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Effects of aerated irrigation on root-zone
environment and yield of tomato
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Abstract; [Objective] This study ascertained the effects of aerated irrigation on root-zone environ-
ment,yield,and water use efficiency (IWUE) of tomato to improve the application of aeration irrigation.
[Method) A Mazzei287 venturi aerated equipment was employed in the experiment with two treatments (a-
erated irrigation (control) and non-aerated irrigation) and three replications in each treatment. Soil respira-
tion, temperature and oxygen content, biomass, yield and IWUE of tomato were measured and compared
regularly. [Result) Aerated irrigation significantly improved root-zone environment compared with the con-
trol treatment. It reduced soil water content in upper 10 cm soil layer by 1. 61% ,increased oxygen content
by 0.89% and improved soil respiration rate by 26. 76 %. There was no significant difference in soil temper-
ature. Fruit fresh and dry biomass,leaves dry biomass,stem fresh,and dry biomass also increased by aera-
ted irrigation,while root fresh and dry biomass and leaves fresh biomass remained unchanged. In addition,
IWUE, yield per plant,and single {ruit weight were increased by 23.12%,23. 12% ,and 29. 84 % , respec-

tively. [Conclusion) Aerated irrigation had the advantages of improving root-zone environment and increas-
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Fig. 1 Effects of aerated and no-aerated irrigation on soil water content and oxygen content

Different small letters in each column mean significant difference at P<C0. 05 level among treatments. The same below
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Fig.2 Effects of aerated and no-aerated irrigation on soil respiration and soil temperature in tomato growth period
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Table 1 Effects of aerated and no-aerated irrigation on biomass of tomato at the end of expansion stage
fiif Jfi it /g Fresh weight
e » _ fif T i/ g weig _ ;
Treatment R = it Rz Hb b3
Root Stem Leaf Fruit Aboveground
NS HEME Aerated irrigation 32.584+1.59 284.10+5. 67 270.31+3.35 1001.594+15.68 1 555.99413.37
AN B Non-aerated irrigation 32.37+2.66 251.0943. 39 252.69+17.83 675.80485.81 1 179.584+107.03
I E M2 5% Significant difference ns * % ns * *
“id /g D ight
e _ T Bk /g Dry weig * _
Treatment R 2 i PP i b7 R
Root Stem Leaf Fruit Aboveground Root:shoot ratio
SN HE B, Aerated irrigation 3.46740.11 36.02+0. 45 37.64+1.45 63.2141.83 136.8742.83 0.025 3£0.000 3
= )
AIHE B L 3.924+0.17 29.6340.03 31.454+0. 26 42.66+6.82 103.744+7.11 0.037 940.001 0
Non-aerated irrigation
F g s B
AP 5 ns % % * * * % %

Significant difference

T x FoRTE P<L0. 05 KF FARFMWRESR; « » FRTE P<0. 01 KF T A RENER S ins FoRTE P>0.05 KF T RBEM2ER., £ 2.

Note: * means significant difference at P<C0. 05 level among treatments; * * means significant difference at P<C0. 01 level among treat-

ments;ns means no significant difference at P=>0. 05 level among treatments. The same for Table 2.
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Table 2 Effects of aerated and no-aerated irrigation on fruit yield,irrigated water amount and IWUE of tomato

) bk ¥ I fiz 4 7 k6 - S8t e L THE 7
bR bR R wRmite TS ok RS
Jb 3 RO . . AR E AL/ % i %/
Fruit weight of  Fruit number of Weight of Irrigation o
Treatment r plant er plant er fruit Percentage of amount (kg » m )
ber P ber P P highest yield ¢ IWUE
=
m L(%A% L 1718.55+32. 34 12.340.33 139.4141.68 100 224.75 63.721
Aerated irrigation
hn A
P 1395.82£3.46  13.040.00  107.37+0.27 81,22 224.75 51.755
Non-aerated irrigation
2 =)
WENER « s « x «

Significant difference
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