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Analysis on the different characteristic of
calcium in the seed of Cycas guizhouensis
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Abstract; The total calcium and the content of characteristic of calcium variation in different tissues of fresh ripe seeds
of Cycas guizhouensis are determined, then the store mechanism and the distribute regularity of calcium in C.
guizhouensis seeds during its growth are explored. The results showed that the total calcium in fresh ripe seeds of C.
guizhouensis were decreased with the order: episperm>>mesocarp>>embryo;the mainly variation of calcium HCl-cal-
cium in episperm, which are 470. 8 mg/kg,accounted for 56. 3% in emisperm,24. 6% in tissue,and 11.4% in entire
seed, respectively,it’s play important roles of fountain and warehouse during the growth of embryo;the mainly calci-
um variation in mesocarp and embryo was organic soluble calcium, which are 70. 2 mg/kg in mesocarp and 70. 6 mg/
kg in embryo.and the organic soluble calcium have position function in building the structure of seeds and in the
growth of embryo. Additionally, the content of soluble protein and soluble sugar in the seeds of C. guizhouensis had
closely relation to the higher calcium content and higher calcium variation content,and the accumulation of characters
of macromolecules had position significance for the C. guizhouensis to adapt the higher calcium environment,
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TE BT % 8 5 % 3 5 R AE 49 38 15 3E B
2001 ; B 7E 3% ,2006) .
BEREARERNE, CAERFHEDE, 2L
FHERITE,EMYAE KK T MM Y BR800 5
AP R AR (Hepler, 2005), AR 44 #
AANSEARBENASE P TEAR, —BE
0.1%~5. 0% 28], EMAYEMMA,. S EBEUR
BES SRR BEAMUBEAERESEXFE. EY
BETESKENERS ITERENERRESE
PLES (Hirschi, 2004) , X484 14 58 & 40 H B B 4%
BWURBBARHE FH2ERATSERKRER.
M, MBS S B F WFRRRES HH
HEREHBMMEE , H IR EEHF IR ELER, ™
R F R A9 % WA & R (White & Broad-
ley,2003) . 2 BH# (2005) BF 32 A [ 45 K 7k F 5t B
B CEERMRIFEEENE R, 4REK
BIBRES A T RS M FER A FIEIILRHSI
&, MESHETREEMH EERO TRILRH
. X818 QCOODRE T AR AT TR LK ARE
EALFIAY Ca J& £ A BB A 4T bL iE R 45 4y B B
R, DEZE(2007) R & R 4
MTREIPAFRESHBERLLENSREAE
AL ERABERFERLHF AR BMARARA T
S TR S 1R R BR 2 4 B DL BB 4R LA L .
RMHFEEFEBKROFAEMERNRH L E
EEYR, X RRMNEY B EMEL . FHEY
MXAMBRMGE 5SHEBEHEEFRAEFEEN
REM . BAT, RMFASHRER SH R
E = %,2006) 40 H 2 (RIS, 1990) 4y T Y%
R R%,1991) (Xiao, 2004) & T FF BB T
Yo FRATINE 13 I 52 52 M D0k B AE B B BT i L D
FHRAARBEENFERMMEE, LB IEYEH
REFRMTHICE T EM, #F—F RN F MR
RAEMBERETREEARES.

1 Mok fu 7 %

1.1 # 8

M H 8k (Cycas guizhouensis) 3 8 LB R -F
R B B A NSO R, AR 8 ] S0 56 = il
1.2 5%k

B EF AN R A B R 745 (3] S5 56 % 5 S o R B A1
B T 3T R A A R B WO A TR RO SRR L

P OB B %,

PREEEMEL MHEATEHREEE 2REH
BB BE,60 B & . 240 EH R 7887-87 4
Yokt B 7& = B TR REE SEAT I AR FR T IR 6 e
BEEFTIE, AR TRARE 0.1~0.2 g H
WHHER « HABR=3: 1 M S MMBRER. 10K
TEER SR IR F RS R BT, B 422. 7 nm T &,
MFh &M Ca hFHSMERS R Ohat %
(197009 7 Bl gk, BT R A9 5 R IR K X2 80%
2P FE87K .1 mol/L NaCl.2% BB 0 0. 6 % 2h AR,
RERM EEA S RERGMES(EHE K Eth 5)
KB ERE (H O 8) RS (NaCl £5) B R
FABRERSS (HAC §5) (BB 5 (HCL45) , | T R &
hEERS R RS (FE RRES, U EIHF A
H,O 4%, HCl 45 . NaCl 45 1 HAC 45, B ik E 4 B
REAL KR SRR I AR AR BUE 5 mL, &
WESOmL,BAPE 1 h,150 r/min FREE 1 h,10 000
r/min B.0 10 min, R )5 AT — MR RBE iR PR
R, B —MRBURRRAEBR B EZRS 100 mL, g
MERERBERTEEF THORER ABSRHEHRS, T
AL, E 7 ER R A RS Y AR T Rl € . [T
AR TAEEORSENNEESHRE G
250 Yea35) 2 BRSCER (2 F 4, 2000) #E4T , SE 3 45 21

B FE.
L E 3 E R, B & i WP 45 R AT 3200 BUR
FR s BT E .

2 HEREAM

2.1 AMFEMFABALPEEBERERSH
AEFMBPEF BB TP B5TE 4 1410
mg/keg, R FEEWN 4. 14%, KPR EREE
B10913.0 mg/kg, KR I f gk, &8 1 608.0
mg/kg, A BB REE, K 620. 0 mg/kg (& 1),
EHNRAEEEETTFHEGT . W THRIP AL
B, M F KR E LR A SRS ZH W HE
MEABZREOBE.
2.2 EMNFERFARALATESMNESHERIBRRSH
FM R FIEMEESS SR H OB &
BRTHMEME, BE L5 A 210.3,70.2,70. 6
mg/kg; HCl & BN A B E TR P, &
23 470, 8.9. 9.29. 8 mg/kg; NaCl 45 & & 1 £ 4b
MEMHESTHEMPME, 254 116.8.20.8.9.2
mg/kg; HAC 5 & B ERIK K N . s M Hz 38.4 mg/
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Fig. 1 Calcium contents in different parts

of Cycas guizhouensis seed

B2 BRNFERFARAKAGHESSERSA
Fig. 2 Variation of calcium contents in different

parts of Cycas guizhouensis seed

#1 BRMNFASMFIAALEHSAIRR
Table 1 Variation of calcium contents in different parts of Cycas guizhouensis seed
EBRESE (mg'kg) H: 045 HCl 4% NaCl £ HAC & &it HHALRBEENE HSRLLBESE
S B 210.3 470. 8 116.8 38.4 836.3 43.71 20, 20
b R 70.2 9.9 20.8 21,1 122, 0 7.59 2.95
2 70.6 29.8 9.2 24,3 133.9 21.6 3.23

kg, fIf 24. 3 mg/kg, FF K 21. 1 mg/kg(& 1),

WAEEEEBIRR T I EERE TR
Hr R R LK IR 936.3.133.9.122. 0 mg/kg, & it &
B4 10922 mg/kg, 5 5455 B 26.38% ., HiE
FHRAMAP R R BARL S EEEFESF
B, FBEFEU HCIBEAFE, 8 &Rk 470. 8
mg/kg, 7B AR VAR B AR LAY 56. 3%
24.6%M 11 4%, SHBEILSH S AL T
BB 43. T1% H 20, 20%,21. 60% 1 3. 23% A &
7.59% % 2. 96 % (FE 1),
23 RMBPHEMFAMARPITRIUEARNESR
BESWH

RN FRAIAEERENSERK Y P
BB, TREREANSBKRRNE.
HEPERISMNR R, IBHEARSMNESEES,
H1027.29 mg/kg, HBE R THMFTHESEN
259,43 mg/kg 1 181. 63 mg/kg (& 3), FpF oAl
EHES R E M-S B, 4500 26.5 mg/
kg M 26.0 mg/kg, PR EH THEI AN R WS
B 3.26 mg/kg, WIWER SLFRMEF, M HF
EREFMARMTENFES(B O, RERE
RN IRGH RS FHEES S B SR
MAEHEARMEAXSIAERKRA I EEES.
UREENTEERAREE SR, BKIES T4

BEMFEMEEIR T EZRIFENENER.
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Fig. 3 The protein contents in different parts

of Cycas guizhouensis seed
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Fig. 4 Sugar contents in different parts of

Cycas guizhouensis seed

HEDTFEFERRERGRBRERBFEREE
MESEBH AR, EEBEQOOEEFRPM
ERERS SR 4 m L. 4R B 20 mg
PLZEZBM (NAA)+0.5% CaCl, BEWEEH B ¥
HmALESR, EREHEREEEEFRMNTRE Ve
EREBRTIUIHRERE AETRLME. AT
(199K A A A KK HH 45 & Ca /R 37 KA 7
SHEMRIERGRE R R U KRN H il
MEE TR, EEBCONEERBIMBRER
B SRR A M 4 R HE 20 mg PL 2 2
B (NAA)+0.5% CaCl, IR & W AE S B F 1 N SR 5
EER. SMEEHEEREMMTRE Ve 8. B
BTAHERE, XETRIRE.
3. ENBHRSEMRFIHNILEREFEREARIE
R SRR A4S
RMAKFHFRAGEER T B F Mo
B AN ETHERIRE THMEME, RERES S
BRHARETHMEMAME IFERES SRR
ERTHRHREMRIHEBRESIBETHRRF
R MR EH B F S R E S
B, EEU HCI BRSHE, EBF/ L 470. 8 mg/
kg, B G E CALMBANHM T H 56.3%.
24.6%F 11. 4% . FMAKZTUBEFEEREK
B S B R B AT, LB BN IR R X R 45 R W T
W B ERN, H R B AN KB AFE, ERTRE
HRFEYPERFERBRNN RS IEHERN TH
EHET. SUMBPKBKRE LR ATTE 700 AL
ELEFSNEE R 78 HEB RIS KE 1218 AL,
TR 1145.35 g, AR E 15.0 g, ALR
ZH.BENARESHEYEERCERBREE RS,

RIEFFRBRE, FHATHBKFERYEE, %L
MrAEFHNTRE. BNFHXEKETNELW
FLIERM T R E of 12 8 T 5 0 S RS 6B R i AE bR
MEKEE, LHEH#HMFEAET HREKNREHR
HECRERS,2001), BHHHEYYMSHEZE
PR BEAL I T G — R R .
32 EMERSETRMBE. TREEANSERN
LB
FrFRBHKEESHNREZAEE THEES
BHRR, RAFEESESAS X BN PR T
RBRBTRER, B ARETHEFESER
B BER R FHEG G HITHEINE. SEREL
BEPTFELEESESEE,C lid G #iE
NEE A G MR (F & MK, 2003; Hetherington and
Brownlee, 2004) , 35 1if Ca’t -ATPase il Ca?t /H* [
B0 H A A LR 15 HE B AR Ca®™ ¥ B (Shigaki
and Hirschi,2006), Xy 7 R X # 9y A R K& A0 B
ABRES,Ca B, R M B R Ca* @
PEAME, B Ca® ¥ BE M3 hn, 7= A 45 B
BERY EREBESER, MEHAR SRR
BHMBMERERREBXERS . SIEFRAER
JZ i (Bothwell and Ng, 2005; 7% #1 B2 %, 2007), At-
TPCl it BFR A5 R LR E XM Cat W &3 fn
B ERR h FERE S 1 B £ 4R 46 5 £ (Furui-
chi %,2001), LR UL GEIE N EFHEY R
FAEESEREIRTRASEAREATS, WA
REWAPEZHF U AEBTESASTIERIBE
ATYR, ARHEYHERFEBRREN, L REE
BAHYRAERESE 7 Bk F AT HEES
HAAKMRRSHBETRESH&BOELRMEEE
YREEAT S HERAMNBEREREFTIEF
ENASHEEAENEEABRE, X —HENNEA
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