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Extended abstract

Introduction

Modification to withstand drought stress has always faced its own bottlenecks, therefore, in the first
stage, cultivating drought-resistant plants such as quinoa is the best way to prevent of reduce in crop
yields. Quinoa with a scientific name (Chenopodium quinoa) is a dicotyledonous plant and belongs the
subfamily (chenopodiaceae). There is saponin in all parts of quinoa, including leaves, flowers, fruits,
seeds, and seeds coat (Bhargava and Srivastava, 2013). Also is used as an antibiotic, fungal disinfectant
and in the pharmaceutical industry (Dini et al, 2001).Potassium have an important role in quality, plant
tolerance to various environmental stresses, elements displacement, equilibrium, biochemical and
physiological processes including photosynthesis, protein formation and opening and closing of pores
and formation of vessels. The use of livestock and poultry manures is important in soil management and
sustainability and improves the physical, chemical and microbial properties of the soil. The present
study was conducted to investigate the effect of livestock and chemical fertilizers on the quantitative and
qualitative characteristics of quinoa under drought stress.

Materials and Methods

This experiment was conducted in the form of split-split plot in a randomized complete block design
with three replications.in the field of research of the Agricultural Research Institute of Zabol University
In year of 2019-2020 In this experiment, drought stress was the main plot, cow manure as a sub-plot
and potassium fertilizer as a sub-sub plot. The measured traits included: number of spikes, 1000-seed
weight, grain yield, biological yield, harvest index, proline, carbohydrate and protein. Protein was
measured by Bradford (1976). Proline was measured using the method (Bates, 1973) as follows.

Results and discussion

The results showed that the simple, double and triple effects of drought stress, cow manure and
potassium fertilizer were significant different at the level of 1% probability on 1000-grain weight and
grain yield. The highest 1000-grain weight and grain yield were obtained when using full irrigation
treatment. The simple, double and triple effects of drought stress, cow manure and potassium fertilizer
were significant different at the level of 1% probability on Carbohydrates and grain protein. Also, the
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highest amount of grain protein was obtained in the application of 20 t ha! of manure and no potassium
fertilizer in the stage of grain filling and the highest amount of leaf carbohydrates in the treatment of 10
tons of manure and 200 kg.ha of potassium in the cessation stage of irrigation in the flowering stage.
The results also showed that the highest of grain yield was obtained when using 10 t.ha-1 of manure and
200 kg.ha of potassium fertilizer during full irrigation.

Conclusion

The results showed that the combined application of manure cow and potassium in full irrigation
conditions improved the quantitative and qualitative characteristics of quinoa. The triple effects of
drought stressx manurex potassium increased grain yield, 1000-grain weight, harvest index, proline,
protein and carbohydrates. The highest grain yield was obtained in the simultaneous use of cow manure
and potassium fertilizer in the complete irrigation stage. In fact, the using of manure in addition to
retaining moisture under conditions of severe stress increases the absorption of essential elements and
plant growth, and the absorption of elements such as nitrogen, increases the growth of aerial parts of
the plant and stores more nutrients in these areas for re-transfer during seeds ripen. On the other hand,
due to its positive effect on maintaining moisture in the plant and increasing the duration of
photosynthesis due to the continuity of leaf area in the reproductive stage, potassium consumption can
provide more nutrients to more flowers and thus increase yield. It becomes a plant. Under stress
conditions, the amount of carbohydrates and proteins increased, which is due to plant adaptation.

Keywords: Carbohydrates, Grain yield, Proline, Protein
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Table 1. Average minimum and maximum temperatures during the growing season
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Table 2. Physical and chemical characteristics of soil experimental
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Table 3. Analysis of variance of morphological and biochemical characteristics of Chenopodium quinoa under drought

stress and cow Manure and potassium
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S.0.V ol gbe  pEF Spikeno.  GrainW.t  Grain Yield  Biological yield
Repeat IS 2 0.01 0.0039 0.01 0.6344
Drought stress (S) S S ) 2.08" 0.44™ 1.89™ 127
Maine error kol sl 4 0.49 0.0001 0.02 0.88
Manure (M) oloos 2 0.45 0.073 ™ 0.43" 3.98
S)*(VM) oIS dgTH T JiSen ¢4 0.77* 0.28™ 1.33* 3.97™
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Statistically significant at the probability levels of 5% and 1%, respectively.
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Table 4. Comparison of averages Interaction drought

stress and cow manure on spike number in
Chenopodium quinoa
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Irrigation levels Cow manure Spike no.
tha!
Jol5 5ol 0 13.33®
(Full irrigation) 10 15.16°
20 12,442
PERVLS 0 9.776"
be
(Flowering Stage) 10 8.88"
20 15.11°
1S oyl gy 0 1¢
illi 10 9.778%
Seed Filling stage .
( S 20 9.77%
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Means in each column followed by the similar letter are not
significantly different at 5% probability level.
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Table 5. Comparison of averages Interaction characteristics of under drought stress and cow manure potassium on

Chenopodium quinoa

S ySlos S Slos
i ST oS 4l )13 039 ails S 5glg
Solel gob Cow iy weight of grain Biological Ceblo y p L
Irrigation levels manure  potassium  thousand grain yield yield Harvest index
t. ha'! kg.ha! - thatl---eemees %
0 0 2.08f 2.282 5.14¢¢ 44.22°
100 2.29¢ 2.112be 5.280f 40.18%
200 1.63p 1.956% 4.88¢ 40.52%
- 0 2.03h 1.31h 4.38fh 29.73¢¢
TP : .
S S5l 10 100 1.97 1.48¢1 4.56%" 34,390
Full irrigation 200 2.02h 1.64¢h 4.8¢-¢ 34.47b-¢
0 3.05% 2.0924d 4.8%¢ 44 .492
20 100 1.99! 1.84%f 4.99°¢ 37.12b¢
200 2.13de 2.34? 7.342 37.32bc
0 0 1.77™ 1.1km 4.62¢0 23.89f
- 100 2.01h 1.15m 3.78h 30.63¢¢
oo soll @S 200 1.8 0.99Lm 437 23.04%
Oy Eg i U pUS 0 1.68° 1.51m 4.56%h 33.19be
&l 10 100 2.01h 1310t 5.05¢¢ 25.844¢
e . 200 2.04¢ 1.75%8 5.59b¢ 31.880f
Stop irrigation at 0 172 1 448k 5 160" 28 03¢
the flowering stage e Al " och s
until the seeds begin 20 100 2.09f_i 1.13 . 4.480_ 25.376_f
to fill 200 1.52 1.97 4.99¢ 30.73
o 0 2.149 1.448% 4.95¢¢ 29.16%¢
>0 53 5okl gad 0 100 2.14¢ 0.88™ 4.12¢h 21.63¢
Skl G b &l (yus 200 2.068 0.958™ 3.78" 25.774¢
1o iy 0 2.29° 184 5.470 34,520
Lo 10 100 2.37° 1.625" 6.09° 26.84%¢
Stopping irrigation 200 2.12¢ 1.95b¢ 5.300¢ 32.07>f
in the stage of seed 0 2.05¢ 118" 4.4 26.97¢¢
filling until the end 20 100 .87 2,05 5,404 38,074
of seed filling 200 1.99i 1,674 4.94° 33.75b%
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Table S. Continued alol.d Jous
Gkl zobuw Sess iy RIS Ol S RTT)
Irrigation levels Manure cow  potassium _ Proline Carbohydrat Protein
t. ha'! kg.ha'! mg.gr!
0 0 0.941 1854.62¢F 1285.19b<d
100 4.8f 1975.10¢ 875.56M
200 2.5¢ 1792.12f 411.11
- 0 8.08° 2417.81% 694.074
J&F ‘S)w 10 100 7.73¢ 1975.10¢ 864 .44M
Full irrigation 200 12.64¢ 1625.45¢ 816.30M
0 4.6 1605.668 496.894
20 100 2.35¢h 1912.60¢f 11604
200 13.11¢ 1570.24¢ 840M
B 0 0 1.7¢i 1881.70¢f 858.52h
9y G a8 al> po yo 5,lul alad 100 12.644 1295.94h 862.96M
@l ¢yl 200 2.08t 1348.02" 1180.74¢de
Stop irrigation at the flowering 0 18,147 1378.23" 1380°%
5 . 10 100 18.56° 2230.31¢d 1080°¢
stage until the seeds begin to fill 200 12.64¢ 1502198 365,19
0 19.1920 2205.31¢d 1578.522
20 100 18.14° 1524.062 793.33M
200 19.89* 1910.87¢f 931.85h
0 4.1°f 2404.62% 480.74K-
B b ails ooty alo po 40 (g bl alad 0 100 15.91¢ 1145.241 824.44M
15 ooy sl 200 1.06h 1898.02¢f 595.56
i 0 4.6 2240.73%4 1431.85%
Stopping irrigation in the stage 10 100 1 8.14b 2137.6d 1351.1 lbc
of seed ﬁlling until the end of 200 4.1f 2325.45bc 918452gh
seed filling 0 18.14b 2161.56¢ 1342.22%
20 100 11.944 2284.48b<d 1107.419f
200 12.29¢ 2142.814 1064.44¢<-¢

Ayl s 0 i Jleiol mhaw 58 (5 i Golad gt o 0 S ie By > gl sla ke
Means in each column followed by the similar letter are not significantly different at 5% probability level.
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