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Different lowercase letters indicate significant difference among
treatments at P < 0.05 level, the same below.
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Fig.1 Effects of exogenous progesterone
on root elongation of wheat
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Fig.2 Effects of exogenous progesterone on glucose
content and PFK activity in wheat roots
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Fig.3 Effects of exogenous glucose on wheat root elongation
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Fig.4 Effects of exogenous progesterone
and glucose on root elongation of wheat
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Fig.5 Effects of exogenous progesterone and glucose
on glucose content and PFK activity in wheat roots
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e4502. [30] Lang DM, LyuD, ZhuZ T, et al. Exogenous Glucose mediates

[29] Yuan T T, Xu H H, Zhang K X, et al. Glucose inhibits root the regulation of root morphology and carbon—nitrogen
meristem growth via ABA INSENSITIVE 5, which represses metabolism by Indole-3-Acetic Acid (IAA) in Malus baccata (L.)
PIN1 accumulation and auxin activity in Arabidopsis. Plant Cell Borkh. in soil with low organic carbon content. Journal of Plant
& Environment, 2014, 37(6): 1338-1350. Growth Regulation, 2019, 38(4): 1598-1615.

Physiological Regulation Pathways of Exogenous Progesterone
Affecting Wheat Root Elongation and Growth

Wang Dan', Wang Run?, Hu Xiaoqing?, Yu Huiyong', Li Jiangtao®,

Cheng Xing', Guo Haiyue', Liu Ting', Hu Zhenzhen', Li Hua?
("Puyang Academy of Agricultural and Forestry Sciences, Puyang 457000, Henan, China;
2College of Life Sciences, Henan Agricultural University, Zhengzhou 450002, Henan )
Abstract Progesterone is a steroid hormone found in plants, which is closely related to plant growth and
development and plays a positive role in stress resistance. The growth status of wheat roots directly affects
yield and stress resistance. This study investigated the effects of exogenous progesterone on the elongation
growth of wheat roots and preliminarily analyzed their regulatory pathways. The results showed that different
concentrations of exogenous progesterone exerted varying regulatory effects on wheat root growth: low
concentrations (0.001 and 0.01 umol/L) promoted root elongation, whereas high concentrations (0.1 and
1.0 umol/L) inhibited growth. Exogenous progesterone treatment significantly affected the glucose content and
phosphofructokinase (PFK) activity in the roots of wheat seedlings. With increasing progesterone concentration,
the root glucose content first decreased and then increased, while the trend of PFK activity was opposite. Further
research found that under 10 pmol/L glucose treatment, the root glucose content decreased and PFK activity
increased; under 10 000 pmol/L glucose treatment, the root glucose content increased and PFK activity was
inhibited. In addition, the application of 0.1 pumol/L progesterone significantly promoted root glucose
accumulation under low-concentration glucose treatment and inhibited the induction effect of glucose on PFK
activity. Conversely, the application of 0.001 pmol/L progesterone significantly inhibited root glucose
accumulation under high-concentration glucose treatment and alleviated the inhibitory effect of glucose on PFK
activity. These findings suggest that exogenous progesterone may affect the glycolysis process by acting on PFK,
a key rate-limiting enzyme in the glycolytic pathway, thereby regulating the glucose content in roots and
regulating wheat root elongation growth.

Key words Wheat; Root; Progesterone; Glucose; Phosphofructokinase


http://d.scholar.cnki.net/detail/GARJ2014/SJPD14032500155566
http://d.scholar.cnki.net/detail/GARJ2014/SJPD14032500155566
http://d.scholar.cnki.net/detail/GARJ2014/SJPD14032500155566
http://d.scholar.cnki.net/detail/GARJ2014/SJPD14032500155566
http://d.scholar.cnki.net/detail/GARJ2014/SJPD14032500155566
http://d.scholar.cnki.net/detail/GARJ2014/SJPD14032500155566
http://d.scholar.cnki.net/detail/GARJ2014/SJPD14032500155566
http://d.scholar.cnki.net/detail/GARJ2014/SJPD14032500155566
http://d.scholar.cnki.net/detail/GARJ2014/SJPD14032500155566
http://d.scholar.cnki.net/detail/GARJ2014/SJPD14032500155566
http://d.scholar.cnki.net/detail/GARJ2014/SJPD14032500155566
http://d.scholar.cnki.net/detail/GARJ2014/SJPD14032500155566
http://d.scholar.cnki.net/detail/GARJ2019/SSJDBBD9DCBD76411030CE49C569D63ED412
http://d.scholar.cnki.net/detail/GARJ2019/SSJDBBD9DCBD76411030CE49C569D63ED412
http://d.scholar.cnki.net/detail/GARJ2019/SSJDBBD9DCBD76411030CE49C569D63ED412
http://d.scholar.cnki.net/detail/GARJ2019/SSJDBBD9DCBD76411030CE49C569D63ED412
http://d.scholar.cnki.net/detail/GARJ2019/SSJDBBD9DCBD76411030CE49C569D63ED412
http://d.scholar.cnki.net/detail/GARJ2019/SSJDBBD9DCBD76411030CE49C569D63ED412
http://d.scholar.cnki.net/detail/GARJ2019/SSJDBBD9DCBD76411030CE49C569D63ED412
http://d.scholar.cnki.net/detail/GARJ2019/SSJDBBD9DCBD76411030CE49C569D63ED412
http://d.scholar.cnki.net/detail/GARJ2019/SSJDBBD9DCBD76411030CE49C569D63ED412
http://d.scholar.cnki.net/detail/GARJ2019/SSJDBBD9DCBD76411030CE49C569D63ED412
http://d.scholar.cnki.net/detail/GARJ2019/SSJDBBD9DCBD76411030CE49C569D63ED412
http://d.scholar.cnki.net/detail/GARJ2019/SSJDBBD9DCBD76411030CE49C569D63ED412
http://d.scholar.cnki.net/detail/GARJ2019/SSJDBBD9DCBD76411030CE49C569D63ED412

	1  材料与方法
	1.1  试验设计
	1.2  测定项目与方法
	1.3  数据处理

	2  结果与分析
	2.1  外源黄体酮对小麦根系生长的影响
	如图1所示，在P1和P2处理下，小麦平均根长较P0处理显著增长，分别增加了15.3%和9.0%，但P

	2.2  外源黄体酮对小麦根系中葡萄糖含量及PFK活性的影响
	如图2a所示，与P0处理相比，P1和P2处理均降低了小麦根系中的葡萄糖含量，P1处理根系中葡萄糖含量
	PFK是糖酵解代谢途径中的关键限速酶，如图2b所示，P1和P2处理的PFK活性显著增加，较P0处理分
	外源黄体酮显著影响小麦幼苗根系中的葡萄糖含量和PFK的活性。随着外源黄体酮浓度升高，小麦根系中的葡萄

	2.3  外源葡萄糖对小麦根系生长的影响
	除G6处理外，其余处理的根长较G0处理均有不同程度增长（图3）。其中，G1、G2和G3处理与G0处理

	2.4  外源黄体酮和葡萄糖交互作用对小麦根长的影响
	伸长。PG2处理在10 μmol/L葡萄糖（促进根系伸长）处理的同时，加入0.1 μmol/L黄体酮
	反，PG4处理在10 000 μmol/L葡萄糖（抑制根系伸长）处理同时，加入0.001 μmol/

	2.5  外源黄体酮和葡萄糖交互作用对小麦根系中葡萄糖含量及PFK活性的影响
	如图5所示，PG1处理下幼苗根系中的葡萄糖含量降低，PFK活性增加；PG3和PG4处理下幼苗根系中的
	PG2处理下，加入0.1 μmol/L黄体酮可显著促进10 μmol/L葡萄糖处理下小麦根系中葡萄糖
	PG2处理间葡萄糖含量差异显著。PG4处理中，0.001 μmol/L黄体酮的加入显著抑制了10 0


	3  讨论
	4  结论

