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Abstract:In order to better understand the effects of different storage methods and duration on the seed
germination and seedling growth of Distylium chinense, we used freshly mature seeds of D. chinense, to

study seed germination by setting up 4 different storage durations(0, 30, 60, 90 days), and 6 storage
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methods: field submergence in water (2 m) (FSW), cold sand storage (CSS), cold dry storage (CDS),
room sand storage (RSS), room dry storage (RDS), cold stratification (CSF). The characteristics of seed
germination and scedling growth status were studied. The results showed: (1) there were 65. 37% of
seeds mildewed by CSF for 30 days, and the germination ratewas 30. 93% in the last; The germination rate
was 35.67% by FSW for 90 days. (2) The germination rate of CSS, CDS, RSS and RDS were significantly
higher than fresh seeds (26.37%) (P<C0.05), and CDS under 4 C for 90 days got the highest germination
rate (70.65%) , with the coefficient of germination rate was 1 956. 97. (3) Compared with fresh seeds, the
contents of starch and protein of seeds by CDS for 90 days decreased by 38. 75% and 20. 16 %, respective-
ly. while content of total soluble sugar increased by 31.47%. Contents of starch, protein and total soluble
sugar of seeds by FSW for 90 days significantly decreased by 48.75% , 62.62% and 6. 29% , respectively.
(4) The seedling growth status showed significant difference (P<C 0. 05) between different storage meth-
ods after 90 days, and the CDS got the highest seedling vigor index, while the seedling vigor index of FSW
was significantly lower than that of other storage methods after seed germinated. The results showed that
seed germination rate and seedling vigor index of D. chinense under low temperature condition were signifi-
cantly higher than that of room temperature. The possible reasons were that the storage substance of seed
is hydrolyzed with the protein content decreased and the soluble sugar content increased under low-temper-
ature storage condition, which is more favorable for seed absorption of soluble sugar and provides energy
for seed germination,so as to accelerate the process of the breaking seed physiological dormancy. In addi-
tion, D. chinense seeds possessed a certain tolerance to the submergence. Therefore, D. chinense can be
considered prior species in the restoration and reconstruction of vegetation in the high elevation area in the
riparian zone of the Three Gorges Reservoir.
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Table 1 The germination rate and coefficient of germination rate of D. chinense seeds under different storage
methods and durations (means=+ SE)
i I 5k B 1] 58 77 2 Storage method
I}Edﬁ‘ Storage
fdex duration/d CsS CDS RSS RDS CSF FSW
0 26.37+3.67a 26.37+3.67a 26.37+3.67a 26.37+3.67a 26.37+3.67a 26.37+3.67a
[ 30 58.68+7.78b 54,4443, 33b 22.36+2.22¢ 25.76+8. 68c 89.32+3.33a -
Germination
rate/ % 60 57.78+4.01b 54,4542, 22b 43.76+£2. 16¢ 41.44+1. 25¢ — -
90 63.3316. 94a 70.6542. 63a 42.65+3.33b 51.1142. 94b - 35.6742.63c¢
0 2 458.67+38.25a 2 458.67438.25a 2 458.67+38.25a 2 458.67+38.25a 2 458.67+38.25a 2 458.67+38. 25a
W R R 30 2 265.98432.15b 2 138.207449.53c 2 125.5146.78¢ 2 150.62+44,.08c 2 458. 3474 38. 34a -
Coefficient of
germination rate 60 2 067.54+54.00a 2 086.787439.76a 2 146.41+25.70a 2 054.04+105. 8a — —
90 1921.56442.12a 1 956.9727.24a 1 955.67+61.37a 1 946.07418. 14a — 1 965.67423.67a

T : CSS. IR V050 ; CDS. AR T 580 s RSS. 2 i V0 7 s RDS. 23 T 58 s FSW. 7K s #1580 ; CSF.ARIRZ B . RATARR/NG 2 8% 4b FREI7E 0. 05 /K22

S (P<<0.05); F[A

Note: CCS. Cold sand at 4 C; CDS. Cold dry at 4 C; RSS. Sand at room temperature; RDS. Dry at room temperature; FSW. Submergence in wa-

ter; CSF. Cold stratification. Values with different normal letters in the same line indicate significant difference among treatments at 0. 05 level (P<C

0.05). The same as below

R2 MEAXMAEEAENAEGGHNHFRHLR BRAEXRYEINFEFYRSEZMHNBMERTEZNN

Table 2 Results of two-way ANOVA of effects of methods and durations on germination percentage, coefficient of rate,

content of amylum starch, content of protein and content of total soluble sugar of D. chinense seeds

1 52 2 3 R R AL

A EL she g v TE R A EASYigay T OB
%#.;K{EI: H Germination COL.H]U.LM of Content of starch Content of protein Total soluble sugar
ariance Df percentage germination rate
source
F-value P-value F-value P-value F-value P-value F-value P-value F-value P-value
SM 5 16. 646 <0. 01 25.111 <0. 01 141. 177 <0. 01 1 633. 439 <0. 01 114, 837 <0. 01
SD 3 85.124 <0.01 382. 328 <0.01 1 160. 568 <C0.01 11 264.246 <C0.01 218. 404 <0. 01
SM X SD 11 7.596 <20.01 9.752 <0.01 49. 663 <20.01 408. 918 <0.01 47,720 <0.01

- SML I3y 3K 5 SD. F7 58 R 18] 5 7K 98 2 388 (FSW) R 738 30,60 d 1 &b 78 7K FE 5 7K 301 T8 5035 5 K02 BL(CSE) W IF- ik 30 d J5 #h T K 55

££,60.90 d TCHHE

Note:SM. Storage method; SD. Storage duration; data of submergence in water(FSW) for 30, 60-day are missing because of impounding

period; After 30-day cold stratification (CSF) alarge number of seed rot thus missing the data of 60, 90-day
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Table 3 The contents of starch, soluble protein and total soluble sugar in seeds of D. chinense under different storage
methods and durations (means=+ SE)
e g I K 1F 1] It 58 J5 2, Storage method
Ijtrlljd?x Storage
duration/d CSS CDS RSS RDS CSF FSW
0 0.80-£0.02a 0.80+0.02a 0.80-0.02a 0.8040.02a 0.8040. 02a 0.8040. 02a
VE B 30 0.75+0.0la  0.60+0.00b  0.62+0.01b  0.73+0.02a  0.5640.03b -
Content of
starch/ % 60 0.68=+0.01a 0.54+0.01a 0.58=+0.01a 0.69740.02a — —
90 0.54740.05a 0.494+0.01b 0.59+0.02a 0.63+0.01a — 0.412£0.07b
0 89.99+1. 88a 89.994+1. 88a 89.9941. 88a 89.99+1. 88a 89.9941.88a 89.99+1.88a
Eﬁ)ﬁﬁ% 30 72.78+1.66a  86.78+1.06a  64.49+0.46b 72.45+1.45a  64.78+1.68a -
Content o
protein/(mg » g~ 1) 60 66.34=+1. 66a 76.34=+1.60a 49.6740.02b 46.58=+1.67b — —
90 55.67=+1.39b 71.85+1.39%a 45.5740.02b  39.5440.63 be — 33.64740. 46¢
0 1.4340.03a 1.43%40.03a 1.4340.03a 1.4340.03a 1.4340.03a 1.43%+0.03a
CIRGE =Y Aol 30 1.5740. 04a 1.6040.01a 1.5540. 00a 1.4540.03a 1.5440.03a -
Content of total
soluble sugar/ % 60 1.68+0.01a 1.62%0.01a 1.64=+0.02a 1.5640.02a — —
90 1.7340.03a 1.8840. 00a 1.6840.03a 1.5840. 04b — 1.344+0.04b
x4 FAEATHEAXTHERENSEEESFBEROTHCEHME+HREDD

Table 4 The morphological parameters of D. chinense seedlings under different storage methods (means+ SE)

845 Index

It 5% 77 2, Storage method

CSS CDS RSS RDS CSF FSW
25K Stem length/cm 3.7340.59%a 4.02+0.70a 3.1840. 10b 3.0540. 25b 4.34+0.13a 2.54+0. 64c
fx KoMK Maximum leaf length/cm 0.75+0.06b 0.95+0. 22a 0.6640.09b 0.8540. 14 ab 1.03=£0. 24a 0.58+0. 15¢
H:25 M Basal diameter/mm 0.9240. 04a 0.95+0.08a 0.85%0. 04a 0.8840.03a 0.95+0. 05a 0.75+0. 08¢
H H %t Leaf number 4,6740. 33a 4.83%£0.31a 3.8340.31b 4.50+£0. 32a 4.93+0. 22a 4.50+0. 54a
BARR I FY Leaf area per plant/(cm?) 3.5040. 38b 4.40+0. 49a 2.62+0.10c 3.80+0.57b 4.54+0. 23a 2.53+0.22¢
H -1 FR Specific leaf area/(cm?/g) 108.8044.64a 105.67=+3.84a 116.33£9.30a 109.00E6.46a 112.43+4.76a 91.71+3.14b
#R 5 [t Root cap ratio 0.3240.11a 0.34+0. 21a 0.2240.19a 0.2740.11a 0.35+0.12a 0.2140.13a
# K Root length/cm 1.8940.17b 1.79£0.17b 1.75+0. 15b 1.61£0.10b 2.22+0. 14a 1.8640.11b

7007 a T R KRR L s A O R T
600r h ST 4 B PR 2 2 1] L A3 7B (CDS) 45 4
SO 25 H B L TS 5 F LA O . 5
;5‘%:)0300_ ] . A1 IR S th AR ISCRER 25 I 4 T D e R
2ol d F IR AGEZ BLCCSF) 8 3% £ 85 (585. 9) AL IR T
100+ Ji (CDS) A IR V3 (CSS) k= (434l 2 410. 10 A0l

356.33) ., % & T (RDS) 1% i 10 i (RSS) 4% A%

- C?a;aaz;;tsmor:g[:iemzw . Oy 50k 237,92 F0 210. 19), i 7K # (FSW) £ %

B 1R I T o SR 0 R A (196, 957 ’Eﬂﬁﬁmfﬂfﬁﬁﬁ@@' OS)L%
Fig. 1 The vigor index of D. chinense seedlings under AR AR A P RLAY 1A BORE YRR 5

Ja - W AR R B A R AR 0 3 e T AR Ty 50, B
4y BTG 7 8 OA B 3E HE i (P<20. 05) .

3 9

Hp A iy B T F R & HRAE
b1 5 14 Bl s 4 52 B 2 PN R e A I

different storage methods (Mean=SE)
2.3 AEMGEFE X P LGS FHEREN
A
M 4 TIE W B AR 22 0 KO Y rh AR e RE
WP A Al 2R AR R ORI R K
R I TR AR L AR A AR T T 5

%

3.1
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R QAR B R BROIR 150 Aol B B JB L b
G (1 Tk B2 R () R ol AR B R E R R R
F1R) LA I ) 75 R A 3 A 0 i ) o R BIROER 258 % T 7
77 X5 ) B U0 A5 B . AEAS B OE b AR R
B BT B B - 19 1 & R AR 26. 37 04, T HL Y & AR
S B i — 20 R R T B R IR R BB A
APEEPER S R AN ) 2R e AR R AR
TR A K AAEEWASRE L, KR
JECAb B AT DL AT B Al B AR IRES . Holzel A
Otte X WU Hh #7151 35 g T0) W 4t 322 5l 1) 42 b A
Wy B o B RV R AT BIF AT L 45 R R I KR A3 ) Al
AAE — B Bsf 1) (1 ¥ 78 J2 B AR BRAT i T 90 G AR IR H =
WA TR A LS. WA Y& )8R
IR T80 6~ 8 JR) Ak B JS Fb ¥~ 1 e A B HT fif Fh 115
F) AR YENY . Pierce #1 King WF9Y T 7K 1 %) 2 H
T {2 P 1) A DI A b ) b R R AR R
ZEMBR (Quercuslyrata) Ff T K ¥ 30 d J5 I H K
W R T W Ok R 310, H R A K (Q
michauzxii) [ Fp 7 8 & F @, B ST E
JREEIRIE T A R K X = e K 2 9 X — 4 A
AR Y MR (Setaria pumila) . & B-(Xanth-
ium sibiricum ) . B (Echinochloa crusgali) . K ¥
(Arthrazxon hispidus) . % J§ (Digitaria sanguina-
lis) & B (Aeschynomene indica) flJKZE (Polygo-
num hydropiper) F W & 4 57 P, 45 R RV —E
8] (4 7K W AR T 1 88 R 7 R IR T 32 1 b 1 8 &
o ARBFGEAR T T B AP K HE R % N A W] e =R
R[] % H A 0 RE R b 5 5 S b &l AR AN B0 ) 52
W) o 235 2R 3 B i b 1 W 0 R BRI, IR AU 12
TC AR AE — > 7 PRI AT A 2 A8 i 0 kL T
by Ty 2 B E A I [E] A R AT W b A R B 5 {HR
B AR 2N IE AL T4 R AR . K R 4b T % K
1, R 09 4 v AR AR TCYE AT L RO IOR 2 A AR e
A AR A R AH R R 7 B OF R IE T =k
KT 7 DX AR SRR RS R T A . AR TR 90 d
S B R R AT B 70, 65 %, W & R R Rk
#] 1956. 97 ; [FHF . 25 90 d BF AP K s 11 Ak B
FBRAKHE SRR R, TR R AR .
AHE D e A SRR b L AT YR A% 1F T RE A I8 AR
TR I B A2 A IR S5 ) R TR o DA T R 3 o 11 &
TR 2 3 AN [R) U e s ) Ak B A 5 1 v AR OB ARY
ot - OR AR () oL 72 oy b R B AR R A T — R A
AR AR Ak, B GE Ry K ik, TP M Y R S 2 A
R R AR ISCRE AR b R R A R ) o

FT M 7K A Ry T I AR R T R i 4R T R
T TR 10U K A A 3 T R AT AR RN 1
AR AL AR — AR S BT R

AT 5 6 22 W L B A0 K A R T BT T 4 4
WEZE R AR R R R K SRR R R L
it TR K AR ek b A T AR S S I T VR
o MR RN P i 6B RE TSGR 3
I R KL 2 AR Y B 2 T R T AR A L
LI 55 1 3R S ) =2 18] B4 3745 56 2 DLl i
B I TR B e B T B A 5 R ) 1 R o A K
MG A A B % 0056 R L AR WA P % A TR AR
I35 3 17 5 W o 2 PP A A 4 T RE IR 9 R R B
o B I TR ) A K TR R H R 4 R AR R
R o B T N VI i NG A ol o/
B IR SR R EE R L b T B B M e LA
GF IS R RE T . FEARBFSE L 20 90 d BFA K
VAT S 0 D R TR A R OK T IS RS R RN
W R AN B (U 35, 67% ), g 15 F T 2 % 1
27.25% . HZad Kl %84 5 a5 i 4 i
M4l i AR K G218 R AR B T RN A RN
FEWAAE = e K P 31 7 X A0 K Bl AR R o AR
IS AR 0y i R A AR 49 b e o AR AR AER T A7 i R
FR TP Wl 33 2 T L 308 2o 42 4 25 i 436 I T e e 3k
T i 50 0K A 2 K R A5 DA 4 1 T B S 465 4 o 1 ok
T4y 5 T A AR T4 i 4] G 4 i i g i
PR A6 %% 13 FH LA o7 0 A s 7K S A5 S R 2% 1R
/0N B it TR A 0 L A L T AR A ) B R A
5 S TF U] PN 58 R 0 I 1) R F R, DT 4 0 T A
Ytk A BB W BE B I TR) 3B B 2 5 360 ) AR 7E B
VE R A S A B R D o AR IR e g R
JFH 3R 1 5 W SR 3 I T V& i 2 A I R B L it =
TR AV IR 3 ) o 1 % R B AR L gl AR KO
S T Ak S L I T RS R v AR SRR AR A P PR AR
PF R R IUT 37 43 R 03R4 A K SR
3.2 RENBRMFHELZREEESEMME

Grime $2 Hi 0 348 B 0 B R B % 38 1 5 0
— RA TR R T R, R A BRI E AL B
FTEARBR™ . Holzel F1 Otte XI5 U2 B2 1 ki 9y
T 181 R AR 98 R B, — 58 43 90 Al 3 2L L ADoK
W o AT 958 v O W K TR EE T R DA S 4 2 IR TR VA R Ak
FI A B PRI 4R 1 o 1 W 10 3 N SR T AR AR
WFFE R =K PR T 75 XA 3 T [ R AR £
B AR AR K I AR 0 K T RSB 1 4 IR B
L AR REAR BT AR SR AR 9~ 10 H 43 B AR
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SLETE B AR BT R R ALK 22,10 %0, B b7 i
R RN 1 % 5 A 55 /N gl . JLCT- 6 — 151 A1 Hl IR B
Z M0 08 K ASE K T A5 385004 7K i 38 T PR T X AT
FE A2 3 A% A B 7K PR T i X 11 ey AR s B AR A 7 o LA
HART R S 2 . 7E = WK I I% XS
(R 25T i o A 19 1 i 3 e b 1 97 A W A
ANRBRCR S S 17 L 35 P AR BIR 78 A [] 1) 21 45 25 14 T
A RHR AT 9 M () s i A i B4R b - Rl B2 AN 3 K 1
T B S R 1) A 52 AL BT W BRI R L X
Tl A MRS 17 AL ) 2 A D TR 0 3R 8 & R AR v 3RS
(1 — B i R PR BE AR AL B RS — o B b
T K 38 5N R SR X Bl 00 0 & SO AR
M. Holzel F1 Otte X ity 1] 37t 42 Hh 19 W 75 32 B, Ff
¥ RV ST I e A I T R IR AE AR RO A T B
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