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Effects of Irrigation Methods on Water Consumption and
Substrate Temperature of Palletized Sedum lineare Thunb

HAN Jingjing, RAN Maoyu

(School of Architecture, Huaqiao University, Xiamen 361021, Fujian)

Abstract: 8 irrigation samples of palletized Sedum lineare Thunb were carried out, and the effects of different
irrigation methods on the water evaporation, water consumption and substrate temperature of the samples were
measured and compared under the typical summer climate in Xiamen City. The results show that; under the
condition of intermittent bare irrigation once a day for palletized Sedum lineare Thunb, the time point of irriga-
tion has little effect on its daily water evaporation, but has a time sequence effect on its hourly water evapora-
tion. Under the condition of continuous irrigation with water suction material, the material and method for wa-
ter suction has little influence on the daily and hourly water evaporation; comparing with the intermittent irri-
gation with bare irrigation once a day, on the continuous high temperature days in summer, continuous irriga-
tion with suction material can save 18% of water consumption at least per day in summer and significantly re-
duce the mean value and amplitude value of substrate temperature; for 3 days without irrigation, its daily wa-
ter evaporation decreases significantly; for 6 days without irrigation, its daily water evaporation is close to ze-
ro.
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Fig.1 Outer dimensions and arrangement of thermowells of palletized Sedum lineare Thunb Cunit: mm)
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Tab.1 Watering method corresponding to each sample
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Fig. 5 On-site test layout of each sample
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Tab. 2 Test range and accuracy of each instrument
X% 8L 5 24 Bk i 4 WY 2 T
PH-1 B3 40 toa/ C —40~80 +0.1
PH-1 # 8 K 43 RH/ % 0~100 +0.1
PH-1 B R4 vo/me s ! 0~70 +0.3
PH-1 %8 4ul Io/Wem? 0~2000 <5%
JTRG- [T 4 TR #6:4% tsy/C —200~4300 £0.001
ACS-C H1,FFF W/kg 0~15 +0.001
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Fig. 6 Outdoor air temperature and relative humidity variation with time
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Fig. 7 Outdoor horizontal solar radiation accumulation and wind speed variation with time
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Tab. 3 Statistic results of daily evaporation of each sample (kg)

H A : I By
Al A2 A3 A4 Bl B2 B3 C1 MJ + m
7/5 0. 920 0.874 0.936 1.074 0.973 0. 865 0.994 0.693 25.017
7/6 0.937 0.914 0.993 1. 048 1.033 0.941 1.034 0. 287 23.852
7/7 0.997 0.963 1.020 1.078 1. 105 0. 957 1.078 0.118 24.023
7/8 0.721 0.725 0. 686 0.752 0. 790 0.678 0.748 0.054 13.919
7/9 0.515 0.514 0.494 0.519 0. 540 0.495 0. 547 0.026 8.723
7/10 0.769 0.772 0.776 0. 814 0. 839 0.761 0. 830 0.038 17.096
7/11 1. 080 1.033 1. 061 1.108 1. 165 1.017 1. 135 0.036 28.158
7/12 1.163 1. 097 1. 147 1.219 1.229 1.034 1.199 0.037 29. 342
7/13 1. 147 1.017 1.128 1.219 1.121 0.892 1. 025 0.021 30. 272
7/14 1. 067 1. 002 1.051 1. 142 1. 094 0.947 1. 080 0.014 27.643
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Fig. 8 Hourly evaporation variation with time on sunny July 13
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Tab. 4 Statistics of water consumption in bare irrigation experiment (kg)
éﬁ = Y i&j
i 15 28 38 15 55 Ul
BRUE 3 KB K FE & 4.165 4.432 3.780 3.530 3. 890 -
V- Y 4 OK FE B 1. 388 1.477 1. 260 1.177 1.300 1.320

4 BERRMBEEMNIERS SN

TURE 7K 3 78 ik R b SRS SR Bl FEY e ik 7k 78 8 B SR . AT T 7K 73 28 e FZ I K 73 2
i F 0 M R AN R A 5 TR ) U ) R T L B A e R AR S () L] R g P ] 0 TR] B % T e
BRI B T REA R0 . PR 26 A2, A4.B1.B2. B3 IR N AURIEAT R IR IA C1 ke BEAT X L
G AT 6 AR 3 R R E (e BELAE IR 6] PR 22 AL AP 9 7 . 3R 5 DB BTG H 4530 B AR IR (EL. 32 5
Hh B T/ IR A RC(E D R R i T R (E D AR W

MIEL 9 FIZE 5 ATWIR A Ad ik H TR — AR i/ IR IE (R S A R B fe /. X T
Fi AR W IR R K R LIS v R BRI K G T Ak B B AR I Y SR AZ R I D B
FIRTF A4 BRE(HIET B ALAN C AL s 6 A KB 4 i B A2 URE TR BE 2 T A4 3lRe L BROETE
ISP IE0) A A 6L 25 5 8 T 1 SR A1 o SR A ] 80 R 8 M A D R 5 7 DI K B B 1 B A2 3
it 2 #R i T AR D AL AR . Ry T N A R RS IE b D LR S e TR A i 2 R A S

http: // www. hdxb. hqu. edu. cn



&4 R, GF . DRy AU R U PR SR P RE OK R S RO ) 479

B1.B2. B3 U 75 #R 8 I 8] o5 5L RE A T B Rtk [ TR B4 . 3R el TR e I Al AR 2L

48

— A2 ......... Bl ............. B2
F B3 3 ——A4
40

1
o
=
S

12:00 |-
0:00 -

W

9 bR IS R U A N ] 1 A Al
Fig. 9 Temperature variation of soil substrate bottom with time
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Tab. 5 Statistical results of daily average and amplitude values of substrate bottom temperature )

1 ke :

A2 A4 Bl B2 B3 Cl
7/5 28.32/2.98 27.89/3.01 29.72/5.27 29.53/5.00 29.23/5.96 30.03/6. 44
7/6 28.47/2. 84 27.30/2. 39 29.20/5. 34 29.56/4.79 28.99/5. 34 30.06/4.98
7/7 28.43/3.43 27.33/3.20 29.21/4.52 29.13/4.75 28.93/4.25 30.07/5.06
7/8 28.45/3.05 27.03/2.38 28.46/3.04 28.24/4.70 28.37/3. 38 29.51/4.10
7/9 27.82/0.52 26.43/0.48 27.55/1.79 27.35/2.02 27.56/1.53 28.64/2.01
7/10 28.33/3.36 26.56/2.48 27.89/4. 41 27.70/4. 30 27.91/5.65 29.61/7.81
7/11 28.87/2.72 27.04/2.76 28.68/3.98 28.50/5. 19 28.79/4.10 31.10/9. 34
7/12 29.53/4.35 27.58/3. 34 29.70/4.58 29.26/5.93 29.65/5.26 33.44/8.51
7/13 30.25/4.59 28.35/3. 14 29.91/5.98 29.72/6.97 30.22/6. 60 36.02/9. 69
7/14 30.18/4. 27 28.60/4.06 29.61/5.56 29.55/7. 80 30.07/6.08 36.87/9.06
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