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Activity and distribution of endo-B-mannanase
during germination of watermelon seeds and
its relationship with germination rate

ZHENG Xiao-Ying, LI Xiu-Qing

( Vegetable Research Center, Beijing Academy of Agricultural and Forestry Sciences, Beijing 100089, China )

Abstract ; Activity and distribution of endo-8-mannanase during germination of watermelon seeds was measured and
the relationship with germination rate were investigated by using single-seed gel-diffusion, The results show that en-
do-B-mannanase activity is mostly distributed in perisperm-endosplerm (PE) envelope during seed imbibing prior to
radicle emergence and play an important role in weakening cell wall of PE envelope and testa and lower their mechani-
cal resistance for radicle emergence. The investigation with two varieties of watermelon seeds which are in different
germination rate and capacity as well as primed and unprimed seeds indicate that there’s a positive correlation be-
tween watermelon seed germination rate and endo-B-mannanase activity, PE envelope weakening and endo-f-man-
nanase activity are initiated during priming of triploid watermelon seeds is one of the reasons of enhancement of ger-
mination rate and germination capacity for primed seeds.
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BN (Citrullus lanatus ) F FHEAREEEEX  NHFHTFHREROF TG, FREEMEE
BRI AW ZE 7, RAEHN ZHEEEL RES, WRAELE, RFE—RIE 30%~60%.
MTEMEHEEHT HE 2~3 dRHATEHE WEIRESSI ALEN=ZFEERAHF, HEEK
R, RFERTVHXONUL., KWLM ETE  FTREE 90% (Zheng %,2005) . E W TG NA T IE
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FHAMEEREZ-RBRAMEMEEENIR
A, PRI FHEREEEARENTES
BEARGER, HERBERLU 1,4-3-D ltmH &
BEBESTMBANEREZE REYETERNE
BHS. FHRRBERKE 14D HER
FHEMANYIKBREE. Toorop % (1998) Xt F T
HITHREEA AE AT EREBEESE
TnFhFIH RN E RV S B EMH X, B
FRAKE—EBER LIS B HBREE, M
EMEHNRS VWA IEZREE. Ehf T
REMEHRLAE S FERBRRIHF A LRI
MR, EFMM T RAKSEPEAE S BFHH
EREMEERS ., FILIE 4K, B T T
WARTUH 85 & L &Y BH A7 (Still 4,1997; Toorop %,
1998), A F . ZRAMMNESER T8 RS B HFEM
{1 8 18 H (Nascimento %, 2000; Biologa %, 2001;
da Silva,2002).

BERMFRRETFERH FHRRAKR, EH
EMBIRIBPREEAR B-FAHERBEEHE
e EH.FESG THFHOBERML, BEARE
TS A LR AR i F FIE MR R T 1A
HATMERWME., A XA AR FERY BE
(Downie % ,1994) B 57 78 JR F -1 R K 85 & H f8) # 5|
Rt b B2 3L H B R BEIER T a9 51 L
EMEHSMTFH AN XR . BNELMHTFHAE
BURSIAREHFHREEMHZEINRE.

1 MBEF &

1.1 iR R E

FMEME:RALREERARPLOBENSME
KM EHRIK 3 BN _EERAERRK4 S, fF
B AR K E R 7R R (STA, 2003)
TERTE R T R ZE R E bR UE T 5, R A 25 'CHESF
HREE R, B MR SOR, 4 RER., FFIlE
W B AEMMH T RABRGERS ZEAR,FFE
BAHEFRD,20 CTFHEF 24 h, REEZEREEH
FEINHRBEKE  BTHRFEH.
1.2 BiE A EBERBEHEENR

R i Downie % (1994) &9 $E B4 802 3+ m ik
. BRHIE7E 100 mL pHS5 FrigR/ BERR & vh il
A 50 mg ¥ M #AR, 7E 95 CHHIF M 20
min; ¥ EEARLE,7E 5 000 rpm,4 ‘CTFEL

25 min, WA 0. 8% 84 F 4 ¥ & Bl B9 B A
LBERVBAIE 60 CAG B AR BRI m L
fl. FhFrRl: RT3 E M R K 7E 4K E %
7k 3.15,24,27.36 h, KFPRXBLHFERO0. 1 g A
RFHFAR  SHEEEHF . BEE, EBRER, T
M RABLESRMA 20 oL pHS IR/ A
WLTE 25 CEEE TSR 2 h, SFMR 10 pL 1
ZoBLMABRZAMA Y., R EHT 25 CH
% 20~24 h, BEH .10 mL 0. 5% RIS B AR
£ G RMERKE L (60 rpm) B2, RIR4 pH
UL, e pH<S. O BT, B AR ZEHEBE,pH>5.0
Bf, 4L, 7E pHS. 0 R ERIRO LB S G,
BERREE 2, 45 20 min J5, BRI RO L8, Ak
P 30 s, iR 2 A, I TEIMKEAXE,
A 10 mL pH7 B$BR R s ¥, 1 ~2 min FRNMEE
IO, HEENE. A4S TR EREATE
. RILAEMEBKEBEDRFLE, HKEET
BAEEE WA, AR, WEICR., SRRt
B Aspergillus niger W IF B-E AL HE R
(Megazyme, Sydney, Australia) {fEAR HEBEE (L 15
H:45 U/mg BEEIMK.

2 HRE5AH

21 AR B HEREBERNHFROSH
HAT AR -2 P H 5B RV R 7 A TR B it
BRREFELUREFENNE, RIBSLEER
EREAMER. Stull FQ9DHB-EAHEBER
WEERY BRI, R EKBREN KNS
EEMEREAR X, RATRARAK 26 h B THF K 3
EMFAINMETHEEREE RRBRASKEER
& FM LR CFH TR RRBOE T EEAKRE, &
1(a: R P MF FHRMY A HBREME
By 8ATE. EE4TARRMFHLR 10 0L B
WA B R B K AR AL i Bl R §R R AR
£;A2.B2,C1,D1 JEh EHR; A3, A6,B3.B6
(REREE)f C2.D2GFEIRE) I Frh L
A4 A7 B4 B7TCR# RIEE) 1 C3.DICGHIEIEE)
HFHTEEA B FBRRREEESKIREKR
4;C4. D4 ASPMEBEERE;C5.D5 85 MRER
RiEE:;C6.D6 K5 NFHIBE;C7.D7 hRBRE
5HRRRE 5 AMRE. AMCHESALELN
F,.BM DITRKRIIZEMFF,EFRALNL B2
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AHEREBARBREARNIESRR NEES
% .1 000,500,100,50,10.5.1 pmol » min®, b: A
TR 2R HTIFFRFF 1A 3 L7t A AR A
WH,2 M4 LTSRS R B T . B AT
H BRI HBREEE A TR THIHLIME
RRERER, K WBESEESTEREED
(& 1a:A5.B5.C4.D4) , TR R P EAF R G BEE
MAETE(A2,.B2), Fr (B 1:B6.7.C5.6.D5.6)
BEHRS . MEEESERRESRR, TUHE

1 2 3 4 5 6 7

BB RIS (B5.D7.CT) . Mt 5l R AT,
UL R RS A AR AR, EEE D RS
I HE W 58 (AS), T F M b FREE S M 1R W (A6,
A3), AEHEIMERBRBEENMFHAIE,E
RBEHEEEMFHERELBHERWIEY,
REERMBEEHES T FHE(E 1. BEK
EPHEESEAERREEMEN 10 h EH &R,
JE B E PRI 8 F i, IET Tt R 2R ERE B
BHMAS) , X—iRI SRR, 70N FIRK B
1 2 3 4

B 1 B-HIHBEEMREETAK 26 h FRF T oy &

Fig.1 Distribution of endo-8-mannanase activity in watermelon seeds imbibing for 26 h

EABRPENEFIAHEREBELE BEEE
BOHGEREESD,

22 NEB-HAEEREHFESHNMTFHRIE
ERXER

2221 A—%#HARAFEAFTPHBEEH E—1
TR RS, i FAMAEBEMTERZNER, SR
FMFRABARNHARZER, M FHRENEIEE
WA FREREDIER, RESRIE W7
FRABAFMH LML, RINEMFRKHLR
1R A S IR B B) B, R SR AL BR AN 51 & AL 3 A9 TS R Fh
FHEEEMERREA BREHETH LA HE
BEMESENEMNSER (B 2)RA, K3 AT
WK 27~36 h BY P T E W EEIE AR FHE &R
L, WA FFIE A8 h BPIRIR R M Er . FIRLHE
RFFAERK 3 hET A RARENHFLTES
ROBETE M (B 2), 7€ 15~27 h B 4L T & B8 3 1 jo
FHEXIEE,36 h iR 45 2438 F 7
EARRRP A . Mk BESEEENMTFHRE
HAEERE S LERTRIRMHFEOEE, X4
BRIET B 1 R EE P REEER TS
R, ITERNFHREEMAERA, T
JRFhFREREZE o - 2L H 28 MR EE A0 5 1 5 75 Fh
FREEEERA S RMHENE,

222 AR &HARFHIFTF I OEES THE
K3 EMAEK 4 SERMFREARFERENMHE LR
EROFENSMEERRFEEGT  THRK3 S
WHREES, AR, RERM, MEK 4 SLUE
WHABHEEERR. B3 R®kK 27 hEt, B4
R T ERESERRIBEARRA AT B
AHBREBEENESE R, BEPTLUEI K 4
SMFHBESVNERTERISHF MENH
REEGLHEBETRR IS, XNMERNGFARE
R HoRAP AT BRREEEESMTH
B & B8 7 R0 B AL IE AR R .
235/ MBMFEREFHEP-FAEERERD
i
EFABREERSATHER 3 SMTFHEE
ORI TIEEEP AR A HEREREE, 4
RWE 4,51 % 3 h FRAFH A EBEEN =L
A, S L 24 hEHEBETF4h(E4:28 DRI T, 5
BEFFAERI KRBT EKE MW ER . RAHB AR B-
FAHBEREBEIRR  AEERE N TR
B£. 8l& 24 hEF 12 h(AE 4.36 h)ER T, B8
EHEREME, BN FEKECREE 10%
Ef. INMEREZYW . SIEHMHFELELRSPT
G THREEBEEARBISRE, ReTHRe T MHE,
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Fig.2 Frequency of seeds with varies endo-B-mannanase activity in primed and unprimed
watermelon seed population imbibing for different time course
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Fig. 3 Endo-B-mannanase activity in endopleura and seed germination capacity of
imbibed Jingxin 3 and Jingxin 4 watermelon
Al-B3. Rk 4 B MM FRRESERRRAHBBNT BUKRE,: B-CT. K3 SHAHFREESERRBSRREND HOKBE;
D47 At AL HBREMARREARNRENL . AEZ A X1 000.500.100.50.10.5.1 pmol + min?,
A1-B3: hydrolyzed regions of diffusate from a single endopleura with radicle tip of Jingxin 4;B4-C7 ;hydrolyzed regions of diffusate from a single endopleura with
radicle tip of Jingxin 3; Row D:a partial standard curve of serial dilutions of purified endo-§-mannanase, from left to right.1000,500,100,50,10,5,1 pmol * min?.

FAR T Fh R BOMLARBE S o (Dirk %,1995) , EN1EM FRKH KT B P, KR
FELE T 0B v i H R B, R B R R
3 i FIRERR . {BR R TR K AR R, AL B T

BREBAENME, BT MK R mFEE
BREHFH NFHMRTEYOREAH T R RBIEHR, EFN ERXMEREHEKSFH
THAPHEFLIAHBERBAIBEENTFE BEEEEFETHRALHEIIEF (Sl %,
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Fig.4 Endo-8-mannanase activity in endopleura of
Jingxin 3 during priming process

1997; Toorop %, 1998; Nascimento %, 2000;
Biologa % ,2001) , KB FF FHHBBEHETERF
ETHBE JE R MR $ (Ren 58,2005), 78 JNF
TFERARL, RMNOKB LA, RO RMHFhHE
NEBFIAHEREMAE, EHFRKHEER
WEBMEZA, FH G A HBREBOELE
B BEAEFEETTHESHEZEAGREE
POAHREEERENRA, MEHFRK3 5.8
BEHEENEE, AAMTFORBEERRPMHENE
ERME, WRRAEIINHILH AN EERER, RRE
MARBE A K, LRV D REAR My B9 BH 1. Non-
ogaki &£ (2000) K M E# Fr F R K R T BT
PR AR - A BRER LS, —HEFEETRR
R B Z AR REFLIE , 3 5 HUMBE ) 55 A %
A—MEETHEERHEEELRS ERAR
BRMEZEREEF BN BT EFEN LR
RERshR . RITHFERAFAEB-LAHRRE
Mo RBEALUNRR, ERRLEBEHE
ZHIMEEIERPERBRES ERAREMNE
EFHHMEESENEE 2D . BRERFEER
R LE, EH it — PR .

PR B2 PLH 28 TG B 7E 70 IR T R Bk AU 38 7
B EEQGNEERBEETHRREHA L™
AR R I A F AR B0 R R 2 40 B BE Y K 5%
S B X FEAR (i B9 PLAR PR S BEAR IR BERF FH R .
Toorp (1998 IR KRAME LI HERHEHESE
5 B AT F 51 2 37 8] BE 2L AE XS AEAR 2R B9 P AR
BELH B SS A IR IR RO A L4, I HeL F BT
ZITERH T R 72 o, BE 2L U 40 B B R A 7= 4
AL AR . XMERAEEHRARERAR T
PRABRFR, TAFRIK 3 5 F B =57 /RA

FAFEMEEEREE. WM THATHRE
1,35 REENER ISR FIUREHAER
60 20 FHH K B BE, RATX B A ZE R FI KL+ 8-
HERERE AR IRABENERIEFE
SWEIH R, BRF T B KB T /58S NA Tk
%, B FEIIRTES B-F A HEREBAOME
PER R, (R B B VLR B AR PR T — 277, [
FROARFRXFRES . ESENKHFTEKHE LA,
RETHEEHMEFE, B XM T HEBSFR
HEHREZ—.

FFREHRURFERXEAERARESMEBEER,
MEER A FOEENRERG, B FH GA R
ABAREEBS PR.CEAHBERBEMOFES
EHERBTREMMFHROXBERZI R, AR
FRM IR 3 55| AL B 5 AR AL B A T K0Tk
ARFBEENRIAURTK 3 SE5RK 4 S/ F
HRABEELBENGERRN, BREE RO T
EEEFNER-FIAHEREERARTEENFF
£ LA ER TR EZ @R T, R0 p-F
AHEREBOBEEES M FRHE AR R IEM
*. RS ERERHE, HRENMEEBREH
FH—NERE K 2 5 R 2 B A
EAKBEERMEEHNEFTER). ZRERRK
BH , B2 2L H 5% 30 B8 A9 7 75 TS PR X TR A T 49
B KA R AT BE 7R BEE B 2 P R F B R B9
RFER.
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