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Effects of typical plant root decomposition on soil nutrients in southern Ningxia

YANG Xuan', LI Yayun', AN Shaoshan'** | ZENG Quanchao'

1 College of Natural Resources and Environment, Northwest A&F University, Yangling 712100, China
2 State Key Laboratory of Soil Erosion and Dryland Farming on the Loess Plateaw, Northwest A&F University, Yangling 712100, China

Abstract: Root decomposition is an important underground ecological process of carbon and nutrient cycling in terrestrial
ecosystems. Studying the root decomposition characteristics of typical plants and their effects on soil nutrients in the
mountainous area of southern Ningxia can provide a basis for nutrient cycling between plants and soil in vegetation
restoration in Loess Plateau of China. The decomposition characteristics of three typical plant roots and the trend for soil
nutrient change in the South Ningxia Loess Hilly Region of Northwest China, were studied for 2 years using the buried bag
method. The results showed that the annual decomposition indices (K) of Stipa bungeana, Artemisia sacrorum, and Thymus
mongolicus roots were 0.00891, 0.01128, and 0.01408, respectively, and the decomposition rate in turn showed as Thymus
mongolicus > Artemisia sacrorum > Stipa bungeana. After 16 months, a substantial amount of root nutrients had been
released. The release amount of carbon was 57.05—124.39 g/kg while for nitrogen it was 0.12—0.47 g/kg. The effects of
three typical plant roots on soil nutrients were as follows: the contents of soil organic carbon increased by 0.17—0.35 g/kg
in a 0—5 cm soil layer, and by 0.26—0.35 g/kg in a 5—20 cm soil layer. Correlation analysis showed that some negative
correlation exists between the release amount of root nutrients and soil nutrient content. When the soil nutrient content is
low, roots will increase nutrient release to supplement soil nutrients. This indicates that root decomposition increases soil

nutrient content and effectively promotes nutrient cycling in the root-soil system.
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Fig. 1  The dynamic changes of soil moisture content and
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15 WA HURE AU dt Ry o0 A AR N A TR 2R B UL (AR AE oty [ 28 P T Z8 0B /KT 6 10, DT PR A i Al
RHE TR RS TP R R, B D ARRENR RS, i 2 mm LR, FH AU
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BECRH KCI (1 mol/L) BHE-T sl 43 {2
1.4 Fdnab

A BT BE ] Microsoft Excel 2007 #E4748# 2R A Origin Pro 9.0 il [, f#fi FH SPSS 18.0 3k {4 k17
GETT AT, BE Sy Br Z BT R AT [ B A I, X 25 5 R S5 B BE HEAT Log10 H Ak, R R I 7 i sl A8 LIAR
AR ERRRPRION, MR A E R SR E RN A, DARRIRAE R SRS ERB S VhE R S5
e 155 2 B HE R 0B 35 AR 45 28 . SR One-way ANOVA 75 B 46 36 LU AR ) AR 28 22 1) 400 1A A 2 M o f 22
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K E AT E AR R (P<0.05) , FUL AT AE HIX 3 Rl BRSPS 2R (0 ik 8000 & i 70 2 | ZEAR 3R 41 1 35 50116
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F*1 REMBANLFMER(MeansSD)

Table 1 Initial chemical properties of roots

W) P i o N/ b ENIES Y%
Typical plant Initial (e/ke) (e/ke) (/ke) C/N C/P N/P Cellulose/ Lignin/
mass/g (g/kg) (¢/kg)
KI5 Stipa bungeana 50.0 446.35£5.35h 12.52+0.02a 1.04:0.18a  35.65b 431.17a 12.09a  85.8+1.05a 188.6+0.07b
BFFE Artemisia sacrorum 50.0 433.60+£6.79b 7.74+0.66b  0.99+0.11a  56.00a 437.92a 7.82a 81.4+0.99a 193.8+4.66b
HRAF Thymus mongolicus 50.0 499.50+2.37a 7.62+1.03b  0.89+0.07a  65.54a 559.72a 8.54a 80.0+0.15a 248.5+0.55a

SRR/ PR R I 2 7] 22 5% B3 (P<0.05) ,n=4
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Fig.2 Dynamic changes of root mass loss and residual rate during the decomposition process
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Table 2 Olson nonlinear exponential equation regression analysis

e e R Sy s .
Typical plant Regression equation Decomposing index 03 095
KAERE Stipa bungeana y = 92.555¢ 00081 0.69710 0.00891 5.7 27.29
BRI Artemisia sacrorum y = 88.01170-01128 0.58078 0.01128 4.18 21.18
B B Thymus mongolicus y = 93.281¢ 001408 0.83649 0.01408 3.69 17.31
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Fig.3 Changes of roots nutrient retention rate during the decomposition process
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Fig.4 Changes of soil organic carbon at different decomposition time of roots
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Fig.5 Changes of soil total nitrogen at different decomposition time of roots
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Fig.6 Changes of soil available nitrogen at different decomposition time of roots
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IR A S PSSR I N AR A 1350 (B ) Z R AR L TR E . X T 0—5 em 2T
oA AL PR IR A A A R AL IE FEIE 0.79—10.81 mg/kg Z ] 1E 0—45d W] A AN p IR g | o
M 5.46—6.39 mg/kg, XFT 5—20 em T2, ISR S AL R 0.90—8.08 mg/kg, E 0—45d HL[RI4FE
HEL BRI A G, Rl 2.09—4.25 mg/kg, R HARS R A RASL T, 0—45d HEAE (1) s
FUIH A A A i I R R, BRI T T R SR S RIS A, b RIS A AR
T KA BRAE AR 56 45 R, A 7 35 AR R Ab 3 3RS A AU it LS AR B 1 0.34—1.27 mg/kg, B
HRZR ST LA H IS A S
2.4 MRRFSBEIE H S50 M b

R T U AR FR A TR AR AR R, X AR R IR B (IR R WIIG IR SR AR AT
ZE(H) 5 B IEAT T MK, |38 3 AT AR R IR B 5 1R o & iR AR AR 2 B 55 1 111
XM, HA0—5em 2ERTEMBRE S T HIEESA SR ABNA E 2 A ER (P<O.
01) ,BRAFEAR RETE N1 0—5 em Ml 5—20 em HIEMEAS R SR RBA 2 B E AKX LR (P<0.05),
HEITBFMLLR(P>0.05) , HHHE3 TLUEN,0—5 em HZA WS & SHEYRSE 5B 1 AH
KREBASIHER T 5—20 cm 12,

x3 REFIBHSLEFSTHEXMESH
Table 3 Correlation analysis between roots nutrient release and soil nutrient change
FEP BT & Carbon release by plants

s K P T
Stipa bungeana Artemisia sacrorum Thymus mongolicus
P R P R’ P R
A LB Soil organic carbon 0.312 -0.381 0.197 -0.474 0.157 -0.513
+ 342K Soil total nitrogen 0.656 0.173 0.549 0.231 0.984 0.008
+HEEE S A Soil ammonium nitrogen 0.142 -0.530 0.403 -0.319 0.111 -0.567
RS A A Soil nitrate nitrogen 0.243 -0.434 0.119 -0.558 0.093 -0.592

TEP BRI A & Nitrogen release by plants

05 cm Slip(JlK ]:;;iana Artemisia sacrorum Thymus mongolicus
P R P R P R
A HLEK Soil organic carbon 0.410 -0.315 0.241 -0.436 0.792 0.103
+ 38425 Soil total nitrogen 0.931 0.034 0.571 0.219 0.535 -0.239
F 3RS A Soil ammonium nitrogen 0.003 -0.860 " 0.045 -0.678" 0.965 0.017
T HEEAA Soil nitrate nitrogen 0.371 -0.340 0.661 -0.170 0.266 -0.415
FEP BT & Carbon release by plants
0o Kk BRFF i
Stipa bungeana Artemisia sacrorum Thymus mongolicus
P R P R P R
LA LB Soil organic carbon 0.501 -0.259 0.350 -0.354 0.223 -0.451
+ 3245 Soil total nitrogen 0.950 0.024 0.986 -0.007 0.790 0.104
+ S % Soil ammonium nitrogen 0.263 -0.418 0.889 -0.055 0.058 -0.651
L3RS A A Soil nitrate nitrogen 0.150 -0.521 0.119 -0.558 0.086 -0.603

FHH B A Nitrogen release by plants

K g
5—20 cm . L. .
Stipa bungeana Artemisia sacrorum Thymus mongolicus
P R P R P R
+ A ML Soil organic carbon 0.230 -0.445 0.426 -0.304 0.613 -0.196
+ 584K Soil total nitrogen 0.524 -0.246 0.893 -0.053 0.574 -0.217
LS A Soil ammonium nitrogen 0.470 -0.277 0.019 -0.752* 0.467 -0.279
TR A A Soil nitrate nitrogen -0.230 -0.445 0.483 -0.270 0.374 -0.338
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