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Effects of zinc fertilizers on growth and yield of cherry tomato 'CH154"
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Abstract

Background and Objective: Cherry tomatoes, commonly grown in soilless
systems, often face micronutrient deficiencies, which can lead to a reduction
in both the quantity and quality of the yield. This study aimed to compare
types of zinc fertilizer and ways to apply to the growth and yield of cherry

tomato.

Methodology: The experiment was conducted on cherry tomatoes grown
using a hydroponics system consisting of 6 treatments: control grown in
nutrient solution containing zinc, control grown in nutrient solution without
zinc, nutrient solution fertilized with Zn-EDTA or ZnsO, by foliar spray at a
concentration of 250 ppm or root at a concentration of 50 ppm application
twice when the tomatoes were 40 and 47 days old after sowing. Data were
recorded weekly when the cherry tomato plants were 40 days old after

sowing, and yield data were recorded after harvest.

Main Results: The application of both types of zinc fertilizers via foliar spray
or root application tended to increase the number of flowers. Zn-EDTA
fertilizers increased fruit number per plant and fruit weight per plant more than
Zns0, fertilizers by 12-89% and 11-55%, respectively. Both zinc fertilizers
helped to recover tomato plants from zinc deficiency. Root application of
zinc fertilizers resulted in lower zinc accumulation in the leaves compared to
foliar application, which helps reduce the risk of zinc toxicity from excessive
accumulation. However, both types of Zn fertilizers did not affect stem height,
leaf greenness index, total soluble solids in fruit, and dry weight of shoot and

root.

Conclusions: Foliar or root application of zinc fertilizers Zn-EDTA or Zns0,
can increase the yield of cherry tomatoes grown under zinc deficiency
conditions. However, the root application is recommended to minimize zinc

accumulation and the risk of toxicity in plants.
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(ZnSO,, Foliar -Zn) LATYEALILAT 6: aNTaraIsINe IS
wuulsifidsnsAuazliiio ZnsO, mesn Aududu 50 ppm
(ZnSO,, Root -Zn) Ima’[,uw%'mLmusﬁﬁ’l%miasmsmqmmiﬁ
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Table 1 Components in 1X Resh tropical dry summer nutrient solution

Chemicals

Amount (mg/L)

Ca(NO).4H O
32 2
KNO
3
NH H PO
4 2 q
MgSO . 7H O
q 2
KH PO
2 4
Fe-EDTA
H BO
3 3
MnSO . 9H O
aq 2
NaMnOa. ZHZO
CusO,. 5H’0

ZnSO . TH O
a 2

1,475.94
323.55
188.65
364.79
258.57

23.60
2.86
2.11
0.025
0.08

0.22Y

v ZnSOq. 7HZO was omitted in nutrient media without zinc (-Zn).
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Figure 1 Changes of stem height (A) and leaf greenness index (SPAD index) (B) of cherry tomato ‘CH154’ before

application of zinc fertilizers (Week 0) and after first application of zinc fertilizers for 1, 2, and 3 weeks

(Week 1, Week 2, and Week 3, respectively). Data are means + SD shown by vertical error bars (n = 6).

Means with the same letter are not significantly different at P < 0.05 according to Duncan’s multiple

range test. +Zn and -Zn mean planting media that contained zinc and did not contain zinc, respectively.
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Figure 2 Effect of zinc fertilizers on number of flowers per plant in cherry tomato ‘CH154’. Data are means + SD

shown by vertical error bars (n = 3). Means were statistically analyzed according to Duncan’s multiple

range test at P < 0.05. +Zn and -Zn mean planting media that contained zinc and did not contain zinc,

respectively.
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Figure 3 Effect of zinc fertilizers on number of fruits per plant (A), fruit weight per plant (B), individual fruit weight
(O) and the total soluble solids (TSS) (D) in cherry tomato ‘CH154’. Data are means + SD shown by
vertical error bars (n = 3). Means with the same letter are not significantly different at P < 0.05 according
to Duncan’s multiple range test. +Zn and -Zn mean planting media that contained zinc and did not

contain zinc, respectively.
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Figure 4 Effect of zinc fertilizers on shoot dry weight (A) and root dry weight (B) of cherry tomato ‘CH154’. Data
are means + SD shown by vertical error bars (n = 3). Means were statistically analyzed according to
Duncan’s multiple range test at P < 0.05. +Zn and -Zn mean planting media that contained zinc and

did not contain zinc, respectively.
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Figure 5 Total zinc accumulation in shoot of cherry tomato ‘CH154" after harvesting. Data are means + SD

shown by vertical error bars (n = 3). Means with the same letter are not significantly different at P< 0.05

according to Duncan’s multiple range test. ** Means are significantly different at P < 0.05 according to

the Student t-test. +Zn and -Zn mean planting media that contained zinc and did not contain zinc,

respectively.
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