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Abstract
field experiments was conducted in the farm of the Faculty of Agriculture, Omar Al-Mukhtar University during the

2022 season, to study the effect of folair application of humic acid on the vegetative growth of tomato. The
experiment was on the effect of spray concentration with humic acid and the treatments were: spraying with water
only (control), spraying with a concentration of 1% (after 3 weeks of cultivation), and spraying with a concentration
of 2% (after 3 weeks of planting). The planting date was 8/8/2022, and the age of the seedlings were 45 days. The

design of the experiment was randomized complete block with three replications.
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The studied vegetative traits were (plant height, number of leaves, number of flowering branches, leaf area,
chlorophyll, fresh and dry weights). The results showed in the experiment that spraying with a concentration of 2%
three weeks after planting recorded the highest values for all vegetative traits: plant height, number of leaves, number
of flowering branches, leaf area, chlorophyll, fresh weight, dry weight, followed by spraying with concentration of
1%. after three weeks of cultivation, compared to the control treatment, which recorded the lowest values for

vegetative growth traits.

Keywords: Organic fertilization - humic acid (HA) - vegetative growth

:dasial)
it LS cpulalladl axy ollall 8 73l ziie 5T S (Lycopersicon  esculantum)  ablekll ax
iy Alills Aaall LIV abaals dnlud) diaY) palaally clisalial) e 2um miie ae cpsSillly
cilalially GLLY) e 2l (gean 5SS 51 Al g€ iy 3yhall (e Ao giia Ao sana (B eSlginl
@sind) Wllal) = Ly) sl (Nour et al., 2013; Radzevicius et al., 2013). @l pially clalll

2DV e A ode 4.72 Mea e aalias S5y Al dslal) aSIl (e (da (yple 163.5 alaladal)

U Led o ecund Alle 4006 4ad Ll (il \giliiie Jhlall(Richardson, 2012; FAO, 2016) .
(Yuan et al., Uayull saliass ccullgiDl salass « (Salehi et al., 2019)32u83 saliae ailiad

Ll o 0% Aysumal) 5aanl cdygumall Baan) platinly ja€ IS abladall sasag 2l 552004).
sald) e adings dina Lgiasas ablebll Jsane o Gysmall s20uY) S8l 5 lall 505 Gty aalaall
(Gao et al., 2023) Al chins dyguand) 320u¥) £ lils Al & S g sty A5l 8 3 aianl

LS pal) Alia) il a8y cclilall satl Aallia yue Aysacmnd) Sl s ) A5l 0)5S5 o) wSLED (e
gl 8 Ae ) Jraalaall 5ags A Sl o3 Aallaal Allall (o At 3halie & 4yl Y 4l
asblin) (Says (35 Jilas clinm (Gynuna) Ailine JIC&T 8 (HA)  cliosell laan 357 ¢ punalal)
((Bhatt siall et s ¢ gsdll Alalaay ¢ Bysll (il s Al g dilide bl DA e dpillsl Jaalaall
and Singh 2022)

dgsanll paleal) e dald say (LSl (e maall (e ailaie e Taula oo Bl (HA) cliagied) Giaes
sLall (8 lsall AL Loy dpmanll Cagplall cant o Lal) & LM ALE e a5 cAdpmaall dplaally Asliay)
(Tan 2003). LAl Glia 5 @lall g Ao caline 8 g3 Al ¢ (Pettit 2004) 4550 cagplall s

8157 805 Al Aygaad et o 45liSa Jaad dus (gounnll uadill (aiads sas Lylad HA 1) 2
clilal Jals dabide LT DA G Jagioall Ll il Julisy aabily cilall sas 5ajads &850 eabial)
O] ale (S8 dliagel) (mea L) #1382 (Unlu et al., 2011; Moraditochaee, 2012).43 5,
a2 2z 4 Atiyeh et al. (2002) 2l cua Al (e alabadall clilal 25000 yabiall aliaisl 56 WS

Ol ) Gl Jaa )y L Juadl Lol o alalalall cdlig cyedal cde )yl A5 Ay Jausy & Sliagel) (aea
442




oasal sl (50 ol aay Ebrahim et al. (2012) (Jidlyy Al pabial)l aliaial 3ol
aliall o2a @hyling AR jealiall Galiaicl 50050 Aagi alalakall chlilal (gpumdll saill ey Slaa gl
«ly ) 4ilm) (Abdel- Mawgoud et al., 2007). lall sai jadatis calall (gguall Jaliall 3 235031
(Dursun et LAl 4,0es 305 Aams Aall paliall Jaiy gabiaial (8 Lss oo dliagedl (aes aly
o s all Labiall JSLel pe delall e 5508l 4l o san clisiell (mes oY Blaal., 2013).
&b 090l 0% a3 ¢ (Khaled and Fawy, 2011)3ll yaliall cBlalaS Jaall s LAY duie
Asri and (Kazemi, 2013; Ekinci et al., 2015; «lilall 83l 2882l paliall g5y Jé
e sl Ul il sl Gaea 385 80 and ) dulall s3a Cangs Demirtas, 2015).
cblalall gyt saill Ciliia
Gl Gk Algall
il Al @1y 2022 Al o)) ausall DA U] e dralas del)3l S de)je B dgyail) e
b el de )y i ablelall gpadll sall e aalill dlabee I 2LaYG 35S 5 Slasiell Gaesy il
sy 45 DA jee OIS 5 el s (uhanel 8
o 300 Gee Ao dndaus cilie 240 5 My ¢ agd ke il ol ) Ll andyl) adge 8 Al G g
DAl afise Ay e Dl apand g diill 03¢d A8lslly ALl (ailadll (any o Capaill de )3l J8
Black, )S3 Lal Ly cDLlaill ehay HUisall jae daals Loyl A0S0 Ll and ) Ledlosls il andy

( (1965
(1) Jsas>
2022 Aol puisa b dadl Al Ldlaslly L) patladl 1 Jsas
asil sl Gailad
15.25 Jay (%) Al a5
53.60 il
31.15 b
2.45 (%) O.M,iypnc 30k
1.30 (em/ sale) SliseS Juas
0.23 (%) S g
7.96 pH
1.26 % (Ca CO3) asdlSll CiligyS
118 (PPM) 2 52ulisy

443



(HA) chagigh (anal Libasl) Gailadll .2 Jga

sl Gsinal
0.8 EC dS/m (1:2)
7.5 pH
70 OM (%)
Macronutrients (%)
5.0
0.5
4.0
Micronutrients (mg/Kg)
250 Zn
400 Fe
240 Mn

(ATl asaal
r sl e O alaall aysi S5 ) Sa EDE pe Al pial) ALalS e Ual) IS Ayl ppenss
(aals ) e o Lally 50 .1
(b e alad ED 0 %1 S5 (bl L2
(b e bl EDB 0 ) %2 S5 ()l L3
g ydal) Ay padd) Cilaual)
th)l ange DA 200 bl Jiaas &
() bl g i) o
ol [ahsY) 2e e
il fAg sl @é&\ Qe e
(Can) Ayl dalud) @
( Abo dahe, Y.M. (1991)_le lalcie) Za)sl 48kl 485l daluall Glua &
Leie Candady lagial) 3afssan o 48y JS 055 da o8 Alebae JS e il JSU 3)0 5 380 23 Cu
)5l dalise Chrnny Led Ul 550 Jang dalusall pslea il QBN Aasialy  aud dalusy Galydl
: Aol Adaleal) o
dcshidl Gal@Y) dalue baugie X Ay )5 Jawsie =( %an) 485 dalise
o=b8Y) (35 danigia
GhY) 23 X 480l dale =( Pan) sl Aalusall 480 dalisall Clus

444



b s px 100/pake Jigysl<) e Bl (sgina i @
) 0»S3 Ll Ly (spectrophotometer ) Cildaall Jlaaiwly Jos yol€I) oy (3hs¥1 (g5ime padi o
o e 10 e A Alba 8 G oyl GV e anl (5 381 23 Cus( (Ranganna, (1977
Jlasins Je 20 (A anall JuaSly (65$5al) R0 Slea Aaidyy paliinall Juad a5 %85 385 Gsual)
645 asall Jshall die Jgall Calhaal) Slea Jlainly paliiwdl 455 sal) 236 <y %85 sl
AU Asleall o Finagils 663
Total chlorophyll= =20.2x D645+ 8.02x D663( v/ wx1000)
U
- Suagili 645 sl Johall xie jleall 30) 3= D645
Fuesili 663 ase oasall Jshll vie Sleal) 5¢) = D663

(@l [aaS) Zolall KU o6l e

(@l [aaS) Galadl KU sl e
SSlasy! Jalaill
A Hladiul (Design Randomized  Completely) JuwlSll Jlgdall avaail) Jlaainly 4 a0l b
(9=3x3). ) Ko LD alsy Sluasagl) (meal 385
Gsira (ayd JA Ak alasiuly Aahia) cDlelaal) o sia 35)lay (oolil) Jlad) Slasyl Jalaill gya]
«SAS) zalin slaiinl (Gomez and Gomez (1984) 0)S3 Wl e (%0.05 4 sina (g5iua 22(LSD)
.(2008
Ladlially i)
Glia o dibiie S5 ianell aans GILEE (3) ad) dsaal) (b daimse b LS il Caaa
sl Aalusadl Apaill g8 sac 3hsY) aae el g L)) " i Caia alaladall A jaall (gpadl) sl
35 Ul o ) @yelal 2022 sail) ange DA s Ll 4lie (Galadl (sl cmiUall (sl c byl
e (b aae el ¢ L) dypamdll ciliaal) apead andl) el Jas de )3 e alond EOU5 a2y %2
341.47 15.85 ¢79.20 «xx89.23:lall o3sd) czildall o350 ¢ Ju ol (sl Aalisall cigyasll e yaY)
Ao 3l e gl B 2 %1 3 Gl 4l ( sl e can 917.67 aaS 4.96 40.45 o
Ll Alalasy L5lia o(an 794.00 aaS 3.97  ¢40.45 @ 291.60 13.44 64.32 2u70.32)
A41.17 221428 11.95 45.36 xu53.22) isynall dyyamall il gpend Jif cila s 0
sl e o(ax 617.50 «2283.36
G a3 HA 850 (5,0 o lasg Gas Ebrahim ef al. (2012) sans e g Legle Juanill gl 3amg
clall gpaal) Laliall 6 aalos ) A8 pialiall (aliaiel 5ol A ahlalall chlilal (gyamdll sl
2 Uss Dy HA Cualy ol ) 4Lyl . (Abdel- Mawgoud et al., 2007) <lall sa judasy

445



o sau HA oY Bl (Dursun et al, 2013)Lal) 430 50l dam 4803 jualiall Jéiy el
Dmaliall EBLaS Jrany Ml LAY dusiel 6 audgiodll dabiaal JShell ae Jeliill o 5508l 4l
bl 8 5yKlly 258N jualiall Jilsis Ji 3 e 4 35S, 285 ((Khaled and Fawy, 2011) 4l
.(Kazemi, 2013; Ekinci et al., 2015; Asri and Demirtas, 2015).
2002) .iajibe clyadi ae @llia (1 <Vy lala g yre Cid L) gai 350 8 Alall (aleal) AT
oabiaials ddlall ¢ Lie saly) () bl gai e liagel) (maad agall il s (Nardi - et al.c
28y .l Jang LA sdal) Alaialy cdghiall aliall (alisioly ¢ sl Jdally gudiilly ¢pmasY)
adaad A (35S 28 Ll s e Abal) (mleaS layl sl f (Nardi et al.c 1999) <3
L) Tt [l eopigpnll Gy e L) 308 b cbly el s o) Jaaktt PR (asad (50068
A Al 8 A0 alaal) S5 Balyy ae bl s 233y .(Ulukan,  2008) dgsall 2L
b olrall 50 a5 Apyumall oAl 8 Galeall <V axae 3245 ae (3hsY) dacs Jsdall 8 53l ) L Aea
aag 28 Olaniyi,( 2006); Olaniyi and Ajibola, (2008). ableall jla A (gsdll (gpadll saill a5

Jial) Lol salyy () ol yil/aale 1000 5f 100 loiay cliassgll iaes Slisiss o8y gIMirdad (2016)
+d)slSI (s5ina Balyyy Jig el Jpasi (paad Gy gl
iarall A3 jaaliall (e ajell (aliaials saill cyie Adlall sald) ¢ David et al. (1994) a4l LS
Cun liagel) Gaeny Alabeall A bl g Ll A5l 0S5 o) oS 5 sdaldl s 33l Can il
5 b Byua Bygua b (ghall palinall yiss 8 pala daes s i Ao 5l 4l (meall ¢
Aabua) 4 salpl oF Al paaliall J355 e s (Ml Cumg%ill Baime Wil dliagugl) aes ny
2 sl Gasla )5 o 055 28 Gladl ()slls 3Ll )l (ASI g ISl calall o Lislg A0
-(Abdel-Mawgoud ef al., 2007) saill 5215 a5 (e dusaal) 3o LI & ellin Al 48150 jaliall jis
Al A e Jalailly saadl (udihy ey Lae 4l 456 o hiagied) ranla aeloy ey ) diLaY L
slall paliaial Bla e olag) JS5 radll saill 3aly) () (505 Laa sl s 8aly) () (5353 o3 s
(Garcia et al ., 2008) wbisdlls

phlalall Ayl cilball o dilide S dhaggl) gaens Gl 8 1(3) Jgus

o N E)
<aladl oyl & Jady 1) Aalidl paf e MC; T
(s /) ol (alfol) () i JApa [absY) el D eladll
b e . e /e ) L " e

(s [p2S) — . (=)
617.50 3.36 41.17 214.28 11.95 4536 53.22 ali
794.00 3.97 40.45 291.60 13.44 6432 71.32 %1
917.67 4.96 40.45 341.47 1585  79.20  89.23 %2
37.50 0.28 4.06 35.86 2.19 3.58 10.75  LSDyg.05)

446



.(2008 (SAS) galiy aladiuls (ubil) Julat) Alasy) Jdatl) gl
tlua il
dgpamdll linall pgaad adll el Jas Ao )3l e gl EOU 22y %2 30850 (i) o bl <y g bl
N asal s ef iy dliapell Gaany Gl plasind il auiil Sluball e aalls (aasys A aal)
el Baan) aladind (it s WY saly) Jally sl saill e

REFERNCES

Abdel-Mawgoud, A.M.R., N.H. EI-Greadly, Y.I. Helmy and S.M. Singer (2007). Responses of
tomato plants to different rates of humic-based fertilizer and NPK fertilization. J.Appli. Sci.
Res., 3(2): 169-174.

Abo dahe, Y.M. (1991) Plant nutrition . University of Baghdad, Ministry

Asri, F.O. and E. Demirtas (2015). Changes in fruits yield, quality and nutrient concentrations
in response to soil humic acid applications in processing tomato. Bulgarian J. Agric. Sci., 21(3):
585- 591.

Atiyeh, R.M., S. Lee, C.A. Edwards, N.Q. Arancon and J.D. Metzger (2002). The influence of
humic acids derived from earthworm-processed organic wastes on plant growth. Bioresource
Tech., 84(1): 7-14.

Bhatt, P. and V. K. Singh (2022). Effect of humic acid on soil properties and crop production—
A review. Ind. J. Agric. Sci., 92(12): 1423-1430.

Black, C. A. (ed.) 1965; Method of Soil Analysis, Part 2, Chemical and Microbiological
Properties, American Society of Agronomy, Inc, Publisher.

David, P.P., P.V. Nelson and D.C. Sanders (1994). A humic acid improves growth of tomato
seedling in solution culture. J. Plant Nutri., 17: 173-184

Dursun, A., Guvenc, I. And Turan, M., 2013. Effects of different levels of humic acid on
seedling growth and macro and micronutrient contents of tomato and eggplant. Acta
Agrobotanica, vol. 55, no. 2, pp. 81-88.

Ebrahim, A., K.M. Mohammad, M. Maral, R. Hamid and A. Bozorgi, (2012). Effects of bio,
mineral nitrogen fertilizer management, under humic acid foliar spraying on fruits yield and
several traits of eggplant (Solanum melongena L.). Afri. J. Agric. Res., 7(7): 1104-1109.
Ekinci, M., A. EsriNgl, A. Dursun, E. Yildirim, M. Turan, M.R. Karaman and T. Arjumend
(2015).Growth, yield, and calcium and boron uptake of tomato (Lycopersicon esculentum L.)
and cucumber (Cucumis sativus L.) as affected by calcium and boron humate application in

greenhouse conditions. Turkish J. Agric. Fore., 39: 613-632.

447



Food and Agriculture Organization Of The United Nations — FAO, (2016). FAOSTAT [online].
Rome: Crop Production, Statistics Division. Available from: http:// www.faostat.fao.org

Gao, F., H. Li, X. Mu, H. Gao, Y. Zhang, R. Li, K. Cao and L. Ye (2023). Effects of organic
fertilizer application on tomato yield and quality: A Meta—Analysis. Appl. Sci., 13: 2184.

Garcia, M.C.V., F.S. Estrella, M.J. lopez and Moreno (2008). Influence of compost amendment
on soil biological properties and plant dynamic soil. Dynamic plant. Special issue Compost
(Guest Editor Xiying Hao). 1(1):1-9.

Gomez, K.A. and Gomez, A. (1984) Statistical Procedure for Agricultural Research—Hand
Book. John Wiley & Sons, New York.

Hill publishing company limited, New Delhi.

Kazemi, M. (2013).Vegetative and reproductive growth of tomato plants affected by calcium
and humic acid. Bull. Environ, Pharma. Life Sci., 2(11): 24-29.

Khaled, H. and H. Fawy (2011). Effect of different levels of humic acids on the nutrient content,
plant growth and soil properties under conditions of salinity. Soil and Water Res., 6(1): 21-29.
Mirdad, Z.M. (2016). Effect of N fertigation rates and humic acid on the productivity of
crisphead lettuce (Lactuca sativa L.) grown in sandy soil. J. Agric. Sci., 8(8): 149.
Moraditochaee, M. (2012). Effects of humic acid foliar spraying and nitrogen fertilizer
management on yield of peanut (Arachis hypogaea L.) in Iran. ARPN J. Agric. Biol. Sci., 7:
289-293.

Nardi, M.R., P. Diego, R. Fabiano and A. Muscolo (1999 ) . Biological Activit of humic
substances extracted from soils under different vegetation cover Commun.Soil Sci. Plant Anal.,
30 (5&6): 621-634.

Nardi, S.; D. Pizzeghello; A. Muscolo and A.Vianello (2002). Physiological effects of humic
substances on higher plants. Soil

Nour, V., I. Trandafir and M.E. lonica (2013). Antioxidant compounds, mineral content and
antioxidant activity of several tomato cultivars grown in Southwestern Romania. Notulae
Botanicae Horti Agrobotanici Cluj-Napoca, 41(1): 136-142.

of Higher Education and Scientific Research

Olaniyi, J.O and A.T. Ajibola (2008). The effects of inorganic and organic fertilizers application
on the growth, fruit yield and quality of tomato (Lycopersicon lycopersicum). Journal of Applied

Biosciences, §(1): 236-242.

448



Olaniyi, J.O. (2006). Influence of nitrogen and phosphorus fertilizers on seed yield and quality
of ‘Egusi’ Melon (Citrullus lanatus (Thunb) Mansf.) in Ogbomoso south Western Nigeria. Ph. D
Thesis U.l., Ibadan, Nigeria. pp. 210.

Pettit, R.E. (2004). Organic matter, humus, humate, humic acid, fulvic acid and humin: their
importance in soil fertility and plant health. CTl Research, 15 p.

Phelps, B. (2000). Humic Acid Structure and Properties. Phelps Teknowledge. 29/12/1424.
http://www.pheplesteck.com./

Radzevigius, A., P. Viskelis, J. Viskelis, R. Bobinait¢, R. Karklelien¢ and D. JuSkevigiené
(2013). Tomato fruits quality of different cultivars growth in Lithuania. Int. J. Agric. Biosys.
Eng., 7(7): 381-384.

Ranganna, S. (1977) Manual of analysis of fruit and vegetable products

Richardson, K.V.A. (2012). The effects of pruning versus non—pruning on quality and yield of
staked fresh—-market tomatoes. Gladstone Road Agricultural Centre Crop Research Report No.,
10:1-10.

Salehi, B., R. Sharifi-Rad, F. Sharopov, J. Namiesnik, A. Roointan, M. Kamle, P. Kumar, N.
Martins and J. Sharifi-Rad (2019). Beneficial effects and potential risks of tomato consumption
for human health: An overview. Nutri., 62: 201-208.

SAS institute, (2008). The SAS System for Windows, release 9.2. Cary NC: SAS institute

Tan, K.H. (2003). Humic Matter in Soil and the Environ—-ment. Principles and Controversies.
Marcel Dekker, Inc., NY, 408 p.

Ulukan, H. (2008). Effect of soil applied humic acid at different sowing times on some yield
components in wheat (Triticum spp.) hybrids Int. J. Bot., 4(2): 164-175.

Unlu, H.O., H. Unlu, Y. Karakurt and H. Padem (2011). Changes in fruit yield and quality in
response to foliar and soil humic acid application in cucumber. Scientific Res. Essays, 6: 2800—
2803.

Yuan, J.M., R.K. Ross, Y.T. Gao, Y.H. Qu, X.D. Chu and M.C. Yu (2004). Prediagnostic
levels of serum micronutrients in relation to risk of gastric cancer in Shanghai, China. Cancer

Epidemiol. Biomark. Prev., 13: 1772-1780

449



