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Table 1- Sail physic-chemical properties of experimental field

- . olas
S bt Sk ;.ab ‘-7,35);;.:3 e IW.,L., S °.~..Ln A ool S
Soil properties Sail Nitrogen  Phosphorus Potassium Organic S glsl -
prop texture (%) (ppm) (ppm) matter (%) pH EC
(dS/m)
Yo U yoo Gos
Sandy-
o il Loam 0.02 15 204 0.04 7.42 4.23
0to 30 cm depth
Fo b Ye Gos
Fale Loam 0.03 16 217 0.04 7.85 4.06
30to 60 cm
depth

lgS ails 0,Shae 5 ails 1 (59 «JsSily Jsbo il asLs ol gy gyl il g 22325 =Y Jouar
Table 2- Variance analysis of plant height, number of branch, panicle length, 1000 grain

weight and seed yield of quinoa
Ol kS o ax 40 &g gl ol aslh olasy Jossil Jeb &lo 4158 39 ailo o Slos
SO V’ sol3T Plant Number of Panicle 1000 seed Seed
T df height branch length weight yield
Sk 2 93.299 1.814 6.770 0.0189 766.19
Block
oS i 436.88" 27125 16.656" 2.082" 9781.8"
Plant nutrition
Ws  Error 12 24.980 0.2574 4.318 0.0415 482.01
s 5 CV. (%) 6.23 3.30 11.51 7.08 7.50

oy B gV Jleisl mhaes (o s ixe g o sre puf oS3 4 ¥ 4 ¥R NS
ns, ** and *: non significant and significant at the 1% and 5% probability levels, respectively.

S8das 5 ails Jl50 (135 ¢ JsSly Jsb il a3l Slasd iy el )] 2 (6955 sl jlocd il (neSilis anlie =Y Jgoor
g oLS ails
Table 3- Mean comparison the effect of fertilizer on plant height, number of branch,
panicle length, 1000 grain weight and seed yield of quinoa

oS ay das Wgy gl | o 4L Sl Jsssily Job als 5138 (339 4ls 5 ,Slos
. . [ 4z L olaws . K :

Plant nutrition Plant height Number of branch Panicle length 1000 seed weight ~ Seed yield
(N:P:K) (cm) (cm) (9 (gm?
0:0:0 65.25¢ 10.50° 14.50° 1.646° 201.55°
30:25:20 65.53¢ 12.30¢ 15.40° 1.950¢ 232.24°
60:50:40 75.54° 14.70° 17.40% 2.550° 275.44°
90:75:60 80.51% 16.40° 19.10% 3.253° 320.332
120:100:80 88.55% 18.29° 20.80° 3.750° 345.33%
150:125:100 90.57° 17.99° 19.80° 3.550% 340.24%
180:150:120 95.56° 17.40° 19.30° 3.450% 331.55%

Q555 s e gles 008 b oo ye B Jlail v 40 (Sils fyge3] lel (6 lel S 5l S i slls (slanSile
Means which follow the same letter are not statistically different at 5% probability level based on Duncan test.
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4l g lyime 5 Jpamme 0y Loy oI o (L (s gid glaes:K; slyiome (uil)ly 52 —F Jgar
lgeS
Table 4- Variance analysis of photosynthetic pigment content, leaf areaindex, crop growth
rate and seed protein content of quinoa

S T 195
20 adiyls D bels S Judsls s

ks e > a5 " o
’S*"“O" \7 @51 Chiorophyll ~ Chlorophyll ot -7 " gl 7 R
e of a b chlorophyll Sx Jyaxe  protein
LAI CGR content
<ol Block 2 259.26 44432 166.25 3.892 0.025 05457  1.249
oL o 6426.2" 3646.5" 19645 76321  0.934" 1570 54.038"

Plant nutrition

Ws  Error 12 410.92 54.937 174.46 12621 01636 04311 0848
Ol yasis 5 CV. (%) 15.54 7.43 5.89 7.06 1141 804 5.12

oyd 0 5 ) Jloil mlans o Jlo Gre g 0 Sre mf cud g ¥ 9 ¥F NS
ns, ** and *: non significant and significant at the 1% and 5% probability levels, respectively.

Jyame 2l C s oSl (a3l (5 5sid SlooySS) Glyime 1 (6955 Slaslord I nSils annlie -0 Jguo

lgeS als (g Slyiome
Table 5- Mean comparison the effect of fertilizer on photosynthetic pigment content, |esaf
areaindex, crop growth rate and seed protein content of quinoa

Sy
S(a [ o

S el addsl  DUdl Ul adeys  SW s O
Plant Chlorophyll  Chlorophyll Total Carotenoid &b Jypae O=I%
nutrition a b chlorophyll (ngg* Sy CGR protein
(N:PK)  (ugg'FW)  (ugg’Fw)  (ugg’Fw) FW) LAl (gm? (Cn‘z”teﬂt)

day) 99
0:0:0 65.50° 45.50° 105.20° 25.30° 2.75° 4.65° 11.35
30:25:20 75.50% 65.20¢ 135.60¢ 33.50¢ 2.95° 5.66 13.55°
60:50:40 110.50° 85.60° 190.40° 45.60° 3.25% 7.45° 16.65¢
90:75:60 150.30° 110.50° 250.40° 57.40° 3.75% 9.05° 19.65°
120:100:80 175.40% 135.40% 305.50% 67.50° 4.15° 10.52° 22552
150:125:100 170.30% 130.19% 295,507 62.50® 4.05° 10.02%® 21.35%®
180:150:120 165.30° 125.10° 285.50% 60.40° 3.90% 9.75% 20.75%

Q5505 sre gles 008 b oo y0 B Jlail v 50 (Sils fyge3] wlel (6 )lel S 5l S i slls (slanSile
Means which follow the same letter are not statistically different at 5% probability level based on Duncan test.
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Table 6- Variance analysis of seed nitrogen, phosphorous and potassium content of quinoa

Ol gt 2slio EEUIREN O399 o o Uiy
S.O.V. df Nitrogen Phosphorous Potassium
Sebs Block 2 0.1086 0.0032 0.0135
s 6 1.3014” 0.44" 0.3035"
Plant nutrition
Ws  Error 12 0.0735 0.00074 0.0021
Olpdi ey s CV. (%) 3.30 5.98 341

oy B gV Jleisl mhans [0 s ire g s repd i i 4 ¥ 5*F NS
ns, ** and *: non significant and significant at the 1% and 5% probability levels, respectively.

IS 4l memslly 9 52 (039755 Slyms Slgime 2 (6395 blod ST (Siloe anliia =V Jgur
Table 7- Mean comparison the effect of fertilizer on seed nitrogen, phosphorous and
potassium content of quinoa

ol aydas 039 7 hand by
Plant nutrition Nitrogen Phosphorous Potassium
(N:P:K) (%) (%) (%)

0:0:0 1.20° 0.31° 0.95¢
30:25:20 1.24° 0.33° 0.92¢
60:50:40 1.64% 0.38¢ 1.22¢
90:75:60 2.10° 0.47° 1.54°

120:100:80 2.812 0.64% 1.73?
150:125:100 2.622 0.54° 153"
180:150:120 2.642 0.51% 1.52°

105l e gl Fo0SG b do 0 0 Jlaxal a0 oSl ¢yge3T bl 1 (6 5lel S 51 oS e sl (sla o Siles
Means which follow the same letter are not statistically different at 5% probability level based on Duncan test.
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Abstract

To evaluate the effect of different levels of NPK nutrition on some morpho-
physiological characteristics and seed yield of quinoa, a randomized complete block
design experiment was carried out in Shahid Bahonar University of Kerman in 2019. In
this study, response of quinoa (Titicaca variety) to seven fertilizer combinations,
consisting of nitrogen, phosphorus and potassium (N: K: P, 30:25:20, 60:50:40,
90:75:60, 120:100:80, 150:125:100, 180:150:120 kg.ha™) were investigated for plant
height, number of branch, panicle length, 1000 seed weight, seed yield, content of
photosynthetic pigments, leaf area index, crop growth rate, seed protein content and
seed nutrients. The results indicated that the effect of NPK nutrition treatments on all
measured traits were significant. The highest mean of Chl a, Chl b, Chl atb, carotenoid,
LAI, CGR and seed protein content belonged to combination of 120: 100: 80 which was
not significantly different from combination of 90: 75: 60, in terms of Chl aand LAI. In
this study, the highest mean of panicle lengths, number of branches, 1000 seed weight
and seed yield were recorded for combination of 120: 100: 80 which were not
significantly different from combination of 90: 75: 60, in terms of panicle length and
seed yield. According to the results, thus, it can be concluded that combination of
nitrogen, phosphorus and potassium fertilizers with aratio of 90: 75: 60 are appropriate
to achieve maximum seed yield for research location under Kerman climatic conditions
and avoid overuse of chemical fertilizers.

Key words: Chlorophyll, Crop growth rate, Seed yield, Protein, Quinoa.
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