestan had higher efficiency, while nitrogen

use efficiency in Urea and Ammonium Sulfate fertilizers was greater at the lower rates.

Key word: Essential oil yield, Nitrogen use efficiency, peppermint and Urea Ammonium Nitrate.
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