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Effect of sowing time and nitrogen fertilizer rates on growth, seed yield and
nitrogen use efficiency of quinoa (Chenopodium quinoa Willd) in Ahvaz, Iran
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Table 1. Mean of monthly minimum and maximum temperatures and precipitation during quinoa growth

duration in growing season of 2017-2018 in Ahwaz

Sl sles Sl Sl les ks Sl

Month .. Mean of Min. temperature(°C)  Mean of Max. temperature (°C)  Precipitation (mm)
Oct. 4 19.4 38.1 0

Nov. ouT 14.5 317 0

Dec. 3T 7.3 22.1 18.9

Jan. 8.2 229 2.7

Feb. e 8.1 22.7 7.2

Mar. il 12.8 27.1 27.9

Gro Bl Yo b jho Gas) (islesT (6l ol o oSl slaad 5 (SG50 Oluasein =Y gl

Table 2. Physical and chemical properties of soil in the experiment site (0-30 cm soil depth)

EC (dS.m™?) S SI g ls
pH

Organic matter (%) STosls

N (%) Ol ps

P (mg.kg™) A

K (mg.kg™) oty

Soil texture oSl il

4.1
7.6
0.50
0.06
8.2
135

Silty clay ke )
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Table 3. Mean comparison of plant traits and characteristics of Quinoa in sowing date and nitrogen fertilizer treatments

4l 08 05 d\::ﬁla.o &“ﬂ)’;gl“-‘

i . weight yield yield . . . -
date (kg.ha)  Seed.plant? ) ) index content content NAE NPE NARE
() (kg-ha) (kg-ha)

0 1341.8k 2.85¢f 595hi 4100i 14 .5ef 1.71k 0.83hij 0 0 0
80 3541.8h 3.02¢f 1619fg 9955e 16.2e 2.96de 1.58fg 37.1a 48.3a 113.4a
Z?Sii)l. 160 11331.3d 3.09de 4944d 129558cd 38.6¢ 3.26bc 1.9de 25.5b 32.1b 105.4b
240 14872.5b 3.08de 7312b 18348a 39.8bc 3.4abc 2.29bc 22.8b 28.2¢c 103.4b
320 16915a 3.10de 8000a 20064a 39.8bc 3.67a 2.45b 22.3b 26.6¢ 89.2¢c

0 1296.7k 2.74hi 551j 4985hi 11.1fg 2.97de 1.01hi 0 0 0
80 3347.8h 3.00ef 1582fgh 9491ef 16.8e 3.16cd 1.99d 38.71a 39.7a 132.4a
1’;3& 160 10507.5e 3.39¢c 5134d 11413de 44.9b 3.28bc 2.47b 33.1b 26.3b 130.1a
' 240 12027.0d 3.90b 6507c 14093bc 45.7b 3.36bc 2.7a 25.9¢ 24.6b 109.6b
320 13543.0c 4.26a 8657a 15238b 56.7a 3.49 2.8a 24.1d 23.8b 85.22b

0 1070.5k 247k 390j 3808jk 10.1g 1.57Im 0.75j 0 0 0
o 80 1475.5i 2.57jk 810hi 5138gh 15.7e 1.95jk 1.05h 3.46¢ 21.1b 29.6a
10‘;\;0\\‘/ 160 2679.8ij 2.72ghi  1116ghi 6838gh 16.3e 2.1ij 1.42fg 4.1b 33.3a 32.9a
' 240 3192.8hij 2.79ghi  1307fghi 71769 18.2e 2.29hi 1.67ef 4.2b 27.6b 30.1a
320 3621.0h 2.89ef 2327e 7851fg 29.8d 2.47eh 1.95d 5.7a 25.8b 3l.1a

0 1030.0k 2.5jkl 381j 3801k 10.1g 1.37m 0.66j 0 0 0
o 80 2493.5j 2.63ij 464j 4010ji 11.1fg 2.11ij 1.399 1.3d 22.1d 30.9a
ZIL{I‘\I‘;\/. 160 3115.5hij 3.04ef 1322fgh 72949 18.1e 2.37hi 155fg 6.1c 27.2¢c 27.2a
240 4509.5¢ 3.26¢ 2193efg 7600fg 27.7d 2.63fg 1.98d 7.3b 29.5b 26.5a
320 6165.0f 3.40c 2953e 10677e 28.8d 2.75ef 2.08d 8.6a 30.2a 30.4a

L5 (6l e D o ys oty Szl el 55 LSD G aST olal p cimn &5 2 o 115 o o Sole O g2 a3
Means in each colamn follorved by similar letter(s) are not significantly different at 5% prohability level, using LSD test
NAE: Nitrogen Agronomic Efficiency, NPE: Nitrogen Physiological Efficiency, NARE: Nitrogen Apparent Recovery Efficiency
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Effect of sowing time and nitrogen fertilizer rates on growth, seed yield and
nitrogen use efficiency of quinoa (Chenopodium quinoa Willd) in Ahvaz, Iran

Saeidi, S. M.1, S. A. Siadat?, A. Moshatati®, M. R. Moradi-Telavat* and
N. A. Sepahvand®

ABSTRACT
Saeidi, S.M., S. A. Siadat, A. Moshatati, M. R. Moradi-Telavat and N. A. Sepahvand. 2020. Effect of sowing time and
nitrogen fertilizer rates on growth, seed yield and nitrogen use efficiency of quinoa (Chenopodium quinoa Willd) in Ahvaz,

Iran. Iranian Journal of Crop Sciences. 21(4): 354-367. (In Persian).

To study the effect of sowing time and nitrogen levels on growth, yield and nitrogen efficiency of quinoa cv.
Titicaca, a field experiment was conducted at in 2017-2018 growing season research farm of Agricultural and
Natural Resources Sciences University of Khuzestan, Ahvaz, Iran. The experiment was conducted in split plot
arrangement in randomized complete block design with four replications. Experimental factors were four sowing
dates (23 Sep., 12 Oct., 1 Nov. and 21 Nov.) assigned to main plots and five nitrogen rates (0, 80, 160, 240 and
320 kg.ha') randomized in sub plots. Analysis of variance showed that the effect of sowing date and nitrogen
rate and their interaction effect were highly significant on all traits. Mean comparison showed that the highest
number of seed.plant™ (16915), biological yield (20064 kg.ha') and seed nitrogen content (3.67%) was observed
in the sowing date of 23 Sep. and 320 kg.ha nitrogen fertilizer. Also, the highest seed yield (8657 kg.ha), 1000
grain weight (4.26 g), harvest index (56.7%) and plant nitrogen content (2.80%) were observed at sowing date of
12 Oct. and 320 kg.ha* nitrogen. The lowest seed yield (381 kg.ha*) was observed in sowing date of 21 Nov.
and and no-application of nitrogen. With increasing nitrogen application from 80 to 320 kg.ha, nitrogen
efficiency indices decreased. The highest seed yield of quinoa in Ahvaz can be achieved by sowing on 23 Sep.

and 320 kg.ha! nitrogen.

Key words: Harvest index, Khuzestan, Quinoa, 1000 seed weight and Urea fertilizer.
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