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Abstract: Taking 4 dry pepper strains as experimental materials,effect of dry weight and fresh weight,water content, leaf
soluble sugar content,soluble protein content,chlorophyll content,ascorbic acid content and early yield were researched in
sunlight greenhouse. 3 salt stress intensities ((2.0+0.2),(3.0£0.2),(4.0£0. 2)mS/cm) were set in this paper by
pouring sodium chloride solution to the cultivation matrix which simulated salt stress treatment,and the same cultivation
matrix without sodium chloride solution was taken as control. The results showed that plant fresh weight and chlorophyll
content of 4 stains significantly decreased with salt concentration treatment increasing. And plant dry weight and leaf
soluble sugar,soluble protein content significantly increased by low salt treatment and significantly decreased by the high.
Early yield decreased significantly following the salt concentration increased. The EC range for suitable cultivation of test
dry pepper strains was 1. 2—2. 0 mS/cm. There was significant difference among 4 dry pepper strains in the response to
salt stress. The strain‘14038” was inhibited minimum by salt stress in plant morphology, physiological index of leaves and
early yield. The second was strain‘14038”, The growth and yield of stains‘14041”and ‘14046 decreased significantly by
salt concentration stress,were salt sensitive dry pepper strains.

Keywords : dry pepper;salt stress;plant growth;physiological characteristics
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Fig.1 FTIR spectra of celery roots with

different Cd®" concentrations
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Fig. 2 FTIR spectra of celery stems with

different Cd®" concentrations
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Fig. 3 FTIR spectra of celery leaves with

different Cd®* concentrations
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Fig. 4 Semi-quantitative analysis of 3 410 cm™*

celery with different Cd** concentrations
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Fig. 5 Semi-quantitative analysis of 1 635 cm ™!

celery with different Cd*™ concentrations
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Fig. 6 Semi-quantitative analysis of 1 389 cm™*

celery with different Cd*™ concentrations
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k. SR ZEREABERR, FHEMHZ FTIR EiE
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Fig. 7 Semi-quantitative analysis of 1 065 cm™*

in
celery with different Cd*" concentrations
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Physiological Response of Celery (Apium graveolens L.) to
Cadmium Stress by FTIR Spectroscopy

HU Bohua! ,XU Jie! ,DUAN Dechao’? ,CHEN Qin' ,GE Tao'
(1. College of Biological,Chemical Sciences and Engineering, Jiaxing University, Jiaxing, Zhejiang 314001 ;2. Bestwa Environmental Protection
Sci-Tech Co. Ltd. , Hangzhou, Zhejiang 310015)

Abstract:Cd is a highly toxic and highly water soluble element without biological function,which tends to enter the food
chain,adversely affecting human health once released into the environment. Celery (Apium graveolens L.) is widely
planted as a popular vegetable in our country,and has certain accumulation ability for Cd. In the present study, fourier
transform infrared (FTIR) spectrometry was used to investigate the physiological changes in chemical composition of
celery exposed to solution containing different C&* concentration (0,5,10,20,40 mg/L). The results showed that after
an initial decline,the A/ A, g3 value of the dominant infrared bands near 3 410 em™!,1 636 cm ™ *,1 389 cm 'and 1 065 cm 'in
both roots and stems increased at first and then decreased. This indicated that there was almost no effect on physiological
processes of the roots and the stems with low Cd®* concentration, while at medium Cd*" concentration the roots and the
stems were promoted to coalesce,secret and transport organics (carbohydrates,amino acids, proteins, carbohydrates) ,and
with high Cd*" concentration the secretion and transportation of the organics were inhibited. Meanwhile, the methylated
pectin in cell wall of the roots and the stems increased,and the peroxide products of ketones in cells of the roots and the
stems decreased. The A/ A, 4 value of the dominant infrared bands in the leaves showed a gradually rising trend, which
indicated that the stress resistance of the leaves to Cd** increased with the Cd®* concentration increased. As a result,
FTIR technique could be accepted as a way to study the physiological mechanism of plant for adapting to the stress of
heavy metals.

Keywords : cadmium stress;fourier transform infrared spectrum;chemical composition;celery
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