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Table 1- Physical and chemical properties of various used matters

slge 0395 s pov-) S S Culan s
Matters N P K EC ;,|:|
(%) (ppm) (ppm) (ds.m™)
se 0.07 29 488 2.18 7.9
Soil
oS 0.97 2458 4899 3.11 8.1
Compost
CogenS 5229 1.23 3500 5900 2.88 7.1
Vermicompost
Sol5 35 0.81 2356 4158 3.66 9.8
Cow manure
S 0.77 1258 1855 2.87 7.2
Leaf soil
CussF 0.63 522 9834 1.08 71
Cocopeat
= 0.48 111 524 1.14 6.18
Peat
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Cenia (mg/g leaf) =((0.0122xAbs663)
(0.00269xAbs646))xml acetone/ mg leaf ")
Cenib (Mg/g leaf)=((0.0229x Abs646)-
(0.00460xAbs663))xml acetone/mg leaf v)
Cear (Mg/g leaf)=((1000xAbs470- 1.82xCehia —
85.02xChip)/198)xml acetone/mg leaf (v)
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Table 2- Analysis of variance of germination and growth traits of tomato as affected by substrate and humic acid

Slaye (:50ke
Mean of Squres
P R L e S B U Blaas
o Ry O aals wals gl el Ay S Sy o 2,55ko
Treatment df) Emergence Emergence Plant Shootdry — Rootdry  giameter L-¢27@r€@ Internode
percent rate height matter matter s diameter
(A) 6 4543.7*%* 22.34%* 39.59**  0.396** 0.004ns 0.070ns  9784.8**  10.79**
Substrate
Sogeisu]
(B) 1 14.88ns 0.036ns 23.28**  0.303**  0.0018ns  0.046ns  1205.5** 1.56**
Humic acid
AxB 6 49.60ns 0.074ns 0.732** 0.095* 0.002ns 0.097ns 41.35ns 0.37*
Error s 56 357.1 0.109 0.154 0.007 0.003 0.430 32.22 0.085
ol gme pis 9 o )3 Y 50 ghaws )3 (g dre i 4 NS 5 FF X
*, **and ns: Significantly at 5% and 1% and non-significant
N y34595 gy Olio By p CudlS CilBue g1 s T Y Joas
Table 3- Effect of various substrate on some growth traits of tomato
. O ot a2 yd nb fw & ), 029 Sy aw 5,55 ho dlani
oy aals aals lgp ol
Treatment Emergence i i Leaf area Internodes
percent Emergence _Plant Shoot dry (cmZplant) diameter
rate height (cm) matter (g)
oz 58.33bc 4.05¢c 9.71d 0.788c 94.99¢c 5.63b
Compost
eogseS 5229 50.00¢ 4.20c 12.32¢ 1.02b 114.0b 6.17a
Vermicompost
o 100.00a 6.45a 13.51a 1.17a 125.9a 6.19a
Peat
Cass 87.50ab 5.51b 9.25d 0.745¢ 94.49¢ 4.94¢
Cocopeat
J’SB 79.17b 2.62d 12.80b 1.07b 117.0b 5.93ab
Leaf soil
iR 255 16.67d 0.95f 6.86f 0.445¢ 27.13d 2.85¢
Manure
oy SE
] 62.50bc 2.14e 7.89%¢ 0.645d 33.01d 3.52d
Clay soil
25,16 00,0 O il grdaws j3 5SSl glatels dix yg05] ol (gl ime MBS o iy JBlas glyls sl g 4oy
Column means with the same letter are not significantly different by Duncan’s multiple range test (p < 0.05)
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Table 4- Effect of foliar application of humic acid on some growth traits of tomato

8"65)‘ 1051 SUid o3 .
. als Spghe o o Silyo 3l B sy
PL ¥ £ Chlorophyll :
Treatment Plant Lea/ allrea Shoot dry matter I gpernodes a Carotenoid
hzalgk;t (cm/plant) iameter content content
cm
sl pas
Non-foliar 9.58b 81.29b 0.75b 4.84b 1.91b 0.473b
application
s sls 11.07a 92.21a 0.92a 5.22a 2.45a 0.557a

Foliar application

L5520y O Jlein] gaws p3 (Sl (larals Lin 90l (wll y (60 size M) S e o S il (gl slae] gty 5
Column means with the same letter are not significantly different by Duncan’s multiple range test (p < 0.05)
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Figure 1- Interaction effect of substrate xhumic acid on dry matter of tomato
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Table 5- Analysis of variance of biochemical traits of tomato
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Introduction: Successful greenhouse and nursery production of plants is largely dependent on the chemical
and physical properties of the growing substrate. An ideal potting substrate should be free of weeds and diseases,
heavy enough to avoid frequent tipping over and yet light enough to facilitate handling and shipping. The
substrate should also be well drained and yet retain sufficient water to reduce the frequency of watering. Other
parameters to consider include cost, availability, consistency between batches and stability in the media over
time. Greenhouse crops in general, have higher nutrient demands than field grown crops. Therefore, in order to
Yoptimize production it is essential to focus on the growing substrate and fertilization. The physical properties of

the growing medium are important parameters for successful plant growth, as these are related to the ability to
adequately store and supply air and water to plants. Humic acid is a principal component of humic substances,
which are the major organic constituents of soil (humus), peat and coal. It is also a major organic constituent of
many upland streams, dystrophic lakes, and ocean water. It is produced by biodegradation of dead organic
matter. It is not a single acid, but it is a complex mixture of many different acids containing carboxyl and
phenolate groups so that the mixture behaves functionally as a dibasic acid or occasionally as a tribasic acid.
Humic acids can form complexes with ions that are commonly found in the environment creating humic colloids.
Humic and fulvic acids (fulvic acids are humic acids with lower molecular weight and higher oxygen content
than other humic acids) are commonly used as a soil supplement in agriculture. Humic Plus contains humic acid,
fulvic acid, macro micro nutrients and proprietary constituents essential for plant growth. Organic matter soil
amendments have been known by farmers to be beneficial to plant growth for longer than recorded history.
However, the chemistry and function of the organic matter have been a subject of controversy since humans
began their postulating about it in the 18th century. Selection of the proper media components is critical to the
successful production of plants. So, the objective of this study was to assess the effect of humic acid foliar
application and various substrate on quantitative and qualitative characteristics of tomato seedling.

Material and Methods: The experiment was conducted in a greenhouse at Bardsir Faculty of Agriculture,
Shahid Bahonar University of Kerman in 2015, as a factorial arrangement based on completely randomized
design with five replications. The experimental treatments were substrate in 7 levels (peat, coco-peat, leaf-soil,
compost, vermi-compost, manure and clay soil), humic acid in two levels (foliar application and non- foliar
application). After preparation of substrates, plastic boxes with 12 cm diameter and 10 cm height were chosen.
After extracting gravity water, tomato (cv. Canyon) seeds were sown in pots. Rain irrigation was done daily.
Foliar application of humic acid with concentration of 0.001 liter was performed from seedling emergence to
transplanting every two days. The germinated seeds was daily counted and number and rate of seed emergence
was estimated. Plant height, stem diameter, number of internodes, leaf area, shoot and root dry matter and
chlorophyll contents were calculated at transplanting time of seedling.

Results and Discussion: The substrate treatment had a significant effect on rate and percent of germination,
plant height, shoot dry matter, leaf area, number of internodes and, chlorophyll a and carotenoid contents.
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According to the results, the greatest and smallest rate and percent of germination was found in peat and manure
treatments, respectively. Also the greatest shoot dry matter (1.17 g), leaf area (125.9 cm plant?), number of
internodes (6.19), plant height (13.51 cm) and chlorophyll a concentration (2.55 pg/ml) were observed for peat
substrate. Manure and clay soil substrates showed the smallest of these measurements and carotenoid contents. It

seems that physical characteristics of peat was better than other substrates. Plant height, shoot dry matter, leaf
area, number of internodes, chlorophyll a and carotenoid contents showed a significant effect by humic acid
application. Foliar application of humic acid significantly increased the mentioned traits.

Conclusion: The results illustrated that between substrates in this study, peat was the best for seedling
production of tomato. Foliar application of humic acid had a positive effect in improving growth characteristics
of tomato seedling.
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