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Introduction

It is well accepted that application of chemical fertilizers contaminates the water and soil resources and
reduces the quality of agricultural and medicinal products, which subsequently creates serious environmental
issues. Currently, to improve soil fertility and have sustainable production, bio-fertilizers as an alternative to the
chemical fertilizers have been widely applied. Product quality and production sustainability are very important
parameters for medicinal products. In agricultural system, weeds are an inevitable part of the process which can
negatively affect the production of the medicinal plant. Weeds can compete with medicinal plant for water,
nutrient, light, space, and carbon dioxide access, which subsequently reduces quantitative and qualitative yields
of the plant and increases crop yield losses. Therefore, this experiment was conducted to evaluate the effect of
different fertilizer sources on biochemical traits of basil plant in control and non-control conditions with weeds.

Materials and Methods

This experiment was split plot based on randomized complete block design with three replicates and was
conducted at Sari Agricultural Sciences and Natural Resources University, Iran. The treatments consisted of
competition between plants and weeds (weedy and weed free) as the main factor and sub factors were fertilizer
sources as: 1- control (no fertilizer), 2- NPK fertilizer (urea fertilizer (100 kg ha™) + triple super trlphosphate
(100 kg ha™) + potassium sulfate (80 kg ha)), 3- humic acid (15 | ha™), 4- animal manure (20 ton ha™), 5- NPK
fertilizer (urea fertlllzer (50 kg ha™) + triple super triphosphate (50 kg ha™) + potassium sulfate (40 kg ha" 2) +
humic acid (7.5 | ha™), 6 NPK fertilizer (urea fertilizer (50 kg ha™) + triple super trlphosphate (50 kg ha™) +
potassmm sulfate (40 kg ha®)) + animal manure (10 ton ha™), 7- animal manure (10 ton ha™*) + humic acid (7.5 |
ha') and 8- spraying macro and micro elements. The predominant weeds identified in the field included
velvetleaf (Abutilon theophrasti), sorghum (Sorghum halepense), euphorbia (Euphorbia maculate) and wild
melon (Cucumis melo. Var. Agrestis).

Results and Discussion

The results showed that the biochemical traits such as total phenol, total flavonoid and antioxidant activities
had significant increment in weed infestation compared to weed free condition. Based on the results, the highest
total fresh weight in the first harvest (11527 kg ha™) and second harvest (15077 kg ha™) belonged to chemical
fertilizer + humic acid treatment. Anlmal manure + humic acid treatment had the highest (P < 0.05) total dry
weight in the first harvest (1822.3 kg ha™) and second harvest (2426.01 kg ha™) compared to other treatments.
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According to the results, weed interference reduced (P < 0.05) the total fresh and dry weight of plant compared
to weed control, where the total fresh and dry weight in the first harvest was decreased up to 50.31% and
42.29%, respectively and in the second harvest, up to 48.69% and 49.58%, respectively. Weeds density and
biomass were affected by treatments, the highest weed density and biomass was observed by chemical
treatments at the first and second stages of sampling, (49.33 and 36 plant.m?, and 188.25 and 155.25 g.m?,
respectively).

Conclusion

Based on the results of current study, the integrated application of organic fertilizers had a positive effect on
the production and biochemical traits in basil. Overall, the application of organic fertilizers reduces production
costs and environmental pollution that can cause by the use of chemical fertilizers. Organic fertilizer also reduces
weed dry weight which consequently decreases the damage caused by herbicides. Therefore, it can be suggested
that organic fertilizers can be applied to produce healthy and sustainable products.
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Table 1- Some of the chemical properties of field soil and used manure in experiment
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Table 2- Analysis of variance of the effects of experimental treatments on biochemical traits of basil in two harvests
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Table 3- Mean comparison of the effects of experimental treatments on biochemical traits of basil in two harvest
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35 5 9)5le polie (3l Jgbne 20049 1506 1491% 979 561 4453
Macro and micro elements
‘—§-°9-*-°’ Sl + u—‘l9-*> 395 ab ab b b a a
, > 40.02 34.69 24.25 19.12 80.33 68.86
Animal manure + Humic acid
Control ssls 24601 19.26 1 12.19°¢ 7.06 ¢ 55" 4153"
Chemical NPK NPK _Lows 355 41.19° 35.85° 248 19.68 ® 76° 64.53°
Humic acid Segpn sl 29.57 % 24,62 % 19.50 ¢ 14.37°¢ 65 ¢ 5353 ¢
Animal manure _jls.> 55 29.96 % 30.51% 21.38° 16.26 ° 63.59 ¢ 52.12 ¢
O NPK + HUMIc acid Syege sl +NPK 31.60 @ 26.26 @ 24.22° 19.09° 73.68 62.21"
o9 ;
Weed o> 25 +NPK 35.85 24,23 % 21.11°¢ 15.98 ¢ 70° 58.53 ¢
y NPK + Animal manure
3550 9 951e polie A sle 24,07 18.73 1 2136°  16.23° 61.66 ¢ 50.19 ¢
Macro and micro elements
Seogar ol +  Jlgw> 595 a a a a a a
4255 37.21 27.05 21.93 82.66 71.19

Animal manure + Humic acid
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Means which follow the same letter are not statistically different at 5% probability level based on LSD test.

W5gMe (e (a8l el (345 slajlos pled Jol (> o

Jsin) 403,55 eaalie (bl Ll 5l 5ol g cyos (oleowss
Sgld 55 g (o 2l g (pag b aald Hlas 93 (pioren (¥
1S ol S5 bl (¥ Jgn) S0l i (ylel Llod 511, s
(7 J9a2) 39 pod o 3l sk Jgl o 0> IS A58 (50
b 5l plie crn 93y 3 ST a595gM0 9 S b (5
sladdle joas balis 0 Seoged dpol + o 555 jla Coles
dojeen ety |y JS a569d 9 JS 8 lise 0 5VL 0
S 598 9 (A oS ol Bl sayb 5l Jl sledgs” 1 eslacal
Frwgn Sl p3Y il (anasS g shwgd Ll coge
9o (b OluS 5 aJgi ulidl ams )3 g gl slac )l

S5 4895 Al (e ol 0 S0l LS e 4 s S
VVI-B) ey (93 S ol + (Sloe 3957 jlass 4 bgyye
by ) (plord Lo L &5 390 (St S p)S 3 05 e
o (1 Jgaz) slas oLt Gl (o)lel cglis jpm ile 3l
AggM dieS (S S p)S 33 p)5 (e V0A) g L 0l
Orrde 3 ped e 2 oV Joiz) oy peliatlng 4y JS
029 Opin Spoged del + Sla 365 Jloi @ bgrje ol
Olie (eSS Jlops 39 (Sid S )5 )3 )5 (e VIAY)
P 3 e ke FIA) g b ol Jlos 4y bgyye JS 4595936
5 orz o=l 2 & cwl SE eV (Y Jpi) op (Sis S
395 9 Org Ogi Seged dwl + Jlos 395 )las 93 (g



Spogen ol olyon d Slg 355" 3u8l5 45wy oo Jlai &
B oband 5 (Sa3d sla Sy cute il 2 L Ve
olis dn olS wyiwd cubll pumen 9 S Jlosle )38l g
cudls il eely (Nourihoseini et al., 2016) juin olie
o @l ool 4ol ) el oas bu, ol )3 e ]
@b gl (gl oS 2 ain S B)5S 15 o) Sdmgy
ST 5T el lsee o i (Thymus deanensis Celak.)
,> (Emami Bistgani et al., 2015).10] cossas (ol 365 Lo 5|
5 SHenll s Sangen dual b b sy )3 o ool
=8 )l s posl (Capsicum frutesens) Jals (soge cuasS
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Table 4- Analysis of variance of the effects of experimental treatments on leaf fresh and dry weight of basil in two harvests

oy Sy P ok SRS 0
O s 2alio ’ " Leaf fresh weight Leaf dry weight
5.0V d’f ) Y o Y o Vo Yo
d. Harvest 1 Harvest 2 Harvest 1 Harvest 2
Block sl 2 45317.1 261700.0 1016.70 14604.73
(A) 52 slodle 1 153560537.3" 165391875.0" 2036837.36" 2955665.02"
Weeds (A)
(8) sl 2 991914.6 714700.0 50863.05 9263.45
Error (a)
(B) w55 ko 7 162274719 125221036™ 20345673 6312093
Fertilizer sources (B)
AxB 7 3714381.8™ 2996636.9™ 29965.72" 28839.04™
Error _ibejl s 28 1787500.2 1819752.4 15892.39 13391.99
(CV.) &lyeis o - 26.3 24.0 154 13.2

il e oy S g gy Jlein] e 3 )l ixe g (61 xe el s dimd i 4y sk g # IS
ns, * and **: are non-significant and significant at 5 and 1% probability levels, respectively.
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Table 5- Mean comparison of the effects of experimental treatments on leaf fresh and dry weight of basil in two harvests

Sy P S S 05
Slow Leaf fresh weight (kg ha) Leaf dry weight (kg ha™)
Treatment Y o Y o Yo Yo
Harvest 1 Harvest 2 Harvest 1 Harvest 2
Control ssls 2067.12 ¢ 3313.03°¢ 438.27 ¢ 708.90 ¢
Chemical NPK NPK _;Laws 35 5177.10° 5640.11 " 848.67 * 848.23 ™
Humic acid Segpn sl 3284.51°¢ 3686.72 ¢ 662.17 © 764.83 @
Animal manure gl 568 5946.92 * 6410.13%® 982.20 ° 1007.90 #
o5 e NPKAHHUMIC Sopen el +NPK 6953.62 ° 7366.74 2 893.83 934,57 %
Fertilizer acid N
sources o 255 + 5880.23 6293.35 901.60 ® 948,50 ®
NPK + Animal manure
3,52 5 9,51 polie (sil Jsbns 4913.81° 5406.74 " 822.47" 855.57
Macro and micro elements
(Seagp el + Gy 35 6380.54 679332 986.03 95420 ®
Animal manure + Humic acid
5y slacile Weed free ;s L 6864.12 ° 7470.16 1022.90 2 1125.98°
Weeds Weedy oy s 3286.82° 3757.55° 610.91° 629.69 °

515 55 e gl 30085 b do > i Jless] pdaws )3 LSD (905l 5l ealiinl b (g bl a1 yla po p3 Syiie B S P8l (s (olayuSiko oy yb p
Means which follow the same letter are not statistically different at 5% probability level based on LSD test.

Sid 5 55 0jy ORI 1) Seger el Cute (2B liiee
(Ahmad et al., (Hibiscus sabdariffa L.) 55 l> & puwlS
(EI-Nemr et (Cucumis sativus L.) ;L5 Sy 5 59 2011)
(Daur and Bakhashwain, <> S_is 4 5 59 9 al., 2012)
Coldy byl s o by, S g 53 Slas iloed S )15 2013)
sl s Mo LB ialS 5 slacale b
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aS Jb edaliie (Gossypium herbaceum) 4y (¢q) (idgh
by Juad gl p> 4y ol laplil Ay (1390 1S Yoy
g9 1l 035 05 0)93 ul 13 50 slacdle b 4y culd) ol
ay 3Sdes jlly (BB crge Md) Juad Lol )3 50 slacile
(Salimi et al., 2006) L
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ooy JS S g 53 Slas ivmen g Bl g Sy Sid 9 5
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e g e ol Cap 0 SB lerd 5 (S5 Slaoguas
oS (5 g (o5 38ee laljil cage (LS S5 3)90 polis o
= Soged bl cte WU (Yang et al., 2005) 5,5
JSits dlox jleps b paiz by Cuwl (See 18 b Shg
Al o5 Sne Slagy 5 Sog Sl (m SeS (b
5 i Sz Al (B (o) sl 4 Sosn
(El- 50,00 culled S > o (Ahmad et al., 2011) g
Oygodny dwl o) 5L a5 LB Sherbeny et al., 2012)
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Table 6- Analysis of variance of the effects of experimental treatments on Shoot fresh and dry weight of basil in two harvest

g a8lw POl Bl SLs 039
Ol s 2alio ’ ' Shoot fresh weight Shoot dry weight
S0V ‘j‘}’ Y o Y o Y o Yo
) Harvest 1 Harvest 2 Harvest 1 Harvest 2
Block s, 2 871758.33 6688214.6 49144.17 323744.50
(A) 52 slowils 1 67925208.33™ 173812408.3" 1425472.40™ 9809123.36™
Weeds (A)
(8) sl 2 48358.33 6792289.6 2787.42 41962.22
Error (a)
_('_3) 355 gl 7 10572551.19" 18922208.3™ 299795.08™ 291253.94™
Fertilizer sources (B)
AxB 7 1832675.0"™ 3744027.4™ 54725.70"™ 79000.12"
Error ulejl las 28 1113906.0 1926418.8 25770.94 84153.99
(CV.) @lyuis s - 27.9 22.9 27.1 23.3

il e doyd S5 5 o yd g Jlois ! e )0 5 dixe g (6,0 e yuE 0dimd LS S Py sk g % NS
ns, * and **: are non-significant and significant at 5 and 1% probability levels, respectively.

O 99 (b by Bl Sd g 5 (039 2 ORlejl U les T ek dulile -V Jos
Table 7- Mean comparison of the effects of experimental treatments on shoot fresh and dry weight of basil in two harvest

Bl 5 439 Al SUid 59
Slow Shoot fresh weight (kg ha®) Shoot dry weight (kg ha®)
Treatment Y o Y o Yo Yo
Harvest 1 Harvest 2 Harvest 1 Harvest 2
Control asls 1250.10 ¢ 2173.33°¢ 190.53 ¢ 921.32°
Chemical NPK NPK Loy 35 3640.13" 6230.11%® 636.90 ™ 1338.14°
Humic acid Segpn sl 242332 % 5103.35° 382.37¢ 908.96 °
Animal manure _jlss 355 4710.22® 6890.13 * 646.27 ™ 1318.40°
@3 mle Snged Sl TNPK 4573.35 7710.11°2 799.80 * 1427.81°2
Fertilizer NPK + Humic acid
sources o> ’?5 +NPK 462331 % 6453.34 759.93 ® 1388.83 2
NPK + Animal manure
954 9 951 "_"“ e 3916.76 ® 6390.10 ® 498.87 “ 1194.84 %
Macro and micro elements
] Seoged ol £ (g 795 ) 5140.20 7593.35° 836.23° 1471.80°
Animal manure + Humic acid
e glacile Weed free ;> L 4974.17°% 7970.80 ° 766.19 1698.29°
Weeds Weedy (ys 5 2595.10 ° 4165.10° 42153° 794.18°
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Means which follow the same letter are not statistically different at 5% probability level based on LSD test.
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Table 8- Analysis of variance of the effects of experimental treatments on total fresh and dry weight of basil in two harvest

an > 55 0l J5 Sid 39
Ol s 2alio ’ ' Total fresh weight Total dry weight
S0V ‘j‘}’ Y o Y o Y o Yo
) Harvest 1 Harvest 2 Harvest 1 Harvest 2
Block S'sh 2 1305869.0 7326689.6 61740.85 404794.92
(A) 52 slowils 1 42574667.9" 678304033.3" 6870215.53™ 23533722.0™
Weeds (A)
(8) sl 2 1076628.8 10896414.6 55034.88 86072.52
Error (a)
(B) o5 oo 52100537.9% 594726286 958979.89" 59165351
Fertilizer sources (B)
AxB 7 94709240.0"™ 11863500.0"™ 130554.43ns 106081.48"
Error ulejl las 28 3897692.7 3597733 56902.03 113603.77
(CV.) &lyis oy - 22.3 16.2 16.9 15.9

il e doyd S5 5 o yd g Jlois ! e )0 5 dixe g (6,0 e yuE 0dimd LS S Py sk g % NS
ns, * and **: are non-significant and significant at 5 and 1% probability levels, respectively.
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slaale s o8 amily bl cpdize S5 aingh 5 .2019)
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Table 9- Mean comparison of the effects of experimental treatments on total fresh weight, total dry weight and oil yield of
basil in two harvest
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Means which follow the same letter are not statistically different at 5% probability level based on LSD test.
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Table 10- Analysis of variance of the effects of experimental treatments on oil precentage and yeild of basil in two harvest
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ns, * and **: are non-significant and significant at 5 and 1% probability levels, respectively.
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Figure 1- Influence experimental treatments on oil perecentages of basil in harvest 1 (A) and harvest 2 (B)
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Means which follow the same letter are not statistically different at 5% probability level based on LSD test.
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Table 11- Analysis of variance of the effects of different fertilizer sources on total density and total dry weight of weeds in two

stages
S i sl J5 o165 i gbdle J5 WS (59
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Figure 2- Influence of different fertilizer sources on total density (A) and total dry weight (B) of weeds in two stages
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Means which follow the same letter are not statistically different at 5% probability level based on LSD test.
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