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Evapotranspiration and water- saving irrigation of four
perennia flowers in Beijing

Yuan Xiaohuan'? , Duan Liusheng’ , Sun Lu® , Wu Juying’
(1. State Key Laboratory of Plant Physiology and Biochemistry , College of Agronomy and Biotechnology , China Agricutural
Universty , Beijing 100094, China; 2. Beijing Research & Development Center for Grass and Environment , Beijing 100097 , China)

Abgtract In order to guide water-saving irrigation, evapotranspiration (ET.) o four perennial flowers, Dianthus
chinensisL. , Hemerocallis fulva L. , Iris tectorum Maxim. , and Sedum spectabile Boreau, was studied by mini-
lysimeter under controlled condition in 2006 at National Precision Agriculture Research Station, Xiaotangshan, Beijing.
Four irrigation levels were employed according to ET, feedback irrigation principle as follows, 100 % ET. , 75% ET. ,
50 % ET. , and 25 % ET, (ET. here means the evapotranspiration of plant at ample irrigation) . At 100 % ET, irrigation
level, D. chinensis and H. fulva had two ET. peaks in Juy and September, respectively, while |. fulva and S.
spectabile had a gentle ET. curve. The tota ET, was 432.61 mm for D. chinensis, 332.40 mm for H. fulva,
186.93 mmfor |. tectorum, and 161. 37 mmfor S. spectabile from June to October. According to the rainfall amount
at the experiment site in 2006 , additional irrigation was unnecessary for the four plants from June to August, but it was
needed in September and October; the irrigation amount was 185.38 mmfor D. chinensis, 154.32 mmfor H. fulva,
48.52 mm for |. tectorum, and 42.15 mm for S. spectabile. Growth and ornamental indexes o four species under
four irrigation levels were measured and analyzed and results show that the growth o D. chinensis, H. fulva, and
|. tectorum was not significantly irfluenced by the slight drought treatment at 75 % ET, in comparison to that o the
ample irrigation level at 100 % ET.. Remarkably, S. spectabile showed strongest droughtresistance and its growth
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varied insignificantly even at the irrigation level of 50 % ET, vs. 100 % ET.. In summary, D. chinensis, H. fulva, and
Iris tectorum would save 46.34, 38.58 and 12.13 mm d irrigative water, respectively, by adoption o 75% ET,
irmgation, and S. spectabile would save 21.08 mm if irrigated at 50 % ET; level.
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Table 1 Principle meteorologicd factors a the experiment ste from June to October ,2006
/ /
/ /% /% (kwy/nt’) (km/h)
6 24.6 319 90. 8 32.0 0.20 1.15
7 25.1 29.8 97.1 58.3 0.15 0.76
8 25.2 312 99.2 53.3 0.15 0.38
9 19.4 28.5 9.3 33.0 0.18 0.40
10 14.1 21.5 98.3 37.7 — 0.56
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Table 4 Qowth o four flowers a dfferent irrigation leves

Jom Jem /9 /9 fon? /
100 %ET. 32.67a 59.33a 51.69 a 7.40 b 0.14d — — — 20.67 a
T5%ET. 32.33a 46.67 ab 47.43 b 10.47 a 0.22b — — — 20.00 a
50 %ET. 28.67a 38.17 bc 28.44 c 5.36 c 0.19c — — — 6.67 b
25%ET. 33.00a 27.83c 14.41d 4.07 c 0.29 a — — — 0b
100 %ET. 26.67a 40.67 a 9.70 a 47.54a 4.90a 1234.92a 26.00a — —
TS%ET. 27.00a 36.33ab 7.36 a 50.30 a 6.83 a 993.43ab 26.33a — —
50%ET, 19.67a 32.67 hc 8.11a 34.53 a 4.26 a 585.46bc 21.67a — —
25%ET. 25.33a 28.83c 6.21a 33.33a 5.37a 407.78c  10.00b — —

100 %ET. 32.33a 37.17a 26.67 a 29.04 a 1.09 a 1918.74a 35.33a — —
TS%ET, 36.33a 3217a 23.57 a 25.62 a 1.09a 1316.43a 28.00a — —

SO%ET. 31.33a 24.67a 5.28 a 482a 09a 344.41a 12.33a — —
25%ET. 33.00a 21.67a 8.85a 9.24 a 104a 601.90a 14.67a — —
100 %ET. 38.33ab 28.50 a 17.87ab 21.27b 1.19¢c — — 1800a —
7T5%ET. 29.33bc 20.83 a 10.20bc  17.61 b 1.73b — — 19.67a —
S50%ET. 46.00a 32.75a 23.04 a 41.24 a 1.79b — — 19.67a —
25%ET, 21.00c 1850a 4.77c 14.12 b 2.96 a — — 6.33b —
,P=0.05 * —
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