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ABSTRACT

Quinoa is a pseudo cereal from Amaranthaceae family, which is currently considered as a suitable
alternative for plants with high water consumption due to its high nutritional value and stresses tolerance,
especially drought and salinity. Meanwhile, reduction in crop yield caused by weeds competing for water,
light and nutrients is well known. Hence, a study was conducted in Karaj to investigate the competitive
capacity of quinoa with weeds under normal irrigation and drought stress and also to determine the required
time for weed control. The experiment was arranged in split plot randomized complete block design with
four replications consisted of irrigation levels (60, 80 and 100 mm evaporation from the evaporation pan)
as main plots and weed control levels (0, 7, 14, 28 days of control and control in all seasons) as subplots.
The highest quinoa grain (331 g/m?) and biological yields (1262 g/m?) were obtained under normal
irrigation in weeds free treatment. Also, the lowest grain and biological yields were 139 and 723 g/m?,
respectively that obtained under high drought stress in weeds infestation during growing season. In one
month weeds free treatment under medium drought stress, grain and biological yields were 290 and 1010.25
g/m?, which show that despite the competitive potency of summer weeds, quinoa has good competitiveness
in drought stress, and with one month of weed control, can achieve performance close to full control. In
logistic model fitting to the grain yield, the maximum and minimum values of yo and a, i.e. upper and lower
limits, were observed in normal irrigation and high drought stress, respectively; although, the maximum
and minimum values of GDDsp were obtained in high drought stress and normal irrigation, respectively.
Keywords: Critical period, biological yield, deficit-irrigation, modeling, weed control.
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Table 1.Physiochemical properties of field soil

available P available K total N Organic carbon EC H texture
(mgrkg) (mgrkg) (%) (ds/m) P
13.7 164 0.093 1.56 8.2 loamy clay
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Figure 1. Meteorology data of the experimental area during the research
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Table 2. Density of dominant weeds in the field based on familyand species

8 el Scientific name Family name (legr?ts/ir%lz)

o8 dly,y ezl Amaranthus roflexus L. Amaranthaceae 54.5

48> Portulaca oleracea L. Portulacaceae 42.75

&b Sorghum halepense L. Poaceae 36.75

0 ol Chenopodium album L. Chenopodiaceae 34.75
e Song Convolvulus arvensis L. Convolvulaceae <3
&9 Xanthium strumarium L. Asteraceae <3
0,5l Datura stramonium L. Solanaceae <3
odulem> gzl Amaranthus blitoides S.Watson Amaranthaceae <3
Can caleass Polygonum aviculare L. Polygonaceae <3
Sp>b Solanum nigrum L. Solanaceae <3
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Table 3. Variance analysis of the quinoa grain and biological yields and weed biomass affected by
irrigation levels and weed control periods.

Sources of

. df MS

variance
quinoa grain yield quinoa biological yield weed biomass

Replication 3 0.14** 2442.21" 791.84**
irrigation levels 2 1.81" 612712.21" 70754.31"
Error (Ea) 6 0.003 1566.55 18.82
Weed interference (W) 4 4.07" 74624.19" 603626.14"
irrigationxweed interference 8 0.003" 1173.96" 9323.06"
Error (Eb) 36 0.002 7.5 20.79
CV(%) 2.02 0.28 1.63

Aoy S g i Jleisl s jo Sl piee g jlo pixe pué st 5 % NS
ns, * and **: not significant and significant at 5% and 1% of probability levels, respectively.
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Table 4. Three parameters logistic model of final weed biomass affected by weed control treatments at
three irrigation levels

Irrigation a b GDDs, R? R RMSE
Normal irrigation 610.23 (8.71) 2.73(0.13) 414.08 (10.78) 0.99 0.99 20
Medium drought stress 538.74 (8.37) 243(0.12) 364.66 (10.49) 0.99 0.99 18.03
High drought stress 397.09 (6.24) 2.74 (0.15) 41052 (11.71) 0.99 0.99 14.30
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Figure 2.Effect of weed control treatments on final weed biomass at different irrigation levels
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Table 5. Four parameters logistic model of quinoa biological yield data affected by weed control
treatments at three irrigation levels

irrigation a b GDDs Yo R? R, RMSE
normal irrigation 274.5 (30.6) -1(0.3) 229.8 (53.7) 1021.3 (9.9) 0.95 0.94 19.89
medium drought stress 231.4 (30) -1(0.3) 248.4 (68.9) 833.8 (9.3) 0.94 0.93 18.71
high drought stress 177.2 (29.7) -1(0.4) 202.5 (70.2) 723.2 (9.5) 090 0.89 19.19
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Figure 3.Effect of weed control treatments on quinoa biological yield at different irrigation levels
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Table 6. Four parameters logistic model of quinoa grain yield data affected by weed control treatments at
three irrigation levels

irrigation a b GDDsy Yo R? R%j  RMSE
normal irrigation 143(01)  -193(03)  33953(368)  194(006) 095 095 0123
medium drought stress 1.44 (0.09) -2.05 (0.38) 344.35 (34.4) 1.63 (0.06) 0.95 0.95 0.122
high drought stress (1640168) 204025  386.08(274)  14(003) 098 097 008

Numbers in parentheses are standard error.
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Figure 4. Effect of weed control treatments on quinoa grain yield at different irrigation levels
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