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seedlings, the content of pigment (chlorophyll a, chlorophyll b and carotenoid content was decreased)
was generally lower than that of the control. Chlorophyll a, b and carrots in the process of pure Pb
tailing liquid condition made the content of carotene was decreased by 14. 6% than CK, 29.6% and
23.2%. The underground and aboveground of seedling Myriophyllum relative conductivity and Pb
tailing liquid were proportional to the concentration of which was higher than the control. With the
increasing of the concentration of Pb tailings,the treatment of the aboveground and underground part
of proline (Pro) content was showed the overall upward trend. The aboveground and underground
parts (AsA) and the content of glutathione (GSH) changes were showed low concentration and high
concentration decreased. In the 75% NH and 25% Pb stress condition, the content of AsA in the
aboveground and underground parts of Myriophyllum's seedlings were the highest,compared with the
control group significantly (P<C0. 05),increased 93.5% and 89. 8%. However, the aboveground and
underground parts of GSH's content increased by 35. 7% and 4. 36%. The experimental data showed
that spicatum could be used for ecological restoration of Pb contaminated environment as long as Pb
stressed environment to a certain degree.
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Table 1 Observation sites, time series and average dates of flowering phenology of lilacs H-H
R iy e o1 F# b g5, 7 e B R
Sites Year Initial stage  Peak stage Late stage Sites Year Initial stage  Peak stage Late stage
FE/REE Harbin - 1990—2004 05-05 05-10 05-18 HEARRT Jiamusi  1989—2003 05-07 05-12 05-24
##{& Hailun ~ 1987—2004 05-14 05-19 05-28 B# Fujin 1989—2004 05-12 05-16 05-24
WOT Nenjiang  1987—1997 05-14 05-17 05-20 FE3 Huma 1990—2000 05-20 05-24 05-30
#R Qinggang  1986—2004 05-11 05-17 05-22 F9 Ning'an  1991—1993 05-12 05-16 05-18
£ Jixian 1983—1991 05-10 05-16 05-30 B IF Fangzheng 1990—1997 05-16 05-23 05-30
R Tangyuan  1990—2004 05-10 05-14 05-29 #h#] Boli 1988—2003 05-04 05-08 05-13
$iE Fuyuan 1991—2004 05-13 05-17 05-26
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Note: A. Flowering initial stage; B. Flowering peak stage; C. Flowering late stage.
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Fig. 1 Variation characteristics of accumulated temperature more than 5 °C of lilacs in different places of Heilongjiang
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Fig. 2 Relationship between the accumulated
temperature more than 5 °C at the end of flowering
period and the average temperature in

May in Heilongjiang
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Table 2 Parameters of the accumulated temperature model on the beginning and end of flowering of lilacs

iR TR

Flowering initial stage Flowering late stage

FERINRE T,/ C BREME Tsum/CC - &) HHRIEE RMSE/d FIRE Tp/C FUERBHME Tsum/(C - & B4R RMSE/d

8.276 8 68. 38 4.53 9.917 3 99. 34 4.81
5.635 6 114. 38 4. 36 7.017 0 203. 90 4. 80
5.2197 125.18 4.27 6.276 9 230. 59 4.77
3.783 4 161. 52 4,23 6.086 7 233. 59 4.72
2.907 8 182.70 4,23 6.036 5 236. 29 4.70
3.015 2 180. 76 4.23 5.405 4 260.16 4.70
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Note: A. Accumulated temperature model of flowering initial stage; B. Accumulated temperature model of flowering late stage;
C. Improved accumulated temperature model of flowering late stage.
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Fig. 3 Simulation of initial and late flowering stage of lilacs by different models
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Flowering Phenology Characteristics and Simulation of
Lilacs Under Climate Change

LI Rongping , ZHANG Xiaoyue, LI Jing
(Liaoning Institute of Meteorological Science, Shenyang, Liaoning 110166)

Abstract; Accurate simulation of flowering and flowering time length of lilacs has important
significance for avoid allergies and blooming flowers tourism. The applicability of the accumulated
temperature model to lilacs flowering period was tested by using the simulated annealing algorithm, At
the same time, the principle of statistical index of the accumulated temperature of lilacs different
flowering period and its relationship with the temperature were discussed. The new simulation model
for the end of lilacs bloom was established. The results showed that accumulated temperature with
beyond 5 ‘C in the begin and mid of lilacs bloom had good stability, which were simulated using the
accumulated temperature model. Accumulated temperature with beyond 5 °C in the end of lilacs bloom
had big fluctuation, it had significantly positively relationship with average temperature in May,
temperatures raise resulted in extend of lilac flowering stage. The begin and the end stage of lilacs
bloom could be simulated well by accumulated temperature model, their highest explain rate was
45.1% and 26. 2%, respectively. However, using accumulated temperature equation with 5 °C and the
linear fitting equation of average temperature and accumulated temperature with 5 °C, the end stage of
lilacs bloom could be better simulated, the explain rate was 80.0%, significantly improved the
simulation precision of the phenology.

Keywords: lilacs; flowering ; phenology model; accumulated temperature



