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Abstract

To investigate the response of transplant and whole plants of tomato (Solanum lycopersicum) to the type of
substrate and fertilizer, a factorial experiment was conducted as a randomized block design in Minab city of
Hormozgan province with three replications. The first factor included four types of substrates and the second
factor included five fertilizers levels. The results of the greenhouse experiment showed that the substrate
type and fertilizer had a significant effect on the transplant traits. The results showed that the maximum leaf
number and root dry weight of transplants were obtained in the cocopeat + vermicompost substrate. In each
substrate, fertilizers improved the transplant traits, and organic and biological fertilizers were more effective.
Thus, the maximum transplant height was determined in the cocopeat + vermicompost with algae fertilizer,
and the maximum fresh weight and root volume were measured in the same substrate but with phosphozite
fertilizer. The results of the field study showed that the evaluated traits were affected by the substrate type
and fertilizer, and the seedlings previously grown in the substrates that improved their traits, had better
growth after transferring to the field. The results showed that the highest number and yield of fruit, total
soluble solids, and ascorbic acid were obtained in the seedlings produced in cocopeat + vermicompost
substrate and organic fertilizers.

Keywords: Vegetables, Organic and biofertilizers, Cocopeat, Vermicompost.

Background and Objective: Transplants production in vegetables, are affected by the type of substrate and
fertilizers. Therefore, the purpose of this study was to investigate the response of some traits of tomato
seedlings and whole plants to the substrate type and fertilizer.

Methods: Factorial experiment was conducted as a randomized complete block design with three
replications in both greenhouse and field conditions. The experimental factors included four substrates
(cocopeat + peat moss, cocopeat + vermicompost, cocopeat + date peat and cocopeat + perlite as controls, all
with a volumetric ratio of 50:50) and five levels of fertilizer including NPK fertilizer, phosphozist
biofertilizer containing phosphorus-fixing bacteria Pseudomonas putida strain p13 and Pantoea agglomerans
strain p5, powdered humic acid, and Acadian seaweed containing brown algae powder Ascophyllum
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nodosum and the control. After planting tomato seeds in the seedling tray, and formation of true leaves, the
transplants were sprayed with the mentioned fertilizers with a concentration of 0.1%. Thirty eight days after
planting, the seedling trays were transferred to the laboratory to evaluate traits including transplant height,
leaf number, root fresh and dry weights, root length, root volume, and SPAD index. In the field experiment,
transplants of the first experiment were planted in the research farm located in Minab. After seedlings
establishment, they were treated with the fertilizers used in the first experiment, including phosphozist,
algae, humic acid, and NPK, in the three stages of transplanting, before flowering and at the time of fruit
formation, in the amount of 2 liters and 2 kg, 2 kg and 10 kg per hectare, respectively, with irrigation water.
At the end of the field experiment, quantitative traits including the number of fruits per plant, average fruit
weight and total fruit yield, and fruit qualitative traits including firmness, total soluble solids (TSS), titratable
acidity (TA) and, ascorbic acid content were measured.

Results: The results of greenhouse study showed the significant effect of the planting substrate on all traits
of tomato transplant, while the effect of fertilizer type was significant only on the leaf number, root length
and volume, and SPAD index. The highest values of these traits were often obtained in the cocopeat +
vermicompost, while the lowest means of transplant vegetative traits were measured in the cocopeat + date
peat substrate. In confirmation of these results, it has been reported that the presence of vermicompost in the
seed bed, due to the availability of more nutrients, improvement of the soil physical properties, and increased
water retention, leads to an increase in the vegetative growth of the seedling (1). In each planting bed, the
application of all fertilizers improved the vegetative traits of tomato transplant, however, in most cases, the
highest means were observed with the use of phosphozist. It has been reported that fertilizers containing
phosphorus-dissolving bacteria increased the vegetative growth of the aerial and underground organs of
tomato transplants (2). The results of the field study showed that the fruit traits were affected by the substrate
in the greenhouse and fertilizer in the field. Besides, the seedlings previously grown under the treatments that
improved seedling vigor, had better vegetative and qualitative characteristics in the field condition. It has
been shown that the transplants that are produced under suitable conditions, after transferred to field, have a
better ability to take up nutrients and water, have a higher growth rate and therefore have more potential
yield under field conditions (3).

Conclusions: The results showed that, the highest means of the evaluated traits of transplant were related to
the cocopeat + vermicompost substrate. In this study, the application of all fertilizers caused a significant
increase in transplant vegetative traits, and in most cases algae and phosphozist fertilizers were superior to
other fertilizers. The results of the field study indicated that the proper management of seedling production
through the selection of suitable substrate and fertilizer resulted in the seedlings with better vegetative
characteristics. Therefore, after being transferred to the field, via better vegetative growth, the quantitative
and qualitative traits of tomato plants were improved significantly.

References:

1. Blouin, M., Barrere, J., Meyer, N., Lartigue, S., Barot, S., Mathieu, J., 2019. Vermicompost significantly
affects plant growth. A meta-analysis. Agronomy for Sustainable Development 39: 34.
https://doi.org/10.1007/s13593-019-0579.

2. Kim, J., Kim, S., Nam, 1., 2021. Effect of treating acid sulfate soils with phosphate solubilizing bacteria on
germination and growth of tomato (Lycopersicon esculentum L.). International Journal of Environmental
Research and Public Health 18(17): 8919. https://doi.org/10.3390/ijerph18178919.

3. Qin, K., Leskovar D. 1., 2020. Humic substances improve vegetable seedling quality and post—transplant
yield performance under stress conditions. Agriculture 10(7): 254. https://doi.org/10.3390/agriculture10070254.

72



e g Wlae VA-AY Slores /1 FeY g/ Jl ojled / pa g L/ oS 5 S Laly,
DOLI: 10.47176/jspi.14.1.20941 EISSN: 2783-5286 https:/jspi.iut.ac.ir

Fot g5 4 (RS JolS oS 5ol oS 5 AS (Sy) Slio (S el
;,S,wls

Y é . & B3l oo -
S OIS 3 glde b IS oo
(P TIY/A 2oy gl VNN 1l s i)

AL

39S 5y §.$ 4 (Solanum lycopersicum) N S JalS olE g el oS 5 AS (g Slae S b o o sl
s oLl VPR Jlu s 018 e Dbl Dlize Ol 53 5150 dr b 3lad slacS sy 2 b (B s iy sS6 &y gty (a3
NS J¢ SRS PRICIE I I R SN PEIE I Je) JUECRUIC ey g PR I R (P
ol 5l Jol b g (e S 5 Koo gop el (o ghd (i) 255 NPK) 555 o ey Jald o505 956 5 (g
RS e S 3l 0L byl el g ol I @L“J By U Olae 5 jls pae Sl S 5 cllS iy &g S sls Ol laS
Sl 30y Sl s 2 53355 5,58 o] ozt s 300 055 + g 55 S e 5 g 3 el iy, K5 0y 5 S p 0l
5 Gt gaS (g Sy S S s 53 £l U1 o 5t 4S s ba din g SIS Al al 5o s 5 S slasgS g A el
P LS b (5 Sl a5 g 395 3 )5 5 s e g 53y @2 9 036 058 A e 9 Sk 255 5,8
3 ooal sty sl 53,8 on 513 40550 55 olS WA 5 sl CIS ey £ U G skB gl ) Sliw 45 sl 0L slas e
dgmazme 5 0L G 1) 5 cnl A (s M) 5 @ (ool ey 0 JUEEH 1 gy Llodd Slio ol 5500 40 e 45 (28
F 53 a5 glaslts 5 Sy Sl del 5 Jsome el 5l5n g 3 Kot 5 3IA8T 0§ty 313 DL gl Liles S ai>

Aol Cawsty I glas oS 5 5,8 g o S o9+ S oS 8

.c,..»};.«SJeM ‘c,._.,_,s}s B dﬂ L;\A:JS JAL;}:..« !‘5.’.5.15 ‘5\.&03“3

CiS ol s ok Sose 53 4 Ol el e 53 &S o e
Gl s pam 5§ S L J s A5 (V) S5 s e Solanum lycopersicum L. .l <al; L Lﬁi"]ﬁ‘t"jf
Lol g o el @Jﬂﬁ Lo el las A oS e 3l S Solonaceae o 5l 4

OIS 5oy o813 ¢ mb mlin 5 (55,5188 02SCE1s (UL 05,5 )
QKIGJA amlb guLwn LS‘LO U;JJJ’J @J.;u: ad))j[.;s ejji—Y
fabdollahi@hormozgan.ac.ir : S5 ;S Gy « 3K J g *

VY



Ol e J\nS

\foY _)LQ.J/J}‘ UL"";/VJ’)JLC'?,' JLW/AL:?}\S\’. .h.:b)

Lol 355 J gz Cadl 53 Shos Ll3 Corse ioman
il e O il Sl T8 5 S S50
Sl L 3y bt ole 5 els St (g pidosl
et 3 0303 5l 3oL Ll js s Sas 5 S, Rl
Sheslial (FV) 355 e OLaLS 53 25 BT 2als s
23 i) S e S Ul 2l slacsilr o jlas
Ssl las S aS ) sba cul aly il A sladle
G— b sl Ascophyllum  nodosum o\ ;5 S o )las
oLS e plis 35y 4y 5 oME joble ol 5l
Aile GV pamn (S 5 (oS 3 Shes I o e ((F)
OV) Gl ol bG35 S po 5 Sl S

i oS | las S ales Sl s slas S
o=l 45 ea g olS Al eyl 8l (las SL il £l (g5l
e IS 511 i ades 51 alice ol L S
STV V) 00,8 ol oS sl ol LB IS 4 Sl
Sl e obe oald 55 o se b ol 5l s (F)
(Y 5 YF) s e oS (6

Cario S s s el a8 s el SOl L5 L
Gl a5 of Gua &8 il ol (alal 5 aass
1 ol e lis 35 saS o SDe €58 0 05y 5 pslas
i K par S Ol Sl el i 5 s S
ay Ll 3l e elaS (gl ddy 8 5 Sl 53 ege
eliaiS Cllas 4w 5Ll Al SIS L oas e
(s Dlhe (o fel s GRSy il plasil ) Baa
C3 e f (K g8 S olS 5l oS 5 asS
Sl el 355 5 SIS s 4 ot ke S
Ol e 5 (S g S oS L s Sl g
el w550 53 (K par S 5 Shee 5 uiS

L sy 9 ol
oL B s st Sl S s ol Jlasn
ft_>u‘ ALy s u,l'._>u EEE L;‘Bbh.aj JalS L;thg)l.-

el 5 0 0 Ll A (YA 5 V) ol s ks
3 oS g b o (S ar S de ) lags e
Sl elin Jail sl (s 2Bl al 3 Ygens 5 LS e
Lo S5 5l ol s Gl eslinal gl el A,
) 35 e o3liind e Sy 5 Sy S S e Rs e K
(YA Y5

ol i Olssan G S8 51 S el sl 55158
oo Sl b s plo b (S 5 O o LS U5 2
a8 L W5 gl S 5 oy dace g
AS Wlesls 0L 55 La et 5 (10) 355 e eslizul
Sty SIS e 53 S geS b Sy Sl (R 035 0 Kl
N e S e Sl Lag e SIS i) Slio s
L3 plnil (0) xlyr Jo L gi 45 2o 53 (V) 05 e
Gl s, Slas 5 gy slapatli 5 cls gle m
53 g ls e ae e 5 5 OIS Lyl s s (SO e S
SIS i 3 s guaS s sy 4 S| S0s ey
s amalS OUS o Ao 2alS 5 Odd e ot sl
il el do s Yo s B e yS ays il
ELE pres (1) s (S5 S aalS ) s e
S S5 Aln 02 S e SR SO s
Sb e s o T e S Gl S )l S
o S o () Al edalie s ol 5 analS
C o omlns 5 b5 S lsome 050 5, Shas (slasilsls
e Sl Sy S8 e 53 eSS S S
(0 35 S A, Glakas Ll

lamdss byl 5 g (Dl oo ol LS W5 6l
Gl S5 25 S oA ST S Jalse b LS
Gles S s Ll o OLLS 5L 550 o148 ol (TF)
OF) 355 el s slas S L 5 JT slas 8 e
35S (S ger Aol abor 1 2wy 5 JT slas S Sl eslinad
551005 LT (o3l e b il e s glan S 5 Sl
sosls Al |y sl slas S eslinad 51 Jols o s

V¥



...alﬁf‘g;wdas}&s‘gii})aw?ﬁé“l%wiﬂ

OHKen 5 JlS

YA s oslimal 54 p LS 00 sl 230 Oljee 4 5 L)
wmalS Jub Lls L Olio ads S S 335
5y e adyy b i) St 50 055 S sl
Sl a5 gLl st (SPAD) Koo il s
AaBle /) Cis b iS5kt Sl aalS Jsb (g Selul
Luﬁ)v_?o-jw}eju 053 dawlee (gl A eslanal
seded ol L 4 bl dly e 5l sl b
laaiy; 3l ade O dhsas pind b 35 4 C3 2
L Jlaoms 65305 L elas 036 855 e 038 I LS
SEE O35 G S el gl A g Sl p S o0 5
03 st 53 Ve gl 5 5 el VY Cdew Las Ll
s L Il 5l b ol i 035 5 esls 13 Ol
St Sy st ey b A 5 S03ll ¢ S o0
o Ol A (6 S 03Il me e o) CEs L 5 Jsene
Tt Sl SO s e s Sl eslinnl U 50 4l
sl sbeas lLid el sl i s 6 Sl
oS i ol SPAD 502 Plus olKaws 31 K s 2l
=S8 el gk bl eslanal (ol 5 Konica Minolta

.l.::;@bﬁ;ug&j;-ﬁyj€)>;§jwlayﬁow

(JolS oLE) (glas ;30 ialosl
5 ia sk aeze S WWAA 5l s las e (e
OLS o Ol Sl Ol G5 3 &1y sinin ailaie
CoiS 5 s Jme as e 4 Jol JaalesT slalis s plo
3y e e Sl B0 b Loy i by o son cLL
e o3 am YV ssd oSS L5 s gy el Ve
L s aw sy ¥ als (b3t ladly s plonil e
ol a1 e 3 e Y laaniy ol 5 20 b
a3l 53 eslial 3550 glas S L a0l L dalis a5
53 NPK 5 S gt (S 558 ey 55 Lol o)
o5 JoSi3 Oley 5o 5 S S Gy el Jlasl al e a
eSS Ve 5 e S kS Y e SASY Y Ol 4 S

Yo

VWA ol g g 53 S5 pax S el w bg e bl s
selasl 5 ol e b sl e 5l s 4S5
adlaie )3 ezl ey as,ie 53 YA b s glas e
A el 08 5e 0 Oliud gzl

el s p Sibe)l

CilS s sler el (i opl s JaalesT gla, sSB
oSSl t S S8 LD S S
gt S S 5 T e S S S DS 005
ot 5355 e iy 500 100 o b Sn
3 355 (Ol sy (3T 5 S 58) (535 NPK 38
25 sl Sl ol G sad
Pantoea agglomerans s Pseudomonas putida strain p13
ool (5 50w OS50 1S LS 5 ciS &S ,4) strain p5
5 (Ol o3lg el 8 15 780 JLuS 5058) (555 Kot gun
Slo 68 S 35y sl opalST ol s Sl

2 5 odSC

Acadian Plant =S, 5 J s2>) Ascophyllum nodosum
S o=l 03 25 058 O Ll 25 5 (15LUS Health
AR S el BT s 2552 iy S 5S
DS Sy OL S IS S S s 0Ll
S 32aS Il b yammn) Sy a3 5 Olgdes] O3lan 0]
oslarul 3l ,d S Ohlug o8 i (b2 seedilons O
A
WAL s oley g i i 0l 5o Il ks oty
WA C2lS ln e 3 050 o35 (S e S slasdk
ol Sl A S s e i8S gl s (ol sk
A slad o Gl (Lo O) LSS an b s ks
5 g YO (glod L bl 4 b s o 5 A 4 S
S goin Lol (lals sl Jime o3 00 ol b,
i Sy LK I g el i b il il 55
Vo L g st bl s 5e glan S by



Ol e J\nS

\foY _)LQ.J/J}‘ UL"";/VJ’)JLC'?,' JLW/AL:?}\S\’. .h.:b)

C\_u)\ﬂ;jsp,;ﬁ@;u;mﬂ;l.u)bwmﬁ
)o)'lij;ﬂ;Jwﬁ&daﬁ):ﬁ}wdﬁ;lLi)dﬁ

Y Jsas) s )‘%;'M Loy = C]‘M BEE WY A

sl (phag) Slbo (F 23S 5 S fem (ol S
g S5 S 53 (F/8) el 8 o sl 5 oy
St S S5 e b S Al ey S S s
Sl s 53 clid S sl LS (gl e sl (F/Y)
O/ s cm b S S35 5 () Sy Cad + Cg S5
53 A2y VYA 5 YP/N Ol mmany s a5 Jlo e 5k
o T ) 8y a8 b S e L i
il S Oy Bl 0550 SIS Sla s pled
(a5 g s Df 0/00¥) 5 e IS s by pae ol
el iy St 055 (5 02 S /oY) (50 S s
TS S 5SS st S S5 G e 5 S S
S S el alyy Jgb S el sty gy S
Sl L aS sl sty wls o+ Cn S8 38 2 s
S A g aS Jl s Sl s pme ol S gl 2
(Y Jsder) Sl sy ls e sl L ol 5l Ko cis
LS S ala s e il bl Gl sy S s LS
3RS e B 558 O Bl b aslie 55 (SO pax S
2335 Sl s NPK s S @ by e o ey SRl (50
5 St Al (i 5 5hd NPK (glas 85 )08 ¢ gazes
FA/Y KO/ Ol smas o Ja yestla cpl Gl Cel Sl
DL Laosls) A 358 05 b awslie 3 dops YV/Y 5 FY/F
b il sl sl i 81 L3 S plad 5508 (Llod o3l
sl 53l ] JJJ\..ZJJSJﬁ)lSH&L!MU.‘); AP
VIAY) ain,y Jsb op 5 ke A Sls e Sl 358 (gl LS
S S i 355 L oS ol sy 355 0l 3008 b G il
osls QLIS Laesly) il D13 e ol (J.:AL;:JLA VoY)

.(J\J‘a.\..:i

ol DL 53 oLl (Ll O Lol s S s
o5 U35 5Nl a g A 3 osn ol Jold oS Slio
A B LS 3 p S5LS IS0 Shes 5 (6 5)
b o (Sh Sl ey 000 3 Shas (S o5l shens
335 oS 4 Ol 035 5 Lks Sdls 5 bae g i o
o pn 3, Ses 5 0l (5, Se 5l f; ofoe) =35 L Jlizs
L el

a Joloze Lo g 55 o8 Sloy 5 JolS Sy al e 3
e & sl 3Lty boa ilos dols s Sl 5o 3
Aabr 3lge Olsge o tior Jold 6 g0 S Slio 5 b Ol
(Aol St s8 D) & sl s 5 4ol (TSS) J e
S oge i Ol (S o30S plaeass A (5 S5l
e s o densy 0500 TSS Ol e S o3lizal ’c;wwﬁm N
0155 <l DBR-95(0-90) Jus Jlious o s S 3,
e sy 3l el (6 S el (sl Al (S el
ol b s o/) e oS g5 den Lo 5 (0 sl 25) (o
Voo s deal Sy Sl o 8 o) &l 5 Ol (F2) A2
J8 56 Y8 L Ol 25 s 4 dLposn (8500 0 S
Cwniy Sbaesls (bl a2 (VD) s (5 Sl L sl
35 JeusSb sl & s0a SAS 5l 5 5 eslizal L ool
1= LSD 053l 5 ol plowil bslas slacS sk b B
A eslizal Laesls Sl aylin

@u

sl Posn e @l

o IS e S sl 0L el il e b
U O35 gLl s doss gy Solel a3 S sl
ol g sy ey bl ) S 055wy
s Sl e Ay S Jlas CLM): <L LS,.UM:
Ao gy e 53wk Jsb 5 S ol Cds 53 S
‘-i—l&)l—‘icb—“)>u-<%}:—“ua’;l—~:)“—~:i)p—??ﬂ)

1. Force gauge-fruit penetrometer

\%4



...aﬁ}s@ﬁ}&s‘ﬁ})aua?ﬁ@gw;ﬂ bbl.i.o.hjd\\.ws

Table 1. Variance analysis of the effect of planting substrate and fertilizer on vegetative traits and SPAD index of tomato seedling in
greenhouse.

Sla e Sk

(Mean squares)

R Ssl3T s eyl Sl Ak, b0y al, SEx 05y Ak dsb ek _
; o V daf Seedling Leaf Root fresh Root dry Root Root S
o height number weight weight length volume SPAD
index
s 3 42.16™ 3.527* 0.444* 0.004* 15.904™ 0.029* 234.255™
Substrate (S)
5)5 * * sk ok
4 1.130 1.066 0.007"s 0.0001"s 2.156 0.031 29.522
Fertilizer (F)
S xF 12 16.01™ 0.055m 0.060" 0.00002" 1.164™ 0.007" 25.593"
o
40 0.80™ 0.866" 0.003"s 0.000001"s 0.737"s 0.0003"s 1.383"s
Error
CcvV 8.75 25.04 13.42 21.71 11.64 5.26 4.062

el (G5 pma r»ﬁtﬁnsjuﬁ \ 50 b Slagme Kl O e *E 5k
* and ** represent significant effects at the levels of 5 and 1 percent, respectively, and ns represents non-significant effect.
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Table 2. Main effect of planting substrate on some vegetative traits of tomato seedling in greenhouse

Spalaw (W ps e S) ade, S5 055 Gresle) ada, db

Pt

EEUR o S
(Cocopeat + perlite) <. 3 + oy 5SS 4.1° 0.042° 7.932
(Cocopeat + peat moss) _slouy + o S S 3.1° 0.031¢ 5.83b
(Cocopeat + date peat) oy Cus + Ty 5SS 3.0° 0.0124 7.732
(Cocopeat + vermicompost) T 5zaS o) 9 + Cugy 5S 55 4.92 0.0543 7.802
LSD 0.87 0.006 0.63

A ea b (gl pme DlE Ao s ey Jlexl a5 LSD Sgasl bl ks S tie B> S Sl Jila= a8 5l Kle O 52w o 5o

In each column, means with at least one similar letter are not significantly different based on LSD test at 5% probability level.
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Table 3. The interaction effect of substrate and fertilizer on some vegetative traits and SPAD index of tomato seedling in greenhouse.

L Cw)‘ oy S 0o . el
CalS 35 (ool (6 55 2,9 A o /
Sub Fertili 20 f Root volume N e
ubstrate ertilizer Seedling height Root fresh weight (cm?) .
0 SPAD index
(cm) (g plant™)
SERY
25 0k 7,80 0.474 1.014 30.1¢h
. Nofertilizer .
NPK 8.0b¢ 0.55bed 1.03¢ 34.92
St CwSS ESE e 8.3bed 0,630 1.18° 34,0
(Cocopeat + Perlite) ~ ------ Pj;f pho-zi §lt_ -----------------------------------------------------------------------------
5 e 8.1t 0.53¢% 1.04% 32,75
______ Humicacid .
S~
= 8. 7abe 0.65% 1.01¢ 33.30be
Seaweed
SERY
35 05k 5.6 0.40F 0.994 27.7i
______ No fertilizer .
NPK 5.9hi 0.46% 1.04¢d 29, 5¢hi
ol ot oSS a2 6.2t 0.48% 1.05bd 31.40¢
Phospho-zist
(Cocopeat + Peat moss) ~ ------ ;_;;Sp_ >z _1§l_ -----------------------------------------------------------------------------
JM
5 6.1hi 0.47¢ 1.01¢ 32 4bed
______ Humicacid .
S~
o 6.6%h 0.45¢h 1.03¢ 31.7¢f
Seaweed
SERY
355 0 7.4¢f 0.28i 1.00° 26,8
______ No fertilizer .
NPK 8.1b¢ 0.34i 1.132be 30.8¢¢
Cwo Cod+ S - L add
e g T 8.6+ 0.42¢1 1170 29.7¢
(Cocopeat+ Date peat) | Phospho-zist
Ko o Lol .
el 8 4bed 0.37hii 1.14% 31.14¢
______ Humicacid .
Seaweed S~ 8.820 0.39¢hi 1.034 28.2hil
SEeY .
355 0 7 gede 0,500 1.00° 28. 1hi
______ No fertilizer .
NPK 7.8de 0.53¢ 1.15 34 32
S 505 209+ S 5SS ) e g.ob-e 0.68° 1.200 32.1b
(Cocopeat + Vermicompost) ------ Ilo% pho-zi §lt_ -----------------------------------------------------------------------------
-vad
5 8 4bed 0,630 117 30.8¢
______ Humicacid .
S~
o 932 0.63%¢ 1.192 31.7¢f
Seaweed
LSD (5%) 0.8 0.1 0.09 2.1

A e b (g )ls e Q}L&M)A@JWICEM)ALSD Q}Aﬂwblﬁ‘mdj:.iﬁ Y L;IJBL}EI,\}«SL;\A&:Q@ Osw A )3

In each column, means with at least one similar letter are not significantly different based on LSD test at 5% probability level.
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Table 4. Variance analysis of the effect of planting substrate and fertilizer on the quantitative and qualitative traits of tomato in field.

Slas o Sl
(Mean squares)

b‘}A JS
s 03 0 g 3l SS O3 > Sas . g = LB Al Lol
e ; ; il T e S
sov) < s s (Fruit (Total D 25
(8.0.V) (df) (Fruit number  (Weight of (Fruit firmness) soluble (Titratable (Ascorbic
plant) single fruit) yield) solids, acidity) acid)
TSS)
s 3 583.7" 587.07" 310693.1 0.14™ 9.44™ 0.001" 0.4
(Substrate)
34 o 275242.1" - - . -
4 311.1 347.87 " 0.18 2.81 0.002 0.9
(Fertilizer)
SxF 12 124.5* 383.43" 7980*57'2 0.01* 0.410s 0.02" 0.9"
40 11.07" 4831 22164.2" 0.001"s 0.68" 0.0004" 0.00"s
(Error)
Ccv 10.96 12.15 15.09 17.48 17.30 13.23 11.41

el A5 ) ,acjh.”;)u_;mj:\;;g\ﬁ:;@**}*
* and ** represent significant effects at the levels of 5 and 1 percent, respectively.
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Table 5. The interaction effect of substrate and fertilizer on some quantitative and qualitative traits of tomato fruits in field.

. . . 2 s Sy 5] A
TR T S B I
~ .5 g = ' T oo &
i 5)5 S g o ((,Js) J-’u-’> f L . A J"(’JSJL:‘)
Substrate —.ilS i : ( . (1) & gl 5 _
Fertilizer Fruit Weight O & Titratable (36 03 £S5
r;ul;r;t;_elr of sm(ggl ; fruit g yield ﬁrr:llrllless Acidity (%) Ascorbic acid
-1 -1
(ton ha') (ke m?) (mg 100g FW™)
35S O ) ) )
S 2 94.5% 56.10 0.69¢" 0.411 5.5M%
O
NPK 294t 111.7%® 87.5¢ 1.07® 0.53%° 5.8
(Cocopeat + Perlite)  =---mmmm s oo oooooooooooooooooooooooo
-0 33¢d 100.1¢ 89.2°¢ 1.01%° 0.44M 6.8
o Phospho-Zist ..
S god ! I d fgh 1 bef
G 27" 96.9 70.6* 0.72¢¢ 0.45% 6.7
o Humicacid
Sl
S 28°fe 104.7% 79.24f 1.20* 0.47fh 7.1%°
Seaweed
SERE
255 ook 2 96.0¢ 57.0 0.65¢ 037" 5.1k
o Nofertilizer ..
NPK 25f 114.4* 77.2°% 0.749%f 0.55% 5.21k
JEPIPRCIREC 1 e 24 114.9° 74.5% 0.75% 0.40% 5.7%0
Phospho-zist
(Cocopeat + Peat moss) -~~~ ‘<;; """""""""""""""""""""""""""""""""""""""""""""""""""
Aol
o 30 86.2° 69.8" 0.70° 0.51%% 6.2
Humic acid
Sl
o 25t 120.0° 87.1d 0.95%4 0.52%4 6.9
Seaweed
YL )
355 05k 23h 96.2¢ 59.7 0.50¢ 0.38% 4.9
No fertilizer
NPK 28°fe 97.8¢ 73.9% 0.65°f 0.50f 5.8¢ehi
o o3t Sy S5 I 230 1153 71,6 0.73¢f 0.49°%f 6.3
Phospho-zist
(Cocopeat+ Date Peat) == === === === oo oo sooooosoooooooosooooo-s
St ot dowsl
S 27 86.1° 62.8" 0.59% 0.48¢% 5.9¢
Humic acid
K>
T 340 93.1% 85.5¢e 0.84¢de 0.45% 6.6°"
Seaweed
O 9 ) )
355 05k 27%h 96.6¢ 70.4%" 0.50¢ 0.44h 6.1%"
o Nofertilizer ..
bl sSS NPK 40% 85.7¢ 92.6% 0.95bd 0.56° 6.7%t
S 305 5205 s 3o 100.6% 84.2%4¢ 0.75%" 0.49%" 7.3%
Phospho-zist
COCOPEAt F ) = mmmmmm oo ooooeooooooooooooo---
Ko gt o]
(Vermicompost S 38" 97.6° 100.1% 0.70¢" 0.53% 7.2t
Humic acid
S def bed
44* 86.4° 102.6* 0.78¢% 0.52 7.5%
Seaweed

A b (g )ls e Q}L&‘M)A@JL&}‘CE.«)}LSD Q)A)'walﬁ‘mdj:.iﬁ Y L;l;l;JBlJ;—«SL;La&:fg\.:ﬁ Ogw A )3

In each column, means with at least one similar letter are not significantly different based on LSD test at 5% probability level.
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