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different densities. This paper took the low-density ( 1100 trees/hm’) , medium-density (4100 trees/hm®) and high-density
(7100 trees/hm’) T. chinensis near Binzhou Port in Shandong Province as the research object. Soil pH, electrical
conductivity, available nitrogen, available phosphorus, available potassium and other indicators of T. chinensis of different
densities and different locations around the plants were measured and analyzed. The results showed that: (1) the soil
electrical conductivity gradually decreased with the increase of density. In medium and high density 7. chinensis forests, the
soil electrical conductivity was reduced by 28.39% and 55.74% respectively compared with low density; Varying with the
distance from the T. chinensis, the soil electrical conductivity of medium and high density T. chinensis showed the root <
canopy center <canopy brim <interspaces. That is, the “salt valley” effect appeared in the medium and high density
T. chinensis, but the low-density T. chinensis effect did not appear. (2) The contents of soil available nitrogen, available
phosphorus and soil organic carbon first increased and then decreased with the increase of forest density. In medium and
high density T. chinensis, there were significant differences in the contents of available nitrogen, available phosphorus and
soil organic carbon at different positions of the T. chinensis ( P<0.05) , which was expressed as root <canopy center<canopy
brim<interspaces, while there was no significant difference in low-density T. chinensis ( P>0.05). The medium and high
density T. chinensis had a “fertile island” effect, but the low-density 7. chinensis did not appear. (3) Medium-density
T. chinensis was higher than high-density in terms of nutrient content and nutrient enrichment rate, and lower than high-
density in terms of salt enrichment rate. It had stronger “fertile island” and “salt valley” effects. (4) There was no
significant difference in soil pH between different densities of T. chinensis and different positions around the plants ( P>
0.05). Forest density significantly affected soil salinity and nutrient content. Medium-density 7. chinensis had a better effect
on improving soil fertility, followed by high-density, and low-density was worse. The salt reduction effect of T. chinensis
with different densities was better in medium and high densities, and worse in low densities. Based on the effect of
T. chinensis on improving soil salinity and nutrients, it is suggested that the reasonable initial planting density of T.

chinensis on the beaches of the Yellow River Delta was 4100 trees/hm’.

Key Words: density; soil salinity; soil nutrient; fertilizer island effect; Tamarix chinensis; Yellow River Delta
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Table 1 Basic parameters of Tamarix chinensis under different density shrubs

W SR RIS Rt i Az i

Density Mean tree height/cm East-west crown/ecm  North-south crown/cm Base diameter/cm Coverage/ %
K JE Low density 155.23+8.03 150.33+9.00 155.38+10.02 3.83+1.55 52.37+5.01
P Medium density 170.48+10.35 183.27+14.52 193.25+14.20 4.34+1.38 80.48+4.22
% ¥ High density 185.00+15.21 170.30+13.05 180.19+11.05 3.90+1.70 90.49+6.19
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Fig.4 Soil nutrient content in different densities of Tamarix chinensis and different positions
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Table 2 Soil salinity and nutrient enrichment rates in different densities of Tamarix chinensis and different positions

RS20 HER i B R o 2
Soil index Enrichment rate Low density Medium density High density
pH E, 0.95+0.03b 0.96+0.04b 1.04£0.02a
Ey 0.99+0.03a 1.00+0.02a 1.01+0.03a
E, 0.96+0.01b 1.02+0.02a 1.03+0.03a
1L 5% Electric conductivity E, 1.30+0.09a 0.37+0.02¢ 0.55+0.08b
E, 059+0.04a 0.45+0.09b 0.61+0.09a
E¢ 0.86+0.02a 0.66+0.04b 0.68+0.04b
HA Available nitrogen E, 1.00+0.01b 2.27+0.28a 2.35+0.13a
E, 0.73+0.01c¢ 1.83+0.08a 1.54+0.03b
E, 0.85+0.03b 1.36+0.17a 1.51£0.04a
WA Available phosphorus E, 0.88+0.05b 1.60+0.37a 1.81£0.29a
E, 0.99+0.05b 1.47+0.32a 1.25+0.13ab
E. 0.96+0.03a 1.05+0.10a 1.03£0.13a
HHT Available potassium E, 1.09+0.03a 0.71£0.10¢ 0.91x0.11b
E, 1.040.01b 0.98+0.03b 1.15£0.04a
E. 1.00+0.04a 0.77+0.12b 1.01£0.08a
F B Soil organic carbon E, 1.02+0.07¢ 3.06+0.15a 2.30£0.17b
E, 1.49+0.14b 2.06+0.15a 2.04+0.13a
E, 0.92+0.09b 1.1620.09a 1.05+0.05ab

FIATA R 5B 2m A Rl 22 53 W35 (P<0.05) 5 By« MERETARA, By SEIR PO RAER, B EIRNZ R 4R

2.5 N[R)EE EEREMIARAAR R AN [R) L B - Sk 5 i 5 3R 20 O AR P o i

I3 3 W] 1, CEAEMIAR AR b o0 B A R S R B A A 35 A5G (P <0.01 ), A5 AP 12 A I 35 TE AT R (P<
0.01) , HEAA L RFIEMIE(P<0.05) , 5 W A HUBRA S TE A E, H S AR MR AL W | H 2%
B AP LR B 2 AR O (P<0.01) , R W] b 70 53R 00 R AR U, A8 S A S e A AL L 0 % I
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FHIE(P<0.01) , AL B A LR S 45 5 35 1B A OC (P<0.01)

TSR PO MR S L GoR E BE U G (P<0.01) |, 5 3OS S 8 35 1EAH 56 (P<0.01) |, 5 Hifl
TEPRARSCIEA 2 . FL 3 MU AP 12 2 35 A R (P<0.05) o USSR I A0l AT BILAR 52 A 35 IE A5G
(P<0.01) , SRALBEFNEEALCER A HLAR S 3E IEAHDC (P<0.05) .

TSR 2 R4 B R, G S W BB A DG (P<0.01) |, 5 B0 & B S W B 35 IEAH 6 (P<0.01) , 5
HAFEARAH A B, BUSCRURIE A | U 2 18 35 IE A 6 (P<0.05) .

FERRI] 25 b RO BRI G AR 2 TR G (P<0.05) |, 55 USR03 1EAH G (P<0.05) , A%
Tl RSO 52t d 3 IE AR G (P<0.05)

FERAIIARES TR o0 SeEie 320 2 RN ] 25 M, 2% 398 PR HLA — 2 I A DG, (ELPRA3288 E 5 Tkl A AL
BTG S B A | 5 ), SR B B B ME G 56 (P<0.01) | 55 k0P S Wt 35 IE A 96 (P<0.01)

£33 BEUMEREDL AR E T HEFSERS RREEREX R BER

Table 3 Correlation coefficient matrix of soil nutrient index and salinity index at different positions around Tamarix chinensis

(VACH Ei=2)

Pesitions Index FD pH E. AN AP AK SOC
LisSHi! FD 1
Root pH 0.259 1

Ec -0.894"*  -0.150 1

AN 0.696 * 0.306 -0.883 1

AP 0.638 0.036 -0.890** 0.945 ** 1

AK 0.892** 0.070 -0.820 0.626 0.647 1

SOC 0.465 0.002 -0.790 ** 0.880 ** 0.967 ** 0.504 1
e i 0 FD 1
Canopy center pH -0.471 1

Ec -0.932** 0.455 1

AN 0.426 0.112 -0.257 1

AP 0.389 0.087 -0.210 0.986 ** 1

AK 0.892**  -0.375 -0.725* 0.714* 0.708 * 1

SOC 0.384 0.384 -0.461 0.825** 0.796 * 0.545 1
S e i 2% FD 1
Canopy brim pH -0.035 1

E¢ -0.807**  -0.099 1

AN 0.661 -0.132 -0.368 1

AP 0.424 0.430 -0.210 0.744 " 1

AK 0.964**  -0.017 -0.755* 0.730* 0.545 1

SOC -0.253 0.239 0.252 0.463 0.504 -0.137 1
R 1] 25 3 FD 1
Interspaces pH -0.460 1

Ec -0.760* 0.454 1

AN -0.811°" 0.599 0.552 1

AP 0.358 0.053 0.314 -0.357 1

AK 0.719* -0.053 -0.196 -0.518 0.790 * 1

SOC -0.278 0.182 0.534 -0.181 0.441 0.027 1

FD: #R43% & Forest density; EC: i 5% Electric conductivity; AN A Available nitrogen; AP . R Available phosphorus; AK: SR
Available potassium; SOC: A ML Soil organic carbon; * F/RFE P <0.05 KF AR R, * « FIRE P <0.01 MR
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&t
B

£l 492 %

3 e

3.1 AN[E]E PEARAIAR ) 1 45 R K

9 TR B M YA A U S VS Y A A B IR DY R R i S R K R R
e PR Z2 FAR 8 40 06 ) 55 DR 38 0 06212 AR MM 40 8 RN - 1B L S R B B 2 UM G (P <0.01)
(% 3) , BfAR ST 25 BERG R BEMIAR T el SR B AL, I8 BE AR IAR 3 i S 3R o, T BB PR D 1R 3% S A%
BIARAE &R A A MR FE B8 0 , PRI A FE AR, S B0 22 25 J AV RSG5, DT (045 1 Sk A0 B ARG R TN X Ve 1A
T AN [v) 2 P AT AR - B E K I REIFgT & B, RIS Eh B KON RN R > R >, 5
A TR BE > v 35 BE > 2 % BE B 45 SR — 2, AT RE S R o A B9 v v 285 BE AR S5 Bl T L 3 R v R K 5 G
W, AR KNS ER R O SR EH e T,

Bifi 5 P S A AT R AR AR | v 1 % AR MR 1 1 v R R 3 o, e A AR < e i v <SR 0 2% <
PRiE 2 H, ARMIGEE T R4 S AR Tt B S , R I b | 5 BRI B T < SR8 R, X S AR A R X
B = A PR A 5% R BRI T EVR B 0—10 em JKSFREEES 0—150 em AME B T — 4~ LR B« b
A7 XA SR A5 R — 3, AT X AP A7 RN IE B, AT RE A B TR S AR AR ) , AT A R AR
(R P R R R A7 TR P ) L, R 0 T i VE P DA AR 2 ik MR 2R 10 28 3 1 FH 45 B 1 e e
AR T AR N e RN TR A, IR T R AN, NEERORE (K 2) AR
MM G 30 5 AR BN T 1 U 5 2 AR AR e o B AR B A R

ANTR) B BEARMIAR -4 pH 227 AN B35 (P>0.05) , UaHA 7E 3510 — A NI MELR B 521X, 25 X + 48 pH JF
TSN, P P B AR AR AR B Rzs I | %25 BEARRMIIAR 18 A pHL 28 B P AR 308 1] ke 1] 22 b 28 9 15 o
AR EZER(P>0.05) , BEMIRES pH 3R] g 5 AR F A PP WA F = A2 CO, MR R4 WA WLIR 54
S S 5 IR AR XS A R R E K IR AR AR PO TR T — Rl R 3R 4 KSR A pH (BT 5
SR 3, WEHEREKE(FK2) AR P& NI 1% pH LR TR, (A2 5 A 82 (P>0.05)

3.2 N[A)G EEARAIAR Y A B T 8 2500

TSRO AR ) B R LR, AR AT A A TG S A AR UE T SRR s R,
RG34 X AT = AR DN SIE M VS AR WA Y 1338 e R A R RN | A 5 ) S 3, I S b R T DA
fen AL T, 3K 55 AR SRS 2 WY A B PR 735 3 K R MIIPR - 3855 43 B s R I S I s sl N A5 — 3, 1
WA 5325 B2 T LA 2 50 e 355 0 O . ISR e v B B SR ey, SRR K R B A AR B B S R, PR TR
B, R 22 AR MR R RIS T 8 0 SR, R IEAL R B 1S K, A s sh i BR, ISR R R R B
B AR RS AT A0 B — R (R, BRI AR B A ' R R D | ] S A BB DR A 0 figk i R A
FEo VIR T B BRI AE RS A PR, BRI A A A2 38— R 3 e - 438 5% 43 6 A PR 0 %88 B 38 n ni R A
e LA 85 BEAR AR L1855 0 B it e T e B B, B IR B AR AR AR AR | | 1 % FE AR 1 S ORI
R e R IR B s N B A= 385 0 i el Ah il s TR | 35 1 5 DX 2 = Sie T T R AR ( Haloxylon
ammodendron ) 5154% ( Populus euphratica) 56 T “ HE %7 R0 2 | P S Y — 36 B 8 0 4 < HEL U 0 9% 00k
TEPI TR A R — 2, AR B AR WAL R S i R TR B R A S R 2 B R B (P>0.05) , R &
B FEREMIRA S B RS 55 ™ S5O, ARG % RS MR Hh B R 53 7 IR %88 B AR A R IS By 7 & g, 2
S PR A AT 285 R MM It R b e 7 o BEANR, SR A /N (3R 1) el s b i AT IR | 398 2 T2 XU 4 o AR A
Bk 5 AR5 & SR T, BT LA S 8O A AR AN 5y £ e rp AR DO ] e 52 6 IRV Gl S5 52 1), 2 5 A
TR EHL, I E IR A G e TR

o A AT R R T 1 (3R 2) , KU m & EAMIMON ISR B S SR, Brh &
FEMIARTE o3 6 AR 3R K T 88 B, U I rh 4 B 1) N 85 7 0007 5 T v 5 B, B b 4% B AR MDA 4 R38R 4 1Y g
T o AN BEARMIAR 85 40 AR 6 25 e i e DX T 8 S5 A0 i A 1 A1 o7 B L - BRI R MIE AR
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VARG T A TCARERAE ) A it i 2 (R JR A 6195 g PR MM AR R o, BRI RE AR A S o A= K e
KR HAE M ZEE SRR, R R w7 T, 5 SBER e L RE RS
U, IR PR G R SR R U, R BEAR AR AT AT B R R T L
AEAR GRS, AR T 3 b A P R A S P 1 0 Bl R D AR I B i R Y T LA oh 2 AR A AR
R RO SR T R RE AN [ RE R MIARAR R SR T A (R0 X L R B R ARAE T (3R 2)  Hoh RS
O3 B ARG IO AR S S R O > TE R 1 %, U AR MRS  JES % 7 25007 o it , Sl s Lo R 2, el W ¢ e 2, 3X
L5 PR TR AR TARMR 1 SRS LS B R AR T M 1SR A B REAE O AT A R
— B, FEIR B BB R PR AR SR | AR FR A W R AR A 1 A SR AR TR T
LU SRR Wi/

4 #ip

RG> B AT S 5 W R MIAR - 3388 O3 Ko e oS i, BEAPR 0  FEE 10G  RRMIAR T e W 5 30 I S I, 08
SR U U AU R R SE RSN BE R B R MR AR AR A, | e 2 R AR 1
FL S SR T, BV P R R B Fh A8 RO, (PR BE AR MIAACR t B ER AR RN . AN [ % AR
MIARREERAE SR v o 8 B By AR BE A 25, TR o 25 BE AR MIAR AR A AR AR J) i A [R) 6 2 1 R 8 5 40
FATE 2257 (P<0.05) IR B 25 A .2 (P>0.05) , R FH s 7 v 25 BEARAIObR HE 30 JIE 02 ™ 3800y, IR A
MIAROR B N 12 7 2800, v 88 BEARMIARTE IR0 & e AR M s T 5 B, EA o iy« IE & 7 A 3

rh % BERS IR B B i 3 s - SIE R e R, IR BE 4 2% | N ) 2 BE AR AR A R SR 36
PR B AR RS . NG ISR A RN ER MDY AR B, e T — AR NSV TR AR 5 B 1Y)
WAL 2 4100 Fk/hm’®
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