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Effect of Organic Fortified Wood Vinegar on Greenhouse Tomato Growth
in Soil and Soilless Media
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Table 1. Effect of different fertilizer solutions on growth indices of tomato.

(KA s slaatly p Gl 6355 sl sloe STV Jou

Wyl o5 glas)| oS Job o olawi  ABlw ylad 0 S olaas o)l 5 039 aday F0i9 039 Ay ) >
Treatments Plant height Node Number  Stem Gy Fresh weight Fresh Ay S Root
(cm) length of diameter  Number of of shoot weight of Dry volume
(cm) Nodes (mm) leaves per 1) root weight of ()
plant @ root
o)
s
& C(:’S 130172 11502 19% 4662  1583° 135.33 ¢ 30832 3332 31.66°
*y gl
. 132178  1016® 19662 4662 16.33% 159 @ 25 ¢ 1.83°€ 38.332
g AS oty gl
4 V\’/‘:/j“””“ ' 1352 1050® 20662 4662  1683% 154502 34330  233P 30P
45yt B paneSy Syay
oz 125508  11® 19332 5402  16.16° 131.33°¢ 41162 3832 3s®
WVc
g &S ot B 130.50
i WJ\M/Jman ” a 11 19662 4832 17662 151.17 &¢ 3366°  216° 23.33°
() 45 + 3
4 V\;;’/r;’“ ~ 08672 0933P  1733% 333P  1750° 63.17 @ 38502 o be 20°¢

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).

3¢ Jalze) WV (g5 3lz) :JA L JolS 555) :CO 05,105 LSD s3] ol | g dwe ;0 0 Jleas| w50 b e Solds s & S i 0 By S glylo a5 Sla Sl st o 40
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(9> 45}“: o‘).o.lbd..g ;_9).49(‘,5

Table 2. Effect of different fertilizer solutions on flower and fruit indices of tomato.
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Treatments Number of Fruit number per Average fruit
flowers per plant plant weight (g)
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Tota weight of

harvested fruits (g)
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Dry weight of fruit Fruit diameter

ogae ylad
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J“’C:S 11.66 P 416%® 3P 16.837C 1.16° 11.50 @
*y gl
"’3; ' 1350 ® 7502 1.66° 15.33 1P 10.16 P
g AS oty gl
P5F Ot Op 172 78 450 28.83 &C 183 143
WVj
45t S pannS g Syany
o 1283 % 533% 6% 37.162 2502 18502
WVc
g AS ot
P St Srsen 12 74 3.66° 36.50 @ 250 13.83%
WVma
[ 4\5 + 3
S asincand 6.66 ° 2b 8332 18.50 ¢ 0.83P 1750 @
WV mi

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), WV mi: (Micronutrient and wood vinegar).
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Table 3. Effect of different fertilizer solutions on photosynthetic indices and potassium concentration of tomato.

o )loss S Fawgid 3 a9, Culaa aij5, J51:C02 ey
Treatments Greenness index Photosynthesis Transpiration Stomatal Internal CO; (umol Potassium
(mmol HOm?s?) conductance mol?) (mg/g DW)
(umol CO..m?.s1) (mmolH20m?s )
s
J”CO“”S 7.50° 241" 0.99 0.02¢ 341,672 11.26 ¢
il
- 7.16° 5.76° 2112 0312 303.50°€ 12.332
o> 4S5 Lot el
P o 8.66 2 294 1.06° 0.02¢ 3330 11.99 %
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©9% & purt Srasy b
WVma 7.33

(=) &S ot 3
9% S yaend 4.66° 4,239 0.90" 0.02¢ 2789 11.21 ¢
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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).

Oyl (213 Jaloma) : WV(ygmilz) 2JA o JolS 055 :C0O.05,l5 LED 9051 pulaal 3 0o y0 0 Jlaiiol rlans (o lo ire Sigldd aiiis S i B> G gl)l a5 oo nSile (gt ;2 00
s.@fa.awf Lﬁ.:‘s.\.c Lng,a.& WVm| 9 (u? 45]4» °‘)"°‘Q’4" LJ).«M)J G,lx Lgl.m,@.c) vaa&(u? dS).w o‘).a..(bd.’ 4_9].«4;:[\,5 9 LJ].«DA)J LS"..\C LgLQ:).«A.a.C) WVC 4(u5> 45]4» clf.am

6.04 2 1.77° 0.05P 20850 11.07 ©

483° 1059 0.03°¢ 276.67 © 10.62 ¢

T dsj.w clfc.‘bdq

(S pazsS ool sty Gl s glalaxe J1-F Joao
Table 4. The effect of different substrate on some growth indices of tomato.

Lo oS glas)| oS Job Al jlad 20 olass Gy 50 Sy olaws P 039 S 39 Aday ¥ O)s Ay, i ()59 ado) >
Treatments Plant Node Stem asls Number of asl Wl Fresh Dry weight of Root
height length diameter Number leavesperplant  preqn Dry weight of root volume
(cm) (cm) (mm) of node weight  weight root @ 3
©) (cm’)
per plant of of
stem stem
(9) (9)
L 158.50
S‘iﬁg 143.7228 12229 4.882 19.772 16.88 2 a 15942 46272 3552 39.722
: 106.67
;ﬂ 106.94°  894P 4P 18.772 15.22° b 10720  21.20P 161° 13.05 P

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.

(RS ogee 9 IS slagaly p il oS slabase 10 Joox

Lo oy J5olaad aig )0 ogee slaas o5 (339 tawgie Sleogs g502e (339 oge SES ()39 oy sl
Treatments Number of Number of Average fruit weight (g) oasils Dry weight of fruit Fruit diameter
flowers per fruit per plant Tota weight of (9 (mm)
plant harvested fruits (g)
T

S 15.27 2 82 6.272 40112 2.772 16.44 2
Soilless

S

ol 9.27P 3P 2.77° 10.94° 050" 12,052

In each column means followed with similar | etters are not different at 5% level of probability based on LSD test.
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Table 6. The effect of different substrate on photosynthetic indices and potassium concentration of tomato.

Lo S 23S Frwgid &5 lassy Caaglie 55, J31s CO2 ey
Treatments  Greenness Photosynthesis Transoiration Stomatal resistance Internal CO, (umol Potassium (mg/g
index (UMCO..m2. s1) (mmol H,Om?s?) (MmH,0m?s?) mol 1) DW)

ESWF: a
St 7.94 2 4922 119" 0122 249.72° 1139
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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Fig. 2. Fig. 2. Theinteraction effect of different substrate and fertilizer composition on the stomatal resistance (a) and

internal CO2 (b). Co: (Completefertilizer), 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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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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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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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. Sour ani

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 elements 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.
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