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A Rapid Detection Method of Moss Spore Viability

LI Qiuping' , WU Siping', LU Beibei' ,ZHANG Yu’, WANG Jian'* ,ZHU Ruiliang'
(1 School of Life Science,East China Normal University, Shanghai 200241, China;2 Shishi Primary School,Chengdu 610058, China)

Abstract: Temperature and light conditions were explored to find out the optimum conditions of spore ger-
mination of Polytrichum commune and Haplocladium microphyllum. To find the suitable method for rapid
detect of spore viability of mosses,,-KI reaction method, TTC reaction method, red ink staining method,
and methylene blue staining method were studied based on six species of mosses by comparing the spore vi-
ability with the germination results. The results indicated that methylene blue staining method got the
most similar results with the germination rate of moss spores and showed clear staining effect, which can be
used for the rapid detection of the viability of bryophyte spores. The correlation between spore viability (x)
detected by methylene blue staining and germination rate (y) in vitro reaches a very significant level (r=
0.976). The regression equation between spore germination ratio (y) and viability (x) can be obtained:y=
—8.547+1.069x(P<C0.01). The germination rate can be detected conveniently by spore viability.
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ZANY 6 FhEERAEY (R D & & 85118 1 14
BET 2011 45 R WLV R H il AR 5 a2 mm
967 #8 T 2012 4R 43 IR B U1 2 B W 7R B
HPKE BT AR BT R SR L B L e TN TR
AE UM B IR 48 Gl BE 15 °CL OB IR A 4] 12 h Bl g 52
BORFR BB R SRR A A T AR 2R
KM YA AL (HSNU)
1.2 MFHRENE

A B CEAG A 12 h/12 h, kit 20 'C/
13 °C.25 “C/18 "CH1 30 C/23 °C 3 NAKFE) LM
9 B AL SR 12 h/12 b, Hovh i g ot B i B2 oy 0
Lx, 1R 6 B BE &% B 2 000 ~2 200, 3 000 ~
3 200 Lx il 4 000~4 200 Lx 3 7K B 1E A8 256
Wit R A Knop KR BRI HE K 2 MR FR4E
RGN /NP B ) L R R 9 SRR AR A
PR S5 2H B> Knop 85 9 JE il 3 M FATHEE &
MM — D TC KR B . PR F5 8% 3% PR 85 A X
JE R (8045) Vo o A R WLEE H i AT #] & 1 O .

L BT Knop 35772 3% 2 IR ZE e i 451 (0 Jr
P, H o AR R Bk (FeSO, » THLO) i % Ky
0.025 g/L. B4 (MnSO, « 4H, Q) J#%& 40.007 5
g/ L RS R BIIR ¥ 1%, pH 5. 8, & & K W )5 4%
PR FR MR R . 3B IO G R T 24 1) B A A 39
SE TR KIEUE 3 WL B JE H 75 05 kS T 1 min,
T JC A K W Bk 3 WL e E 0. 500 IR R W
(NaClO) J§ % 1 min, B H JC B K& ¥ 3 &K, 3F
1t 1.5 mL Ep & s S . 4l i 1 mL 87508
M E] Knop B335 38 . M5 8 REBME T 5
TR 2, BRI R BRE .

TCw K 55 S5 3 #F 3 ~4 mL TG KB AR 3R
LA P T 7 o ) 9 RV 2 A B B SR L L 5
5 B0, R RE BB TPk R. B
B W R R
1.3 BFEFANE
1.3.1 L-KI &% SRS 0 E )
P RO EE R A E T 1 mL Ep L inAJL
T L-KT G, 58 53 9% 37 18 46 - M A8 357 v 58 42 Bk
FEEIE 5T TR A R B A6 B TR B A b
b SRR RO AR T Tk, A BE B e B
R AR 1 A R TG T R e i B R A2 )
1.3.2 TTC(2,3,5-E /L = F Y& ) I 5%
Z Kk R AR kI K 0. 5% TTC Y, BUK
B 6L FT N A F B RO B b 2 i
W R RS i B BT 35
CEWAEH 30 min, S5 76 W ABE T~ g, AT
WL E R Y RAR N W N SR SR T A RIS (A
1.3.3 FBKEEFE K RAMEELMB A 1
mL (% Ep &, Jim AU 5% %3 21 8 K, 7853 ik
T 4611 AR 397 v 58 4 BT B 50, K 1 h
Jo W A8 W OIS A W T 8 b IR s

Fz1 LR
Table 1 Materials and information of collections
44 R SR A e 5

Species Collection site Collection time Habit
4 R BE Polytrichum commune WiLPE K H 1l West Tianmu Mt. , Zhejiang 2011.11 + 4 R 920 m Epigacus., Altitude 920 m
RALEE Timmiella anomala 2z 5t 1l Gongshan, Yunnan 2012.07 AR 1 444 m Epilithic, Altitude 1 444 m
BBk #E Bartramia pomi formis = B 5t 1l Gongshan, Yunnan 2012.07 FBEAE BT 404 m On cliff, Altitude 1 404 m
GO % BE S phagnum ovatum U JI| B 7k Heishui, Sichuan 2012.08 + 4 R 3 579 m Epigaeus, Altitude 3 579 m
A F AT B : SRS 9 HEW LA EK 1927 m
Plagiomnium maximoviczii Z A& ¥ Jinping, Yunnan 2012.11 On rock with a thin layer of soil, Altitude 1 927 m
4 kT B2 R 3 691 m
Grimmia af finis W)UK Heishui, Sichuan 2012.08 On tree trunks, Altitude 3 691 m
4 33 Ya AL A m Sy S 2k . . .
/P LA TR K 5 2012. 04 44 ¥4k 15 m Epigaeus, Altitude 15 m
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715 1 = CH AR TS 1740/ 7 E0 X100 %
78 & % = (T W] & 97450/ 47 B350 <100 %

1.4 HEHH

K SPSS 19. 0 F2 Jp %t 52 50 25 5 947 58 3 o
Br» BIE ) 2 & H AR B I (Duncan) B 52 ) 2
K45 A LSD 35K 5, 45 30 7K P « = 0. 05, #H &4
BT 388 5 B 9 7 A2 06 ) 4 % 5 0 R R EAT A L Tl
TG BUH A BT ) O B ERF AE TR O S kR
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2SR50

2.1 ABFBEEGX 2 MEBRBFHELAENZN

2 WoR AEAHRDE IS AE T L 2 FhEE 2 1 £ T
By & B7E 25 °C /18 “CF f fm - H Knop 557 5 5
T IOV K K5 5% 5 10 76 AR R0 BE 2% 10 2 e 21 17 46
T &R LL 4 000~4 200 Lx Yool T Ak, 24 2
A3 A B2 . {H 3 000~3 200 Lx F Knop 53
JE 5 O K 85 R W R B A R mEA 0 kR
EE(79. 12%) M BLAE 25 “C/18 “C .3 000~3 200
Lx T Knop #5575 1. 17 240 /N 3P 8% 98 5 W % f s
H(87.51%) HBLAE 25 °C/18 “C .3 000~3 200 Lx
TREAREFRY ., ZE5U RERBELEES TE&L
8 T A /)N 2P 8 A0 - 0 R I de AR L LB IR SRRl O
3 3 000~3 200 Lx & JF 25 C/18 C . {BE R FF1E
(807E5) V0, LI 4 & & 41 /NPT #9601 1) 1 6
1E Knop 853738 E20 51k 79. 12 % F0 86. 45 % . 1fif H.
TEXAS AT B JC I K Al Knop 55 37 5E 9T 55 72 19 18
T R R RN A AR 1Y A A
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Table 2 Spore germination rates of P. commune and H. microphyllum

under different light intensities and temperatures/ %

Y6 IR SR B Light intensity/Lx

Fh 4 T 1 S 2 000~2 200 3 000~3 200 4 000~4 200
Species emperature
Species s
/ T K T K T K
Knop Sterile water Knop Sterile water Knop Sterile water
20/13 35.39 25.717 40,43 31.27 30.95 21.27
SR EE 25/18 78.95 73.92 79.12 78.05 69.76 72.86
P. commune
30/23 61.28 41, 84 60. 36 41, 64 53.94 43.13
20/13 81.65 73.05 79. 46 74.32 75.52 67.94
é PR
H'HLH__/JVJ;Jﬁ 25/18 87.42 83.06 86.45 87.51 86.91 75.38
. microphyllum
30/23 85.07 76.06 86.59 78. 64 84.32 76.19
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Fig. 1 Results of four kinds of spores staining methods
A. The staining effect of spores of P. commune with I,-KI;B. The staining effect of spores of P. commune with TTC;

C. The staining effect of spores of T.anomala with red ink;D. The staining effect of spores of T. anomala with methylene blue



10 9 ZERKHE S < BRI T AR I 0 A DR RS I 3 A R 2129

RI AMBFEBFHANEFELER

Table 3 Comparison of four methods on spore viability detection

Qb By HEIE T R AT 17 M Yo o, fif (1)
Treatment method Viability No viability Definition Staining time
1,-KI éapieg:v?zljlmi?blue K # {6 Unstained AV M Unclear 5 min
TTC K% @ Unstained K% 4 Unstained — 30 min
w1 . : . e 35 C/KiBE 1 h
£ 827K Red ink A% & Unstained 2144 Red i Clear 35 °C bath 1 h
E R S R gE

W H EL 5 Methylene blue W {4 Blue

Unstained or light stained

Wi Wi Clear 2 min

R4 CHBATHATIHRRERI4MAENCSHRTFFHERD

Table 4 Average germination rates and viability of six mosses based on four detection methods
TR KR SEHIHE G J1 Average viability/ %
fir s Average .
4 REE Polytrichum commune 79.1243. 30c 91. 1541, 38b — 95.03+1.07a 80.3441.29¢
JANEE Timmiella anomala 79.5542.13b 90. 0642, 03a — 71.45+4. 36¢ 84.5243.53ab
ZLWi Bk & Bartramia pomi formis 87.5042. 64b - - 96. 1042, 00a 91.2240.79b
U -8 5% 8¢ S phagnum ovatum 81.21£2.87b - - 98.65L0. 582 84.37+2.49b
MK 4T 6% Plagiomnium maximoviczii 89.28+1.84b 98.17=%1. 45a — 76.32£2.67c 89.91+£1.46b
G B Grimmia af finis 98.6841.10a 93.2141.10b - 91.8641.80b 99,8740, 10a

T~ FR TR R CRCR AL T . 39 A 06 AP 2 SR UL M A 22 R0 + 3 WO B 5 6 B 2 400 T A AT A 0 0 S R R 0 S A L

BRI ERE 0.05 KFERRE.

Note: — presents spores that are unable to distinguish the effect of staining; Average viability and average germination rate were expressed as mean= standard

deviation with 3 times repeat; Significant comparison have been done between viability and germination of six kinds of spores separately. The different normal letters

stand for significant difference at 0. 05 level.
2.2 AAMEFETHRBFEANILRSH

SR A FIOR TR ey 15 6 FhaE S A 115 i
e 2SR 3, Hoh  L-KT Yo7k Hae B A 16 )
4 96 BE 1 S5 Y BUR B €0, 20d 35 “CHR KV Ll
0L HIEE DL S SIE K Y o B (7] A A B LY £ A R AR
AN AR F 7S MG (B 1, A TTC
Y (e, %] 6 Pl 24 1) 6 AR B AL | At R A6 T RE
HARIAF A (E 1,B) s 21 8K AW W g6
P Y (o RARAR B B, T T e A AR T
MR H R LL K Ak T E St 1 h KB
BB T B E 28 (B 1,C.D).,
2.3 EAEBFENEFLERNVLERIER

6 Fift 8 24 96 7 A= 6 3 A AS TR S ik T A 4 R
LR 4, Z5H R, LB Y 96 15 J) AE 40 AR K Ik
5 L-KIAGEH I 2 fhoy g #a 88z R.
MHEEWH RS L-KI %k E TR EEES: ik
SRR TR I R S S LK R4
K 2 Rk RN A B P25 R AR L-KI 54058
K 2 Fh s R G S M 2 s Ul 4 FPEER TR
A2 DD AE A Tl e 0 1k B) 25 S 1k W KO (P <
0.05), [AlA, L-KI ek TTC 4 1k Fi 4L 857K

Ju o vk B i A5 () F - B A0 O E R 5k
B[ WA 3 25 S, AT 3R g 3 )
15 0 A 1A 3 3R 5 HOP B R R Z M AN

Fi Ak, SPSS B4 X} iR 6 &S F L
YU 15 1) A6 AR TE 5 A R AR 2E AT [ E 43
B B 3 0 e 0 1 T i A T S AT T s
BER B R IL IS 0 A B R R Ry, RS I
FifE y=—8.547+1.069x, AL RN 0.976. H
28RN A A 15 0 5 R R A [ H ¢ R G AR B K
- (P<C0. 01, AR 4 i g 37 0 o] )9 5 F S W] LLGE &
A5 961 - 79 A= 35 R T 00 96 5 1) 2 AR W k%R

31 ®

E BERE ) 1 05 — B AE A A SRR T R &
e B A0 39 SR £ n A I IR AR B 2 A B I8 i 1Y
A 35 K AT o A2 I () R B T S AL A L AL 2R
B RS ) T B AT 5K A AP IS A B A
BN BRI AT L BR T A R EELLSL A
BIF S T B 14 5 Fof 88 21 960 35 3% 7 00 357 B ) B AR I
(A1 » K 27 S0 R S A9 A R Bl S g = BT A
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