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Effects of seawater irrigation on soil safety and crop yield in coastal semi-arid
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ZHAO Geng-Mao, LIU Zhao-Pu*, XIA Tian-Xiang, CHEN Ming-Da  (Cotlege of Resources and Environmental
Sciences, Nanjing Agricultural University, Nanjing 210095,China). Acta Ecologica Sinica,2005,25(9) :2446~ 2449.

Abstract : Seawater irrigation has recently emerged and plays important roles in saving freshwater resources and promoting
agriculture production in the coastal semi-arid areas of North China Plain. From 2001 to 2003, field experiments were
conducted to study the effects of seawater irrigation on soil safety and crop yield in Laizhou county, Shangdong province.
There were four treatments in the experiments, i.e. CK (Non-irrigated), 25%, 50% and 75 % seawater irrigation treatments.
The results showed that total dissolved salts (TDS) in the soil of CK treatment significantly accumulated, and the
accumulation in 2003 were 1. 3 times higher than that in 2001, For 25% and 50% seawater irrigation treatments, although
TDS in 2001 also significantly accumulated, a desalted trend in 2002 and 2003 was observed. The TDS of 25% and 50%
seawater irrigation treatments in 2003 was decreased by 34. 9% and 40.1% respectively, compared with that in 2001. After
seawater irrigation for three years, TDS at the root zones did not accumulate for all the seawater treatments but for the CK.
However, TDS for the CK and 50% seawater irrigation treatment significantly accumulated below the root zone (60~100 cm).
Sodium adsorption ratio (SAR) of 25% seawater irrigation treatment was much higher than that of 50% and 75% seawater
irrigation treatments but never exceeded 10 mmol/L, indicating that alkalization was small under seawater irrigation. In 2001
and 2002, the tuber yield of 25% and 50% seawater irrigation treatments was much higher than that of CK and 75% seawater
irrigation treatment. However, there was a yield reduction in 2003 for all the treatments because Jerusalem artichoke

(Helianthus tuberosus. L) suffered from typhoon damage during the growing season. This study suggests that using 25% and
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50% seawater to irrigate Jerusalem artichoke was safe in terms of soil property and crop yield.
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Table 1 Amounts of rainfall (mm) during experiments
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Ay Year 4 H Apr. 6 A Jun. 7 H Jul. 8 A Aug. 9 H Sep. 10 A Oct. &1t Total
2001 43. 0 8.9 147. 6 335.7 - 113.2 35.5 21.0 704. 9
2002 23.7 64. 0 41.2° 105. 1 64. 5 27.0 39. 1 364. 6
2003 43. 6 26. 8 81.1 192. 3 198. 2 147.2 40. 9 730.1
1y Average 36.8 33.2 90. 0 211.0 125. 3 69. 9 33.7 599. 9
T2 #HRAIREXBHER
Table 2 Soil basic properties used in the experiments
e S s NiE Bk 2H B Particle composition( %)
Depth (cm) pH TDS Bulk density #b%r Sand ki Silt 2k Clay
(g/kg) (Mg/m?) (2~0. 02mm) (0. 02~0. 002mm) (<C0. 002)
0~20 7.58 0. 21 1. 27 82.6 8. 9 8.5
20~40 8. 26 0. 31 1. 58 82. 6 8.1 9. 3
40~60 8. 08 0. 66 1. 48 82.7 8. 0 9. 3
&3 HiKEERLEHER
Table 3 The basic chemical properties of' irrigated water
B F 4 i (mmol /L) Ion composition
& Water sample
K~ Na™ Ca®* Mg?* Cl— SOF~ HCO3 CO%~
#5 7K Seawater 9. 92 456.52 10. 33 53.92 545.16 28. 25 3. 07 —
7K Fresh water 0. 95 1. 39 1. 05 0.75 1. 32 0. 75 1. 34 —
1.2 HRXESSW
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] EXCEL # {4 #1 SPSS11. 0(statistical analysis system) ,Zr#r S i AT L . ESFHERNEBHHE HREEUEBEREE
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Fig. 2 Electrical conductivity changed in 1m soil layer under three
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Zaa b REBAAEE 40.0%F 9. 3%. 75%&9?‘@7}(?‘%%% Fig. 3 Sodium adsorption ratio changed at the root zone under
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75% WG K W Ab B, P B AR B B L A X BE AL B AY 58. 0% F1 29. 0%, MiESE 3a MBI FIRET B Z BB HLEA th , 2001

I R 2002 F K 2 2008 4F 7RG . 48 LR AT K 76 AL A MK L 25 %40 506 7K M R A 6 4R G 41 -
FERBBRETFE . NMBEESHLT U
3 iFig x4 BRKERNEECFRNEZW
MAREEBHX . B FHEEBAERE SR pNE E K Table 4 Effect of continuous seawater irrigation on the yield of
5 B R RU B RUBOF A S S A3 . B s Melianthus tuberosus L.
o . . P 5% Yields (k 2
BRSOk R R AR, TR R A, o R Yields Cgrm )
Treatment 2001 2002 2003
ZELRESHETY. FE3FRHRRERRA - EHH CK 2.30+0.13b  2.1540.37ab  1.76+0.51a
KR (258K 50 ) BEBE, Il R X B £k + + 2 b g 25 3.2210. 25a 2.721x0. 14a 1. 444+0. 23ab
- \ 50 2.5140.19b  2.3340.30ab  1.02--0. 30b
BN ERE, B ARFRMAF. HERH#H—LHN, H 75 1.6840.24c  1.5940.16c  0.5140. 44c
MAEETENEKERWR(REY-HE, TEREEXE2N XS
SRR B - RBRE FKEE B K EBRAR TFIRKER, ERNERREYX KT HFTER, MEHEE
HEIANEE, BRAER L SEESBHOERELE. (DELEPRSOFRERNBSEY KT ER R ; (2) K7 8 EUK W8 e +
A2 TR E RN, G EE S HAESLEFE CORELEAZERSHRRE., BERILKRFEN
1999 4E FF 4 , W45 ok /K 88 9% - HEAR 36 2 B BF 3T » % BLAE 36 M BP0 A 14g/L B9 BUK MR, & 80 1500t/ (hm? « ), 1m +&#h4)
WO T LA M 5 AT T b K 2 T, 2 BT B 2 T 0 0 1 W U X, U VG 98 T LA 7R AL 1R
K HE % |
WKEBEAN T, L EES SRR, —HRANERENES RBRERER 250 HB KERET, L EARM LB .
EPREBFPERBATE. 504 . 75%MBKEEEBREE, T HVRMELSE TR, RS REMEBKERSRMSG T, LK
S AE L BRAL TG . 96 KM B AT T4 25 96 BN 509 (0K MWL Beok MWL 4047 M7= U T 2003 48 ot T2 KR B 5
REGRRE,GERXERAR,.EZIEEZM., Pk, FILREEBRE+ FREMEEIEY —HE . EERBESNTE
MZFHE . LAMBEEEE AR FHRNES . NEEKEREROR, UBR LI ELZSIETSE=EHN.
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