
lR〈 〉’

l"、

l;

t丨 )c

8)

′‘′‘/

lI()

r‘

`/

)i|

ll

I

Ma s M Lall Q Y thn,YH YtI,L and Ⅵ1llg.Mz(2o11)犰 ,‘ 9‘ /s(氵 tt/7t'(乃
``″

/、 39435442

Dcsiccation tolcrancc and storability of secds in丿
1r‘?`,纟夕r9T@`JjJs氵

`71曰C.Y.Wu

SM MAl、 QY Iˇ AN2十 .YH TAN2、 L Yu2AND M z YANGl

IllMimⅡ  ol Tl【,l,ical Cll,l,Gcnc1ic Rc№ urcc`Chir讠
tn;∶ l∶;y甜 1‖

}’ :Il逋吊 :‖ ll11￡i:}:a{'狂 I打丨祜扌
)氵

∥
丨
J|Vlical cⅡ

卜Gt· mplaslll Rc№ u rct

∶擗齐I甘|!畦l抖 I丨|i{flIl}Il柑
m社 11爸 lwI只;;:戒品扎cll llt·呐濒则

ag65()()91Yulln1m China

rA(‘ ‘7″〃‘//‘
`″

〃‘
`Iv2r,//丿

suΠⅡmary

W揣糊)牒淋。肥〃嘿T奸
怼萤|讽‖I基瑙冉腓°f)cCd undcr slow11nd raρ id dchydk1tion,11nd thc cΓ∫

槲 :刂I扌
i擀推嫉l吝谢扣挂丨椭艹I悱社芘l拙mOIs1urc contcnt(079gH∶ OgI D、 V)conlbincd w"h1hc s1("agc tcnlpcrt"ulc or15。

c was n1〈 )st suit【 1blc lk)r thcconscrvaⅡ 〈〉Il ()∫  scCds in F/ ″
`‘

,//f、 、l,″〃

Introduction

了P%∶ t∥U仵饣

′

∶∶d℃⒓I恝言挠里 ‖

r氵

;:T;∶
:∶:’ 拮男 /销 F】盅 i扌 f∶:刂生 t1℃浅

h’ thc chcΠ lical and construction industrics, and can provide thc material of daΠ
l111ar

甜 槲 甘 l撒 槲 擗 黼 槲 槲 势 擗
valuabIc gerlη plasl1n I·csOurCC. Iio、vcvcr, thcre is Ⅱttlc information ava"able for effective
conscrvation of H ″7o〃 fv‘vfJ″ r/

晡谶撒Ⅰi丨i0∶|丨:0丨|l!ii∶丨鞲J撤j萑丨l||i∶ i∶!∶l!丨ll
小Author lk)rc()rIcspondcncc

435



s`I `I^ (p、  I \N 、lI I`N l 、1Ⅱ  ′l/ 、\`(

tolcrancc and storagc condition Sccds havc tI^t1ditiona"y bccn groupcd h1to tⅥ
/o nlain

g1· oups,nan1cly1ˉccalcit1· tu1t tu1do1thodox sccd(R()bcrts 1973) ord1odox sccd can bc clricd

to k)、v nloisturc contcnt (2-59钅 ) and storcd t1t lo、v tcnlpcraturc Thc sccds of1ˉ ccaIcitrant

spccics havc a high Illoisturc contcl1t(oftcn>3()-5()9钅 )11tI11aturity^t111dL1Iˉ c sCnsitivc to thc

dcsiccation bck)xh/ I11oisturc contcnts or 12~3o9`、  dcpcndh1g on d1c spccics Rccalc"1t111t

sced has a shoI^t storagc potential and can rapidly losc viab"ity1111dcr11i1yk"1ds()1storagc

conditions(K"1g tu1d Robcrts、  1979) It is bCⅡ cvcd that dcsiccation tolcrancc dcpcnds I1ot

only on thc inhercnt characteristics of thc spccics^but t11so()Il thc dcvcIopn1cntal status of

the sccds, al1d thc env"^()11n1Cntal conditions in、 vI1ich thcy arc dricd, paI1icularly thc1△ 1tc

of dchyd1ution (Pan1111cntcr and Bcljak、  1999) It 11as bCCn R)11l1d that thc Iuol℃  1ˉ t、 pidly

dchydration can bc achicvcd,thc lo`^/cr thc、
^/t、

tcr Contcnt to xvJhich thc sccds cal1bc thicd

bck)rc viabⅡ ity is lost(Pan1n1entcr〃 /rl`, 1991^2000∶ Bcllak〃 /‘′/9 1993)

Rcgardlcss of the storagc type or spcc1cs of sCeds. thc n1ost critica1 1`ctors t1f(℃
c"ng

sccd storagc arc secd I11oisturc and tclη pcraturc Sccds can losc thc"ˉ viability tlurh1g thc

dchydration and storagc Thc loss of sced viab"ity is I11a"11y duc to the physica1,chCnlical

and n1ctabO"c changcs dur"lg thc dchydration and sto1△ 1gc xvj11ich cal1 danlagc bot11 thc

cytoplasn1and ccⅡ n1en1b1△111cs(PIˉ icsdey、  1986∶  Bc、vlcy t1Ild Bktck, 1994) Dctc1ˉ iolL1ti()11

of nlcn1bI△ 1Ilcs is a p1ˉ in1ary indicator of ceⅡ  deadl(P1ˉ iCsdCy、  1986∶ I丬 ocks"ˉ t、 and Gok)v"η a.

1999) Thc o叻 Cctivcs of thc p℃ scnt study wclc to dctcnuinc thc m()istu￡ contcl1t that

result il11oss of sccd viabⅡ ity in〃  ″l亻 9``∫ s,``″‘
`during dcsiccation at differcnt dry"1gI^atcs、

and to dcternl"1c a suitablc sccd I11oisture contcnt Lu1d tcnlpcraturc for thc sced storagc of

〃
``J‘

,``∫ ,ss″ ″‘
`

「y1aterials and methods

P″
`″

r″氵‘〃c`·氵tr/s

NIaturc sccds of〃  `″ r,``氵 s‘v∫

`″

〃 、verc co"cctcd Iˉ 1ˉ on1 the t1ˉ ces gro、 vn "l Xishuangbanna

Tropical Botanical Garden of the Chincse Acadcn1y of Scicnces, Yunnan, South、
vcst

Ch"1a. in ea1· ly NIarch Thc f1ˉ 1Iit 111atu1ˉ ity v/as detcnη
"1cd by thc colour of thc 

、v"1g,

Ⅵ/hich bccon1cs dark ycllo、 v、vhcn thc sccds rlpcn

Ccr″ 7∫

`l‘ `r氵

亻,`氵  r〃 vr

Four 1ˉ cpⅡ cations. cach of fiftecn sccds Ⅵ/erc soⅤ/11 011 I11oist 111ter papcr in closcd PctIi

dishcs and placcd "1 an "1cubator in darkness t1t lO° C, 15° C, 20°C, 25°C. 30°C^ 35°C

and2()/3()° C The11ulubcr of sccds gcrlllinatcd、 vas l^ccordCd cvcry2days LIp to30days

Thc sceds Ⅵ/crc considcrcd as gcrn1inatcd 、vhcn the radiclc lcngth 、vas 111orC than 2111Ill

(ISTA,2()()5)
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The sccds Ⅵ/erc ren1ovcd f1·on1thc f1· 1Iit by rcnlovhlg thc pcricarp Rapid dehydration、 vas

achicvcd by placing200secds、vid1out pcricarp()n a sIη aⅡ fⅡ tcr papcr boat()ver t、 ctivated

sihca gel in a closcd glass conta"1er at25°C
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`rf(,`2SloⅥ/ dchydration 、vas achicved by n1ixing 200 secds 、vith thc pericarp stiⅡ intact 、vith
activatcd sⅡ ica gel in a closcd glass containcr at25° C.The1ˉatio of s"ica gcl to fruit、 vas
15∶ I (v/v) ThC sⅡ ica gcl was1ˉcgencratcd cvery24h.

l//r`r〃 厂‘r,″ rc,″ r‘

'cr'`v″

J/“

`r″
刀7

、Vater content 、vas dctenη ined using the lov/ tempeIˉatul℃ lη cthod (ISTA, 2005) A⒒ er
drying at l()3° C for I7h、 the sceds and thcir cmbryonic axes Ⅵ/erc、veighcd to detcrlη ine
thc dry 、vcight and Illoisture contcnt(MC)on 5 rcpⅡ cations of each treatIη ent(l secd).
MC was cxprcssed as the watcr content pc1· unit sccd dry weight(gH20gIDW),

D召 r〃

`″

,7″ 7r/rrO″
。/c`召 ‘

·
r`v/l9r召

''rr(rJgc冖

v″
`sc召

d9

Fivc repⅡ cations of each trcatIllcnt (5× l sced) 、vere cach placed in a vial contah1ing
20rnl of de-ionized watcr,The vials、 verc shaken and thc conductivity was Iη casured both
irnIη ediateIy a竹 cr shaking and a⒒ er4 hours at 1· Oolη  tclη pcrature using a conductivity
lη cter(E)DS-307, Leici, Shanghai, China) Thc viaIs containing secds 

、verc thcn put in
bo"ing、vatcr for l h,cooled to I· ooIη temperaturc(about2o± 2° c),shaken and the total
conductivity 、vas lη easured Elcctrolytc leakagc 、vas expressed as the perccntage of nct
conductivity of thc solution with seeds iIη mersed for4h to the totaI conductivity after
boⅡ ing,

srO〃
`扌

frc rcsr

The h·esh seeds、 vith pericarp、verc desiccated for24h and48h in a closed glass container
over activated silica gcl at25° C,The fresh fruits and dcsiccatcd fruits、 vith079gH2og
D、V,0.62gH20glD、 V,o,57gH20gID、 V were packed in the ahIminum foiI bags,and
stored at4° c, Io°C and 15° C、vith an ah· reIativc hunlidity of6o%. Secd、 vater content
and gerΠ lination、 verc evaluated aner15,3o,60, 150,27o and36o days using the methods

as dcscrlbed above

Results

s召 召rr g召 ″ ″”1rJrJo″ ‘

`r〃
0〃 o'召″rr召

``2`召
〃亻 J`r召s

The gerΠ linations of the n·eshly harvcsted sccds differed from the gerΠ linations of
seed with pc"caP whcn thcy weI℃ placcd at I0° C, 15°C,20° C,25° C,30° C,35° c and
20/30° C The gcrΠ 1ination perccntages of thc sccds (lη inus pericarp) at all teIη peratures
、verc Over95q3 (figure l). Howevcr thc time h· oΠ1 the beginning of gclInination to its
completion 、vas longer at 1o° C and 2o/3o° C) than at the other temperaturcs, Thus thc
duration of seed ge1ˉ Inination 、vas4days at I0°C and7days at2o/30° C, whⅡ e at other
temperatu1· cs.the gclInination、vas completc aRcr2days In contrast,thc gerΠ 1inations of
seeds with pericarp werc significandy different at different temperaturcs(竹 gurc I).Thc
gerΠlination of the seeds with pcricarp incrcased from 89%at I0° C to96%at 15° C but
decreascd sharply at20° c and abovc and、 vas onIy43q3at35°C.Thc optimal gel△ nination
temperaturc for both thc secds and the seeds、 vith pcricarp、 vas 15° ()(hgurc l)
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■ Seed w"h pencarp
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- Fast dehydration

-SloW dehydra】 on

o      5o     1oo     150     2oo     250

Dehydrat∶ on t∶ me(h)
Figurc2 changcs in watcr contcnt during rapid tuld sIo、 v dchydratiol1of ff ″7r,``fss″″〃sccds Error bars indicI1tc
±sE ofthc!11cans∶ cach data point is thc I11can of5 IcpⅡ cations of l sccd

—●-Fast DehydraⅠ °n
—̌ — slow Dehydra】 on

Fast Dehydrauon

s丨ow Dehydra犭on

o1 02 03 04 05 o6 07 08

Moisture Content(gH2og"DWl

Figurc3 changcs in gcrmination pcrccntagc(A)and elcctrolytc lcakagc(B)of ff 
″
`r,`″

,‘f`″〃sccds during fast
and slo、 v dchydration Error bars indicatc± lsE ofthe !11cans∶  cach data point is thc mcan of4rcpⅡ cations of
15sccd8(gcrmination)° r5rcpⅡ cations of l sccd(clcctrolytc Icakagc)
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throughout thc storagc pcriod xvI1cn t11c sc

sccds dricd to062gH20gJ D、 V tlnd()57gH20glD、 V showcd a1oll il1gc1· l11ination a{tcr

150days storagc. xN/id1 a greatcr dccⅡ nc "1 gcrnη h1ation sccn 1k)1ˉ scCds havh1g thc k)、 vc1

Ⅵ/atcr contcnt

~Seeds(079gH2○ g1DVV)

《冖Seeds(062gH2○ gJDW)

-Seeds(057gH20g1DVV)
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Dehydration at different rates Iη arkcdIy in∏ uenccd the dcsiccation response of
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sm and to prevent gerlnination.
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lgc at I5° C with o79gH20gI DW moistu∞
Contcnt was proved to be thc most succcssfLII 

、vay of storage。
Based on the desiccation tolerance and the storage behaviour, 

、vc can conclude
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