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Fig. 1  Effects of phosphorus on surface micro-structure of leaf
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Tab.1 Effects of phosphorus on surface micro-structure of leaf

WAL H K- SALBE/ (A -mm ?) ALK/ pm Y/ (M -mm =) Y E F E/ pm
0.25 190.3 £7.1" 13.91 +1. 61" 20.6 £1.02° 70.4 3. 72"
1.00 233.0 £5.5° 13.09 £1. 14" 34.2 +1.33" 97.0 +2.83"
1.50 235.8 +4.1° 19.04 =1.27° 78.8 +2. 14" 92.2 +4.40°
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Fig.2 Effects of phosphorus on palisade tissue and spongy tissue
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Tab.2 Effects of phosphorus on thickness of leaf
WAL Bk F TR MRSV am HREHSUREEum ERGEE FREIFIE
0.25 95.72 +1.77°¢ 33.72 £2.57°¢ 45.77 £2.36" 8.59 +0.25™ 8.80 £0.41™
1.00 124.12 £2. 14" 70.31 £1.78" 51.42 £1.41° 8.71 +0.28™ 8.82 +0.12™
1.50 152.26 +4. 48" 87.94 +2.38" 52.32 +£0.98" 8.94 +0.41™ 8.97 0. 18™
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Fig.3 Effect of phosphorus on ultra-structure of cell as compared with control
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A Detection Method of Tomato Phosphorus Level Based on
Micro-structure of Leaf

Li Qinglin' Mao Hanping' Zuo Zhiyu' Zhang Xiaodong' Sun Jun’
(1. Key Laboratory of Modern Agricultural Equipment and Technology, Ministry of Education, Jiangsu University,
Zhenjiang 212013, China 2. School of Electrical and Information Engineering, Jiangsu University, Zhenjiang 212013, China)

Abstract. The object of this study was to seek a new way to detect the phosphorus levels of tomato
rapidly. Taking the tomato grown under different phosphorus levels as the object of the research, SEM
( Scanning Electron Microscope) and TEM ( Transmission Electron Microscope) were adopted to evaluate
the effects of phosphorus levels on micro-structure and ulira-structure of tomato leaf. The results showed
that for the control treatment plant , the thickness of leaf was (124 +2.14) pm, the stomatal and
trichome density was (233.0 +5.5) mm > and (34.2 = 1.33) mm " respectively, the height of
trichomes was (97.0 £2.83) wm, and the size of the stoma was 13.91 £0. 85 wm. In comparison with
the control treatment, the thickness of leave, the density of stomata, the density and the height of
trichomes decreased significantly in response to low phosphorus levels, while the changes in stomata size
were not significant. The size of stomata, the density of trichomes, the number of vascular bundle were
increased in high phosphorus level plants, while the density of stomata, the length of trichomes did not
change markedly. At the ultra-structural level, low phosphorus supplied cell contained chloroplast so that
it had begun to lose their structural integrity, and high phosphorus supplied cell had thicker cell wall, but
the structure did not change observably. Based on the results, a new method to detect phosphorus levels
rapidly was proposed.

Key words: Tomato Micro-structure Phosphorus levels Rapid detection
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Experimental Investigation of Biomass Gasification in a
Pilot-scale Fluidized Bed Gasifier

Pan Xiangi Su Deren Zhou Zhaoqiu Liu Huacai Yin Xiuli Wu Chuangzhi
(Key Laboratory of Renewable Energy of CAS, Chinese Academy of Sciences, Guangzhou 510640, China)

Abstract: The effects of equivalence ratio (R, ) and steam/biomass ( S/B) ratio on gasification
performances such as temperature distribution, gas composition and gasification stability were investigated
in a pilot-scale fluidized bed gasifier with different feedstocks (sawdust, rice husk, wood pellet and straw
pellet). The results showed that typical product gas percentage components from gasification were as
follows: H, 27.1% ~30.4% , CO 29.7% ~32.6% , CO,25.3% ~27.9% , CH, 4.9% ~5.8% . The
uniformity of temperature distribution increased with R,, and S/B ratio. More uniform temperature
distribution was obtained in the case of sawdust and rice husk gasification. In the downstream direction of
the dense phase zone, H, and CO increased significantly whereas CO, and O, decreased considerably. In
the dilute phase zone, the components of product gas varted slightly. Increasing the moisture content of
sawdust will deteriorate the gasification stability. An abrupt increase of temperature in the bottom of
gasifier was observed during the rice husk gasification. A consistent increase of temperature drop and
pressure drop was observed in the dense phase zone in the case of wood pellet and straw pellet
gasification.

Key words: Biomass Fluidized bed Gasification Pilot plant



