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Influences of amino acid chelate foliar fertilizer on growth and
seed quality of hybrid tomato seeds
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ABSTRACT: The objective of this study was to test the application of amino acid chelate foliar fertilizers on the
changes of growth, yield and quality of tomato seeds. The treatments consisted of two levels (FCB and FZP) of fertilizer
formulas with two levels of concentrations (2 ml/l and 3 ml/l) weekly at vegetative stage and after flowering. The
experiment was conducted at three production areas at Amphur Muang in Khon Kaen. Seed quality laboratory at
seed processing plant, Faculty of Agriculture Department, Khon Kaen University and analysis the nutrient in various
parts of the plant at Department of Soil Science, Faculty of Agricultural Technology, King Mongkut’s Institute of
Technology Ladkrabang. Experiment in 2010 for a period of 10 months.There were not significant differences among

treatments for plant height, number of fruits,seeds per fruitand 1,000-Seed weight. However, weekly application
seemed to give higher yield than control treatment.And found that the number of the Blossum end rod per plant
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of a group that received fertilizer, Amino chelate fertilizer formula every 2 concentrationreduced than that of the
original fertilizer formula. Weekly application of foliar fertilizers resulted in greater seed germination of more
than 90%. Plant analysis indicated that most of the nutrients were accumulated in the plants and small amount of
nutrients were trans-located to seeds especially for calcium and boron. Applications of both fertilizer formulas had
positivecorrelations with seed weight, especiallythe only elements Cu, B andFe.Germination under laboratory
conditions and greenhouse conditions, both before and after storage in control and ambient condition,indicating that
the application of amino acid chelate foliar fertilizers could improve seed quality. Also found that the amount of
bottom end rot of the tomato decreased when the leaves for fertilizer elements, especially P, K, Ca, Mn, Cu, Zn and B.
Keywords: seed quality, amino acid chelate, foliar application, Hybrid vegetable seeds
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HANIENgINd1 90 % AFLNATEINI9INENY
WAATUE WL ANNBNTBINARTUE lUTieaL TR
nslunensnemed 1 ey 2 Sanuuansnaiunmg
a1 daume 3 lddauwansneiu fueauia
Tunnseanuaaisaeng wudnlifaauuanseiuly
meadn waiunlinguiléfueeiturian
N9l ?mim@mnﬂjﬁmﬁmmﬁwﬂ’uﬁﬂﬁmﬁm
fufnzdamegnuansentfifauazadianandn
nANTRTLANITUREATU (Table 2-3)

Table 1 Influences of the different amino acid chelate foliar on plant height, number of fruits/plant, seeds /

fruit,1,000 seed weigh andblossom end rod/plant of tomato of the three farmer plots.

Farmers Treatments® Plamnt height Number of Seeds / fruit 1,000 Seed Blossom end
(cm) fruits"/plant (seed) weight (g) rod/plant (fruit)
Control 89.1b 26.10 c 113.25 2.81 5.44 a
Farmer FCB2 90.5b 28.80 bc 116.75 2.77 3.10b
1 FCB3 92.8 ab 27.47 bc 120.75 2.86 2.36 bc
FzP2 92.3 ab 33.00 a 115.25 2.68 0.36 bc
FZP3 99.3 a 30.70 ab 117.75 2.64 0.56 bc
F-Test * * ns ns i
C.V. (%) 4.77 8.63 8.11 8.20 7.87
Control 911 25.23 ¢ 107.00 2.88 6.01a
Farmer FCB2 98.0 31.13b 115.25 2.79 0.79b
5 FCB3 97.7 28.33 bc 120.25 2.97 151b
FzP2 99.6 26.96 bc 104.75 2.88 1.31b
FZP3 100.1 35.36 a 107.50 2.79 0.62 b
F-Test ns * ns ns *
C.V. (%) 5.32 11.25 6.91 6.94 6.39
Control 92.7 26.93 113.50 2.88 3.82
FCB2 951 24.27 115.00 3.07 3.89
Farmer
3 FCB3 101.5 28.10 117.75 3.00 4.04
FzP2 95.6 25.87 110.00 2.93 3.16
FZP3 99.2 28.30 114.00 2.77 2.59
F-Test * ns ns ns ns
C.V. (%) 2.96 3.70 7.11 7.84 7.11
ns, *, ** non-significant, significant at p<0.05 and p<0.01 level. respectively.

"Means within a column followed by the same letter are not different significantly according to DMRT.

“control: company requirement, FCB2:Liquid Amino Acid Foliar Ca, B 2 cc. /I, FCB3: Liquid Amino Acid Foliar
Ca, B 3 cc. /I, FZP2:Liquid Amino Acid Foliar Mg, B, Cu, Fe, Zn, Mo, Ni 2 cc. /I, FZP3:Liquid Amino Acid Foliar

Mg, B, Cu, Fe, Zn, Mo, Ni 3 cc. /I.
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Table 2 Germination percentage and speed of germination under laboratory and field conditions of tomato

seeds after harvesting ofthe three farmer plots.

Farmers Treatments” Germination (%) Speed of germination
(Laboratory) " (Greenhouse) (Laboratory)”  (Greenhouse) "
Control 85.00 b 86.25 9.69 9.14c
Farmer 1 FCB2 92.00 a 91.25 10.83 9.46 bc
FCB3 90.50 a 92.50 9.83 1043 a
FzP2 90.00 a 92.00 10.21 10.10 ab
FZP3 93.75a 90.00 10.81 10.11 ab
F-test > ns ns *
C.V. (%) 2.62 3.96 5.33 4.42
Control 87.75 88.50 9.85 10.11
Farmer 2 FCB2 87.25 92.25 9.85 9.54
FCB3 91.25 91.25 10.28 10.48
FzP2 89.75 92.75 10.88 10.34
FZP3 91.75 92.25 10.55 10.36
F-test ns ns ns ns
C.V. (%) 6.18 3.95 9.83 7.88
Control 86.50 86.00 b 9.73 b 9.81b
Farmer 3 FCB2 92.75 92.00 a 11.19a 10.63 ab
FCB3 91.75 91.75a 10.81 ab 10.66 ab
FzP2 89.00 91.50 ab 10.34 ab 9.96 ab
FZP3 92.25 90.25 ab 10.92 ab 10.84 a
F-test ns * * *
C.V. (%) 4.06 3.82 6.82 5.38
ns, *, ** = not significant, significant at p<0.05 and p<0.01 level. respectively. date are transform by the arcsine

transformation.

"Means within a column followed by the same letters are not different significantly according to DMRT.
? control: company requirement, FCB2: Liquid Amino Acid Foliar Ca, B 2 cc. /I, FCB3: Liquid Amino Acid Foliar
Ca, B 3 cc. /I, FZP2:Liquid Amino Acid Foliar Mg, B, Cu, Fe, Zn, Mo, Ni 2 cc. /I, FZP3:Liquid Amino Acid Foliar

Mg, B, Cu, Fe, Zn, Mo, Ni 3 cc. /I.
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Table 3 Germination percentage and speed of germination under laboratory and field conditions of tomato

seeds after to aging test of the three farmer plots.

Farmers Treatments” Germination (%) Speed of germination
(Laboratory)”  (Greenhouse) (Laboratory)”  (Greenhouse) "
Control 89.00 c 88.00 11.37 11.29
FCB2 93.00 a 90.25 12.04 12.04
Farmer 1
FCB3 92.25 ab 90.50 12.66 11.07
FzP2 91.00 b 91.50 12.03 11.90
FZP3 92.75ab 91.50 12.79 12.03
F-test * ns ns ns
C.V. (%) 1.22 2.77 8.25 5.55
Control 88.50 b 86.75b 11.56 11.50
FCB2 90.75a 89.50 ab 11.36 11.50
Farmer 2
FCB3 92.25a 93.00 a 12.05 11.78
FzP2 91.25a 91.00 a 12.08 11.70
FZP3 92.75a 92.50 a 12.02 12.32
F-test * * ns ns
C.V. (%) 1.57 2.83 6.72 4.39
Control 89.25 88.00 11.26 10.69
Farmer 3 FCB2 92.00 92.75 11.90 12.15
FCB3 90.50 90.75 11.44 11.62
FzP2 91.75 91.25 11.12 11.66
FZP3 92.00 93.75 12.55 12.22
F-test ns ns ns ns
C.V. (%) 1.83 2.80 5.73 4.49

ns, *, ** non-significant, significant at p<0.05 and p<0.01 level. respectively.

"Means within a column followed by the same letter are not different significantly according to DMRT. And
data to transform by the arcsine transformation.

“control: company requirement, FCB2:Liquid Amino Acid Foliar Ca, B 2 cc. /I, FCB3: Liquid Amino Acid Foliar
Ca, B 3 cc. /I, FZP2:Liquid Amino Acid Foliar Mg, B, Cu, Fe, Zn, Mo, Ni 2 cc. /I, FZP3:Liquid Amino Acid Foliar
Mg, B, Cu, Fe, Zn, Mo, Ni 3 cc. /I.
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Table 4 Plant nutrients of tomato seeds influenced by the different formulas and concentration of foliar fertilizer

of the three farmer plots.

nutrients in sweet pepper seeds”

Farmers Treat-/z P K Ca Mg Fe Mn Cu Zn B"
ments
(%) (ppm)
Control 1.01 0.55 0.1 0.47 78.10 184.0 715¢ 45.25 3.91
FCB2 1.01 0.54 0.1 0.47 78.10 189.5 7.60bc  44.35 3.66 b
Farmer 1 FCB3 1.02 0.55 0.12 0.48 81.25 190.0 8.72ab  46.50 3.42bc
FZP2 1.01 0.55 0.11 0.47 78.35 187.0 9.78a 4375 3.32c
FZP3 1.00 0.54 0.1 0.47 79.05 182.5 9.51a 44.80 3.21c
F-Test ns ns ns ns ns ns > ns *
C.V. (%) 0.88 1.91 3.92 1.96 1.96 2.07 5.60 2.46 2.74
Control 0.90 0.54 0.08 0.41 1685 8750 7.33a 4505 3.53a
Earmer 2 FCB2 0.91 0.55 0.08 0.41 110.5 94.15 7.61a 46.70 3.73 a
FCB3 0.91 0.53 0.09 0.42 169.5 8455 7.38a 47.00 3.08b
FzP2 0.91 0.54 0.08 0.42 1675 8485 470b 4695 3.56a
FZP3 0.93 0.55 0.08 0.43 108.0 9440 443b 4675 340a
F-Test ns ns ns ns ns ns > ns *
C.V. (%) 2.44 2.4 7.71 2.90 4.38 5.05 4.14 3.52 2.34
Control 0.89 0.54 0.07 0.41 108.0a 84.85 473c 4570 342b
Farmer 3 FCB2 0.90 0.53 0.07 0.41 110.0a 8620 4.99bc 48.05 3.27b
FCB3 0.90 0.54 0.08 040 112.0a 7820 586a 4755 4.37a
FzP2 0.89 0.54 0.08 040 110.0a 8360 6.08a 4875 4.23a
FZP3 0.92 0.55 0.07 042 1014b 9025 582ab 4560 4.55a
F-Test ns ns ns ns * ns * ns *
C.V. (%) 2.72 1.42 5.88 2.43 1.69 7.48 5.93 3.19 5.82
ns, *, ** non-significant, significant at p<0.05 and p<0.01 level. respectively.

"Means within a column followed by the same letter are not different significantly according to DMRT

“control: company requirement, FCB2:Liquid Amino Acid Foliar Ca, B 2 cc. /I, FCB3: Liquid Amino Acid Foliar
Ca, B 3 cc. /I, FZP2:Liquid Amino Acid Foliar Mg, B, Cu, Fe, Zn, Mo, Ni 2 cc. /I, FZP3:Liquid Amino Acid Foliar

Mg, B, Cu, Fe, Zn, Mo, Ni 3 cc. /I.

Table 5 correlation coefficient between nutrient of tomato seeds and some seed quality characters the

influenced by different of formulas and concentrations of foliar fertilizers of the three farmer plots.

Type of methods P K Ca Mg Fe Mn Cu Zn B
blossum end rod/plant (fruit) 022 020 0.16 0.15 0.07 0.100 0.26 0.02 0.36
1,000 Seed weight () 0.56* 0.52* 0.38 041 048 052* 053* 050 0.56*
Seed germination in laboratory (%) 0.04 0.05 0.09 005 004 -0.06 0.06 0.31 0.15
Seed germination in field (%) 0.07 0.04 0.15 0.06 0.19 0.17 0.05 0.30 0.03
Speed of germination in laboratory 013 017 029 014 047 0.20 0.10 0.35 0.03
Speed of germination in field 0.35 022 045 039 045 050 0.24 055* 0.1

* = significant at p< 0.05
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