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Soil nutrient characteristics under different vegetations in the windy and sandy

region of northern Shaanxi
LI Wenbin, LI Xinping”
Northwest A & F University, Yangling, Shaanxi 712100, China

Abstract: The study chose Aeolian sandy soils under four typical vegetations in the Bandeng Beach of Dingbian County in
Northern Shaanxi as its subjects and assayed their fundamental nutrients. And by analyzing nutrient content characters in
different soil layers under the different vegetations depending on its measurement results of the soil nutrients, it probed into
the nutrient patterns in different soil layers underneath the different vegetations as well as the correlations among the nutrient
in the different soil layers under the different vegetations so as to provide scientific basis for restoring soil ecologies of sandy
lands and rehabilitating and conserving eroded soils. Its results indicated: (1) the capacities of the soils underneath the
different vegetations to retain organic matter, total nitrogen, available nitrogen and available phosphorus all ranked in the
order of Kobresia pygmaea > Leymus chinensis > Artemisia desterorum Spreng > Sophora alopecuroides 1. > no vegetation
coverage. The capacities of the soils under the different vegetations to retain phosphorus did not significantly differ, but the
soil phosphorus content under Kobresia pygmaea was the highest and the soil phosphorus content under Leymus chinensis
was the lowes, even lower than that without any vegetation coverage. In light of the capacities of the soils under the different
vegetations to retain total potassium the potassium total under Leymus chinensis was the highest, the potassium total under

Kobresia pygmaea was the lowest. (2) Under the different vegetations, except for the phosphorous and potassium totals in
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the different soil layers, which slightly differed, the soil organic matter contents, nitrogen totals, available nitrogen and
phosphorus, and potassium contents in the different soil layers gradually decreased as the soil layers went deeper and the
rates of their decreases ranked in the order of Kobresia pygmaea > Leymus chinensis > Artemisia desterorum Spreng > Sophora
alopecuroides L > no vegetation covering. (3) the nutrients in the different soil layers under Leymus chinensis appeared most
closely correlated, moderately at least or significantly positively, the nutrients in the different soil layers under Artemisia
desterorum Spreng and Sophora alopecuroide appeared slightly weakly correlated, approximately moderately positively, and
the correlation coefficients among the nutrients in the different soil layers under Kobresia pygmaea appeared mixed,

positively or negatively correlated.

Key Words: aeolian sandy soil ; vegetation coverage; nutrient; layer; correlation
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Fig. 1  The distribution of soil types in Bandeng Beach
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Fig.2  Content characters of the total nutrients under different vegetations
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Table 1  Content characters of the available nutrients under different vegetations

Li:E: 2 A/ (mg/kg) WAL/ (mg/kg) WA/ (mg/kg)
Vegetation type Avail. nitrogen Avail. phosphorus Avail. potassium
5 Leymus chinensis 45.26+1.13Bb 9.910.35Aab 323.25+19.24Aa
VP& Artemisia desterorum Spreng 39.21+1.62Bb 9.24+0.33Ab 121.79+5.95BCc
Wi 5T Sophora alopecuroides 1. 13.82+1.54Cc 6.08=0. 66Bc 62.90=1.02Cd
/NEEEL Kobresia pygmaea 70. 6422, 46 Aa 11.140.24Aa 180.16+8. 17Bb
JCAEHE No vegetation 7.78=1.85Cc 2.76+0.07Cd 58.90+2.89Cd
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Fig.3  Nutrient patterns in different soil layers under different vegetations
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Table 2  Correlations among the nutrient in the different soil layers under Leymus chinensis
. AL g X ol HRLA AL AL
TR FREL . : A . . . .
Correlati (ficent Organic matter  Total nitrogen Total phosphorus Total potassium  Avail. nitrogen Avail. phosphorus ~ Avail. potassium
orrelation coefficen
/(g/kg) /(g/kg) /(g/kg) /(g/kg) /(mg/kg) /(mg/kg) /(mg/kg)
/ (g/k )
AP (¢/ke) I 0.9 -0.8 -0.81 0.997" 0.97%" 0.96**
Organic matter
LR/ (g/k
A/ (gke) 1 ~0.73 -0.75 0.97* 0.96 " 0.98**
Total nitrogen
i/ k
B/ (¢/ke) 1 0.95* -0.83 -0.8 ~0.66
Total phosphorus
ke
25/ (o s) 1 -0.88" -0.73 -0.62
Total potassium
A/ /k
AR/ (mg/ k) 1 0.92° 0.91°
Avail. nitrogen
R/ /kg
J_Xj.l@i (mg/kg) 1 0.97**
Avail. phosphorus
BB/ (mg/kg) |
Avail. potassium
x3 DEBETHIEEERFIAEZEMEXXER
Table 3  Correlations among the nutrient in the different soil layers under Artemisia desterorum Spreng
N AL Ece X Exii BA AL UG
TR R . : . . . . .
Correlati ficent Organic matter  Total nitrogen Total phosphorus Total potassium  Avail. nitrogen Avail. phosphorus  Avail. potassium
orrelation coefficen
/ (g/'kg) / (g/'kg) / (g/'kg) / (g/'kg) / (g/'kg) / (g/'kg) / (g/kg)
FILR/ (¢/kg) 1 0.92° 0.13 -0.46 0.89° 0.87 0.97**
Organic matter
R/ (¢/k . .
R (¢/ke) ! 0.51 -0.08 1,00 0.98" 0.98 **
Total nitrogen
W (g/ke) 1 0.82 0.57 0.6 0.35
Total phosphorus
: k
26/ (g/ke) ! 0 0.03 -0.25
Total potassium
LA/ k .
L%ﬁ‘lfzk' (mg/kg) 1 0.99* 0.97"*
Avail. nitrogen
J_)d.l@%/ (mg/kg) 1 0.95
Avail. phosphorus
HA/ (mg/kg) |

Avail. potassium

MRS AU /B R R XD R AL S R AR N A o IR GG R S a2
BERMEKR . BRMBERCR N Z W A EACCR , 2 SANUR 2R AR E L R
TR TR Z [ H 5 35 IEAN S OC R P sl - AT IR B 0 3 IE A OGS AR

WA - IR-HER R G R A S D X L A IR e Z BRI G R . BEMORE R 5k
TR LA R UTR I i Z IR AR MR 0], R S 38 P B R LA B R ARG (A HLBUR 2 08 5 2 |
SR APPSR . MYME AL A AR UTR & i Z A SCPE G 7 L2 IEAR G (8 5 L
Jot AR AT O OC R MM Z RO P DL B URSE , W R T B R R OGRS Z A Y
HRHERS 22 , 280 S HARFR I R AR, HARTR - Z [ B AR b AR A AR SC G &R . /N OB B
14 A5 SR U TR o 5 8 Z TR AR O R KUE S A ARSI BN B 2%

3 it

(D) TERIP X L3R A S e b A RIRRGE 35 T po X A HLGT 4 AR & i 52 UM )
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A E = 32 &

e, BT B/ INE RS 35 RS VO ST BT S JOR L, X T R e R A IME R R T AR A (HIR 2 R
R PR R IR R R, BAR T OO B e, (R e R R, R LR T iR
i, /INE OB B R

R4 BFEFEETHIERERRSESEZHENHEXXR
Table 4  Correlations among the nutrient in the different soil layers under Sophora alopecuroides L
N AL A X el HRLA MR LR
LEPEL 3¢ . . . . . . .
) . . Organic matter  Total nitrogen Total phosphorus Total potassium  Avail. nitrogen Avail. phosphorus ~ Avail. potassium
Correlation coefficent
/(g/kg) /(g/'kg) /(g/kg) /(g/'kg) /(g/'kg) /(g/'kg) /(g/'kg)
ke
ﬁmrﬁ/ (&/ke) 1 0.86 0.23 -0.69 0.71 0.97*" 0.5
Organic matter
A/ k
R/ (g/ke) 1 0.35 -0.95° 0.93° 0.74 0.84
Total nitrogen
, ok
%m/ (g/ke) 1 -0.5 0.05 0.33 0.07
Total phosphorus
B/ (e/ke) 1 ~0.89° -0.56 ~0.87
Total potassium
LN ER k
HHEA/ (mg/ke) | 0.51 0.96°*
Avail. nitrogen
ﬁ’xﬂﬁ/ (mg/kg) 1 0.28
Avail. phosphorus
B/ (mg/kg) 1
Avail. potassium
x5 MNEEBEETHIERERFSESEZEMNHEXXR
Table 5 Correlations among the nutrient in the different soil layers under Kobresia pygmaea
e 2 AL A s il HALA A LR
LEPEY ¢ . . . 0 . . ‘
Correlati ficent Organic matter ~ Total nitrogen Total phosphorus Total potassium  Avail. nitrogen Avail. phosphorus ~ Avail. potassium
orrelation coefficen
/(g/kg) /(g/kg) /(g/kg) /(g/'kg) /(g/'kg) /(g/kg) /(g/'kg)
i/ (g/k .
AR/ (&/ke) 1 1,00 -0.13 -0.94" 0.99 ** 0.82 0.99**
Organic matter
LR/ (g/k
A/ (g/ke) 1 -0.11 -0.92* 1.00 " 0.86 0.99"*
Total nitrogen
; /k
2/ (¢/ke) 1 0.42 -0.12 0.04 -0.01
Total phosphorus
4/ k
&8 (¢/ke) 1 -0.90° ~0.63 -0.87
Total potassium
HAAR /k .
,L_)d.()*zk. (mg/kg) 1 0.90" 0.99""
Avail. nitrogen
AR/ k
HRH/ (mg/kg) 1 0.89"

Avail. phosphorus
B/ (mg/kg)

Avail. potassium

NN G 2 N e w2 SV I W o e X 7= S S Bl S B IE DD Rl D7 S TR /= L 0 e e
PO IS, XA LT AR BGR A  (HR X B AR A2 . VD 9 LT XA R B R AR R BE
T T AR BRI, T HER AR RS T i IR o AL L

(2) B WD XA B A IR R, KD 3P LT 4 RSO ke R 5 i R =
TRIE BRIz 8 B B, BN BB RTE LR 40 om JLPMUEZ FREEH 18 40 em £ 2L TF2, (HL

b el i

WG 2 T AR I ORI E5 AE AL, A T BKF, /NE R R L N A AL

Bt AR Al SR OO R DR R B R KT, B S B N B S SR RS U S L T > TR
B, SRR TR e S R R SR KCE AR 3 RO,
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(3) TENXD X - MR R G RO T, YD b & 3R > Z LR B TG &, BIORE
LG T IR R O Z B AR E B D), R B 3 v B2 S DL IE AR S, U LR 42 503
5w R P TSR, MV E B R T A LA 2 U7 3 B 22 8] B A SRR SR IE AR G, A4
PG APLR R A RO R M2 BO R E LA B SG, wE T A IR R IR
T A RIOCER 22, A8 S HAR SR R ORIOG O A, HAR IR A Z IR B (R L vp BE AR B SRR R G &R o /NS
OB T AY AR IR 2 A AR DG R BUE A MM SR
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