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Effects of artificial aging treatment time on physiological characteristics

and anatomical structure of cucumber seeds

ZHANG Baigang', LI Sheng’ e', WU Haitao’, HUANG Zongan’, ZHANG Shengmei’, LUO Tiankuan’
(1. College of Life Science and Engineering, Lanzhou University of Technology, Lanzhou 730050, Gansu, China, 2. Wenzhou Vocational
College of Science and Technology(Wenzhou Academy of Agricultural Science)/Key Laboratory of Crop Breeding in Southern Zhejiang,
Wenzhou 325006, Zhejiang, China)

Abstract: To investigate the effects of aging on the viability, physiological changes, and anatomical structure of cucumber
seeds, seeds of the new cucumber variety Deli No. 1 was used as the experimental materials. An artificial accelerated ag-
ing method with high temperature and high humidity (45 °C, 95% RH)was adopted to determine the seed germination in-
dices and physiological and biochemical indices after different aging durations. Meanwhile, paraffin sectioning was em-
ployed to observe the anatomical structure changes of the seeds. The results indicated that with the extension of aging
time, the germination rate of seeds decreased continuously: Compared with the control (0 d of aging), the germination
rate after 6 and 9 days of aging dropped significantly by 24.45 and 84.45 percentage points, respectively. The electrical
conductivity and malondialdehyde (MDA content exhibited significant increasing trends, the content of soluble protein
and soluble sugar decreased markedly; the activity of catalase (CAT) and superoxide dismutase (SOD) decreased signifi-
cantly. The levels of H,O, and O, - peaked on day 9 of aging and subsequently declined in tandem with the loss of seed via-
bility, but remained higher than those of the control. The results of 24 h imbibition after aging indicated that imbibition
was beneficial to the activation of repair enzymes in high- vigor seeds(with a germination rate of over 94.43%); whereas
for low-vigor seeds (with a germination rate of below 36.67% ), imbibition treatment aggravated oxidative stress. With
the deepening of aging degree, the anatomical structure of seeds changed: The inclusions in embryo and cotyledon cells

were degraded, and the structure was severely damaged. The results of this study can provide a theoretical basis for the re-
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search on the physiological mechanism of cucumber seed aging, and a scientific reference for the preservation and utiliza-

tion of cucumber germplasm resources.
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Fig. 1 Change of germination percentage(A)and vigor index(B)of cucumber seeds under different aging time treatments
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Fig. 2 Morphological change of cucumber seeds after germination at different aging levels

TEERL ;24 3d, SXTRALL, TR R LR
EAAL TIE TR B E PR T 68.66% , 41T Ik
ERK IR 240 6 d, il T & 2F RIZHTREAR N
75.55% , i S FRER E BRAK, T AR MBLA RE R B ik
AT, G AR KA TS s A0 7.5 d, R R IRGE P
fIX, M ANRETE A IR H R s 2 9 d, KPR I3
FEAR 2 15.55% , 3 J1fa B0z & T 0, 2 50M+
ANBEHI R, Tl 738 118 HTE s 24k 12.d , B PR F
HEH 0, 58 KA K EE
2.2 EIZ R E xR N FAZ ARG BT | HE #RAY
Egur]

f 3 AT, BN T T, B & 2 L)

W ET R, 2 3 d, SXTHRAHL, Br R SR R
FIE T 12.19%, 24 12 d, M7 SR B E T
T 59.32%. ZAfE KWK & 24 h B Fi-F- MDA
SEmTEZEWRK N, HAEZ3dM12d &
BEMNEEER, MENK0.6.9d EEEER &
1k 12 d,2 FiALHEL R T MDA & Bk, 5
XTIEAR EL AR AR TR T 36.36%A1 38.77%.
2.3 }\I%ﬂﬁ&uﬁﬂkifgi_jﬂ]ﬂll IETHT-’% J\
=520

P 4 AT BN T3 A B ) ZE K, A IR w3
PEER (R A] R B B IR A, 2R TRk
24 h BIFh TR PE AR A A A A TR RE S R T I

) B ZE K, B TR R S A MDA S &2 0h. A TEZAk 0.3.6d, PiNAEFE R IR o] 35 1 2K

~ O0h m24h ns

A < 180 a B 60 - ns
g = *
° 160 b ns
2 140 | c =2 o os0 f Tj (7 Fl [1
S 10| e : ] §4o- Do b? Q

2 00 | o E =R \ § §

L3 I 7200 N N N N
ol 12 N (N IN |R
<2 1N [N IN | R
: "IN IN IR IR
z 07 §0

* oo 3 6 9 12 0(CK) 3 6 9

ZALR E] Aging time/d

[ = e

T A FRS P RERVING B R ORAE 0.05 K122

0.05) ZE 503 (P<0.05) F1Z 7 i 5.3 (P<0.01) . RAl.

SR ns e FES3 R IR A

ZALRT[A] Aging time/d

EAFEFEWK 0 h ALK 24 h Ah7 ) 2 A . 25 (P>

Note: Different uppercase and lowercase letters indicate significant difference at 0.05 level. ns, * and * * indicate no significant(P>0.05), sig-

nificant (P<<0.05), and extremely significant(P<<0.01) difference, respectively, between seeds with the same aging level at 0 h and 24 h of imbibi-

tion. The same below.

3 TREIZALEE AR Bl

_‘.ﬂﬁEﬁTxﬂﬁ
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Fig. 5 Effects of artificial aging and imbibition treatment on the activity of antioxidant enzymes in seed embryos
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