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Abstract Quantitatively monitoring the plant evapotranspiration (ET) and water consumption is significant
important in selecting appropriate plants, planning urban ecology and garden, and precision management of water
resources. This study carried out daily monitoring of ET and water consumption for subtropical urban potted
plants, Hydrocotyle vulgaris (HV), Narcissus jonquilla (NJ), Peperomia tetraphylla (PT) and Phalaenopsis hybrid
(PH) in Guangzhou by weighing from November 1, 2019 to October 31, 2020. The results showed the daily mean
ET against the pot area was 3.5, 2.5, 2.5 and 1.8 mm, and the annual ET against the total leaf areas were 162,
29, 74 and 123 mm for the HV, NJ, PT and PH, respectively. The variation of ET for the 4 plants were positively
related with air temperature and negatively associated with relative humidity (RH) during day and night time. The

Pearson correlation coefficient (CC) of HV’s ET with air temperature and RH were significant. Surprisingly, NJ’s
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ET showed weak CC with air temperature. Both PT and PH’s ET displayed significant CC with air temperature
and RH during day time but weak CC with RH during night time. The 4 plants had evidently higher ET during

days with larger wind speed, but similarly low ET in conditions of continuously dry soil or damp air (RH >80%).

Based on the daily mean temperature and RH, the improved approach of air saturation deficiency could well
estimate the 4 plants’ ET (R*=0.52-57, RD = -0.9%-4.4%), and has significant implication for estimating their

potential ET and designing automated watering system.

Key words potted plants; evapotranspiration; weighing; air saturation deficiency
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Note: (D Hydrocotyle vulgaris, (2) Narcissus jonquilla, (3 Peperomia tetraphylla, 4 Phalaenopsis hybrid, (5 Glass cup and

Electronic scale, (©® Thermometer and humidometer.
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Figure 1 The study plants and instruments
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Table 1 The pot diameter, total leaf areas and the mean ET during 2019-11-1—2020-10-31

A IKHR R KA HE B 22
Items Cup HV NJ PT PH
A5 B AT /em Diameter 6.4 9.0 10.0 (¥15.0) 14.0 14.0
A AL AN /em®Areal 322 63.6 78.5 (¥176.7) 153.9 153.9
T FH /em®Area of leaves 499.4 41448 1 867.5 842.2
MR - AEAE A Area of leaves : Areal 7.9 52.8 12.1 5.5
M ZER /g Total ET weight 7243 8073 11 888 13772 10370
Eﬁ{igftiégjifihnnl 2251 1269 914 895 674
. NP
gg{iif!fiﬁf?iﬁijﬁ e 162 29 74 123
RV
" K “ e e
H¥2&80E / (mm - d') Daily ET 6.2 3.5 2.5 2.4 1.8
HRZEMGE / (mm - 12 1) Day ET 4.6 2.6 1.8 1.9 1.2
i 254/ (mm - 12h") Night ET 1.6 0.9 0.7 0.5 0.6
FIRZERE « o b Z8H{ Day ET @ Night ET 2.8 2.9 2.7 3.4 1.9

TE: % RKIFAETE 2020 4F 3 H 21 HAB e, BRI RSO 15.0 cme IR 7:30—19:30 [, 1 | 19:30—7:30 I, Fx
A SEATEES | h 284 s SHTEIRRAE 2020 4F 12 F 21 HIEE

Note: *HV was planted in a larger pot (d=15.0 cm) on March 21, 2020. Weighing time are at 7:30 and 19:30 with about one hour
shift occasionally, day time is from 7:30 to 19:30, and night time is from 19:30 to 7:30 of next day. The total leave areas were

measured on December 21, 2020.
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Table 2 The daily mean air temperature, RH, glass evaporation and plant ET in each month during 2019-11-1—2020-10-31

At ST OMRRRIE % KA mm o GG mm KAEmm BE mmo BB /mm
Month Temperature RH Cup HV NJ PT PH
11 23.4 48 9.0 6.8 5.1 2.8 2.3
12 18.8 48 7.4 32 3.0 2.5 2.1
1 18.0 58 5.1 2.4 2.7 1.9 1.4
2 18.3 64 3.7 1.3 2.0 1.5 1.2
3 21.4 74 3.6 1.1 1.8 1.7 1.0
4 21.7 68 4.4 1.7 1.3 1.4 1.2
5 28.8 69 7.8 33 2.1 2.7 1.5
6 29.3 75 7.6 2.9 1.8 2.7 2.5
7 30.8 65 11.2 4.6 2.8 3.6 3.2
8 29.7 71 5.1 4.7 2.3 3.0 2.0
9 28.5 74 5.0 4.7 2.6 2.6 1.6
10 25.6 57 6.0 59 3.1 3.1 2.1
¥ Mean 245 64 6.2 3.5 25 2.4 1.8
bR Stdev 52 14 3.6 2.1 1.3 1.0 0.9
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Figure 2 The scatter plots of the half-day glass cup evaporation against air temperature ( a,b ) and RH(c, d),and the
estimated evaporation against the measurements (e,f)
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Figure 3 The daily mean air T, RH and the daily ET for Glass cup, HV, NJ, PT, PH

& 3SiR. RH KUK 4 MERLHAEBRMG LHZEREHEREBEBEE Pearson ZH1HX RBEMR
Table 3 The Pearson Correlation Coefficient (CC) matrix during day time and night time

5 H Ttems L /°C FHXHRE /% JKAR iR KAE HE T >
Temperature RH Cup HV NJ PT PH
4K Day time 25.4 61 4.6 26 1.8 1.9 12
R JE Temperature 0.17 0.33 0.44 0.06 0.56 0.35

AHXHEEE RH 0.42 -0.55 -0.46 -0.64 -0.39 -0.48
JKHR Cup 0.37 -0.18 0.62 0.64 0.68 0.75
B HV 0.36 -0.30 0.48 0.77 0.73 0.62
K A7 NT 0.13 -0.51 0.51 0.72 0.62 0.61
L PT 0.48 -0.11 0.63 0.62 0.58 0.78

> PH 0.50 -0.16 0.70 0.61 0.58 0.76

% | Night time 23.6 67 1.6 0.9 0.7 0.6 0.6

TE: AR (7:30—19:30) 47 1A, Wb (19:30—7:30 (5 ) Z2 F iy, Walll F 1% 2019-11-1—2020-10-31,
Note: day time (7:30-19:30):upper right, night time (19:30-7:30): lower left. Measuring duration is November 1, 2011 to October
31,2020.
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Figure 4 The scatter plots of the estimated ET against the measured ET for the 4 potted plants at calibration (a~d) and
validation (e~h)
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