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B =AU DL 3R 5 AR S R G Ak T 3K 4 S
PARE IR W IE AT S DL re SR Ak AR S R GRS
PEALRE DK oA A AR YRR BT TR AHE
AL B =AU DL FE b A B Y R (Ziz-
iphus jujuba var. spinosa) FLHI(Periploca sepi-
wum) \ _AOAMALFE (Limonium bicolor) 3 Ff LAYy B
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<< PR A AR, 4 B LE #R AR 9.30%0. 4. 670,
2.66%0 ., AN EEFTAI AR = IR AT AR F 1L, 4331
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Table 1 Ration of soil particle mass of different size to total mass in different vegetation types by dry sieving method (unit: %)

ey TR o HH Mk Bk
/em >2 mm 2.0~1.0mm  1.0~0.5mm 0.5~0.25mm 0-25~0.05mm  <0.05mm
A 0~15 18. 46 17. 94 34,74 10. 34 17. 49 1.03
15~30 15. 73 19. 90 29.57 7.56 20. 67 6.57
""" FoMbk o~15 629 1859 3390 1248 2307 567
15~30 4.78 15. 81 39. 66 14.18 25. 09 0.48
o 0~15 0.5 70 0.0 s 20.30 0.93
15~30 9. 11 17. 46 40. 05 17. 50 14. 70 1.18
""" W o~15 1877 2188 33.48  13.69 5.8 o034
15~30 15. 60 20. 42 41.06 13. 32 9.18 0. 42
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A A SO B SRR T R R
U —E R AR SRR b e ORL2H 1%
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F8 [ o T 7 DO R i ) M 7, R PR XU T 5
240 ORI SR ) T A o - AT REDRE A 7 Y
PR R E AR 2 PROK M R 2 AR KRN

MEOT 2 AR A B b 38 EL AT D A B FUHLRD
B B B M AR R R B A E T X 545 2
NS P i |- ARG S AR 1 S k3 1t £ U8

D Y2 000 A [ A 2 B g - S UL A, AT A
B b sz e - PR SR AR RS . 3R 2 T, YR
BT 0~30 cm W72/ 2 MR & &, N
41,34 % ~T1% 2 49. 48 %0 s AR IR Z . H
12. 54 % ~34. 82% , 451k 26. 76 % ; 4HVD R £ i Ky
5.54%~40. 04 % , X R 19. 47 %0 s KRR & e

R2 OEFEVESERLBEARNEEE LBEFHE S SREE AL (846 %)

Table 2 Ration of soil particle mass of different size to total mass in different vegetation types by Yoder method (unit: %)

ey LERIE 185 IR MYk R
/em >2 mm 2.0~1.0 mm 1.0~0.5mm  0.5~0,25 mm 0-2570.05 mm <<0. 05 mm
g 0~15 14, 01 16. 05 22.56 19. 33 22.17 5. 88
15~30 18. 59 16. 23 25.78 17. 22 15.91 6. 27
""" fMBk o~15  Lsi 3Lz 8293 1298 1038  Lo7
15~30 11. 94 15. 53 33.28 32. 61 5.54 1.10
T 0~15 8.8 s et 6.0 IR TR L5
15~30 3. 54 11. 80 60. 50 10. 50 9. 66 4.00
T 0~15 0.8 o 10 2018 190 1815 129
15~30 1. 46 11. 08 23.02 18. 32 40. 04 6. 08
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T HEE KRR 1 B R RE A RUB E K Bl 1K
TR KA., R 3 TTLAEE . R
0~30 cm [ - I 7K 5t 349 1 32 30 A i PR > 1 b
SFTMIAR, 43 5 HE 8RR b iy 4. 8796.3.61%6.,0. 25%,
& IR AN [ 0 5 g A B 7 ik /0 M e AR A L 14 DL e
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SEMTEH .. HIEE /KRR EZR A IR BT K
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B R FT M0 AR > TR A AR > b, 43 B R b
1.34%0.,0. 71%.,0. 15 % , & BAAS [A] A 9l ol 38 17
T EE K VERE  (H LURT MR 2 A bRl 3 + 3 35K
PERERAE. 0~30 em AEBE /K m B {E LB A FL
AR <l <P A AR < b, 2 AT I MR b 5 ) T
AR A KA B KAy, AT ERK,
AR TR T M RAR VL G0 - A 0K D K Y
TR R L e, 0~30 em HRLSE M
I N e B2 R B R AR > AT bR > e b ™
PRI, 2 BH 8 TR AR FTMIARAN B i 1 ] LU R+
B,y R AR 0 K Sy T LA L R
HBRAL  HABAE P IEHII) FR IR 0~15 em BN
KE/NT 15~30 cm BB WK E ., FHLER SR, H
At AR 0~15 em AR S E=R/DT
15~30 cm WA S E R, X RPF—HPEZER T
T KT RZ . X 5H L2 ZHE WY
) 5 B I 2 e - S BRZE A AT A R e R
KRR TR PR R A A R 2 | I
Wit R FZ R 7 + 2 8 — e i K TR
FEPERE T Z BT A FLER R E i - A L
BRI 2 3 - R A 2 A S IR R E R
FRZ I ) R TRERR T A0 AR RN M 7 55 R 43 R
93%6.85%0 .80 %0 M T MR P& 48 2, - S0 5 5 2%
R AR o 7 o B A — e R U5 T XUk
FTRR T T A=l s HL R S MORAT AR LA L3 I
FIHFRAR R I —E R IR T LB A Rk

®3 REMEHEBN LIRS KSR

Table 3 Soil water-storage capacity in different vegetation types

p— TR BT K E EBEN K E TR & A& &= TR 75 o

/em /(t« hm™2) /(t« hm~2) /(t* hm™2) /mm /mm
[N 0~15 363. 94 68. 30 432. 24 29. 28 36. 11
15~30 419. 47 33.00 452. 47 35.47 38.77

""" frWp o~15  ases0 1240 8870 sL44 az68
15~30 401. 78 43.95 145. 73 31.61 36.01

T o~15 8.3 .15 sss 000 5.8
15~30 394. 74 40. 80 435. 54 27.43 31.51

o o~15 4076 s 2331 617 502
15~30 377.17 69. 15 420. 32 29. 30 30. 81
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kS T R HEAIESCIRDL 3R T LR EKIERE .
3.3 AREEWERAIFKIERE

T KRR 2R R e K ) 5 I
KR Z A RN FAR + 5K 1 S50, i ad + 50K 5
FRAE MR BE T Mt 3 A4 L 3K o A Rk .
FH L 1 AT Bl S O s, - S K 2
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XoF S NG N B W g AL B K A3 2 wORE TR
0]  AEEHK -
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T K 43 0T DA B A T R S R Al A K
HROK, WS35 100 k~1 200 kPa, 1 5845 3|
TR B S LB EE WD, R i KL BRI
AR, A S FL B M ARG B0 . e B S BEK W
(3R G s K AR IE i 2 M AE A5 LA 27 s 1
8 K AT REAE 10 28 S 38 HU e 28 L A5 AR e - e

B P

124

& V 15~30cm

104

0 200 400 600 800 1000 1200

KISy / kPa
149 D: ¥ O 0~15cm
1 < v 15~30cm
12 S

104

400 600 800 1000 1200
JKW& 17 /kPa

0 200

K1 AR SR AR 2 B 5K Rk 2k

Fig. 1 Water characteristic curves at different soil layers in different vegetation types
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A AR 41.1490.12.55%0.5. 13%, i%2H 0
~15 cm BREMRIFFKAE T1 ek » R B 2 KoK,
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FREMZe s TR M, AHFAE ST 0~15 em +
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WIRR , & BROA Bt 2 - 38 77 (49 388 0 4 398 5 7K 336 ik
RO L K AT R AE il 2B Mk TR 2% . A
A 2K 15~30 em 382 Fr vt i (19 B {2

M= HRt > FRAM S KRR R U B B £
MR 0 A HE T S 5 7 A A L AR B
K S RHAE i 2Ok B T 2%

R4 TEKGHEHENHFREREXSH

Table 4 Soil moisture characteristic curve mathematical model and relevant parameter

g + 2R/ em S A ZH B HeEAE R?
TR Ak 0~15 18. 408 0. 200 §=18. 4085 0-200 0. 853
15~30 11. 981 0.151 f=11. 98150151 0. 897
FTHIAR 0~15 14,712 0.187 f=14. 71280187 0. 892
15~30 10. 403 0.148 §=10. 4038 0-148 0.772
T, 0~151 3. 742 0. 240 f=13. 7428 0-210 0.915
15~30 11. 388 0.186 f=11. 3885 0. 186 0. 833
B 0~15 13.071 0. 203 §=13. 07180203 0. 781
15~30 10. 352 0.178 §=10. 3528 0178 0. 936
(5]  HIT5s. ikl ., FoE. 2. DTSSR 3 Rl gl 2 A0 il + et
sEIN
4 ZHFe RO BOK AN A AE L) . A 25254, 2013, 33 (21), 7013 —

THE APl HLAT Y/ R R DA 7 o 34
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Soil Water Ecological Characteristics of Typical Vegetation
Types in Sand Habitat Formed from Seashell

Sun Yihui'?, Xia Jiangbao', Ren Ranran'*, Zhao Ziguo'
(1.Shandong Provincial Key Laboratory of Eco-Environmental Science for Yellow River Delta, Binzhou University,
Binzhou 256603, Shandong, China; 2.College of Soil and Water Conservation, Beijing Forestry University, Beijing
100083, China; 3.Forestry College, Shandong Agricultural University, Taian 271018, Shandong, China)

Abstract: In order to investigate soil water storage and hold capacity under typical shrub vegetations in sh-
ell island, Ziziphus jujube var.spinosa, Periploca sepium and Limonium bicolor located on the Yellow
River Delta were analyzed in contrast with bare soil to determine the soil particle composition, water physi-
cal characteristics and soil water characteristic curves, to explore the water characteristic curve under dif-
ferent vegetation types. The results show that: (1) Shrub and grass can reduce gravel and coarse sand con-
tent, increase the content of fine sand and clay powder, including Z. jujuba var. spinosa can reduce the
coarse sand significantly and increase clay content; P. sepium can reduce the gravel significantly and in-
crease fine sand content; The role of herbs in the reduction of coarse sand and gravel content and increase of
fine sand and powder clay content is weak. (2) Shrub vegetation can improve the soil properties and the
effect of soil water storage ability. The sequence is as follows: Z. jujuba var. spinosa >>P. sepium >
grassland™>bare land, reflected in the two indicators of effective rainfall and implicit rainfall. (3) The se-
quence of water holding capacity is as follows: Z. jujuba var. spinosa >>P. sepium > grassland > bare
land, and 0—15 cm soil water-holding capacity is more than 15—30 ¢m under the same vegetation type. The
results show that the three kinds of vegetation types improve the soil physical properties and the function of
water storage and soil preservation. The shrubs are better than the grassland, among which the Z. jujuba
var. spinosa is the strongest, and the grassland is the worst. Improving effects of the soil physical proper-
ty, soil potential water storage and holding capacity of shell sand soil are evaluated as follows: Z. jujuba
var. spinosa>P. sepium>>grassland™>bare land. The results show that Z. jujube var. spinosa is more
suitable for vegetation restoration in degraded ecosystem.

Key words: soil particle size; soil moisture; water storage; water characteristic curve; vegetation; Yellow

River Delta



