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Fig.1 Effects of different deficit irrigation treatments on the photosynthetic characteristics of quinoa
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Fig. 3 Protein mass fraction and amino acid mass fraction in quinoa grains about different deficit irrigation treatments
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Table 1 The essential and non-essential amino acids mass fractions in quinoa grains

under different deficit irrigation treatments %

S AP Treatment
Amino acid CDI RDI-1 RDI-2
Wi H R Essential amino acid AR Valine 0.81 a 0.72 b 0.70 b
& 2 Methionine 0.29 a 0.27 b 0.27 b
5558 R Isoleucine 0.74 a 0.63 b 0.62 b
RN R Phenylalanine 0.78 a 0.66 b 0.65b
SEEM Leucine 1.15 a 1.0l b 0.98 ¢
IR & R Threonine 0.75 a 0.66 b 0.64 b
WM Lysine 1.17 a 1.0l b 0.99 b
Bt Total 5.69 a 1.96 b 1.85 ¢
B2 E H R Non-essential amino acid KA ZFR Aspartic acid 1.74 a 1.49 b 1.46 ¢
22 %% Serine 0.95 a 0.82 b 0.80 b
A% Glutamic acid 3.37 a 2.88 b 2.85 ¢
H&® Glycine 1.22 a 1.03 b 1.00 ¢
M2 2 Alanine 0.84 a 0.73 b 0.71 ¢
P& @ Cystine 0.19 b 0.20 a 0.20 a
&% 8 Tyrosine 0.58 a 0.51 b 0.49 ¢
HAM Histidine 0.84 a 0.70 b 0.69 b
K &M Arginine 2.14 a 1.69 b 1.68 b
I % B2 Proline 0.81a 0.70 b 0.69 b
i Total 12.68 a 10.75 b 10.57 ¢

TE « AN [ 7 B 378 Ak B ] 25 57 3% 1225 K - (P<<0. 05)

Note: Different letters above the columns indicate significant difference among treatments(P<C0. 05).
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Fig. 4 Quinoa yield and its components about different deficit irrigation treatments
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Effects of Deficient Irrigation on the Photosynthetic
Characteristics, Nutritional Quality and Yield of Quinoa

YAO Youhua'?*, BAI Yixiong"** and WU Kunlun'?**

(1. Academy of Agriculture and Forestry of Qinghai University,Xining 810016, China;
2. Qinghai Academy of Agricultural and Forestry Science,Xining 810016, China;

3. Qinghai Research Station of Crop Gene Resource & Germplasm Enhancement,Xining 810016, China)

Abstract In view of the lack of reasonable water management measures during quinoa production,
the physiological basis of deficit irrigation for the regulation of photosynthetic characteristics, nutri-
tional quality and yield of quinoa was explored to provide theoretical basis and technical support for
water saving, high yield and good quality cultivation of quinoa. Quinoa cultivar ‘Qingli 2’ was used as
the experimental material. Experimental designed three treatments for adequate irrigation(75% field
water capacity), mild deficit irrigation (50% field water capacity) and severe deficit irrigation(25%
field water capacity). The effects of photosynthesis, grain protein, amino acid mass fraction and yield
of quinoa were studied. The P,, Tr and G, of quinoa plants at different growth stages were signifi-
cantly reduced by deficient irrigation, but the C; and leaf water use efficiency were significantly in-
creased. Rate of decline and growth increased with increase of the aggravation of irrigation deficit. The
protein mass fraction , total amino acid mass fraction and amino acid components of quinoa seeds were
reduced by lack of irrigation. Deficit irrigation significantly reduced the total branch number, effective
branch number and main spike area of quinoa. Compared with full irrigation and severe deficit irriga-
tion, mild deficit irrigation could significantly increase the main spike grain mass, single spike grain
mass,1 000-grain mass and yield of quinoa. Deficit irrigation negatively affects the photosynthetic
characteristics of quinoa plants, but it contributes to the improvement of leaf water use efficiency.
Deficit irrigation is not conducive to the improvement of protein, amino acid and amino acid mass frac-
tion in quinoa seeds. Mild deficit irrigation can effectively control and improve the main ear area,
grain mass per ear, grain mass per plant, 1 000-grain mass and final yield of quinoa. Mild deficit irri-
gation can significantly increase quinoa yield and maintain relatively high protein and amino acid mass
fraction while saving water resources and reducing production costs.

Key words Quinoa; Deficient irrigation; Photosynthetic characteristics; Grain proteins and amino

acids; Yield
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