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Abstract: To explore the effects of different aeration methods and irrigation amounts interaction on the growth and
yield of drip-irrigated processing tomato in northern Xinjiang, and the optimal water-air combination mode, three aeration
methods ( physical aeration, no aeration, chemical aeration) and four irrigation levels (5 400 m’/hm”, 4 950 m’/hm?,
4 500 m*/hm*, 4 050 m’/hm*) were set, and there were 12 treatments in this experiment. Under physical and chemical
aeration treatments, tomato yield increased by 8. 14% and 7.91%, and irrigation water use efficiency (IWUE) increased
by 4.74% and 4. 61%, respectively. Under the condition of physical aeration, the yield was highest in the treatment of
4 950 m’/hm’ irrigation water, and the IWUE was largest in the treatment of 4 500 m’/hm’ irrigation water. Physical aera-

tion had the most obvious effect on increasing the contents

WeRS B 15 .2021-06-21 of soluble solids, lycopene and V. in processed tomatoes.

ESTE . [{% & S HFE R H (2017YFD0201506) ; 52 F A 61 Under the condition of physical aeration, the quality indi-
I H ( 2019CB004 ) 5 5 B =75 7k 3 0 3 56 31 % 301 I ces of drip-irrigated processing tomato at 4 500 m*/hm’ ir-

( BTJSSY-201907) rigation level were better than those at 4 950 m*/hm” irri-
VEEB N R (1995-) 5, FE AW A, BB 534, 325 gation level. In order to meet the needs of irrigation water
HATK MBS S HORSE, (E-mail) 1228856528 @ qq. use efficiency, yield and fruit quality of processing tomato,
com the irrigation amount of 4 500 m’/hm” under physical aer-

BIFUEE : TR, (E-mail ) wzh2002027@ 163.com ation can be used as the suitable water-air combination



454 o9 &b 2 W

2022 4F & 38 % 2 M

mode for drip-irrigated processing tomato in northern Xinjiang.
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Table 1 Irrigation and fertilization schedule of processing tomato

FEWE GG FEWE AT A

BT P TEmic) wE Hefi(o)
Hi 05-04-06-08 36 1 12.5
pi | 06-09-06-30 22 2 25.0
R R—  07-01-07-20 20 2 25.0
REMR MW 07-21-08-03 14 2 25.0
A 08-04-08-23 20 1 12.5
LEEM 05-04-08-23 112 8 100.0
F2 KWt
Table 2 Experimental design
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w403 4050 =
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Fig.1 Effects of water and air interaction on plant height of processing tomato
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Fig.2 Effects of water and air interaction on stem diameter of processing tomato
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Fig.3 Effects of water and air interaction treatments on photosynthetic parameters of processing tomato leaves during expansion stage
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Table 3 Yield and irrigation water use efficiency under different

water and air interaction treatments

pisil

=
(/hm?)

TR 23 M AR

IWUE( kg/m®)

W101
W102
W103
W201
W202
W203
W301
w302
W303
W401
w402
W403

170.57+7.25de
152.13+1.08¢g
164.00+2.26f
186.44+2.91a
177.02+3.09bc
181.78+2.58ab
183.31+3.21a
165.11+1.04ef
174.60+5.94cd
138.31+2.54h
133.33+1.40h
137.02+2.70h

31.59+1.34f
28.17+0.20h
30.37+0.42¢
37.6620.59bc
35.760.62d
36.72+0.52¢d
40.73£0.71a
36.69+0.23cd
38.80+1.32h
34.15£0.63e
32.92+0.35¢

33.83+0.66e

AP 2, [ 5B B A A ) 5 B 7R 4k R ) A7 A S 3 22

(P<0.05),

24 KREEXIIENEmRERNRI
SEIRM, K 43 P AU 20N T2 i 45

i TR AR 3 A B 2 R (P<0. 01) , KRS HAE

FIXTEDLER  FTVEPE BB L R M4 & C

(Vo) &HE

W B 5 2 (P<0.01) . AN SMETF,
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AT FTEERE /ATLL R R V& 2= 5 5
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Table 4 Effects of water and air interaction on the quality of processing tomato

b F ML o it T A i T 7 o R BRAEE R Yk C Akt
(%) (%) (%) (be/s) (mg/kg)
W101 2.26+0.17f 4.55+0.05e 2.28+0.08ef 10.35+0.13de 104.3+0.7¢
w102 2.24+0.10f 4.22+0.14f 2.21+0.07f 8.11+£0.06h 95.2+0.9¢
W103 2.72+0.13e 4.32+0.11f 2.45+0.13de 9.46+0.09g 101.4+0.4f
W201 3.16+0.15d 5.50+0.12b 2.44+0.15de 11.81+0.19¢ 106.7+1.1d
w202 2.82+0.14e 4.72+0.16de 2.32+0.07ef 8.25+0.17h 102.4+0.6f
w203 3.72+0.15bc 4.82+0.08d 2.55+0.10bed 10.27+0.09e 103.9+1.6e
W301 3.76+0.21bc 5.54+0.11b 2.65+0.08abc 13.56+0.45a 117.6+1.1b
W302 2.98+0.16de 4.91+0.16d 2.51+0.10cd 9.84+0.06f 105.2+1.3e
W303 4.45+0.18a 5.21+0.11¢c 2.76+0.03a 12.23+0.15b 112.4+0.2¢
W401 3.96+0.20b 5.85+£0.07a 2.72+0.07ab 12.52+0.13b 121.0+0.5a
w402 3.65+0.17c 5.59+0.13b 2.69+0.09abc 9.66+0.25¢ 111.2+0.3¢c
w403 4.68+0.12a 5.61+0.12b 2.76+0.12a 10.63+£0.05d 112.6+0.7¢c

FARBRILA 2, (RSB ARA AN R 7R s A BRRIAE £ B35 22 5% (P<0.05) .
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