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Effect of Organic Fortified Wood Vinegar on Greenhouse Tomato Growth
in Soil and Soilless Media

(R Y PWIRNETSPL I W PP

oS>

N Pa>sS ol (g9, olepr—ol Sai—o L il g leailsld o sl agh
JalS 065 : ol jlews i b Bolas JolS 7 b LB jo ,5:5B iole;l & 90 45 (Solanum lycopersicum cv. Chef)

Bmany g SanS 2l b aic (s 45w ol et (eilr I3 Jole (o—ilr I3 Jolore eV Y
S o ooy BrannS o8 Glayaie 5 Doz a5 e olienty Srany S Glarais ooz 45w ol ena ol
0l ol loazests b bl 1S5 oz b e S 5 () ) i b ¥y~ sS55) (S Sl s 93 4 ez
SrasS g Grany 2l sboyaic ;0 fw ¢i8 g jlade (o i Gpwilr B Jole )3 3,05 5 1459, Sueglie oS
9 297 &S ol ety (gl (2188 Jole 10 (S (2SS jlade by (38l Coz oS s ol jenay (gl
Jsloes (JolS 055" Lo ;0 59 Jobo 092 Jlaie (2 yilin @97 45 ol jendy (guler BrannS 5 Brany (2l Sl pae
oS o ol yendy Gguile BpanS g Srasy 2188 Glaraic 5 0o 45w olend (guilr (2138 Jole (guilr (ol
e sbraic g Cox a5 s oledd Brasy ol G aie 05 cl W glo pre ki Can TS e (0 g
slesd )3 ddhy) 5 (59 9 ddy > 39 oS (S Lo 0 I jle den ;0 g S8L 1alS ©ogx 45 pu ol et BranenS
5 257 45y o perds (gl BrassS 9 Brany (2l Slayrais (s 4 s olerdy Heuiley (2 Jsloe (JolS 555
Joloee (Jol5 095" Lo )3 aly ) K& 039 9 (i SS9 Latme 10 093 45w ol ety Bpany 2l loyaie
@ sloyaie 5 0oz a5 ol ends (guilr BraseS g Brany 2l Gl jais (05 45w olend (guilr (2l
O3—ilr @l Jele e )0 wigy 0o s 1) Hlade o iden CugsS'sS anmme ;3 09z 45 1 ol ety B pae
SE Gy i S laoe )3 9z a5 e ooty Bpa sy (218 Glaraie § 0oz a5 e ol ends (gl (218 ol
s 1y e a8 (ST sl dod )5 g ke (i
O3l Jslome (SlS ) eS8 g5 gd slo i igonlS sl
A0dio

S5ysliS gla Jparme adlsi ;5 0olitusl sl oo (slbosle 4 Caras oS il b lse Lok SIS glaesle
e b 5 g slaez 5l a5 cunl a8 4 hlete (sloged olo S Togz o s 058 0 )8 4z 530)50 Sl 59, 41 39,
Sy emwlin (30 (S de j0 wo slosle laicds Wlgi oo 9 (V) Wyl g0 oty s3lsn o byl 10 oz (5 g

AN - ol ol AVIYIO 2cdl yo gu,b -)

Ol eoleiol ¢ ledol o olKails «(g3,5LeS 0aSisls ( SLEL pole 098wl cwliis IS aisgel ails ¢ jLosils cus oy -V
.(mhaghi ghi @i ut.ac.ir) :og =Sl con «Jotas odinmgs #

Wood vinegar -


https://dor.isc.ac/dor/20.1001.1.16807154.1398.20.2.2.1
http://journal-irshs.ir/article-1-242-en.html

[ Downloaded from journal-irshs.ir on 2025-12-05 ]

[ DOR: 20.1001.1.16807154.1398.20.2.2.1 ]

g 9 i

WSy coSaye Veor BFeer dg00 ol Jlo 0 ail 65)0las caro o oolatn] 090 sleond glrosle 5l ciizu
(V) 05 o0 S pan g odgi AVl & g0y Hle 50 oz

0S8 (Sl bl (Jgibisr 5 Joibie) LISl 4 15 o0 052 45 7w 000 LS5 slacS 55 o oses
el gadlo 50 00) 0,5 o)Lt oy 5 el o e 5395 58 Jlps8 58 o | sl B (S lls «Sidgens
Ay Gl g 38l coolo (nl sl )18 (5 by dz g 3,50 i diie 005 05l 5 Ssle 4 Az b Jpame ]
bl ol cnl (eizea (V1) Sanload 55 (55565 slacdl 5 lags Lo J 505 el walizes lalS™ )3 (c2aly 5 (o2,
e gl s 4 Sl oo bl g ooy WP BB (ol 5 9w Slige (ST ST (S 5 (2,8 9wl (S
w5z 4 e 3l @ it ey Slagtagy 50 (10) 0 Lige bz 5 00) slasgz g (55, ollal 5 armain
5 TS anl teselisd wile I3 len slagyB ad ) (2als g9, o il g s Touds s lo  lags o 5 2T b o, bo sl
T i el s S5 5l Jol sz oS e (2B 0 Gl saghy 50 () Sl od; ST & Tpsin
dalg i 4y dxgi b .(F) cml ools Lzs Phytophthora capsici 5 Pythium splendens . Fusarium oxysporum el
S9zgl il a il (SaS JuS Sl (28 slalis len 5l (reg aels (555 9z 45 e Sy (o0 Sl 4 9250
oS ok 2 osle )""L’ Sy50 5 Sl sl iagh (lares woszr a5 5w (2B s bl s 9e )0 i gla gl
Ol A S 5 (S o )ls sgzg (el)s plalS ol esle cal J13550 )3 (soguze Sla 3T Cnl a8 5 0)50
Sid olS o 5 g o a5 1w (6,55 ,54 winged fle a5 ai &1 (V) oK o Uddin lawgs o g o oole
4 0 35 b iz 39 oo dday (7S g 0B lade (2B oole (39 Hlade cBlu slasi g Job il Cacl aibianls
G a8 lade g w0 5 Lo YT BVY lade cpl aSg ebar il yioli8l Jlas sald 4 Cand Japame Jlade Jlé) 5 o
F90 ey o ol sl Ty ol JUYY B S s sbeadle slaws iz a8 VY- BVF sl 4 s
8 Bl Job Bl slaws o, Slos iy A, « Sz 00lo agi a5 aidl o (V) o), Ken 5 ISHIMINe w,lyy i (59,
oSy 23l (Jpame oy Sy 28l Gl 85 5 gz oS e 5l (glaiSal 0,57 L aBl o Jolome wid g aBle
el 00ls lis aald 4y Gl 1) cwgmmme (645 jud A, S98 Jlake

Sy 2 oex 45 s 10500 50 6 Sl iegh 4 5l lares sy e Sl 4 A S O jg0 Slaiagh 4 azxei L
Sl 6055 lyeds Glgs oo 355 (nl it b ol Staghy (LB sla g a4 azsi b g ol lalS (53900255
O Al s 5 297 4 o Sl 8 gy ol B0m (lpliy 3,25 1138 ool 3590y ()38 53T 5 1S oloond
il SIS (S5 par oS (Soiedsn e sla SRy 5 o) 2

Bsigy g dlge
oS 3585 e b (Boloas JalS 5l B o Joy Sl alej] gm0 Tid o) (SBaz S olS (3, Ghagy 0
L3 sle il ;1 4 4> 55 L (Johnson nutrient solution:Ja ) (ys—wil>  oldé Jsl=e (Complete:Co.) Y- :Y«:¥ -

=.

e Jolove Jolos b Lot angd L)l sy (oo &8 ,5 gl25 0l sodh (g, & 9z 45 1 55, SIS
Ogmilr Joloe B ranonS 5 Bpasy ol b yaic (Wood vinegar + Johnson) (WVj) Gz aS s ol ey yganil>
ol yordy Brany olié sl paic « (Micronutrient and Macronutirnt and wood vinegar) (WVC) gz aS ol poay
WVMI) Coz aS 1 ol oty B aneS oldé sla ,maie 9 (Macronutirnt and wood vinegar) (WVma) s> 45
S0 Sl 50 LSS Jlam b S g oY s 55 St s 99,0 iulej] g 040 (Micronutrient and wood vinegar)
cale a8 ol ags byl Cans o &S 50 5l 25 Gy aT e oole o [yl el caie oKl ciagh slaailS

P Sk g8 oz a5y 2lde Gl paie )l golawy cdale can Toals ools L o S13E sbepaie 3l golass
D9 FYNN ondS g VIAY 0] XNVA o juie V1Y ool o aud QOYIY 59,505 (]

Solanum lycopersicumcv. Chef-¢  Pythium splendens-v Rhizoctonia solani-v Fusarium oxysporum-\

Yy


https://dor.isc.ac/dor/20.1001.1.16807154.1398.20.2.2.1
http://journal-irshs.ir/article-1-242-en.html

[ Downloaded from journal-irshs.ir on 2025-12-05 ]

[ DOR: 20.1001.1.16807154.1398.20.2.2.1 ]

L;ijﬁb});d.w)f “C“’bi'/o"l‘“if“ - e J)w).:/

a8 slp Y slacedlie 5 Cin S ¥ g oy Sy 9l L (G 50 AD 08, (S5 ax 5 sla)dy jelate
o5 1y Y -y s555) Sy el S s o5l 6yl Vo GlopalS d Bl 5 o S 51 g 420 s 5 plovl
oy ol JUEl 51 ey i Sy 0 i (S Sy g Al 30) oz Coad b S 5 (5 4 Sy o>
s 28 dalol LS 59,50 Jlej abold b wam 5, YO b g 5lel snd Dbl slacdile b (o Jolxe (S 1 5lez al>50)
b s Sl plalS )0 p siiwsid 9 Gud) slaasll
o) s S o

Jal5 jsbas jlaie O 5l osliiwl b g coils p bl iolesT LL 40 08,8 o)led a9 12 ;00,5 9 Sy o JS olows

95 s P Ceonnd 2 e 00 (98 Jlemms il SwS 4 plaS e gl baady ) 5l alpe Ceend el @
JEzos 69515 b g Stz (sl g Lo 250 Ve lod 10 59, 50 (b 5 3L slacSTy (5,0 Az g0 4 4ty

O 0l alow] e ST L aly ) e 0l dwle (Mitutoyo Corp, Japan) dsS oS L oo a8le [lad .aiods 39
(V) o dwle i oo /) 8o b Ol 5l casuiin gz )0 ady, oyols 1,8
S ymwgid sl

3 g pSoslal (el g <8 8 cSle 0+ Y Jaw) (SPAD) zuw 89,0 olKiwss baw gy S (K juws 2Ll
Fwgtd i (6 58 05lal (gl (IS0 sl eamiasWhl ()98 6V &S b el LI, 6100 Jow) jiwgid iovw b, oKws
Sho S jslaie cpay o b colai il glaiyg, 9,0 CO2 cdale 5 5,20 Jlade (glaijs, Cuglio « 5y e 0y 4o
VY celw o b pSoslail colas oo, 8 Gl Jlas 090 sl Shg S oslail gl J1,ST aw b adlarwgy JolS gbay
yobeds (0) del Cwods slaisg, gy CO2 cllale 4 i wgd 40,8 s 5l Lidgie Colam (O V) 0o 5 b o
OV) s s (514559, Cali @y jitgid e g5nmgid Ol Bpas oL (oess
ogo s S

5 Sdloy aig Sy glooges o 5 g 5 Lo (igly DLl 5o s o )3 ogee sl g GhalesT sk po U5 slas
So slooges Jlad o b (S ojluil Jlumms (g9l SeS 4 e S Slrogee Egeme (59 9 Bl |y 050 1 (159
A 4 )5 Sl e 9 (5 S 05lail (Mitutoyo Corp, Japan) yudsS alwg 4 ag

905 S8 a ool i Sles duslin .oy 5JUT Statestix 8 (s ol sl b g (goails ST l38l0 5 50 osls

Al Al 30,0 O Jlai>l xaw ;0 LSD

L™

Oty WVJ 5 a8l a5 5 (359 uilo (5l shne kS o i (sloagS 5l 5 a) oo 5 S35 5 039
WVJ jo Sy olass 050 jlo cme Dglas baylews plas 10 g s Jlo cxe (malS WVMI (o a8l (a8 g 0,5 Job 09 laie
53 ogue Olaxi g 0 WVMI o T slows o 565 9 WVEC g WV o IS sl oy yiiin () Jgoz) 09 o yimiin WVMA
039 -0l lid gyl goe Sl WVMI )8 o500 439 o e Lol llo 1) 0ga0 olaws o ien JA g WVMa WVC WV
24 CO. g Ja 3l o WVMi s WYMa WVC WVJ (5 0gue plad il o ioli8l WV mMa g WVC WV 0 0500 S5
Ot JA 50 (555 9 1459, Cueglie (Y J9uz) S ylade (p iy WVMI s WVMA WVC jles )0 8 ,Shee S ) 5bay
s e gl lade g Jlade oy i €Oy slaisg, S (S anSTes by ol WVCE o i sid g jlaas
5 Vg Job Bl SaZ g 5 (g k) g S (s STy aee (V) Jgux) g ke 0 it WVC s WV 5o
30 e Lo e olas lis (g5l cre Dglas 0,5 slasd g 0g S 5l i CangSeS s jo aBle el g aiy ;) e oS
039 tamwgie 0gas Sl (39 ( S s ;0 (T Jguz) cili gyl pre Dol by jles ;00 j0 g Jlade op iis Ja
J992) Sl Sy G 61 S Dsli ogee Sla8 (2 She 5 Bl alS ogee JS Sl g ogee Slaal cogee IS ()35 0gee
P SB35 9 A9y JBI0 525 9enSTi6 9 09 S5 Sk SaggSsS )3 sl g, Caglie i g 5 s (O

(7 J992) 092 SensSsS

AR


https://dor.isc.ac/dor/20.1001.1.16807154.1398.20.2.2.1
http://journal-irshs.ir/article-1-242-en.html

[ Downloaded from journal-irshs.ir on 2025-12-05 ]

[ DOR: 20.1001.1.16807154.1398.20.2.2.1 ]

g 9 i

WVMi g WVMa ;o g o ilas (5,05 e yusd S 6568 Jame 10 WVC g WV (gl ¢ JolS 055 j0 aigy glis )|
O iy S 58S e 10 s WVC WV Ja (Co. o ddles jhd og eSS Lo 10 bble den 0 5 il als
Sl les den ;o dije, 51 10,8 anSTen () ISl cils gyl pre ials S lass (0 by jlens de jo g lade
Caglie (- JSi) i sadl e S g WV ;0 Jlode oy iy g 00g S sS'sS 5l Liw S ;0 WVC 3> (5045
SeiS Larze 93 p0 5 WVMI 5 CO g WV 55 (0 a8 g jlaie (0 i CansS'sS 9 S Lams 99 50 53 08 )3 (sl
cdl ymals S o oA 9 CO s WVMA 5 e g0 ;2 0 WVMI (o a s Jlade (¥ JSG) 09y S ué g S
CasS9S 9 s sS s WVC (S s WV (o jiiwsid jlade (&l -F o) cuslad (gl sme gl bajles ol 4o 4
1055 slojlad om0 G050 oanliie CunsS'sS 5 4CO o 1) lake (a8 g Cdlo ) ke G iy ol &
gazli j0 0,5 olaas (¥ i) cal rals s lase 9o 0 0 CO. @ cows Ja g WYMI 3 WVmMa: WVC WV
WVMa ;o aBle Sis g 5 ()5 (S | oaitas ools oylis o] slaosls) wiolas oylis (g lo sae s d5gs ,o 10 5 olows
S Sty 5 3 S S a5 WVITH 5 o Lo a3 5 s |, ke s o355 Ja 5 WV
CO. )3 aly F 559 9 ) e (P JS8) aiid oy CotaS Laome 93 (s (510 Dolds WV 3 5 39) Cay oSS
Lo o WVMa 3 WVC WVj 365 LCO. jo aiy (S i 159 5 Oy i S S o5 Jao ;0 WVMa 3 WVC WV
WVMI 5 (s s SansS'sS Jame ;0 WVMa s WV Ja «Co. jo I8 slaws (0 JSi) el 1) Jlade o yitdis CausSsS
Lo s WVMA 5 oy sl WV j0 aigs 0 ,Slee (F IS5 ) 0 lade (p yieS S 0 Co. g WVMAL 5 Lo 90y 30
WVJ 0 o500 Jaw gio () e JS0) b lo |y ke o eSS slalaze den (0 5 lade o i S g0 S
5 WV il Jolone )3 0900 St (39 (n it (Y JSCB) o ) e 0 i SaysS'sS oS ane ;5 WVC
Al odyd S e S e )00 WV WVMA WVC jlad )0 ogae yhad 1 5o 09 CansSeS Jaxe 10 ¥ oS
0590 o paie (U JSS) aid 00 (gl Jae Dglay aogS plu ;0 gl oayn JA [0 el jlade s (A SD)
(el ooz ooly las Wosls) cuilas (g lo g Sglas by Shg ded )0 55 puwlly 5

AR A


https://dor.isc.ac/dor/20.1001.1.16807154.1398.20.2.2.1
http://journal-irshs.ir/article-1-242-en.html

[ Downloaded from journal-irshs.ir on 2025-12-05 ]

[ DOR: 20.1001.1.16807154.1398.20.2.2.1 ]

Jf:)ﬁb}fd.uj)/ ;{ubj/o.l.u‘fhc [ d.r)u/u/

Table 1. Effect of different fertilizer solutions on growth indices of tomato.
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In each column means followed with similar | etters are not different at 5% level of probability based on LSD test. Co: (Complete fertilizer), Ja: (Johnson nutrient
solution), WVj: (Johnson nutrient solution and wood vinegar), WV c: (Micronutrient and Macronutrient and wood vinegar), WVma: (Macronutrient and

wood vinegar), WVmi: (Micronutrient and wood vinegar).
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Table 2. Effect of different fertilizer solutions on flower and fruit indices of tomato.
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In each column means followed with similar |etters are not different at 5% level of probability based on LSD test. Co: (Complete fertilizer), Ja: (Johnson nutrient
solution), WVj: (Johnson nutrient solution and wood vinegar), WV c: (Micronutrient and Macronutrient and wood vinegar), WVma: (Macronutrient and
wood vinegar), WVmi: (Micronutrient and wood vinegar).
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Table 3. Effect of different fertilizer solutions on photosynthetic indices and potassium concentration of tomato.
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In each column means followed with similar letters are not different at 5% level of probability based on LSD test. Co: (Complete fertilizer), Ja: (Johnson nutrient
solution), WVj: (Johnson nutrient solution and wood vinegar), WV c: (Micronutrient and Macronutrient and wood vinegar), WVma: (Macronutrient and wood
vinegar), WVmi: (Micronutrient and wood vinegar).
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Table 4. The effect of different substrate on some growth indices of tomato.
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In each column means followed with similar letters are not different at 5% level of probability based on LSD test.
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Table 5. The effect of different substrate on flower and fruit indices of tomato.
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In each column means followed with similar | etters are not different at 5% level of probability based on LSD test.
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(594295 rly Sl g (63w slagatld p Al oS glalaoe S1-F Jgax
Table 6. The effect of different substrate on photosynthetic indices and potassium concentration of tomato.

lo)los S LS Fgi & lasjg, coglie 459, S5l CO2 ey
Treatments  Greenness Photosynthesis Transoiration Stomatal resistance Internal CO; (umol Potassium (mg/g
index (UMCO,.m2, s (mmol HOm?s?) (MmHOm?st) mol ) DW)

5 < a
S 7.94 2 4922 1.19° 0.122 249.72° 11.39
Soilless

S
i 6.50 ° 3.78" 1432 0.03° 330.722 11.442

In each column means followed with similar letters are not different at 5% level of probability based on LSD test.
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Fig. 1. Theinteraction effect of different substrate and fertilizer composition on the plant height (a) and stem diameter
(b) of tomato. Co: (Complete fertilizer), Ja: (Johnson nutrient solution), WVj: (Johnson nutrient solution and

wood vinegar), WV c: (Micronutrient and Macronutrient and wood vinegar), WVma: (Macronutrient and wood
vinegar), WVmi: (Micronutrient and wood vinegar).
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wood vinegar), WV c: (Micronutrient and Macronutrient and wood vinegar), WVma: (Macronutrient and wood
vinegar), WVmi: (Micronutrient and wood vinegar).
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Fig. 3. The interaction effect of different substrate and fertilizer composition on SPAD value (a), photosynthesis (b)
and transpiration (c). Co: (Completefertilizer), Ja: (Johnson nutrient solution), WVj: (Johnson nutrient solution
and wood vinegar), WVc: (Micronutrient and Macronutrient and wood vinegar), WVma: (Macronutrient and
wood vinegar), WVmi: (Micronutrient and wood vinegar).
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Fig. 4. The interaction effect of different substrate and fertilizer composition on fresh weight (a) and dry weight of
shoot (b). Co: (Complete fertilizer), Ja: (Johnson nutrient solution), WVj: (Johnson nutrient solution and wood
vinegar), WVc: (Micronutrient and Macronutrient and wood vinegar), WVma: (Macronutrient and wood
vinegar), WVmi: (Micronutrient and wood vinegar).).
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Fig. 5. Theinteraction effect of different substrate and fertilizer composition on fresh weight root (a), dry weight of
root (b) and root volume (c). Co: (Complete fertilizer), Ja: (Johnson nutrient solution), WVj: (Johnson nutrient
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solution and wood vinegar), WVc: (Micronutrient and Macronutrient and wood vinegar), WVma
(Macronutrient and wood vinegar), WVmi: (Micronutrient and wood vinegar).
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Fig. 6. The interaction effect of different substrate and fertilizer composition on number of flowers (a) and number of
fruit (b) per plant. Co: (Complete fertilizer), Ja: (Johnson nutrient solution), WVj: (Johnson nutrient solution
and wood vinegar), WVc: (Micronutrient and Macronutrient and wood vinegar), WVma: (Macronutrient and

wood vinegar), WVmi: (Micronutrient and wood vinegar).
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Fig. 8. The interaction effect of different substrate and fertilizer composition on dry weight (a) and diameter (b) of
fruit. Co: (Complete fertilizer), Ja: (Johnson nutrient solution), WVj: (Johnson nutrient solution and wood
vinegar), WVc: (Micronutrient and Macronutrient and wood vinegar), WVma: (Macronutrient and wood
vinegar), WVmi: (Micronutrient and wood vinegar).
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Effect of Organic Fortified Wood Vinegar on Greenhouse Tomato Growth in
Two Soil and SoillessMedia

M. Haghighi** and M. Sourani

The present study was conducted at Isfahan University of Technology greenhouses on tomato
(Solanum lycopersicum cv. Chef) as afactorial experiment in completely randomized design with
six treatments and four replications including: complete fertilizer 20:20:20, Johnson's solution,
Johnson's solution with wood vinegar, Johnson's micronutrients and macronutrients with wood
vinegar, macronutrients nutrients with wood vinegar, and micronutrients with wood-vinegar, in
two soilless (Cocopesat-Perlite 1 to 1 ratio) and soil. Results showed that stomatal resistance and
transpiration in Johnson's solution increased the highest amount and photosynthesis of Johnson's
macro and micronutrient elements along with wood vinegar. Greenness index was the highest in
Johnson's solution with wood vinegar and Johnson's macro and micro nutrient el ements with wood
vinegar. Plant height in whole manure, Johnson's nutrient solution, Johnson's nutrient solution with
wood vinegar and micronutrient elements Johnson did not change significantly in cocopit medium
and in macronutrient el ements with wood-based vinegar and micronutrient elements Wood vinegar
decreased and was lower in all treatments in soil. Root volume and root weight in complete
fertilizer treatment, Johnson's nutrient solution with wood vinegar, Johnson's nutrient and low
nutrient content with wood vinegar, and nutrient intake with wood vinegar in cocopeat medium
and root dry weight in complete fertilizer treatment Johnson's with wood vinegar, macro and
micronutrients consumption of Johnson's wood vinegar, and high consumption of wood vinegar
with wood vinegar were the highest in the cocopeat medium. The highest yield was obtained in the
treatment of Johnson's nutrient solution, Johnson's solution with wood vinegar, and nutrient intake
with wood vinegar in the soilles culture and the lowest in all soil medium.

Keywords: Photosynthetic changes, Organic fertilizer, Organic culture, Johnson solution.
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