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Effects of water quality and substrate type on seed germination of Vallisneria spiralis L
HAN Cui-min', HU Geng', WU Tao', YOU Wen-hua’** (' The Ecological Science and Tech-
nology Limited Company of Jiangda, Wuxi 214061, Jiangsu, China; > School of the Environment
and Satety Engineering , Jiangsu University, Zhenjiang 212013, Jiangsu, China). Chinese Jour-
nal of Ecology, 2014, 33(6) . 1515-1519.

Abstract: The effects of water quality and substrate type on the seed germination of Vallisneria
spiralis 1. were investigated, with the goal to explore its strategies of seed germination under eu-
trophic water condition. The results showed that the seed germination percentage of V. spiralis
was 40% —69% under natural temperature and light conditions. Water bodies had little effect on
the seed germination of V. spiralis. However, compared to the other two waters, the cumulative
germination percentage and total germination percentage were relatively higher, the germination
rate was faster and the mean germination time was shorter in the water of Taihu. Substrate types
significantly affected the seed germination of V. spiralis, which was the best in the loess and the
worst in the sand. In the substrate of loess, the total germination percentage was 20% higher,
the germination rate doubled, and the mean germination time was 11 days shorter than those in
the sand. The seed germination percentage in the water (64% ) was greatly higher than in the
sediment (50% ) , while the seed germination efficiency was significantly lower in the water than
in the sediment ( germination rate 5% lower and mean germination time 11 days longer). This
study provides a theoretical basis for vegetation restoration in eutrophic lakes using the V. spiralis
seeds.

Key words: submerged macrophyte; water quality; substrate; germination rate; germination
percentage.
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Table 1 Parameters of water quality in different waters during the experimental period
TR HY BA AR S hE CODy, M2 R a

(mg - L") (mg- L") (mg - L") (NTU) (mg- L") (mg - m™)
KWK 1.58+0.17 a 0.11£0.04 a 0.10+0.02 a 21.57+3.00 a 4.71+1.41 a 19.78+4.47 a
BTk 0.51+0.10 b 0.05+0.01 ¢ 0.02+0.00 b 4.91£1.12 b 3.95+0.85 b 2.35+0.48 b
B 2K 0.15+0.10 ¢ - 3.01+0.51 ¢ 1.22+0.13 ¢ 0.44+0.10 ¢

FEHNEAE CPEME AR R ) HPAR R FRERRTE 0. 05 KF B2 B35 s - AQUREER AR (iR Ml RS R .

M5 7 2253 BT ( repeated measures ANOVA) |
PABA A A B R IR 8 K 3R TR R Ty
22T ARG IR AN [ B oA TN Fie 28 Wi 0 8 Wi A G
FRFIF-287 17 o I ] F) S5 00 5 {1 Ak BB 58200 S 25, 2
FIH Studentized Tukey’ s HSD F 732X} K 28 AN [
TRV [ S AT 2230 LA, KRR o ) B Ao
Y 5 B W DO 2R o A 38, B8 20 A >R 1 SPSS
18.0 ZEit /- 1t 35 K P2 0. 05, Kodls
Sigmaplot 11.0 1E&],

2 HRE5HM

2.1 AFKAGZA T SRR 1w &
KWK | BT AN F Ak 3 Bl AR K 22 5 B
& PRI KoK B i 22, ST KR 2, H R KK
BAF(R 1) . RFIKHMHSE a FitEik 19. 78+
4.47 mg - L7 s T A 2 Aok SR K
BRWERR(ER ) . AEFFIEX 3 FA R 7K
P A O JC A 25 5 B RAR A R IR Ak
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0.01),HH 5.6 HOr (1 ~9 J) 81k REw,7 A
(10 J) IS EAHB & (B 1), B¥A B R4
W K H(64.8% ~69% ) AHLUINF , & FLAP 78K

F2 AREKEEGMERERINEEM TR
Table 2 Effects of different waters and substrate types on
seed germination of Vallisneria spiralis

i TR R Wi R # R ST 147 K I i
(%) (%) (d)

KK 69.0£2.0 a 16.1£0.6 ¢ 36.4%1.4 ab
DK 65.5+4.3 ab 15.4%0.5 ¢ 38.121.6 a
EEJIN 64.8+3.7 ab 15.840.4 ¢ 38.2+2.0 a
e 50.3%1.2 ¢ 22.5%1.0 b 25.1%1.7 ¢
NER 40.0+2.3 d 12.9+0.6 d 34.6+2.1 b
Ci 59.8+1.0 b 26.620.3 a 19.5+0.9 d
7K 64.42.3 15.8+0.4 37.6+1.5
T 50.0+5.7 20.7+4. 1 26.4+4.5

1 KB P=0.043 P=0.008 P=0.048
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Fig.1 Cumulative seed germination percentage of Vallisne-
ria spiralis in different waters and substrate types
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A EE T HADTKAR Y , o B AE SEHH A 53 i 48 5%
B2, HA MG o # & T ok %5 o
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KRG IERINE DL, v B L AN A O B
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A B A 2 R 2R (B K A, 2004) |, AR
I R AN R A B e B 2 R A
40% ~69% ., 1T FhFI i wm i B i 25
2, B A R A R P RR R v R A A )
FFH (Li et al. ,2005) , M UE D585 0 o A
PR S A H0% 32 07 =X, A A ) P o o i
R S AE E AR T B HCHR

AR v W R 1WA HAROGRR AN
TRLEE  FLAEAN R BT DR I A IR 81 W A sy 06 14 s
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IPRRI o A 1 3 o 2 5 PR R IR AR 3 UL
XA ORI 5 9 14 A= 3% S0 0T Ak BR B AR A O
(Schiitz,1997) , AN 5T 2544 T ¥ BER 5 B B
e WA R AR AR IR R 5 A A 224y X R ™ 4%
{14 BRL S Fsf 307 %) 205 PR 1 A AL R R e 0 B FE AR 2
PR B AR, RIS R~ 1 5 % 1) 8] ) BB 52 I 7R 1Y
AP IR (Li et al. ,2005) o 50 o HERPF i
RN 1] 55 2 A WL B 1) R A T AR R I —
B, BN P iy B AT AR R S I ] SR AR 5
RAZeti o Woh AR, Fh 5l &R B IR AF I
(] E) 14 AT AR, TR DR A 4 4F B (58 3k LA Wi &
(BRIT 7745 ,2006) o A6 R A o7 Ao 5 2 o
Bi— A FE Rl W R R, PRI, 7RIS A
TUKAEPIIS | I 2 ] PR A o T 65 L 1) ol (e
UF i — Az A 2R A 1) ok R AT B AR R 523
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3.2 JRIAIK O i BT K R R

W BLFPFAE 3 R[] K BT 25 A 0 K A b i R 1
UIFTC 35 25 5%, X Ul K AACE 332 2 P ROK B 3R R
Je L HE 5 W vy R W R FE A R (Jessie &
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