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Abstract; By single-factor experiment design, experimental conditions of TTC staining and in wvitro
culture methods suitable for pollen viability detection of Taxus media ‘ Hicksii’ were selected, and
changes of ‘ Hicksii’ pollen viability stored at conditions from 25 “C to =196 °C for thirteen weeks were
detected by optimal conditions. The results show that the detection result of pollen viability by TTC
staining method is higher than that by in vitro culture method. Among three influence factors ( staining
solution pH, TTC concentration and staining temperature) of TTC staining method, staining solution pH
has an extremely significant influence on detection result, while staining temperature and TTC
concentration have no significant influence but the former has an effect on staining speed. Among three
influence factors ( sucrose addition, concentrations of H, BO, and Ca (NO, ), in medium and culture
temperature ) of in vitro culture method, sucrose addition has an extremely significant influence on
detection result. The pollen viability is the highest in medium containing 15% ( mass-volume ratio )
sucrose, while all of pollens can not germinate in media containing 20% or 25% (mass-volume ratio)
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sucrose. Addition of 200 mg - L' Ca(NO,), in media containing 100 or 200 mg + L™' H,BO, can

obviously improve pollen viability, and culture temperature has an effect on pollen germination speed but

no obvious effect on pollen viability. The optimal detection condition of TTC staining method is taking
5.0 g+ L™" TTC solution (pH 7.0), dyeing at 35 °C for 2.0 h. The optimal detection condition of in
vitro culture method is using culture medium containing 15% ( mass-volume ratio) sucrose, 100 mg + L'
H,BO, and 200 mg - L' Ca(NO,),, taking dark culture for 4 d. Stored at 25 °C, 4 °C, 0 °C, =20 °C,
—-80 °C and -196 C for thirteen weeks, pollen viability of ‘Hicksii’ and its retain time have significant
differences. In which, pollens lost viability stored at =80 °C or =196 °C for 3 d, pollens still have a
certain viability stored at 25 °C or —20 °C for seven weeks and at 4 °C for ten weeks, while pollen
viability is the highest stored at 0 “C and pollen still has a certain viability after stored at 0 °C for eleven
weeks. Tt is conjectured that the resistance of pollen of T. media ‘ Hicksii’ to low temperature is weak ,

and its suitable storage temperature is 0 °C.

Key words: Taxus media ‘ Hicksii’ ; pollen viability; TTC staining method; in wvitro culture method;

storage temperature
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1. TTC Y@ e IEZS Pollen morphology by TTC staining: a. HiE N
AEH Viable pollen; b. J&ii JI4EH) Unviable pollen. 2. B RREFE(14E
BIEA, §7k R AE# 2 Pollen morphology by in wvitro culture, arrows
showing pollen tubes.

1 TTC £ EMBEEEFFEMTLIE Hicksii” B EIFE
Fig. 1  Pollen morphology of Taxus media ‘ Hicksii’ by TTC
staining and in vitro culture

2.1.1 TTC & 3%k 23 54091k
2.1.1.1 pH M RAANpH 5.0 L

TTC 7 35 °CZAF T2 S #2175 AZ “ Hicksii” BI4E
WGy, a5 R 1, MR 1 AT R pH 7.0 /Y
C Yyt ATge o AR A6 K35 175 T pH 6.0 F
pH 6.5 iy TTC Y4 , 22 » & & (P=0.01), H
pH 7.0 i TTC Y ye s 0.5 h #EK3E T34 73.37% ,
Pei 2.0 h BYAERYIE JT IR BIRR e AR (92.30% ) , 7]
PIEAT i, 1 pH 6.0 1 pH 6.5 i TTC YLi& 43
YLt 3.5 h, W45 1Y 468 5 1 43 3 R 45. 78% F
74.99% . MK EE,RAI pH 7.0 1 TTC JLi 4 4
HRRE A PR, DN A5 0 A6 S O W 8 T pH 6.0 A
pH 6.5 1Y TTC YW,
2.1.1.2 QLA RBEREERE  J3HE 25 °C 30 CHI
35 CHRMTFRAPHT.0#5.0 g - L7'TTC YLyl i1y
Yufe, | 5T Z1 TAZ ¢ Hicksii” BIAERITEG 1 A W g 22
51,9355 90% LA 1, (A 2 Y 0 iy 75 isF (] H) 22 5 1R
K .25C 30°C FI35°C 51 N AL TS Sk 245%

®1 FAXE pHHK TTC ik e/GEMIT LS4 Hicksii® TEHENRILLE (X£SD)Y B
Table 1 Comparison of pollen viability of Taxus media ‘ Hicksii’ by TTC staining solution with different pH ( X+SD)!)

N [ e (o i ) AR5 1/ %%

Pollen viability at different staining times

vl 0.5h 1.0 h 1.5h 2.0 h 2.5h 3.0 h 3.5h

6.0 13.75+3.36¢C 16.11+£1.46¢C 24.04+1.75¢C 27.71+2.41cC 37.48+0.67cC 40.86+5.60cC 45.78+1.56¢C
6.5 27.19+2.56bB 45.71+4.80bB 55.44+5.56bB 60.68+2.25bB 69.09+3. 13bB 73.60+3.71bB 74.99+3.22bB
7.0 73.37+3.06aA 79.90+2.95aA 85.14x1.90aA 92.30+2.42aA 92.51+1.41aA 91.09+1.61aA 90.70+0.61aA

D EF R [E B KR FVNG bR B R 22 3 B3 (P=0.01) BL . 3 (P =0.05) Different capitals and small letters in the same column indicate
the extremely significant (P=0.01) or significant (P=0.05) differences, respectively.
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T e A 43 50K 2.0 1.0 F10.5 h; ALK
J1iR % 90% Fr s BB 7350 6.0 3.5 F12.0 h, [t
BT AE 35 CAMF T YL s el
2.1.1.3 TTCYREEMES: 78 pH 7.0.35 CHZFKM
TR W B TTC Y Yo, S M W 21 582
“ Hicksii " (AER3 16 J7 A0 45 2 22 S /I A G i R
WA AN, FEERIN.H2.5 g+ L7 TTC Y
PR ;1 10.0 g « L' TTC Y5 83 A EA DR
S B Z R R 5.0 g - L7 TTC B4 fn
ORI B aas , HJCA S,
GHELRILWEE R, EH T 2SO T
‘ Hicksii” fE#3 1% 71 TTC Y kG I A9 Fe A 45140 -
pH7.0#5.0 g+ L""TTC F 35 °C F45,2.0 h,
2.1.2  BARERE R AR
2.1.2. 1 SEFFEPRERIRINE NIEEE ETEREE N
TR AR 35 3 b B M T 4T B A2 ¢ Hicksii” A 768 B
KRR 2, ¢ Hicksii” FEM3 B A% TEMHIR B A T4
BR TR BRI B 10% RERERY RS IR 3L 15 3%
4 d, 4605 1355 65.34% , 1E S RERFE15%
FERE ISR EE 1357 3 o, (B IE I T3k B 78. 56 % ;
KA 2 ~5 d, e kG 1 40 2 T A R R 2 1
5 o e AR 3 0015 % FERE I 35 35 B T A ) T 2

WAL G AZ ¢ Hicksii” 460 B HT &, SR, 76 & B 1A
R B 20% F1 25% REME R 35 9538 BEE R 1 ~5 d,
‘Hicksii” FAEM YIBAT BT & , I 0 I0AS [R) R B ) Jo B
SIEIG LR AE & T AR RS8R 25 % RERE I 1T 5%
B FIUT A BR A 2 A6k # Hh BLRE /> B 42
FEH RS IR S REE IS I 58 = X ¢ Hicksii ™ 168y B &
A B I HIAEH

2.1.2.2 ¥53R3Lrh H,BO, Ml Ca(NO, ), JFi & ¥ & 1
Bt AE HyBO, M Ca(NO, ) , i e A [ 14 5 97 2k
oS MV 2T G2 ¢ Hicksii” IIFEMT B 2380 W36 3, 12
200 mg - L™ H,BO, (#5357 HXT ¢ Hicksii” 464 W &
AL HE 35 SR AR T4 A 100 mg - L™ H, BO, Ay 85 37
B BTN Ca(NOy), 5, #E 7 200 mg - L' H,BO, -
200 mg -+ L™' Ca(NO,), 5% 100 mg - L' H,BO,- 200
mg + L' Ca(NO, ), 5 FRIE AEME 1 B4, 3=
B EIS5 A H,BO, Fl Ca(NO, ), FURF SR L% ¢ Hicksii”
AER B & A 4 FH A8 T4 & A HyBO, 1G5
#, i HyBO, Al Ca(NO, ), fFEMH AR, 725 A
H,BO,-Ca(NO, ), 4G 13573 AL TE 1380 e 2%
B AU A H,BO, RT3 | T HLAL RS 1 & i
W bR (R R B 5 A Hy BO, Fil Ca(NO, ), 19 2 41
BRI AEE JI EBE T R A R e

K2 EFEERNMERRMNEFEE LEAER1~5 d BTS¢ Hicksii’ £#E 189LE (X+SD) Y

Table 2

Comparison of pollen viability of Taxus media ‘ Hicksii’ in vitro cultured for 1-5 d in culture media with different additions of sucrose

(X+SD)V
HERE SRR % ARG SR B AER TG F1/%  Pollen viability at different culture times
Mass-volume
ratio of sucrose 1d 2d 3d 4d 5d
10 10.44£2.67aA 43.33+3.00bB 57.45+3.61bB 65.34+2.43bB 67.45+1.91bB
15 12.98+1.02aA 53.44+3.98aA 78.56+2.23aA 80.34+0.23aA 76.97+3.28aA
20 0.00+0. 00bB 0.00+0. 00cC 0.00+0.00cC 0.00+0. 00cC 0.00+0. 00cC
25 0.00+0.00bB 0.00+0.00cC 0.00+0.00cC 0.00+0.00cC 0.00+0.00cC

D [E50 F R F B KRS VNG TR 2R 22 W 3 (P=0.01) BL i # (P=0.05) Different capitals and small letters in the same column indicate
the extremely significant (P=0.01) or significant (P=0.05) differences, respectively.

#£3 7 H;BO, Ca(NO, ), REREARRMNIEFE LEEFIEFH1~5 d ST T Hicksii” F£#HE HHILLE (X+SD)

Table3 Comparison of pollen viability of Taxus media ‘ Hicksii’ in vitro cultured for 1-5 d in culture media with different concentrations of H,

BO, and Ca(NO;), (X+SD)"

Concentration

SRS /mg - L7

AN IRV EE FR I ] B AL A3 1/ %

Pollen viability at different culture times

H, B0, Ca(NO,), 1d 2d 3d 44 5d
100 0 5.56+1.32cB 14.853.75¢C 34.45+3.58¢B 37.40+4.35dD 45.40+3.55dC
200 0 4.56+1.35cB 12.001. 11cC 36.87+3.37¢B 46.56+2.09¢C 54.45+4.77¢B
100 200 12.98+1.02bA 53.44+3.98aA 78.56+2.23aA 80.34+0.23aA 76.97+3.28aA
200 200 16.56+2. 78aA 44.91x3.32bB 70.22+3.00bA 71.04x1.94bB 70.983. 76bA

D E3 R B B K VNG bk i R 22 W B3 (P=0.01) BL . % (P =0.05) Different capitals and small letters in the same column indicate

the extremely significant (P=0.01) or significant (P=0.05) differences, respectively.
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A H,BO, i35 £ v [RI B S I &2 9 Ca(NO, ) , X &=
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2.1.2.3 BEFRREMER  7EER SRR N R A
T, S W21 G2 ¢ Hicksii” 6806 11 %A 11 W 1Y 22
B, BInT IR F] 809% e AT, (H I BT 75 1 3% 7% B [l 51 A 1R
K221, 7E25 °C 30 CHI35 CHE LM RIS S
KB 40% P (3SR E 43508 3.5.2.0 1.5 d;
ALK I 13K 5 80% it 75 14 1% 3% i) (8] 43531 S 6. 0
4.0 f3.0d, HEME, 7635 CHAT2HT T
12 ¢ Hicksii” 164 B9 0 & ROR B 4F

GHELTARILBEER, EH T2 AEE
“ Hicksii " (K31 77 B ARRG FRA 0 i s AR 250 R - Y
AR R 50 15% FERE 100 mg - L™ H, BO, il 200
mg + L' Ca(NO,), W3R, F 35 C IR 4 d,
2.2 MEEEEEES

7E25 °C 4 °C .0 CHI-20 C &M TAEm 1 ~ 13
JE 2 W21 G AZ ¢ Hicksii” AER3IE 1AL L3R 4, 7F
(25 °C) M-20 CHKMTF, 8 7 JE K ¢ Hicksii’

TR AT — % BTG 1 ABAE R (25 °C) F1-20 C 4%
PER 43 BIG#5 O JE AN 10 J& IS AE R ¥ 616 578 4 C
S A 10 JE AR AT AT — 5 0T 0, (B %
11 B AR TCIE 7176 0 °C 4 F A IOSOR fec i
it 11 JE B AE R A B — i3 g, ELA R 13 A
AE M AT AT LUK DU B AEH 16 1, 7E-20 C &1~ fif
J 2 JEIAE R TG G R B, U ¢ Hicksii” 7€ 83 AL
iR, HoN, AR AT -80 C A -196 C &MU
“ Hicksii” £83 1% S 04T TR0, 25 2R W7 . 76 -80 C
=196 °C41F FARAE 3 d 2 V21 A2 ¢ Hicksii® 1
FERY RS 25T 400G 7, 1 B B IR A Ry 1 9 AN 3
FHT “ Hicksii” /£ UG, 276 DL L SEge g5 SR mT L.
TR T2 M 4T T A € Hicksii” £6 #5 i 78 1) d5 33k UL 18
O C,

HH 2 4 i8] UL . SR B TTC % a7k e f s 57 15
FRAER TG FT AR A A A IE AR K ARL, 38 1T LUAH HED
TIE  (HRH TTC Y ek a A i A 45 SR 35 v 1 M4 ks
IRk,

F4 EARBEZGTHE 13 ANSHIIE 4 Hicksii” £#HE M ZEN (X+SD) B
Table 4 Change of pollen viability of Taxus media ‘ Hicksii’ stored at different storage temperatures for 13 weeks ( X+SD)

TEA R HORE R I AERE T3/ % 1)

TEA R HBORE R I AERE T3/ %)

HT“‘EH‘/ week Pollen viability at different storage temperatures'’ Pollen viability at different storage temperatures®

Time 25 C 4C 0<C -20 C 25 C 4C 0<C -20 C
1 92.30+2.42 92.30+2.42 92.30+2.42 92.30+2.42 78.56+2.23 78.56+2.23 78.56+2.23 78.56+2.23
2 64.31+4.34 76.25+2.09 82.75+2.81 19.17£2.11 55.97+3.24 60.00+3.23 72.19+2.44 15.96+0.71
3 45.49+3.10 59.66+5.87 69.44+0.98 14.29+2.18 38.07=+1.11 53.95+2.23 63.87+2.89 10.17+2.57
4 29.96+0.98 41.05+2.22 69.85+1.09 13.73+1.98 23.07+2.56 32.33+3.34 56.94+3.46 9.01+1.87
5 15.04+2.11 36.66+1.28 65.42+3.00 12.41+0.89 12.61+3.21 24.03+2.19 50.96+4.01 8.63+0.45
6 7.15+1.45 29.01+3.17 60.65+3.78 9.79+2.85 4.52+0.12 17.05+1.09 50.09+3.00 6.36+2.12
7 4.87+1.23 16.03+2.99 50.28+2.54 7.01+1.04 2.42+0.45 9.87+0.87 43.01+2.59 5.36+0.09
8 2.01+0.99 6.44+0.47 35.94+3.26 3.94+0.78 0.00+0. 00 3.34+0.78 25.03+0.99 0.00+0. 00
9 0.00+0.00 4.28+0.93 25.94+2.20 2.79+0.41 0.00+0.00 1.55+0.45 20.79+3.46 0.00+0.00
10 0.00=+0. 00 3.45+1.34 11.94+1.09 0.00=+0. 00 0.00=+0. 00 1.71+0.34 11.94+2.43 0.00=+0. 00
11 0.00+0. 00 1.51+0.23 8.89+3.11 0.00+0. 00 0.00+0. 00 0.00+0. 00 3.40x1.46 0.00+0. 00
12 0.00+0. 00 0.00+0. 00 5.00+0.79 0.00+0. 00 0.00+0.00 0.00+0. 00 0.00+0. 00 0.00+0. 00
13 0.00+0.00 0.00+0.00 0.00+0.00 0.00+0.00 0.00+0.00 0.00+0.00 0.00+0.00 0.00+0.00

DR TTC J a2 A 45 52 Determination result by TTC staining method.
2 R BRI I 25 5 Determination result by in vitro culture method.

3 itk fesEib

R TTC YL Y AEH TG T TRy iR R 37 1 (2
THERMESR A SRR, ol U EDIE, A

B, TTC R LTy (EREE, h THR e i tur
e A —E BEWA A, P, SR JH TTC B ik 3R1% 1y
RINZE R T B R IRk . B RS Rk LAAE R A
KM FANAENS 15 7 (o Fa b , D45 R S vEAfy
IR S Ye il pH X TTC G 7k i AN 25
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RAWEE R, pH 7.0 [ TTC YL 1) 42 50U W
BEMT pH 6.0 F1 pH 6.5 B TTC YW, TTC e
T B PR AR W & e R kU S LR ) Rk
M DS A A S ek e A 0 S, 3 AR i G
BLLLEE TCIE HAEM AN B, 78 TTC e e ot &
SR 3E INE ARA TT R v  SU  0 E R E SRAE
JER N HEA T, T AR B N X pH A A% BR
PLTTC 4t Yeil pH By ZoR M s
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