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Abstract; Objective To improve the 2,3,5-tripheny! tetrazolium chloride (TTC) solution method for
measuring the viability of Cistanche deserticola seeds and investigate the change in viability during storage
at 5 C. Methods
(NaClO), and staining time were studied, and seed viability during storage at 5 'C was measured with the
improved method. Results Seeds were kept for 48 h in 0. 5% TTC solution at 40 C, and then for 2 h in
0.2% NaClO solution; Seed viability was measured under a stereomicroscope. Storing seeds of C.

The effect of the testa, TTC concentration, sodium hypochlorite concentration

deserticola for 1 to 2 years at 5 'C had no significant effects on their viability. However, the percentage of
seeds with high viability was increased with the extension of the storage time at 5 C. Conclusion A
convenient and rapid method for measuring the viability of C. deserticola seeds is developed. Storing C.
deserticola seeds at 5 'C could improve their viability

Key words: parasitic plant; Cistanche deserticola Y. C. Ma; 2, 3, 5-triphenyl tetrazolium chloride

(TTC); seed viability

HEAKENT YH A KER (Cistanche
Hoffmgg. et Lnk) I ZF L EHBFLHEY. F
“DEAS"ZH EEX-LRPHEYY . EAT
MEY . EBEFRAFERRE, AP RHEENE
PR, PEEWHARENLALER, TR FIE
IR EEEEREREME LR, Hl, A
MAERTHRARERTENTLLE. EREM
FREAOMFTE S, NART # R E ¥ K (Lakon)
F1942 FERHBHWTTC(2,3,5-triphenyl tetrazolium
chloride) ¥, W F Bt . 2 3 ., XA IR B T 1§
HMERERED, 193 EFAEERTHNER
REHFEINTICERERREZRAE . BLE
oUATTC e, R A EE L MR, ME R R
REFR. HTFHREHFRDHGELO.7~0.9 mm,
%0.4~0. 6 mm), BRI REEME, BER N
ERELMHERELEEN BN, KXRXRERH
BEHMT, 2 TTC 5k A NaCIO BFREH#
B2, DA S 2 B R R e £ 5 B o A BE A R4 SR SR
TTC % W vk B 0 4 €5 B (8] LA & NaClO 75 ¥ i % J&
HEABEMBFEAMEHER, UELRER
BMMET AT ERMT F5 CERRKA
KE#HTEHNEL,

1 HHE5h5%

1.1 BB BI K% Cistanche deserticola Y. C. Ma
FFHARTARRANEAE 2 RAKEL DR
#. 2P ERYAX¥BEEZZLE T, K2003—2005
FRREOFHF, F5 CEH. BEER>0.7 mm 1
FMFALRHH, ZRTFAXRSEHEHRERTF
BhFEMEIEHTFE DN 91.5%.92.3%.

91.2%. P& J7 B R 2004 SEWFF,
TTCrtra, B4R ANERARAERAHE,Q/
CYDZ571-2004) ,NaClO (43 #7 4, b 3 & {5 46 40
FI~,GB/19106-2003),
1.2 e
1.221 TTC BB A H . TTC A& 8 KB &
0.1%.0.2%.0.5%.1.0% 4 MHRE ¥, L 0.1
mol/L W NaOH pHEHETEH .
1.2.2 EMEMREHERR: WHERETRE
MEW, EEMENREIMHENHFRAERLI cm
MIEFOLE,MA05% TTCHB, EERLER
BF, F4CERFEARBRGTRE48hER
d. REBENHF . EETERETER. K&
EMM TR 2%HMNaCIO EH2h ETEBHET
gR. ANSFAXETHTTC MEkRBNEN
opo:i
1.2.3 ARABASBTTC BHHLE: hHHETTC
ERAMREHEXMHFEIGER, ERERED
MFRAEBRIecm MEFILF, 55 MA0.1%,
0.2%.0.5%. 1. 0O TTC A EEZ LB R F
FoF40 CEFAARBRETRAG. RERGRE
EURFE B BB, A 0.2% 8 NaClo 3
BEA2h FHRABHETHER. WHRRA L,
1.2.4 FAFAFEESE NaCIO BHALE: WHE
NaClO BABMFEONEXM M FEHOE W, BERE
MENHFRAERI cm BFELF,.MAO05%
TICHEBEZENFELER, F4 CHFANE
BAGTREBLFET. 25H0.1%.0.2%.
0.5% K NaClO B R 3. W E Q3% LA [l e
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B E R, FERETER. XHERL,

1.2.5 0.5%TTC Je .t [ BB E - H R K0 B
MFHRAERY cm KIFFM, MAO. 5% TTC
HERLBERMHT, T4 CHABARBAG TR
&, 58 h MAE—WKET. F0.2% NaClO HHEFEH
2hEER, EENE. BTTC BB ER, FA4E
FFES BN B RARLGHTFHA
2 By [ 4 O e €5 8 E I (]

1.2.6 ARFERMTFIENOWE KA &

WEMERK. B EM2EG CRBMMTIE
L RELRERM R FIEHAOE .

1.3 BELHE. FALEER 3K, BT EFEA100
BT, R SASS. 2 S xt BB H#AT L7 .

2 4RESH

2.1 MEMBEHEH . REFENHTFLTTC
REE HTFHEEAGESC, XEEERHEFE
AAMENGE, ZHENHFRTIC RE)T . #F
BAMENECERLEHABEED.

A-REMEMFLO.5% TTCHE B-REMEMHFLO.5% TTCHEEAFO0.2% NaCIO By C-EMHERFL0.5% TIC R e

A-seeds with testa stained with 0. 5% TTC solution B-seeds with testa stained with 0. 5% TTC solution and then bleached

with 0. 2% sodium hypochlorite solution C-seeds without testa stained with 0. 5% TTC solution

B1 #EXREHER
Fig.1 Effect of testa of C. derticola seeds on seed stained

2 TTC % 5)5 A NaCIO EHH# A E W T1E
N ERERREMENARERF5IFA RS
MAERMENENBRAREER (RD . XIRHA

TTC RiE AKER FIE AN, R EFE.
B1 EXWBEOMXRZMBENBFED
Table 1 Viability of seed without and with testa

2.2 AFRFEESHTTC g a6 g m .
NE2ALER EERECHEMER, REHFH
i, ERmMB—EREE FEHFRERE. &
F3IAH,0.1%.0.2%.0. 5 UWE N EHHEERK
BE MINKEAMNENBEEEER . 50.1%0
0-2% TTC WHF AR A L,0.5% TTC HH AT

LA R BEG WA, B R AROREIF, 1% TTC &
EH 93.0£2.6a WG 45 B 5] A EL R O B 2 O T RE S B B
REME 92.7+1.5a

A—-AARFREERF B P<0.05(FHRD

Different letters in same column mean significantly different

© P<0.05 ( following tables are same)

EARFFRRE, LB AR FEE M,
2.3 A[RVA RS % NaClO % o 0 5 & i (8] 4 B
WA NRART R, BEE FE O E A, AR

%2 FRARBSUBBAXNBFEANER

Table 2 Effect of TTC solution at various concentration on viability of C. deserticola seeds

0
TICH®/% BeE12h Fef5 24 h #5836 h ﬁ;@,ﬁﬁ/}mA R 72h $f296 h $:f5120 h
0.1 — — — 56.7+3.1 74.7+2.3 92.5+1.5 92.340. 6
0.2 — - 46.7+1.5 79.342.5 91.4%1.0 92.0£1.0 -
0.5 — 59.042.6 78.0+2.0 93.1£1.0 92.7+2.1 — -
1.0 47.3+1.5 74.0%2.0 95.34+1.2 94.340. 6 - -~ —

=Rk ME (T RRD

“—?” means no measurement (following tables are same)
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Table 3 Variance analysis of TTC solution
at various concentration on viability

of C. deserticola seeds

TTC B #/% HERN/%
oy 92.3%1.2b
0.1 92.5+1.5b
0.2 91.4%+1.2b
0.5 93.1+1.0b
1.0 95.3+1.2a

HFENMRERENHINREHRTELURE
Seed viability was expressed as percentage of seed stained

in initial time which seed stained stabilized

AMRERFESEOEM EaNRER, RRA6
M FHLEE, UBNRIMNREHFHTR. 4
%5 AH,0.1%H0.2% NaClO BB EAFHIEH
5xBERARE,0.5% M NaClO B EH S M
FEANSMBEREER, WBKNFHTEHRE,
FERFASBIERERK, BEELE, fLEH
AEMNFEREME. 50.1% NaClO HFHEH4
h #H,0. 2% NaClO %W EH2 h, 46 BERESF.
2.4 0.5% TTC e mf B M HE . Jufa8~16 h i)
HIFARUARLER T RE24~40h HHFAR
AR EREREHANERELBHRHFER

%4 TRARBSYNCIO BEXHFRENNEM

Table 4 Effect of NaClO solution at various concentration on viability of C. deserticola seeds

BFEN/Y%
NaCIO HH/% ®E0.25h  HAO5h FE1h HEzh HE3h BE4h BES5h
0.1 = — — 48.7+£2.1  73.3%1.5  91.8%1.5  77.7%L.5
0.2 — 47.3+1.5  63.3£3.1  93.540.6  66.7+2.1 — —
0.5 53.342.5  B4.742.0  47.3+15 — — — —

%5 ARARBAYUNaCIO BRTHFEINAEDH
Table § Variance analysis of different NaClO
solution at various concentration

on viability of C. deserticola seeds

NaClO % #/% BHEEN/Y%
xf 92.3%1.2a
0.1 91.8+1.5a
0.2 93.5+0.6a
0.5 84.742.0b

HFBROhBEARRAH TEARRKRERE
Seed viability was expressed as maximum percentage of seed

stained during bleaching

Hn, B B NR ;48~56 h KR F R 68 B M
A, BHATUIAKR0.5% TTC JaryiE Hit
&% 48 h,

2.5 RAAFRHTFEHER - UTTC REFER
W5 CRBEFTFIEAEBERIANE BN
THEEW, BEABNBTHARR, BAE NN
FARERE. FARNAKERTFHES B4 F 58
a6.06.800. .56 K% 1, EECETR
HER . MFENERT#LRFBEFER HRR
FABMOACKFHTHREEM 2 FR1EHF

£6 BEHEXHFEINERE

Table 6 Effect of storage time on viability of C. deserticola seeds

HEEH/N

B [} /4F WOE & RIE ) AEANRTFH
2003 16.7+1.2a 9.310.6a 68.0+2.6b 6.0£1.7a 94.0%1.7a
2004 15.3x1.5a 10.0+2.0a 67.4+2.5b 7.3+1.7a 92.7+1.5a
2005 9.0+1.0b 8.7+0.6 b 76.0+1.7a 6.3+1.5a 93.7+1.5a

FHIRBEAMTFHESLYERRMOBENHFRESR
BE PHERKNEENAREHTRERS.
3 itig

3.1 WAXRSERENRERTFEATENES
MMB,28 CREL6h, ALRPERERMEF
AT ETTC RERERF R 40 C, R AR EEK
B 48 h, FiREMFFEAMFARE FRAE
MENREER. ENMEREY . REFARE,E
KR EnE AR TTC e fHBRMA LY TTC §
BHR I, R B UR B RO RED, R K
AR TTC R, LB FALURXBRHE, BOR
LEORFRT. HTFHEAFECIBEAEEENR

ETTC HFEHRR. FHANA—EREHHEY
NaClO 4 ETTC R /5K ARERH T, B HBRF K
Xt By % () e 65 , [R) B R B e b F IR 0
G%. AIRREMIARERTETICRES,
FAIREBREABENFHENRR, R EM
FFExt g M AR R . HuL, B RE TTC R
08 B JE K B 65 16 (3] #1 NaClO ¥ (5 8 07 (B R b st
MERAKEMTFED ABRBFHEFRBET —-ER
EHfTHN .

3.2 ATFEAKER, EERENMTRE RS
PR B MR, GEATRAN. A TEMTRE
HETHE. XRREAKEHTFEARTET,E
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