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Effects of Foliar Amino Acid Sprays Combined with Fertilizer Management on
Growth and Development, and Yield of Amaranth (Amaranthus spp.)
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Abstract: Amino acids (AMN) are a type of biostimulants which can promote plant growth, enhance
resistance to both biotic and abiotic stress and potentially reduce the need of chemical fertilizer (CF) for
crop production. This study aimed to investigate the effects of foliar AMN application combined with CF
management on growth and yield of amaranth ( Amaranthus spp.). This experiment established in
greenhouse and arranged in completely randomized design (CRD) with 5 replications and 4 treatments as
follows: 1) control, no CF and AMN application (T1), 2) applied CF at the recommended rate, CF100% (T2),
3) applied 75% of the recommended CF combined with foliar spray of AMN type 1 (T3) and 4) applied 75%
of the recommended CF combined with foliar spray of AMN type 2 (T4). The results revealed that foliar

with AMN significantly influenced on growth of amaranth including plant height, stem diameter, leaf width,
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leaf length and leaf number) at 4 weeks after transplanted (WAT). T3 treatment showed the highest value
and was not significantly different with T2 and T4, while leaf greenness (SPAD) showed the significant
differences among treatments at 2, 3 and 4 WAT. Moreover, applied CF and foliar with AMN affected on yield
parameters (dry and fresh above ground biomass and leaf area) and concentration of nutrients in above
ground biomass of plant (total nitrogen, phosphorus and potassium) in the similar way, that T3 treatment
gave the highest value and not significant differences with T2 and T4, but showed the significant differences
with T1. Overall, it was found that spraying amino acids combined with fertilizer management influenced

growth and yield of amaranth, which can reduce the use of chemical fertilizers by up to 25%.
Keywords: Foliar spray, amino acid, growth, yield, amaranth
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Table 1. The details of each treatment

L4 as
aUnsaluazlsnng

mmmmﬁqwLmuma‘mmmmu@;u
@Nyumf (completely randomized design; CRD) Ta ¢l
nnnmeaaslulsGenaasguaidanadinaniau
(Tropical Vegetation Research Center; TVRC) NATTN
NUAI ADLANEAT NUALAUNNI NENA RN EATANART
Ingaaitunesau Sandauastyn dsznevlidae
4 FnFUNIMAREY 411U 5 91 a2 1 nznna tnad
TUALBUALARZATLINNINARBIAS Table 1

8n191gn wazni1sALAsNEI: YiNnIg
mzdandndnlanlufinues Tnadnlanild
Tunmeassiine dnlauau wie green amaranth
(Amaranthus dubius L.) nasannsunandang e 7
Ju ansgandgnlunsennsawin 12 i Tae
UgnasluRuiuAINTARUATUNILAY; Ks (fine-silty,
mixed, semiactive, isohyperthermic Typic Haplustalfs)
(Land Development Department, 2023) ﬁﬂuﬁﬂau
15 Alansurensznne deilauiAAus Table 2 ¥
Anssatnlngldtintlsziln 15un0 200 Hadansse
nszn1e ndulunaidi nsldilond dilandgns
15-15-15 zﬁ’wm‘*uﬁﬁi‘“uwm@@\iﬁﬁﬂwﬁldﬂmﬂﬁmu
EMINFN 7] A Table 1 Tneldnn 5 Sunaainnisdne
gn a1uau 4 ¥ nINUNTAeY uiuﬁnmmh
Usenaudaenanineinsaesdly 2 990 Auanann
ﬁmqﬁuﬁﬁhqﬁ“u (U389 INBATEANT A1 A) fa
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Treatment Description CF (15-15-15) rate (g/time) Symbol
T1 Control (no CF and AMN application) 0.000 Control
T2 Applied CF 100% 1.500 CF100
T3 Applied CF 75% with foliar AMN1 1.125 CF75+AMN1
T4 Applied CF 75% with foliar AMN2 1.125 CF75+AMN2

CF = Chemical fertilizer

AMN = Amino acid
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Table 2. Some of soil properties before amaranth cultivation

Parameters Values Interpretation
pH (soil:water = 1:1) 6.90 Neutral
Electrical conductivity; EC, (dS/m) 0.53 Non-saline
Organic matter (%)" 1.62 Medium
Available P (mg/kg)” 56.22 Very high
Exchangeable K (mg/kg)” 109.91 High

= Walkley and Black method (Walkley and Black, 1934)
? = Bray Il method (Bray and Kurtz, 1945)
= Extracted with NH,OAc pH 7.0 (Pratt, 1965)
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Ugn Auau 4 A% NTNuNIRez m‘iummmh
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Table 3 e d8Rsdau nanasfilusinszah winfy
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Wisreegaumiledy Ruillugaeda leaf weight
method (Phraprasert, 2007) AN NTWUR9 N, P
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and Chanchareonsook, 1999)

N193LATILUNINEDA: TLATIZHAINN
wig199u (analysis of variance: ANOVA) 183 H A
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mmmumawmﬂﬁiﬁmumm vifFauifiaunanu
LLmnm\‘imm@ﬂmfm% Duncan s multiple range test
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nN9aAIITHRNAL T NALNAN (principal component
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Rstudio AISUNAATZIMNIEB AR
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Table 3. Some of chemical properties of amino acids applied in this experiment

Parameters AMN1 AMN2
pH 1:2 6.18 5.83
Electrical conductivity 1:10 (dS/m) 76.14 82.67
Na (%) 0.004 0.083
Organic matter (%) 10.56 10.26
Total N (%) 8.68 7.83
Total P,O, (%) 0.03 0.02
Total K,O (%) 2.95 3.49
Total Ca (%) 1.94 1.05
Total Mg (%) 0.84 0.65
Total S (%) 0.01 0.01
Total Fe (mg/kg) 149.65 157.44
Total Mn (mg/kg) 136.54 124.86
Total Cu (mg/kg) 46.24 40.35
Total Zn (mg/kg) 57.37 849.42
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301 Treatment Treatment a
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(b) |(e)
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Figure 1. Growth data of amaranth of all treatments, including plant height (a), SPAD (b), shoot width (c),
leaf width (d), leaf length (e) and leaf number (f). Different letters above the bar chart indicate
statistically significant differences according to DMRT within each week, while "ns" indicates not

significant (P > 0.05). The error bars indicate standard deviation (SD) of the mean
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Figure 2. Yield and yield components data of amaranth of all treatments, including fresh above ground

biomass (a), dry above ground biomass (b) and leaf area (c) Different letters above the bar chart

indicate statistically significant differences according to DMRT. The error bars indicate standard

deviation (SD) of the mean
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T1: Control T2,CF100

T3 CFTSwAMN1 T4 CFTS+AMNZ

TZCF100 T3, CFT5+AMN1 T4, CF75-AMMZ

Figure 3. The concentration of primary nutrients in above ground biomass of amaranth of all treatments,

including total N (a), total P (b) and total K (c). Different letters above the bar chart indicate

statistically significant differences according to DMRT. The error bars indicate standard deviation

(SD) of the mean
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Figure 4. Principal component analysis among growth, yield, yield components and concentration of primary

nutrients in above ground biomass of amaranth among various treatments
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