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Effects of Shading in Greenhouse and Non-shading in Natural

Conditions on the Growth of Red Amaranth (Amaranthus tricolor L.)
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ABSTRACT
The objective of this experiment was to compare the growth of red amaranth grown in
a greenhouse with shading and grown under natural conditions without shading. Red amaranth

seeds were grown in pots with planting material that was a fermented mixtures of soil, black
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rice husks cow manure, chicken manure, coconut husks and yellow rice husks with ratio
7:2:1:4:2:3. There were 2 treatments including 1) shading with 50% black salan in the greenhouse
and 2) no shading under natural conditions The seeds were watered in the morning and evening
for 4 weeks before harvesting. The results of the experiment found that red spinach grown in
the treatment 2 under natural conditions without shading grew better than that of red spinach
grown in method 1, with a more plant height. stem diameter, fresh weight, dry weight, and
number of leaves, which were significantly greater than red amaranth grown with shading in
treatment 1 (P<0.01), but shading did not affect leaf area and R G B color value of the leaves,
which were not significantly different. Red spinach grown without shading had a stem height of
19.70 centimeters, a stem diameter of 5.78 centimeters, a fresh weight of 21.86 grams, a dry
weight of 2.56 grams, and a number of leaves of 10.75. Its color value R G B were equal to
109.20, 65.00 and 71.65, respectively. The exterior characteristic of leaves and stems had a
darker red color than red spinach grown in method 1.
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dnlay (amaranth) LufigasvgiavesaeyssmelaannizUssmaluiauglsUwazowsn
% udagviosduiinrufouuilaadnlouunndsturiselouaguuuy wu dnloueiin Amaranthus
tricolor Auuuslaalulwaeie d@iu A. hybridus Senuslaalulwanivuensni wag A. cruentus lau
uslnaluwanivelsnild (Benjawan et. al., 2019) TuUsemnelneuslnadnlvamawuuAnlulasfuseu
Anluy ngdwvindnadn wnades dadn dnlvudigaamidasuinisgs Inganiglusiudiunugs d
nsneriluasuynaie fnlvudvareuie wu fnlunder fnludu uaednluuuas Joinermandvosin
Tuuuns fio Amaranthus tricolor L. wagdeaniiayie Red Amaranth Wuinulnalunazeensou Tuid
wasause gaallumeansiueyyadassvatevin loun woulvleeniiu valwesd a1suseneuiluea
INNIANYINUIY ARLUNLAS (A. tricolor) lRaAmalaruInigas wagilansngnuailddgvatevila
sail Tusfiu 26.60% Tustu 4.49% 1dule 6.67% an5Tuleasn 39.80% Tnunaidou 1080.02
mg/100eDW wazfluaaid oy Towiounazindn nsnerdlufinuuinde elutamic acid 23.61 mg/s
Usinailuearnanun wanlausesiemun ﬁaﬂiimﬁma%aﬁaixﬁmm A1 30.27 mg (gallic acid
equivalent) 16.75 mg (quercetin equivalent) ag 62.91 mg (ascorbic acid equivalent) #1u&a1HU
smduAlsAu 15.37 mg/100g (Jahan et. al., 2022)
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Figure 1 Red amaranth 7 weeks after planting: shading (left), without shading (right).
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Table 1 Growth of red amaranth after being camouflaged with sun shade net inside the

greenhouse and not shading in natural conditions

Treatment  Stem height Stem diameter Fresh weight Dry weight
(cm.) (mm) (9 ()
Shading 16.30+1.41° 3.44+0.64° 7.914+2.81° 0.66+0.22°
No shading 19.70+2.62° 5.78+1.45° 21.86+6.83° 2.56+0.95°
F-test % % % *x
CV. (%) 11.68 24.32 34.99 43.09

Note: different superscript alphabets in the same column refer to significantly statistic different means at p<0.01
Wisugninlusuadlunssudsaneiu dwalifidnnuluuandrsiuegrdided Ayneatiansgeu

P<0.01 usilidamasienuiily wazerd R G B vedlu dsliunnsdnsiuetalfddgmeadn uansdayaly
Table 2

Table 2 Growth and color of red amaranth leaf.

Treatment Leaf number Leaf area Leaf color
(leaves) cm? R G B
Shading 8.5041.65" 70.06+24.86  104.40+15.64 82.13+21.32  69.60+12.39
No shading 10.7540.72° 98.24+37.69  109.20+33.90 65.00+27.48  71.65+30.00
F-test ** ns ns ns ns
CV. (%) 13.22 37.94 24.72 33.43 32.50

Note: different superscript alphabets in the same column refer to significantly statistic different means at p<0.01,

ns refers to non-significantly statistic different means (P>0.05)
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dlefimsnsauadlifungSuns 80% Fafetsninnisnauadlifuna3unsfisedu 60, 50 uay
20% MUERY

uenniinsAnwmavesnInsHareasadaluinluuuas fuuideves Khandaker,
Ali and Oba (2008) wuindinluuunaiiugnlaglesusaseniindiiuilaifiniswsisuas fansuszneviluea
o uasfanssudueyyadasslulusnnmindnluuasiivgnlnediniswsauas dau Areesrisom et.
al. (2018) ANWINAVBINITNHTIUAITENTNNITINIsUgneBUS U uAaelsaduazans 2-Acetyl-1-
Pyrroline sadluwmeviay Tnens1uauneviendissiu 0, 50%, 60% waz 70% WU meauﬁﬂqﬂmﬂéf
PINTIIUEAT 50%, 60% Az 70% 01y 60 Fu SiuTinaasslsiladliluganindeugnuuulingauas
fi9 0.89, 0.77 waz 0.84 fladnfu/niuiizan audu Tuvaeiivsuiaaslind uveu (2-acetyl-1-
pyrroline; 2AP) IuiumeamzLﬁwﬁuLﬁaﬂgﬂiuamwﬁmiWiNLLmamaq donndasiunmsvaaensil
ieugnlnemsauas dnlvuunsdlaind G (green) gandrivgnuuulinsauasidnios Jufe 82.13 way
65.00 (llunnm1seegefidodAynieain) wazuesarganvaraziuluididervunns wavduna
addy (i 1)

nstidvesrusunsawandudndadend iidwmanenisadyivinvesiis dn1sdnw
Wisufsunauesnslananenssuasdinges dan wazlunsauas sensiasadulavesinluuien
(Amaranthus viridis L) wuindnlvaideiiugnlasiinswnaasieniedmdodinisasydulan
fign fo fdwugs 4.1 eu. Sl 7lu dwiinuis 18.58 fadnsu Saumnzauiiasldndiedmdes
Lﬁaﬂssﬁumswémlﬁdml,azLﬁmamﬁmﬁﬂiﬂum%a (Sabri, Lob and Ibrahim, 2020)
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