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Spatiotemporal patterns of seed dispersal in Populus euphratica

ZHANG Yu-Bo', LI Jing-Wen, ZHANG Hao',ZOU Da-Lin', WU Feng-Ping', CHENG Chun-Long', LI
Jun-Qing'*, LI Shuai-Ying® (1. The Key Laboratory for Siliviculture and Conservation of Ministry of Education Beijing 100083,
China; 2. Forestry College s Hebei Agricultural University, Baoding 071000,China). Acta Ecologica Sinica,2005,25(8):1994~2000.
Abstract: The proposed investigation is carried on seed rain time, seed rain intensity, seed dispersal distance, the effects of
humidity and wind in fastigium phase. The seed rain duration of a plot fell into three successive phases—starting phase,
fastigium phase and subsidizing phase. Humidity and wind had great effects on the seed dispersal. The seed rain intensity was
positively correlated to humidity, most seed dispersed in the noon and afternoon when the humidity was relatively low in
daylight. The longevity of the seeds under full light and shade conditions were 6d and 40d,respectively. We found that wind
affected direction and distance of seed dispersal: the majority of the seeds distributed close to the maternal trees, only a little
part of seeds had long-distance dispersal. Wind factor determined direction and distance of the seed dispersal. In the direction
of wind, seeds had dispersal with longest distance, almost all the long-distance dispersal took place in this direction; in the
vertical and upwind direction, the seeds were more likely to distribute close to the maternal tress. The wind speed was highest
between noon and early afternoon, and the seed rain intensity got the climax simultaneously. The synchronization of wind
speed and seed rain intensity was an effective plant-controlled mechanism that facilitates Populus euphratica’s seed long-
distance dispersal. Duo to the brevity of seed longevity under natural conditions, the difference of seed rain time among the
three plots in our study might result from Populus euphratica’s adaptation to the temporal changes of the flood.
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Table 1 Community characteristic, seed rain time and seed rain intensity of the three plots
Plot No. 1 2 3
Place N 41°58'139",E 101°5' 208" N 41°59'41”, E 101°05'47" N 41°57"15",E 101°5' 89"
(
(cm))Arborous (32.3) (40. 2) (58. 4)
layer (Mean breast  Populus euphratica(32.3) Populus euphratica(40. 2) Populus euphratica(58. 4)
diameter (cm))
Community Shrub layer Tamarix spp- + Tamarix spp. + None
characteristics
Herb layer + + + =+ Sophora
Sophora alopecuroides Sophora alopecuroides Suaede — alopecuroides
Phragmites communis salsa Artemisia scoparia
Elymus dahuricus
Soil type Desert saline soil Desert saline soil Sandy soil
Seed rain commencing date 8 8 8 Aug. 7 15 15 July 8 5 5 Aug.
Seed rain terminating date 8 23 23 Aug. 7 23 23 July 8 15 15 Aug.
Seed rain duration (d) 15 9 11
(SRI Seed * m~2+d™ 1) 1576 2235 5461
Seed rain density (Seed * m~?) 23640 20115 60071
0 15d, (87%) (11
19 ,9d) ;@ s 15d 96.6%  3.4%,
28
2
Table 2 Temporal pattern of the seed rain intensity
Percentage of Percentage of
SRI in SRI SRI CrEENtage 01 b centage of Mean SRI of ercentage o
Date K o . X seed dispersal . X seed dispersal
Phase daylight in night in dytime . . seed dispersal different phases .
(day/month) (Seed ~2) (Seed ~2) (Seed 2y in daylight in night (V) (Seed gy ofdifferent
eed * m eed * m eed * m %) in night (% eed * m phases (%)
9/8 392.1 111.2 503.2 77.9 22.1 361.3 3.3
Initial phase 10/8 184. 6 34.9 219.4 84.1 15.9
11/8 2556. 6 39.2 2595.8 98.5 1.5
12/8 5022. 6 146. 1 5168. 6 97.2 2.8
13/8 4981. 1 40. 3 5021. 4 99. 2 0.8
14/8 1642.5 85.0 1727.5 95.1 4.9
Fastigium 15/8 1266. 8 45. 8 1312.6 96. 5 3.5 2327. 3 95. 3
16/8 743.7 34.9 778.6 95.5 4.5
17/8 1275. 6 41.4 1317.0 96.9 3.1
18/8 1743.0 79.6 1822. 6 95.6 4.4
19/8 1164.2 37.1 1201.2 96. 9 3.1
20/8 156. 2 25.1 181. 2 86. 2 13.8
21/8 66. 6 0 66. 6 100. 0 0.0 78.9 1.4
Subsidizing phase 22/8 47.0 3.3 50. 2 93.5 6.5
23/8 17.5 0 17.5 100.0 0.0
Mean value 1522.2 53.7 1576. 0
Total 22833 805. 5 23640 96. 7 3.3 — —
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Fig. 3 Wind speed during seed rain fastigium
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