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Study on germination characteristics and acceleration
technology of Citrus wilsonii seeds
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Abstract. Citrus wilsonii seeds were selected as experimental material to study seed
germination characteristics by testing the influence of seed coat water permeability, seed coat
mechanical obstacle, and germination temperature on germination, and to determine the
optimal pre-germination method of cutting seeds, soaking seeds, GA treatment, and cold
stratification. Results showed that there was no water permeability barrier in the Citrus wilsonii
seed coat. However, mechanical resistance of the seed coat inhibited germination, and the
endotesta had a considerable influence. Citrus wilsonii seeds could germinate at constant
temperatures of 15°C, 25°C, and 35°C, and at changing temperatures of 15°C/30°C. The most
appropriate germination temperature was 25°C. Cold temperature stratification, immersion in
hot water, and removing one-third of the seeds promoted the germination process to a certain
extent. Thus, immersion in hot water at an initial temperature of 60°C for 24 h could be used to
accelerate germination in production.
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Fig. 1 Determination on water absorption
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Table 1 Germination results of Citrus wilsonii seeds under different treatment conditions
N B By [a] ok Sy | KR ©
il Germination time ~ Germination end time  Germination rate 7;:9}&.%&
Treatment method (d) (d) (%) Germination index

Xof 1R

CK 8 +0.47 (aA)
EBRN . Mz

Removal of testa and endotesta 5£0.47 (bB)
RIS

Scratch testa and endotesta 6 +0.82 (bB)
N Rz % B Yz 8 +0.94 (ah)
Removal of testa

KA R | G PR 5 + 047 (bB)

Removal of testa, scratch endotesta

35 + 2.05 (aA) 90 + 3.70 (cD) 2.42 + 0.09 (dD)

9 +0.47 (dD) 100 + 0.94 (aA) 7.94 £0.23 (aA)

14 +1.25 (bBC) 97 +1.42 (bBC) 7.23 +0.28 (bB)

33 +1.25 (aA) 99 + 0.94 (aAB) 4.64 £0.98 (cC)

11 £0.82 (cCD) 92 +1.96 (cCD)  7.67 = 0.54 (abAB)

T RPFEFIAR/NG FRFRRERBFE (P < 0.05), FFIAR KRS FHFRERLEE (P < 0.01), T,
Note . Different lowercase letters in the table indicate significant differences at P < 0.05, and different capital letters indicate very sig-

nificant differences at P < 0.01, same below.
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A. Radicle elongation; B; Radicle reverse elongation.
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Fig. 2 Radicle growth conditions of Citrus wilsonii seeds during germination
*k2 ARBEXGTEEMFRIFRRL
Table 2 Germination results of Citrus wilsonii seeds at different temperatures
T W A R LE TR [H] R P B
Temperature Germination time Germination end time Germination rate Germinati;ln index
(C) (d) (d) (%)
15 24 +0.82 (aA) 76 + 4.55 (aA) 89 + 1.63 (aA) 0.85 +0.08 (dD)
25 8 = 0.94 (bBC) 34 +2.62 (bB) 85 + 3.70 (bA) 2.51 £0.08 (bB)
35 5 +0.47 (cC) 17 £ 1.41 (cC) 76 + 2.49 (cB) 4.83 £ 0.10 (aA)
15/30 9 +0.47 (bB) 36 + 1.25 (bB) 73 £ 0.94 (cB) 2.10 £ 0.07 (cC)
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Table 3 Influence of different acceleration treatments on the germination of Citrus wilsonii seeds
. i Bl ] 1A R 45 SR [ R + e
i Germination time Germination end time Germination rate k%%ﬁ
Treatment method (d) (d) (%) Germination index

33 + 0.94 (aA)
15 = 0.94 (dD)
16 + 0.94 (dD)
33 + 2.05 (aA)
30 + 0.94 (bB)

81 = 2.87 (cC)
70 + 1.25 (dD)
90 + 0.94 (aA)
86 = 4.41 (bB)
80 = 2.64 (cC)

2.55 + 0.58 (eE)
3.76 = 0.18 (cC)
5.37 = 0.29 (aA)
2.49 + 0.11 (eE)
2.95 + 0.16 (dD)

X CK 8 +0.82 (aA)
YIkRFF 1/3 4 +0.47 (bB)
60°CLAIRI/KIZ 24 h 5 + 0.47 (bB)
200 mg/L GA 4L 24 h 8 £0.94 (aA)
500 mg/L GAZAbFE 24 h 7 +1.25 (aA)
fRIRZH130 d 5 +0.94 (bB)
fRIRZH 45 d 5 +0.94 (bB)
fRiR/Z 60 d 5 +0.82 (bB)

20 + 0.94 (cC)
14 +1.63 (dD)
15 + 0.94 (dD)

87 + 2.49 (bcAB)
89 = 3.51 (abAB)
82 = 1.63 (cC)

4.07 + 0.19 (bB)
5.07 = 0.20 (aA)
5.26 + 0.25 (aA)

ik 5.26, HFMFLZFRMNTZF 30 d #1145 d
O

i EnR, VIRFh T 1/3, 60°CHATRHIKEF
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3 e
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P, 28 ( Tilia amurensis Rupr.) fl & At 41 & 42
( Taxus cuspidata S. et Z.) ZEFHY 0 Bz 2477 1755
IKEERT, BRI T RO T
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sk) it Kz 25+ fige S A0E 5T R, LA B Rz 3% T A
b, R ARFE T, AR RO R AR, X EERIER
E—E R LR TR SN K A sc e, (HEIE
RELAS: Al A 1 4R 1) 2 SR A A R 1Y) 32 8 it R D)
T8 T Je 250 B ARG . A S0 5 H M
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SETE—E R LI TR & 2]

IR R IR LB R, INE
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FARRA G A RR AR P 2, U USR5 R
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fER M 15°C/30°CA IR M i Y Re i %, (HAZIRFR
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KM RZFENE, R, BFE R HTE

16°C/30°CA IR T, R ZF AR T 4% 21 it A
Bifh 5 7E 35°C RN N K Eh, KR STRE
e, ABFR A ZE R AR T 15°CH 25°C A& T
RN, 2R R AR A S R AT B o Ui 5 SR 2%
Kt 2 g maFpF i & I, 7E 35°C 4%
T, FhFREE R B, X R EUR R
REYERH , ZEEXT SR L 245 1T M, EH
[0 A 2 i e A IR BE Oy 25°CER, TR AR
T, ATLACRIERD ¥ BA im0 19 2R 3R R 4R 4L

FhfEZE ki 2, mpLiab 3 fRiE)JZ
PUKERF A2 RIRM A, HACRRITE40 5 K
ZERFIA], R A SRR L SRR Y L A
Az, MUBRAL B B A2 IR BRI
B BRI 2 P B R G, HR R
P BRI, PRI A B ) 107 9 R FCRAS
FeARoK R Aok ¥ Bl A A S T
Lt i 5 | 3= i 2k BY ( Chamaecrista rotundifolia cv.
Minyin) Ffi ¥ H 100°C#oK Zb 2 3 min 1] 4 & & 2
KB Y& (Ammopiptanthus mongolicus (Max-
im. ex Kom.) Cheng f.) Fi4£ 60°C#KALFE 5 min
CIETE 3/ a3 SR S R L T
RIS FB T RO LA, HR AR R
B0 CHUKEFN 24 h LB Fh 475 AT $RAG B bf 1 i 2
ROR, ARARERZFINR], HR R Rk
M, WA, IRERZRAE R, JEHZEEM 30 d
45 d, Al DL ER SRk, HECRA KR
KRB AL BT, 3 B2 AR [ AEAT ) T4 Ak
B, SR REFRES) . A RIRE R LR Tk
iR 20 (AR S v R B 3R AL B R AR
HERFR 8 &, X ] BESE R N 2R R R AR A1
B & BIVE LR S SR N BB AR B A AR AR, T
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