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Photosynthetic characteristics and the relationship between non-structural
carbohydrates content and yield of quinoa
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Abstract: The photosynthetic performance, non-structural carbohydrate content and its relationship with yield of qui-
noa were studied by using five varieties (lines) of quinoa (Longli No.4, Z4, Qingli, Meng4 and Meng5) as experimental
materials. The net photosynthetic rate (P, ), stomatal conductance (G,) , intercellular CO, concentration (C;), transpira-
tion rate (T.), water use efficiency (WUE) , chlorophyll content and non structural carbohydrate content of middle and up-
per leaves were measured at branching stage, panicle stage, flowering stage, grain filling stage and milky stage respective-
ly, and the yield was determined after maturity. The results showed that there were significant differences in the yield of
quinoa among five varieties (lines), Longli No.4 had the highest yield. The P,, G,, T, and WUE of quinoa increased first

and then decreased with the growth process, while the

K7 B #1:2021-03-15 contents of C, and chlorophyll decreased during the whole

EETE . ST CHE R YT F (20196G355) 5 ST [ ARl growth period. The variation trend of non-structural carbo-
K415 H (2020MS03091) 5 I FIHE T o AR BFSE 5 HF hydrates content was different during the whole growth pe-

KW H (2019-4-20) riod. There was a significant positive correlation between
EE R BT (1994-) , Z  INARBFrS A, i L W58 46, BT 5 ) P, and yield at branching stage and extremely significant
AR S A A, (E-mail) sm370103@ 163.com positive correlation between P and yield at filling stage. G,

BHRAEE X%, (E-mail) liuruix@ 126.com was significantly positively correlated with yield at heading
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stage, and there was a significant positive correlation between G, and yield at flowering stage. There was no significant cor-

relation between C;, T., WUE and yield. There was a significant positive correlation between soluble sugar content and

yield at the filling stage. There was no significant correlation between sucrose content, fructose content, glucose content and

yield. There was a significant positive correlation between soluble starch content and yield at maturity stage. The yield of

quinoa is affected by multiple factors. The P, and G, in the middle and late growth period of quinoa are important indices for

the identification and evaluation of high-yield and high-light-efficiency varieties, and the cultivars with high soluble sugar

content and high soluble starch content in the grain-filling stage and mature stage should be cultivated.
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Fig.1 Changes of net photosynthetic rate (P,) of quinoa leav-

es in different growth stages
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Fig.2 Changes of stomatal conductance (G,) of quinoa leaves

in different growth stages
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Fig.3 Changes of intercellular CO, concentration (C;) of qui-

noa leaves in different growth stages
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different growth stages
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in different growth stages
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Fig.8 Changes of sucrose content of quinoa leaves in different

growth stages
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Table 2 The correlation coefficient between photosynthetic charac-

ters and yield at different growth stages
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