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WO OE:HEEAEE-BEI~Ngkg 20 SAETURIRLERA A, RATFAEZE.3.5 gkg),
7 % 3 & H(450.900,1 350 m’/hm® ) Wk AR ATREKERB, SRZU:(1) ERLENABLAHGLAE
ERAGEGH N EBAAKBTIURFERKA T EF SR EHER L RSP URFAERRKATF, (2)
EAABFRHERAKANBRE I TRKTR ERERQ g/kp) R Ert  MERA RN H AR, EF
EEGSpk)H AR, EXFHFRLERALMFRMUGAH,

KEA: BAKERBEE EX”E
FESHRE: 274  TWRIAME: A

BRI RGERBENEKER, FEFH
W UKEE B AE 4%0 ~ 11%0Z [B], REMETEEEE
R THIBKIENRAK TR R R AR, I
I3 B 6 7 R K BT U A 4, AR ORI B L R IR K
R EBREE Y, B, HEEKEFRET R
4x10° m??,

R R G T W46 Wk e KB ER
BHAFKBEAHBRANREFEREILEWHHRD,
i1 F L i X K A F K B, BRI
AW HAR,“EYWT T IS M X 8K T EE
B, T ARBESEBR, ERKERAH T K
W3k AU M R BB B T 10 000 kn?, 0K
R YRIA 92.4 mS, KIS R G I ¥ =R, P&
BT AMGER, HE R D ERESIERL,
EYEHEEERSERS,

BTFRERKCHERR, ERSHKX ,FEX
BHHETH, ERTRER TR R X
WX EBKERRERLEBYBHEEER. BF
FHXAEXNSR, EKETTEE EFEKFETH
YT KXBEPKERS . FEAMABKKE
IR, OT LA R i st KB Rh S o B A K K 4
WATABERF A i, EEAEHTEYHER
RISER b ARETRXHT T HAEKKER
EBATRHRBHEXBRRIFR, BENRLEH
FFRF B OK R R R BRI MR
-

7 B $8 :2010-05-21

I EHRS : 1000-7601(2010)05-0166-05

1 BRI B

AFRAMIE HET PERGIARIFEKRE
BB E T, K BATR A RS 117° 217,64 38°
2 KIFERHBEA 10 km, HX B EFH R
KE 590.6 mm, KRS FEE, FREAK; £F
ERARER, ZFFHKEEREN 2117.4
mm, KA ERGEREGEEF L HERE LERF
B+, TENMEH L HEFEHAEREAE L, &
EWT KA 0.5~1.5 m B30, F K. HEBAKR
BHKOILER T RZE 2.

REMEXEHEN2mx2.5m. FPHIEHBTK
M KMEBRE, BERGEH K SRERE
RS mFHE FERAAROO 2 nBNLE, TR
HIK,

HHREY N EK, SR ARIEFAMR 259, H
KB RIEY BT TR,

PRI (K 3) REYHKERENTLEK,
FRTHAMHNERRAE, BEAHRS~T g/ks, B
o5 A Y B3R K DA R Ak KRR B BT R 3R
WEOKK B pHEE 7~7.7, BIEA®KKE
BEAF BB R 1 g/kg(S1) .3 g/kg(S3).5 g/kg(S5) , M
Wk &4 PR HR 450 m*/hm’ (W1), 900 m’/hm’
(W2).1 350 m*/hm* (W3); 5 & 2 B b 3 (CK) 3
Bt o fh b, MERENHY, BEE 3 K,
2004584 HEM, EMTLEEKERTHR

AL A :EK 863 it R E ST H F 5 (2006AA100206) ; B K 8 R FH 3 2 4 01 H (40801230, 40335048, 30870467) ; K B X T W E

K H & #% (2006BAB0O3A03)

HEMN RZIEU1978—), B MEHRE, TENFEKFERAAHR. E-mail: fifawzz @ sina. com,
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RKEH S0nE T, AP FS5HA3E,6H7H,6

A2 BA3RFHER, £KBEK 627.1 mm,

B () 65 7 5 R 24 ot R FE 0 A 7 B AR S wErEELIy %, EXSXRKHE>E,
5 F 2004 4F 4 AGEMENDM O AKIRE)  FEF,

£ ZARMINTFEEMBAER

Table 1 Basic soil physical and chemical properties of the experiment fields

BRE—K BEEEHN0~5.5~25.25~55.55~
85 cm, HEBEME LRSS RY ., LA

#EH N.P.K 2£# N.P.K

Sofiﬂ Readily available Total N, P si'iﬁy - emol Buffmn
(e N, P and K(mg/kg) and K(g/kg) (ke (+)/kg o) y
N P,0s K,0 N P,0; K,0
0-5 114.6 14.0 537.5 1.539 1.629 32.85 3.7 7.95 15.23
5-10 86.7 15.1 475.0 1.456 1.719 33.46 2.64 8.15 16.57
10~15 94.0 8.6 400.0 1.293 1.690 33.74 2.66 8.27 15.77 14
15~20 88.8 8.6 337.5 1.271 1.471 32.55 2.65 8.37 16.04
20 ~ 30 58.8 8.6 425.0 1.067 1.049 36.57 2.78 8.35 17.64
30 ~ 40 50.6 7.3 650.0 0.920 1.323 37.18 3.14 8.28 21.38 180
40~ 50 31.0 6.5 612.5 0.729 1.315 34.87 2.90 8.46 17.64
50 ~ 60 2.7 6.5 512.5 0.467 1.325 30.64 2.85 8.66 14.16 e
60~ 70 19.6 6.5 425.0 0.365 1.399 29.92 3.12 8.78 11.22
70 - 80 18.6 8.6 525.0 0.358 1.456 29.57 3.63 8.68 10.69 et
%2 BRGHTKEEAK FEHKKER
Table 2 Water quality analysis of groundwater, ditch water and deep well water of the experimental fields
BB Tem Co%" HCO,~ S0~ cl- Ca®* Mgt K* +Na* im pH
Salinity
T K Groundwater 0 0.3815 0.3974 5.2836 0.4624 0.4060 2.4603 12.300 7.10
HEYSIK Ditch water 0 0.2051 0.3140 1.9185 0.1328 0.1288 1.0756 4.418 7.45
B3 K Deep well water 0 0.3833 0.2054 0.4309 0.0224 0.0234 0.4522 1.292 8.33

BB FMEERAME ¢/keo
Note: The unit of all kinds of ions and the salinity is g/kg.

2 R

2.1 EkkERNLEERSHFE
2.1.1 BARERMN LRSS, EESFHANYH
DA VKK B8 F5 A B 40 3 R R IR AT M L2 5 A

AR ES FTFMEXKEREROEET %,
BKKEBRE L EAEIRRSRXROGEE &
BKFAMSLR RABRAPERFX, LHRLRS
BWHEMNERTEATANARER:

SAS = SSE - (SSB + SFW) (1)

WER(KROBEH, ARALENLEPEREERK
HERFHE., ERBERW I AH, ARLAEN
A AGRE R EL R F57E 1.20 ~ 2.68 g/kg, L1&
PR 1.98~2.23 g/kg Z 18], AT WAE—F/EY
op {5 PRV VKK 8 W R o L L AR A RO AL
REZHTZRRAHHEWEZUN HEBRSE
HLEH+ERER MMM &S, RhTK
P, B T KRR BB,

2.1.2 BRAKERSEAESFHERH W
KKERE LRI ERENBA TN RTH LR

A, 548 iR HE L L BB, SSE K
R AHEE,SSB ARRY G &, SFW HEK
KA E(10° kg/hm’) o 4 SAS N IEEH FRB
#,AERREE,

MHERER(ERSE, £ 10HLEP, KR
BE5RABEHEL.0.85 m TS BHERLBEHE
11 10 000 kg/h , BRFEEHERE 0.25 m LA T
HE¥E A 4 000 kg/hm* ; EBNRB A, 4L
AR A8 1T 11 900 kg/hm?, A TEH 7 /0 e K
MIERT . Bk KERARST R L LR B3,
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%3 AKMAKE"
Table 3 Water quality of sea ice melt water

mE Bk K ZHEMERK
Item Sea ice Iimigation water I surface water
BEE Sulphate 588 - 250
a 4133 250 250
Fe 0.20 — 0.3
Mn 0.10 - 0.1
Cu 0.10 1 1
Zn 0.05 2 1
WL Nitrate 3.2 10
ERHME Nitite 0.001 all‘:;)ﬂ: 0.1
X NH, 0.01 0.1
BE 3L Phosphate 0.01 10 0.1
COD . 1.8 150 15
WAL Fluoride 0.20 2 1
Se 0.008 0.02 0.01
As 0.01 0.05 0.05
Hg 0.00004 0.001 0.00005
cd 0.001 0.005 0.005
Cr 0.01 0.1 0.05
Pb 0.001 0.1 0.05
ALY Cyanide ' 0.02 0.5 0.05
XM Volatile phenol 0.001 1 0.002
A% oil o 0.03 5 0.05
LAS 0.20 8.0 0.2
/L
SXBHHNR(1) 23 oo o0
A BEPE Total hardness 253 — —
248 Salinity 7650 1000 ~ 2000 —
pH 7.35 5.5~8.5 6.5~8.5

I VKB 2002 ~ 2003 SE RN B AU R RSB P B 0K s AT - mg/ L BR KRB TRIRSL, HE AR R & H R A B M BEK AR ¥E (GB5084 - 1992)
1 B K . 26 i e K B 48 [ E (GB3838 - 2002)

Note: The ice sample is smooth ice which were collected from the north shore of Changxing Island from 2002 ~ 2003; wnit: mg/L; In addition to some
macronutrient ions beyond standards, other indi formed to national standards for irrigation water (GB5084 - 1992) and national [l surface water quality
standards GB3838 - 2002) .

24 WRARBN LWL KM (g/ke)

Table 4 Effect of sea ice water irrigation on soil salinity

i3} + 2B E The depth of scil layers(cm)

Treatment 0-~5 5~25 25~ 55 55~ 85 0-~85
cK 1.84 1.49 2.05 2.45 2.05
S1W1 2.01 1.61 2.25 2.37 2.13
SIW2 1.50 1.88 2.13 2.68 2.23
s1w3 2.41 1.78 1.86 2.4 2.08
S3W1 1.54 1.20 2.09 2.68 2.06
s3w2 2.16 1.43 2.16 2.21 2.01
S3W3 1.72 1.40 2.01 2.37 1.98
S5W1 1.98 1.53 2.08 2.36 2.04
ssW2 1.82 1.65 2.28 2.37 2.14

S5W3 2.03 1.97 1.98 2.26 2.08
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£S5 MmAokMBER LHkE S FE RN (kg/hm?)
Table 5 Effect of sea ice water irrigation on soil salinity balance within 0.25 m and 0.85 m soil layer
g 0.85 m L& Soil body 0.25 m 14& Sil body
Treatment SSB SSE SSE - SSB SFW SAS SSB SSE SSE - SSB SFW SAS

CK 41344 27840 - 13504 0 ~ 13504 11552 5850 - 5702 0 - 5702
SIWi 41344 28936 - 12408 450 - 12858 11552 6338 - 5214 450 - 5664
S1w2 41344 30304 - 11040 900 ~ 11940 11552 6765 - 4787 900 ‘ - 5687
S1wW3 41344 28264 - 13080 1350 ~ 14430 11552 7148 - 4404 1350 - 5754
S3wi 41344 27968 -~ 13376 1350 - 14726 11552 4755 -6797 1350 - 8147
S3wW2 41344 27280 - 14064 2700 ~ 16764 11552 5910 ~ 5642 2700 ~ 8342
S3wW3 41344 26880 - 14464 4050 - 18514 11552 5490 - 6062 4050 - 10112
S5w1 41344 27792 - 13552 2250 - 15802 11552 6075 - 5477 2250 -7727
S5W2 41344 29056 ~ 12288 4500 ~16788 . 11552 6315 - 5237 4500 - 9737
S5w3 41344 28280 - 13064 6750 -19814 11552 7432 -4120 6750 - 10870

2.2 MkAEBRMNEXRTREFHEE

HOANAFRLBHERTRER. NEXFE
FE-MESKEMLERAS S L RY>
36.51% .22.19% #1 14.92% , FEAER LHE
RABE. ARG E KK RS 55 bt g~
26.17%.23.99% #1 23.46% , HFE RN ERER A
B, S ARLABEAM LS TEE, RHFRRE
HEBKKBRAEREARMERKE. Ri&k
B, MEELBAL, BIKKILEER 1 g/keg K93 s
RIS B3 7= 27 .20% \36.44 % M1 45.88% ; 1h F
H3 g/kg B9 3 AL, MR BN 31.89%.
17.86% F1 16.83% ; 2h BE 9 5 g/kg 49 3 FHAL R, ¥F AL
RN 19.41% 17.67% M 7.68%, EXFRE
BEAME K EE MBS, RFAEBRKE
BB, ZE AR L P P M (1 g/kg) A0 B 1y BUNF B =
B Bt 7K B 438 0 T 3 i 6 ) ; T I T YRR K R S
FEEHMEERKEEMNTXR MBS, X
B RS KEEREN, NXEHERAKER, A
AUBERE™E.

%6 FRALEIX"R

Table 6 Yield of com under different treatments

S ¢13: ] iy
Water treatment  CK 1g/kg 3 g/kg 5 g/kg A
s 2 verage
(m®/hm’)
450 — 8535.8a 8850.4d 8013.0c 8466.4
900 - 9155.7b 7908.6b 7896.4a 8320.2
1350 - 9788.8c 7840.0a 7225.6b 8284.8
-1 Average 6710.4 9160.1 8199.7 7711.7 8357.2

¥ AAFERRARLERERBEH(P<0.05)KF,
Note: Different letters mean significant difference at the level of P g
0.05 among different treatments.

BRI F Rl FOREFE 7 R oo o K £ 5 1
T/ EMBAKLEN | g/kg B, B5FF 7= R BEK
B T K 5 T2 K B B KB RS AT R
BE MK B TR . £ R AR R
SIW3 /N, X BEF R T, Y EREFER
SRR, T RPN E B 5 R,

Tk R R R R TR
B(ENDRXE, SEZADARBTUABIRE
B, BB EHABYTHERRERIK, =
BHESIEMBARERNA/IRE. MLEL
B XTSRS E TR TR, TSR T 8&H
i,

27 FRAKLEBEHTREBABFIH
Table 7 Crop yield component under different treatments

e Lt REK FHE (g)

Treatment The number The grains Weight of

of the ear per ear 1000 seeds

CK 6400 217" 276.3 °
S1W1 6400 435.8 312.5
S1W2 6400 467.5 314.1
S1W3 6400 481.3 317.8
S3W1 6400 457.4 309.8
S3W2 6400 473.4 306.3
S3W3 6400 421.0 291.0
SSW1 6400 431.3 310.4
S5W2 6400 403.5 312.0
S5W3 6400 434.4 309.8

3 ghigMitie
WA — R BT R K U R, 26k U R
BeH9 4R A RIFI SRR . W koK TR EM

EXNR FARAR FAEBREKERERIF B ERR-IHNER. ERARRNGHE
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F28%

ROk EBRFRSIBREM T HLIPHRHEK,
HRALER/MIBKKERER —ERKEHEK
o FERIEH, EKF R B bh 8 vk ok $h B2 3
e TR, ERFA=BEMEE gkt
HEREE R KB MWD, FEHRE (3 k.S
g/ke) B JUAR B2 K FF 7= Bt 2 31 th 0 E R MR
it O VO A B A 0L Y R
RRTRE  XNHET —HELNE ERLAS
EXREAMFE, NEEKYBEARLS, EBNEY
FAKKNELEMESE., £R%5 R 2005 46
AGER#EFRES), S ARAENE LEREYE
3 g/kg LA, UL B G VKK B IR G X -k i 0
g B X
FRBRHEDERPNME KRS FHKEF
AR BTREEG, NLEPWESRET—E
BB B ETREG, TRAES AR R E
YA RKERER, SRR %S #BET KR
I WM , o T LASE 47 s 18 5 2 0 B 3 vK K Ak H
BmE,
BIKKBEAH—FHE, 77 B KK EF O
MAERFNHEKREGLUARBATRERBRHER,
BHRKERTEEESENIHL, RAT KK EK
FAMBE, Wi AFABMRELLEH, KRER
MENZTFEY R HERED,
Hig:AXFHPHBRESHAA DT EFES
#E AW

$ £ X K

[11 ®RHE.® H.8B 2.% 988 KEIRKER K
S A ANEL]. B RER¥ER,2002,17(3) :353—360.

[2] SEEZE . #E—KX,% #,%. 7 AVHRR Fl MODIS %(4E i
WKEER: SRR EERNE RN ARRE M,
2002,17(2) :138—143.

[3] E#E.% B XEX. HESKENRKERNFRAMS
KRR A R(I]. AR HAEERGEEH¥RK), 2003,
(3):85—92.

[4] #h#&E BRE.F N, S ZTRBETKERELTF LA
FXH(I]. HHRKREZRCGERE 2 M), 2006,36(5) : 677—
684,

(51 2 91,8848, 8%H. 888 RNE R KEEMHKE
1] B 2R ,2006,19(2) :136—141.

[6] X %% B BUABKSRRKEREHMEFRRY
®wa1]. B IRE ¥ ,2006,128(2) :2~7.

[7] #2#% . T32 BEE. S . AMNTESEBRFRAANS
HAE[ALXAR, NEW AP RS KRV T RER
RIC].ILR - SR HRRAE,2002:313—316.

(8] #HEWA.B I, 22, % BAKFELSRLEETHIE /D
FHEXBTFHEEWI] . ARFEREFER(BRBER),
2006,42(2) :209—212.

(9] FEMEREHRLEMAR. LHEAMTIM]. LF. LEH
FHAR B4, 1981:196—200.

[10] F8E . Z846 REFRKNERLEEBEEARASER
[M] b5 b SRk K 2 th fR 4t , 1990:47—56.

(1] W% BRAER, XU, 5 045 H B 1R vk 1L K R
BLLI). e # AL ,2003,22(2):33—36.

Effect of irrigation with sea ice water on soil salinity and corn yield

WU Zhi-zheng', GU Wei', XU Ying-jun', LIN Ye-bin', ZHANG Guo-ming’
(1. State Key Laboratory of Earth Surface Process and Resources Ecology, Beijing 100875, China;
2. College of Geography and Remote Sensing , Beijing Normal University , Beijing 100875, China)

Abstract: The salinity of Bohai sea ice is usually 4 to 11 g/kg and sea ice can be used for irrigation after desalina-
tion. Farmland experiment was carried out with different irrigation water salinity (1 g/kg,3 g/kg and 5 g/kg) and differ-
ent irrigation water quantity (450 m*/hm?,900 m>/hm?,1 350 m*/hm?) . The results showed that (1) At the end of the
experiment, the soil salinity of 10 disposals didn’t increase remarkably on account of the washing and leaching of precipi-
tation; and the soil salinity was also maintained at a lower level in the second year of salt return peak. (2) The com
yield dropped lightly with the increasing of the irrigation salinity. When the irrigation water salinity was 1 g/kg, the com
yield would increase along with the increasing irrigation water quantity. When the irrigation water salinity was 3 g/kg or
5 g/’kg, the com yield would decrease along with the increasing irrigation water quantity. The com stalk yet showed the
similar law.

Keywords: sea ice water; irmigation; salinity; com yield



