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Evaluation of the combination of nitrogen and wheat mulch on yield
and essential oil of (Trachyspermum ammi L.) in different planting
dates with weeds control
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Table 1. Meteorological data of the experimental site
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Feb. Mar. Apr. May. Jun. Jul.
Sl s Sl 16.2 19.1 233 27.9 30.2 34.6
Mean temp. ('C)
Sub 13.9 11.0 2.1 0 0 0

Total rainfall (mm)
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Table 2. The physical and chemical analysis of the experimental soil
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Table 3. Chemical composition of wheat straw (dry matter %)

N - Hske o Hske
Residual  Silica Lignin  Hemi cellulose  Cellulose
10 5 36 40
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Table 4. Decomposition of wheat straw (weight %)
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Table 5. Weeds species observed in the field

2y bl o gl ol gl o

Row  Persian name Common name Scientific name Family
1 T Redroot pigweed Amaranthus retroflexus L. Amaranthaceae
2 Srogh Black nightshade Solanum nigrum L. Solanaceae
3 ) o Sy Field bindweed Convolvulus arvensis L. Convolvulacease
4 oy daku Common lambsquarters Chenopodium album L. Chenopodiaceae
5 & Common purslane Portulaca oleracea L. Portulacacea
6 o0 Green foxtail Setaria viridis (L.) Beauv Poaceae

L5 o8 53 5 pm sl Cale oSt 055 5 65715 (Sl o (80Le) ilols 4 s =8 s
Table 6. ANOVA (Mean Squares) for density and dry weight of weeds in Trachyspermum ammi L.

Sl s w3 S5 Sas 03
Sov ©sl5T Density  Dry weight
df oo sl cale
Weeds
S 2 1.66™ 6.89"™
Replication
sl b 2 6.22 85.47
Planting date
6355 LS 5 5 68.447 654.43"
Fertilizer compounds
355 OLS x2S 10 1.13™ 13.06™
Planting date x Fertilizer compounds
oialeiT glbs 34 1.13 33.67
Experimental error
Sk 12.4 18.2
CV (%)

FF kg

JARYA TSR] c]a.njé ls gme M 5 ls e DMl pde T a5 ¢
™ *and *": not significant and significant at 0.05 and 0.01 probability level, respectively
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Table 7. The effects of planting date and fertilizer compounds on density and dry weight of weeds in
Trachyspermum ammi L.

g;..':.lf'cul: 358 olS 5 (C,Aj:.n/dx)vflj (Cfﬁ‘/r;)&n" L0558
Planting date Fertilizer compounds Density (plant/m?) Dry weight (g/m?)
a sl Cale
Weeds

e 10 9.11° 29.59

Feb st
NUMRYN 9.78* 33.87*

Mar Ist
2305 ,5 10 10.22° 32.06™

Ap‘[‘ Ist
OESa/p S AS 1+ 0) 05 13.98? 45.10°

Urea (100 kg/ha)
Bt G/ A Ve ) o5l 11.03° 34.43°
Urea (100 kg/ha) + Mulch
(eSa/p S AS 04 o5l 11.01° 36.47°
Urea (50 kg/ha)
Bt GLSarp S S04 0,50 8.42°¢ 27.72°
Urea (50 kg/ha) + Mulch
g 6.28¢ 21.63¢
Mulch
Ll 8.78° 25.46%
Control
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In each column, the means with at least one common letter are not significantly different at 0.05 probability
level (Duncan test).
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Table 8. ANOVA (Mean Squares) for the physiological charecteristics of Trachyspermum ammi L.

Sl e N GRS T &l sn a iy ls b syl ab fss
Sov eal3T Leaf o T sb s Chl, Chl, Chly,
df nitrogen RWC
RS 2 0.03™ 151.6007 05997  0.065™  0.442™
Replication
e 2 0.244" 152.857 0.037" 0.034" 0.141™
Planting date
©355 olS 5 5 4.8297 194.527 1.017" 0.810™ 3.605
Fertilizer compounds
@355 OLS 5 x 28 b 10 0.019™ 68.99" 1.017 0.1307 1.0517
Planting date x Fertilizer
compounds
SialesT slas 34 0.034 10.69 0.01 0.041 0.067
Experimental error
R 9.5 5.0 4.7 19.7 12.3
CV (%)

N 500 Jli sk 3 5 e VN 15 ne SV s S T 5
,"and *": Not significant and significant at 0.05 and 0.01 probability level, respectively
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Table 9. The effects of planting date and fertilizer compounds and their interaction on the physiological charecteristics of Trachyspermum

ammi L.
S R $28 LS 5 & 05 Sosb (sl a Jos,i5 b Jis 88 ab Js, 18
Plgn:ing Fertilizer compounds o) (1) oo wp S ) wpS k) (o5 wpS ko
ate Ni%r%afe . RWC (%) (%3 (%3 Chly, (mg/g)
(%§ Chl, (mg/g)  Chl, (mg/g)
R Al
Feb 1% 1.96 68.80° 257 1.08°
Lawl VO
Mar 1% 2.04° 66.32° 2.50% Lo1®
ESTE AL
Apr 1* 1.81° 62.85¢ 2.48" 1.o1°
GLSa/p B SV 0) o5
Urea (100 kg/ha) 2.71° 63.13° 2.80° 1.25° 4.06
Bt GBS/ SV ) 05l
Urea (100 kg/ha) + Mulch 2.58" 70.70° 2.88" 1.32° 421°
(ESa/p £S04 o
Urea (50 kg/ha) 2.17° 63.33° 2.56" 1.18° 3.75
éb+(1t§al(f)l._§b~)a”l
Urea (50 kg/ha) + Mulch 2.07° 70.67° 2.63° 1.13¢ 3.76°
o
Mulch 1.04° 69.07° 2.18° 0.70° 2.89°
Aals
Control 1.00° 59.03° 2.05¢ 0.61° 2.66°
e o
Feb 1
(J&/(f,x_s\n)a),l
Urea (100 kg/ha) 68.03° 2.86" 1.26° 4.13*
et LS/ S V) oyl
Urea (100 kg/ha) + Mulch 73.24° 2.90° 1.34° 4.24°
S/ 5 S 04) o5
Urea (50 kg/ha) 68.58" 2.59° 1.34° 4.04°
Bt GESa/p S8 04) 050
Urea (50 kg/ha) + Mulch 73.31° 2.67% 1.16® 3.84°
L
Mulch 70.22% 2.23° 0.71% 2.94°
dals
Control 59.55¢ 2.16° 0.60° 2.76°
Lawl VO
Mar 1%
(GESa/p SN0 oyl
Urea (100 kg/ha) 63.99° 2.84° 1.27%® 4.11%
Bt GESarp S8V ) o5l
Urea (100 kg/ha) + Mulch 70.74° 2.94° 1.36 433"
eSarp S AS D) o0
Urea (50 kg/ha) 62.51° 2.51° 1.05° 3.57°
Bt LS/ TS 04 050
Urea (50 kg/ha) + Mulch 70.96 2.59° 1.17% 3.76"
L
Mulch 70.02° 2.11° 0.65° 2.76
dals
Control 59.74° 1.904 0.56° 2479
g2 N0
Apr 1%
()&/(f,g\n)wl
Urea (100 kg/ha) 57.41° 2.72° 1.21° 3.94°
Bt LS/ S V) oyl
Urea (100 kg/ha) + Mulch 68.20° 2.81° 1.28° 4.00°
GeSap 8 AS 04) o0
Urea (50 kg/ha) 58.90° 2.58° 1.06® 3.64°
Bt GESarp S8 04) 050
Urea (50 kg/ha) + Mulch 67.75° 2.63° 1.05% 3.69°
Il
Mulch 67.00° 221° 0.76" 2.97°
dals
Control 57.86° 2.08° 0.67° 2.75°

315 e Dt /40 Jlazonl el 53 oS00 0 gaST ol 1 5 0 O OS5 il b sl (S0 D5 a3
In each column, the means with at least one common letter are not significantly different at 0.05 probability level (Duncan test).
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Table 10. ANOVA (Mean Squares) for vegetative charecteristics, yield, yield components and essential oil of Trachyspermum ammi L.

“eros

syl

df

alem bl S 03

sl

Sl
Harvest

index

il

Essential

oil

Fertilizer compounds
©35 LS 5 X LA 5,6
Planting date x Fertilizer compounds

Experimental error

2

10

34

CHES BT NS

1000-grain Shoot dry weight
weight
0.038™ 4155671.6"
0.294™ 5904977.0""
0.125" 2084909.3"
0.003™ 393067.6"

0.025 459664.4
15.8 13.0

6237
58.61"
21.60™
10.81™
11.32

15.7

0.405
0.532"
0331
0.217"
0.103

12.7
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* not significant and significant at 0.05 and 0.01 probability level, respectively
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Table 11. The effect of planting date and fertilizer combinations on yield components, HI and essential oil of Trachyspermum ammi L.
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e

WY sl

S 5 ©355 OLS 5 C..rwuf?fﬂm\gu. oS s g Syl A?.Nvéuucbob rw,_sbq.&_nﬂbv.ob als s Shese bl oy C.nVF
Planting Fertilizer compounds Plant height (cm) Umbel Grain per 1000-grain (Sl EAS) eSarp £ mm.m_mwww: :MM\MH
date perplant — umbel weight (2) Shoot dry weight (ke/ha)  Grain yield (kgha) P index
o 10 26.0° 73.9° 1.09° 5624° 1097° 2.32° 0.20°
Feb '
Ll 10 27.1° 81.1° 1.07° 5423° 1106 2.64° 0.21°
Mar '
235,50 23.3° 65.5° 0.86" 4547° 1027° 2.60° 0.23
>ﬁ~. 1st
GESa/p S S 1) o 59.2% 27.0% 79.9® 1.09* 5438 1091 2.52%
Urea (100 kg/ha)
Al GESarp SV ol 65.0° 28.3" 84.4" 1.16* 5830° 1132° 2.59%
Urea (100 kg/ha) + Mulch
OGS/ £ A5 04) o3 59.9% 26.0° 75.8° 1.o1* 5450™ 1068 2.66™
Urea (50 kg/ha)
et GESarp S804 o5 58.2% 27.4% 76.1° 1.01*° 4945 1101° 2.75°
Urea (50 kg/ha) + Mulch
L 55.7% 23.1¢ 66.1° 0.91% 5074 1051¢ 2.34%
Mulch
TS 47.7° 20.8¢ 60.3¢ 0.84° 4451° 1016° 225¢
Control

Ml e GV o/ 0D Jlam o 55 o SUls 0 g 5T sl 85 e O3 G5 Jolt b sl (S00e g5 o 5
In each column, the means with at least one common letter are not significantly different at 0.05 probability level (Duncan test).
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Table 12. The interaction of planting date and fertilizer compounds on vegetative charecteristics and grain yield of
Trachyspermum ammi L.

sl ©35S OS5 oS gl stlon ol e 0 41> 5 Shas
Planting date Fertilizer compounds (o ) (eSarp 5 AS) (eSarp kS
Plant height (cm) Shoot dry weight (kg/ha) Grain yield (kg/ha)
g 10 eSarp S Ve 0 o
Feb ' Urea (100 kg/ha) 65.3" 6018 1105
Bt GeSarp Sl Ve ) o5
Urea (100 kg/ha) + Mulch 72.6° 6587" 1146°
OLSa/p £ S 04) o5
Urea (50 kg/ha) 58.7° 5810™ 1092%
Bt GeSarp ol 00) o))
Urea (50 kg/ha) + Mulch 60.7° 5635 1112%
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Extended Abstract

Gholami, A., Madandoust, M., Evaluation of the combination of nitrogen and wheat mulch on yield
and essential oil of Trachyspermum ammi L. in different planting dates with weeds control
Applied Research in Field Crops Vol 35, No. 4, 2023 13-15 110-133(in Persian)

Introduction

The composition of secondary metabolites in medicinal plants is significantly
influenced by factors such as fertilization, planting time, and weed control
strategies (Soleimani et al., 2011). Early sowing of Apiaceae family plants often
leads to desscication due to prolonged exposure to low temperature and risk
of root frostbite (Khorramdel ef al., 2013). The quantity of active substances
in medicinal plants is also markedly affected by various planting techniques
and weed control measure (Saydi et al., 2016). Although previous research has
highlighted the beneficial impact of nitrogen fertilizers on the yield and essential
oil content of the Ajowan plant, the combined effect of nitrogen and wheat straw
mulch, particularly when applied at different planting times, remains unexplored.
Such a combination could potentially enhance weed control. Consequently, one
of the primary objectives of this study is to investigate how this combination can

increase Ajowan’s competitiveness, thereby improving its grain yield and essential
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oil production.

Materials & Methods

This investigation was conducted in a factorial experiment using randomized
complete block design in three replications. The first factor consisted of three
different planting dates (Feb 1st, Mar 1stand Apr 1st) and the second factor included
six treatment combinations: 100kg of urea, 100kg of urea+mulch, 50kg of urea,
50kg of ureatmulch, mulch alone and control. The experiment was conducted
during the spring 02023 on a farm in Shiraz. The Ajowan seeds were obtained from
Pars Exir Company. The measured traits included leaf relative water, chlorophyll
content, and seed, oil yield, seed yield components, biological yield and HI.

Results & Discussion

Planting date and fertilizer compounds affected the density and dry weight
of weeds. The highest density and dry weight of weeds were obtained from the
planting date of Apr Ist. (10.22 plant and 32.06g.m?). The delay in planting
caused a decrease of 4.21% in the relative water content of leaves. The planting
date of Feb 1st and consumption of 100 kg of urea increased the chlorophyll
content (43.66%). The change in planting date due to the change in day length,
temperature and relative humidity has a significant effect on the growth and
development and photosynthetic indices during the growing season (Khorramdel
et al., 2013). The number of umbels in the plants showed a significant increase
of 13.4% at the planting date of Feb 1st. On the other hand, the highest number
of umbels was observed in Ajowan plant in the treatment of 100kg of urea with
or without mulch (28.3 and 27.2). The percentage of grain essential oil was not
affected by the interaction of the experimental factors, but it showed a significant
increase at the planting dates of Apr 1st and Mar 1st. On the other hand, the highest
percentage of essential oil was observed in the treatment of 100 and 50kg.ha’!
of urea (2.55 and 2.70%), which showed a significant increase compared to the
control (0.3% and 0.45% respectively). Although the delay in planting caused a
decrease in growth and yield (22.97%), it resulted in a significant increase in the
amount of essential oil of Ajowan (12.93%). The researchers reported that the

highest amount of essential oil from yarrow (Achillea millefolium) was obtained

14


https://scholar.google.com/citations?user=9Ek7Oq8AAAAJ&hl=fa&oi=sra

Evaluation of ...

in the late planting time (Soleimani ef al., 2011). The highest HI was observed for
the April 1st planting date, and the lowest HI was observed for the Feb 1st and Mar
Ist planting dates.

Conclusion

The use of urea alone or together with wheat mulch was effective in increasing
the amount of photosynthetic pigments and thus increasing yield and yield
components. It seems that in different planting dates, the use of wheat mulch by
increasing the relative content of leaf water has an effect on improving growth
attributes. Also, the use of 100kg.ha'! of urea in combination with wheat mulch
increased grain yield, but did not have much effect on essential oil. The treatment
of 50kg.ha! of urea fertilizer in combination with wheat mulch at a lower level
was able to improve grain yield. Overall, it is advisable to use 100kg.ha"! of urea in

combination with wheat mulch for the cultivation Ajowan plants.

Key words: Ajowan, Chlorophyll, HI, RWC, Urea
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