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Fig.1 Schematic diagram of oxygen control treatment
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Fig.2 Oxygen concentration in the root environment of M.
hupehensis seedlings under oxygen control
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Table 1 Effects of oxygen control in root-zone on root parameters of M. hupehensis seedlings

si] JSRK/em WA WARTPHKEMmMm RARHH/Cem® SXE SIR4EE WA Si/ugh! g (FW)
ORA 125.86" 229.00" 1.84° 20.45" 693.13° 1.56° 226.20°
Fe50g 92.23° 193.00° 1.57% 15.43° 447.13° 1.44° 131.48°
Fel00g 78.27° 181.75° 1.47° 13.22° 351.75° 1.41° 108.75*
CK 98.97° 196.75° 1.61° 16.03° 547.00° 1.49° 201.34°
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Fig.3 Effects of oxygen control in root-zone on chlorophyll
relative content of M. hupehensis seedlings
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Fig.4 Effects of oxygen control in root-zone on dry matter
accumulation of M. hupehensis seedlings
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Fig.5 Effects of oxygen control in root-zone on the ratio of

root to shoot of M. hupehensis seedlings
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Effects of oxygen control in root-zone on the roots and the ratio of root
to shoot of Malus hupehensis seedlings

JI Tuo, YANG Hong-Qiang’

College of Horticulture Science and Engineering, Shandong Agricultural University/State Key Laboratory of Crop Biology,
Taian, Shandong 271018, China

Abstract: In the present experiment, Malus hupehensis var. pinyiensis Jiang seedlings were selected to analyze
root characteristics and dry matter accumulation after the root distribution zone (root-zone) oxygen concentra-
tion was controlled by calcium peroxide or reducing iron respectively. Experimental results showed that when
the oxygen concentration in the root-zone changed from 17.47%—19.35% (control) to 14.03%—15.37%, the total
root length, the root surface area, the number of root branching, the fractal dimension, the root activity, the dry
matter accumulation and the ratio of root to shoot significantly decreased. When the oxygen concentration in
root-zone decreased to 10.51%—11.95%, all the seedlings died within 7 days. On the contrary, increasing oxy-
gen concentration (21.24%-22.47%) in the root-zone significantly facilitated growth and development of seed-
lings and increased dry matter accumulation and the ratio of root to shoot. Roots were more sensitive to oxygen
concentration changes in root-zone than the shoots.

Key words: oxygen; Malus hupehensis var. pinyiensis Jiang; root; ratio of root to shoot; dry matter
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