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Fig. 1 FTIR spectra of different organs of Ulmus elongata
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Fig. 2 FTIR spectra of root of Ulmus elongata

sampling from eight different patterns
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- Fig. 3 FTIR spectra of stem of Ulmus elongata
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Fig. 4 FTIR spectra of skin of Ulmus elongata
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Fig. 5 FTIR spectra of leaf of Ulmus elongata
sampling from eight different patterns
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Table1 Absorbance at different wave number of Ulmus elongata samples
Samples Wave nlfmber Patterns
/(cm™ 1) JL1 JL2 JL3 JL4 JL5 Sy1 SY2 SY3
Root 3 365 0. 010 5 0. 012 4 0. 017 3 0. 016 5 0. 009 1 0. 0158 0. 022 8 0.0120
1530 0. 0055 0. 008 3 0. 0025 0 005 7 0. 005 1 0 0041 0. 007 3 0 0039
1515 0.007 0 0 009 3 0. 003 6 0 005 8 0. 005 8 0 0055 00102 0 0051
1420 0. 006 4 0. 008 7 0. 005 4 0. 006 O 0. 005 7 0. 0059 0. 009 3 0. 005 1
Sem 3365 00151 0 0230 00141 0 0260 0. 016 4 0017 3 0. 016 3 0017 4
1530 0. 003 8 0. 005 2 0003 1 0. 006 6 0. 005 1 0 005 4 0. 005 6 0 0039
1515 00035 0 004 8 0. 004 4 0 005 8 0. 006 0 0 0051 0. 004 2 0 0040
1420 0. 005 6 0. 008 3 0. 006 0 0. 009 6 0. 007 5 0. 007 2 0. 006 3 0. 006 6
Skin 3 365 0. 018 2 00191 0. 020 4 0 012 2 00117 0. 010 8 0. 016 9 0. 0153
1530 00107 0 0108 0 0157 0016 1 00121 0 006 7 0. 005 6 0 0059
1515 0.010 1 0. 010 3 0.0117 0. 0137 0. 0103 0. 006 6 0. 005 1 0. 007 3
1420 00107 0. 0115 0.016 7 0. 014 4 0. 0109 0. 007 4 0. 007 2 0. 007 8
L eaf 3365 00116 0 028 2 00192 0 008 8 0.0208 0 008 7 0. 018 3 0 016 7
1530 0. 009 7 0. 018 3 0. 014 4 0. 007 0 00141 0. 005 0 0. 0100 0.0100
1515 0. 006 2 0. 008 9 0. 008 9 0. 006 4 0. 008 8 0. 005 0 0. 008 8 0. 008 6
1420 0. 007 9 0. 0155 0.012 8 0. 008 7 0.0140 0. 005 8 00111 0. 010 4
, , 3365,1530,1515,1420cm™*
( 2 ( 3365cm?
2 5) 1 , N —H 1624
1 1530cm!
, 1050 1735cm'',2850 2930cm* , N —H ; 1515
, 2 930 cm' ! N —H ;1420 cm™ !
cm?! , C—N
; 1317 173cm* 1
2 5 , 23
, 2 ) )
, 1 662 %,
, , 1 318 %,
) 0 483% 0 469 %
, , 7.02%, :
268% 29%
Table 2 Soil total nitrogen and available nitrogen content of every patterns
Physical and chemical properties Patterns
JL1 JL2 JL3 JL4 JL5 SY1 SY2 SY3
Total nitrogen/ % 0. 864 0. 857 0. 469 1 662 1 318 0. 888 0. 694 0. 483
Available nitrogen/ mg - (100 g) - * 3 580 6. 020 6380 5. 800 3 220 7. 020 2 680 2 900
24 )
3 )
(p<0 05); 3365cm ! 25
, 1530,1515 1420
cm ! , , ( 4,
u “ " 1530

cm’ ,



1258 28

Table 3 Correlation between chemical

composition and soil total nitrogen 3
Wave number/ cm- * Root Sem Skin L e
3365 0189 0.648° 0635 0 312 @) , 4
1530 0277 0751° 0477 0227 , ,
1515 0019 0779° 0542 0 360
1 420 -0072 0776" 0231 0114 ’
“p<0Q 05 remarkable level 2) , ’
Table 4 Correlation between chemical (p<005),
composition and soil available nitrogen (1530cm? )
Wave number/cm-* Root Sem Skin L eaf )
3 365 0134 0340 -0031 0139 “ "
1530 0196 0128 0.429 0 043
1515 0320 0320 0387 0404 (3) ’
1420 0.141 0387 0462 0 142
3365cmt :
@3 05 (4) , OMNI
, 1 515 ,
cm’ , ,
[1] FU Li-guo, CHEN Jiarui, TANG Yancheng( , , ). Acta Phytotaxonomica S nica( ), 1979, 17(1) :
45.
[2] ZOU Gao-shun( ). China Forestry Science and Technology ( ), 1995, (1) : 2.
[ 3] Institute of Botany; Chinese Academy of Sciences( ). Rare and Endangered Plantsin China(
). Shanghai : Shanghai Education Press( : ) , 1989. 351.
[4] ArmestoJJ, Pickett ST, McDonnell MJ. Satia Heterogeneity During Successon: A Cyclic Model of Invason and Excluson, Ecologi-
cal Heterogeneity. New York: Soring Verlag, 1991. 256.
[5] LIJiarrzhou, SHA Li-ging, WANGJun, et al ( , , , ). Journal of Mountan Science( ), 2006, 24(2) :
186.
[6] WAN Ka-yuan, CHEN Fang, L1 Zuo-zhou, et al ( , , , ). Ecology and Environment ( ) , 2004, 13(2) :
261.
[ 7] Griffiths PR, De HasethJ A. Fourier Transform Infrared Spectroscopy. New York: Wiley-Interscience. 1986.
[8] LI Yan, WU Rarrran, YU Bai-hua, et a ( , , , ). Sectroscopy and Spectral Analyss( ),
2006, 26(10) : 1846.
[9] ZHAO Huarong, WEN Shu-min, WANG Xiao-yan, et al ( , , , ). Sectroscopy and Sectral Analyss(
) , 2005, 25(5) : 705.
[10] JIN Xiang-jun, LI Xiao-ping, L IU Zhi-giang, et al ( , , , ). Spectroscopy and Sectral Analyss(
) , 2006 , 26(4) : 614.
[11] HONGQing-hong, CHENG Zefeng, CHEN G Cun-gui ( , , ). Spectroscopy and Spectral Analyss(
) , 2006, 26(9) : 1610.
[12] ZHANG Changijiang, L1 Dan-ting, L IAN GJiu-zhen, et al ( , , , ). Spectroscopy and Sectral Anayss(
), 2007, 27(1) : 50.
[13] KimSW,Ban SH, Cho S, et a. Pant Cdl Reports, 2004, 23: 246.
[14] GUO shui-liang, L1 Pe-ling, FANG Fang, et al ( , , , ). Spectroscopy and Spectral Analysis(



6 1259

) , 2005, 25(5) : 693.

[15] HAO Chao-yun, CHENG Cun-gui, L IU Peng( , , ). Sectroscopy and Pectral Analyss( ),
2007, 27(1) : 38.
[16] WEI Liang-ming, JIAN G Hai-ying, L1 Jur-hui , et al ( , , , ). Sectroscopy and Pectral Analysis(
) , 2005, 25(9) : 1404.
[17] HONGQing-hong, L1 Danrting, HAO Chao-yun( , , ). Sectroscopy and Pectral Analyss( ),
2005, 25(8) : 1246.
[18] CHEN Yurrping, CHEN Rui-giang, CHEN G Xianrsu, et al ( , , $ . ). Yectroscopy and Pectral Analysis(
) , 2006, 26(10) : 1880.
[19] RUI Yukui, HUANG Kurrlun, WAN G Wei-min, et al ( , , , ). Spectroscopy and Spectral Analysis(

) , 2006, 26(12) : 219.0

FTIR Spectra of Endangered Plants Ulmus Elongata and Its Correlation
to Soil Nitrogen

ZHANG Zhi-xiang* , L IU Peng' ", KAN G Huajing' , L IAO Chengchuan? , PAN Cheng-chun?, L1 Cheng-hui?
1. Laboratory of Biological Science, Zhgiiang Norma University, Jinhua 321004, China
2. The Administration Bureau of Dapanshan Natural Reserve, Suichang 323300, China

Abgract Ulmus elongata, an endemic species in China, is one of the grade national key conservation rare and endangered
plants. The spectra of root , stem, skin and lesf of Ulmus elongata sampled from eight different sites were determined by Fourier
trandorm infrared (FTIR) spectrometry with OMN I-sampler directly , fast and accurately. A positioning technology of OMNIC
E.S. P.5.1 intelligent software and A TR correction was used. The background was scanned before the determination of every
example. The peak value and absorbance were ascertained usng a method of baseline correctionininfrared spectra, and then the
relativity between absorption peaks of the spectra and the sil nitrogen was analyzed. Resultsfrom the comparison of the spectra
showed some differencesin their FTIR spectra among root , stem, skin and leaf of Ulmus elongatafrom the same plant. The co-
eficients of correlation between chemical composition of thisfour different organs of Ulmus elongata and soil nitrogen were pos-
tive in different degrees. There was the sgnificantly postive correlation between chemical composition of stem and total nitrogen

! | there was a significantly positive correlation between chemical composition

(p<0.05). When the wave-number was 3 365 cm”
of skin and total nitrogen, and a low correlation between root and leave chemical composition and total nitrogen. There was a
a certain extent correlation between chemical compostion of thisfour different organsof Ulmus elongata and soil available nitro-
gen, but the coefficients of correlation was smaller , and the level of the statistic significance was not significant (p>0.05). It
was showed that the change in soil total nitrogen has some influence on chemical compostion of different organs of Ulmus elon-
gata, but the degree of available nitrogen was very smaller. The linear correlation between oil total nitrogen and organs chemi-
cal composition of Ulmus elongate, not only provided the theoretic bas sfor plant nutriology and nutrient ecology of Ulmus elon-
gate, but also proved that the plants and s0il were inseparable. The results also showed that FTIR can be used widdly for analy-
ssof the correlation between chemical composition of endangered plants and soil physical and chemical propertiesin the future,

and indicated that the new method has practicability and reliability to a certain degree.

Keywords Fourier trandorm infrared spectroscopy; Tota nitrogen; Available nitrogen; Correlativity ; Chemical composition;
Ulmus elongata
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