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Response of water stress on seed germination
and physiological characteristics of
Flemingia philippinensis
KE Fang, SHI Li-Jun, FENG Shi-Xin, MA Xiao-Jun*

( Guangzi Botanic Garden of Medicinal Plants, Nanning 530023, China)

Abstract; Under the water stress simulated by different concentrations of PEG, the seed germination rate, germination
index, mean germination speed, seedling length and osmotic adjustment, protective enzyme activity of Flemingia phil-
ippinensis were investigated. The results showed that with the increase of PEG concentrations, seedling length was
inhibited obviously but had little effect on germination rate, the mean germination speed was decreased, and the germi-
nation index increased under 4% of PEG. Soluble sugar,Pro and soluble protein content showed increasing trends,al-
so the activities of superoxide dismutase(SOD)and peroxidas{(POD). These results illustrated that under certain PEG
concentrations, the germinating F. philip pinensis seeds had good membrane-protecting enzyme system and high os-
motic adjustment capacity, which could improve the uniformity of the seed germination.

Key words: Flemingia philippinensis; water stress; seed germination; osmotic adjustment; protective enzyme activity
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Hitk Mt & T R FH RO E R, DUE
IREPER, BZ —F 6000(PEG6000) & 2B
BaY,h THS T8 K6000 L), NeEiE 4
fagE , A fE R B E IR TR

1 #M#ET %

1.1 ##

B AT EE ) BERENESET R T.
1.2 i

KRB Z —E(PEG6000) B I/ 43 il , iR B
WETH 2% 4% 6 X R BEBREE 72 25 CIRET
HEXT R B 7K # 43 B -0, 12.-0. 33,-0. 62 bar (Mi-
chel %,1973), EUT AR FEIRBEEEE
BTABEXRKRNE 24 h, RTF R TREASE Pk
¥E-BRASBEHROHF, 2 ETRIET ARWK
¥ PEG WM XUZIE K LG5, RBEB KK L& F
KRR, R FEGH a0 4 NER, AR
EREINELE, BNEER 100 BT, T 25 CTHh
IR, BREBEHER, RIFELEHE,
B4dEHR—-REK, URBBDKEET,
L3 MEBRSHE

BRMECTRM T RIFHO, AR LT
FoUFH R VERER A KIE® K FisE, it
BMFRERPHRFRE RFER HEEE,
TERZBEMNE 2.4.6.8.10,12.15 X4 5 B
B fhF i £ AR T 2 T I HERE LI 28R (Pro) T
BEEHEERBEILY B L EE(SOD) . o ALY s
(POD) &M, UBIRZHAF O, 15 KAKFR
IR E]) R BREERTE] . (D KRR EH X HFH A
R TFEROE . (DOFIEFEE - FHRE
BE=2D*»n)/Zn, KH:.D I TEKRKEHE
MREGCALRUBRZHAR O, n FHMERHE
R, (DEFEE.Gl=(Gt/DO), HF.Gt N
HECREFFREFR D RMN B RFR. (D
GEEEMNE. TEFS 15 XoolE&L L)
HEE, FHHEESE., C)AEEE JHER(Pro)
MAEEEANNE s TREEES BEKER
(1992) BRI L &8 3% s P& BR (Pro) AT A B B &
MZREEGEQCODWEH B AE . ZEDHTE
G-250 ¥&. (6)EEAYINE . BL 0.5 g B¢ & T FA¥S A BFF
b, i AT B9 0. 05 mol/L BEER 48wk (pH7. 8)
3mL, H M BEARED, EKIERFESTHERIK,

SEBHBALOmL BLEP, REBHEME M
Ve FAEAR A 8 mL, ¥ B FHREE LI L 10
000 r/min B> 20 min, DEWREP AWK, AT
WEd By BEAYBCBEERATEEE
BE&E. BEY LR E N E %3S 4 (2003)
IR P m (NBT) 3. A4 B (POD) & R ZE
M (1990) B 7 s 4TI 7E .

2 HBREA

2.1 MEMTRAEMFRAFESSHRKHTZWE

MEIAATSRKEHEETFEMT&E
2% ~6%PEG HAME TRALFREFIAK.
FEO%LA b fE 2N ~4 MM ERE T, R FHH
FL 3T BB, 6 00 K 2 48 BB AR, 18 & AL 3 1E) 3 R % B
BEMEER VK BEE M5 R R
AR, 200 40 ST IRAR ik B E R R, 6 00 53T 1R
BRI BEMER,(BIR XS R E REEE B
EWEERHE R AR A, AT 53 IR E LR &AL
MYEBEEEER.

R1 KSBEMEETTAEMTFEHRFE.FY
RFEE EFERRERNABM (P<0.05)
Table 1 Effect of water stress on seed germination
percentage, germination index, mean germination speed
and seedling length of Flemingia philip pinensis

PEG ¥ %
Concentration (%) CK 2 4 6

FHEFR (N)
Germination percentage
B FH ¥ Germination index 11.21a 11.43a 11.55a 11.11a

B RFHE (%) 8.6la 8.19b 8.35b 8.58a

Mean germination speed

# K Seedling length (em) 2.83a 2.39b 2.25¢ 2.12d
¥ I—FREARNEFBERE P<0.05 KETFTEREH.,

Note; Small letters in the same row meant significant difference at
0. 05 level.

2.2 WM FHERTEEREARMm

Bl 1in, BT R FH R SRS E N
BEBEETHRELABTHOBYE ES 10 XM
B 12 RE—WINYHEIE. 7EKE&ET ,TE
4 B8 8 5 BE A R, AR R B S 15 KA,
L3t IRE LA TE — N BRI K VBT, & 38 40 32 8
EEFFEE R 2% 4% .6 %5 % BAR H 43 51
B’ET 51%.73%.100%,
2.3 WMFEHE Pro S ERIZIN

MWE 2B/ HEKGHERET,Pro WA

94.25a 92.25a 95.5a 94.25a
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29 %

ERTXELBRE 4 RINTE 2% 4% 6 HPEG K E
JEE N, Pro M AR B & I8 W B M et R & i
HNA L, FERIETES 8 Xt 6 AR RHER
FrtBEE 2% A% MARE, 2 HEHT 95%.
56% 46 %, EH 15 RYMBELZLTHETHREY
FEET, e EATE , S5M A LS B FE
T 80%.254%.277% . B R ULK & B8 TR
TEW®ETTENFHELRE Pro WA,

——Ck 2% —a-dq4% 6%

ARMESE (%)
5

o
(9,
(e}

0.00 : . . . L . ,
Ho2k AKX HoR H8K BIOXK ENXREISEK
RFEXE (d)

B 1 KA TEWTREMT
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Fig. 1 Changes of soluble sugar content in germinating

seeds of F. philippinensis under water stress
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Fig. 2 Changes of Pro content in germinating seeds

of F. philippinensis under water stress

24 IMHFHRABRAUBEASENRN

B 3 A A, BT iR TS d, TE
HEASERE L EFETHRNES . KA
T.AUBREEANETEHES TR, E&MaLE
HAREEWRERMRT RERE, 2% ia it
HHEAREHEMT 4% 60 HELHE, 405
6 /4 Jifr 36 A B 3 K I 5 5 BE SR T4 A, AABE 6 RIFF
B —HEERN L TRBEISIMIMAL. 58 15X
B, M 50 BBAR L BIER B T 65%. 150%.,

115% 4 B R 6 % @i 16 %,
2.5 SAPMFHZE POD FHER R

M 4 v] 51, POD 35 4 Bl & 7K 43 i 261 58 % A9
HRAAEMEmM, BERF S LA MEE. B2 X
Bt,2%.4% .6 Yo W BE4b3E 2 &) POD &M EAR K.
FEE & 27 AT E ) SE 4K, & AL H 2 8] POD 1% 1 3% in B
B.%8 22X, S4B EXBMHEL SR HEMT
60%.94%.136%; % 15 KRB E R4S HHEINT
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Fig. 3 Changes of soluble protein content in germina-
ting seeds of F. philip pinensis under water stress
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Fig. 4 Changes of POD activity in germinating seeds
of F. philippinensis under water stress

2.6 WM FHHX SOD FHEM R

B 5 BR,BRE 10 K5, K4 T SOD i
5t BRAE b B B G 5% . LA B T o8 9 BE Y 0 5 T 4%
. %6 Ket, 53T REAE 2% ~6% BriE b3 SOD
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Fig. 5 Changes of SOD activity in germinating seeds
of F. philippinensis under water stress
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KOMBERMTFHANXBER REHT
R R & 7K B 35 B — 8 18 B BE 40 i A 7T LAEA 30, BR
WA AT LA &, FhF A4 BE 85 &K (Hegarty, 1977), %§
A% (1985) BTN R, B T /K 40 B PR %1, BAR 7P
FHAMNESEEMIBENHRETRENE
#HEEESER LMEHEBITHRE”, — B &4
AEEAREREMEMERER. RXKREH,
FE5r R BK S BB T T IRRR T — B R E Ak
BTHR M TFRERE.ZFRENWEWAK, B
o233 WIN Ao R B = & SR =
EMAHFEERENIMATRMAR. RA—-CHEH
WA, AR TR FHEEIBOBERY, LR
EVEREN -, —BWEHETTERM,
FEREE P H L, T Y M8 —E 88, Wt
FF R E B AF .

K43 Fr a8 B A A 1R P B R S FR R WL A C AL SR
WA ENE AR RS U R B AR E,
BT 4R MR £, B ES T AT LS
FORSEPOK AR I, (A A B R IEH 317 (B
BIR,1983), AR KSME T & MaiEE
BRBTEETFERFHRLEFPITEERE. Pro
R iHEANREERFS 15 Xuf, &Eiha
W 6 %R IR S Pro WA B ST BA R =
BETI~2RBZ2 MAEEANRENR 6%
a4 iE EAR. WHHKSMERGET. AT
RHEETT R FHESTHE BBREELHY
BE T, SRR IE# A AR

MY EKSHET . EHEEEHENEREN
R EHR O M BN, A RERFEHE X,
MEHESEERAENERFRXEEMEAH,H
hZ-EREBEEHEEHEERREAL. CEHFHE
S 4k Y1 AL B8 (SOD) | it & 4L ) B (POD) , it & 4k
A8 (CAD%. 2RXBF, kKaMET.EETH
HRF I & A R SOD.POD S B4, H K
A58 BE R INSR B B3 hn . 1B FEK 4 B S0t
T.EMTREMTRAAEREEMNERPEBRE.
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