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Extended Abstract
1. Introduction: Tomato (Solanum lycopersicum) is one of the strategic vegetable products in the world

and has a valuable place in the food basket of people in most countries. One of the most important stages
of the growth of S. lycopersicum is the germination and establishment of seedlings, which determines the
final yields. The germination of seeds and establishment of seedlings are strongly influenced by the
culture medium used, and therefore, choosing the right culture medium can ultimately lead to the
improvement of the final yield of the product. Thus, in the present study, the effects of different
cultivation substrates on morpho-physiological traits and photosynthesis performance were studied.

Materials and Methods: For this purpose, the randomized complete block design (three repetitions) with
treatments of 100% cocopeat (CP100), 100% Nipeat (NP100), 50% cocopeat + 50% Nipeat (CPSONP50),
25% cocopeat + 50% Nipeat + 25% perlite (CP25NP50P25), 50% Nipeat + 50% perlite (NP50P50) and
70% Nipeat + 30% perlite (NP70P30) were used in the early spring of the crop year 2019-2020. Seed
cultivation was done in pots and daily irrigation and Hoagland nutrient solution were used. Also, the
cultivation beds will be sent to the Soil and Water Institute and analyzed for their components. At first,
germination percentage and germination speed were calculated. Almost 20 days after cultivation,
morphological parameters such as root length, stem diameter, stem length, number of leaves, fresh weight
of stem and root, and dry weight of root and stem were measured. After measuring the morphological
traits, the content of chlorophyll and carotenoids in the leaves were calculated using a spectrophotometer
and reading the absorbance intensity at the wavelengths of A645, A663 and A470. Then, the antioxidant
potential of the plant was measured and the activities of catalase, polyphenol oxidase, and superoxide
dismutase enzymes were measured. Catalase enzyme activity was measured based on the reduction of
hydrogen peroxide absorption at 30 seconds at 240 nm. The activity of polyphenol oxidase enzyme was
measured according to the method of Asadi Sanam et al., (2015) and the activity of superoxide dismutase
was measured according to the method of Gianopoulits and Reis (1977). The proline content of the leaves
was used according to the method described by Zhang et al., (2010), and the relative water content of the
leaves was measured by drying the leaves, and recording the fresh and dry weight of the leaves, and
calculating their difference according to the method of Paknejad ef al., (2007). Handy flourCam FC 100H,
Photon (Systems Instruments, PSI, Czech Republic) was used to measure the maximum efficiency of the
photosystem. Finally, the obtained data were analyzed in SAS software.

Results and Discussion: The results indicated that morphological traits were influenced by the type of
culture medium. So that the highest germination percentage of tomato seedlings was obtained in the
CP100 treatment. In this treatment, other traits such as stem length, number of leaves, fresh and dry
weight of stem, fresh and dry weight of root were at their maximum value. In terms of all physiological
traits, significant differences were observed in different treatments of the culture medium, so that more
chlorophyll a, b and total content was observed in the leaves of tomato seedlings cultivated in NP100
treatment. Nevertheless, the highest carotenoid content of leaves was observed in the treatments of
CP100, NP100 and CP50NP50, and the lowest was observed in the NP50P50 treatment. Although the
highest activity of catalase was obtained in the treatments of CPSONP50, CP100 and NP100. However,
low activity of polyphenol oxidase enzyme was seen in these treatments. Also, the highest activity of



superoxide dismutase and proline enzyme was obtained in the CP100 treatment and the lowest in the
NP100 treatment.

4. Conclusion: The treatment of CP25NP50P25 resulted in the highest relative water content of leaves. The
highest intensity of variable fluorescence was obtained in the treatments of CP100, CP25NP50P25,
NP50P50, and NP70P30 treatments. The relative variable fluorescence in the intermediate J stage was
the maximum in the NP70P30 treatment and the minimum in the NP50P50 treatment. Nevertheless, the
relative variable fluorescence in intermediate stage I was the highest in the CP100 treatment. The
maximum efficiency of the photosystem Il water decomposition system (Fv/FO) was obtained in the
treatment of NP70+P30 and the lowest was obtained in the treatment of CP50NP50. However, the
maximum photosystem II efficiency (PPO) and electron transfer quantum efficiency (OEo) were seen in
the treatment of CP50P50. The quantum performance of energy loss (®Do) had its maximum value in
the treatment of CP50NP50 and the lowest value in the treatment of NP50P50. In general, it can be
concluded that one of the important factors in the cultivation of tomato seedlings is the type of culture
medium, and cocopeat and Nipeat or their combination can be a suitable option.
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Table 1- Constituents of different cultivation substrates used in the present study
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Table 3- Comparison of the mean morphological traits of tomato seedlings in different treatments of the
culture medium

s Louss Jsb S Jeb ol S5 S 039 039 SHS 03y weyd s
Treatments Al aslw adlw Sy adlw Al y S A o iaile T PE

root stem Stem Numbe Stem  Root aslw (#55) Germinati Germina

lengt diamete lengt r of fresh  fresh on tion rate

. . Stem  Root dry
h r (mm) h leaf weigh  weigh . percentag
(mm) (mm) te ot O s e
weigh (g
t(g)
CPioo 7.332 3.732 12.00*  30.33% 5.56* 526 2.16* 2.06* 92.332 27.332
NPioo 6.50* 3.66° 5.03>  22.66° 5.10° 5.00° 1.06* 1.900¢ 92.00* 30.00*
CPso+NPso 6.66% 2.83% 476  17.66° 5.06°® 5.01°  0.83¢ 0.60° 90.33%® 24.66*
CP2sNPsoPos 6.832 2.832 6.50° 18.33> 506 5.06° 1.l16™ 1.16% 85.66 30.00*
NPso+Pso 7.50% 2.66* 5.66° 1633°  510° 5.03°  0.90° 0.86 86.00 30.332
NP7o+P30 7.83% 3.00° 8.00° 22.00" 5.16° 5.14° 1.70° 1.53° 83.66° 28.00°
u.;.s9555 :CP25NPsoP»s E..\.a)oa' S S WM O w555§ {CP5o+NPsq (RPN Voo o :NP1ioo (RN Yoo w9555 ‘CP1oo

Sl a0 Ve oy b iNPotP30 ts 0 B0 ol #0008 B0 Zay § NPsptPsg tas 10 YO ol g 0oy 00 Coy GHas 0Y0
b oo P<0.05 Jlozm! o 1o jlo gime M| oaims lis baygiw 10 Gglate By ooy Yo
CP100: cocopeat 100%; NP100: Nipit 100%; CP50+NP50: 50% coconut + 50% nipit; CP25NPS50P25: cocopeat
25% + nipeat 50% and perlite 25%; NP50+P50 nipit 50%+perlite 50%; NP70+P30: Nipit 70% + Perlite 30%.
Different letters in the columns indicate significant differences at the probability level of P<0.05.
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Table 3- Comparison of the mean physiological traits of tomato seedlings in different treatments of
culture medium

o Lo A Jssls b g ls pU sl asems s VLS i b aeSlage e Gl
Treatments Chloroph  Chloroph Total Caroten Catalase  jla..sT FEPUOIS Prolin Casb,
ylla yllb  chloroph oids  (U.mg' PPO(U SOD(U.mg (Hmol
(mg/ (mg/ yll (mg/ (mg/ g protein min~! 1 protein 'g—l RWC
100g 100g 100g FW) min’') ml™) min") FW) (%)
FW) FW) FW)
a b
CPioo 1.25° 0.39¢ 1.60¢ 0.88°  0.036*  0.025¢ 34.96° 0.09%  83.78
b c
NP 10 133 048 179 091° 0037 0042 254 00> 80.18
a ab
CPsotNPso 128 041 164  0.89°  0.039° 0.034c 27440 008 8427
b a
CP2sNPsoP2s 1.16¢ 0.43° 148  0.85%  0.028°  0.056 317w 0067 8533
NPso+Pso 0914 036  129° 068  0026° 0032 28420 008 8643
b bc
NP70tPs0 1.27%® 0.40¢ 1.68°  0.73%¢  0.028°  0.046° 26,630 006" 8219
o855 {CP2sNP5oP2s tao 100+ Cny +auo ;0 B+ gS'sS {CPsoHNPso ts jo Vo v+ oy 5 NP0 s jo Vo v+ iy 5565 :CPrgo

Sl a0 Ve oy b iNPotP30 tas,0 00 ol +0u0,0 B0 Zg 5 NPspHPsp tas 10 YO ol g 0oy B0 Sy SHas 0Y0

.\.M:l;ks.a P<0.05 JL@.“?‘ C.la..» ) )‘DLS"'M ) FES PRCERY ULAJ LQQ?"“‘" B u5L1~a J51.> o y0 Y.

CPioo: cocopeat 100%; NPigo: Nipit 100%; CPso+NPso: 50% coconut + 50% nipit; CP2sNPsoP2s: cocopeat 25% +
nipeat 50% and perlite 25%; NPso+Pso nipit 50%-+perlite 50%; NP7+P30: Nipit 70% + Perlite 30%. Different letters
in the columns indicate significant differences at the probability level of P<0.05.
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Table 4- The mean comparison of traits related to chlorophyll fluorescence and photosynthetic performance of tomato seedlings in different culture media

treatments

b Lo Dig/RC  ETo/RC  TR¢/RC ABS/RC  Plabs Dpo Dk, Dpo Fy/Fo Vi \'% Fy
Treatments

CPioo 0.641% 1.36° 2482 3.12° 1.52° 0.205% 0.43% 0.792 3.87® 0.86° 0.452 40953°
NPio0 0.595% 1.27° 2.342 2.942 1.59% 0.2022 0.432 0.79% 3.942b 0.812 0.46% 27220
CP50+NPso 0.6982 1.26° 2.292 1.982 1.420 0.2342 0.42° 0.76° 3.40° 0.78° 0.442> 19300°
CP25NPs5oP2s 0.584% 1.352 2.382 2.96* 1.96% 0.196% 0.46% 0.80 4.10% 0.78° 0.43% 387428
NP;50+Ps0 0.533° 1.34° 2.302 2.842 2.142 0.187° 0.47° 0.81° 4.332 0.78° 0.41° 371172
NP7¢+P30 0.930% 1.272 2.392 3.032 1.47° 0.208% 0.42° 0.79% 3.820 0.812 0.462 356212

NPso+Pso (VPRI Yo CNJ); 9 do,0 NG C,%O_HM)QYA wsfjf {CP25NPsoP2s ew)o(k %u_ih.\..a)o g w5595 {CP50+NPsg 3o, Voo w@ :NP1oo o0 Yoo w5595 ‘CP1oo
S Fy Mb‘so P<0.05 Jlus! CJa...u 59 )lo‘_s_:.u AU oaims lis baygiw j0 Sglaie By, oo Ve Cudy +ao 0 Ve S s NP7tP3g tas ) 0 SN FERWINEAS S S
STy 35 e 0 gl 4,55 iz lsee ABS/RC tond i 5358 (613l 2 o ,Shos yas L Plabs g5l ] __ogtlsS o ,Shae Do ¢y5,2501 JUil agiilsS 5,Slae Dpo o1l iurasgid

STy 35 0 o sl5l ool BT (65,5 Dig/RC ¢ STy 55 10 o s3I 4y g ,aSIl Jlasl ETO/RC ¢ STy 55 50 o slil as 9,58l 28,5 1500 :TRo/RC
CP1o0: cocopeat 100%; NP1o: Nipit 100%; CPso+NPso: 50% coconut + 50% nipit; CP2sNPsoP2s: cocopeat 25% + nipeat 50% and perlite 25%; NPso+Pso nipit 50%-+perlite 50%;
NP79+P30: Nipit 70% + Perlite 30%. Different letters in the columns indicate significant differences at the probability level of P<0.05. Fv: variable fluorescence intensity; Vj:
relative variable fluorescence in intermediate stage J; Vi: relative variable fluorescence in intermediate stage I; Fv/FO: maximum efficiency of photosystem II water
decomposition system; ®PO: maximum efficiency of photosystem II;: ®Eo: quantum efficiency of electron transfer, ®Do: energy dissipation quantum function; Plabs:
performance index per absorbed photon; ABS/RC: amount of light absorption per reaction center; TRO/RC: rate of electron capture per reaction center, ETO/RC: electron
transfer per reaction center; Di0/RC: energy dissipated per reaction center
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