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Structure Design and Result Evaluation of Planting Hole in Saline Soil Area

WEN Ke-jun, XU Guang-yao, WU Li-ping” ,ZHANG Ke-peng,SUN Hai-yang
(School o f Environmental and Municipal Engineering , Tianjin Chengjian University , Tianjin 300384 ,China)

Abstract: Through the methodology of uniform experimental design U, (2 X 3°),a basic unit of planting
hole composition control (PHCC) was established based on examining relative factors to explore their de-
grees of controlling over total salt content inside and outside the hole in saline soil as well as their causal
relationships. The results showed that in the depth of 0—40 cm soil layer, the influence order of the im-
pacts of the factors on total salt content inside the hole was types of filler>thickness of filler>salt-tolerant
tree species>ratio of film mulching™>pectin content>emplacing manners,while outside the hole,the order
was salt-tolerant tree species™ ratio of film mulching™ thickness of filler>pectin content types>> empla-
cing manners>> types of filler. When the salt-tolerant tree species was Rhus typhina , other factors were
PVA : PAM,5 : 5; pectin content,0. 1% ; filler types, peat and cow dung; the thickness of filter,7 cm.
When the filters were emplaced on the bottom and around,the salt content was (88. 86=5.65) % less than
the control group inside the hole,and outside the hole,the salt content reduced (45. 6+2. 38) % compared
to the control soil.

Key words: planting hole structure; saline soil; regression analysis
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Table 1 Water and salt content. physicochemical index of

soil inside and outside the hole

PHCC FIKE b

GRS S

1 43 )2 /em /% /(g+kg ) /(mse+cem 1) pH
0~10 5.98 30. 10 8.02 8. 26
10~30 9.22 18.70 4.53 8.26
30~40 9.13 21. 40 5.48 8.28
40~70 3.73 30. 90 9.79 8.26
70~90 3.92 39. 60 13. 68 8.16

ATE S 6.42 2. 40 0.42 8.12

1.2 RWigit

K T U BE 5 T 0 A 1 B JRR A A R R R
T L )R & 1 3 £ 0 B (polyvinyl alcohol,
PVA) 1 B T & B i (polyacrylamide hydrogel,
PAND % W A0 . B AR 08 e 7 O 7 2R ) i 2
TR G R 5 23R 4 ) B4 I B A BURL, R 4
3 ARt B A A . PVAPAM 2 % A1 A9 + 814
KR 9 R R AT A Ak ) R 43 1 R
F o R (Pectin) R A BOREERAEN] . 5 PAM 4§
VIR A R R 5 BVED . OB 4R 38 RR Y
i P R i R O L S A W g i £ I S e N
WA K HE (Rhus Typhina) . E# (Sophora japoni-
ca) AW (Fraxinus chinensis) , 5 Kt Eh 55 1 4 &
ARG A T B A T 6 B el AR TR AL BT AE B R
BHR0.2%~0. 5 WP IEH AR,

5 AR Uy, (2X37) S5 50 4831 1
AT IEN O A R B PHCC 254 IR 7 OIS R 1Y)
M SR b B RS RE L R S i BURHRR 2R BURLE
JERBURMT R T A0 B AR & 2T 12 il
F A (R 3), &4 PHCC N A5 i 4 3 40 %) 35 285
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Table 2 Type and content of salt in test groundwater
HharFh K MgCly Naz SO, CaCly NaCl WAL
WepE/(mol « L™ 1) 3.49X10°2 3.04X1072 4.50X 1072 1.26X107! 2.36X 107!
B/ (g« LD 3.32 4,32 5.00 7.36 20. 00
#£3 PHCCH U,QX3HHEKBEERXEAR
Table 3 Design of Uy, (2X 3%) uniformity experiment
i i & A% ol IR R L i FORHRN 2 JEjE i 57 =X
X, Xn X1» X Xo1 X2z X3/ % X, X Xz X;/em X X
1 KHE 0 0 2:8 0 1 0.5 Y3 0 0 7 i % J 1
2 KHE 0 0 2:8 0 1 1.0 43 1 0 4 i % J 1
3 JHE 0 0 5:5 1 0 0.5 ey 0 1 1 i 0
4 KAE 0 0 5:5 1 0 1.0 R 0 0 7 JEE 0
5 [ 14 0 1 8:2 0 0 0.1 43 1 0 4 i J 1
6 [ B 0 1 8: 2 0 0 1.0 BE 0 1 1 JE R JE Fl 1
7 [ 4 0 1 2:8 0 1 0.1 A2 1 0 7 JE B 0
8 [ # 0 1 2:8 0 1 1.0 RE 0 1 4 KB 0
9 £ s 1 0 5:5 1 0 0.1 LV 0 0 1 B % ) 1
10 [ s 1 0 5:5 1 0 0.5 43 1 0 7 RS A 1
11 P 1 0 8:2 0 0 0.1 RE 0 1 4 ik 0
12 £ s 1 0 8:2 0 0 0.5 B 0 0 1 TR 0
FE R BT h & 248 YR i ORI R 400 sl FL L AR S i AR e, AR [ R0 T . ek X AR R AR, b X0 L Xo 2 AR
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cm 70 Bl PN 4 Eh R e JE R L (E R X 4 iR e BRI Y BT
kRN R R B R B R O s FE AN HE R
FEM (X = 0.881) > KIER (X0 =0) > F 1 1

HRAR 3k 1) TR AR R B b A b R 0. 400 ~
0.5% ,pH<8 $h B BE 15 A= K 17 L 7E SR il 2
555 5 M R TR AT ORI A A B B TR R B A
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Table 4 Y, of soil inside and outside of the planting hole %
4y 1 2 3 4 5 6 7 8 9 10 11 12
JCN 69. 8 56. 6 66. 8 66. 5 58.4 59.4 58 59. 4 55.7 57.9 59.2 38.9
el 34.1 32.5 35.8 28.1 39.1 40. 2 43.9 46. 2 36.1 28 23.1 25.9
®5 PHCCHMIHEE MBEMBHWEMEAAFESHXRYER FERR
Table 5 Regression analysis prediction equations of PHCC’ s salt barrier,R? and it’s ANOVA
fiL I = 75 30 R F /55
7 Y=0.589—0.062X;; —0. 023X;2+0.028X3; —0. 03X3—0. 024X, +0. 047Xy, +0. 051X5 +0. 033X, 0.974 51.8* "~
e Y=0.344—0.011X;; +0. 064X, +0. 04Xz +0. 049X, —0. 013X3—0. 009X,; —0. 024X;5 +0. 009X; 0. 988 111~
T Fo.05(8.3)=8.85,F0. 01(8,3)=27.5;24 Fo. 01 >F>F os i, B (% %), F>Fo o BF B ECx %),
#&6 PHCCZERAFMHE MERMAMRAREARES (ENEERKRT
Table 6 Standardized coefficients,z-value and significance of salt barrier effect with PHCC factors
(ACS X X1z X X2 X Xn X2 X5 X
Yoew —0.802 —0.296 0. 357 — —0.395 —0. 304 0.611 0. 656 0.424
t 8 —11.8* "~ —4.147 6.32* " —6.62" " —4.42" 8.88" * ¥ 10,7 7,540 0
Yoon —0.151 0. 881 0.551 0.677 —0.174 —0.13 - —0.329 0.131
tH —3.017~ 18.6* ** 11.9* "~ 13.5% %~ —4.31" " —3.5"" —7.66" "~ 3.56* "

W FBRRNDE RN T 26(0.1)=1.86,15(0.05) =2. 31,25 (0. 01)=3.36,4 1(0. 1)<r<_r(0. 05) [ 3 ( % ), Y4 £(0. 05) <1<t

0. 0D I B Cx )24 1<r(0. O I BECx » %),
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KL R 2 1 RGBS B A SRR PR AR e R - 5
IR A R TR 4 T e (PAMD) S T B0 R Bl
KT L 498 5 B8 3% Tk L A 2% 5 Mk S W A
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Gy R 5 Vg S SR R AR AR, A <<1/2 fH.,
MR S 25 72 7O LU R PAM LGS S0 % 7 CAb
- R B e R A LR B L D 8
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(9 ERAIOR 55 2R e o 2 90 R O DA o O A O R
B4 —0.395,—0. 174, VLIS & #ik L 45
ERAOR B2 . X 5 AR A 7 0y SR K R K
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AR BB R 2 (X0 1Y 45 A5 1 D AH O 2R 5048
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=—0.304); ARG (X, =0) >HE R (X, =
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PS4 Eh B I KO I — B0k . I ROR S A KR
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JE§ S5 X P Ak i s A I R g A
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Table 7 Contribution of each factor under the optimal combination of PHCC

4t [P ERE TR R L B TR R £ 3 i Jr =
XN A4 KIE 5:5 0.1% RE 7 cm SR A
Tk % 5.75 3.79 3.38 7.99 5.98 3.16
el HeE =k 2:8 0.1% ’a 1 cm JE& B I Rl
DIEK/ % 9.41 3.93 0.47 0.61 2.82 0. 86
*8 PHCCRMEMTHENANAMMTESESHNTNE
Table 8 Predictive value of total salt content under the optimal combination of PHCC
Y/ % Sdhit/(g- kg™
TR R TRR LR ¥iE
7CN 83.23 94. 50 88. 86 3.03 0.994 2.01
7Hh 30. 17 36.01 33.09 12.63 11.56 12.09
3 i 5 B W R K AN, X B A K BE W A T R . SR A
19
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