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Abstract - This research was conducted to develop a seed propagation protocol for the use of Broussonetia kazinoki Siebold
ex Siebold & Zucc, which native to East Asia. Light and temperature conditions, GAj treatment, and low-temperature
stratification were performed to evaluate the germination characteristics. The germination percentage at 4, 15/6,20/10 and
25/15C was 0, 42. 5, 44. 4 and 91.7%, respectively. Thus, the optimal germination temperature of the B. kazinoki seeds was
25/15°C. Although germination was delayed by relatively low temperature conditions, GA3 treatment allowed for increased
germination rates even under the low temperature conditions. Cold stratification reduced time to germination. Relatively
low germination percentages at 20/10°C and 15/6C indicated that the seeds had been under the state of conditional
dormancy. Through this study, B. kazinoki seeds have conditional dormancy because they can be germinated through GA;
treatment even under relatively low temperature conditions and it is judged that it will support the commercial propagation
practice in the future.
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Table 1. Seed characteristics of Broussonetia kazinoki Siebold ex Siebold & Zucc

L Common name Collection . Length Width 100 seed
Scientific name . Collection date .
(Korean name) location (mm) (mm) weight (118)
Broussonetia Small paper

Korea National

June 15, 2019 1.44 + 0.012 1.2 £ 0.016 71.68 + 0.836
Arboretum

kazinoki Siebold ex mulberry
Siebold & Zucc 715

*Values are mean + S.E. (n=10).

Fig. 1. The photos of flowering and fruits in Broussonetia kazinoki native to Korea.

15/6, 20/10, 25/157= HE] = 2 (HB-3025—4, HANBAEK— o] 2F419]9] ujx|ato] wjoksldet Ae=Axa)7} Zuhs
Scientific, Korea, Bucheon)ol] £+41¢] 9] vljx|a}o] uljosl 25/15°C 2] He o & o]53ate] ujoFal et vjorst EA 43
o}, HiQIRE FAhs 65 Foh WoRE S RSO, ok f B HokgS ARSI oH, Wolks fto] Lm o1 EE3)
o] Lm o} EE3IE WS 7=z sl AL Y= 7|Z202 A}
GA; A A A

FAE U22~250)IA GAGY OERL), 10, 100, 7 o}aIg Zuo] tfsto] ZAME Hlo]El SAS 9.4 (SAS

1,000 mg/L2] Y51zl 24A)7H A - 5A17F Fe W= 500mg Inst, Inc,, Cary, NC, USA)E o]-§5}o] EAHLAS 51931, A
/L &Hol| 2253130}, a5 FARES Petridish (90 X 15 mm) 2] P17k 8|1 Tukey’s HSD test (p € 0,05) 2 A3},
of] oJTHA] 2 & 21 4T 2HE] £l $ 20 4920 I8 SigmaPlot 10,0 (SPSS Inc., Chicago, IL, USA)O] A}
2 Xatoit. A/ Petridishi= 15/6, 25/15C HE|E 34 Bk

off e 0] w2 sto] vigsteict, vt Sk 655< ot
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7|02 shyrt,

71& 54
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A5 A o] FHEl 9 WolEd AIHE Yol 7] 9 0,01 mn, 10095~ 71,68 £ 0,83 mg] ITHTable 1), FA9] 2|
o 2= 27 Adat FYUT WHeR ARdh the Sy eeg o] @2 wTAS il i P LR
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T3 5 20 49RO 2 2 ALe] 0, 4, 8, 125 B S g Aok TR FAZE 3AIR ] 7] EA} tiH] 60% ©|
& ARt A Aol 4T R AE ZEHY & S 7FslSikFig. 3).
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Fig. 2. Process of germination and seedling development of Broussonetia kazinoki. Bars = 1 mm. (A) seed outside morphology, (B)
a longitudinal section of a seed with fully-developed embryo, (C) an emerged radicle; (D-E) subsequent developmental stages, (F)
cotyledons morphology, (G) a seedling. ec, endocarp; en, endosperm; sc, seed coat; em, embryo; co, cotyledons; ep, epicotyl.
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Fig. 3. Water uptake by intact seeds of Broussonetia kazinoki
as represented by an increase in mass. Seeds were incubated at
room temperatures (22-25C) on filter paper with distilled
water for 24 h. Vertical bars indicate standard errors of the
means (n = 3).
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Fig. 4. Effect of temperature and light on seed germination of
Broussonetia kazinoki. Vertical bars indicate standard errors of
the means (n = 4). The different letters at 6 weeks indicate
significant differences at p < 0.05 (Tukey’s HSD tests).
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Fig. 5. Germination of Broussonetia kazinoki seeds as affected
by incubation temperature and GA; (0, 10, 100, or 1000 mg/L)
treatment. Vertical bars indicate standard errors of the means
(n = 4). The different letters at 2 and 6 weeks indicate
significant differences at p <0.05 (Tukey’s HSD tests).
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Fig. 6. Germination of Broussonetia kazinoki seeds as affected
by cold stratification for 0, 4, 8, or 12 weeks at 4C. Vertical
bars indicate standard errors of the means (n=4). The different
letters at 4 weeks indicate significant differences at p < 0.05
(Tukey’s HSD tests).
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