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Effects of storage condition and duration on seed germination of four annual

species growing in water-level-fluctuation zone of Three Gorges Reservoir

SHEN Jianhong, ZENG Bo ", SHI Meifen, LIU Jianhui, Ayiqiaoli

Key Laboratory of Eco-environment in Three Gorges Reservoir Region ( Ministry of Education) , Chongqing Key Laboratory of Plant Ecology and Resources
Research in Three Gorges Reservoir Region, School of Life Science, Southwest University, Chongging 400715, China

Abstract; Echinochloa crusgalli, Xanthium stbiricum, Aeschynomene indica and Polygonum hydropiper are four common
annual species growing in water-level-fluctuation zone of Three Gorges Reservoir. We found that seeds of these four species
could tolerate long-term submergence and germinate successfully after water recession through our field observation,
accordingly they could be used as promising species for revegetation and restoration of water-level-fluctuation zone. In this
research , we studied the effects of storage condition and duration on the seed germination of the four species in order to find
suitable ways to store and germinate them, providing information to restore vegetation by seeds in water-level-fluctuation
zone of Three Gorges Reservoir. To select the best storage condition and time, we conducted storage experiments on seeds of
the four species. We chose five different storage conditions, i. e. dry at room temperature, dry at4 °C, dry at — 18 C, dry
at room temperature under 10 cm sand layer and wet at room temperature under 10 cm sand layer. Fresh mature seeds of the
four species under different storage conditions were stored through 8 different storage time (30, 60, 90, 120, 150, 180,
210, 240 d). Seed germination experiments were carried out in an illumination incubator (25 °C in day and 20 C at

night, light period: 12h; 12h and 100 pmol-m > s™' day light intensity) and germination duration time was 30 d. The
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results showed that; (1) Seeds of E. crusgalli, X. sibiricum and P. hydropiper needed less time to start germination and
had a higher seed germination percentage and a higher germination index under wet sand storage condition than under other
conditions. In wet sand storage, the seed germination percentage of E. crusgalli after storage time of 90—180 d was higher
than 80% , that of X. sibiricum after 180 d was (64 £2) % , and that of P. hydropiper after 30—240 d all exceeded 90% .
(2) For A. indica, freezing storage was effective to break its seed dormancy, increasing its seed germination percentage and
germination index. Seed germination percentage of A. indica was higher than 80% after storage time of 90—180 d. (3) In
addition, we found that pericarp was one of the most important factors impeding the seed germination of X. sibiricum, while
having no significant effects on the seed germination of A. indica. From the results we concluded that the best storage
condition for seeds of E. crusgalli, X. sibiricum and P. hydropiper is wet sand storage, while that for A. indica is freezing
storage. Under appropriate storage condition, seeds of the four annual species having been stored for 120—180 d had higher
germination percentage and shorter time needed to start germination, basing on the operation principle of Three Gorges

Reservoir water level, these seeds could be used in field planting in water-level-fluctuation zone of Three Gorges Reservoir.

Key Words: Echinochloa crusgalli; Xanthium sibiricum ; Aeschynomene indica ; Polygonum hydropiper; seed storage; seed

germination; restoration; water-level-fluctuation zone of Three Gorges Reservoir
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PRI ESR i 818 % J7 22 0B ((One-way ANOVA) , 7K [7l 4b 38 6] 2 5% . %t il Duncan % T H.#% (Duncan’s
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Fig. 1 The time needed to start seed germination of Echinochloa crusgalli, Xanthum sibiricum, Aeschynomene indica and Polygonum

hydropiper under five storage conditions with different storage time

2.1.2 RIFHEE

FEA FIBEROT AT, BAE B B K 2F 18 B SR [ B 38 K 2855 ETHE T RS Horp Y
REFFEBAERER 150—180 d IAZIFNME , G HAERHK 180 d IREIH AR (E 2) o BLERR FRAFBANE VR
TR B R ZHEBURZAE T BARIIK P (B U058 30—180 d A& ZF BB & m T HE LA (P <
0.05) , HHIRIMiEEK 60—240 d A& ZFEEURE = THE 4 M =N (P <0.05) o SHATER HRAERAIKZLE
WY ETRARAF T BORR TR LRI R B A 2R R 3 R SRR BB R TH B LA T 50( P <0.01) (&1 2) .
2.1.3 FhFEERE

AR AT BRI B0 7 B & R B e 6] B E K 2 BUSE ETHE TR (B 3) . B
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K IFEHH Germination index
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2 SHBEEARSEET, AREHH R EE . SHMKENEFEB (Mean £S. E.)

Fig. 2 Germination index (Mean +S. E. ) of Echinochloa crusgalli, Xanthum sibiricum , Aeschynomene indica and Polygonum hydropiper

under five storage conditions with different storage time

FhF84 & & Seed germination percentage/%
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Fig. 3 Seed germination percentage (Mean +S. E. ) of Echinochloa crusgalli, Xanthum sibiricum , Aeschynomene indica and Polygonum

hydropiper under five storage conditions with different storage time
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2.1.4  FpFIRERE
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VR TRV VR JBL ) o 1 72 BT A i SRR AN 1) Bt — ELPRFF B B PRBR 3R, 20 31 W 38 75% 01 80% LA b 5 38 ¥ i
90—180 d FhFRERFEI/NT 10% , BEAR T HE MM B (P <0.01) ; ATV 180—210 d Ff7
PRIRFR B, B T HE MBI EIBL (P <0.01) o BHEFIT IR QB R R T8 30—120 d fRIRZR
BE] 90% AL s IR VDK 180 d FOPRHRFRTEFT A ik 77 Kb iR fi%, O 30% o X 2R Q8L TV AV K Y
BRI , 6B B 18] Y ARBR R 3K 75% LA L 5 Yo R e i R IR S 1 BT oy =X b B AR, 7E
A R 6] B 2 B T H B UAMERC X (P <0.01) (1B 4) o /K ZEFh 130 U0 JBULE BT A i B ] Py ol
THERBA PRI & A 5 B 4 iy A FRIRFR 25 ETHE TR S, fEK 90—120 d MRIRF R,

—— i —— AW —— B —o— TV —— Y
™ E. crusgalli

Fig. 4

Polygonum hydropiper under five storage conditions with different storage time
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Proportion of seeds in dormancy ( Mean = S. E.) of Echinochloa crusgalli, Xanthum sibiricum, Aeschynomene indica and

http ://www. ecologica. cn



233 HELL 45 Al AN (8% =Wk e T v X — 4R A AL 7 B R S T 6577
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Fig. 5 Germination traits of seeds (Mean +S. E. ) with and without pericarp of Xanthum sibiricum and Aeschynomene indica under five
storage conditions
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