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Extended Abstract

1. Introduction: Vegetables daily is vital for maintaining good health. They provide essential vitamins,
minerals, and other nutrients, including antioxidants and fiber. Research consistently shows that
individuals who consume at least five servings of vegetables each day have a lower risk of various
diseases, including cancer and heart disease. A diet rich in vegetables and fruits can help lower blood
pressure, reduce the risk of heart disease and stroke, prevent certain types of cancer, decrease the
likelihood of eye and digestive problems, and positively influence blood sugar levels, which can help
regulate appetite. Non-starchy vegetables and fruits, such as apples, pears, and leafy greens, may even
promote weight loss due to their low glycemic loads, which prevent blood sugar spikes that can trigger
hunger. Basil (Ocimum basilicum) is regarded as one of the most important edible crops in the Lamiaceae
family. This plant is widely distributed across tropical Asia, Africa, Central America, and South America.
Traditionally, basil has been used globally as both a fresh and dried medicinal herb to treat various
disorders, offering antispasmodic, carminative, and digestive remedies for conditions such as abdominal
cramps, fever, poor digestion, migraines, insomnia, depression, and dysentery. Fertilizers are essential
for balancing soluble nutrients in agricultural soil to support the germination and growth of crops,
ultimately maximizing yield. However, the continuous application of chemical fertilizers can lead to
diminishing returns over time as soil fertility declines and the physicochemical properties of the soil
deteriorate, resulting in arid conditions. Over time, it has become evident that chemical fertilizers can
degrade soil quality and disrupt microbial communities that are crucial for crop growth.This research was
conducted to evaluate the yield, growth, and quantitative characteristics of basil cultivars (green and
purple) across three consecutive cuttings under varying plant densities and manure rates in the climatic
conditions of Mashhad.

2. Materials and Methods: An experiment was conducted using a split-split plot layout based on a
randomized complete block design with three replications in Mashhad, located in Northeastern Iran under
a semi-arid climate. The main plot consisted of three harvests (first, second, and third), while subplots
included farmyard manure treatments (0 and 5 t/ha). Sub-subplots were randomized as factorial
combinations of three plant densities (30, 40, and 50 plants/m?) and two basil cultivars (green and purple).
The following parameters were statistically evaluated across the three consecutive harvests: plant height,
number of lateral branches per plant, maximum leaf area index, leaf fresh weight, total dry weight, and
total fresh yield. The data were analyzed using ANOVA, and means were compared using the LSD test.

3. Results and Discussion: The effect of plant density was significant for several parameters: the number
of branches per plant, maximum leaf area index, fresh yield of leaves, total fresh weight, and total dry
weight of the basil plants. The effect of harvest timing was significant on plant height, number of branches
per plant, maximum leaf area index, fresh yield of leaves, and total fresh weight. Additionally, plant
height, fresh yield of leaves, total dry weight, and total fresh weight of basil were significantly influenced
by the interaction between plant densities and cow manure levels. The interaction between cultivars and
harvest timing significantly affected plant height. Furthermore, both total dry weight and total fresh
weight of basil were significantly influenced by the interactions between plant density and harvest timing
as well as between plant density and cultivar selection. Total dry weight and total fresh weight of basil
were significantly affected by the interaction between cow manure and other factors. The results of this
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research revealed that across three harvests, the application of decomposed cow manure, in conjunction
with plant density and cultivar selection, significantly influenced the characteristics of the basil plants.
The highest yield was observed during the second harvest, while the optimal total fresh weight and fresh
leaf weight were recorded during the initial harvest. Among the three plant densities tested, the most
favorable yields were achieved at densities of 30 and 50 plants per square meter, with the highest total
fresh weight, dry weight, and leaf fresh weight observed at a density of 50 plants per square meter. When
comparing the two cultivars, the green basil variety demonstrated the highest yield.

4. Conclusion: The results of this experiment indicated that basil cultivars exhibited varying responses to
different planting densities and levels of cow manure. In general, the findings suggest that the most
effective fertilizer treatment for the green basil cultivar involves applying 5 tons per hectare of manure at
a plant density of 50 plants per square meter. These results imply that a sustainable approach can
effectively enhance vegetable production by providing essential nutrients and improving soil structure.
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Figure 1- Mean comparisons for the interaction effects of manure and density on plant height, leaf

fresh yield and total fresh and dry yield of basil cultivars (In each figure, means followed by the same
letters are not significantly different according to LSD test P<0.05).
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Table 4- Mean comparisons for the effect of harvest on the vegetative traits of basil cultivars

S sliohe @l e s gl S dS 50

) g el _ -
O Wgs yo Sy b Fresh yield of Total fresh weight
Harvest Plant . leaves (g.m?) of plant(g.m?)
height(cm) Number of Maximum leaf
branches per plant area index
It 74.8 ** 7.5° 6.1° 991.5° 2893.5¢
2nd 82.7°% 8.272 6.72 850.3° 2252.9°
3rd 82.272 7.3 59° 809.5° 2146.8°
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*In each column, means followed by the same letters are not significantly different according to
LSD test (P<0.05).
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Table 5- Mean comparisons for the effect of density on the measured traits of basil cultivars
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*In each column, means followed by the same letters are not significantly different according to
LSD test (P <0.05).
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Figure 2- Mean comparisons for the interaction effect of harvest and cultivar on plant

height of green and purple cultivars of basil (Means followed by the same letters are not
significantly different according to LSD test P<0.05).



vy VBT ylio g 3l ¥ oyl IF 0595 A Jlo las o pole sole aoliladgs

aald 4 Coud (10 065 Bran (¥ Jgo) 09 yilien
oL, ¢ Badalzadeh .oisu ogg |, o,Sles
503k 9yl kS S (s Gl 5 2016)
oolawl i1 o (Dracocephalum moldavica L.)
Sejee A 0,S IS el slesss
S Juds 4 adllae ol (o eld 555 Byas
yolis 4y (g wd 90 9 S (Sojelsm slacallas
OBy Ol olS wl) Brae o5 5 Braey alis
el 0000

gl 2l )3 gy Slows AIBIL 5 o515 a8l
el Rl b, S o Sles o5 0l
g 3 S WVIV L ol Gy oS 5,50
J992) sl Cows 4y gy e )0 @y 00 o515 ol
b (2014) ) Sen g Zokaee v, ,o (F
W8S azs ol olS 2 w15 Sl 6y 2 o)
S el 5 o sinn ;5 & SIS 1,5 sl Bl o
GireS g (rie S 6ysba il Sp 5o Slhee
Eroye S T A lales 1 Sy 50 Shee
o> B adl) o515 (il awsy so Hhal a4y ol Caws 4
o & shee Jelse 45 el sad s (sllas
J e 5o 5 418,518 olS eoliinl 5550 (55 g0
oS oy JBlam @y slaSer (y550 9 SlaSgr 05,0 L,
Cewlodd czge 1) S 5 i ol cele o
o 85 45 915 S5 55 03, o0k 1 e ils il
S ploilan 45 s ity & o (5 VL 8 Shae
Sleogas Jdo 4 Yleizl pol (nl s 5,58 5538
byye glop 5 ol delse 5l 5 o8, ol s (S
a5 ol s 5 65Ty g ol 05 Ul 1ol e
RSP IO EPWNNE JF I
Sfdes (n i a5 6 0kl ald 4y Cos S
80) o515 YL )3 (o 095 Bpas Gl S 5
o515 g wald 50 58 (e (n eS g (e e 0 S
) JSS) ael e a5 mu e yie j0 Aig Ve

RULS BT L

S p w2l SSlos
el Sl 45 ol ol laopSils dlio b
O 9 28 Jolo ped (0 FIV L S
Pom o 0 JMe (2 5eS & S 30 (e 50
FSlas (Y Jgoz) 09 yiden do,0 VYOO L Ll
I3 35 S 55 (5 0 Brae b Sl a3y
Sfkes g 09yl (ool 355 Bpae pae 4 o
oS S phe (22l Al ST Jol> 6 5L
e pole oald 5k 5l oals 055 Sras 36
obS (hag) Wby Su S el (9 epas w
(Mirhashemi et 5, zhaw asls Sgugs 45 ouds
Sl Jlos a1y sius, o Slee i3l g al., 2009)
Sy g pals SSlas 55 G o515 I
oS5 VIV L ol Gliee oyt 90355 T Gl
OB L Glies G yeS ) Comd 2 y0 iy AT O
391yl b0,y FAUD (mojeyin j0 wigy Yo (SIS
O,y olS 2 o515 Sl s9) » (segi 5o (P J5o2)
e R e e
RreS g Oges Mg ) Sl (a3 lh o iy
S g o de Tl a4 bape e
o las 55 o8, eolw il (Zokaee et al., 2014)
B9 i o o) Sl S haw (a2 Slas a5
N S B e
sy &8y OO St 4 baipe s 03, )0 S
5 e S Sleegas I 86 il o5 oo
3 oM ) boaslie ;o 68, cnl SYL 6,5k
oo et (292 9 o Ll 0
Sy 50 des
Jol ez 0 a5 ol s b Sk anglie als
Erorie 3 8 AND L Sy 5 o Shes oYl
GRS S 4 e g pgd Slager b Jel>
Jol oo 59 S r 5 s i g wdls 1) 5 Shee

Qo3 YYD pow (> 5o Ol Ol (9 yieS A G



Ol el (Slugy 0 Slos g oy p digr 515 g (010 095 Zobuw I YA

O Bras aS olo HLis o S15 ¢ sold 05 blats )il
ol cel oST5 an o j0 slo 05 LS jo o
@l sald 4 Cewd mpeyie 0 Ae IS5 ()9
OO Sras Glp e IS 5 (59 cr YL a5 glasS
9 &rere )0 Ay B0 &g o515 5 elo 255 LS o
& gopeyie o &g Ve oS5 g aall o 55 o eS
ol Glas o515 g e blaie 310V JSK5) dl cawo
B 09 By 0 &g B0 (ST ez dw e 50 a5
5 059 Yk S s sk iy (6 VL Wi JS
5 Erere 5 g O oS5 Jsl ez sln S
By 8 Yo (S g pom ez Sl 55 oS
(O JS8) sl e @

G S ¥ ol
Slade oy i a8 ol lid bSOl aslie gl
&y 33 p S VARYIO L Jol oz 0 690 JS 5 03
o e 5O Ol S @ S &5 el Cins
355 00l Yl gy (Y Jguz) 0gs ylion ao )0 YT/A
(sold 095 LS 1o 15 0 B pas aS ols lid 55 sels
I olge oo Lls ls ialdl 1) sy S 5 03
ol ol s B s Ol (6 e S, il
Oebiore (B aS Sl oo LYo dlex 3l ol
38kae ralidl )0 (I sloosS (65 il 4 slizal b
(Mahfouz & wlesls 13 aul 5,50 1, LS
Sharafaldin, 2007; Khalid et al., 2006)
olzalas ols las 50 o515 eol il 1 Kleo duslie
P 039 e g ol Gl BN & JS 5 (59 ST
P VIPVIY b peyie j3 6592 B0 oS15 p0 i JS
O Ol 7S 4 S a5 0 oalin 000 5
3 mS VIAFIE L mjeyie o aig Yo oS5 4o
(F Jgoz) og YL wsye YY L plpy ey
STy 3l wyp 0 2008) ol Ses 5 Heidari
(Mentha piperita  Jals gl oS sg, glae
S 615 eVl 31, 5 o Slae it L)
oS

03 45 ol L5 55 o8, ool S Sl sl
Flocsls @V IS 5 (s MR 4 Cod e
O Bracas ols (lid 08, g ol 095 wlSge Jildie
Ol Bl s ol 4 i (alo 295 LS yo (o
5 09 e ey 9 0B 08, 90 2 0 S S s
blae ST JS2) ols olaizl ogs a4 5 5YL @iy
o oS5 I3 48 Sl i 68, 5 oS5 iy
—a el b, pd) 90 8 )0 A IS 5 (59 LRl
039 SRl 4 S o515 s 58 )3 G 05, 4S5 oo
05 5 035 oVl 5 5 agi s by 53y IS 5
5 @y 50 g B o515 50 e o) Gl Gp
2 e Vo oS5 o i 68, lp S ereS
AV JS) el s 4y 1 0 00



va \F.¥ UL».w.o) 9 3l ¥ o lows 7 090 A Jlw > g ,eg.LC ‘soJ.C aolladgo

RULS BT L

| po |1>3) o f“s)
G i Green cultivar
reen cultivar - .
| T 2 )
& P ‘_:1*"-»4 0) & Purple cultivar
= urple cultivar g
2600 - a a < 3500
3 5500 1 1o b o = 3000
400 c 3 <2500
5 400 d i, O
5300 - v, 5 2000
) g ® 2 1500
& 5200 7 ? = 1000
= 100 - £ 500
E 0 - g 0
30 40 50 &= 30 40 50
& I3
4 .'J’J Sor o1y
Plant density (No.m?) Plant density (No.m?)

oSl (JS5 50 50) plouy pByl digy JS SUS g 5 059 2 o515 Rlike P (eRileo il - T S
(5,05 (gl e BB K085 b s s gy Jleil s ;0 LSD (5031 Lolsl 3 oS o B9 > (51l
Figure 3- Mean comparisons for the interaction effects of density on the total fresh and dry

weight of basil cultivars (In each figure, means followed by the same letters are not significantly different
according to LSD test P<0.05).

Tt W i,

PuI‘ple cultivar Purple cultivar

| . : & e S
& ) g Green cultivar
g Green cultivar a &0
sn 600 1 = 3500 -
= S 4
= i [ a §
3 5 500 . 3 & 3000 b b
< 400 - b b N2 2500 A
2 2 2000 ¢
= = ]
¥, =0 300 - > 2
Y < 1500 o
2 g 200 A éﬁ 1000 -
g 100 + £ 500 -
S =
0 T 0 T
0 5 0 5
ol oS solo 0gS
Manure (t.ha'!) Manure (t.ha'!)

—oeSile (JS 5a 3) ol Pyl gy IS SULS g 5 (939 3 (o010 095 Jiliie T (puSlae A Lo —F S

(35,005 (g5l g BT 0S5 L do po . Jleio | e )0 LSD el (bl jo oS e By > (sl ls sl
Figure 4- Mean comparisons for the interaction effects of manure on the total fresh and dry weight
of basil cultivars



oLy pB,l (M gy 0, 5dos g oy p dig o515 9 (010 095 Zokaw SI A

3500

3000

Sor S5 0ds
Total fresh weight of plant (g.m?)

(=]

a
b
c c

2500 de de
2000
1500
1000

500

Ist 2nd

EAEEE

Density= 30

Ve=poS1ys
Density=40

Jefsity=50
de Cd
e |
3rd

Harvest

Shls slogeSibe) Gl y P8yl &g IS 5 039 32 0515 9 (w4690 Jolitie 51 (aSloo A Lo -0 JSCio

(5,5 (g5l goe B K0Sy b oo iy Jlio] mhas ;0 LSD (g0l (bl s oS i B9,
Figure 5- Mean comparisons for the interaction effects of harvest and density on the total
fresh weight of basil cultivars (Means followed by the same letters are not significantly different
according to LSD test P<0.05).

Tahmasebi (f Jgoz) del casd a5 g0 0 %0 10 5
Gl bl Sl oy p o (2020) o) Ses
5 GLESe o gy Free e g¥evee Yooue Nenen)
(Cynara scolymus L.) 53,55 ol (g9,
@lse slaplal J5' Sas 559 G b o5 2535 onalis
Oezeed ol Cawody LS o gy e Feeew (ST 00
U5 0 ,Skae o5 ol 0l 3Lt 3,530 Slalllan b
Sloire (ot &g o515 b (sadyi S o0bo
sl ylis o8, ool I .(Tharp & Kells, 2001) s,ls
LAt e o3, 4 g S SCiS (59 (n b &S

Cabslo
D b e 45 ols Lt 0B, 5 cold 355 lize S

J S s Rl e (sold 355 LS s
Wb aaldh 4 Cend e o) )0 @pee ,0 g
Olpds by 08) 50 (0 395 Sras &S >y
(F USD) olas lid o5 5l aall 4 caes 1y (g0l

Gy JS SLS 059
539 Oyt &S Sl lis b Sl aslie gl
o 098 USe 0 (5 0 Bras lp wy S S
s 6 Vb 8 Shae anlis 4 Cas g del s @
oLS b oo slagasls 5l (o w5 SiS (3
5o OLS ).:.w..\.’ wﬂﬁﬁﬁ OMOQLA‘MJ ‘Q—‘ ou‘)S‘ 9 009
—oo ol ol lalyd dge Jodo 4 sid
31 sold 055 8 rae a5 sl ools las cilaass ol
28lys sl Ll Sysge oS s Gl )b
lop Bl JEsle ;o 8,0 55 g by 65y
03k Pl case (S pedplie 3 S0
oo ol gl pg)ls olS jo 3 Shes 5 (s
Sile dslio ((Arabaci & Bayram, 2004) 545
S 9 r e g S S J5 S (59 Gl
Yeo500 lapSTy sy cud i @ aigy JS S (59



AY VBT ylio g 3l ¥ oyl IF 0595 A Jlo las o pole sole aoliladgs

Slao g ad) p Gdrej, 9 Spacy pole alex
s ylogme U gl pB i,
9 0515 b ool wonpgy (555 255 B pas 4S5 sk
3 sl (alpen b son S5 Slie n o8,
Slr 5es oy w6385 Hle 90 Al
5 el w4y el 055 LS o 5 O Brae
slaeSy sy o Ses oy 0515 dw ( alie
Sas g 53 8ee Vb g @ye e 0 Lin B 5 Y
G2 00 (SISl Sp 5 0 Shes 5 2l sl
@) 90 O dwolie 0 ab cdslie aeye o
dalia ;0 ol Cesd 4 S 08, (610 0 o 0 5L
5 p9 o 0 S oSbes VL e 4
5 oShee 5 g Falee slaplail o Sles iy
waz gl o IS joba el caws a4 Jol oz 0 Sy
Srae oS b gle Olfes Ghosin ol @
15 celio 08, 5 o515 bl b ol yan JT glaosS
=y Sunae 50 So3elsST Jgol 5l 6 S0 sl
Jlis a1y ol olS pB)1 5o plle oy wilss e

b asls

S 5wl

9 RyR proe Coglee lawgs ogn (pl Hlxel
— e 45 ol u...ol.) Qs (g ) olZislos &, 9kd
D9b oo (6l Kl aliwg

RULS BT L

olidlas ols lis 50 o8, 9 o515 alEgs Jolaie
ab By J5 S5 iy A e oS5
AL o Sas s o8, (oS5 4w 2 )0 aS (5 5ba
2 i S B 5SS G i 9 Sl
@ e 03 Sl reste j0 4 B0 9 T slapSTs
S8 sylel maw G o g lel bl 1 as ael cuss
Eyoye y &g Yo @ SI5 0 lie (S a8 5
Bae ST UK ab sanlie b o8, oy
OO BrasaS oy lid 55 1515 g eld 095 ailEgs
039 ORIR o 0515 a2 50 (oals 355 LS o
Sl sals 5 Ll s gpeyie jo g JS St
s 41y Skae 8l e e 43 ¥ b oS5
O & 5 W B 1ST 50 ioren B
039 Or-ba g S8l el Duda &y 5 SLS
23 N 00 o515 5 095 Srae lp Wi J5 Sis
g Ve @515 50 aald slp Glime (205 9 @ ye e
ol %e g Heldart .(V i) o soslive g po yie jo
Gy Yo 518 OY A oS5 ez wyp o (2008)
P o 8les (i Ll gl ol 555 @y 5o
Dadvand .u65,5 (5,158 o515 o 5V 5l 1) Sas
P o, 69y 2wy 5o (2008) ol Sen 5 Sarab

GSe o aig VP gV oo NEEEEF &SI aw
VPeeee g YEPFFF SlanSly o iy a4 S

Sl Cows 4y LS o WSg

555 e S joboty 4 ol Lt dnlllne ol b
5 oieke oKl lyied b, wiS s JI
2 lg oo ey lame baa> liul) jo SG55lsST
)‘)5 ).b.u Lg»w Lgl.tbobl.@i J).AA u,ublf S
oSl Jds a4 ‘_sJT clrogS Bras 0,5
2y Jad Jsb yo olie polie 5 olaie g (o



Ol"?.) Plé)‘ gs‘:‘?.ﬁ) ‘>)S*L°-‘ 9oy g ATy p.f‘).: 9 L§°“> .>9.§ CB""“’ )_,I AY

yellow poplar (Liriodendron tulipifera
Lin.) in a nursery system. Forest
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