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NG T IOAER A7, JFINSE T I AEIHIE] 3 Fh Oy B
WEVE RN S R, U E O A PR AR RS Tk
M tE . RTSERIRIRIERC TS, WImR R 4 S H e 4
Dry BEMICAFEREE, TRV OO 75 i S5 10k R I
Wk RS BRI, T ORISR AES A
TEAR AT SN BRAR I ARSI, AP 58 & Al
PEE IR AR B -

1 MR5RE

1.1 TEpilE. LBESE
L1 fehikiE. &

SR PEAERS R B IS BH E AP, Pk e R K
fEOH FIAE PR, 2018 4F 4 A A B4 9:00~11:00, KEE
BRI SR 4L PHAE RS, TEAR T SBTETE KB SR 0, 4R
JE IR TN AR K, 7 RS0 5 B T (25+1) CRE 746
WYkLERT TR 24 h, TEATPUEHACE . EIR 2, B
FIE ML, ek M iafg s, o150 B (4L
7010 mm) ST LFRICAEST, WEESH.
L1.2 #hres

BBt Aek H 45 CHERTEMBIK 4 h GEk&K
M 14.8%F% 2] 7.8% )5, 53 % 5 4y B4 20~30 4~ 2 mL
BEOVE, BEN 1~3 R, BN 1~1.5g1eh,
HOWA, ZERKEEER (18~25TC) + 2. 20,
80, 196 C UANBHAFES, EHHEMBED TEAF.
1.2 TEMmiBRERNE

4 1.1.2 PRS-k ek H 2% B[ 5E 2 h, 1%
BRIRIEE 1 h, 75%- 85%. 95%-. 100%. 100% Z BEAH: &
K EE 4, AR AR BRI S T, P54 )5 H 32 SU-1510
P WL, A, O EmLE. K.
1.3 DRMHFAEM A% RIS FERFIEIX

TERBGLFHC R W A B FE I b, SR HOS M AE A
WA R SRR IR « TERE . Ca(NO3),w GAs 1E NI )
4ANNEK, R 4 RER 3 KFREEFENIERZRE, 3£9 4
BRRFFEFACTE, 1| D EAXTIE, IRERRE LR 1, R
HE 3K, g 4 RERNREHEG . BREEERNE
N5 g/, pHIEHZE 6.0, 15 F7FEhnAAZ 35 6 5 4 fib
fJa, rEEEEEIRIL, o5 5K 5 ek 15 S e 5 97
R, ZEBNBE 2 EREERN KR R, .
BT EFRAPER, RERFEQRSEDT. B 80%~
90%, 18 h JG7ERMEE NS G TR B R G, ST
SACHEORT 300 Fi. fEkys &K FiH L~

TER W R =10 M K B R Tk AR I TEH £/
S <100 %.

F1 REEAZRKE
Table 1 Test factor level

[X % Factor
KF —
R LT
Levels Gl Hﬂﬁi . GA; Ca(NOs),
Sucrose Boric acid Cim ~L']) D /(m 'L’l)
AlgL™ B/(mg-L") s s
1 90 30 25 30
2 110 45 40 50
3 130 60 55 70

1.4 AREMEEEXMIIHESENEL. A_BEE
3 FhRIFEEE MRS 58

GRIH4E PRI AE 8. 24, 40, 72, 120, 184, 264,
365d Ja, ArHIAN S ANMEAFAEE R ECE 1 R0 (L
-20. 80+ 196 CHUH HIFEME 35°C R 7Kt 5~10 min
PO, R OEIHDVERA 1.3 TS aaE R 7k
BEFRMEACK B R %, it tem e i ar (—HAek iy
KRB AR B R R 50%II1a],  EDIEH 2 2
WD, HARAEN O B A P A

3 RPARPEE KN S R IA TR PR AERRFREL
0.100 g GEHHFHERS, TN 4 CHIABIETHET, A
DR IS BEER (Polyvinyl Pyrrolidone, PVP) . £
WP, SRJEINN 5 mL 0.05 mol/L BEFRZE K (pH 1EH 9
7.0) , ZSIEWTEE 30~40s, R EETR AR S 0
&, 8000g4 CE.L» 10 min, B LS, BUK AN,

T EALE B (Catalase, CAT) (AT EE |
A —J#% (Malondialdehyde, MDA) % & (i QL E Z %)
HBEAIALEE (Superoxide dismutase, SOD) (&Y
M) | T EAYIEE (Peroxidase, POD)  (FLBIARENE)
KA 2R R PR A F kg e

¥4 Fl EXCEL 2003 DPS 6.5 #EAT1EE. 72047,

2GRS0

2.1 SR FHEYIRS RIE R R MEFE

ORI PR S, AL, fEEFETT (B la) .
PR AE S50 A BRI PR RN 3 ANBERE, Ak
W IR UG, PR 47.55 um (38.15~53.07),
SRR IE K 22.65 um (17.30~24.90 um) , P/E~2.09
(E 1b~1d) , 5l eE & e gt RAE, KTk
0O B 39.84 umx19.36 um , 5 1R BB BEAE W
(37.02 umx23.05 um) LG, AREFE K, (HARERFEE,
X B R A PEAS [ 5 B (R B R AR 2 e, LA TR
WRHRGRKE BN, AT AT A1 B IR N 7
ORI PHIE R TE S WA T, AR, P ufd il
GERRIEEATE: ERRL 3 AR EEAR BIE AR,
SUHRETE, FEMEEmNR, AEBRREY, 1%
BRSO ARG T, Bk W T [ 7
(B 1d) o FRIEIMEESUREE AR R, HHRZ
WIS . BJE . ERDESAIN 2478, WHIRFIEE
9 3~4.7 um, RANIRAFIN A7, MIRER (B 1e)
M, KTMIRER. BERKIE 10~40 um 2
B, SR, T, ZONAPIR SR =R
AFRILIREE, 25 WEAER S EUK) 19.50% (Bl 1b)
2.2 AEHEFEIIIHFIEMEE L BIR 0

FERE . BER . Ca™ 2 K2 Hi e by B 1k i 2 s
WY, AR AR mBE I, NTE B R R ILE
FRU1O0 TR L R AE A X B AR, (RS AR B B ) T
J, PEFETHR RPN, M Ca¥ AR Ik A K TER
E RN T B EEAEAC. SRR R I IE
ARG T TT Z WA RN 20 R 3 fow, OIHFHE
MEZS FIREFRAE F R, (HEREREUR, 0N 10.30%,
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XU BRI PF R R A D B E SR . R 2
WRZELERA TR IR W 4 MR R () H2
SR, Hp R E R, HAIKUGEIER, Ca(NOs),
A GAs, XKW 4 ANHEZEAST IR EPHER BT R FE iR
R oRERE, e BB R PR UCN: TR, Ca(NOs),
M GAzo B 3 FAETAL, JEMEST SR P EN B8 & R 50
B, HUCNIIR, SBIENEE /K, F(Ca(NO;),)=3.81 K
T Foos(2, 18)=3.55, /NT Foo(2, 18)=6.01, #iH] Ca(NOs),
X ORI PR B A A RE R, T F(GA3)=2.47 /NT
Fo(2, 18)=2.62, KW GA; XTURHHFHER & R T B
s, REGR 4 ANEEERHAKTON: TERE, TR,
Ca(NO;), Fl GA;, SHZESNTEER—E HEHE. TIRAFE
AT BRI FHIERY B R R 22 S 02, TN IR
AN 110 g/L 145 mg/L I8, TRz, HERE. TR

] < o®_

b. JEREEA
b. Pollen grain group

afHIEA
a. The morphology
characteristics

c. JRIETHIN
c. Polar morphology

WREESE AN, ONH4EPHERy B & 2638 L35 T B,
ANTRIAR FE 8] 1) 2 Sk BB AR 35 /KT IR Ca(NOs), 1130 g/L
KFREEET 500 70 mg/L, TSR PHER & T
1) Ca” BRI, 3R GA; 1, 40 mg/L 1EkdfiR K m T H
il 2 ANKF. FBRERIRERE. R, AR AN, 4 RIER
PIEAEAER, & B SRR PR B R e PR R TR A S 2
KFHAEN 4,8,C:D,, B 110 g/L FEHE, 45 mg/L WER,
55 mg/L GA;, 30 mg/L Ca(NO),, fe¥yifi R H i, PR
73.20%, WEETHANA S . RIeh R, iR
W, SRR N A TR, IR AT PR Y R
N 73.2%, ANBHRECE G A KARIERIER K2 NI TE |
SR, ANKL, S EHCERIN 19%5 4, BoRtEm AT T
TERIEE R, XRBNRL, B, SR m2 O L
W R AR = ZE R A

10 um

(B el | o |l 10 um

d. AR
d. Equatorial morphology

e RIS

e. Surface characteristics

B 1 9ot 4 AR A& A AL R LA AR
Fig.1 Morphology characteristics and pollen grain morphology of Paeonia qiui

&2 UM FHEMIAARERRIEERLIRE ST
Table 2 Orthogonal test results and range analysis of pollen
germination of Paeonia qiui

75 K Factor Bk R
No. jt#¥# Sucrose Hlif% Boricacid ~ GA;  Ca(NOs), Germination rate/%
1 1 1 1 1 45.10+1.25d
2 1 2 2 2 51.70+1.58 ¢
3 1 3 3 3 38.40+1.05 ef
4 2 1 2 3 61.55+0.85 b
5 2 2 3 1 73.20+0.95 a
6 2 3 1 2 54.70 £1.00 ¢
7 3 1 3 2 35.85+0.65 f
8 3 2 1 3 40.55£1.52 ¢
9 3 3 2 1 30.56+1.30 g
10 0 0 0 0 10.30+1.25h
K; 13520b 142.50 b 14035b 148.86a
K, 18945a 16545a  143.8lab 142.25b
K;  106.96¢ 123.66 ¢ 14745a 140.50b
R 24.90 12.85 2.13 253

W ARVNEFEETIRRTE 0.05 /KF FAEAEZE R
Note: Different lower case letters indicate differences at 0.05 levels.
#=3 WMEHERAFESR
Table 3 Variance analysis of test results
SEOTAL H

L BT
ERAW  Sumof Degree o P MmO
Source square of square F value Threshold value

deviation freedom 9
%Y Model 4455.16 8 556.90 109.18 B 18126 0.000 1
4 351505 2 1757.53 34455% F‘“"Ez’lg;s'gs 0.000 1
B 876.01 2 43801 85.87%% 00l 20,000 1
Fo01(2,18)=6.01

c 2521 2 1261 247 0.1127
D 38.88 2 19.44  3.81% 0.0417

W% Error  91.82 18 5.10
e o FORERIBIMEBEKTFE, 7 FRERBBHEEKF.
Note: “**” indicate very significant difference at 0.01 level, “*” indicate
significant difference at 0.05 level.

2.3 AREFRE TEMEE LRI E AT

M 2 FTLLE Y, EAFIEEE XS ORI PR B A 2R
SMARR o HTEEAERY A R 2 72.60%, BEAE I AEI H]
MIIEK, FR-196 CRAFFKAESL, Hih 4 MEET, 8
R FL BRI R AR, SEAMG T RE TR,
TR AN 8 d, XV RE R mIRE T, WIRIEA
M BgE YRR, AR T KEE IR, FECHRERRP0E
KR TT, TWAEES 40 K, TEMEIRZEREN 0; 2 CIAT,
kLIRS 72 K, s TR, 75 264
Ky BIRFBIUN 3%; 20 CIAE, B R BRI TR,
JEEATRREINGE, ek 184 d, —80 CAFEMF T,
TCR A R R B I (R B K 22218 TR, ki
NP, WEAFEES 365 R, MBI RAIIESE] 58%, XK
W 2B 365 d. —196 "C N LR & R M B 5h T
R o et BTk s, WARES 365 RIEMIT R KA
75.5%, RERETHEMTHLE 72.6% (B 2) , X5
AT HAM A CHE M AT MR
SERARL, e EHREIRAT 1~2 a JF ek i R R G
KRS . A KRE, WAFREBAK, SN R I
TEF i, 80 . —196 °Ci& & §F i 4k FHAE K (1) K
W AF s AE AT IR ORAT B AR N -196 Co
2.4 AEMFRE TIIHHFER MDA & =RERTEHY
Tk

M3 ATRLE AN [E RS BE A I AE I ) e K
A oA EEIARPBEA. SR, 2°CF, SH4EHE
M SRR T G, eSS, HAf,
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FIRTWAE 72d, HRIAREE, 2 CRBEEAE 184d
Db, S56 K2 Mol UG H, 2 AN mEidss i Iise e
Wy R KR N R E, X Rk 52 245 3R 5 SU5
I EA PO T, TS XA 2 EAER AR T TR T R
—20 ‘C N & & RIS 208 o Pl T mrkass, WA7e
365 K MDA ik Flfm, NWEAERTH 4.5 4%, 1-80 ‘CII %
PTG T =S, WAFE 365 K, W BEEE NI
TR 1.92 7%, 2720 °C. 80 ‘CTFIA% 1 a5, —80C
LA A A ik SR AR FE DRI RR P 4520 'C R E. -196 °C
RO ER MDA & S B AR RN, A7 365 d,
MDA & HIEAERTH 7.2 umol/g FHEE 7.5 umol/g, 1HAX
EE T 0.3 umol/g, IXFAALE-196 CIAF N U FHER 2
MU R G refase, HARER™ERRS A,

I {%if% )% Storage temperature/ ‘C
A— -20 - -196 —e— FEIHRT
a a

O
=)
S}

[=]
o

oS

oS O

—_— D W s N9 ®
[} S

ilfj } FGermination rate/%

f=}

0 8 24 4'0 72 120 184 264 365
It 8K (7] Storage time /d

E: RTAERER, A& EMARTRRRE 0.05 K F EEREE, 16
BB R 3535 559 110 g L7 BERE, 45 mg L B2, 55 mgL" GAs,
30 mg-L! Ca(NO3),, Rl

Note: RT represent room temperature. Different letters on the same polyline
indicate significant differences at the 0.05 level, in vitro pollen germination
medium containing 110 gL sucrose, 45 mg-L" boric acid, 55 mg'L" GA;,
30 mg-L"' Ca(NO3),, The same below.

B2 AR AR BT A A R T 6 A
Fig.2 Effects of different storage temperature and time on
pollen’s germination

JE 471 ¥ Storage temperature/ 'C

40  —— ZERRT —=—2 —*—-80 —e—-196

——-20

fi¥Malondialdehyde/(zmol-g™")

W

IR I 7] Storage time /d
B3 RREARET Pt 4L A =84 2 MY ] 69 AL
Fig.3 Effects of different storage temperature and time on
pollen’s MDA

2.5 AEMFRE TR/ 28 R 3P BRI 4 FE AT (8]
L
2.5.1
Ed
Kl 4 RIELER TR, ERT, P4 ER SOD £
TG T RS, XU B P PR R A B AN B
WL, SFERYREIPUE TR, MR (2. 20 C)
., SOD Fifi i [A] 1+ R B P A = 5 BRI &S, -2 °C

R E e A T 9P et 4R AE A SOD & bk AT 4] 49

TAEWAESE 24 K, 168 SOD FEMERSGIA R mik, £
BT8R SZ AR e R, 75 2245 5 SOD Vi M/ s 1
A HHRESIERR%E, 20 CF SOD iGTEMIZES 72
RIEF i, ZJatEREFE fER BT & 2200 T B iy avise - B,
X R BE R, SOD EIEA & LLE it £ i
B SFEAC R R R EREMK. -80°C. -196 CF, Ffl
HEFEFER, B RIAAZS R ) B RES, Bk
MRFE LT 2%, —80 'C T, FRBEAE TEM B K 2 R 12 P
SOD WHMHE EAME THREERS EAMER, fE
360 d, SOD 35¥A 240 U/g, iEFIIAFHIA 1.56 %, T
-196 ‘CIA7 T SOD ZAEL/N, WAF 365 d XU AHT ek
M) 1.15 %, BB IER i R BT B L 5, xR
S AF, SOD VEMERFFBONFEA, Re AU 2
PTG PR H B, o gt T8 A H - FERRE,
B CAAEA AT BA B s

= I {737 )% Storage temperature/C
2 300 —e—HERT —8—2 —a—-20 —x%—-80 —o—-196
=250
=z
#8200
51 9 a
B <
22 1508
o g
5100
L
=
% 50
5
[=%
=3
[75]

24 40 72 120 184 264 365
P J I ) Storage time /d

B4 IR e AR et AR LA SOD & ML AT 7] 49 T AL
Fig.4 Effects of different storage temperature and time on
pollen’s SOD activity

TR e 408 F 97 =t 4:F 164 POD 7 b RE BT 18] 49

<
)

2.5.2
9

RIRPE T, EYAM RS BBEESE . H B2
ReHeEran, &R REL. R A L, EYIEEE
PSR B IOVEE, SRR EER . PUYA IR S Rk
ERRIT EREEE. B HE, D4R R R S
ks e, AN Bk 5. POD MR R4
FIJCEERE, WA MUERREE . B KUK SOD HIEF =4
H,0,. HE S ATLLEH, 5 AMEAARE T, P4t PHes
POD & PEAR 10 5 SOD 75 A b 3E AL, A = . -80 C
AL IS AR E . =i, 2 °Cy —20 C. -80 ‘CIAF
T, SRHHLPEER POD JEPERER [ 3G K, A R
T e PR, =EGFES 8 Kit, POD T
% 135 U/g, KBIFORIN 2.45 £, 2 Jalig Rk, 2 C.
=20 °C. -80 'C'F, POD &0 45 7 tH BLAE A7 Ja 1) 56
72, 120 184 K, fEBEAERIERIHIL, 4 DMEAHRET,
TR A R R IR Z L, K 2°CL 20 CF, POD
B SR R R PR, T80 'C R, B TR T BRI #
NN, BUARE, XRPEEER. 2°C. 20 CFAH
tt, 80 CF, {32 BIMIME /. 196 ClAE, 1T
FALDIEEE T 2P A B PR BRI, &E
4y LSS 120 K%, BRI POD &M N E R 1.11 £%,
2 )G POD V&I T %, 1758 365 K, POD iEtEN
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59.64 Ulg, REWAFHTIERII 1.08 £, XRWIINH4HEPHE
BWAE 1 aJa, PR AT RGRIGER Hy0y . BAIILEE
AEVIBRIGEST, BRI TERBAMRIR 05 %, PRFFEL
I ITER IR T -

I {7 i )% Storage temperature/C
160 o HEART —a—2 —a— 20 —*—-80 —o—-196

~ 140 |
=)

POD#g i 1k
Peroxidase activity/(U-

> ® o

o O O O

‘o__.(r:

N
=]

[5=3
(=}

f=]

0 8 24 40 72 120 184 264 365
I3 ] Storage time /d

B 5 AR EAEET I T4 e4 POD /& R 1E] 49 T4k
Fig.5 Effects of different storage time and temperature on
pollen’s POD activity

2.5.3 REEABE T It 4E A 104 CAT /& M I Bt 9] 44
Tk

CAT FEPUA LI Pl iE R HoOp S 55 H H 2, XF B
WEEE. BHRESRFEAAHERIMEN. B 6 R£W, MEL
AR EE K, =3, 2 CF, CAT JEMEEDHA &
JE ARG T RS, Hd iR N RS 24 RHIUE(E, 2 C
TFESE 72 RIBIEE, =IE T2EER-2 CTE
B, —HEREE. 20 CF, WEINLEERIKEEE
FhEr, R RS, XERH-20 CFEER A
HNIES CAT iE PR, I R iE A R ) R RRA .
-80 °C, UNMHAESHIERI I CAT W1k RIS 2518 PR AR 22
BTt e R BRI R, (ARAAIR RN, B
AR 1.34 %, XULBHAHLL 2 . —20 'C R {EM %
BTN —196 CIEAEINIHHEPHER ) CAT VMR
MENET =S, Sk ERREN, REEHIESE
365 K, N 125 mg/g, KFIWAFRTIERY CAT K 1.12 £,
SR SR PR R ORI LA AL T BERES, DR B #L
SR HaO, TEBRAE T, BEW8 A RO AR AE R 2 2| 1 ie fh %,

REFIEA B R BT K T

W47 )% Storage temperature/ C
200 —— WRRT ——2 ——-20 ——-80 ——-196

0 160

CATHE
Catalaseactivity/(mg

0 8 24 40 72 120 184 264 365
8K (7] Storage time /d

B 6 AREAIRET It CAT LIS I 49 A
Fig.6 Effects of different storage temperature and time on
pollen’s CAT activity

2.6 UIATHAEMEALES WA E2. 3 RIFESEM
HIX R
M 2 MRS, SRR i kR

N EHEERENMACCR, EhiikEE 3 MR
fitf GLSAbYsE. A Sl . oSSBT
SERFEIEMK (P<0.01) , U BITE N4 PHER A7 1
TR, 3 PRI EGE ARk B R R R EH, e
W AERY B R R IR R, TN : A B
Mg e, S E GBS, AR T

F4 EHMEAES MDA &£.3 WMARIFEEHNEXSITE

Table 4 Correlation analysis table of pollen’s germination and
protective enzymes activity

iH AR T AHTE R

Project Correlation equation Correlation coefficient
B & & MDA y=-18.595x + 74.761 -0.609 7**
AN LEF SOD  y=0.303x+4.8538 0.839 8**
WY EE POD »=0.699 5x +24.474 0.599 9%*
WA AR CAT y=1.1023x +48.77 0.700 0**

W FFRIRTE 0.05 /K BB ARGV »*RIRTE 0.01 /KF L RE MM,
Note: * and ** mean significantly correlation at 0.05, and 0.01 level,
respectively.

3 1 i
3.1 FEEFEITIINH ML L RN

LA (RIF 7838 B AS [ R A P b S A6 K B 80 T
BRI 7 SR 22 ek, B A ey Rt %
(150 g/L JEHE &% 60~80 mg/L W) U9, &4 (90 g/L
HERE K 45 mg/L BB, HAHEFF(50 /L K 1000 mg/L
W U, AT (50 /L EERE) B, [RIMER I g
FHAERT A A 700 58 0 0E B RE 7R T 5 B A 28 B M A%
TR REA EER L. AL R TR, R 7
BT G A FEAE A B RS MR R 2 3, Ca® e JE A i R i
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Effects of storage conditions on pollen longevity of Paeonia qiui

Jia Wenging'?, Guo Yingzi'?, Wang Yanli*, Zhu Xiaopei', Wang Zheng?, Liu Gaixiu®, Liu Huichao', He Songlin**,
Zhang Xiangyu®

(1. Henan Province Engineering Research Center of Horticultural Plant Resource Utilization and Germplasm Enhancement, Henan

Institute of Science and Technology, Xinxiang 453003, China; 2. Henan Agricultural University, Zhengzhou 450002, China; 3. Luoyang
National Peony Garden, Luoyang 471000, China)

Abstract: Paeonia giui is one of the important ancestors of cultivated species of tree peony, serving as an important genetic
resource in peony cross breeding, due to its purple-red leaves. The pollen is widely known to directly influence reproductive
success and genetic structure of the main plant population. This study aims to investigate the storage characteristics of Paeonia
qiui pollen, further to elucidate the physiological mechanism of pollen storage at different temperatures, in order to determine
the accurate and efficient storage method for the viability of Paeonia giui pollen. In this study, the pollen morphology of
Paceonia qiui was characterized using scanning electron microscopes. Four factors (sucrose, boric acid, Ca (NO;),, GA;) at
three different levels were selected in the orthogonal test to investigate the characteristics of Paeonia giui in vitro germination.
The experiment was conducted to explore the effect of storage temperatures and duration on the pollen germination rate,
malondialdehyde (MDA), and the activity of superoxide dismutase (SOD), peroxidase(POD), catalase (CAT). The results show
that the rates of abnormal and shrunken pollen were as high as 19.5%, indicating the low viability of Paeonia giui pollen. The
important factors affecting the germination rate of Paeonia giui pollen were listed in order, sucrose, boric acid, Ca (NO3) ,,
GA;. The optimum concentrations of media were achieved in vitro pollen germination, when containing 110 g/L sucrose, 45
mg/L boric acid, 55 mg/L GAj;, 30 mg/L Ca(NOs),. The optimum temperatures were 2°C and -20°C for the pollen storage of
1-2 months and 4-6 months, respectively. The optimum condition was -80°C for the intermediate storage within one year,
whereas the promising temperature was -196°C for the long-term preservation of Paeonia giui pollen. The germination rate
was 75.5% after 365 days of storage, indicating that the optimum condition can effectively prolong pollen longevity. The
germination rate of pollen was positively correlated with three protective enzymes, while negatively correlated with
malondialdehyde content. The influence of three protective enzymes on pollen germination rate was ranked in order:
superoxide dismutase (SOD) , catalase (CAT), peroxidase (POD). The sensitivity of three protective enzymes was different at
different storage temperatures. Specifically, SOD served as a sensitive protective enzyme at 2, -20°C and -80°C, whereas POD
served as sensitive protective enzymes at room temperature. The protective enzyme activity decreased, while the
malondialdehyde content increased, leading to the active oxygen can not be effectively removed. This process was one of the
main reasons for the decrease in pollen viability after storage at room temperature, 2, -20 and -80°C. The malondialdehyde
content and the activity of three protective enzymes in pollen remained basically stable. The three protective enzymes can
effectively maintain the internal balance of oxidative metabolism, and thereby reduce the levels of oxidative damage. This can
be the internal cause to keep high germination rate after cryopreservation. This finding can provide a promising experimental
and theoretical basis for cross-temporal pollination hybridization and germplasm resource conservation.

Keywords: storage; low temperature; enzymes; Paeonia giui; pollen grain morphology; germination; MDA
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