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Response of different quinoa (Chenopodiumquinoa) genotypes to planting date in
terms of morphological traits, yield and yield components in Garmsar region
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ABSTRACT

In order to investigate the possibility of quinoa producing in Garmsar, Iran, a factorial experiment
conducted in randomized complete block design with three replications in 2018-2019 growing season at
Garmsar Agricultural Research Station. The factors were planting date at three levels (March 6%, April 1
and April 6™) and the three genotypes of quinoa (Q26, Q29 and Titicaca). Results showed that the effect
of planting date was significant for all studied traits except the harvest index. Also, all studied traits were
significantly different in all genotypes. Titicaca planted on March 6™ had the highest yield (2276 kg.ha"
1).The grain yield and yield components decreased with the delaying the planting date. Compared to early
plantings, Latest date, April 6™ led to reduction of all traits, especially grain yield (about 50%). The
results of simple phenotypic correlation between the studied traits showed that grain yield per hectare had
the highest correlation with plant yield (0.877) and then with leaf area index (0.832), panicle weight
(0.815) and number of branches per plant (0.745) that was significant at the 1% probability level.

Keywords: Harvest index, planting date, quinoa, seed yield, spring planting.
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Tablel. Information of the studied Genotypes in the experiment

Genotype name Origin Year of entry / production Source
TITICACA Denmark 2016 Final Report Quinoa TCP
CHILE 2011-FAO (Q26) FAO 2013 Final Report Quinoa TCP
CHILE 2011-FAO (Q29) FAO 2013 Final Report Quinoa TCP
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Table 2. Soil test results
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Table 3. Variance analysis of the effect of planting date and genotype on the measured traits of quinoa

MS
S.0.V df . Panicle Panicle Branch 100.0 Plant Yield per Biological
LAI Height length weight per grain yield hectare yield HI
plant weight
Block 2 0.002" 88.25™ 0.33™ 14.77 " 1.148™ 0.001™ 0.101 ™ 1377.7™ 40695.4 "™ 4.05™
Planting date 2 154 297337 290.11™ 6341.7"  20.59™ 43™ 71987 2625544 13657™ 493
Genotype 2 *0.46 *1300.48 3.44 ™ 2592.4™ 2.71° 0.099”  38.98" 48454.4™ 1097585 322.24™
Planting 4 0008™ 11.03™ 2227 112.55°  0259™ 0.014™ 562  39005.5" 158073 6.12"
datexgenotype
Error 16  0.007 17.46 0.958 31.361 0.606 0.005 0.261 3894.44 48380.2 9.027
CV - 10.8 6.3 11.5 7.5 21.3 11.3 9.2 34.5 22.5 12.8

o0 Sy g gy Jleixl sk 10 o o S g o Jre i o Sy

Ei]

ns, * and **: non significant and significantly different at 5% and 1% of probability levels, respectively.

lgS olS ,o anlllas 590 Slaw p cadgiixaudls b hlae Bl o Slhe dunlio - Joux

Table 4. Mean comparison of the interaction effects of planting datexGenotype for the studied traits in the

quinoa plant

Planting Genotype P.anicle Yield per Yield per Bi‘ological
date weight(gr) plant(gr) hectar(kg) yield(kg)
£ Titicaca 156.67 a 14.16 a 2276 a 4460.3 ab
'§ Q26 121.6 be 8.58 ¢ 1850 ¢ 4706 a
§ Q29 11c 833 ¢ 1606 d 4236.6 be
= Titicaca 129.33 b 11.23b 2000 b 3973 ¢
= Q26 100d 7.24d 1590d 4073 be
< Q29 96.67 d 7.1d 1200 e 3005.3d
g Titicaca 90 d 55e 1050 £ 2260.6 ¢
= Q26 57.67¢ 4.6 f 843 ¢ 21393 ¢
< Q29 69 e 43 f 683 h 1760.7 f

il oo o sme BN (gl oo, o Jloil mhan 50 9 5SSl ge3T (sl cilive pué g sl (sl i SSlin ¢ygins )0
In each column, means with non similar letters have significant difference based on the Duncan test at p<0.01.
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Table 5. Mean comparison of the simple effects of genotype for the studied traits in quinoa

Plant Panicle Number 1g?glon' Yield Vield Biolouical
: oht : per ield per iologica
Genotype LAl (cmjheight (V:/elﬁl t branches  weight plant  hectar(kg)  Yield(kg)
&P per plant (gn (gr)
Titicaca 3’58 91.67 c 12533 a 1533 a 2.6a 10.3 a 1775 a 3564 a
Q26 351 114.89 a 99.11b 14.44 b 2.02b 6.8b 1427 b 3639 a
Q29 3'(15 108.67 b 93.56b 1433 Db 1.99Db 6.59b 1163 ¢ 3000 b

il e o s B gl oo, S Jloiml mhan 50 5 5SSl a0l (slie p diliie pud g sl (gl Silie ¢yt )0
In each column, means with non similar letters have significant difference based on the Duncan test at p<0.01.
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Table 6. Simple phenotypic correlation coefficient between the studied traits in the quinoa plant
. . Number of  Weight of a . . . .
characteristics LAI plg nt Panicle Parpcle branches thousand Yield per  Yield per Blolgglcal HI
height length weight plant hector Yield
per plant seeds
LAI 1 0.435 0.739™ 0.825™ 0.751™ 0.828" 0.819™ 0.832" 0.834" 0.527"
Height plant 1 0.775" 0.403™ 0.563" 0.719" 0.320™ 0.505" 0.765™ -0.401"
Panicle length 1 0.728" 0.518" 0.734™ 0.650™ 0.605™ 0.781" 0.099"
Panicle weight 1 0.732" 0.873" 0.860" 0.815™ 0.726" 0.575™
Number of branches 1 0661 0792 0745 0812™ 0.335m
per plant

Weight of a - - o ns

thousand seeds 1 0.834 0.823 0.818 0.243
Yield per plant 1 0.877" 0.766™ 0.618"
Yield per hector 1 0.814™ 0.504™
Biological Yield 1 0.128™

HI 1

By S g i (5bel alaus 40 Mo e oSy s g .Cbly a3l HI 65y mhaw asls LAI
LAL Leaf Area Index, HI: Harvest Index. *and **: significant at 5% and 1%, of probability levels, respectively.
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Table 7. Mean comparison of the simple effect of planting date on the studied traits in quinoa

Number
Planting LAI Plant Panicle Panicle of 1000-grain  Yield per Yield per Biological
date height(cm) length(cm) weight(gr) branches weight(gr) plant(gr) hector(kg) Yield(kg)
per plant
March 6th 3.90a 120.67a 26a 131.11a 15.8a 2.63a 10.36a 1911a 4467a
April 1st 3.8a 109.44b 25a 108.67b 15.2a 2.32b 8.52b 1596b 3684b
April 6th 3.1b 85.11c 17b 78.22¢ 13b 1.3¢ 4.81c 858¢ 2053¢

il e o sme BN gl oo, S Jloil mhans 50 5 5SSy a0l (slie s cdiliie e By sl gl Silie gty )0
In each column, means with non similar letters have significant difference based on the Duncan test at p<0.01.
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