ch E B RS 2 AR BATY ISSN 1000-0933
PERRFRHT CN 11-2031/Q

ch EF S HAT

P ERFRESEEET
cta Ecologica Sinica

P E 60 /220 H B HA T
ERHFIR

2011

PEESFFS —_
AR E R 22 B A SRR R 5T Rl
R N tH AR



R £ 7 ¥R

" (SHENGTAI XUEBAO)
smemmecis B 31 B F4H 2001 F2R8  (FAT)
| R

IR F R EH R B EE G BE LM A LD Z O Hra e F W, EAR%E M #,E (895)
Zk B X9 APALA AR T AR AR I P A S ML) I E (906)
Gtk B I 3 BT AR D E AL e EE]j],F/iﬁ ?y,ﬁ,fﬁ@%ll%,% (914)
FE B E B B R T FE S AP oo ereeerereeeee ettt WA EFE HEE (923)
Ji W B 3 P A B K B AR P F S AR A R AR T e X B, M, AR (933)
BMORT KA RAGS) Py B LEHIFEAE veveveevemenensns AT, BLE, AXF, % (943)
IR R BN R KA RAG B RE 5 A R R ST AR E B AR L e YR, EAER, KD R, %F (954)
A RIS LY KRS A e KA RAB N M RE B MR e WA E M E 2 (964)
B %4 8 F ( Pseudois schaefert) B-18) 47 4 7 AE AR BF 8] 5B weveveeereeesenns X & E, B, ER,F (972)
F T BAL v R A Ao fb T 2 AR PR AR PEAT e eeem e AL IR KEU,E (982)
B F P AR RACE B AR RIRAP T R FETAL s Goat, K=&, 0 HZE, % (989)
AT TM B8 AR TR F & B Ao A TAP 2 P L0 ARARBR E ) S A AEIL ovveeeermnnenne

.......................................................................................... /}://}\ﬁg’gﬁﬁg’ﬁygg’% (998)
L ALTEF AL GIS PR ——VAT R ol B AR A ] ooeeereeneeens EFH,@ %, ERAMK (1009)
AT T ht o K0 T IR RN E F WAL B VAT B IR N T AP o eeeeeees FER N LE A E,%E (1021)
R FHE T AAEAR AM L E AT R A & RS HRF A rh oo REA,E B RWAT (1029)
RO B AE P E R IR BRI e eeee e ene e EHE EEA B .2 (1038)
B RA CO R T D Zafrt A A AR 2T RA Fo ARG o T weeveeeeeees K, TER, B —,% (1046)
B 2T FAEAB AR Frt R P 09 B RAR G T D G ERE KA, EilR, % (1058)
R s S b AR IR 8 8 B B AR PR oo ERN, ERAR,E P, % (1064)
BT i RS AT 2 ARG S iIs TR veeeerrrnnneeernie e % F. 4 #,T 4.4 (1073)
it ABA A EANAR R R B /s ZARSR W A IR AR MER BT R R e EEXF,FRIF, HHFE, % (1085)
CHGRB I K A GAGTE N P JHER veeeeerorrrreeesnmnnnrneee i, kWL OB RIER % (1093)
ST3E AR RARR A A A B R A e & %,1%7Ké,§ﬁﬂj&,% (1101)
HEKRREREE FEHEA T EG IR F v %KWU,JEEQ%,EX%,% (1111)
AR I AE FD AR B e %E?ﬁ,?%/ﬁ,%&f@?,% (1124)
A5 RN LAR AR T A G S rE ] o e v v eereereen e % ﬁg’ﬁﬂ*f’%%ﬁx,% (1130)
K& Brt i ki 55 L) £ FRBAE T TUAAE ooeevvrermmeemnnenees EXZ,EHAN,IEF (1139)
AL T 5 Ao B FRBAI A EAEZ RO TG BOR oo K&, AR, F X, % (1149)
S N LS L SR s U T e R E L T b I B O EWHE,E R, % (1157)
it S5
BB FEWME B EAILFEIR T RIREIE oo & F (1164)
M E A ST A R A LM Fr T BE R B r o vvreeeeernrnrree e e ettt e e e EHEE B (1174)
j]u/;\k#)fijg—%g/])\/&#}bigzﬂ:%ﬁ& ............................................. f%ﬁn%,%#ﬁﬁ?,%}%i ’% (1185)

HAFIEARSH.CN 11-2031/Q * 1981 * m * 16 % 300 # zh * P+ ¥70. 00 * 1510 * 32 % 2011-02



A S 24 3 2011,31(4) :0906—0913
Acta Ecologica Sinica

CIEERX 9 fEMFFIEREERE
EEHERERHNENX

1,2,3 1,23 & *1,2, %
A , B R , LHE
(1. FEPEABERDEY FE K ERY) S RBERFESLEE, R 430074; 2. PEBERRDUESIE, R 430074;
3. PEBEBEITR AR, dbat 100049)

FEE = RINE K ST B R DX T ks T AR T T AR AR AR AR (8, O T 0% H 38 T R X Bk I 2 A, %
9 P 1 AF A M W 0B AR JE X T WA [B MR AT KW (W 165 — 8 m, 121 d; W 155 —18 m, 230 d; W 147 —26 m, 271 d),
SRIGTESE 86 2 45 P R IE AT 8 &, BF 5% 76 5 ik A7 18 /K B 38 T X B Ab M B R RRE, SRR (1) B D E ( Digitaria
sanguinalis) ./NEE ( Conyza canadensis) 4 (OB ( Setaria glauca) FiFHEE S MF T & R EBARIN, ASRIACHE 45585 &R
R, S5HER AL, W 165 KlEE , BB ( Echinochloa hispidula) FI%E%%L ( Bidens bipinnata) ¥ 98 & R .3 7+, H
RFPFHE R R R TR, W 155 KIS, Wi Fl1 A0 il & R A8 35 F B R 88 1% ( Eclipta prostrate) . ¥ 468 (Artemisia
annua) & B (Aeschynomene indica)3 THYIFIA K, BiRFETHN 11.0% 7.3% F12.7% ; W 147 Kk J5, PHMBELEHFF
WHEREE LT, B TrREES, KRN THARRETR, (2) 8 H0E B MR T LT YA K
W, W 165 /KNG, il 1540 A R A RSB R 4. 7% 42% 20. T% T 4. 3% , W 147 7K 5 5091 A
76.3% 23% 15% F126.3% , mFHAMMYF . (3) K& FF 15 &0 A% 5 d sz BI5m, SRR TR AT & i AR 1 &
TREEARNS  GBHA  FAEE S A R RN R = P DX Tk K e B — B RS N RE T, PR e AT K A R
N 8 7 25 S AR Tk AN TR BR o B A TR K

SKEBIA M ;S AR E ; R K

Effects of submergence on seed germination of nine annual plant species in the

Three Gorges Reservoir region and their implication to vegetation restoration
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Abstract; The water-level-fluctuation zone of the Three Gorges Reservoir was assumed to be completely formed in 2009 and
the water level would range from 145 m in flood season ( summer) to 175 m during non-flood season ( winter). This
hydrologic regime is the opposite of the Yangtze River's natural regime before the Three Gorges Dam construction when the
peak flows occurred in summer and low flows occurred in winter. The reversal of flooding time, prolonged flooding duration
will dramatically alter environmental conditions in the riparian zone. The fragility of the water-level-fluctuation zone has
been widely recognized by Chinese scientific community and governments. It is common view that vegetation should give a
priority for ecological restoration in the water-level fluctuation zone. Considering the special hydrological environment,
annual plant species was assumed to be dominant component of the vegetation communities for their ability to fulfill their life
history during the drawdown period. In order to select suitable annual plant resources for vegetation restoration, we

examined the germination characteristics of fresh, cold stored and submerged (W 165 —8 m, 121 d; W 155 — 18 m,
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230 d; W 147 —26 m, 271 d) seeds of nine annual plant species ( Eclipta prosirate, Bidens pilosa, Artemisia annua,
Aeschynomene indica, Digitaria sanguinalis, FEchinochloa hispidula, Conyza canadensis, Bidens bipinnata, Setaria
glauca) , which growing in the Three Gorges Reservoir region. The submerged seeds were placed in the water-level-
fluctuation zone of the Three Gorges Reservoir. The results indicated that effects of submergence in relation to fresh seeds on
the germination percentage varied with the submergence conditions. In W 165 submergence treatment, germination
percentages of seven species decreased significantly, and tow, E. hispidula and B. bipinnata had opposite trends.
Germination percentages of six species decreased significantly, and three species germinated with low germination
percentages 11.0% , 7.3% and 2.7% respectively in W 155. In W 147, germination percentages of E. hispidula and B.
bipinnata also increased significantly, while germination percentages of E. prostrate showed no difference, and other species
decreased significantly. No significant submergence effect was detected for D. sanguinalis, C. Canadensis and S. glauca,
because they had very low germination percentages in all treatments. Seeds of E. prostrata, A. annua, B. bipinnata and
E. hispidula demonstrated better tolerance to water submergence. In W 165 submergence treatment, their germination
percentages were 44. 7% , 42% , 20. 7% and 4.3% , respectively. In W 147, germination percentages were 76. 3% ,
23% , 15% and 26.3% , respectively, and they were higher than other species. The temporal patterns of seed germination
were also significantly influenced by submergence, manifesting in two ways, days to initial germination increased and the
germination speed decreased for most of the species. It can be concluded that the seeds of E. prostrata, A. annua, B.
bipinnata and E. hispidula are submergence-tolerant, and the plants are able to accomplish their life history during the
drawdown period. The result of this experiment suggests great potential of annual plant species in vegetation restoration of
water-level-fluctuation zone in the Three Gorges Reservoir. And we should apply them according their different biological
characters. E. prostrate and E. hispidula can be used at the lower elevations of water-level-fluctuation zone while A. annua

and B. bipinnata should be planted at the upper elevations.

Key Words: water-level-fluctuation zone; Three Gorges Reservoir; vegetation restoration; seed germination; submergence
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F1 FELETI MERENHFRRBFLELR

Table 1 Comparison of Seed germination percentage (mean + SE) of 9 annual species between different treatments

. e A W 165 W 155 W 147
:ﬁpﬁi %ﬁﬁi iée(i( 0) {‘fl?if:;f) 8m, 121 d 18 m, 230 d 26 m, 271 d
submergence submergence submergence
181 Eclipta prostrate 90.0 +£5.0a 98.7 £0.7a 44.7 £1.8b 11.0 +1.2¢ 76.3 £4.2a
Y% B Bidens pilosa 88.0 +3.0a 53.7 £0.3b Oc Oc Oc
WAL H Artemisia annua 67.0 £5.0a 78.7 +0.7b 42.0 +1.00c 7.3+1.7d 23.0 +4.2¢
G Aeschynomene indica 16.0 +2. 1a 23.3 +4.5a 2.7+0.3b 2.7+0.9b 0.7 £0.3b
1% Digitaria sanguinalis 2.0 £1.0ab 3.3+0.9a 1.7+0.7a Oc 0.3 £0.3bc
B Echinochloa hispidula 1.7+0.7a Oac 4.3+0.3b Oc 26.3 £2.3d
/N Conyza canadensis 1.7 +£0.7a 1.0 0. 6ab 0.3 +0.3ab 0b 0b
YEYEL} Bidens bipinnata 0a 14.3 £3.2b 20.7 £2.7b 0a 15.0 £2.5b
SO B Setaria glauca 0a 1.0+0.6a 0a 0a 0.3+0.3a

W —ATHFR B FRFRR LR A B E, AR FRFRRE R DE, W 165, 7EMEIK 165 m AKAAL, 2257121 d, 8 m KHE; W 155 fEIFIK 155 m
IKOEAL, 805230 d, 18 m /K ; W 147 . TEIEHR 147 m KAAL, 205271 d, 26 m /K
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Fig.1 Temporal patterns of seed germination of five species under different conditions
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prosirate; B: WALE Artemisia annua; C: i Aeschynomene indica; D: F-8! Echinochloa hispidula; F . YE%%1 Bidens bipinnata
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R E FIF, aTRER T HA B RIRER AR 38, 2 K ut R, IF BAh A B, i &R EIF,
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