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Seed rain and soil seed bank of Platycladus orientalis
plantation in Weibei Loess Plateau

YU Ze-qun*,LIU Jin-liang*, YANG Ting-ting" ,ZHANG Shun-xiang®,
ZHAO Zhong*, WANG Di-hai*

(a Key Laboratory of Environment and Ecology in Western China ,Ministry of Education ,
b College of Horticulture s Northwest A& F University ,Yangling s Shaanxi 712100, China)

Abstract; [Objective) This study investigated the composition, quality and dispersal regularity of seed

rain and soil seed bank of Platycladus orientalis plantation in Weibei Loess Plateau to provide theoretical

basis for the recovery and continuing operation of Platycladus orientalis plantation. [Method) Three per-

manent plots were set in each population including tended (tending rate was about 30% ) ,no-tended Platy-

cladus orientalis plantations and Robinia pseudoacacia-Platycladus orientalis mixed plantation in Hu

aip-

ing forest farm of Yongshou county,Shaanxi province. Seed rain was collected every 7 days from August to

October in 2012 and seeds in soil seed bank were collected in November 2012 and August 2013, respect

ive-

ly. Viability of seeds was measured using seed germination method and density of natural regenerated seed-
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lings in each plot was investigated. [Result] The seed rain of no-tended Platycladus orientalis plantation
started from 10" August,reached the peak in later August and early September,ended on 12" October. In
November 2012, intact seeds accounted for 47. 18% in soil seed bank with germination rate of 17. 30% ;
while in August 2013, the number of intact seeds decreased to 0. Seed rain of tended Platycladus orientalis
plantation started from 10" August,reached the peak at about 7" September,and ended on 5" October;In
November 2012 and August 2013, intact seeds accounted for 42. 24 % and 13. 48% respectively in soil seed
bank with germination rate of 29. 10% and 0. Seed rain of Robinia pseudoacacia-Platycladus orientalis
mixed plantation started from 10™ August,reached the peak during 7" September to 14" September, ended
on 12" October;In November 2012 and August 2013,intact seeds accounted for 53. 85% and 20. 97 % re-
spectively in soil seed bank with germination rate of 26. 27 % and 0. At the beginning of seed rain, vacant
and incomplete seeds were the majority in all the three kinds of plot; while intact seeds dominated during
the peak time of seed rain. Soil seeds mainly distributed in the litter layer with little in soil layer of 0—2 c¢m
and fewer in soil layer of =2 cm. [Conclusion] Density of soil seed bank reduced greatly,germination rate
of intact seeds dropped to 0,and ratio of rotten seeds increased dramatically before the falling of seed rain,

indicating that Platycladus orientalis plantations could not form stable and effective seed bank on the

ground in Weibei Loess Plateau.

Key words: Weibei Loess Plateau; Platycladus orientalis plantation;seed rain;soil seed bank
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Table 1 Characteristics of 3 Platycladus orientalis plantations in Weibei Loess Plateau

s s . M/ . 175 .

BT 4k /m B g/ ) TARE/M e i 0

Plot type Altitude Aspect Slope Average DBH S/ em Canopy cover

M St >0k height Litter depth -Anopy

#H Tended 1245~1 263 E-S 12~19 4.6 6.3 2.9 0.61
R AZ Mixed 1 155~1 176 w 14~21 4.2 5.8 3.5 0.73
KHH No-tended 1184~1 212 E-S 10~15 4.4 6.0 3.3 0.72
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Temporal dynamics of seed rains in different

Fig. 1

Platycladus orientalis plantations in Weibei Loess Plateau
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Table 2 Cumulative characteristics of seed rains in different Platycladus orientalis

plantations in Weibei Loess Plateau (n=18)

o e o g - S s 5 7 i 5/ [ i/
ey TR/ SE R Tt/ e % Yo AmE TR/ AENTE HEH TR
o Hls 2 Y S = N S Chi » m™2%) CRL » m™2) Chi » m™2)

ki e m—2) Chi » m™2) Germination . .
Plots type Total seeds Intact seeds rate Un-intact Seeds damaged Seeds predated
otal seeds nact seeds seeds by insects by animals
#£H Tended 212.724+17.09 a 89.49+4.57 a 26.014+1.47 b 55.1443.76 a 34,224+2.35a 33.8741.46 a
3 Mixed 163.38410.89 b 69.43+4.61 b 30.75+2.14 a 39.99+3.75 b 28.694+2.18 b 25.27+2.59 b
7N’<O‘J?Eeided 120.54-+10.66 b 48.814+3.47 ¢ 22.56+1.94 b 30.5941.34 ¢ 20.5140.91 ¢ 20.6343.54 ¢

T« RSB E bR AN Rl/NG i R o8 22 57 3 (P<<0.05) ., & 5 [l

Note: Different lowercase letters in each column indicate significant difference at P<Z0. 05 level. The same as table 5.
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Fig. 2 Seeds distribution of two seed traps for different Platycladus orientalis plantations in Weibei Loess Plateau
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Table 3 Temporal dynamics of soil seed bank in different Platycladus orientalis plantations in Weibei Loess Plateau
s AR T/ AT/ R AT/ . ,
. . 2/ = =/ /0 ) e =/
FEE 0 fyw o RERTR/ O BREG TR0 gimen gemd  SOHTR
ki » m™—? Cki » m™—2) Germination . kL » m™2)
Plots type Date . Un-intact Seeds damaged ~ Seeds predated
Seed bank Intact seeds rate . . Moldy seeds
seeds by insects by animals
E 2012-11 130.55+12.33 55.1542,27 29.10+4.75 50.04+5, 45 10.22+2.82 11.50+1.31 3.6240.53
Tended 2013-08 35.25+4. 54 4.75+0.27 0 8.50+0.45 3.61+0.41 5.2540.55  13.12+1.35
R 2012-11 80.23%6.76 43,20%3.66 26,27=x3.20 25.47+4.39 5.42£1.05 4.304+0.63 1.824£0.28
Mixed 2013-08 16.6943.75 3.504+0.51 0 5.5041,32 3.76+1.24 2.75+0.33 5.16+1.84
P Rin 2012-11 48.13438.38 22.7144.49 17.30+2.74 10.29+3.55 8.4940.61 4,3343.54 2.3040.05
No-tended 2013-08 13.63£0. 44 0 0 3.45%0.58 1.72£0.86 1.95£0. 64 6.50+1.27
x4 BEEITSEARAXEMNMKTERTFENEENH

Table 4 Vertical distribution of soil seed bank in different Platycladus orientalis plantations in Weibei Loess Plateau

T b 2 8 H Witk Z/ Ok » m™?) 0~2cm +J2/Ch » m™?) 2~10 em +)2/Chi + m™?)
Plots type Date Litter layer 0—2 cm soil layer 2—10 cm soil layer
hE 2012-11 113.2048.79 8.44+3.18 2.25+0.15
Tended 2013-08 22.64+2.76 17.32+3.47 0

w2 2012-11 67.50+7.83 4.25+1.16 1.7040. 30
Mixed 2013-08 13,4044, 32 6.55+0.51 0
KILH 2012-11 39.7543. 46 4.714£0. 60 0

No-tended 2013-08 11.70+1.43 0 0.33+0.17

5 BEELISEARXENMAKYDEHESR T
Table 5 Seedling quantities in different Platycladus orientalis plantations in Weibei Loess Plateau
1 2 Y R/ CRL e m™ %) LM B R/ ChL « m™2) FETR/ %
Plots type Germination of seedlings Survival of seedlings Mortality rate

Pt H Tended
138 Mixed

K4t H No-tended

6.314+0.15 a
4.134+0.06 b
0.7040.01 ¢

2.37+0.06 a
1.3640.05 b
0.1840.02 ¢

62.70+7.40 a
68.3045.50 b
74.6046.80 ¢
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