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Fig.1 Soil water potentials under different treatments
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Fig.2 Cumulativeirrigation amount under different trestments
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Tablel Plant heightsof garland chrysanthemum under different treatments
$4E cm
4k B T1 T2 T3 T4 T5 T6
3129 H 12.2aA 10.8abcAB 11.2abAB 10.0abcABC 7.9dC 9.0cdBC
4H3H 17.8aA 16.1abAB 16.2abAB 14.3bcBC 11.5dC 13.0cdBC
4H8H 28.7aA 26.8abA 24.5cAB 21.0cBC 17.9cC 18.6cC
4H12H 41.5aA 40.2abA 36.5bcAB 33.4cBC 28.3dC 28.9dC

Ee R E PR, A PR AR 2 Duncan s, WE ZERALRY, NG FEMRE ¢=0.05, KEFEME =001, FF.
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Fig.3 Growth rate of plant height of garland chrysanthemum
under different treatments
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Fig.4 Dry matter of garland chrysanthemum plant under different
treatments
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Table 2 Garland chrysanthemum evapotranspiration cal culated with

water balance equation, Chrysanthemum coronarium yield and
WUE in different treatments

RNV

R

E T O
mm mm mm
T1 305 45.6 259.4 31250aA 120.5
T2 195 43.9 1511 31400aA 207.6
T3 145 28.7 116.3 25542bB 219.7
T4 100 24.6 75.4 11733cC 155.6
T5 100 154 84.6 8342dC 98.6
T6 70 17.7 52.3 8885dC 169.8
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Fig.5 Relation of thetotal ET to soil water potential for different
treatments
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Fig.6 Effect of different irrigation thresholds on the yield and
WUE of the garland chrysanthemum.

3 & i

T T 0] i T A G, R A AN [ K
IR R, TR, AR AT L, AT
N e

D {EHE AN F YT, +KFAE-40~-15 kPa
Y0 TR P T o R B K BRI R BT R B, Tk 3
ri T -15 kPalty, & M A Ak, #EK TR h-15 kPa
i, PeEd, WK FBRAE-15~-10 kPa Z AR, T
- mZmA T, UK BACT-20 kPa iy, miosit ik
HE RS . T2 5 T1, T3, T4, T5. T6 4b#E
FHLE, 435377 0.5%. 18.7%. 62.6%. 73.4%. 71.7%.

2) fE T E AR, AE 7R v DURT L 2R IE £
IKFim 125 kPa, A RECRIE T IR . A5 Kyt
BCH T RAG, BRI i

) HitgrEEE, R ERENELY, &K
73 M R0 N (RRE 7K T BR A —20~—15 kPa, 454 17K %
A LAE - B B OL T, b B R R, k)
K H

A) T PR R A KSR N TR, BEKTR R
h=10 kPa I, A7 11 R ARG, AE TR ) S 4
ARKA W, MK TR A-15 kPa b, HARFIIAAK
RN, ARJE S AR, [RIA: gk 21 5 bR =
MREZK N BN T-30 kPa I, i /K 20 ria Wi, Fhim
ANBEIEH A o Fr LAA)D 300 T O E KT BR R —15 kPa,
AMTHEAEK, wTREE & K H .

FEARI T, 1R AR BT AT AR KT B
R, A ARSI, KR BR A -30~-25 kPa
IS, T R A R AR AR, T HL, WEZK TR B A —25 kPa
N, e R T BCE AR, BT AR T A
JEH, RN TR A REK TR, A BESRAF B ™
H, HNK.

(& % 3 #]

[ hGE, AhEE, i, & HOGIR MRS FEMTK
KRR, #EMEHEK 24, 2008, 27(2): 53—56.

Sun Lei, Sun Jingsheng, Liu Hao, et al. Water requirement

rules of tomato in sunlight greenhouse [J. Journa of

Irrigation and Drainage, 2008, 27(2): 53—56. (in Chinese

with English abstract)

[21 Afrfe, KEALgE, REW, & KSR E RN
FKHAFNR IR TSI PEACRIP) 279, 2003, 23(8):
1372—1376.

He Hua, Du Sheni, Liang Yinli, et al. Effect of soil moisture

on water requirement rule and water use efficiency of

cucumber in greenhouse [J. Acta Botanica Boredli-

Occidentalia Sinica, 2003, 23(8): 1372—1376. (in Chinese

with English abstract)

[B1 =, 2. SRR AS A RE K B R AE SR ARG
AT R R[], R TR, 2007, 23(9):
176—180.

Pel Yun, Bie Zhilong. Effects of different irrigation maxima

on the growth, quality and physiologica characteristics of

lettuce in plastic greenhouse [J]. Transactions of the CSAE,

2007, 23 (9): 176—180. (in Chinese with English abstract)



98 Aeb T2 25 2011 4F

(4 32, iz, BRI AR R B A S At KA KRR, T EAREREE, 20086,

PRREPEEmIL]. A T2, 2008, 24(9): 105—108. 39(2): 425—432.
Pel Yun, Bie Zhilong. Effects of different irrigation minima Zhang Hui, Zhang Yulong, Yu Na, et a. Relationship
on the growth and physiological characteristics of lettuce between low irrigation limit and yield, water use eficiency of
under plastic greenhouse]J]. Transactions of the CSAE, 2008, tomato in under-mulching-drip irrigation in greenhouse [J].
24(9): 207—211. (in Chinese with English abstract) Sciatia Agricultural Sinica, 2006, 39(2): 425 — 432. (in

[5] Wang D, Kang Y, Wan S. Effect of soil matric potential on Chinese with English abstract)
tomato yield and water use under drip irrigation condition[J]. [12] HX, SRFM, BEUB, 2% 52 H T i K s R R
Agricultural Water Management, 2007, 87(2): 180—186. FeMid KR E . B m R R, TR R

(6] ERGH, REERPE. A ARUR UL E W EE SR R R R Uy WL, 2006, 24(5): 88—92.

AL TRXCARERT L, 2005, 23(3): 58—64. Tian Yi, Zhang Yulong, Yu Na, et al. Effect of different low
Wang Fengxin, Kang Yuehu. Scheduling drip irrigation for irrigation limit on growth, quality and yield of tomato under
potato with tensiometers [J]. Agricultural Research in the subsurface drip irrigation in greenhouse[J]. Agricultural
Arid Areas, 2005, 23(3): 58—64. (in Chinese with English Research in the Arid Areas, 2006, 24(5): 88—92. (in Chinese
abstract) with English abstract)

[ EEEP, KEE, KER. FR RS KT B2 [13] wkZeik, TWE, KIRG. LK R =GR ek

AR B[, N HEA 4], 2004, 15(5): 767 BN K 5 2 B (R S A [T, AR A 24, 2002,
—771. 13(11): 1399—1402.
Zhu Ge Yuping, Zhang Yulong, Zhang Xudong. Effects of Zhang Xianfa, Yu Xianchang, Zhang Zhenxian. Effect of soil
lower limit of subsurface drip irrigation on tomato growth water on the growth and physiological characteristics of
and its yield in plastic tunnel [J] .Chinese Journal of Applied grafted and non-grafted cucumber in greenhouse [J]. Chinese
Ecology, 2004, 15(5): 767—771. (in Chinese with English Journal of Applied Ecology, 2002, 13(11): 1399—1402. (in
abstract) Chinese with English abstract)

[8] Hegde D M. Effect of soil matric potentia, method of  [14] Alvarez Castellanos P P, Pascua Villdobo M J. Effect of
irrigation and nitrogen fertilization on yield,quality,nutrient fertilizer on yield and composition of flowerhead essential oil
uptake and water use of radish (Raphanus sativus L.) [J]. of Chrysanthemum coronarium (Asteraceae) cultivated in
Irrigation Science, 1987, 8(1): 13—22. Spain [J]. Industrial Crops and Products, 2003, 17(2):77—81.

[9] Shock C C, Feiberterik, et a. Irrigation criteria for drip- [15] Vaente M E, Borreani G, Caredda S, et al. Ensiling forage
irrigated oniong[J]. HortScience, 2000, 35(1): 63— 66. garland (Chrysanthemum coronarium L.) at two stages of

[10] Haise H R, Hagan R M. Soil, plant and evaporative maturity and at different wilting levels [J]. Anima Feed
measurements as criteria for scheduling irrigation [M]. In: Science and Technology, 2003, 108(1/4): 181—190.

Hagan, RM.H.R. Hase, and T.W. Edminster (eds). [16] Chung K M,Park Y D. Development of an agrobacterium-

Irrigation of agricultural lands. ASA, Madison, WI. 1967, mediated transformation system for regenerating garland

577—604. chrysanthemum (Chrysanthemum coronarium L.) [J]. Journal
[11] SKME. SRESE, B, S IR A R S of Plant Biology, 2005, 48(1): 136—141.

Effect of different irrigation thresholds on growth and yield of garland
chrysanthemum (Chrysanthemum coronarium L.) in greenhouse

Yang Wenbin', Hao Zhongyong®*, Wang Fengxin’, Su Limao®, Yao Jinfeng®, Ma Jun®, Hu Jialin®
(1. Center for Agricultural Water Research, China Agricultural University, Beijing 100083, China; 2. Beijing Hydraulic Research Institute,
Beijing 100048, China; 3. Yanqing Water Resources Bureau, Beijing 102100, China)

Abstract: An experiment was conducted to study the effect of different irrigation thresholds on yield and growth of
garland chrysanthemum under simulated micro-spray irrigation in greenhouse. The experiment included six treatments,
which controlled soil water potential (SWP) at 15cm depth with -10 kPa (T1),-15 kPa (T2), -20 kPa (T3), -25 kPa
(T4),-30 kPa (T5) and -40 kPa (T6), respectively. The results showed that effect of different irrigation threshold on the
crop yield was significant. Treatment T2 had the highest yield and compared with T1, T3, T4, T5 and T6, its yield
increased by 0.5%, 18.7%, 62.6%, 73.4%, 71.7%, respectively. Irrigation amount of T2 was 195 mm throughout the
growth period, saving 56.4% than that of T1. The plant height and growth rate of T2 had no difference from T1. When
the irrigation threshold was lower than -25 kPa in SWP, garland chrysanthemum would be under severe water stress,
negatively affecting seedling emergence and restraining its growth. The SWP of -15 kPa was recommended as the best
irrigation threshold for garland chrysanthemum, because of both high-yield and water-saving.

Key words. greenhouses, irrigation, experiments, garland chrysanthemum, yield, irrigation amount, irrigation threshold



