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Table 1 Irrigation arrangement of celery at each growing period under different irrigation conditions
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Fig.1 Soil moisture content of celery during the whole growth
period under different irrigation conditions
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Fig.2 Diurnal variation of celery Pp* in each growing period under different irrigation conditions on typical sunny days
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Fig.3 Diurnal variation of celery Pp* and Gs, Tr, ¥ on sunny days at the heart-standing period under different irrigation conditions
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Fig.4 Correlation between celery Pp* and Gs, Tr, ¥ in whole growth period under different irrigation conditions
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Table 2 Path analysis of celery Pp* and meteorological factors under different irrigation conditions

= — N i i 4% AR
A3 HAZR R AR RPLIGER (¢ R VPD p— s
T4 0.784 0.771 - 0.391 -0.558 0.180 0.013
RH -0.687 -0.534 -0.564 - 0.546 -0.132 -0.150
N vPD 0.704 -0.617 0.697 0.470 - 0.153 1.320
WS -0.778 -0.197 -0.704 -0.357 0.479 -0.582
T4 0.801 0.850 - 0.347 -0.465 -0.118
FI RH -0.694 -0.474 -0.622 - 0.453 -0.169
VPD 0.731 -0.514 0.768 0418 1.186
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Fig.7 Inverse hysteresis of celery Pp* and 74 on typical days at different growing period and different irrigation conditions
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Table 3 Hysteresis time between celery Pp* and 74 on typical

days at each growing period under different irrigation conditions
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Change in Turgor Pressure in Celery Leaf under
Drip Irrigation and Its Determinants

XU Quanyue', ZHENG Lijian', SUN Xihuan", LI Xiaojian>, MA Juanjuan', GUO Xianghong', GUO Yong'
(1. College of Water Resources Science and Engineering, Taiyuan University of Technology, Taiyuan 030024, China;
2. Shanxi Water Conservancy Development Center, Taiyuan 030024, China)

Abstract: [Objective] Turgor pressure in crops varies with root water uptake as a response to occurrence of water
stress. This paper investigates how turgor pressure in the leaf of celery responds to drip irrigation and the factors
which affect the pressure variation. [Method] The experiment was conducted in a greenhouse. It consists of
sufficient irrigation (FI) and deficit irrigation (NI) treatment. Change in leave turgor pressure, characterized by
expansion parameters Pp and Pp*, in each treatment was measured using a probe. We also measured the
environmental factors and physiological traits of the plant, and analyzed their relationship with Pp/Pp* using
multiple regression, path analysis and time warping methods. [Result] (O The parameter Pp* maximized at
daytime and minimized at night on typical sunny days, regardless of the irrigation treatments and growing stage.
However, Pp* started to increase earlier in NI than in FI treatment, with the peak of Pp* in the former being
39.3%~66.7% higher than that in the latter. @ The diurnal change in Pp* was similar to that in the stomatal
conductance (Gs) and transpiration rate (7r). Pp* was positively correlated to Gs and 7r, but negatively to leaf water
potential (¥). @ The change in leaf turgor pressure varied with irrigation. The maximum and minimum Pp increased
gradually priori to irrigation and decreased rapidly after irrigation, especially in the NI treatment where the change
was more profound. @ Pp* was positively correlated to atmospheric temperature (74) and vapour pressure deficit
(VPD), but negatively to relative humidity (RH) and wind speed (WS). Path analysis showed that the highest
correlation between Pp* and 74, and VPD was an indirect factor affecting Pp*. Stepwise regression indicated that
WS impacted Pp* significantly only in NI. We also found that the impact of 74 on Pp* was not instant but existed a
delay, especially in NI where the delay was more than 10~30 min than that in FI. [ Conclusion] Variation in leaf
turgor pressure in greenhouse celery was closely related to irrigation amount and meteorological factors. Insufficient
irrigation increased the maximum turgor-pressure variation parameter but delayed the effect of atmospheric
temperature on the turgor pressure.
Key words: celery; turgor probe; stomatal conductance; leaf water potential; meteorological factors
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