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Response of growth and physiological indicators of Lycopersicone sculentum
to water stress relieved by rock wool
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Abstract: [Objective] The purpose of this study is to explore the effects of rock wool and its different burying
methods on improving soil water retention capacity as well as plant growth under pot culture mode. [Method]
Lycopersicone sculentum seedlings were selected as the experimental objects. Three treatments were set up to
simulate the plant growth under water stress, including burying block rock wool (BR) under the root, sheet rock
wool (FR) around the root and inert nonabsorbent material (ck). The dynamic changes of soil water content at
5 ¢cm below the soil surface, the growth and physiological indicators of L. sculentum were monitored. [Result]
Under the condition of equal irrigation, the order of soil volume moisture content from large to small was BR,
FR and ck, and the soil volume moisture content of rock wool treatment was significantly higher than that of ck
(P<<0.05), indicating that rock wool treatment could improve water retention and water storage capacity of
potted soil. During the same growth period, the growth index such as plant height, base diameter, leaf number,

maximum leaf area, root length and dry weight of L. sculentum treated with rock wool (BR and FR) were higher
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than those of ck, but there was no significant difference between two rock wool treatments, except that the root
length of BR treatment was significantly higher than that of FR treatment (P<<0.05). The order of the
chlorophyll a content, total chlorophyll content and relative water content of L. sculentum leaf from large to
small in the same period were BR, FR, and ck, while the contents of malondialdehyde (MDA), proline (Pro) and
peroxidase (POD) were in the opposite order, indicating that BR was more beneficial to plant root elongation
and capable of alleviating plants damage caused by soil water stress. [Conclusion] Rock wool materials can
effectively improve water retention and storage capacity of potted soil, and alleviate adverse effects of water
stress on the growth and physiological characteristics of potted plants. Burying block rock wool (BR) under the
root is more effective in alleviating water stress and promoting plant root colonization. [Ch, 3 fig. 1 tab. 31 ref.]
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Table 1  Effects of embedded rock wool on tomato growth index under simulated water stress conditions (#=9)
AR Ab¥g Bi/em HZ5/mm R A K R em? K /em Thig/g

ck 35.17£1.49b 5.99+0.18 a 75.00+£3.21 b 14.05£1.10 b

VI BR 38.67+0.35a 6.03+0.21 a 84.55+2.76 a 18.47+0.68 a
FR 38.72+0.39 a 6.16+0.24 a 83.2+0.39 ab 20.26+1.27 a
ck 51.95+1.04 b 7.18+0.13 a 132.89+8.73 b 18.77+£0.63 b

B2 BR 57.83£1.93 a 7.30+£0.24 a 153.67+1.35a 21.48+1.64 a
FR 57.22+1.47 a 7.77£0.31 a 180.89+11.95 ab 24.58+0.20 ab
ck 63.44+0.69 b 8.03+£0.09 a 206.78+13.13 b 19.37+1.44 a

2 L)1 BR 70.67+£0.58 a 8.01£0.21 a 233.224+8.55a 23.05t1.42 a
FR 69.61£0.94 a 8.42+0.36 a 256.4445.67 ab 23.69+0.60 a
ck 74.50£1.25b 8.13+0.10 a 234.00+12.86 b 17.21£1.22 b 17.47£0.81 b 12.37+0.46 b

ZE LR BR 81.78t1.24 a 8.42+0.21 a 275.00£2.14 a 23.00£1.41 a 21.50+0.79 a 14.01+0.22 a
FR 80.284+0.20 a 8.52+0.30 a 260.56+7.87 ab 23.31£1.05a 18.61£0.39 b 12.95+0.39 ab
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Effects of embedded rock wool on total Chl, Chl a and Chl b contents and Chl a/ b in leaves under simulated water stress condition
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Figure 3  Effects of embedded rock wool on RWC, Pro, MDA and POD contents in leaves under simulated water stress condition
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