5538 B 11 ) S &~ £ Eild Vol.38,No.11
2018 4F 6 A ACTA ECOLOGICA SINICA Jun.,2018

DOI: 10.5846/stxb201708141462

L0 SRAKDY SR R UG ARG MR, R R R R SR Ml DX 5 AR A0 2 T A AR Ao o A A BT B RO g A R AR TS
£441,2018,38(11)

Ji'Y H,Zhang Q F,Zhou J C,You Z T,Xu P C,Lin W S,Chen Y M, Yang Y S.Spectral characteristics and quantities of dissolved organic matter released

from leaves with competitive and stress-tolerant ecological strategies in a subtropical region.Acta Ecologica Sinica,2018,38(11) .

TE # s 1 X 35 40 B0 0 TS BRI S PTS A  HLUR 24
BRI FHIE

e k! RAF B AR R AR kR R, RERYT,
M E

1 A8 VTG K2 B AR 22 22 B 4w 350007

2 YR AR L AR S R S = B S RN 350007

FEE AU AN [ A= 285 SR Wk 1) A o ) 455 78 Ak A7 36 AN [ 14 WL 2 B8 7, 5% 0 ik 7 36k 7 £ ) DOML ( Dissolved organic
matter ) {1 5CEE RIS & | 0500 SR SR 0B 30 . 38 R 58 W R b DA [ A 25 SRR it - DOM B50kE KO 1% 27 AR 1Y 22
S PP RIEC R 0 25 F FR AE DOM 465 A 31+ BT 357 40 08 R 09 52 i, A B 52 2k B 6 b R i o 3 47 35 %, I v 5 e
( Competitive, C) F1 2L} %4 ( Stress-tolerant, S) 4% 3  (#% ( Dendropanax dentiger) , ¥ 9% W A ( Machilus grijsii ) , B 4 W R
(Symplocos cochinchinensis (Lour.) ) , 44K T (Altingia gracilipes) , 254% ( Castanopsis fargesii) % 1FEH% (C. faberi) ) . Wit %
f#PE A HLIR ( Dissolved organic carbon, DOC) WA HLA ( Dissolved organic nitrogen, DON) FAE DOM Y% - AF | 38 1 4£ 41
W {E ( Special Ultraviolet-Visible Absorption, SUVA ), J& 5 {£. 48 #% ( Humification index, HIX) Fl{& B it £1 4h St 3% ( Fourier-
transform infrared, FTIR) Z)GIEHEPRFRAE DOM JTIEFFAE , 45 2RIRWI AR Az 25 SR WE AR il (04 1322 S 3 rb vl i A A LB vk J32 G
FH2E5 AR C ORI MR R Al A HLAR EE R T S SRS DON MR, 641, S SRS 1) 05 7 AL 46 £ ( Aromatic index, Al)
FUEHACHE R (HIX) #m T C 5Rmg . C AW 1 & SO0 AL 5 T S SRms , Uil] C SRmgRIFh DOM A AL BE AR, 5 4
RIS B S RS ME R R £ AL RE B LN LT A 45 SR W, 45 BRI 2 42 B DOM 7778 AR B AGy Mg g 0
Hoh DL H A 1 —OH i PR shii H C SRME AR AR 4 SR 7 5, 30 0E T 9O i 25 1 . BRI S, 5 CORIEAH L, S R
BRI R RAR Y DOM G5 HI S A F5 00 O i B o X TR IRy, S SRS A Rl X SR B8 AR A A S s s it . i 3L DOM
SERAXS B 2% i A 1R U S R AR AR SRS R, S SRS IR T e R T 3 EBRIL AR A

SRR : CSR M s ATVATEA HLET ; OG5 B AL AR 4 I AR LA L

Spectral characteristics and quantities of dissolved organic matter released from
leaves with competitive and stress-tolerant ecological strategies in a subtropical
region

JI Yuhuang'* ,ZHANG Qiufang'* ,ZHOU Jiacong'*,YOU Zhangtian"* , XU Pengcheng'* , LIN Weishengg'? , CHEN

Yuehmin"** [ YANG Yusheng'~?

1 School of Geographical Sciences, Fujian Normal University, Fuzhou 350007, China
2 Cultivation Base of State Key Laboratory of Humid Subtropical Mountain Ecology, Fuzhou 350007, China

Abstract; Plants have different ecological strategies in response to environmental stress under global climate change, and

EEWH RIS ST H (U1505233) 3 [F5R HARMEHES (31670620) 5 FHKFFAEHA T H (41401555)
Wo#s H #1:2017-08- 14; W) & t Rt B 53 : 2018-00-00
# MIRVEAH Corresponding author.E-mail; ymchen@ fjnu.edu.cn

http ://www.ecologica.cn



2 S % 38 &

the spectral characteristics and quantities of dissolved organic matter ( DOM) leaching from leaves depend on the plant’s
ecological strategy. DOM leaching due to different strategies will influence soil nutrient cycling. The objective of this study
was to investigate the differences in the spectral characteristics and quantities of DOM derived from leaves of plants
( Dendropanax dentiger, Machilus grijsit, Symplocos cochinchinensis ( Lour.) , Altingia gracilipes, Castanopsis fargesii, and
C. faberi) with different ecological strategies in a subtropical region. In this study, we sampled fresh leaves from 6 kinds of
plants, including 3 competitive-type plants ( C-strategy ) and 3 stress-tolerant-type plants ( S-strategy ). We examined
dissolved organic carbon (DOC) and dissolved organic nitrogen ( DON) to determine the quantities of DOM, and employed
Special Ultraviolet-Visible Absorption (SUVA), Humification Index ( HIX) and Fourier-Transform Infrared ( FTIR) to
analyze the spectral characteristics of DOM. The results showed that there were no significant differences in the DOC
concentrations between C-type and S-type plants. However, DON was higher in C-type plants compared to S-type plants. In
addition, we examined the structural characteristics of DOM between the C- and S-strategies using SUVA, fluorescence,
and FTIR absorption spectrometry. The aromatic index and HIX were in the order; S > C. In addition, the synchronous
fluorescence spectra were stronger in C-type compared to S-type plants, which suggests that DOM leaching from the leaves
of a C-type plant was greater. The degree of humification was lower in the labile materials, while it was higher in the S-type
plants. FTIR spectroscopy indicated that DOM from different types of leaves exhibited similar absorption peaks, with the
strongest absorption arising from the prolonged vibration of H-bonding hydroxyl groups in all cases. This result shows that
DOM from C-type plants has a simple structure that is in accord with fluorescence spectra. Overall, DOM from S-type plants
was richer in nutrient composition and had a more complex structure compared to that from C-type plants. Our results
suggested that S-type plants have better adaption under environment stress. Owing to the complex structure of DOM from S-
type plants, it would reduce soil carbon turnover after leaching into the soil. Therefore, S-type plants are more effective in

the formation of soil carbon sink under climate change.
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TR RO Z RSP R BERE i A S R G Z W) G A MR R ah' . MAER RGP DOM EZORIE
TIREY M SEB I R T250 AR R B Y AR R AR R BN I B DOM,
It HARIEARTE Z 5 FIZH S A [F], e DOM B8 5 Bt A7 7E 22 57, BTSR[] DOM REUR T 4EA HL
J3R B A3t . PRI E KT s b A 9 BRI 2R PR A 2 AR
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TS5 155318 3 Blschoff 25 3@ 1 %E L BRE AT 42 DOM (17 C A% REILAR | 45 SR BB FR 1 22 53 52 1 DOM H
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W HL Wave Number/nm F Y& Main Attribution
3300—3600 LR 255 —COOH | B K R 1 vh—OH WY 4Rk 3l , N—H B4R 3l
2850—3000 JEW % C—H .C—H, .C—H, B4R IR S
1625—1720 KREFGHFERMER C =0 MR LA HUIRTREE COO—RY U FR 1 4% 3
1300—1475 T C—H 1 N R 3h
1000—1260 AR W R RS C—O0 W4k 3h
605—880 BRRAEYH 0O—H IR IRSIBR A C—H W AMY S i 3R )

2.3 Bl S5y

K FH CSR 4307 T ¢ StrateFy % X} 45 ikt 4 1 £ 25 56T B 04T 5 SR FH SPSS 20.0 G342 X6 AS [ 4 Fil
- DOM ZAERIEF TG0, R BN 5 2253 M7 (one-way ANOVA ) BEAT AN [G] B b 22 [] 4S8 b 1) . 2 1
K, 22l H Origin 9.0 F1 Sigmaplot K {F5E K,

3 #R

3.1 AR FD DOM £ Fe ik
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Fig.4 The DOM emission humic index (a) and synchronous humic index (b) of leaf extract from different ecological strategies
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DOM T 5 i & . AW C SR FIIR 3 DOM DGR BE ¥ H T S SR Fh , Kaiser 27 HF 5T
KIS CIE A B G B 5 e I R W B2 0 o b 3 A 43 F S5 A T B 4 SR AR B AR 5 o
fEA P, TR B ARG 25 R 5 2 A S, X — 2 U AR 5T XS SRS R AP RS s AL AR R B s, 46
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