NS 2R T i

Forest Research

DOI:10.13275/j.cnki.lykxy;j.2020.06.020

BEEMFAIZNLIEREEEUNTNL

ﬁﬁﬁ[gﬁa *ﬂl ffﬁg, £%2£*7 n‘i_‘ﬂﬂ’ %E/\a
sk, EERE, ZRPCH

CPEMAVAERFE ML, B RGERMARRE T G 0T, MARREEMEZREALRE, L 100091)

Z: [ BEY ] W e A F 2R BRI R 3680 . A B S A AR LR, IREEHRF AT
ZACS R RIS ) B A AR A, RS R T AL SR IE B SO B Bl [ A ] oRH
EEE (40°C. FHXRREE 95% ) PN T B AR EAR T3 1. 2. 3. 4. 5. 6. 7. 8d, MK ALIHF
TR . LTS . MXTHS3 . MDA &R APTELERG bR, [ SR ] R T& e babr
J5, FRFIE ) A TR, AHXTH SR MDA &R B . TR, RZER | R FIRECE 145
BB AR, AAT LA MDA & B RS F T, SOD iEH: Al POD ¥ M2 3k Je 7t 5 J5 AR i e 2
H SOD Xt F & Fh 7 LU, ORI . X S35 MDA & & 5F 7K 548 hn S0 0 i
5%, POD iEMESFhF & ZE e bn S 3 IEAHOG, SOD 16 PE S & ZF R R B E AHSE, 5 & ZFHRBONTE 1485
W FE A, [ 48 ] BRI S VE BT S LG R G YRR 2 A e A 2 Ab iy 2R, AXT e % |
MDA ¥ 1 POD i £ 0] FH - & A Al (1976 J17KF-

2020, 33(6): 163-169
http://www.lykxyj.com

KEER: A AT B PR PLEALRE
hE 5K S:S644.4 XHERFRERD: A

iR FEEIE S E, ety
TEAE SN B35 DA SR BT 5 1Y) 4 4 I s B
S HANFAESS A B ST, HAE T 2R W
TREAZREETERIET], BB R,
i s ST MM BTar, HERER . 1
B RE S R N4y v i 25 52 B — s R S R
HHE, CT R 2 IRIBFERT R Z sk MK
YERIRIRN T, XTI A IR El i b . 5
GAHRSCHR A B, FEFh 2 by RN R E R 2 E
ZRIMIEAEAR A, AEELENE . BRETE . EE B
. AEAEYRRESFZA g mey sk, [
Fh 2 AL EIE AL H HTM TEE 1.

5 ( Toona sinensis (A. Juss.) Roem. ) 7EFK[H
Pz, BAMA. &, AW 2R
BME, 7EHA EEA P EBLO AR, H

Wk B3 2020-03-20  EEIH . 2020-08-03

TE 42 1001-1498(2020)06-0163-07

B, i ARRRE & BRI BAAY, (B
PR SEAFAE R/ IR, LR AE IO 7 v
SR, WIRCREEARR , BT A 2R 95%
FEZ 50%, W 1 AFIS, Rhrogasdeidmt ™, X
BIR A 1 A b7 A 7 S B P A R B A o o 5%
AR . HAT, X TR 16 1 B O
FHABIETE E R AR RN | IR B A K
iEk7/ L2 ey S N ey T TR0 i i e L e Sy s
e A AR A 14 72 A B S AL 4R ST A X 3¢
o ARSCLIERERD T IKE AR, BFRE N T
PSR T 7 W o 8 i B8 R T LA B A B AR AR Y AR
ST AR b AL A R S S b 196 AR G
F, WRICEHER T2 AR FE N R e n] T
AT AR B R bR, IR AT
B KA B IR AT BRSSO AR (B .

SR P EAOLAERETTR RO TS TR RS & 5 S0 % L5 4 (ZDRIF201701)
*EIMIES: =, wangey528@126.com; 2Py, WFFE0L, MFMARFIETFY. ligm99@163.com


http://dx.doi.org/10.13275/j.cnki.lykxyj.2020.06.020
http://dx.doi.org/10.13275/j.cnki.lykxyj.2020.06.020
http://www.lykxyj.com

164 NI A S S %33 %
1 MBE5FE A ACIE AL (SOD) AR & AL ALY (POD)
BRI G T, ARAbH 4 A E AL
L1 iR

R PT HAFHAFRE TR )N E, )
i GB 2772—1999 (HRARFHFHEI LR ) U, MT5
Pl ki &k 9.334 g, WG & /KEN 7.4%, ¥)
IR ZFHN 88.5%;
1.2 K E
121 #F42 RH&ESE GRE 40°C, 4
XTRRIE 95% ) MR IE £ 1% Fb 7 HE AT N T fn sk %
o BERCTEHE R AR B TMYEh, $#5
CE AR TS A R Y, b 1L 2, 3.
4, 5.6, 7. 8dJE, mWHULFT, T RIS
br. SIS A A A LR bR E , LIRE
LARAL TR I T—20°C VKA N AR T-VE Ry ) B8
122 &ZFR%E  FEPLBERCE S R,
IR 45°C B KIRRD 12 h 5, BT A LA &
Fahiir R FRE, B4 ER, BELE
50 RiFh T, TEHEEIRES 25°C, FRGH 8h A
TAMAR PSR . E IR H RS H %< 30 min,
KBIRNFEIK Sy, EE R ZE AT EOT AR & & R
T, T 21 dJagR L 20A5%
123 ZF iz KEFERBERE, GiHtEL
LER(Gr). KEFIRE (G TG 14850 (i), AR
W

REZ (Gr)=(3.Gt/NT)*100%

K FIEEL(GI=3(Gt/Dt)

I 8% (Vi)=SxGi

K. Gr WfE t RIS R ZERN FHL, NT R
50 (REE MR TS840 . De HAHN & 2ER
B, ST,
124 #&WEHAE TR RGPV
H10 #Rah (AL W9 R g, RISt
il AR A ), R I 4 1 P v
WK, BEF 0.1cm, UM 4IMEL,
125 A AR I A RA bR bR
SR N (MDA) & . BEALY LG
(SOD) itk . WA LY (POD) 161, L SR A
FE R FH LR AAGEN, A L R KR, AL
P AANER, HEE 20 KiFF. MDA &%, SOD
TG PEFN POD ¥ M43 0 A FH 75 M B8 A= W) H R A FR
ovE I, HE) N #E (MDA) & 835 & .

12.6 #4454 R Excel 2013 i1 SPSS 19.0 4b
PRIOEE , XPEE R T R 2 T 223 B Al Duncan
ZHE L (7 0.05 7KF- LA o AS [m] b 24 ) 22 5 1)
WEYE) |, IFiETT Pearson AT .

2 SR EH

AT EEHTFIHEZOTME

F 1R SESE R 40°C, FXHEE
95% ) IMIREERAMT, FHMFIE BRI, &
R R IFIRBORE SRR —3, 3 KR EFE
FRAERD T &AL B th B R BN % 25 T B AR AL R
o fEZI 1~4 d KRN EZ RS, 5
W1 5~7 d RZFRNET R R AFTRECRIE J1H6 %K
PG R B eI 1~2d, JEII PR,
X RIAFAEF eSS BARA T N R, (A
Fh1E R PR R TSR AT DA & ot 1 4k
Prr1s, BHEMEBRMFIE I RE TR, 24
d IR K 2R B0 BT B 36%, & ZEHR BRI 71
FRE B BEIE 4350 A 52% il 50%; &4k 8 d IFh T
R BRI IR TR 98%, K ZEARBURNIE J13 5 k%
W& 4591k 98% 1 99%, Ff F i J1 A SE ek
SRR AR, FRER TR REHEIR, &2
BORIE AR IE (5XFREM L) BT AR
R (SXTREAHEL ), SXULIA & ZFRE BTG S1He 5K

21

R1 AIZUMEEMFHEEZAZM
Table 1 Effect on seed germination of T. sinensis in
artificial aging

ZALI ] KA REFTEER CWAE |
Artificial aging Germination Germination Vigor
time/d rate/% index index
0 88.50+2.06 a 3.99+0.04 a 48.50+0.69 a
1 78.00+0.82 b 3.32+0.08 b 38.48+0.41 b
2 71.50+£1.50 ¢ 2.45+0.10 ¢ 26.77+1.35 ¢
3 61.00+1.29d 2.38+0.05 ¢ 26.71x1.30 ¢
4 56.50+1.71 d 1.91+0.10d 24.46+0.26 d
5 37.00+2.52 ¢ 1.45+0.13 ¢ 17.36+0.50 e
6 16.50+2.06 f 0.43+0.07 f 4.05+0.41 £
7 4.00+0.82 g 0.20+0.02 g 2.02+0.20 fg
8 1.50+0.50 g 0.06+0.00 g 0.57+0.01 g

1 FFIA /NG FREROR 2 7 B3 (P<0.05).
Note: Data with different lowercase letters in the same column are
highly significantly different (P<0.05).
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AL A] Artificial aging time/d

miE oK

T AFRE FREFRIR A E AR ] 4 B AR 22 57 2 (P<0.05), AN
INE TR IR AN ) AR () 4115 1 755 22 5 {2 35 (P<0.05).
Notes: Different capital letters mean significantly different in root length of
seedlings at different aging times (P<0.05), different lowercase letters mean
significantly different in stem height of seedlings at different aging times
(P<0.05).

B1 AI2UXEESEESRKEMN
Fig.1 Effects on the seedling growth of stem height and
root length of T. sinensis in artificial aging
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0I1I2I3I4I5I6I7I8
EALM ] Artificial aging time/d
i ANFFRFRIRAN R R A 8] ) 22 5 .3 (P<0.05), FIF,

Notes: Different letters mean significantly different on the data among
different aging times (P<0.05). The same below.
B2 AIZUIREPEEMFRURENESENENL
Fig.2 Changes in relative electrical conductivity of T.
sinensis seeds leachate during artificial aging
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Fig.3 Changes in MDA content of T. sinensis seeds during
artificial aging
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Fig. 4 Changes in SOD and POD activity of T. sinensis
seeds during artificial aging
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x2 EEMTEEENERSRFEROEXESR
Table 2 The correlation analysis on the vigor of T. sinensis
seeds and physiological and biochemical indexes in
artificial aging

REFH KT WAL =3
Germination  Germination Vigor
rate index index
Xf HL 5 ZE Relati

ADER < SER clativo ~0.919* ~0.906**  —0.888*

electrical conductivity
MDA % f£EMDA content —0.840** —0.884%** —0.877**
SODJ# #£SOD activity —0.393* —0.485%* —0.491**
POD? #£POD activity 0.599%** 0.546** 0.508**

TE: AR5 FIRAE0.05 /KT CRUID AN0.0 17K CRD F 8 2 A 5%«
Note: * and ** mean that correlation is significant at the 0.05 level (2-
tailed), 0.01 level (2-tailed), respectively.
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Physiological and Biochemical Changes of Toona sinensis Seeds
During Artificial Aging

FANG Jiao-yang, ZHU Yan, WANG Cai-yun, YE Ke-ke, GAO Wei-dong,
ZHANG Zi-han, YAN Jing-jing, LI Qing-mei
(Research Institute of Forestry, Chinese Academy of Forestry, Key Laboratory of Tree Breeding and Cultivation, National Forestry and
Grassland Administration, State Key Laboratory of Tree Genetics and Breeding, Beijing 100091, China)

Abstract: [Objective] To investigate the seed vigor and physiological and biochemical changes of Toona sinensis
seeds during artificial aging by measuring the germination indexes, seedling morphological indexes, physiological
and biochemical indexes of T. sinensis seeds at different aging degrees. [Method] T. sinensis seeds were treated with
artificial aging at high temperature (40°C) and high humidity (RH 95%) for 1 to 8 days respectively. The seed ger-
mination indexes, seedling morphological indexes, relative electrical conductivity, MDA content, and antioxidant en-
zyme activity were measured after treatment. [Result] After the aging treatment, the seed vigor of T. sinensis de-
creased significantly, the relative electrical conductivity and MDA content increased significantly. During the aging
process of seeds, the germination rate, germination index, and vigor index gradually decreased, the relative electrical
conductivity and MDA content showed an increasing tendency, the activity of SOD and POD went up at initial and
then went down along the seeds aging, and SOD was more sensitive to the aging of T. sinensis seeds. The correlation
analysis indicated the relative electrical conductivity and MDA content had extremely and significantly negative cor-
relation with seed germination indexes, while the POD activity showed a extremely and significantly positive correla-
tion with seed germination indexes, the SOD activity was significantly and negatively correlated with germination
rate, and extremely and significantly positive correlated with germination index and vigor index. [Conclusion] The
peroxidation of membrane lipids and the dysfunction of the antioxidant enzyme system are the main reasons causing
the aging of T. sinensis seeds. The relative electrical conductivity, MDA content and POD activity can be used to
measure the vigor level of 7. sinensis seeds.

Keywords: Toona sinensis; artificial aging; seed vigor; antioxidant enzyme
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