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Study on desiccation-tolerance and germination
physiology of Murraya paniculata seeds
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Abstract: Seed dry weight, germination percentage(GP) ,germination index(GI)and vigor index(V1)of Mur-
raya paniculata rose gradually with the seed developing time from 42 DAA(days after anthesis)to 77 DAA,
but the seed moisture content(MC) and electric conductivity rate decreased at the same time. The seed MC de-
creased by 10%4~35% after desiccating with silica gel for 1~6 days,GP,GI and VI decreased to various de-
grees. The desiccation-tolerance of seeds at different stages was different and it rose gradually from 42~70
DAA ,then decreased at 77 DAA. The GP of seeds at 70 DAA had no various decrease when the MC was re-
duced to 10% and most of seeds with 9% MC could germinate after storing at the 4 °C and -20 °C for 30 and
42 DAA,so this result showed Murraya paniculata seeds were orthodox seeds. Light could accelerate germi-
nation and the seeds germinated better at 20~30 °C,ambient temperature and 20/30 °C than at other tempera-
tures. The effects of light and temperature on the germination were independent as well as interrelated and al-
so related to seed MC,
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MARERP A BEEHFREBHES TS . B
KT PR ) W AR F I R M B BRI BHEY R
FERARXEH B, BAWMERARB . XFHF
BRK TR HERI ARG EE A 3 FL A — B A S Bk i
HHEBERBERD B —FRMANEHER
AR 5 T Koster Tl A o J2 F F X Bt 7K 7 A= B 3 D7
T, BRI ZoAWTREEBMEHER, 2
—MEENEFRNEYNGAEY, R ERB AL
Y. BERSZFHER, AMIXF BT RS
K B ERF MBS T RAFRXATRENLES,
FRTFRERMXZE, TRAHTFHEZEEORR
FEALFHERBMHABAR. FXEETARKET
A L BB A — ST A RE AR A0 B K i B AR 4L
M FEARCBEHTHHERGAIELTTH
WL FIBBEEE T A& 7 B K i B9 T2 L ) Fo R T B
REH,

1 Afadr ik

1.1 8
AFREFPEBEREDRAREEY .
1.2 ZEHMBREIRIC
RAMCHER W T EITERPRE. NFEE
L2dF KR BR7TIRE-X/HTF HERZETZLEM
B, HTRUEEREER.
L3MFHAKFRAZ
HFATEMENHRSKE, REHESFHA TR
PRI KEEB LK, B K aT |43 51k 1.3.5.7
ModEE, TREENERGKA 15~24 °C/BX
24~35 °C),
L4FFRARIE
FHAMAMQ03+2 °C17E1 HWE, FHFE
KEBUSENERER.
LSMFHRZLE
(DBRA TR FIH R @A FRKREME B
BX25°C,14a HL(ESHZES 14 h 2B, ()FF
EHER @G EBMBENH ZAEmR) . BER
B hA (15,20, 25, 30, 35,40, 45,20/30 °C 1=
B); LB EMA 14 HL(E H %% 14 h 6B

24 HD(£RE, ZEYMEEE . GINEAHNK

KT, 6HRBE N 30~45 pE « m2 « S2; | 4HE N
AONFFF,3IRERE;HAEFRNNE. £HTKY
ERTFHAHEPHT. ERMEHBESES (EF+ K

XS mm A EBPR AR, MBRRHEH T
ERABEREAELAFLTRARAMEL ISdEFFHEK
HAELYMEFLAE 0OIMAHR, BRI PLE
oo
1.6 RFE RFRBMMENBY

BRERN) = REFMF I/ BT REFTH
W=2FHRFMTFER/AARMRIH P EHER=
EFEEX(RFE+RERIKE.
1.7 BSREHNE

20 R FFFm SO mL EEFRKEM, BHEKHA

DDS-307 £eg AL E W E , BF SR EBE N 20~
25 °C,

2 HRE5a%

21 WEEMFEEEIEPH—EHEREN

NBEFERFEH TG 42~77 d BELRE, 7
EhHRATRERa $EEHLG 42~63 d BHH
LRSS 63 d B KM TEERS 63~77 d K
Wik, S 77T d KB KE G 70 d EER K
E(E D.

£1 LEERXHMFLEIEDH—HMEREWL
Table 1 Change of some properties of Murraya
paniculata seeds during development stages

FHERE FEH8 MTFEYT
Days after FHA H(TRE) HB(TRE
anthesis Colour of seed F. W of D. W of
(d) 1 000 seeds 1 000 seeds

42 W4k fa Light green 46, 20 10. 15
49 R4 f8 Dark green 48, 80 16, 90

s BEHASE

White with some green 52.55 38.50

63 M White 95. 60 39.25

=R
70 Yellowish white 78.00 56.36
77 xae 87. 30 56. 43

Yellowish white

Note: F. W-Fresh weight; D. W-Dry weight.

22 ABEBARAESIER R KR EFERFHESY
B

WG 42~771 . M FEKEZBRMK, & 78%
THEK.BEREIRT,. BKERAE, &
49~56 d,63~70 d B}, S KB THUHE MEHRE
B, /KB RAN. #HE 42~56 dHLE
BT RFRBILHE20%UT,EE 63 dayH
F—HUUERBERFE ETTJIN  HFFEFR KFH
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TjG 42~56 M NE B/ THESIM.FHTR
HEPIBEREL AR S RER AN ERMER E
ARR. LE0dMIT7TdHNEBEEFERHFLIRFA
HENRE . KEIFELLEER. BEWTHE
TR BREZSTE . AREBNLIREBET
FE. LSS 77 d X B B/MEE 2),
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Fig. 2 Changes of electrical conductivity rate in the

soak of Murraya paniculata seeds during development

24 FAAER RN N BEERF XK RN
AREAFEHPONBERFEBERRK1~6d
B BKBATHRE1I0%~35%, RIFR KFLHME
NEBHEARFRBENOREMRK. S 2dFHFEF
BAE 8N ERERMR K 1—~6 dJF, KFEEN 0;
JE49 dMS6 dFMFRIFRE N 12X/ 17%, KRR
BB SXKBTHRI0%~15%, JLE XM FH %
WG 63dmfF, S/kBh SANMEE 180, REFH
PRGGE— 3 5 O d M NEFMF . SKkEH
BUEZ NN, AFERALBELER, SKERE

Seed MC,GP,GI and V1 at various development stages

3%, EHFERMERIE SOV EFE 1T dNMHFAKE
B 36 % REMEZE 3%, XFEFNA 65% , HAZEMEK
Z3IN.MFROBHE. RFAREFRMPHNE
FERFBRAKRERR, LR 70 d B FhF Bk it &
LIS 77T d R HE R B (F 3.,
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Fig. 3 Effect of desiccation on germinatiocn percentage
(GP)of Murraya puniculata seeds

ARAEERP R FERKLE IR, ZF
REFKBHNTHUERFHOMRXXR (B 3 ME
2), AR ZREWPESEFRG)SFKBMEK
H2Z 0718 AR IR B 5 5 B B A 7 R F R EW
WMAFE YR EKBCEEFES KB RECGE
D BREVEEAABGBRMN FHERILE KR
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2.5 GHRBPEY#HFRFINEN
HETOdHNEEFHT EEBRKESKET
Mz 9%,7EEE .4 °C f1-20 °C 4+ B3 20.32.60

d, R R, 4 "C #-20 °C WIEE T 20 d,
MTEFRMEFRBUBAEETR, L3z d
RIS TR 2 (R 3).,

£2 TEBRBRHBRAEEHTFHORKEEESH

Table 2 Analysis of seed desiccation sensitivity of Murraya paniculata at various development stages

IR R I o 8,0 RE EHFEAA R
Days after anthesis(d) Regress curve equation R? value Semilethal moisture content
42 G=0.044M2 —0.264 2M{1.682 6 0.93 67.82
49 G=0.004 2M2 —0.170 7M+1.081 2 0.95 60. 11
56 G =0.001 7M2 40.196 5M—+0.137 9 1.00 33.62
63 G=0.000 5M24-0,793 1M+7.449 5 0. 88 24.44
70 G=-133.055 In(M) 448, 157 0.81 1.01
77 G=30.617 In(M)—4.669 5 0.76 5.56

£33 AEVIAEEHRTEHNLBENRFNEKEN 9%

Table 3 Germination capacity of Murraya paniculata seeds at 70 DAA after cryopreserving for a short time(9%MC)

XD FTRERECO BEER RIEHY WAk T
Days of preserving Temperature of preserving GP( %) GI Vi
20 4 86.671+3.56 1.954+0.11 96.25+5.14
20 -20 77.334+9.78 1.7240.25 90.65+11.32
32 4 73.3344.44 1.7140.12 86.83+6.12
32 -20 57.33%7.11 1.2340.15 66.6716.33
100 K, Bl ARBEGTHFHAMERRERE 25, 30
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REH
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R HFHE Germination index (GI)
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—h— RS TR
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4 RMEEXFHFIHRAMER
Fig. 4 Effect of light and temperature on germination
of Murraya puniculata seeds

2.6 XMMBEXMFHHZF MW
NEBEFERT(FKERH 24D ERFRMB
ETHHAEREN@E 4. RO E20CUTH
REM IS CULHBBREAMTRHFHEAN. &
14 HL &4 TF, &7 &% ZEZFE 20,25, 30 °C, 20/30
CHMZRLBEEE, LHERE TER; RFHEYR
E2530°CHERMNEHEER LHEBET

CHMER. ERERGT.20°CHBEREZHTH
EHRERHELEEER20/30.20 "CHMERT
MEFHRBERTHERE , RARBRETHTH
EREHRER 20 CMER. XR\EYFHFE
HRERBEEHT . EHBERRFAM.

R4 ERETIABERMTFETEXARMNEBETH
EEEMRTFRY
Table 4 Germination percentage(GP)and germination
index(GDof Murraya paniculata seeds under different

illumination and temperature conditions

FxE BECO  XkR R REHRY
MC(%) Temperature Light GP{%) Gl

24 20/30 14HL 82.0042.00 1.38+0.01
Z20HD 74.00410.00 1.59+0, 27
=R 14HI. 94.0042.00 1.964+0.04
20HD 88.0040.00 1.7440.00
38 25 14HL 94,0042, 00 2.1040.03
Z0HD 96.0040. 00 2.1040.04
20/30 14HL 100.0040.00 2.1240.10
Z0HD 96.0040.00 2.0940.05

B F(EKBE U HENERSRE
A X,7E 15,20 °C 1 20/30 °C B e Xt R WA
Bi® ,M7E 25.30.35 " CHEBAMHTHRER ¥
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RS L. EERFELT DCRXERARAEEM,
FFRRATICHERT .

FHEMBENEMES T KBAR,E25°C
A, B SKERN IBUNFHFILFEEW, H
R ERESKBH 240FHFHTHE.

3 WikMmEn

NEBEMHFERE 42~70 d, TEHEH KM, &
ABEIBRPHTEEKY . EERBEFERERE
YRR EREN 70~77 d, FTETH B,
KA TELS 0dEEREHRB. HTELE
JBA6~T74d, EKEBEZH T M ESKETREMEE
BEARRIR,EJG 49~56 d M 63~70 d FK BT FEHE
EABRTHENE;HE 70~77T d SKkBHEMK
R, KA TE BB KB . MFEILRE 42~
TTARFR. RFEBBEMBEHEBRERANAR
. FFRGBA S SREETLIE R R F
WHD BEARAAEREHHNOILEERNFERIBKS
Bi—ErEEHITHRIFENE, B FRABRER
H.oEFERB/N MAHMEN FREHEHEK,
BESMAOFF, B SRTBRBR. BHEF

BEMEIRRUNEER—BN, KTHEYHT

WHHELCHBRT

ARIEENPHNLETM FREEBRK—-XE,
BKBFEG 1520~20%, REFRYAERRABRENT
e, X R THLEEMFRREHEH, RKTRT
ZHEMTHB. MY —ERRMBE@EFTRRE
PR MR RMBK(REKEBEM I0XUT)
MR ERBEF .G 25~40 d BF L (Cucumis
melo) Fi 7 (8 FI 5k 58 € B #4 B9 25 B¢ (Litchi chinen-
sis) B BB (Dimocarpus longun. ) ¥ ¥ K (Clausena
lansium) M FEERBERK, TR\ EFER
EAHHEO B ER K Q0% &4 F #
T RS R T R I,

/5 70 d L B F R T R A Be5R R B K
. ZAMFRARFTH —EHMB A RBEBRHMBR
KintE, XSRE—SLEYHHFREMEUN. XTI
(Phaseolus vulgaris ) I H FF (Sinapis alba ) ®y F7E
REFHE WK 88 20 d §T R B AR R T iR
KEYL,TE 25 d JEA RIS T BhK it 2 $ By R 3k
(FEEO)FHBEH/NEMHE(Cof fea arabica) FiH
MMME(Cof fea liberica) R Fh-F & B K Tt b & B 2B

B SRS (B 0) o B B -7 1 K i PR 3RS0, B
LU M T B B K T 2 B 2 R T R T A s AR
1k, 38 Bk B — 5 SR S A R ER B K A .
NEBEERFRAKREELS 70 d BR,77 d 2
FH. RN TFREI —EHBRZE, BAKHEFF L
EERBEREEMRX HE-LHEYMHTFHRAEEM
M, HF I (Lycopersicon esculentum ) F Fif #l
(Capsicum annuum) ¥ F , B K it ¥ R TG K F AR
BB F BRI GEA) PRE W /DR ok
(Coffea arabica) ¥l b R uME (Co f fea liberica) H)
- B B 7K T 1 b A BB SR 35 (L 6) PRI R R+
R K R i8 £ 09 | K (Clausena lausium)
FFEEE 67 dEmR K, MELRE 74~88 d KT
RO, XEHEYHNMFFERTE Y, RREHN
MRKHEES, EREFIBRRAISHFH LR A
ERES. AERSGRAEWRALEENFHRK
HHERTERETIE P EH LR, U8 IR AK 2
— P HEMER XM Sun HFE LR B,
Eeswara IN A ENE A FE R R AR TR
£, MRBEBRRE A TFEREREBRIFE D LR
—ExmtiE, XY R F AR SR XIEKR, G5
B FREAERBKEE, X SWmYERFRK 3
~7d E&ERBKHENIBE-BHNID, EL-
lis & Hong A 76 f F MR 24 LA S5 Mo 3K 49 FF 7 T A
SR B T X AR BE TR A SURAE , iR RS T, A
P 7 IR B WOIR , R R F W T RE 7 T RE, K
it B E A T RS R 705,
HETO~TTd L EFMHFREW 10EEFK
B, A0RECREMN FEE NXEF TR, KRB
TR FTRE R IE % B ; Chin® (1984) 2 13 B 3 & M
NEFEMFEKBEEZ 0O XUT . HFHEARAEH
FE, WK LR B B F7E-5 "C 1 5 °C R 7% 24 h,
FRIFRMA 582 32X, AN LB FF TR —Ff
EFREMNF EHEEENGCEER .
RAEYFHTFERRET BB KmERER
(FI R, BT LA #7317 B et , B SR TR 4E
B, —RERERFRMBEKN. REFFHX
B B M 0 A K B AT B R R B T o ket
18], 3 3R SR e R 7 BB K Tt P 4L 585 o E 4T Y, B (R IE.
HRMTF, T RBGORER, HHERED —F
BRAESSERBROEFRMFIEIESHTE
W, KBRS FHIBRAKHEMREEREERES
MR BGIE.
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TR FRABBEFITERARHFIKER
RBIBR B, XF HWEAER. BRTFHNF
TFHRARENTEETERTHA . WM FHRERZ
KBRS K B (EKBRFER SR, B I &K B F
FHFENFAATRE) O H BB K GURE R FiEh
TFTRE—Er S KB BE. E N THE—ENE
EKEBESHFUBHSKENEHED D, B TFLER
FFRAREFREHNELEEKBEEBERHRXK
7, I & ZE 300 A8 1b ok & B #p T B9 B K i o 2
BTN, 807, BXMERANFRERTH
—R B EK BN AR BERITE R FRBRKE
BE BRKEBRERAAFRETHI - LHNEKE
5MBEKBEHERERRROD, BEMHFRER
HHF AEARXEIRTIKBEAURK, FIRKE
B, SKEXHBRER AME—CEBRELHWREAH
FFRFERTHE—ENBOIKBEEBIEEKER
RAMFROBRKERYE. LEEHFRERTLIRE
PEKBEMBERNOFF, AR FEBICS KR
ER B R E B3 0B oK i, 561 Bk
WHESTRELER—BH, EMETITH.

TE25~40 "C MBI R R R 16 T, S BB R
HENBEHFRER, £ 25~40 "CHE B BEK
Y-, {B1E 15~20 °CHf, X BB AHE, A
ERRERETRIANRFEEN. B F1E 20~30
C.EZERMTRFGETHTFHERE. LBELGT
MFHANEERER 25.30 "CHEH, BH &G
TR0 CHMER. XXPHEAYHTFELCR SR
BT EHRERARMN. XBMBEXFHFFH
RESBER BXHEEMH, LB HENE
MEESMHFRSEKBEFXR XEHYHTFHEE
BRI,

PLRKFEPMEFRRMDAKBKTEALNS
RETRERGEL, FR LT FHRAHEY
BEHALHIHRAREMEEREH I HAF
Bh , % b 50
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