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Leaf photosynthesis and tissue damage response to high boron stress in sugar beet seedlings

HAO Xue—-ming', WU Zhen—zhen®, WANG Xiang-ling', SONG Bai—quan'*’, ZHOU Jian—chao™

(1.Heilongjiang Provincial Key Lab of Cold Region Ecological Restoration and Resource Utilization, Harbin 150080, China; 2. National
Sugar Crops Improvement Center, Harbin 150080, China)

Abstract: The article aims to explore the response of sugar beet seedlings to boron toxicity. In the present research, a hydroponic
experiment was conducted to evaluate the impact of high boron stress under different boron concentrations (0.05, 0.25, 0.50, 2.50, and 5.00
mmol + L' H;BOs) on the photosynthetic performance, osmotic substances regulation, and active oxygen metabolism of leaves from sugar
beet seedlings. The results showed that high boron stress significantly affected the growth and development of sugar beet seedlings. The
most significant stage was observed from the 15th to the 20th day. As the boron concentration increased, the content of Chla and Chlb
decreased under high boron stress, which was significantly different from the control. The photosynthetic rate was consistent with the
chlorophyll content. Chla/b was the maximum at 0.50 mmol « L”'. The content of fructose and starch continuously increased under high
boron stress, which significantly increased by 114.5%, and 78.2%, respectively of the 2.50 mmol + ™! treatment compared with the control
sample. The sucrose content decreased significantly, and it was 31.8%~54.1% lower than the control sample. When the boron concentration
was 0.50 mmol - L', the content of malondialdehyde (MDA ) and proline (Pro) increased remarkably. The staining observation showed that

with increased boron concentration, the accumulation of super oxide anion and hydrogen peroxide in the leaves gradually increased, and
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both accumulated the most serious at 5.00 mmol + L”'. In summary, boron toxicity can reduce the photosynthetic capacity of sugar beet

leaves, hinder the transportation of photosynthetic products, accumulate a large amount of active oxygen in cells, and produce oxidative

stress on cells, thereby inhibiting the growth of sugar beet plants. According to this experiment, the boron concentration of 0.50 mmol - L.

can be used as the critical value of high boron stress for sugar beet seedlings and above this concentration, plant growth was significantly

inhibited.

Keywords : sugar beet; high boron stress; photosynthetic physiology; osmotic adjustment; cell tissue staining
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Figure 1 Growth and development of sugar beet seedlings under high boron stress
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Figure 4 Effect of high boron stress on photosynthate of sugar beet seedling leaves
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