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Nutrient Characteristics and Nitrogen Forms of Rhizosphere Soils Under Four

Typical Plants in the Littoral Zone of TGR

WANG Xiao-feng'*”*, YUAN Xing-zhong' ", LIU Hong', ZHANG Lei*, YU Jian-jun*, YUE Jun-sheng'*"
(1. State Key Laboratory of Coal Mine Disaster Dynamics and Control, Chongqing University, Chongqing 400044, China; 2. Key
Laboratory of Three Gorges Reservoir Region’s Eco-Environment, Ministry of Education, Chongqing University, Chongqing 400030,
China; 3. College of Resource and Environmental Science,Chongqing University , Chongqing 400030, China; 4. College of Resources
and Environment, Southwest University, Chongqing 400716, China)

Abstract; The Three Gorges Reservoir ( TGR), which is the largest water conservancy project ever built in the world, produced a
drawdown area of about 348. 93 km’ because of water level control. The biological geochemical cycle of the soil in the drawdown zone
has been changed as the result of long-term winter flooding and summer drought and vegetation covering. The loss of soil nitrogen in the
drawdown zone poses a threat to the water environmental in TGR. Pengxi river, is an important anabranch, which has the largest
drawdown area has been selected in the present study. The four typical vegetation, contained Cynodon dactylon, Cyperus rotundus,
Anthium sibiricum and Zea mays L. as the control, were studied to measure nutrient characteristics and nitrogen forms of rhizosphere
and non-rhizosphere soils in three distribution areas with different soil types ( paddy soil, purple soil and fluvo-aquic soils). The
variables measured included organic matter (OM) , total nitrogen (TN) , total phosphorus (TP) , total potassium (TK) , hydrolysis N,
available P and available K, pH, ion-exchangeable N (IEE-N) , weak acid extractable N (CF-N) , iron-manganese oxides N (IMOF-
N), organic matter sulfidle N ( OSF-N), added up four N forms for total transferable N ( TF-N) and TN minus TF-N for non-
transferable N (NTF-N). The results showed: (D pH of rhizosphere soil was generally lower than that of non-rhizosphere soil under
different vegetation in different type soils because the possible organic acid and H™ released form plant roots and cation absorption
differences, and the OM, TP, TN and hydrolysis N of rhizosphere soil were generally higher than those of non-rhizosphere soil, and
that the enrichment ratio (ER) of all the four nutrient indicators showed Cyperus rotundus > Cynodon dactylon > Zea mays L. > Anthium

sibiricum. Available P showed enrichment in the rhizosphere of three natural vegetations but lose under corn, and available K, TK
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showed different ER in different conditions. @ IEF-N CF-N, IMOF-N, OSF-N and TF-N of rhizosphere soil were generally higher than

those of non-rhizosphere soil, but the TF-N to TN ratio in rhizosphere of Cyperus rotundus and Cynodon dactylon were lower than those

of non-rhizosphere soil, and in rhizosphere of Anthium sibiricum and Zea mays L. were higher, the rhizosphere effect of different

vegetations on the N cycle was significant difference. (3 the correlation between nutrient characteristics and nitrogen forms was

evaluated to explore the influence factor for the N forms changing. There was a significant correlation between soil OM and four N

forms, TP was significantly correlated with CF-N, OSF-N, TF-N, and soil available P content was significantly negatively correlated
with IMOF-N, OSF-N, TF-N andTN. Our research could provide that the drawdown zone covered with Cyperus rotundus and Cynodon

dactylon was better than Anthium sibiricum and Zea mays L. to improve soil N holding and fixation. The vegetation recovery in the

drawdown zone should consider the rhizosphere effect of different vegetations on N cycle.

Key words : plants rhizosphere ; nitrogen forms; enrichment ratio; drawdown zone; Three Gorges Reservoir
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Fig. 1 Sequential extraction process of nitrogen
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Table 2 Biomass and root characteristics of five plant species ( mean +SD,n =10)
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TIAR, EARIRFN G EIKF (P <0.05). 3 FRIA
HMYAERF ISR T e LR E LR, HYE T
K, AV E R IAEEAR L SZARBRSN R
PR 2R mEHMT AR E S T EEM
Tk,

P e uh S BRIV Rt > B+ >
KRG 4 PR B + 2w = 1w TAEAR PR,
Hoop A A s 3 K F (P <0.05) . wf R
A ARPR A R LU AR R, B
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in three regions with different soil types
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Fig. 5 Enrichment rate of soil nitrogen forms in the

thizosphere of different herbaceous plants

B G, B HXF - e IO sk R A 2%
2.5 4 FREEPARBRFEAER PR L3R 5 A RIES
R BT
%3 WHYIR B %5700 5 IR AR A A G

GrHT. SRR LA P AT AR LA K 4 Fh
EARIH BEWAAKCER; B IEE-N J), 25
SRS R S H A 3 AR S A R W A G
Z; B TEE-N 4b, 48 Rk s 5 HAb e 8 A3 &2
TG, H 5 2R AR ] Ab 38 Gk 8 8 3 KF
HUAE 4 AT S EAESERMELER, 54
AR TR S R B IEAG; AR ST A A
PR G R, HFR IEE-N sb, HAth 35 35 3|
BFKF; pH S IEE-N 8 B EIEM L, 5e% A
JEAT AL R R 2 UG,

®3 WELEFSELBEEABSHEXIH (n=36)

Table 3 Correlation analysis of soil nutrients and nitrogen forms in the rhizosphere soil (n =36)

IEE-N CF-N IMOF-N OSF-N TF-N NTF-N TN
OM -0.557" " -0.662" " -0.758" " -0.766" " -0.790" " 0.324 0.117
TN -0.489" " 0. 033 0.023 -0.038 —-0.049 0.955" " 1. 000
TP 0. 181 0.717"* 0.576 " * 0.685" " 0.680" " -0. 004 0. 195
TK 0. 198 -0. 062 -0.195 -0.115 -0.115 -0.457"" -0.510""
AN -0.597" " —-0.288 -0.278 -0.361" -0.374" 0.722"* 0.667 " *
AP -0.067 -0.444 "~ -0.508 " * -0.491"" -0.496" " -0.348" -0.490" "
AK 0.116 -0.151 -0.243 -0. 196 -0. 196 -0.462" " -0.538""
pH 0.436" " 0.248 0.08 0.253 0. 246 -0.624" " -0.587""

1) OM: AHLF; TN: &% ; TP B TK: 240, AN: A% AP: AR, AK: AREN; = F/R8 P<0. 05; = = 3K/R5 P<0. 01, F[F

4 fin  AERER R LTS v S E
4 MIEAREE AR, SRS AR BEIEAH
X, W5 CF-N, OSF-N ., TF-N 5 538 FAC, A%
BEM RIS &M A SRS RN, B Y
IMOF-N | OSF-N | TF-N ik F| g #/KF; 2 50H

TESRAI RO (HALE 2 A B K 3HAL
PRE MR 3, BAUA S [EE-N, CF-N, TF-N
BB E DS, M5 NTF-N Fl TN 2831505 pH
HEHRASA RS IEERIEAHXKER, 5 CF-N
IRF 2K 5 NTE-N 4 AR 2 A .
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Table 4  Correlation analysis of soil nutrients and nitrogen forms in the non-rhizosphere soil (n =36)

IEE-N CF-N IMOF-N OSF-N TF-N NTF-N TN
oM -0.454" " -0.618"" -0.801" " -0.745" " -0.797" " 0.400 " 0.244
TN -0.567 " " -0.502*" -0.314 -0.297 -0.359" 0.977** 1. 000
TP -0. 006 0.337" 0. 321 0.601 " * 0.534" " -0.119 0. 005
TK -0.09 -0.063 -0.253 -0. 106 -0. 145 -0.313 -0.387"
AN -0.512* " -0.416 " -0.289 -0.314 -0.358" 0.858 " * 0.865* "
AP -0.147 —-0.298 -0.559"" -0.513*" -0.531*" -0.259 -0.425"
AK 0.033 -0.093 -0.406 " -0.258 -0.284 -0.276 -0.382"
pH 0. 256 0.347" 0. 066 0.314 0. 285 -0.547" " -0.538" "
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Fig. 6 Enrichment rate of soil nutrients in the rhizosphere

of different herbaceous plants
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