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Abstract: Fourier transform infrared spectroscopy (FTIR) and nuclear magnetic resonance spectroscopy
('"H NMR and "C NMR) were used to investigate the structural characteristics of dissolved organic mat-
ter (DOM) in the rhizosphere soil of a low-Cd cultivar (QLQ) and a high-Cd cultivar ( T308) of water
spinach (Ipomoea aquatica Forsk. ). The results showed that carbohydrates were the main components of
DOM in the rhizosphere soil of the two cultivars, and the contents of alkyl and aromatic substances were
relatively low. There were obvious differences in the structural characteristics of DOM between the two
cultivars. The relative contents of carboxylic C and long-chain aliphatic C of DOM in the rhizosphere soil

of QLQ were lower than those of T308, but that of aromatic substance of QLQ was higher. Alkyl sub-
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stance of DOM in the rhizosphere soil of QLQ possessed the characteristics of relatively high content,
short branched chain and high branched chain. Although carbohydrate H content of DOM in the rhizo-
sphere soil of QLQ was lower than that of T308, carbohydrate C content was higher than that of T308,

which suggested that there might be differences in the structure of carbohydrates of DOM in the rhizo-

sphere soil between the cultivars. The results indicated that the structural characteristics of DOM in the

rhizosphere soil of the low-Cd cultivar might influence Cd behavior and bioavailability, leading to relative-

ly low ability to activate soil Cd, which would be associated with its low Cd accumulation.

Key words: low-Cd cultivar of water spinach ( I[pomoea aquatica Forsk. ) ; dissolved organic matter in

rhizosphere soil; FTIR; '"H NMR; "C NMR
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Fig. 1  Diagram of rhizobox
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of different typical cultivars of water spinach

HE DOM B4 M EEARAT 2, (b ik B H
3 AN XA,

B3 g Cd AU AR B+ 3
DOM f#'H NMR [&lji
Fig.3 'H NMR spectra of DOM in the rhizosphere soil of

different typical cultivars of water spinach

1) 640.5 ~ 2.8 if, {55 ELETIEN
FEA T F 2 I B TR A IR, A Y
DOM ¥ 52 BUAR 2 95 55 AN % 1 R BLAS i, Hob 6
0.5 ~ 1.0 VAJE T 2 SRR 15 25 1 0 5 I Ak
Bl PR AR I B R H B, S y-Hy 8O 1O~
L9 & T Wi weslifhy v HY 2% H IR, h B -
H; 6§ 42.0 ~ 2.8 I LRI T 54 5 BEH £ 1%
IR o-Hy Hop, §=2.5 24 DMSO - d, %5
MU, I 1A — L5 S o XI5 S i
JEX N QLQ > T308. SHAMA I LA, ZERARPR
13 DOM e H AR & S5k, QLQ 1Y
FesBERE HOAHXT & T308 5, {H n (BN D) .

2) 8 M2.8 ~ 550, 5 ERHETESR
(R Bk B H (F2RmRaY . AP,



124 HIlRA R AR (ASRBERR)

5 54 &

SRR Y ) SR H R, B A

[ DOM £ 52 B FE M s 5 S0 (182) o JR
FRAVK M W (8 =3.3) et BB, nlfE
BRI B PRI B i, (EAS R R i 7 5] A
XFHCBIRI ECE . P R AR P % DOM L5 =
WERIT o5 L 290 90% , Mg T HAB AL > (K
1), FWZESAMRPR 1 DOM £ 5 ik k&4
Ji, X5 FTIR (94558 —2 QLQ MK ib&¥ H

G T308 fI£6.06% (1),

3) 6 46.0 ~ 10.0 i, {55 EEHETIHFE
R H s H B TTEk, P ah AP DOM 274
MRS (B2) . SHAH Y HEL, 7§
SMPR - DOM 35 48 ey it 2 ARG (3%
1), X5 FTIR ZRAAT . QLQ 957 i) it
FHRELTI8 1 (K1),

R 3 Cd BURI F A ARER 158 DOM 4528 B F AR 5 it

Table 1  The relative contents of various protons in DOM in the rhizosphere soil of different typical cultivars of water spinach %
R i/ %
i L st e H
0510 6-1.0-1.9 5-1.9-2.8 5-2.8-4.0 5-4.0-5.5 6=6.0-10.0 "0 0k "
QLQ 0.94 2.66 1.09 86.24 3.50 5.57 4. 69 4.02
T308 0.58 2.17 0.75 91.81 2.44 2.25 3.50 4.41

1) Bkt Ho6=0.5 ~ 28 PRI M B HI% ;s n iy -H, g -HAHM o -HMANERITE, Mn= [ (v/3 +

B/2) / (a/2)] +1
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Fig. 4 "C NMR spectra of DOM in the rhizosphere

soil of different typical cultivars of water spinach

2 FE3E Cd BURI A RER 52 DOM i fL2# 4l
Table 2 Chemical composition of DOM in the rhizosphere soil of different typical cultivars of water spinach

C)/% »
w(C)/% SR
s Keefgl  ®AKR  Bokksw SR @ﬁ WA (8=110~160)
(5=0~40) (5=40~60) (§=60~110) (=110 ~150) (5=150 ~160) (5=160~190) (8=0~160)
QLQ 21.48 14.33 30.77 13.48 4.25 15. 69 21.03
T308 25.39 13.03 29.39 9.51 2.74 19. 94 15.30
gy - S = C(3=110 ~160) < 100%

fgli -C + 357 -C(6=0~160)
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