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Table 1 Physical and chemical properties of the experimental soil

ALK HAX HYUBR HRw ! E2 2
pH Organic matter  Alkali-hydrolysable N~ Availabl Available K Total N Total P Total K
(¢/ke) (mg/kg) (mg/kg) (mg/kg) (g/ke) (&/ke) (&/ks)
6.85 9.18 99.90 123.40 129.60 1.05 0.62 25.68
AE GHEEL 29§ VLA Soil texture( % )
Soil bulk density Field capaci

(em*/em?®)

(g/em’®)

>0.2 mm

0.2~0.02 mm 0.02 ~0.002 mm <0.002 mm

1.43 0.351 12.80

39.45 24.10 23.65
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Fig.1 Water characteristic curve of the experimental soil
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Table 2 Experimental design scheme

LR Implemental scheme
e Lt
Treatments  JEHH B (N/K,0 (kg/hm?))
of N/ K.0 1K }1 kPa(pF)
Dosage of pure N/pure Ky Soil water suction

6.3 (1.8)

75.0/75.0(f& B Low)

300.0/300.0(  #& Middle) 6.3 (1.8)
525.0/525.0(# B High) 6.3 (1.8)
75.0/75.0({E % Low) 10.0 (2.0)
300.0/300.0(F & Middle) 410.0(2.0)
525.0/525.0( ¥ & High) 10.0 (2.0)

15.8 (2.2)
15.8 (2.2)
15.8 (2.2)

75.0/75.0(f& & Low)
300.0/300.0( & Middle)
525.0/525.0( % & High)
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Table 3 Effects of fertilization amount and irrigation upper limit on yield of tomato, irrigation amount and water use efficiency
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BELR  poame "R ww owmxw mx TR pune  FER
i3: | Irrigation e Irrigation oo ) Yield of Nl L= g
.. Fertilization Irrigation ~ Avernge single ~ Water use Fertilization .

Treatments  upper limit amount Snount times  irrigation amount efficiency tomato amount Yield of tomato
(kPa) (m’/hm?®) (/b) (ke/) (kg/(10*-hm?)) {kg/(10*+hm?) )
1 6.3 15 Low 1911.11 13 147.01 47.18 9.016 £0.127e & Middle 9.788 + 0.084a
2 6.3 & Middle 1582.92 11 143.90 62.53 9.897 £ 0.031ab # & High 9.730£0.103a
3 6.3 % & High 1919.03 14 137.07 50.43 9.678 £ 0.064bed {E & Low 9.406 + 0.159b

4 10.0 {5 & Low 1807.64 18 100.42 51.87 9.377£0.142d MR EFAR

X Irrigation ExR
5 10.0 1k Middle 2114.31 21 100.68 45.09 9.534 £ 0.086¢d upper limit Yield of tomato
6 10.0 # i High 1634.31 15 108.95 61.34 10.025+0.018a (kPa) (kg/(10*-hm*))
7 15.8 1R Low 1969.17 33 59.67 49.90 9.826 £ 0.125abe 15.8 9.750+0.093a
8 15.8 1 Middle 1877.92 31 60.58 52.90 9.934 £ 0.005ab 10.0 9.645£0.131ab
9 15.8 & High 2171.11 26 83.50 43.70 9.488 + 0.085d 6.3 9.531+0.172b

ERPBEARRNFIE  FREBNEFERRSHERBEKT, R4.R5.H20,
Notes: The values represent the mean = standard error(S.E. ); The small letters indicate significant at 5% levels. They are the same in Table 4, Table 5
and Fig.2.
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Table 4 Effects of fertilization amount and irrigation upper limit on Vitamin C content of tomato

g MW LR AR B HEfive kit e BEive R &
Treatments Irrigation upper Fertilization Vitamin C content Irrigation upper Vitamin C content
limit (kPa) amount of tomato ( mg/100g) Limit (kPa) of tomato ( mg/100g)

4 10.0 &8 Low 12.918 £ 0.028a 10.0 12.195+ 0.326a

8 15.8 $1 % Middle 12.482 + 0.348ab 15.8 11.788 + 0.286a

6 10.0 # & High 12.374 £ 0.473sb 6.3 10.682 + 0.508b

3 6.3 & High 12.027 £ 0. 149bc

7 15.8 {E & Low 11.807 £ 0.227bed

5 10.0 & Middle 11.292 £ 0.041cde

9 15.8 # B High 11.073 £ 0.240de

2 6.3 i Middle 10.737 £ 0.287¢

1 6.3 1SR Low 9.282 £ 0.009f
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Table 5 Effects of fertilization amount and irrigation upper limit on soluble sugar content of tomato

hE f!iﬁ:ﬂ:ﬁ llﬂﬁ.ﬁﬂjl RELAFEHET R f!aﬁtﬁ RETMBERITR
Treatments Trrigation upper Fertilization Soluble sugar Irrigation upper Soluble sugar
limit (kPa) amount content (%) limit (kPa) content (%)

5 10.0 & Middle 13.8580.177a 10.0 13.197 £ 0.249a

7 15.8 &R Low 13.651 + 0.050ab 15.8 12.967 £0.311a

9 15.8 # & High 13.231 £ 0.058be 6.3 12.455£0.117b

4 10.0 TR Low 13.072 £ 0.136¢

2 6.3 i Middle 12.759 + 0.122¢d

6 10.0 W # High 12.656 % 0.380cd

3 6.3 & High 12.382  0.023de

1 6.3 R Low 12.217 £ 0.190de

8 15.8 i Middle 12.017 £ 0.109
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Effects of different water and fertilizer on irrigation amount, yield and fruit quality
of tomato with low pressure of node subsurface irrigation in protected field

CHEN Jing-li', ZHANG Yu-long', WANG Tie-liang?, ZOU Hong-tao', Li Bo’, YU Na'
(1. College of Land and Environmensal Sciences, Shenyang Agricultural University , Key Lab y of North 7
Soil and Environmens of Ministry of Agriculture , Liaoning Key Laboratory of Agricultural Resources and Ensironment ;
2. College of Water Resources , Shenyang Agricultural University, Shenyang, 110161, China)

Abstract: The coupling effects of the imrigation upper limit and fertilization amount on irrigation amount, yield and
fruit quality of tomato were studied by means of 2-factor 3-level full combination experiment design under the condition of
low pressure of node subsurface irrigation in protected field. The results indicated that the ineffective wastage of water
could be reduced by increasing the irrigation upper limit, which further influenced the water use efficiency of tomato. The
effect of fertilization amount on the tomato yield was the maximal, and the interaction of the irrigation upper limit and fer-
tilization amount was the second factor, while the effect of the imrigation upper limit was minimal. The Vitamin C content,
soluble sugar content and sugar-acid ratio of tomato all decreased by using plentiful irrigation in the same fertilization.
The different fertilization amount could merely affect the sugar-acid ratio of tomato significantly. By comprehensive con-
sideration of water saving, increasing yield and fruit quality, when the fertilization amount was pure N 75.0 kg/hm’,
pure K,0 75.0 kg/hm?, soil water suction of the irrigation upper limit and lower limit were respectively 15.8 kPa and
30.0 kPa, the yield of tomato was the highest and the fruit quality was preferable.

Keywords: protected field; low pressure of node subsurface irrigation; irrigation upper limit; fertilization amount;
tomato; yield; quality



