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Abstract: To determine how seeds improve their individual fitness by regulating their germination characteristics, we
selected seven species with obvious canopy and soil seed banks in the hill-gully Loess Plateau. Effects of the duration of
canopy storage ( five storage periods) and soil storage (burial periods of five years) on seed germination were analyzed,
which’ were compared with seeds of just matured or stored in laboratory as control. And the germination strategies of seeds

after storage in canopy seed bank and soil seed bank were discussed. Our results indicated that the seed germination
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characteristics of the seven species were obviously different after storage. For Rosa xanthina and Cotoneaster multiflorus ,
storage improved the seed germination ability of the soil seed bank but had no effect on that of the canopy seed bank, and
the seed germination rates of the soil seed bank of the C. multiflorus was considerably increased. For Lespedeza davurica and
Sophora davidii, storage improved the seed germination ability of the canopy seed bank but weakened that of the soil seed
bank. Meanwhile, the seed germination lasting times of the canopy seed bank were prolonged after storage, whereas the seed
germination rate and seed germination lasting times of the soil seed bank were accelerated and shortened for L. davurica,
respectively. For Artemisia giralaii and A. gmelinii, seed germination percentages initially increased but then declined-as the
duration of canopy storage increased, whereas the seed germination rate initially declined and then increased. Storage of the
soil seed bank also delayed the seed germination for both species, whereas storage of both the canopy and soil seed banks
increased the seed germination rates of A. gmelinii. For Syringa oblate, seed germination percentages initially increased but
then declined as the duration of canopy storage increased, and storage of the soil seed bank both increased ‘the germination
rates and promoted seed germination. In conclusion, seeds from the hill-gully Loess Plateau either (‘). took full advantage
of favorable conditions to finish regeneration in right time quickly by increasing germination percentage, speeding up seed
germination rate and germinating at high concentration during the early stages of storage or<(:2) shared the risk of
unfavorable conditions by reducing germination percentage, slowing down seed germination rate and deferring seed
germination through seed storage in the canopy or soil seed bank. In addition, the relationship between seed germination
characteristics of the canopy storage and that of soil seed bank storage indicated that plant use the division and cooperation
storages of canopy and soil seed bank to adapt environments and to respond disturbance, which strategies mainly presented

as single-dominant and tow-complementary patterns.

Key Words: hill-gully Loess Plateau; canopy seed bank; soil seed bank; seed germination; seed strategy
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Table 1 The characteristics of seeds of the study species

iR BR Limitation period of storage

Wb Bt W5 .

Species Family Study object iPERL S RERS SR SRS
Aerial seed bank Soil seed bank

BRI Artemisia gmelinii 3%} Composita J4 R Achene 7—10 A >5a

2585 Artemisia giralaii %5} Composita JEHE Achene 7104 H >5a

K BT Lespedeza davurica T A} Leguminosae il Seed 7—10 1A >5a

MR il Sophora davidii TR} Leguminosae ¥ Seed 7—101H >5a

& T Syringa oblata ARIEFL Oleaceae FlF Seed >10 A 1—2a

BRI Rosa xanthina W R Rosaceae S5 Fruit >101H >5a

JKMIT Cotoneaster multiflorus FEBl Rosaceae RS2 Fruit 6—7 1M H >5a

1.2 A AR R 4

T SIE YA 7 38K 0 R 53 78 AR5 78 T L TR /N el , 1R B 5 A 60455 I A5 I 9 90 O S E BE V1 R R R 4R
H ., BRG] SR SRR E R 6 A [] A Bsf 10, JHG v i UROR B 13 T T R A )
Fh 258 BB, 2688 2011 4F 11 J7 8 HaFATHiF R 4L, LAY 5 YRS M1 0 A [R) AE 5l fifh e A0 , 40 Sl 6 % 2011
4E12 H 4 H(A1) 2012 4F 2 H 28 H(A2) 2012 4E4 H 9 H(A3) 2012 4E5 H 10 H (A4) F1 6 J 8 H(A5)
HEATRIFRAE . X T [F— b RARAE AR A /D T 10 Bk X T [/l —Ai bk, B 7RGt B 2T N msh”
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Table 2 The initial germination seeds after different buried years of the 7 study species

PyFf Species la 2a 3a 4a 5a
BRATH A, gmelinii 48.2+11.6 2.8+0.4 18.3+17.3 1.020 1.0

35 AL giralaii 38.2+11.4 18.0£3.0 1.0+0 22.5+21.5 13.0£12.0
ik B B L. davurica 84.2+2.1 59.3+1.8 73.5£0.5 58.5+9.5 71.0+1.0
AR S. davidii 85.8+1.8 80.7+3.0 65.8+19.4 80.8+3.1 71.3£3.0
ST % S. oblata 5.2+1.5 — — — —
FHIEL R. xanthina 99.4+0.6 92.0+12.2 69.0+3.0 44.3+24.0 30.245.1
KT C. multiflorus 97.6+1.6 887+8.4 67.8+2.6 21.7£10.6 9.0+2.9

1.5 HdlEath

ANFMEAES5AF T R 0 & 26 G R s AR 1 I 1 26 S k2R B0 R 26 224307 (one-way ANOVA)
At/ 2522 5 1 (1SD) Hd (e =0.05) .
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Fig.1 The germination percentages of seeds stored in different conditions during different times
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Fig.2 The germination rates of seeds stored in different conditions during different times
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Fig.3 The days of germination and before germination of seeds stored in different conditions during different times
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