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Table 1 Priming concentration for different priming agents %

2| KA ¥ Concentration

31 A ks o
Priming agent type Priming 1% EN =

agents  Low Medium High

BIZE 1177 Osmotic regulator PEG 6000 10.000 20.000 30.000

ML K GA; 0.010 0.020  0.040
Plant growth regulator IAA 0.005 0.010 0.020

6-BA 0.010  0.020 0.040
#E4 & Vitamin VB, 0.020 0.040  0.080

VB, 0.020  0.040  0.080
VBe 0.020 0.040 0.080
VB2 0.020  0.040  0.080
Ve 0.020 0.040 0.080
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Table 2 Double factor effect test of wheat priming treatment (F-value)
A5 7 RIF Source of variation E ¥ df & %% Germination potential /& %f*¢ Germination rate /% %$5 %1 Germination index
5| &5 Priming agent 8 99.03™ 14.036™ 117.98™
5 & 1] Priming time 2 24.01" 11.38™ 35.01"
51 R Fx5] KB ] Priming agentxPriming time 16 2.38™ 2.95™ 2.69™

€7 RoRTE P<0.01 /KPR

w9y

indicates extremely significant at P < 0.01 level.

KGR 32.67%/NEF T IR FA KZFEM K 2F 35.48%; VB X R FRFETHRA, M 32.67%F 2
EHS AR ERmW (B D . Hd, PEG 6000 %t 79.78%; VBi X R FIREIET N, M 3.94 fe w2
INFE PR B RIS RO, N 10.00% 42 = 2 14.03.
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Different lowercase letters indicate significant difference (P < 0.05). The same below.
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Fig.1 Effects of priming agents on germination of wheat seeds
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Fig.2 Effects of priming time on germination of wheat seeds
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76.54%, M 3.94 L&A 12,74,

Zx b, VB A VB XN R 1A R IR 3E AR
BAf; 51k 16 h fil 24 h R EE & T 8h, Hrigl
K16 h R F Bt
2.1.3 VB #= VB &3] R &3t LT 80 K a9 %
) JET RSO TSR, X VB A VB 4 Gtk —

Bt (23) WA, VB M VB 41L& 0] B3
PemM T RE S, REFTER, HAFRIH 0.04%
F10.08%IR FE 1) VB1 3211 24 h J& R 2 A3 T+ 2 R B
, M 10.00%32 5 & 77.33%; 0.04% VB2 32 16 h
Ja R FRIETERBAE, M 32.67%FE =2 90.00%;
0.02% VB, 12 16 h J5 K F R EHETH AR fefE, A

%3 VB VB, 3| & AIBXH/NEMFHE & HIEZIN

Table 3  Effects of VB; and VB; priming treatments on wheat seed germination

Ab 3 IR El-ain| W KEFH R R

Treatment Priming agent Priming time (h) Concentration (%) Germination potential (%) Germination rate (%)  Germination index
CK 10.00+8.43f 32.67+9.35¢ 3.94+1.01e
T1 VB1 8 0.02 52.00+6.66¢ 74.67+1.55b 12.29+1.52¢
T2 VB1 8 0.04 45.33+9.18d 74.00+4.68b 11.5240.54d
T3 VB1 8 0.08 73.33£12.22a 76.00+11.47b 13.7540.84c
T4 VB» 8 0.02 46.67+10.83d 76.00+10.53b 11.13+£1.59d
T5 VB: 8 0.04 32.00+13.48¢ 74.00+£12.39b 9.58+0.77d
T6 VB: 8 0.08 25.33+7.37f 70.67+3.27b 9.01+0.28d
T7 VB 16 0.02 76.67+5.09a 81.33+3.98b 15.89+0.83a
T8 VB 16 0.04 64.00+3.95b 79.33+8.10b 13.01+1.49¢
T9 VB1 16 0.08 76.00+5.41a 90.67+7.89a 15.99+1.13a
T10 VB» 16 0.02 68.00+4.58b 87.33+4.77a 17.13£2.51a
T11 VB» 16 0.04 68.00+5.26b 90.00+3.94a 14.75+1.99b
T12 VB» 16 0.08 54.67+2.14c 86.00+0.00a 12.3440.68¢c
T13 VB 24 0.02 54.67+11.18¢ 67.3349.55b 13.01+3.11¢
T14 VB 24 0.04 77.33+1.42a 82.00+4.22b 14.90+1.04b
T15 VB 24 0.08 77.33+8.77a 80.00+6.61b 15.92+0.63a
T16 VB2 24 0.02 72.00+7.62a 84.00+4.76b 16.45+1.72a
T17 VB» 24 0.04 74.67+5.56a 76.00+1.55b 13.50+0.90c
T18 VB» 24 0.08 62.67+7.78b 77.33£3.95b 12.32+1.61c

ARNFGFRRREREE (P<0.05) .

Different lowercase letters indicate significant difference (P < 0.05).
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Fig.3 Effects of four priming treatments
on electrical conductivity of wheat seeds
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F RN NEFD T CAT WETERI S (B 4c) %
B, &4 Mgl RS, CAT WG EERS,
B4 ANERTEREZ, K, T9 E5IK)E
CAT i&EE A 76.17 mg/g, T10 AL 5] % J5 CAT i
8 77.19 mg/g.
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Fig.4 Effects of four priming treatments on antioxidant
enzyme activities in wheat seeds
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Effects of Priming Treatment on Germination and Physiological
Characteristics of Wheat Seeds with Low Germination Ability

Sun Juan, Wang Xindong, Qie Yanmin, Niu Xuejing, Wang Lina, Geng Lige

(Institute of Cereal and Oil Crops, Hebei Academy of Agricultural and Forestry Sciences/
Hebei Key Laboratory of Crop Genetic and Breeding, Shijiazhuang 050035, Hebei, China)

Abstract
of wheat seeds and to screen the optimal priming method for wheat seeds with low germination ability, Jimai 325

To investigate the effects of priming treatments on the germination and physiological characteristics

seeds with a germination rate of 32.67% after artificial aging treatment were used as the research object. Nine
priming agents from three categories, including PEG 6000, gibberellic acid (GA3), and Vitamin B (VB1), were
applied at different concentrations for soaking durations of 8 h, 16 h, and 24 h. The study examined the effects of
various priming treatments on germination indicators, such as germination potential, germination rate,
germination index, electrical conductivity, and the activities of superoxide dismutase (SOD), peroxidase (POD),
and catalase (CAT). The results showed that all priming treatments significantly enhanced the germination
capacity of aged wheat seeds. The priming agents had significant impacts on germination potential, germination
rate, and germination index, with VB and VB showing the best priming effects. As the priming time was
extended, the germination potential, germination rate, and germination index of wheat seeds all significantly
increased, with the effects of 16 h and 24 h being significantly better than those of 8 h. By measuring the leachate
electrical conductivity and the activities of SOD, POD, and CAT for priming combinations that increased the
germination rate to over 85%, it was determined that soaking in 0.08% VB for 16 h is the optimal priming
method for Jimai 325 wheat seeds with an initial germination rate of 32.67%.

Key words Wheat; Seed priming; Seed germination; Seed germination ability; Physiological characteristics
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