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Background and Objectives: One of the main factors affecting the
growth of greenhouse tomato transplant is the choose of desired cell size
or volume of the tray. So that, larger cells provide more space for better
transplant growth, but as the cell volume or size increases, the space
required to produce the transplants increase. Therefore, it is important to
determine the appropriate cell size that produces vigorous transplants. On
the other hand, improved seedling growth in various vegetables such as
tomatoes due to the use of humic acid has been reported by various
researchers. This study was performed to investigate the effect of tray cell
volume and foliar application of humic acid on morphological and
physiological characteristics of tomato transplants.

Materials and Methods: A factorial experiment in a completely
randomized design with three replications and two factors include tray
cell volume (15, 20 and 22 cm®) and humic acid foliar application (0, 1.5,
3.5 and 5.5 g¢g/l) was conducted in a greenhouse at the University of
Hormozgan. The growing substrates were 70% coco peat and 30% perlite.
Since the fourth week onwards, with the appearance of two pairs of true
leaves, the seedlings were sprayed by humic acid fertilizer with
concentrations 0, 1.5, 3.5, 5.5 g/l every other day for 15 days. 7 weeks
after planting, seedling characteristics such as morphological and
physiological traits and concentrations of leaf N, P and K were measured.
At the end of the experiment, data analysis was performed using SAS
software (version: 9.1). The means were compared with Duncan test at a
statistical level of 5%.

Results: The results of this study showed that reducing of try cell volume
decreased evaluated traits significantly so that the lowest mean of these
traits was obtained in cell volume of 15 cm®. Reduction of cell volume
from 22 to 15 cm® significantly reduced the morphological traits including
plant height, stem length, root fresh weight, fresh and dry weight of
shoots, and leaf area by 12.7, 16.2, 21.9, 15.1, 18.8 and 18.4%, and
physiological traits including Fv/Fm and Pl by 10.7 and 25.7,
respectively. Application of humic acid improved morphological and
physiological characteristics of transplants and in most cases, the highest
mean of under study traits were obtained by 5.5 g/l humic acid. With
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decreasing the tray cell volume from 22 to 15 cm®, the leaf nitrogen,
phosphorus, and potassium concentration decreased by 15.7%, 18.9%,
and 16.4%, respectively. However, foliar application of humic acid
caused a significant increase in the leaf elements content, compared to the
control. In general, the highest content of nitrogen (1033.91), phosphorus
(224), and potassium (37534.94 mg/kg DW) were obtained with the
application of humic acid in concentrations 3.5, 1.5, and 5.5 g/l. On the
other hand, foliar application of humic acid improved the under study
traits when compared to the control. Overall, these results indicate that
humic acid could compensate for root growth restriction in trays with
small cells.

Conclusion: The results of this study showed that reducing the cell
volume of the tray leads to a significant reduction in physiological and
morphological characteristics of tomato transplants. While the use of
humic acid could improve nutrient uptake and vegetative growth of
seedlings and offset the negative effects of low volume tray cell by the
use of humic acid. Foliar application of humic acid improved
morphological and physiological traits and absorption of nitrogen,
phosphorus, and potassium. Therefore, it seems that the use of humic acid
can be suggested as a strategy to produce higher quality transplants.

Cite this article: Salari, Ameneh, Jafari, Leila, Yavari, Alireza. 2022. The effect of tray cell volume and
humic acid on morphological and physiological characteristics of tomato transplant
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Table 1. Analysis of humic acid elements.
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Table 3. The main effect of cell volume and humic acid on the morphological traits of tomato transplants.
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Fig. 1. Effect of different levels of humic acid (0, 1.5, 3.5 and 5.5 g/l) and different cell tray volumes
(15, 20 and 22 cm®) on the stem diameter of tomato transplant.
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Fig. 2. The effect of different levels of humic acid(0, 1.5, 3.5 and 5.5 g/lI) and different cell tray volumes
(15, 20 and 22 cm®) on root length (a) and root volume of tomato transplant (b).
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Fig. 3. Effect of different levels of humic acid (0, 1.5, 3.5 and 5.5 g/l) and different cell tray volumes
(15, 20 and 22 cm®) on the dry weight of tomato transplant.
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Table 4. Analysis of variance the effect of cell volume and humic acid on the physiological traits and leaf
nutrients in tomato transplant.

NE 2 asle
K p N PI F/Fm  SPAD &0 %77 7
df S.0.V
12751593* 1953.3* 36921.9* 3.82** 0.03* 37.8™ 2 J =
Cell volume
Ko |
367994602** 4573.8** 166642.9** 2.50** 0.02* 226.2** 3 W3k e
Humic acid
Soo s sl ¥ oo o
17664™ 1.6™ 2941.1™ 0.24™ 0.01™ 18.3™ 6 . .
Cell volume x Humic acid
last
2603005 841.8 11420.1 0.30 0.010 20.5 48
Error
165 13.4 120 185 143 158 R
C.V (%)

## % NS

.L,a))\)OJL«.:;—'CL»J))‘J@MQ}LE})\:@MQ}W:F%;@; B
™, * and ** showing no significant and significant at 5% and 1% probability levels, respectively

(N par S el (S35 Dlio p Seagep Al (24P 5 ol e Sk o ol 5120 g
Table 5. The main effect of cell volume and humic acid on physiological traits and leaf nutrients in tomato transplant.

K P N i
La,
PI FJ/Fm SPAD Sl
mg / kg dry weight Treatments
Jsho o
Cell volume (cm®)
32830.7° 232.8° 992.4° 3317 0.75° 30.14° 22
32459.8° 225.6° 848.5° 3.05% 0.71%® 27.47° 20
27438.9° 188.9° 836.2° 2.46° 0.67° 28.25° 15
S el
Humic acid (g/l)
26830° 191° 782.2¢ 2.34° 0.66" 23.85° control
27421° 2312 894.9° 3.03 0.71% 27.06° 15
31853° 2242 1033.9° 3.20° 0.71%® 31.79° 35
37353° 217% 858.4 3.19° 0.76° 31.77° 55

L s e sl Ao JchhMJAJWJF@Js\bpéuwﬁp Ot A 3
In each column means followed by at least a common letter, are not significantly different at 5% probability level

¥
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