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Ahbstract. Primula filchnerae,which disappeared more than one hundred years ago and was
assumed extinct, was rediscovered in 2006 in Zhuxi and Zhushan County ,Hubei Province, Chi-
na. Studies on seed germination and seedling formation of P. filchnerae will contribute to the
protection of the species and its landscape development. Seeds of P. filchnerae were small
and the thousand seed weight was 0. 90 +£0. 12 g. We dstermined 25°C, 2700 Ix and fresh
seeds as the optimum condition for seed germination. The seedling rate, however, was only
about 25% and the seedling germination ratio was significantly lower than other conditions. Seed
dormancy occurred at 29°C; however 200 mg/L gibberslling ( GA,) treatment significantly in-
creased the germination rate,decreased the time to start germination,seedling rate and seed-
ling gemination ratio. After more than two months of high temperature and high humidity {(29°C
germination condition} treatment,the germination rate of all un-germinated seeds remained un-
changed but the time to start germination decreased significantly when they were transferred to
25%C. These results showed that dormancy at high temperature followed by soaking with
20 mg/L GA, before seed germination,significantly increased the germination rate, seedling
rate and seedling germination ratio of P. fifchnerae.
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1 #B5HE

1.1 EFSharan it 4 SRR

BB, Bepg 3 145 ( Primula filchnerae) {S{UR
TR, T LU Jr B8 O Wl i 3h
TGS, TR S C RGN, 7Tl SE
S B SR B, SR, MR 210 m,
YeRE35° P b WY 30°, NI, BN,
pH 7. 5,8f#% 138. 4 mg /kg, 3380 8. 9 mg/kg,
BRIKGH 67.7 mg /kg, AP EF R 2. 32%, FTILI4E
Bk B 821, 3 mm, B AR P AR PP ] A
P T IR 2T R RN 6 -9 H, FVHIRE
4 15.5°C,H# 6.7.8.9 H W V-BILE 3R 24
27.5.26.21C,
1.2 #hFRE

2006 42, 47 IR B 8 JUBLBE V5 3P -t H Fh 7
HATEE KRG Th. 2007 FLREF, i 63 .
2008 42 5 H R HRFEHE BRI — BT TET
4CIRIELAA A . 2009 4E 5 H , BT R UBGR
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B 1 S 3 A IR S IR B SR A (13 h/d o6
) Ay . o B R B e S R T, AR
BKBRHL 24 h JSIRAGHA SR ERN BRI, B R
WMZRE K RS E R, B b 3 AR
2 BEE 100 BFhT,

& B goiF P R RS O, B g R LU
HR L I Ff iz S B AT R T BB AR v, T A
[N B R 2 5 M ndE, %5 d A%
AT A R4l B 2 R i RATHORUR
v, HHE R B RS HRGW R R T80 BE
THE 2 2R R ) A MR R 8IS hLfh
W R IR Wl R Ry TB) O F 2R & 3G &
EUT R R A O R R T BT
B 4 UL B/ W A LA OSSR G B W R
B .
1.3.1 FEEREMARAIBAAHEENFHERZ
F B, R il E

BUMAER B F R 57, 0 e F
AR R B (21°C, 25°C, 29°C) AR A 6 I (0.
2700, 5400 Ix) 444 T A7 R AR LR, Hp
FraERRIEAL R (0 IX) F 2 BRI BRI, &
H i stfi Pl R o, i R R T3R8 ) — HigR e
FEFRIE(5400 Ix) FM T LAgkSg T b B ;
HEREFE A AUE I R A, 3
WS, W] R M RESR AON, , SR SR LA KR A
N BEALBCE: , R et I iR A .
1.3.2 WE&gRERHEEZMTEINE

L F R SR RS 29 °Cll R4 T AR AR
TFUAWER , AKX S R R FFE BRI,
H AR AR TR A R A R HE
IM#CHL 100 %i,3 A EE, RSB T 25°C. 5400 Ix
(13 h/d) fa i G ISR AE h gh S b ATl R SR,
1.3.3 FEXR(GA,) HBEAFAHBERFHAEZM
B B R i E

ik —# TR 29°CHIBA R T E M H-# £
F Ui R B BOYAERE MR T, R A 20,
200 mg/L ) GA, BHH ,24 h J5 FZR A pigk 3
WL ARIFE T 29°C 5400 Ix(13 h/d) [ GIREESR
R AT HH A O e,
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A Ecde b #LS S Hr B F A SPSS 15. 0 #fy:
(SPSS Inc. ,Chicago, USA) 52 i, Wi &I FAE fIE
RN B P S - A R AR RIS R — AR R T
WY R BR8] = R 7 22 43 A (three-way
ANOVA) , 1300 (FhF R EERDGIR) 24 5 B3
i, BiJE 2 B Duncan (TR R, M
PISEEAR BN, B2 M R 2 ek W
W 258 (two-way ANOVA) , 29°CHKM IR
W R T 18l 2 B GA, SRR S i 4 2 4E
SRBS Rl T WA 2 AR R i A & O 35 Ak
(one-way ANCVA),

2 ERoH

BVG N - R FRIZEE , R4 1.5 mm,
RBATT G, AN FRE, A8 AT
Fr - T-RLE 0. 90 £0. 12 g, HARIIEE: 2R &)
BRGE , T HCR Gl R 1 5 IR I A R 1y
BEHR.

TRLEE RGO B va I - ARl R 3 R R
o] R R el M) A B (R 1, 1), A
[lA I T, I 25°Ch # & & B ,21°Ck 2,
29°Ciffaeflko FrEERBNE (0 Ix) AN 6 (5400 Ix) #RA
TR pa R SRAR TR A, B 1A R K
FALIE(2700 Ix) 4 T M EE, 5 21°CHI25°C
Wi RIREE A, 20 CA{H B 2 K T Bevs -t
FFF ARG R M, TG HEC R W5 & i ) B &
JCR A A A (B 1) o BEE HA R B i 3
A, B v 3l 1 AR BT W & R G2 R B
A R G R N W R Sk ] R B R — AR
(B 1) o 21°CHE, A [EE5R M) 0 & R g2 ) ) 25 %
AN, 25°CH , B R Re g2y (] BE Y6 IR 493 i
4548 ,29°CHT , B & Re S i (] H1 B Y6 3R (K39 g
.

AR Z 0], SR AR R R
) 15, (RO B R i 1) 5 28— AT I R T4
HEARBEEF(R),

B3f 2 AN A iR, 20°CH BRI T K
AR TFRA W R . Wi Rl R Fh & F 25°C.
5400 Ix(13 h/d) [ R M P o g H1i &
SIS R, O Rh AR A AR T, (LA &
RENRM AT EEAR(B2), ARAfTFZ
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Table 1 Effects of cold storage,temperature and light
on seed germination of Primula filchnerae

R WRE (%) HEREE(d) WERRENE()
Factor Germination Time to start ~ Persistent time
rate germination of germination
FhF Seeds
émf 74,89 +14.66° .35 +6.69° 25,22 +15,13°
BT
Cold stored 63.67 £+11.18° 11,78 +6.65° 28.11 +16, 12°
seeds
p%a%e *kk dk ns
HE Temperature
¢ 74.56 +10.14°  6.000.71® 13,89 +2.15°
2C 82.11211.81% 6,11 +1.68° 18,33 £3.04°
28C 56.78£7.20° 19.50 £3.30% 46,33 16.54°
gvalue Fdkk E 223 *EE
JGH Light
5400 Ix 67.67 +20.62° 13.38+7.44° 38,56 +17.86°
2700 Ix 78.50 +8 262 6.33 £0.52° 14.33 x2.50°
0 Ix 70,08 £10.52° 10,00 +7.03° 22,83 +9.93°
p
pvalue = * *
FEMERM p{ pvalue of Interactions
Seed x
Temperature ns ns s
Seed xLight ns ns ns
Temperature
xLight ns * k&

B AT HE R worx wx 2 FRIRT pEHSTF
0. 001,0. 01,0.05,ns Fm pEAT 0. 05; &£ —FIF—E %
HA R R R R E (P <0. 05) .

Notes: Values are given as means +SE; sk , p<0. 001; =k,
p<0.01; »,p<0.05; ns,p=0. 05;Different letters in each
column and for each factor indicate significant differences

{(p<0.05).

Mo, 33 B R T 42 B 4 RGP T FI% B — 47 A9 Fh
WA ARG A P RIS 2557
SREF BN RN, ARF T (CHER T
YA T) A (2700 Ix 71 5400 Ix) % e pe 4 i
ARAEFD AR B R/ W R B B (3
PRIV ) o LIE T f 15 A8 AT B 3, {ELIE
BERW T RG/HRL(E3) . 20CT i/ H R
HEH , HKh 21°C, 25°C F i/ ¥ & B A%
29°C T ,GA A0 XTGP HE 7 AR R R Fp
THRTHA 2R 0 AL TR R L R WA R LB
BEHIBH(E 4). 20 mg/L M1200 mg/L GA, 4
PO E R T W 2R, B T A6 RN W (R, 3
T 288 e ISV W 2 LR RGN , 4 200 mg/L GA; &b
FLRZ W B, W I T IR R R W R
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A SEapEMEREE(p <0.05),

Values are means + SE. Different capital letters above bars in each graph indicate significant differences between tem-
perature treatments { p <0. 05 )and different lowercase letters indicate significant differences between light treatments for

each temperature treatment(p <0. 05).
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Fig. 1 Effects of temperature and light on time to start germination and persistent time
of germination of Primuila filchnerae
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Values are means +SE. Different letters above bars in each graph indicate significant differences{ p <0. 05).
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Fig.2 Germination rate and time to start germination of un-germinated seeds
at 29°C condition after transfer to 25°C
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Values are means +SE. Different letters above bars in each graph indicate significant differences (p <0. 05).
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Fig.3 Effects of temperature on seedling rate and seedling germination ratio of Primula filchnerae
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Fig.4 Effects of GA, on seed germination and seedling formation of Primuta filchnerae
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%, TG ELSAEE I T R A A TRLRTHA &R
IR, 29°CEll T Bepg I nh it AR T o] e frfE— &
FREE ARG, BRI GA, b3 5 FiiH 3% i E 3
AT R ] R, TG GA, A LR N BB AR
BRFD T IARIR S, RTT, ARG R 25CTH &,
MhJe: e YR (200 mg/L) GA; b3 57 29°C T A
K&, BV -5 R 0 A i SRR, IR/ W R

Heh B 3% F7E 20°C( 6 GA, 4bH) F it/ i
Bt BATAN, MAERHFN Tl B RS2 250 il
FURBGR, B (29°C) HAHKE Mg & F (K
T 18 ) AR TR TI5 2 T RRRE GA, A3 H A
PP KA R R T RBAL T
Fa'61 (LN B TR TR B SR NIRRT B T AR
TR, BRI, BERIE GA; B MRS EAT
& AR ( P. cockburniana) fir 15 IR4NE 5 JE K 8
EARRRE GA, 4L R TIH RET ,
FIBB AL BRI R T4, ® T, 5
YR 5 MR R ZE TR IR IR o v
-3 7 AR T TR K T— R A Ry
AR T o (LRI DG 0 AR TR, 7ER
I ST X XL R A SR i 7 P 40 1 s e
B, DA (1 Fh T MK E B I SR, 4°C
P — AR IR PG S BAR R 7 R R BB T
SERAEFN T, LR WA R AT 60% , 17 HLE & fesk
I T SR R RV WA R LR B S ) B
TSP IRTE R , B v - R A R TR YE 2T 4G
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W R A TRl L v s, Wik, RATH 29°C F
B R WA AR & (R 998 470 7
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T AR R TR R 20 DA RS R AHBE
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AE L , LU WA 2 T 1 T W e e
- RN T8 ST AN

RER B, WAL B R MR TR
BRI R AR S BT e DA P
AU R B M E IR R TR T
MR, ASHFFRLR B, BT - R T R
M YER, Ree SIS (O Ix) FIFE 6 (5400 Ix) &b
B B BRI T BTG SR T e R
T IR PN TRLRITHA R8I T ER R 40 T
R, G, BRI N, R EGETT G R 5T
f B, IR LR B SR AR T RE B —
HYEER . AR ITE, T AE I Y S e
R PTG SR Rt ]

25 L RTR, B ve - i B R T 41/, 25°C K6
(2700 Ix) A1 2445 R £ R0 T R FLWA & 10 538 4644,
IRTIG, et IR BRAL 26% 7oA , SR/ Wh 4 Hts
WAL e A FAE, 29°C R T Re v U R AR T4
e TR EE (PRI, GA; b 31LJ5 WA & 4¢ 18 1B 34y
I, 6 R R4, fEL RS 2B (200 mg/L) GA, 4k
BN T T R R 0 R M B AR, B2
AEH WEREB(COCTHE) LB, HRH £
R FRFEBOERE 25 CTH &, RIS I
RARZ W (IR0 R M BB, U LER
T8 B UG SBIH-HEER F RE , Bb SR RS
H R AR — Beit ], 5 R S AT (20 mg/
L) GA; A3, A{H V] I, 535 B35 W 2% ¢, 15 LT 4
SRR /W R L. RIE, KUK I 0 25 4R
R AR R 78 , B JRAD T2k , TG L
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PR, R BR T R R A LA
THRIHTT o

i Lp

[1] BsEF, aH hHEEY & H 59 8,82 408
[M]. dbx(: RHEHRRAL, 1990 51-53.

[2] HErFrRRbha(ISTA)Y. iRt PR M].
Jext: PR HiR R , 1999,

[3] AP, R¥EZ, K& SLHRAREXNE4)E 6 #i
YR T RN [J ] AL ER IR S B EAR , 2000,
9(4); 14-18.

[4] Olva S R, Leidi E O, Valdés B. Germination re-
sponses of Frica andevalensis to different chemi-
cal and physical treatments[J]. Ecol Res, 2009,
24; 655-661.

[5] WeiX Z,lao J X,Jiang M X. Effect of pericarp,
storage conditions, seed weight, substrate mois-
ture content, light, GA, and KNO, on germination
of Euptelea pleipspermum( J]. Seed Sci Technol,
2010, 38: 1-13.

[6] B AREEERERS LT KPS R
WYL [J]. fEY 4 M, 1981, 6:
12-17.

(7] ks WA FE B Y B & X R R
REEAEYFD]. LR LRk R, 2008.

[8] W&, B, A%, MEH, BER NERF
CR R AR B iR AR R gt i
2009,24(5); B5-87.

[9] Ee&, Mok, M. AiER P ALY PR
HRRFELJ ] PILAR L R TE ], 2005,28(4) : 58—
60,67.

[10] Rz KA, BHE ARERERLEMINE
MEEM T U R XA AR ER L] #F,
2005,24(4); 1-5.

(1] FEEAL AT WERFRTHEREIR[J]. B
e vl #5,2008,21; 7-9.

[12]  Whtdfy, EE. EFFE R LA [J]. |
2544 ,1995,31(4) ; 372-376.

[13] #RiR4e. ABT Ak m M EEFF 5 WA
[J]. MJEARSRBISYE,1999,14(3) ; 234-237.

[14] FELR,XZBR. — AR MR RS HH
ALJ]. dEHFEE,2002,5; 40-41.

(HiEHi#: FHRF)





