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Response of photosynthetic characteristic of various millet
variety leaves to light intensity in arid region

WANG Le, XIANG Zong-jie, SUN Qian, KANG Jian-hong, WU Hong-liang, LIANG Yi, WU Na
(College of Agriculiural , Ningxia University , Ningxia ,Yinchuan 750021)

Abstract: In order to better understand the response of leaf photosynthesis of various millet varieties to light
intensity, we used local millet varieties ( Xiaohongmao) , conventional variety (Longgu 11, Jingu 29) , and hybrid
varieties ( Zhangza 5, Huada 3) as experimental crops. The photosynthetic response curves and photosynthetic pa-
rameters were studied in booting and filling stages. It is found that the maximum photosynthetic rate, apparent
quantum efficience, dark respiration rate, and light compensation point in booting stage were higher than that in
filling stage. At the booting stage, the apparent quantum efficiency of different millet varieties is between 0.044 and
0.079 pmol + m™* + s™', and the light compensation point varies from 14.11 to 50.59 wmol - m™ -+ s™'. The maxi-
mum photosynthetic rate ranged from 38.53 to 50.01 pmol + m™ + s™', and the dark respiration rate ranged from
2.16 to 5.28 mmol - m™> -+ s™', respectively. Compared with other varieties the apparent quantum vyield of

Z+s7"), and it had a great ability to use low light inten-

Xiaohongmao (local variety) was higher (0.079 pmol + m
sity. Nevertheless, The maximum photosynthesis of conventional varieties and hybrid varieties was higher than local
variety (Longgu 11, and Jingu 29 were 38.53 and 47.53 pmol + m™ + s, Zhangza 5 and Huada 3 were 44.06 and
50.01 pmol + m™ - 57", respectively). Conventional varieties and hybrid varieties had a great ability to use high-
light intensity, and hybrid variety had a stronger ability to use highlight intensity than conventional variety. Conven-
tional varieties and hybrid varieties had a higher photosynthetic capacity, which established the foundation of high

yield.
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to light intensity at booting stage



513 T

IRAE T T DR TR A1 A Aol 3 51 45 R P X S i ) i 197

R2 ZEHTAERGMEFELEER MM i LS H

Table 2 Parameters of net photosynthetic rate and light response curve of different varieties of millet at booting stage

fFl Variety a/(pmol + m™2 -« s71)

LCP/( wmol » m™2

e s P/ (pmol - m™ - 571 R,/ (pmol - m™2 - s7h)

/N E Xiaohongmao 0.079aA
% 11 %5 Longgu 11 0.046¢C
A4 29 5 Jingu 29 0.044¢C
HKZRA 5 %5 Zhangzagu 5 0.061bB
#£K 3 5 Huada 3 0.052beBC

14.11bB 38.83bA 2.81beBC
39.04aA 38.53bA 3.16bcBC
50.59aA 47.53abA 3.71bB
40.17aA 44.06abA 5.28aA
22.07bB 50.01aA 2.16¢C
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Table 3 Parameters of net photosynthetic rate and light response curve of different varieties of millet at grain filling stage

Vijzv o/(pmol + m™2 « s7") LCP/(pmol » m™ +s71) P,/ (jpmol - m2 s R,/ (umol » m™2 « s71)
/N Xiaohongmao 0.023¢B 10.84bA 30.79aA 0.29bC
% 11 5 Longgu 11 0.038bB 49.12aA 24.35aA 1.27aAB
WA 29 5 Jingu 29 0.031bcB 39.72abA 24.45aA 1.85aA
KI5 5 Zhangzagu S 0.053aA 13.25bA 30.46aA 1.81aA
15K 3 % Huada 3 0.024¢B 8.84bA 11.17bB 0.63bBC
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Table 4  Grain yield and its yield components of different varieties
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