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Effect of saline water soil nutrients and ions content of greenhouse
tomato under different irrigation methods

TIANG Ping, LI Juan, LI Jian-she, GAO Yan-ming, REN Hui, CAO Shao-na
(Agricultural College, Ningxia University , Yinchuan, Ningvia 750021, China)

Abstract: single factor randomized block experiment was conducted with direct irrigation with saline water (EC =3
mS+cm™!') as control. Therewere five treatments in total including CK: saline water direct irrigation , TI: fresh water
irrigation, T2: well mixed water irrigation( saline water: freshwater=1:1), T3: Saline water and fresh water rotation ir-
rigation according to plant growth periods, T4: saline water, freshwater irrigation in sequence respectively, to study effect
of saline water on contents of soil mineral elements in tomato root zone at fruit-set periods, full bearing period, later stage
of full bearing period of different irrigation method of saline water, to provide a theory references to rational and secure
use of saline water. Results showed that: Several irrigation methods of saline water can increase contents of total salts,
available K and HCO;~ .S0,>~ \Mg>* .Na* of soil at three growth period of tomato; CK treatment can improve the con-
tent of soil total N, available N at tomato furit-set and late growth period, decrease total N, available N at tomato full
bearing period, decrease total P, available P at every period remarkably respectively. T1 treatment can get a higher total
P and available P content of soil at the three periods, and soil total N content was the highest at full bearing period. T2
treatment can improve the content of Fe, Mn, Zn, Cu of root zone soil of tomato. At the three periods, the content of to-
tal and available nutrients of tomato root zone soil was between two parties, the content of salt ions have no significant dif-

ference with T2 and T4 treatment, and the T4 treatment was the lowest on the whole. Compared with T1, T4 treatment
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also can improve the content of total and available nutrients. In conclusion, saline water, freshwater irrigation in se-

quence (T4) is a comparatively rational and secure use pattern of saline water.

Keywords: saline water; irrigation method; soil mineral elements
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Table 1 ~ Water quality and physicochemical property of sandy soil in the experiment

Eh
B, " EC/ Ti}tg;lm:h 03B T2 Composition of salt ions/(g-kg™")
Sample P (mS+em™ ") content X ) . .
/(gke") K* Na* Ca®* Mg SO, cl- HCO,4 CO;,
IRIKFE Fresh water 7.5 1.07 0.534 0.003 0.113 0.111 0.115 0.299  0.106  0.390 0
A Sandy soil 8.9 0.08 0.220 0.007  0.019 0.056  0.013 0.008 0.204 0.126 0
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Table 2 Total nutrient contents of tomato oot zone soil at three periods (fruit — set period,

full bearing period, later stage of full bearing period)

424k Total salt content/(g-kg™!)

4% Total nitrogen/(g-kg™")

4 Total phosphorus/(g-kg™")

RS ARG S RS R S RS RS S
IREE gy ESit| RJE AL B e AL R e
Treatment 1. . Full Later stage . Full Later stage . Full Later stage
Fruit-set . . Fruit-set . . . Fruit-set . e .
iod bearing of full bearing iod bearing of full bearing iod bearing of full bearing
pero period period pero period period pero period period
CK  2.41+0.16Aa 1.37+0.02A  1.32+0.04Aa  6.83+0.11A  0.98+0.14C  3.92+0.14Aa  0.59+0.02Dd 0.55+0.33Bb 0.36+0.01B
Tl 1.54+0.08BCc 0.93D 1.03£0.03Cd  5.60+£0.24B  3.78A 2.71+0.16Bc  0.80+0.01Aa  0.60+0.01Aa  0.62+0.02A
T2 1.82+0.05Bb 1.06£0.03C  1.22+0.04Bb  6.83+0.34A  3.78+0.14A  2.99+0.16Bb  0.6+0.02CDd 0.42+0.02Cc  0.34+0.0IB
T3 1.67+0.09BbCe 1.24+0.08B  1.23+0.05ABb 5.86+0.52B  2.29+0.16B  2.24+0.14Cd  0.64+0.02Cc  0.39+0.01CcD 0.36+0.03B
T4 1.51+0.11Cc  0.90D 1.12£0.03Cc  4.13£0.21C  0.19+0.08D  2.89+0.08Bbc 0.71+£0.01Bb 0.35+0.01Dd 0.24+0.01C

T R AP RE TR 0.01 K225 B3 /NG FHHMUERAE 0.05 K P EREE. T,

Note: In the table, capital letters showed 0.01 level significant difference, lowercase letters showed 0.05 level significant difference. The same as below.
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Table 3 Available nutrient contents of tomato root zone soil at three periods (fruit — set period,
full bearing period, later stage of full bearing period)
4 Available nitrogen/(mg-kg™!) M Available phosphorus/(mg-kg™") A Available potassium/(mg-kg™!)
UL el HJe AL ESil e A A A HJe
Treatment . Full Later stage . Full Later stage . Full Later stage
Fruit-set . . Fruit-set R . . Fruit-set . .
od bearing of full bearing od bearing of full bearing od bearing of full bearing
perio period period perio period period berioc period period
CK  63.47+16.17a 37.33£1.62D 119.47+4.28Aa 117.44+5.42Dd 164.79+2.56AaB 164.30+£3.83C  124.31+£2.32C 100.16 £ 1.15Aa 142.81 £2.00A
Tl 58.8+14a 112.93+4.28A  46.67+3.23Cd  207.03+4.99Aa 168.99+4.76Aa  201.06+2.78A 189.84+2.32A 85.50+1.15Dd 92.83D
T2 49.47+21.39a 77.47+4.28C 76.53+3.23Bb 149.75+9.43Cc 148.82+9.00Ch  185.16+4.25B 149.72+2.32B  88.17+1.15CcD 116.82+2.00B

T3 35.47+8.08a 96.13+1.62B

T4  49.47+8.08a 35.47+1.62D

78.4+2.8Bb
54.13+3.23Cc

181.02 +14.88Bb 151.20 +4.19BbC
163.03 £4.94BCc 119.66 +3.42Dc

154.88+4.21D 121.63+6.13C  92.16+1.15Bb 118.82+3.46B

128.90+2.70E  143.03+4.01B  90.83BhC 101.49+1.15C
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Table 4  Salt ions content of tomato root zone soil at three periods (fruit-set period, full bearing period, later stage of full bearing period)

IR E F& 1 The content of salt ions/(g'kg’l)

i H Ttem
HCO; - cl- S0~ Ca** Mg * K* Na*
CK  0.22£0.0lAa  0.24+0.02a 1.24+0.08Aa  0.14+0.01Bb  0.31+£0.0l1Aa  0.02+0.01C  0.10Aa
A 5L TI  0.12£0.02Bc  0.24:0.0la 0.4+0.07Cc  0.21+£0.02Aa  0.09+0.02Cc  0.11+0.01A 0.07Cd
Fruit-set T2 0.1420.01Bbc 0.26+0.03a 0.63+0.05Bb  0.10+0.03BCc 0.18+0.03Bb  0.05B 0.09Bb
period T3  0.1420.01Bbc 0.24:0.0la 0.64+0.04Bb  0.09+0.01BCc 0.19+0.01Bb  0.03C 0.07Ced
T4  0.15+0.01Bb 0.23+0.02a 0.54+0.01BbC  0.07+0.01Cc  0.16Bb 0.05B 0.08Cc
CK  0.16+0.0lAa  0.34+0.0l1Aa  0.58+0.0lAa  0.15+0.01ABb 0.04Aa 0.10+0.01A  0.25Aa
P TI  0.11Ch 0.29+0.03ABbc 0.36+0.01Bb  0.18Aa 0.01Bb 0.06+0.01C  0.14+0.01De
Full bearing T2 0.13£0.02BbC 0.31+£0.03AaBb 0.34+0.12Bb  0.11+0.01Cc  0.04+0.01AaB  0.07+0.01B  0.20+0.01Bc
period T3 0.15AaB 0.31+£0.02AaBb 0.45+0.09AaBb 0.13+0.01BbCc 0.04+0.01AaB 0.07B 0.22+0.01Bb
T4  0.12Ch 0.26+0.01Bc  0.36+0.03Bb  0.10+0.02Cc  0.03 +0.02AaBb 0.07B 0.16+0.01Cd
CK  0.19A 0.35+0.04Aa  0.61+0.03A  0.1+0.01A 0.09+0.0la  0.08A 0.32+0.01Aa
BAREH 11 0.16B 0.25:0.02Bb  0.32+0.07B  0.06+0.01B  0.08+0.0la  0.03+0.01B 0.18+0.01De
OfLﬁﬁr;;Zig T2  0.17+0.01B  0.33+0.03Aa  0.36+0.06B  0.09+0.0lA  0.08+0.0la 0.04B 0.27+0.01Bc
period T3  0.17+0.01B  0.26+0.03Bb  0.58+0.04A  0.09+0.0l1A  0.09+0.0la  0.06+0.01A 0.30Ab
T4  0.1620.01B 0.31+0.01AaB 0.52+0.02A  0.09+0.01A  0.09+0.0la  0.03+0.01B 0.23+0.01Cd




%2 HH

PEAF < UK 7 2Ot 7 i AR DX 38 o 28 B 1 A 105

2.2 MEMLRA BRP . BREHRX LER
ETESENEM

WE 19 ABLC.D U EI R, Fahise SR i -
BRI — BRI 5 1A - S A A A B R
FEAR RS, MUk 2 BT, H K tha]
DIE = A B A F AR T R O B R
FEHULT2 A E . BB A BRI, g
JEH) SRS ) CK A B A OO S B UK T T2
SRR, T A R W, T A 3 b RO & e
X, 5 CK.T2 2Rt B3, WE 19 B KR, N
[vi) Ak FHE X6 7 790 452 B SUIAR DX s U 5 i R 5 )
SRR, =N EF YL T2 AR, T3

CICK E=T1 E=3T2

S
]
1

Aa (A) # % H Available Cu

f=4
(=}

f=4
w

T/ (ng e g)

Available Cu content of soil

A
o o o
SRR N

f=4

Y I 40
Fruit-set period Full bearing period Late fruiting

7 i 4= 17 W] Tomato growth period

(C) H 2 % Available Fe Aa A
Aa A AA B

SRS

o
i

TR )
e

2

- A0 R
A 3] AR )
Fruit-set period Full bearing period Late fruiting

-

% Mi 4 7 W] Tomato growth period

Ab P A SREHAR X 4 R T A AIG, CK IR,
F BRI CK AN S R OR T T2 b FE, 3
MRS A 1 C BIPR, B T2 424, CK Ab
H=AMVEFIRMR X R ok s R, 5
T2 A PR FR B3, T1 AP S A AR, 5 T2.CK 2
SR E . A AR FNT AR R S A
BE BRRS A AR, B T2 AbFRAN, T4 b PR A 3 %
S ERRE, TR, CK AL BB il =4 7 ) 43
W & R RAR, B T2 AR BEE SRR B . ik
AL SOBUK S ROK = 121 BTR A /KT AT A1 T 42
Rk A R N R RUBUK AN B
BT U 1 LR AR F IR K
VEIE 3Pk 4 iR T R S AN
EEET3 E=3T4

4.5r-

str ke f .
~z 40} (B) 3# 2% #¥ Available Zn AaBb A2
cn: 35 Aa i&b c
%5 T A cc ©¢
ZE 301 s E]cbpsBbe ] 5
#HE sl A “EAE ]
o . :
&g 201 1
=25
g -
w= 1.0F -
HZ 05|
0 . - piscd T
3 P ] P YER
Fruit-set period Full bearing period  Late fruiting
7 i 7E 77 9] Tomato growth period
10r (D) 7 % i Available Mn
~= 9} Aa
—.CD 8 -4
cs 8r
e 7L
=5 Ab
iHE O
Q B
4135
Es 4 &
= o §
"3 3 §
HZ §
! \

AL L3 e Y
Fruit-set period Full bearing period Late fruiting

& i 2E & W Tomato growth period

O BT T a5 AL IR X - e B B B RIS E. @ RS FHUELE 0.01 KPER R /NG THRAURTE

0.05 K VFEFBE, TH,

Note: (D The line in the figure showed the average content of available Cu,Zn, Fe, Mn of every growth period. @ In the table, capital letters showed 0.01

level significant difference, lowercase letters showed 0.05 level significant difference. The same as below.
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Fig.1 Contents of available Cu,Zn,Fe,Mn of tomato root zone soil at three periods( fruit-set period, full bearing period,

later stage of fruit bearing period) of every treatment
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