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Research on N Translocation, Distribution, and Related Physiological
Characteristics of Wheat with Different Grain N Contents

PENG Chaojun'*, DONG Haibin''?, QI Xueli'?, HUA Xia'?,
GAO Chong''?, ZHAO Mingzhong''’, HU Lin'"’

(1. Henan Academy of Crops Molecular Breeding/Key Laboratory for Wheat Biology of Henan Province/Key Laboratory for
Innovation and Improvement of Triticeae Germplasm Resources of Henan Province, Zhengzhou, Henan 450002, China;

2. The Shennong Laboratory, Zhengzhou, Henan 450002, China)

Abstract: To explore the influencing factors of wheat grain nitrogen content, two wheat varieties with
high grain nitrogen content(HGNC) and two wheat varieties with low grain nitrogen content(LGNC)
were used as test materials. The changes in grain nitrogen content of the two types of wheats during
the grain filling stage were compared., and the characteristics of nitrogen transport and distribution, as
well as the differences in physiological traits such as Rubisco content and protein hydrolysis related
enzyme activity in flag leaves were analyzed. The results showed that from late grain filling stage to
maturity stage, the grain nitrogen content of HGNC wheat was higher than that of LGNC wheat. The
nitrogen accumulation and distribution ratio of leaves and stem &. sheaths of HGNC wheat were lower
than those of LGNC wheat, and the nitrogen transport intensity of HGNC wheat was higher than that
of LGNC wheat. At late grain filling stage, the degradation rate of Rubisco and soluble proteins in
HGNC wheat was faster, and the activity of proteolytic enzymes was also more active than that in
LGNC wheat. Overall, there was a significant difference in grain nitrogen content between HGNC

and LGNC wheat from the late grain filling stage to maturity stage, which was influenced by nitrogen
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allocation and transport. At middle and late grain filling stages, the degradation intensity of Rubisco

and soluble proteins in flag leaves has a negative effect on nitrogen content during wheat maturation,

while enzyme activity related to protein hydrolysis has a positive effect.

Keywords: Wheat; Grain N content; N translocation; Rubisco; Protein hydrolysis related enzyme
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Fig. 1 Grain nitrogen content change of wheat

during the post-anthesis period
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TR T i E R EPLVAP.CP I
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Table 2 Nitrogen translocation characteristics of wheat

. CNTA/%
vuauri*z‘ty NTA/(g » m~2) NTE/ % s ES i) AT -+ A
Leaves Stem Glume + rachis
B 26 Xinmai 26 12.87+0. 31a 69.7140. 26a 35.65+1. 28a 17.96+0. 78a 17.32+1.54a
R4 366 Zhengmai 366 12.96+0.41a 69.5841. 24a 35. 864 3. 24a 17.24+0. 56a 17.28+0.52a
JE1 2 27 Zhoumai 27 9.97+0.96b 57.6843.56b 28.1041.73b 16.08+2. 43a 13.59+1.89b
B0 58 Aikang 58 10. 39-0. 99b 58.18-+3. 68h 28.3341. 90b 18.13-+3. 084 14.21+1. 50b

[R5 A J5 R [l /N 26k 38 775 i B ) 2% 545K 0. 05 WK FE . NTANTE Hl CNTA 4» 48 Hh ¥ A 25 i3 & A R R A

Different letters after the values in the same columns indicate significant differences among varieties at 0. 05 level. NTA, NTE and

CNTA refer to nitrogen translocation amount, nitrogen translocation efficiency and contribution of nitrogen translocation, respectively.
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Fig. 2 Rubisco enzyme, soluble protein, insoluble protein, and total free amino acid content changes of flag leaves in wheat
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Fig. 3 Endopeptidase( EP), aminopeptidase( AP) and carboxypeptidase(CP) activity changes of flag leaves in wheat
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