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Growth and physiological characteristics of eggplant under
negative hydraulic head irrigation in greenhouse
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Abstract: [Objective) Effects of negative hydraulic head irrigation on growth and physiological charac-
teristics of eggplant in greenhouse were studied to provide theoretical and practical basis for greenhouse ir-
rigation management. [Method) The negative pressure value of 70 hPa was set for irrigation system and
weekly irrigation amount under normal irrigation was 1.5 times of water consumption under negative pres-
sure irrigation. Through the cultivation experiment of eggplant under negative pressure irrigation and nor-
mal irrigation in greenhouse, the plant growth dynamics.the change in soil water content within a week and
the physiological differences of eggplant under the two irrigation systems were analyzed. [Result] The soil
water content under negative pressure irrigation was controlled at about 14. 48%. Plant height,stem diame-

ter,leaf number and plant spread angle under negative pressure irrigation were higher than those under

Ll B W] 2014-10-24

[EEGTH] PR K2 E AR 55 2 L 005 4 55 H (2109021202)

[(EHFAT 2 EA9I78—), 2, Mg R AL Bl %, 1, FENF R A Y Y B AHF5 . E-mail: lixial 028@sohu. com
GEGEE] MW A976—), B, I vHFREA BI04, EENE - Y B4 F 58 . E-mail: xieyinggel 976 @nwsual. edu. cn



164 P AL AR MRB 3 222 4R (A SRR 2 B W44 %

normal irrigation. Compared with normal irrigation, the differences of plant height and leaf number were
significant. There were all bimodal curves for the daily changes of eggplant leaf photosynthetic rate, tran-
spiration rate and stomatal conductance under the two irrigation modes. Three parameters under negative
pressure irrigation were higher than those under normal irrigation with significant difference. Eggplant
yield under negative pressure irrigation was 1. 44 times of that under normal irrigation. Crop water produc-
tivity of negative pressure irrigation and normal irrigation were 17. 86 and 8. 27 kg/m?® with very significant
differences. Crop water productivity under negative pressure irrigation was 2. 16 times of that under normal
irrigation. [Conclusion) Negative pressure irrigation system can supply water steadily, control soil water

content precisely,and reduce soil leakage and soil surface evaporation effectively. It had good water saving

effect and improved eggplant yield and water use efficiency.
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Schematic diagram of negative pressure irrigation system
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Fig. 4 Diurnal variation of photosynthetic parameters of eggplant leaves under two irrigation modes
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Table 1  Yield and crop water productivity of eggplant under two irrigation modes
P CEEE YA AR K%
TE g 5 =X (ke » hm~2) A frui (m® » hm—2) (kg » m—3)
Irrigation mode g hm verage ruit m " g*m
Fruit yield weight Water use Water productivity
17K Sk #E % Negative pressure irrigation 20 966 0.178 1174.155 17. 86
HHWEE Normal irrigation 14 559 0.157 1761.232 8.27

M 1 S50 LIS L ok Sk E I S FE K B
1 174.155 m’ /hm” , % MLIE FE O E K & 1 761, 232

m® /hm? 5 671 7K Sk FETBE A H RLEE S A0 TSR SL R B
Sk 20 966 1 14 559 kg/hm?, f1 /K Sk R A 7
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