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Table 1 Salinity properties of soil used in experiment
THER FHEFIBF Anion/ (g« kg™ 1) T 3EFHEF Cation/ (g + kg™ 1) e pHH
Soil layer/cm CO32~ HCO3 — Cl— SO42— Ca2t Mg?t Nat K+ Total salt/ % pH value
0~20 0 0. 238 0. 692 0.516 0.16 0.078 0.51 0. 003 0. 195 8.07
20~40 0 0. 311 0.412 0. 276 0. 068 0. 041 0.41 0 0. 133 8.25
40~60 0 0. 449 0. 321 0.428 0. 053 0. 041 0.42 0 0. 110 8.35
g B Y =
*2 HiXERAKkESHERBEFAEY
Table 2 Salinity properties of water used in experiment
WK BiZS-F Anion/ (g« L™1) FHE T Cation/ (g« L™1) TR pH A
Water irrigation CO32~ HCOs — Cl— SO42~ Ca2t Mg2t+ Nat K+ Water salinity/(g+ L™1) pH value
Jf&K Saltwater 0 0. 2046 1.782 0.443 0. 429 0. 288 1.082 0.001 6 4. 330 7.99
7K Freshwater 0 0. 0609 0. 281 0. 287 0. 092 0. 043 0.218 0 0. 900 7.89

L2 REITk

AL TR B S FE AR BE | SRS VR B L 9 R S 0 2
20K 3. R/ XS, FELIX HHES, f AL
BINER, BNEE/DXER 6 m’, T B k3B
HE R, /NX A SRR X . Ay 2012 48 1 A &

FEFIPHE AMRZE L4, i & 75 kg/100m’ , FEHEFE 2
ARt 3% RS HERE, AP 3 750 ke/667m’ , 33 B AR
5 37.5 kg/667m’ . 1B AR SC - BUMEAR #EA 7 /K AR — &AL it
REL RERHY N & P,O; ¢+ K,O 2 15 ¢ 10 + 30, R i 7 57l
FAE: 4 kg/667m’ . R VEVE R, HE K E AN 12 m®/667m’,

201347 A, /N DX AR B v — 2 BRI B T S —E
SR BGRITE 2 A R S R M 3R 1 44 S) 4806
*x3 Bk EBRIETENLEAS
Table 3 Treatment combinations of facility vegetable rotation system irrigated with salt water
Ab 45 Treatment No. 1 2 3 4 5 6 7 8 9 10
LA Soil conditioner  JEIEHIT PRI PZELE| x x BB VAEFI VAT & &

BRI BE Irrigation system R ¥ 1:4 R l:4 Revel:4 RMephled
/I3 Rotation form

® 12 WMeW1:2 MWL 2 MWl 2 %

WP BRI NP BUROFR BUNOFSR PEAM-YSR EAM-TIR FAM-TIR B3R RAmi-TR

T T FRON A P  EER R AR,

Note:“None”means no application of soil conditioner,and so on.
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SYEREE M LSRR LSBT R
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index: CCD) 3% F “CCM-200" it 25 22 A3 ) & , Wi 52 Bt 7] Ry
i B3 JC LB S XL A 9:30—11:30, M B THHBEE 1 H R I
-, AR E/NX R 5 IR AT R A A RO,

AR
X_xl—i—x2—|— ...... +z, 1 < _Zx
= =2 % ="
n n = n
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IR AR
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.
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Fig. 1 Contrast of soil salt content and salt ions content of different soil conditioner treatments under different rotation

systems irrigated with saline water
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AbFE 1.3 B9+ Nat \Cl” \HCO,” & B, H1E
Na® ()& 8454 0.033%.0.031%; +3E CI” & &4
5 0.028%.0.031% ; 3 HCO, ™ & & 4r9] 0.015%,
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Fig. 2 Contrast of vegetable output value of different soil
conditioner treatments under different rotation

systems irrigated with saline water
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Fig. 3 Contrast of vegetable quality of different soil conditioner treatments under different rotation systems irrigated with saline water
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FESE L BUKIRAK BEBRE R B R 1 ¢ 2 WSO F L i
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5.62%. RSB R, FRXATHRHEMTERS. AN
LA40%, 5 ANt Fl H A B A A X AL H 9 B R
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Fig. 4 Contrast of vegetables chlorophyll content index of
different soil conditioner treatments under different

rotation systems irrigated with saline water

2.2 YR B 7R RUK HE W RBOR I KRR LR
Vil

2.2.1 IV HEGRAIALS o R B SCHR 4 A PP 45 5 AIAL
HEME KB REKE 1 (Grey Relational Analysis)
e—MZ RGBS R B AR
AR PR €2 STBK B ke ik PR 2R [R) 5 2R Y5 55 L /N
WP REABE RO 9 2 MRS Or 1)
TR/ INFITER BE 45 AR — B0, U B AT =2 0] 18 SR BBk B A8 K5 I
2 RERBERU/IN . T[] 8 9 B 7 UK O T o B L S
BAFEARRCR S B 10 03, R A S LEAEY)
POIRAF 15 MR 80520 3 J2 . AEIR IR RARTEXT
Ry AETFHERE W RN R 2 5 N L , Ho3Z
S ARV R RRSERZ N PP R AR AL 2, AR 4.

F4 & B X B MR B AR AN E
Table 4 Evaluation indicators and indicators weight of grey relation analysis
PR e LN 1 |2 First layer 2 J2 Second layer 3 |2 Third layer
Evaluation indicators No. #8#5 Indicator AN E Weight 845 Indicator AN E Weight #8%% Indicator AN E Weight
! B HO 0.5
0.25
2 R PHLLR/ BKGE) 0.5
3 $fAEFEC 0.5
0.5
4 051 0.25 R ATV 0.5
5 CHESR 3/ SR ’ Yt % C 0.5
4 0.5
6 PHLLA/ BR . o5
! B/ P4 A 0.5
= et 0.5
8 RELE FrsRWIR 0.5
9 e 0.25 K/ PE LAWK 0.5
20~4( N .
0 0~40 cm gL 0.3 - o5
11 40~60 cm - HE4EL 0.2
12 Na+ 0.4 TR
13 EKELESEET 0.10 Cl— 0.3
14 HCO3 — 0.3
15 FET M pH 0.15 SRR
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Table 5 The correlation degree of the soil conditioners used in
vegetable rotation systems irrigated salt water with

the optimal value under the test conditions

Ei-E AEH BE4S Treatment No,
Indicator 1 2 3 4 5 6 7 8 9 10

FARF-34
KR 0.69 0.53 0.63 0.51 0.59 0.55 0.54 0.60 0.50 0.77
Weighted average
Correlation
HECrY
degree 0.73 0.56 0.63 0.52 0.67 0.59 0.56 0.59 0.51 0.78
Arithmetic average
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AN & B AR TE PY LA - S R oK, B
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SRFMXT S BB T EE

Tl P - S5 8 252 5] B 05 ek % Rl 7K R YRR 5 S F) i T
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Enhancing Security Effect of Soil Conditioning Agents on Facility Vegetable
Cultivating Irrigated with Salty Water

NIU Guo-bao' ,WANG Kun?,ZHANG Yu-liang® ,ZHANG Yuan-fang® , SUN De-ling"? ,REN Hua-zhong*
(1. Tianjin Kernel Vegetable Research Institute, Tianjin 300384 ; 2. Tianjin Modern Agricultural Science and Technology Innovation Base
Management Center, Tianjin 300192; 3. Tianjin Agricultural Resources and Environmental Research Institute, Tianjin 300192; 4. College of
Agronomy And Biotechnology,Beijing 100193)

Abstract;Field experiments have been conducted on soil conditioning agents, effect of the facility vegetable rotations
irrigated with salty water on facility vegetable was studied in Tianjin Binhai New Area. Grey relational analysis and the
single factor correlation analysis were adopted to analyze soil;crop and other indicators data of facility vegetable irrigated
with salty water and applied soil conditioners. The results showed that regarding vegetable cropping systems irrigated
salty water,for the cucumber-celery rotation with fresh water and salty water irrigation frequency ratio of 1 : 4, the
application of soil conditioner and soil conditioner [I[ could reduce accumulation of soil salts;for tomatoes-celery rotation
with fresh water and salty water irrigation frequency ratio of 1 : 2,the application of soil conditioner [[[ could reduce the
accumulation of soil salts. Application of soil conditioner | and soil conditioner [l was able to improve the output value of
vegetables irrigated saltwater. Application of soil conditioner ] and soil conditioner [I were able to improve vegetables
vitamin C content, vegetables soluble sugar content, and also help to improve the relative chlorophyll content of
vegetables. The results of grey correlation analysis also showed that the cucumber-celery rotation irrigated with salty
water under soil conditioner[,and soil conditioner [Il , the weighted correlations were 0. 69 and 0. 63 ,arithmetic correlations
were 0. 73 and 0. 63 ;the tomatoes-celery rotation irrigated with salty water under soil conditioner and soil conditioner [I,
the weighted correlations were 0. 55 and 0. 60,arithmetic correlations were 0. 59 and 0. 59. On the whole, soil conditioners
were able to improve production of facility vegetables, improve quality of facility vegetables, and also reduced the
accumulation of salts in the soil.

Keywords : facilities vegetable;salt water;irrigation;rotation system;grey relational analysis;correlation degree
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