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Extended Abstract

1.

Introduction: The rapid growth of the world's population and food demand have made the use of
agricultural inputs such as pesticides and chemical fertilizers inevitable to achieve the highest yield per
unit area. The result of these activities during recent years has been the crisis of environmental pollution,
especially the pollution of water and soil resources, which has entered the human food chain and
threatened the health of human society. In order to overcome these issues and increase soil productivity
rate and improve plant growth, fertilizers and biological compounds could be considered as efficient
solution. Foliar application of organic compounds and bio-fertilizers is a suitable method for optimal
nutrition of plants and is considered as one of the effective solutions to quickly improve the yield and
quality of various crops. Therefore, this research was conducted with the aim of investigating the effect
of foliar application of humic acid, amino acid, and extract of Otostegia persica, Artemisia abrotanum
and Teucrium polium medicinal plants on the yield of tomato plant cv. “Sunseed 6189” under field
condition.

Materials and Methods: In order to investigate the effect of foliar application of humic acid, amino acid
and extract of Otostegia persica, Artemisia abrotanum and Teucrium polium medicinal plants on the yield
and yield components of tomato (Solanum lycopersicum) cv. “Sunseed 61897, an experiment was
conducted based on randomized complete blocks design with 15 treatments including humic acid (2, 4
and 6 g L), amino acid (2, 4 and 6 g L), extract of Otostegia persica, Artemisia abrotanum and
Teucrium polium medicinal plants (2 and 4 g L), mixed extracts (2 g L), humic acid + amino acid (4 g
LY and control (water), and 3 replications in Kohnuj, Kerman province during 2018-2019. In this
research, “Sunseed 6189” cultivar was cultivated. The seeds were purchased from Nanhenz Company
(Netherland). At the end of December, tomato seeds were sown in seedling trays contained peat moss
substrate, and after 30 d, the seedlings were ready to be transferred to the field. After the establishment
of seedlings (4-leaf stage), which took about 20 d, the foliar treatments were applied. Drip Irrigation was
done according to the rainfall and climate conditions, so that all experimental units were watered twice
per day, one time in the morning and the other in the evening for 20 min. Duration of daily watering was
gradually increased to 1 h as the seedling grew. At the end of the experiment, plant fresh and dry weight,
carotenoid, chlorophyll a, chlorophyll b and total chlorophyll content, fruit number, length and diameter,
yield per plant, marketable yield and total yield, tissue firmness, total soluble solid content, vitamin C,
fruit carotenoid, fruit anthocyanin, potassium and phosphorus content were measured.

Results and Discussion: The results showed that the highest fresh and dry weight of plant was observed
in control (water-treated plants) (1150 and 200 g). Also, the highest number of fruits per plant (30.3) and
yield (2.51 kg plant* and 50.3 ton h'!) was related to humic acid + amino acid (4 g L) treatment. The
results of previous researches demonstrated that humic acid increases the amino acids and proteins
content of plant tissues leading to enhancing the plant growth and yield performance. Also, the results of
this study showed that using combined treatment of humic acid and amino acid can amplify this positive
effect, so that the fruit diameter and length, and total yield of treated plant with humic acid + amino acid
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was significantly higher than those of control. The lowest anthocyanin content of fruit (3.212 pmol g™
was for combined treatment of humic acid + amino acid. The highest tissue firmness was recorded in
fruits treated with mixed extracts. Based on studies, using medicinal plants extract can lead to lower
activity of cell wall degrading enzymes resulting in more tissue firmness. According to obtained results,
amino acid treatment improved qualitative characteristics of tomato fruit and increased its nutrients
content. Increasing the absorption rate of N, P, K and some micro-nutrients induced by amino acids foliar
application was reported in different studies. Amino acids improve the efficiency of root absorption rate
resulting in higher macro and micro-nutrients content of plant cells.

4. Conclusion: Based on the obtained results, humic acid + amino acid (4 g L) and the mixed extract of
Otostegia persica, Artemisia abrotanum and Teucrium polium medicinal plants (2 g L) were the best
treatments to increase yield and yield components, and enhancing the fruit quality. Therefore, using these
treatments during the cultivation of tomato plant cv. “Sunseed 6189 is recommendable.

Keywords: Artemisia abrotanum, Otostegia persica, Teucrium polium, Bio-fertilizers, Organic
compounds

Citation: Sadeghi Ghahnasir, A., Aboutalebi Jahromi, A., Behrooznam, B., Hassanzadeh Khankahdani, H. &
Ejraei, A. (2023). The influence of foliar application of humic acid, amino acid and extract of Otostegia persica,
Artemisia abrotanum and Teucrium polium medicinal plants on yield and yield components of tomato (Solanum
lycopersicum). Journal of Vegetables Sciences, 13(1), 113-130. doi: 10.22034/1UVS.2022.1971285.1241

Copyrights:
Copyright for this article is retained by the author(s), with publication rights @ ®

granted to Journal of VVegetables Sciences. This is an open-access article distributed
under the terms of the Creative Commons Attribution License
(http://creativecommons.org/licenses/ by/4.0).




MY-IF) Olrino AFY bl g ks ) oyl AT 0,98 ¥ Jlo b g pole code acliliadgs

doi:10.22034/1UVS.2022.1971285.1241 g allio g5 YAVE-FAYY : Sedg SN LLs ), L2,

(Solanum lycopersicum L.) 5 84545 o ,Shos gl321 9 0 Slos

3T SIS 080 cpm ol T pl59 e plite ) g0 3t eI Wgal ymmndlins ) pmsiols Bolo yiuo!
"l o ySloas
Ol sz e ool ol5T olKils o g o SLEL ke 05,5 (615 (ggzmitils -
Ol et (oDl ST Rty e 0wl ( SLEL psle 09,8 o Ltils -Y
Ol ep ez oDl Sl5T olKiils ¢p g alg ¢ SLel pole 09,5 ¢ Loliwl =Y
OB 50,0 srmb wlie 5 (5,9LaS Ghygel g Dlidiod 35 10 o 2l g ol)5 Y game Slidiod i (Bioe —F
Olnl e omlee otz «(55,5L88 g 5 Sbjgal clinion lojls
aa84607@gmail.com :Jgws o ¢

OV i dy gyl VE VAL F g 5550 G, VA el o g ,b)

oS

Sgade S5, 51 (S 3 009 (LS Ay 49085 (51 cmilin (g um SB05S 9 T Sl 5 (5 (S Jglmo
el Bl owyp Sua b Gagh ol (s roddy 09l o0 Cgme ilite WY paze CadsS 9 0 Sdos @
o M sl 08 (S5 34 g5 0, hes p 0y9lS g 4o )0 S 019,10 (LS oslac g Aol a! (Ko gap il
79 F ¥ Somgmaanwl i Jolds slad 10 L (Bolai JolS sloSsly 7,k ©jygods dgly (n] 8,5 plil glac)so byl pls
S 5 i )3 9 0345 S (29,10 GBS ojlas s 0 5 F ¥ Clill (ol 50 0,5 7 g P Y Acselinl i 40 0,8
2 gloys Qlwl oS 50 vl jlowd 9 danolagul + Soogmdal 0,5 F S 5 9 (29,00 oLS ¥ ojlac yd jo 0,5 ¥
g 5151 ogue Slawi (s yin (yaiimod .ol oudlio (p,5 Yoo g NA¢) wbll jloud (0 aigy SLUS g 5 (439 S Tas abs
99 o] ] + S0 g dmww] jlows 43 bgs po (HLSD 43 ¢y B/Y g &gy o 5131 4 0,5 9uS Y/BY) 0 ,5hos g (sus Yo/Y)
g9 dpel sl + Snogadians! (oS 35 Hlond 4 by 55 (0,5 31 J909,5m0 YITIY) 0900 cpuileawgiil (yl5a0 (39 yi0S
G azgi b .og (w)yd + 0ygdS + jodE) 29,00 (lalS ojlac oS 35 09,5 @ baspo cgwo CBL w0 (3 e
90398l5 S (29,10 GBLS o)lac (S 5 Hlond (ruiarod 9 ddol sl + Sengad sl (oS § sl ool Camwody gl
A Sl gl 50 ogae oS g 8,5 os glil 0 S os (yl e (T it Jpa o oy

IS 0 ygalS 5 sr35S waio 3 (T S 3 1 galS” (sloelg

SO ol 5z (Sl coljs o pligne 8 (oo bl ol rall> SBolo bl
éﬁb; o)S-LA.C (_gl).‘>‘ 9 \))S.Lo.c » A.Iuo)é 9 0)9,.?1: ‘)..\.lf ‘5'.5)‘& ul.&bl.»f o)La.C 9 d.».m—‘\.\.w‘ su_iuo}a.%.\...ml ‘S.Ablem
MY (ONY o pale (Solanum lycopersicum L.)

@ ® oy by DLl lgd elsl el Bgima allie opl (5 sdtwnss sl olr >
Q9N poos (5‘)" 4\.1.790 wl...q g o olj O Hygody d.l.‘)r.o U"‘ g W) ul.‘> Sladlas laL.o.) ‘&‘)—‘




g O0ySdos p A0 g 0ygulS HulS 29,00 (LS o lac g ol ol (S g s b el y1 )AL4

5 S o] Gldlas guls 00,5 aud g ey
5 Jald oge S5 35 2 sl (slavanl cote 3G
50 2 38les 5 0y Sl Shy Sste N5 sbu
SRS Lyl o glasls Jals 5 (SiarsS Jpars
= .(Haghighi & Mozafarian, 2015) g
Seutr sly el laansl 5l oolainl jo pilic
Sl CeiS g oSles (Sidpid slayull
Capsicum) .y, Jals 4 (Camellia sp.)
Al-Said & Kamal 2008; Thomas ) (Annuam
20,5 b,l55 etal. 2009

L5l 5 olS o, oS casis JT olusS 5 5
e Sogrdwl alive B Sagd (aw; e
blss a5 005y DY 5i8 5 IMS5 S (slaeg S (sl
L @lié glags g robe bosizmy sloods JoSas
olias slasdlle s (Ahmad et al., 2020) s ls
Seogeil il 5 0,5 e Yoo 015 a5 ol
odd (5,847 ogre CoksS 5 0 Sles Sgi sl
Y oo,,l8 b L .(Aslani et al., 2018) <.l
35 5 (seiioge 9 olS W) Segamal 21 50 0,5
El-) ws,5 Cucumis sativus) Lz g odgs
(Nemr et al., 2012

mo3les (3l il e a5 (ormlo LS 5 b
Aied gyl oblS olac wigd slewd sl
Olislaguilal M= 5 (g)ls plalS (slaolac
Sools Jdoar 5 il (ool b Wy anse
@loed SVl g a3 (S (B 9 (9,Send
Cadlo 5l (S5 9 QLS ged g oy atlyi s
ooliiul 5,50 45 Slalllas i ol ol b s 3K, 3
ool el 5l Gy oo )5 4 (290l el ]

(Barreto et al. 2016) s5s

- ot 5 o (Artemisia aucheriy asS ae o

ol e slaaisS a5 cunl ol pl (550 lalS o 5
St (So5elgm Jud DL 5 5l oy s sl
95w 2o il g (LS g5, byl o aS

doddo
Solanum lycopersicum  _ole ob L 5,845 55
Sl ez 55 Slogee Dlom s it 5l S L
Jsdish 8 (oS|Gl 5 51 Lo s o8
L o0l (Afroz et al., 2010) coul & pslog g o
M Gl wdd A8, el PNV oy
B 2 el 00ls plaisl sg3 4y | (K 3amsS
slooslys 5l oslanl did 4y 5Ls g (e 05 Comex
tleord goosS 5 ST ads poans wiile (55,58
a>ly 5o Jypaze 3 8bee (VL 4 pliws sl
baealles ol 4t ol 03,5 pibolas! | xlaw
oasds Cempjluze (Fooll o el ladle o
0y O,lg a5 Gl 0o S g O milie S04
03,5 w9 1) (6 s sl Ceodlw 5 o0y (Ll slie
,skieas (Sheikhalipour et al.,, 2019) <ol
5 S Ggeme oRIPBl g DMSiw cnl 5l S el
Jo ol st SLaS 5 5 lassS kS b, sy
Dehghani Meshkani et al., ) ae iobe
Sonte 8y Ol o0 &S i slo0sS alax 51.(2011
At dio] ool 8,5 solawl (65,5LaS wladgs
g olsieas aal glanel 5l Wil e lalS
(El Naggar et al., 2009) oS solal 59,05
Syt el S 4y atelol (g5l> (slasgS (0934
aS 05l o0 S )0 39290 (lapesilS g S Cundg
@ yolie 5l (S p @i Japed 2ol o] cllid
Dy oS 8 Slas dgup g 0l Sl coles o g
olBl el ogS (nl (Labsle nl p ogdle
o SE Sl Glals 4y ) g ()59 02 ol
S5 olr SB 5l 0395 e 5l gax U 5 35
solazl ¢l egdle (Liu and Lee, 2012) &5’ o
(s s o985 el lalS )0 aial slasu 5|
S 0 Gl Bl Jobes o100 Ca gl &5k 5l el
“ o] GOl iy me i g (LS ooz <L)
b (Alfosea-Simon et al., 2020) s 0 a3
Syt el anselapul 1 j0 05 05 ks
2az GRlBl sene 5 (S pamS SiS5 5 )



"y

.Y GL}'.m.gU 9 )LQ.g Al o)Lm.'Za dY 099 Y Jl.w ‘Lb‘_g}.f..w lb}l.c Gnlc Mli.laa.é,o

5 oSkee p 0,55 5 (Artemisia abrotanum)

PN ol 8, N PaxeS o Sles (s3]
ailhie )0 glac, e bl i e (“Sunseed 61897)

2355 plil lo S Ll @oneS

L 59, g 3l

ool Jomo 5 (BLS Slge

Seagepipnl  (SbJele Sl gy n oliteas
0,965 g ase )3 AlS 25,10 (ylalS o jlas g atelapl
Sl 08, (S pazr S 0 Slas (slizl 5 0 Shes
J slaSsh mib B e saagn SPVAA
2 las e bl cod LY 5 L 10 L (Solas
IWAA-99 gla o b ole)S bl rsigS adlaie
OLel 35 70 (6 5eghS YO« ;0 gongS adhaie .0l | 2]
5 p5 Sl s ST L olal (B0 oxiz 05 OboS
Jsb 5o dyo s 51 5V e ¥V el I g Sis
Py Jled adds V) g A OF oLl
el 0als x8lg 3,5 4280 OA g ax 0 YV Ll e
sl 00 03,51 (V) Jgaz ,0 ol g S yg05] ol

OhHBwes g yuaicls Sole

Sloior SLaS 5 ol alaz 5l sl sdns, Sl o]
,ol5 (Pirzad et al., 2012) o5 o Lol gt
Teucrium) o,5ls 4 (Otostegia persica)
&S aiid olpl gyl sl Ko 5l (polium
Sldlas . Cowl ool ‘J»)‘)f LQQT 6’5)& Ao uab}
aS Cowl ools lzs Labiatae solgls 5l 6,5dS (59,
9 S5P ol (rigle wdgn 6 sl
Oyls ol sbas Jl ores ol OpilwgileSy)
Niazmand et ) s,la a>¢ LB > ,Bos I Ll
lon plail Lol Guilul sl S35 8li%a 5 Jgiu s
5 oVl JxSTg5l 6o Wogao ol wilul 5 JgigS
.Javidnia et al., 2010) 54 sl S50l 5
stble.?u Coo] g 00l o ,Lil 5)lge 4 axgi b
At @3 Sl Sy sloosS 9 I bS5 Sy
Ol ey baome b J55le (B9, S5 Gl plalS
«Sogedel (LIbJslme S o) Ban b Slegh
Ao y0 s)d.lf ‘5’.9)‘0 ul.QLf O)LAC 9 WTM‘

ToS il (Sl Colw 5 kel ©f 3 SB (905l s - Jgu
Table 1. The results of soil and irrigation water analysis of the research site in Kahnouj region

S
Soil
! il b i S e * ool e o ool s, sl Shed
pH Texture  (ojeiotpendSioman) - 0) o2 oo (o) @) ) ") e e
SAR " (s Mn G (o (o (@ (@
(Na/Ca+Mg) Na Ca+Mg (Ppm) Cu Fe Zn K P
(ppm) (ppm) (ppm)  (ppm)  (ppm)  (ppm)  (ppm)
7.8 RSN 0.74 1.06 4.1 1.52 0.048 0.136 0.092 215.8 9.2
Sandy
loam
t.;)lﬂ'."‘ %"‘
Irrigation water
PUIRVOW S Colas PR - +
pH clr Ss Glaw) ol e
e - sk Na s Tt
SAR o (ppm)
RS e S] (r" (r"
(rogils HCO; Cat+Mg
EC (mS (ppm)  (ppm)
cm™)
7.4 0.95 1112 1.92 1.3 2.3




g O0ySdos p A0 g 0ygulS HulS 29,00 (LS o lac g ol ol (S g s b el y1 NA

p5 ¥ T12 waiays gg)ls olS olac i) o 05 ¥
Fd 500,85 Y T13 e )o sg,l0 ol o)lac d jo
wieyd b )3 S Y 40,5 dS i) o S Y 408
A0S T Segeanenl 5 005 F (T4
Lo (o) vals :T15 5 aslo!
O+ sol> oolinul g0 dielanwl a5 ol ;S 4y 03y
Ol Ol (6355 45 g Sl BT aiel sl sy
Il olgo o gig o0 VI 1S ()50 yod :0bly o0 250
9 (F39 ey O 1S anel aeul (S35 oo A
B 5> SBhdslre iy woys 00 lT anelul
Ldpdy Oy e byl o g al> e
9218 LS 3l s S0 las (g,
il o syl LS 5l 5,50 lae gl Lialojl ol 4o
plalas, o Vo) 04 ) cawd 4 l) cads ez oLS
5 00,5 byle O L (O] aoys Av + Kis alS
Al 0ls 1,8 lae sles jo cel YV Soedy s
odwlCamsds Jolomo s g0 o> 0 48 8lge Mols s
Olieds saiBlo Jalow 5l g ol ools jaue Slo 3l
(Enayati etal., 2016) o ,5 oolawl ¢ jiole;] olge
Lyl 0590 ©lao
Soili b w3 9Sles 5 &g SAS 5 5 0o
(SS9 6 S ol gl a6 uSeslail Jlisss
a0 Ve gl b yel o cele FA Gond baasy
0, os (6 S o5l jalaieds ool ools 418 o 5 il
Wy o J5 0 Sles s pSojlwl 5l Gy (B9 BB
S9zy Dyge)d Sl g @Jleb cgolasl e Joame
Gh9p O Sdee lpedy Jpame ouile Bl 5 i
JB o Sloe g0 Sloe (IS polie ol a3 )5l
Wgrolasd ;o aigy ;0 Slao (pl (ke 25 51 09,8
s o5 b g a8 5 Jolo el sy S 3
& xSo;lusl (Mitutoyo PK-1012-Japan) Jlesws
355595 9«5 )3 b9l polaw arulre sl
solawl (ArNON, 1949) 65,1 (o, 5l ogue 9 S5 0 40
Jsb 55 siagibs Al olSins | 5 i rbas
5 FA+ 9 (Jds k5 sln yegil PPY 5 7Y lagss

SSiarsS "IA 4l 3, s o
RS LI SR S N SRGTLIS A URCVESURIEN-AY
SENPSTIE A SVE BV TP SET B
Srod el 5928 (ylangte B e )y09) Bl (n 5
e S 4 s> s Caglie dy el
S (558 s L2 (S5 5 (5590 Lo )F o9
P 2y SIS b Che Bes ogee Yl oge
4 o> Swglie Wil K5, g ojlul ((Sovw,
Sre Bs (omhetyy SOk bl
SR B ot o 7S (S aS g asli98
w5z gble o oS sl jladby L 6B
a8l 528

Sla g ;0 (S pazsS slo)ds ole)dl 2l 5o
CndS 5l e g il S ey s (gol> sl
5o o ol ey 4 Jlat oolel lalis g, ¥
S jloss 925 Jsb 5o, Ve ogas aS lalas il
laipy (6,5 5 cudls joal it Jlael Lo g0
b S9 S9zge Ll h bl 5 LSy ©jg0n
cdale b wlpsllacel o GuiSell (250 p2o pgens L
hpdy Oyee basd b ablie ly ey )
L S99 9 OB S8 pgems Sl comizeen
T sl len ale il 0 08 VIO cdile
(OleSs O g0 o jled solod Gkl s )3 oolax!
axllan 5,90 sl )lond
oS 5) adgelapul (Seogemapnl Sl cw)p jeliteas
9 0,505 IS (2g)ls (LS ojlas 5 (ool 3k
(S aSle izl 5 oSle iy
s o S VT Jelos addllas 550 (slo s
T3 Seagetorl 2l 55 05 ¥ T2 (Sagem
s o S Y Th (Seegapocnl 2l jo 05 7
2,5 5 T6 carwlawl i 0 0,5 F:T5 casloul
oLS o)las st o 08 Y TT caimlacul ) o
ol oS ojlac i 0 6,5 F T8 (ulS o)l
0350lS Lyl olS ojlae 1) 0 08 ¥ TO Ll
T11 w0505 g )lo oS oyl i) 3 2,5 F :T10



Na VfeY GL}'.m.gU 9 )LQ.g Al o)Lm.'Za dY 099 Y Jl.w ‘Lb‘_g}.f..w lb}l.c Gnlc Mli.laa.é,o

aS ols plas eeh opl 5l Jolb mlls gw,p (F
odalin wald Jleg jo S 9§ 0y e oM
carass wall les 0 vy Sl WSS
45 0o il (olugy Sb) w4 O g S
S ol Cenlond i S g 5 09 4 e
ohg Shash ool )0 Il slecaS 5 08 a5 el
Al 0 S T Segpannl i 005 Y Sy
Al G 4 |y Shoee S avass aelag!
3 O Olalllas ccwl ools iy o Slee ¢ ool
e e LSSl S S
Tattini et al., ) osb o ologn § Sljoing S
ael Glaswl 51 a,0B8 lals wdleas (1991
El Naggar et ) oS ool (59,005 gk oylgicas
(YY) Farajzadeh 4 Dadashzadeh .al., 2009
sobar el ladenl 3l Jslne a5 0is S 5158
Lgie g ous Hhad cons dlawy iul38l o (5510 sixe
Solanum )  ejewmw  oLS 0 ead 35
Sl 0ads o)Ll 850 » egdle ok (tuberosum
Sy |y aday A5e Al ehuga 5 olS Dy Seege
e Olge g DT B 398 oo o pal (rred 457 0SS oo
Ay ol JUs 4 5 a8 )5 18 olS sl o (s iy
(Delfine et al., 2005) b 1580 s Slas 4

o jusS

Ole i oSl Slulie @l eluly
Seogadienl b )3 0,5 F Jle )0 JS 9@ Jidg)lS
5 s pS 2 eSSk YVIV 5 TVIF ey
PS5 7 Lo oD Jud,lS oliae on it b oamlie
(5 039 5 2 S en B0 1) Seagamapnl 11 5o
Ao, yid 00,5 Fojlac b gl cme oglas aS 00y
anpelagel b oolyen Sagapaenl 2l 55 05 ¥ g
as ol las edwl cavs s (Y Jguz) cudla
P eS Y sleled ;0S5 aleil )5 Gl 8 e
P 0 SV oyeldS i) e e S Y+ 0lS
Pl S P g eysdS ojlas i o 6,5 Y iateys
£)5 s FITY 5 FIVA FI¥F) o s Sngumipn
@bl Bl 5l az 31 eay0 3 svaline (5 035 05 5

OhHBwes g yuaicls Sole

slosliinl b g 9o 5 2l 8 08555 sl p yiegili OV -
W98 g JS 5 D@ Ldg)ls polis ¥ LY Lyl
@Y Jslre o2 Vocally, cnl jo 0005 arlne
2 dgei 5 05 Wog sl Cawody Gandy il 1 a8

Chl a= [12.7 (A663) - 2.69(A645)] XV/(1000xW) .1 |
) alal,
Chi b= [22.9 (AB45) — 4.68 (AB63)] xV/(1000XW) v 1 |
Y alal,
Chl T= (chla + chib) X ol
N alal,

Car= [7.6 (A480 -1.49xA510)] x\//1000xW £ alul
¥ alal,

o e 0gee S8l Sl 5 Jslome el Slge PH
s SBR-32T) jegxs1y3, «yie pH 5l ool L
Oeeling olie ol (6 uSoslail (FT327) s st
oolitul b g gk Jd)lS" (6o b gl b &
sy 5l Al s Sesll (14Y4) Rangana s,
Olbewgi] Jlade 6 uSeslail cg> (Vava) Wagner
A oolaiwl diges

5 Sladse poisel By, 4 yaed g pSojll
sleslaiwl b (6,80 lac 5l o (9,3 Slolly peigel
ol YVe zee Jsb )0 flegidy Sl oliiws
oudS paie (Olsen et al., 1954) ai s 505kl
olBiws 1 oolaiwl b (6,080 lac 5l o 0gue <L o
Frosimald olS2ss ) odlial b omlty 5 Sl ir
(Enayati et al., 2016) w5, s 503l

0o by owyp o Wosls uib)ly a5
Slaslie 3 SAS 9.1 J153le 5 5l oolizul b oy,
05 Jiml gl 13 LSD (5051 bl ke

W) ﬁL?u‘ RN

5 5 038 Ao (ke Olwlie mli eluly
Yoo o VY0 o) sals [lad jo ol Sz
49 ﬁ)fY)Lo.:.?)O Slae (ol Gl Q_,“J:;ASS(P;
J392) (p,5 AR 5 TO+ o i) el Cansay 0l 2



g O0ySdos p A0 g 0ygulS HulS 29,00 (LS o lac g ol ol (S g s b el y1 Y.

'Jf 5 u.u.n ).:‘ o g ob‘b w‘)s‘ ‘) Lmub..\.&g.’)f
ST g5 o cogdleds .09l oo ogue JuSiS 9 (6 5
o it Glampl 0,5 b o] cute 2 g
.(Abdel-Mawgoud et al., 2007) s ls cuie il
(oW KSA-QBA—Q .\M‘ ‘;).» O).:)lsé\SW‘ AW L)"")‘)f
g ead ol jo iwgd 9 JS (i mi Sguge
Slgoe g gob, Sleogas depe » Gk (o
s> o (Nerietal., 2006) ool 35 50 oo 55
9 S 78 Sgue s Seogad Sl (b Jgloee ¢ b5
9 sjﬁ L)‘QJ 989y )‘ASA UMA‘).S‘ ‘(5"“)" ),oL».c ‘:‘)LY
9 Showwe,S adg g puwgd ol amas o
(Heydari & Khalili, 2013) os 559,
oenl 56 55 (¥-1F) Chamani , Shahsavan
oS 1y olbe; ol L9 IS uiljold 5 Sngun

IRV S

Sl 0)5elS d 5o 05l b g)lo g gl
Volesd jo 00l S8 Cdo flime (250 «hlie yo 5
(5 039 £55 2 5 koo YIVO) aelosl 2l y3 05

(Y Jguz) o ovnliee
b patie Gagh nl 5l Jele mbs pelul
o Soageidansl 955 SiS g 5059 DS
@S () &5 9l (8455 sleorSS) (e S5
9 5%l g, 2 (Y-YA) Pozshi ols s L
-a>¢5 59, » (Y+VF) Arshad 4 Khoshmaram
i o,Lal 55 YL o a5 jelailen ol Cailae 5558
oSy |y Shawes S arass Sl oo Sengeri!
Cd> dgp Gkl ooy s )3 )...,L, o
e S 89 15 sl Geizren g (238 olie
Khoshmaram & ) ssi co yiwgid o5 il
rexs 5 0dgi oG,k pl 5l as (Arshad, 2014



m VfeY Qb'-»o-fu 9 )LQ.g Al o)Lm.'Za dY 099 Y Jl.w ‘Lb‘_g}.f..w l°5‘1': Golc Mli.laa.é,o

OhHBwes g yuaicls Sole

Oliee 9 iS5 5 (139 12 (29310 LS 0 lac g diool vl (Ko gud sl i b slows 1= Jgum

NP4 Sy 50 39290 0150,
Table 2. Effect of different treatments of humic acid, amino acid and medicinal plants extract on fresh
and dry weight and leaf pigments content of tomato

o 5059 SaS 039 mekee) wSe 8 s 58 L) o isb- o) Judo s S
Treatment (£ (%) 0 eS 2eS GBoseS eSS GGojesS resS S neSek
Fresh Dry (3 Chlorophylla  Chlorophyll b G s
weight  weight  carotenoid (MY G FW)  (mg gt FW) Total
mg g oro
() (9 gglFW Chlorophyll
_ (mg g* FW)
Soo gt 2 700¢ 167bcd 2.549 11.9% 2.25' 14.1
Hur_nic 4 650¢f 158¢de 3.99bc 19.8f 3.50f 23.4f
(gcﬂfjl) 6 650  124fh 4.27° 27 42 5,022 32,42
aalaad 2 6507 1420%fg 3.20¢f 14.40 2.919 17.31
Amino N h .
acid 4 500" 105Y 2.25h 12.0% 2.47 14.45)
1 .
QLD 6 5o g1 3.30¢% 17.8h 4,07 21.99
25 o lac 2 350! 89 3.01f 16.6' 3.01¢ 19.62f
O.p. 4 _
extract 800¢ 157 cdef 3.454 16.1' 3.48f 19.61f
(gL™h
aopojlas 2 650¢f 130¢fohi 3.14¢f 18.79 3.68¢f 22.35¢
A.a. 4
extract 900¢ 174@be 3.98¢ 24.2¢ 4912 29.1¢
(gL™h
60,5205 o lac 2 1000° 192ab 4.21% 21.6¢ 4.38° 26.0¢
T.p.
extract 600f¢ 113l 4.282 21.6¢ 4.17% 25.8¢
(gLh
Op.+Aa 2
+T.p 7008 147 defgh 4.362 20.7¢ 3.88¢% 24.68
extracts
AA+HA 48007 150% 3.93° 25.3b 4.95° 30.2°
1150°  200° 16.11 3.48' 19.6"
el 2,739
Control
LSD 92 28.2 0.229 0.75 0.212 0.874
(p<0.05)

w2 b g)lo gime S LSD Q}Aﬂ oy 0 Jloixl mhaw )8 e S e B> S5 )b JBlas a5 ol Sk (g 2 40
Sengets HA 5 aislol AAA Teucrium polium T. p. Artemisia abrotanum :A. a. (Otostegia persica 0. p. .s,las

In each column, treatments followed by at least one same letter are not significantly different
based on LSD test at 5 % probability level. O.p.: Otostegia persica, A.a.: Artemisia
abrotanum, T.p.: Teucrium polium, AA: amino acid and HA: humic acid.
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Table 3. Effect of different treatments of humic acid, amino acid and medicinal plants extract on fruit characteristics and yield of tomato

e ST o Slas RVOWR I RSV e ) o, Sles S BRI JECOWR SV v

399 04t loss (= L.u) 0gu. 3
Sy s el o S Ly (6555 (05555 (LS (LS
Fruit number per  Fruit diameter Fruit lenath . . i .
plant (cm) ruit length (cm)  Single plant yield marketable Total Yield marketable Yield
(kg) Yield (kg) (ton ha't) (ton ha'l)
g 2 25pedet 5.34% 49258 2.40%° 1.820%f 47 9% 36,50
Humic flcid 4 28 72bed 5.60° 4,99 2.3580c 1.9020cd 46.9%¢ 38,120
QL9 6 29 3ebe 5.50% 5,17 2 43 1,84bccet 48.7% 36, 7hcdef
aialend 2 25,677 5.27b 4,79 1.93¢ 1.60° 38.7¢f 31.9°
A”gé“ﬁ_f‘)dd 4 24,330 5.23% 5,040 2.08°% 174 41.6°% 34.80%
6 ab a a be 1.88bcde be 37.6bede
26.67 5.71 5.59 2.28 45.7
SIS o lae 2 17.00% 5.322 4.90bed 1.06" 0.80' 21.3" 16.1'
O'?' e 53“ 4 20,67 5.622 5.32% 1.85' 1.42% 37.1f 28.4%
oL . . . . .
axay o lac 2 14.33¢ 4.94P 4.58¢ 1.619 1.239 32.20 24.7°
A.a. def def
a(‘geﬁ(.tf)a(:t 4 26.00% 5 442 5,025 2,024 1.73%% 40.4%f 34.7°
0525 o lae 2 24,00 5.672 5.11abcd 2.19% 1972 43,9 39.5%°
T'FE' elftf)am 4 28.00% 5.840 5,202 1.97¢f 1648 39.4¢f 32.8%
oL . . . . .
b b
O.p. + Aa. ? 29,6 5,52 4,970 2,390 208 47,8 e
+T.p extracts ' ' ' ' '
AA+ HA 4 30.3¢8 5.592 4_96bcd 2.518 2.152 50.32 43.12
salz Control 23.0°f 5612 5.352 1.85 1.659%f 37.1f 33.1¢%fg
LSD (p<0.05) 10.71 0.638 0.554 0.762 0.681 15.25 13.62

Artemisia abrotanum A. a. (Otostegia persica 0. p. .0,la pa b 5,15 sxe BB LSD 5031 0o )0 0 Jlot| zrhas 50 cdiiian S jidie By S5 sl JBlos a5 ol oSl g5 5o 50
Aol Soget HA g aolawl AA Teucrium polium T. p.
In each column, treatments followed by at least one same letter are not significantly different based on LSD test at 5 % probability level. O.p.:
Otostegia persica, A.a.: Artemisia abrotanum, T.p.: Teucrium polium, AA: amino acid and HA: humic acid.
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Table 4. Effect of medicinal plant extraction and amino acid on fruit quality characteristics of tomato

& ol _ -
RS G e dir e :’;;M) pS k) igilS ilgs]
(goye yosilo (32,0) )( ‘A/ B A Al (S Ve o (6,5 18 Jgo9,5e) (22 ,0) ey (20,9) punadS (Q2,0) youd

Firmness (kg/ ~ TSS (%) Vit P> c pH Carotenoid Antocyanin K (%) Ca (%) P (%)

cm?) (mlgalrgé)ng-l) (mg 100 g%) (umol gb)
Sl 2 4,442 3.40bede 24,044 5.92b 90.73be 3.4550 25247k 3.5272 0.161¢
Humic flcid 4 3.86bcd 3.30¢de 27.44b¢ 5.620 86.8¢% 3.331 2.53730¢ 3.260% 0.157%f

L
L 6 4.46% 4.002 28.532 5.66" 88.8bcd 3.6672 2.838P 3.193¢f 0.1802
sl 2 3.37¢% 3.30¢de 28.292 5.79¢ 70.9 3.576 2.9372b 3.327¢ 0.146¢
Aminoacid 4 3.500de 3.20¢ 18.70¢ 5.639 83.74¢f 3.455¢% 2.9692 3.460% 0.132Mii
(gL™h 6 4.04bc 3.70% 13.46K 5.81¢ 69.82" 3.576% 2.649° 3.460b° 0.156¢
oIS o lae 2 4.17% 3.30¢de 26.83° 5.764 92.652 3.515¢ 2.8662 3.127¢f 0.141fh
Op.extract 4 4,025 4.002 15.719 5.80¢ 85.85% 3.273% 2.9272 3.260% 0.146¢1
(gL™h
aiays olac 2 4,222 3.50bcd 14.72M 5.68" 86.80% 3.455¢% 2.514¢ 3.393¢ 0.122k
A'a(‘ée,i(.tf)a(:t 4 4,332 4,00 15.03%" 5.90b 88.76bcd 3.3641 2.922:b 3.6602 0.127ik
ool olae 2 4.04bc 3.60b¢ 15.13% 5.661 80.78 3.606° 2.636¢ 3.327¢d 0.1852
T"Zéeﬁ‘_tf)ad 4 4.41% 3.20¢ 13.94ii 5.962 90.672b¢ 3.394¢f 2.8662 3.260% 0.166b
Op.+Aa+Tp , 4.742 3.70% 28.272 5.67" 91.622 3.5455% 2.9232 3.5272 0.1752
extracts
AA+HA 4 3.880 3.20¢% 17.20f 5.73¢ 87.6% 3.212h 2.922%® 3.393 0.117%
ssLzControl 3.21¢ 3.1¢ 12.82k 5.79¢ 79.79 3.455¢% 2.650° 3.060f 0.1369"
LSD (p<0.05 0.969 0.33 0.944 0.024 3.19 0.0781 0.1173 0.134 0.0138
(p )

Artemisia abrotanum -A. a. (Otostegia persica 0. p. .05,lu pa b 5,10 cxe B3I LSD 5031 0o y0 0 Jloso| gl ;0 cdiiwen S s By G sl JBlos a5 oo Sl g 5o 50
Dol Soged HA 5 arolowl AA Teucrium polium T. p.
In each column, treatments followed by at least one same letter are not significantly different based on LSD test at 5 % probability level. O.p.:
Otostegia persica, A.a.: Artemisia abrotanum, T.p.: Teucrium polium, AA: amino acid and HA: humic acid.
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