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Abstract

Background and Objective: Smoke water is a source of Karrikin, which is
a group of plant growth stimulants. Karrikin is derived from the burning of
cellulose and hemicellulose, which could stimulate seed germination,
control lateral branching, and increase chlorophyll content. This study
aimed to compare the efficiency of smoke waters produced from various

agricultural wastes on the growth and yield of cherry tomato.

Methodology: Smoke waters were produced from agricultural wastes
consisting of rice straw, bagasse, and coconut husk. In addition, smoke
water was produced from D-xylose, which is a small subunit of hemicellulose.
The experiment was done in cherry tomato ‘CH154’ (Solanum esculentum
L. ‘CH154"). Distilled water (Control), KAR1 (Karrikin), and different types of
smoke water were applied onto the tomato 3 times by seed soaking and
foliar spraying at 3 and 8 weeks after transplanting, respectively. Growth
parameters were recorded every week after transplanting, and tomato

yields were measured after harvest.

Main Results: The application of all types of smoke water and KAR1
increased the percentage of fruit set by 14-21% compared with the control.
Furthermore, smoke waters derived from coconut husk and D-xylose showed
a higher total yield per plant than the control, 84% and 77%, respectively.
The application of all types of smoke water and KAR1 tended to increase the
fruit weight and significantly increase fruit size. However, all types of smoke

water did not affect plant height, stem diameter, and number of leaves.

Conclusions: The application of smoke waters has the same effects as

karrikin to increase the yield of cherry tomato.
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Figure 1 Smoke water production system. The set consists of (1) a bee smoker, (2) a hose clamp, (3) a rubber

tube, and (4) an Erlenmeyer flask.
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Figure 2 Effect of smoke water on leaf greenness of cherry tomato ‘CH154’. Means with the same letter are not

significantly different according to Tukey’s HSD test at P < 0.05.
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Figure 3 Effect of smoke water on the stem height of cherry tomato ‘CH154’. Means with the same letter are

not significantly different according to Tukey’s HSD test at P < 0.05.
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Figure 4 Effect of smoke water on the number of leaves of cherry tomato ‘CH154°. Means with the same letter

are not significantly different according to Tukey’s HSD test at P < 0.05.
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Figure 5 Effect of smoke water on the stem diameter of cherry tomato ‘CH154’. Data were analyzed according

to Tukey’s HSD test at P < 0.05.
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Table 1 Effects of different types of smoke water on flower and marketable yield of cherry tomato ‘CH154’

Treatment Number of Number of Number of Fruit setting  Fruit weight/plant

inflorescences/ flowers/ fruits/plants (%) (s)

plants plants

Distilled water 20.80 + 4.66 219.80 + 71.74  99.40 + 24.10 4828 + 1.18° 788.80 + 252.98°
KAR1 10 pM 19.00 + 8.86 201.40 + 99.71 127.00 + 25.38 6551 + 8.61° 1,218.00 + 192.64*
Smoke from rice 18.40 + 6.99 213.60 + 9299 137.80 + 5853  66.63 + 4.74° 1,216.80 + 430.16™
straw
Smoked water 18.20 £ 8.17 183.00 + 59.52  111.40 + 30.65 62.26 + 9.71° 950.40 + 152.70°
from bagasse
Smoke water from 2220 + 12.28 227.40 + 9234 154.00 + 47.83 69.63 + 6.18° 1,450.80 + 323.74°
coconut husk
Smoke water from  21.20 + 8.04 24580 + 72.86 152.20 + 26.66 62.44 + 2.47* 1,395.80 + 183.94°
D-xylose
F-test ns ns ns x x
CV. (%) 40.86 38.08 27.13 8.52 22.47

Means within the same column followed by different superscript letters (a, b) are significantly different (P < 0.05).
Values are presented as mean =+ standard deviation. ns and ** indicate not significantly different at P < 0.05 and

significantly different at P < 0.01, respectively.

Table 2 Effects of different types of smoke water on fruit size and total soluble solids of cherry tomato ‘CH154’

Treatment Fruit weight/fruit  Fruit width Fruit length Total soluble
(9) (cm) (cm) solids (°Brix)
Distilled water 7.97 £ 1.47 174 £032° 296+ 0.45° 6.33 + 0.58
KAR1 10 pM 9.80 + 1.86 2.52 £ 0.10° 3.68 + 0.19° 6.33 + 1.15
Smoke from rice straw 8.98 £ 0.62 2.3%3 £ 0.12° 3.36 + 0.35% 6.00 + 1.00
Smoked water from bagasse 8.72 + 0.98 2.30 + 0.09° 3.36 + 0.08% 567 +1.15
Smoke water from coconut husk 9.80 + 2.68 2.58 + 0.08° 3.55 + 0.13° 6.33 + 1.15
Smoke water from D-xylose 9.31 + 1.38 2.39 + 0.13° 3.38 + 0.13% 6.67 + 0.58
F-test ns x* ** ns
CV. (%) 16.29 6.66 6.78 15.19

Means within the same column followed by different superscript letters (a, b) are significantly different (P < 0.05).
Values are presented as mean =+ standard deviation. ns and ** indicate not significantly different at P < 0.05 and

significantly different at P < 0.01, respectively.
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