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Abstract; [ Objective] This study explored physiological and ecological mechanisms of seed vigor change in the canopy
seed bank of Koelreuteria bipinnata in order to accurately understand the ecological significance of canopy seed banks.
[ Method] A canopy seed bank of K. bipinnata was used as the object of study, and seeds were collected from the canopy
seed bank at certain time intervals after fruits entered the ripening period. We then conducted a germination test and
determined the seed dry mass, water content, malondialdehyde content, and activities of SOD, APX, CAT and DHAR.
Finally, we performed an analysis between the germination percentage and physiological indices. [ Result] During the
study duration, seeds in the canopy seed bank experienced four physiological periods, including physiological maturity,
mature dehydration, dormancy induction and release. The seeds in each physiological period generally had the best
germination under simulated autumn alternative temperatures, followed by spring alternative temperatures and summer
alternative temperatures. The vigor of the seeds was maintained at a high level after mature dehydration was finished, and
the four antioxidases played a significant positive rtole in the acquisition and maintenance of seed vigor, being

significantly positive correlative with the germination percentages under simulated spring, summer and autumn alternative
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temperatures. Moreover, they all decreased with the induction of seed dormancy and increased with the release of

dormancy, which also confirmed the “Embryo stress theory” of seed dormancy and germination. [ Conclusion ] This study

not only promotes further understanding of the canopy seed banks, but also finds that seeds in the canopy seed bank of

K. bipinnata have a strong ability to maintain vigor. Full use of canopy seed banks in forest management and vegetation

restoration should be encouraged.

Keywords: Koelreuteria bipinnata; canopy seed bank; seed vigour; dormancy; germination; antioxidative enzyme

VI Z A R0 B 2370 S I ) N A P i
HEA TR F I (soil seed bank ) , fifi R 5% 55 75 0
KA 2 3 43 A R T RS DA S
F % (canopy seed bank) BB AE FEAEARIE I, Bl
JEANE I RSB IE 2 T A ) 1~30 a, HEE
K 5 R R SR TR Y
F18) A 28 I SR, 5 ] T i A I 1) 4
FeRh AR, R T Rh DA R B 5 A S
BT R R PR AR TR X A ok
SEAE I TR PR (1 — i J G L ARRAE S, DA
TERAEIE R 7 PEAIT 98 R 2 B 48 T HA M A 1 I
FEP R Fp B HLE X 38R T R AR 7T
SRR OCR ESDIRELL R A 115 I oA 572
PRAFHED | S A S 1 18 i) s IXC 1) Al 5 b - P2 LA
o35 07 AR A i AR AR S HLE . FhFis T2
SRR 0 ) — LR PR AR R A e
FIESCBL A A T RE M A= BLIE R  — i &, b
TR 2 B G 7K P dak B b, B S
W 12 AR )R [, B Fp 38T, X A Fh
TG S B Wk Bk R B A A T AL (seed
aging) BiRPT4575 (seed deterioration) ™™ o 7E [
SREMETT , PSR TR R B SR 5 i o~ 2 AL Y e
SRR AR TR 2 & G2 R 122 Ak, e i e 1 0
SR AR L S AN, AR B BRI T4
A B W s R0 eSS
SR A B — A e R
SRR S5 IEPEEYI I (reactive oxygen spe-
cies, ROS) it £ Fr o B i At , 5 Ak
YL (SOD) LA LA (CAT) FUIAR IR
ALY (APX) SFERP T [ B B Y B A
TERIA X,

B PIZER ( Koelreuteria bipinnata) “HIGHE T
Bl (Sapindaceae) ZERYJ& V5 A A 0 18
o ACRHA I, AR FLE N R, KRB AT KA
IR B 8 SRS o | 0 B AEL 1) 32 ARARS Ao ; ()
I, AR 5B AT AZY | JEIA P AR o gt il LB
IR A EHTOC T P AR
FREBWREF MY REREN

FAEASE S ATy T, B LD A 2 7 T Y
P9, A RAT QA B 2R 1 A 25, I oA
JE T T AR P HAR R T T A
Zi10 A, TR ISRITEE MR AR 2 B R
O TG S RV T X R e R R DR A
JE R P R 3 ) AR A B A B AR S HLR BE AT F
5, A B Tt B A NP E TP 7, HXE T
PR A 2 A SRR F R T

1 MR5 &

1.1 ks

FhFRAE AWML BT T RE (109°0448” ~
109°58'42"E, 29°50'33" ~30°39'30"N) Z /b 15 B
RIS AE 5 0 BRUAE 52 P25, 43 5 SEUCRAE B ]
3512017 4610 A 6 H (D1) 20174511 H4 H
(D2) 20174E12 H 5 H (D3) 201841 H 6 H
(D4) 2018 4E2 H 4 H (D5).
1.2 FMFEKRMFRENE

N T WS FR T & EOR A, B IR T
PETFR 0T 2t 6 SR A (9 B R 1 1A T b 5 K
HATREWE, THE (mg) WiE 8 KK, &
WHEE 1000 KifhF, SKEME 3 RER , FIK
BHE S A Fh SRR (%) DU
RlHEAT IR,
1.3 FFEHEZMK

R T R i SR AR TR 3 7, S Rl At vk
BEALEURE , 43 ) FEARS 002 1 (WAL BT ) & .
B OER R AR A T R, Y
AL 3 AR R H AR I EE e A
B VE B3 AN H T R R AR AR
Sk B i R AR FRAR 1 AR R A5 R A g —
BB NEER 12 h EREFD 12 h BB 45 K 196 IR A
PRI R[] 3~ J31) 55 28 ik P v i AR U B ) AR 126 Ol
EtEFE % (photosynthetic photon flux den-
sity, PPFD) & (121 + 2) pmol/(m’-s), 3 Flfk
P ZE AR (/B ) 3 (12 €22 C)
B (22°C/31 °C) Bk (11 C/22 °C), B AL 4
WHE  BRER 50 KiFpT, LHZRIBK 725081



552 4]

XUAHIR &5« 52 P SR AR 1 P Ao 1 0 22 AL 37

MR MR B, W A I P 3 B 3 AN
ZEMRK, LURAR S K =2 mm 1 Ry W 22 b
30 d JaGEitik &,

14 MFBREEX A_BESERBEETENE

NAEFAE YR 5 TR BE AL, 2 BSCHR[ 20 ] 19
D7 T L T I R | FH DS IS TRt vk b~ e it
B WAEN, AR 4 RER, HFRER 10 ki
T, BJa A AN S E (relative electrical
conductivity, REC)

R T RS Rl - IR BT i A R T, 2
HRSCHR[ 21 1 8943 606 FE v | AR U 7~ v B HIL
HORE I 72 N % ( malondialdehyde, MDA) +%
o, BMERE 4 WHES  RIRER 50 BT,

A R T Hh B AILIORE IR 4366 B
W5 TURR 24T A A A M, ST B AL T
(SOD) YT MM g 2 BROCHR [ 22 ], HUIR I R 3 4
Wl (APX) RYTRPEDE 2 BSCEk[ 23 ], i Ak
AW (CAT) MG HEIE 2 BOSCHR 24 1, LA BTIR
MLAR 18 I ( dehydroascorbate reductase, DHAR)
PTG PRI E 2 BSCHR[ 25 ] ot L, ik 4
WAEY) B B 50 Kid T,

1.5 HiE4hE

i R4.1.2 8452 WAE E | Pearson AH 5G4 43
Mr 722500 M 2 8 e #E (Student-Newman-Keuls
S-N-K, P= 0.05) , R{RIETy 22550, A LhA o
RN BAEAEGE T 0 Hriil & el AT SOE X4
SR LI (E + PR,

2 HRESH

2.1 SPMEMERHFERMFSKRMTR
ENTURYMBELHNEE

WEFEIA P, 52 P i 2R AR e e 2 R 1
KEMTREY AT BE2(E 1), D1—D3
AP, Fh S K R 2 B E TR (P<0.05),D3
WILUG , B 7K RO SR K, AN A 2 28k
(P>0.05) , Mifp+T st W 28« F—FE—T
AR ALk S, D2 I A ok, 3 e A
4B, b R I, A AE S ) AT R R R
Pk sk AT R HAA R B E R (P<0.01), H
T FEBST (] R & I BE 22 (8] A7 7 1 35 1 28 BAE
(E2,%1,P<0.05),

RMA T B T A7 R A ZE K B A 3 Rl
AT AR T A W R R AR R B A F—FE—
T By AR 3 e IR 2 R 1 AE D4 B ; D4
B A FR 72 B AR R R I R R AN, (375 +

8.3) %, T e i 87 % R W 34 B AE D2 B 3010 DS
B4, D5 BHHARR e Rk AR IR T A & Rt , N
(945 +1.7)% (K 2).

40 & -kt drymass  _qqp
—o= KR
2 30 moisture content 90
S % c ¢ 5
Vil 80 £ %
LLoop #
&z 70 Bz
é 10 by
60
0 L L ! 50
D1 D2 D3 D4 D5

KA date of harvest
ik BN ) NS RS RN R [ R R U ] 22 5 2 (S-N-K,
P<0.05), T[El, There was significant difference among the statis-
tical values marked with the different lowercase letters ( S-N-K, P<
0.05). The same below.
B1 EPHEMESMFERMHFEKEN
FREHNEWL
Fig.1 Changes of moisture content and drymass of seeds

in the canopy seed bank of Koelreuteria bipinnata
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B H MW XA MK ER AL . Spring, summer and
autumn respectively refer to the spring, summer and autumn seasonal
temperature changes in the simulated Enshi City in Hubei Province.
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Fig.2 The germination rate of seeds stored in the canopy
seed bank for different duration under three

alternative simulated seasonal temperatures
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Table 1 The two-way ANOVA of the effects of storage
time in the canopy seed bank and germination
temperature on seed germination

A5 S KIE source of variation df I P
TEAFHF[A] storage time 4 32818 <0.001
B & ¥ germination temperature 2 28.044 <0.001

AP E) x B A i

storage time X germination temperature

8 2.688 0.017

VE AEFERF )X B 5 AR B, The storage time corresponds

to five different dates of seed harvest.
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Fig.3 The changes in the MDA content, relative electrical conductivity and four enzyme activities of

the seeds in the canopy seed bank of K. bipinnata
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Table 2 A Pearson correlation analysis between various determined vigor indicators of seeds in the canopy seed bank
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