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Abstract: Bohai Sea region has plenty of brackish water but short of freshwater resources. In attempt to find the so-
lution to solve the problems of freshwater shortages and soil salinization caused by brackish water irrigation, we studied
the effect of substrate culture on the growth of tomato, green pepper and eggplant under brackish water irrigation. The
substrate used in this study was made of composting straw, perlite, and slag mixed in a mass ratio of 1:1:1. The depth
of groove was 30 cm. All vegetables were irrigated with 3 g+ L ™! saline water. The results showed the growth and devel-
opment of tomato and eggplant was significantly inhibited in substrate culture. Compared with soil cultivation, the plant
height of tomato and eggplant were decreased 44.1% and 25.1% respectively, the biomass was decreased 80.4% and
48.9% , respectively, and the yield was decreased 49.2% and 27.6% respectively in substrate culture. Green pepper
height and biomass were decreased 15.2% and 27.0% , but the yield was not affected significantly. The salinity of ma-
trix and soil was measured. We found vegetables were subjected to salt stress in the substrate culture conditions, which
led to a lower salt tolerance, lower membrane integrity and lower photosynthesis rate. In conclusion, this substrate cul-
ture was not suitable for deep root crops, but might be suitable for shallow root crops. The slag containing saline-alkali
soil should not be used as matrix.
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Table 1 The nutrient contents of different substrates

ST AW/ (gkeg™") 2R/ (g-kg™") 2B/ (g-kg™")
Substrate Organic matteer Total N Total P
FEFF Straw 160.6 11.0 1.6
BERE Perlite 4.7 1.0 0
Jrit Slag 20.7 3.0 0.3
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Table 2 The effect of substrates on the growth of different vegetables

. KRS Height/cm ZEHH Stem diameter/mm T X Leaf area/cm?®
Venctable %18 IR %1 R %18 I
CK Substrate CK Substrate CK Substrate
% Tomato 122.16 a 68.26 b 12.18 a 6.33 b 3600 a 1600 b
FHHL Green pepper 78.12 a 66.23 b 10.26 a 9.67b 2200 a 1800 b
HiF Eggplant 87.00 a 65.12 b 9.02 a 6.03 b 1800 a 1300 b

T BRI SR A—H5 4R T DS AN R 5 B RTE A RAR B AT 35 22 5 (P < 0.05) 0 Tl
Note: Data followed by the different letters two columns under the same index indicate significant difference ( P < 0.05) between different treatments for each

method. The same as following.
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Table 3 The effect of substrates on yield, number and weight of fruit of different vegetables

— 7= Yield/ (kg Bk 1) TRAZEL Number of fruit/ (4~ #k 1) PAILE Weight per fruit/(g-4~~1)
Vegetables oy e oy e pagiist e
CK Substrate CK Substrate CK Substrate
Z i Tomato 2.56 a 1.30 b 17.2 a 16.8 a 149.20 a 77.60 b
T # Green pepper 0.85a 0.76 ab 11.0b 12.0a 99.20 a 69.17 b
¥ Eggplant 2.25a 1.63 b 4.8 ab 53a 460.34 a 309.52 b
2.4 ERBEMNERMAFESFRENZM 2.5 ERZBEBEMNERMHAFAR_BMNBRBREEER
5 8 o AR T R, SR R AR A B2 i
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M 42. 7%, K* & 54535 N F% 16. 0% . 11. 8% Al PP S 49 BT 44.2% .29.0% 1 33.6% ,
10.2% ,K* /Na* 23 B T F47.5% 35.1%F1 37.1% R B ERS M EFF12.1%,9.9%F 11.1% .
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Table 4 The effect of substrates on photosynthetic characteristics and transpiration of different vegetables
) %ﬂ{%/(pm(ﬂ'm’z's’l) FEIEHE A/ (mmol -m~2+s7 1) ?ﬁﬁ%;ﬁ%/(ymol'mol’l)
FrE R TES Photosynthesis rate Transpiration rate Transpiration efficiency

Vegetables Bog IEIR i LR o 8 IER
CK Substrate CK Substrate CK Substrate

Z& i Tomato 22.52 a 18.36 b 4.02 a 3.11b 5.60 ab 5.90 a
F# Green pepper 19.52 a 16.52 b 3.69 a 3.01b 5.29 ab 5.49 a

BT Eggplant 12.26 a 10.52 b 3.22a 2.69 b 3.8l a 3.91a
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Table 5 The effect of substrates on leaf salt ion accumulation of different vegetables
. Na*/(mg-g~' DW) K*/(mg-g~' DW) K*/Na*
Vegetables o AR e Xt i e X B 895
CK Substrate CK Substrate CK Substrate
75 Tomato 4.88b 7.82 a 26.82 a 22.52b 5.50 a 2.89b
FHHL Green pepper 3.69b 5.02 a 23.26 a 20.52 b 6.30 a 4.09b
T Eggplant 4.78 b 6.82 a 25.22 a 22.66 b 5.28 a 3.32b
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Table 6  The effect of substrates on MDA and electrolyte

leakage ratio in leaf of different vegetables

W:ﬁ%/(ymol'g_]) LR BB R/ %
e S Malondialdehyde Electrolyte leakage ratio
Vegetables AR R i 301
CK Substrate CK Substrate
T Tomato 4.32 b 6.23 a 26.06 b 29.22 a
T ML Green pepper  3.55 b 4.58 a 23.22 b 25.52 a
i F Eggplant 3.96 b 5.29a 25.66 b 28.52 a

2.6 ERESHE

MULEAF AR m] LI X R SOk 1 2% 1 F
Xt i S IR A AR T A A R R JEE 8 4 ol A i EL v
Fr R S RN, IR B AT BB T R A
SRR >R v s W ISR, DR o3 S T R SR
JRCISAR WY v 3 ML, R A R AN ] 2 s, A3 A
S5 HONS IR A B AR R T R ) R A T
7K, AR TR PRI Y L R T R R
TR

2501

EC/(ds *m™)

* 1 CK JE )% Substrate
b B Treatments
2 EREXMRBRERESEE(EC)
Fig.2  The electric conductivity of extract of substrate and control
T A E TR (a, ) RFRAEA AL B A 322 57 (P <0.05)
Note: Different letters of the same vegetables indicate significant differ-

ence (P <0.05) between different treatments for each method.
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