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Development of Stable Culture Techniques for Kenaf (Hibiscus cannabinus L.)

Chan-Ho Kang+, Young-Jin Yu, Kyu-Hwan Choi, Hyo-Jin Kim, Yong—Kyu Shin, Gong-Jun Lee,
Do-Young Ko, Young—Ju Song, and Chung—-Kon Kim

Jeollabuk-do Agricultural Research and Extension Services, lksan 570-704, Korea

ABSTRACT Kenaf (Hibiscus cannabinus 1.) was recognized
as a potential source of forage. But the domestic cultivation
techniques are not set standards yet. So we tested the basic
culture techniques during 2012~2013 for getting a high yield
and good grade forage production system. The best seeding
method for mechanized planting (corn planter used) was hill
seeding with 20x20 c¢m seeding distance. When we treated
hill seeding with 20x20 cm, the yield what we could get was
13,641 kg/10a and it was 32% more than that of conventional
practice hill seeding with 20x30 c¢cm seeding distance. The
proper seeding date for getting high yield was May 1. In
May 1, the yield per 10a was reached 13,423 kg, and it was
30% more than that of seeding at May 30. More over the crude
protein content which was important factor for determinating
forage nutritive value was 12.7% and it was higher 1.8%
(relatively 16.5% high) than that of May 30 seeding. The
most effective herbicide for kenaf was Fluazipof-p-butyl.
It’s herbicidal rate was 97% and phyto-toxicity was less
than 5%. Regional adaptability for Jeollabuk-Do including
Imsil Gun, Kochang Gun and Sunchang Gun were identified
that the stable cultivation were possible in these area with
average yield 12,400 kg/10a and it was about 1.7 times as
compared to corn harvest.

Keywords : Kenaf (Hibiscus cannabinus L.), Seeding density,
Seeding date, Herbicide
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Table 1. The physiochemical properties of experiment station.
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Table 2. The physiochemical properties of regional adaptability experiment field.

Division pH (1:5) EC (dS/m) OM (%) P,0s (mg/kg) C.E.C (cmol'/kg) T-N (%)

Iksan (Upland) 7.4 0.93 2.79 223 11.0 0.052
Kochang (Upland) 6.8 0.53 2.65 193 10.5 0.062

Imsil (Paddy) 5.8 0.53 3.18 66 9.3 0.102

Sunchang (Paddy) 5.8 0.37 3.73 79 10.5 0.128

Table 3. The weather condition of experiment place in culture period.
o Month
Division

3 4 5 6 7 8 9 10

Avr. Common year 6.3 12.7 18.1 22.5 25.8 26.3 21.5 15.1
temp. This year (2013) 7.1 11.0 18.8 23.9 27.8 28.5 224 16.4
©) Fluctuation +08  ALT 407 +1.4 +2.0 +2.2 +0.9 +1.3
Lowest Common year 1.1 6.3 12.4 17.8 224 22.6 17.0 9.9
temp. This year (2013) 0.9 4.9 12.5 19.5 24.6 24.5 17.8 7.8
©) Fluctuation A2 Al4 H0 +1.7 +2.2 +1.9 +0.8 A2.1
Highest Common year 12.3 19.6 24.5 27.9 30.2 31.0 27.0 21.5
temp. This year (2013) 14.3 17.4 25.5 29.8 32.0 342 28.3 23.1
©) Fluctuation +2.0 A22 410 +1.9 +1.8 +32 +1.3 +1.6
Common year 5.4 7.6 9.2 17.0 29.1 26.5 13.5 5.4

Rainfall .

(mm) This year (2013) 16.9 21.2 33.2 15.1 50.0 54.8 19.1 4.5
Fluctuation +11.5 +13.6 +24.0 A19 +20.9 +28.3 +5.6 A0.9
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Fig. 1. The growth and development pattern of Kenaf (Hibiscus
cannabinus L.). % Variety : Hongma300 (late flowering
type).
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Fig. 2. The comparison of growth and development pattern

between Kenaf (Hibiscus cannabinus L.) and corn.
% Variety : Kenaf (Hongma300), Corn (Gwangpyungok).
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Table 4. Growth and development of Kenaf (Hibiscus cannabinus L.) variety Hongma300 according to the seeding methods

(2012~2013).

Seedling  Days for . Stem Leaf Individual
. o Height - - - .
Seeding Method stand germination (cm) ~ Diameter Branching No. Length ~ Width weight
(ea/10a) (days) (cm)  No.(ea/plant) (ea) (cm) (cm) (g, Fresh)
Hill sceding 12,000 4.8 a* 38982 32a 1524 ab 2463 a 164 ab 243 a 9740 a
(2020 cm)
Dril seeding
(4Low. 2 kg/loa) 13000 56 ab 3956 a 32 a 1632 a 2348 a 172 a 239a 9896 a
Broadcasting 16,500 84 b 3258 b 250D 1062 b 1264 b 168 ab 21.6b 5473 b

seeding( 2kg/10a)

* The same letters in each column are not significantly different at 5% level by DMRT.

A=A 77 A7 e Atatel| A
gt 9 Ha Aelof vt AutRez
Yol Rt 2%, £7] L 9| Aol ZuolA 7P £k
T A, Ak} o2 YA HolAe A Vel &
3] 1o A B FARE Blgel B A= =

719] 7o) Aluto] M= AAE| ojR 3 Q=g olo] u
|57F @AS) BB G40 A, GF 5o AL
st iAo Hup B Zufof Hste] 43.8~44.7%
547.3 g/52 LR Qlth(Table 4). o]} 2+ A

Aol e R AT SIS Aol e

Aol AANE Hol Zu} 9 HuloA 10a T o]
13,024 kg3t 12,746 kgo 2 =t WA Abml= xa}, XLL}
2} F-9)A Q1 ZJolE HolE 10,984 kg/10a2 o= F3F
= YE Slch(Fig. 3).

AoHoR ge S BN & 9t B Pu
9 zute] mEzze AHely] skl Huh 20410, 20,
30) em& A AYE skl 2ub= 10a § 2, 4, 6, 8
kgo B mEefE dske A9 Ak Hutel Al ot

Eha
>4

¥

55 °1N oy H1 ﬂ*lN
‘2’1' E]\l
=

Yield(kg/10a)

16,000 -
14,000 | 13,024
12,000 -
10,000 -
8,000 -
6,000 -
4,000 -
2,000 -

12,746
10984

Broadcasting
seeding

Hillseeding Dril seeding

Fig. 3. The Yield of Kenaf (Hibiscus cannabinus L.) according
to the seeding methods. * Each bar represents mean
+ SD of 3 experiments. *P <0.05 vs. control.
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Table 5. The stem distribution rate and leaf growth of Kenaf (Hibiscus cannabinus L.) variety Hongma300 on seeding distance

(2012~2013).

Soading Seedling ‘ Stem I Leaf
distance stand ‘ Avr. Branching No. Distribution rate (%) No. LA+
(ea/l02)  Diameter (cm) (ea/plant) 25 em>  25~3.0cm 3.0 em< (ea/plant)
20%30cm 8,000 34 a* 176.2 a 10.6 42.6 46.8 260.2 a 5.66 a
20x20cm 12,000 32 ab 159.6 ab 14.8 524 32.8 236.8 ab 5.38 ab
20x10cm 24,000 24 b 91.6 b 36.8 53.0 10.2 1429 b 483 b

* The same letters in each column are not significantly different at 5% level by DMRT.

** L.A.IL : Leaf Area Index

Table 6. Yield and feed value of Kenaf (Hibiscus cannabinus L.) variety Hongma300 on seeding distance (2012~2013).

Seeding Height  Individual weight Yield Feed value
Distance (cm) (g. Fresh) (kg/10a) CP** NDF##%  ADF###%  TDN##xekk
20%30cm 426.4 a* 1296.9 a 10,335 ¢ 13.6 a 502 b 334 b 62.1 b
20%20cm 402.6 b 1,049.6 b 13,641 a 130 b 46.0 a 318 a 63.6 a
20%10cm 364.6 ¢ 540.0 ¢ 12,545 b 128 b 45.6 a 340 b 620 b

* The same letters in each column are not significantly different at 5% level by DMRT.

**CP : Crude Protein *#*NDF : Neutral Detergent Fiber

****ADF : Acid Detergent Fiber ****¥*RFV : Relative Feed Value

*adx*+4TDN : Total Digestible Nutrient

AtR7EAE e Qi th(Table 6).

AAAE e BE Ao ey Juapr)
A% Z-gste] AAE =Y 424]¢l 20x30 cm A=
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do]A 7RA|Z0] 20x20 cm X o] H|F| 48.6% ZH-L 540

(ysau14 ByBram [enpinpuy

&0 a0

Days after Seeding

Fig. 4. The change of individual weight of kenaf with time
progress on seeding distance.
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Az o] AHgk A 7S 2] st Aek
of drolg o] PAE A AluZ o tid7]te
& J7tEE 49 AeiE 5 skertAl Y B 2w 4
7+ 49 1092 11.2CoA%E 5¢ 3099 21.2C 747
gt skt A7E R AUZE gl dokg FolE
ARRE A3f Az dots 4 T o] FREH BAoR

N R



AL B8 G¥e

STt K8 I IE JHE 381

Table 7. The stem distribution rate and leaf growth of Kenaf (Hibiscus cannabinus L.) variety Hongma300 according to the

amount of seeding (2012~2013).

Amount of Stem Leaf
seeding Avr. Branching No. Distribution rate(%) No.
(kg/10a) Diameter (cm) (ea/plant) 2.5 cm> 2.5~3.0 cm 3.0 cm< (ea/plant) LA
2 32 a* 161.4 a 15.6 48.8 35.6 236.0 a 532 a
4 25 Db 928 b 34.8 56.0 9.2 148.6 b 492 b
6 1.8 ¢ 76.2 ¢ 72.8 27.2 - 92.0 ¢ 3.26 ¢
8 14 d 54.8 d 86.4 13.6 - 49.8 d 2.18 d

* The same letters in each column are not significantly different at 5% level by DMRT.

** L.A.IL : Leaf Area Index

Table 8. Growth, yield, and feed value of Kenaf (Hibiscus cannabinus L.) variety Hongma300 according to the amount of

seeding (2012~2013).

Amoupt of Height Ind1\{1dual Yield Feed value
seeding (cm) weight (ke/10a)
(kg/10a) (g, Fresh) & Cp NDF ADF RFV TDN
2 3974 a* 943.0 a 12,259 a 134 a 46.2 a 326 a 128.0 a 63.1 a
4 355.6 ab 544.6 b 11,981 b 126 b 50.0 b 333 ab 117.0 b 62.5 ab
6 331.6 b 403.5 ¢ 12,105 a 104 ¢ 546 ¢ 402 b 99.5 ¢ 579 b
8 3256 b 2579 d 11,863 b 92 d 63.2 d 426 b 81.7 d 550 b

* The same letters in each column are not significantly different at 5% level by DMRT.
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FEA 7| WAFS T 4 Qi 49 SleRETL 41T A
o PHEYT. ofe} g AWE Hgow o) 4 o
25 ST A 35 A71% okl ek St 4
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Fig. 5. Germination percentage of kenaf according to the soil
temperature on time progress from seeding date.
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Table 9. Growth and yield of Kenaf (Hibiscus cannabinus L.) Kenaf (Hibiscus cannabinus L.) variety Hongma300 according

to the seeding date (2012~2013).

. Stem Leaf Individual .
. Height - - - . Yield
Seeding date (cm) Diameter Branching No. No. Length Width weight (kg/10a)
(cm) (ea/plant) (ea) (cm) (cm) (g, Fresh)
April 15 406.4 a* 3.6 a 164.5 a 269.4a 175 a 258 a 986.9 ab 13,041 ab
May 1 4115 a 36 a 165.8 a 274.6 a 17.6 a 234 b 1,014.6 a 13,423 a
May 15 3684 b 34 ab 124.6 b 2084 b 16.4 ab 242 b 9104 b 10,828 b
May 30 3159 ¢ 29 b 98.6 ¢ 1963 b 150 b 219 ¢ 906.7 b 10,314 b

* The same letters in each column are not significantly different at 5% level by DMRT.

Table 10. Feed value change of Kenaf (Hibiscus cannabinus L.) variety Hongma300 on seeding date (2012~2013).

Crude

Seeding Date protein Crude fiber NDF** DMI*** ADF***%  DDM****E  REVAFHEIK TONAA A HAA X
April 15 10.4 b* 43.68 ab 45.6 ¢ 2.6 a 348 b 61.8 bc 126.1 b 61.4 be
May 1 12.7 a 4428 a 453 ¢ 2.6 a 327 ¢ 634 a 130.2 a 63.1 a
May 15 123 a 44.03 a 472 b 25b 33.9 be 62.5 b 1232 b 62.1 b
May 30 109 b 4126 b 494 a 24 ¢ 374 a 59.8 ¢ 1125 ¢ 594 ¢

* The same letters in each column are not significantly different at 5% level by DMRT.

**NDF : Neutral Detergent Fiber *EXDMI
**#*ADF : Acid Detergent Fiber

**k*x%*%RFV : Relative Feed Value

: Dry Matter

Intake

*##%*xDDM : Digestible Dry Matter
***x%**TDN : Total Digestible Nutrient

Table 11. The growth and yield of Kenaf (Hibiscus cannabinus L.) variety Hongma300 on weedicide treatment (2012~2013).

. Weed control
Division

Inhibition of

Rate of growth Growth and Yield

rate (%) germination (%) inhibition (%) Height (cm)  Yield (kg/10a)
Fluazipof-p-butyl 97 a* 42 ¢ 2.6 ¢ 398.4 12,286 a
weedicide Metolachlor, 98 a 129 a 62.8 a 348.2 7,284 ¢
Pendimethalin 94 ab 9.6 b 439 b 329.6 9,150 b
Non Treatment - - - 401.3 12,465 a

* The same letters in each column are not significantly different at 5% level by DMRT.
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Table 12. The result of regional adaptability of Kenaf (Hibiscus cannabinus L.) for Jeollabuk-Do.
t Leaf ivi
Experiment Height - Stem - ca - Indl\(ldual Yield
. Diameter Branching No. No. Length Width weight
region (cm) (kg/10a)
(cm) (ea/plant) (ea) (cm) (cm) (g, Fresh)
Tksan 4028 a 36 a 152.8 a 268.4 a 168 a 262 a 1,116.2 a 13,060 a
(Upland)
Kochang 396.5 a 36 a 149.6 a 260.2 ab 172 a 24.8 b 1,086.6 a 12,800 a
(Upland)
Imsil 378.4 b 34 b 142.0 b 258.8 ab 158 b 24.6 b 968.8 b 11,750 b
(Paddy)
Sunchang 40, ¢y 34 b 141.8 b 2539 b 16.4 ab 26.0 a 972.6 b 11,990 b
(Paddy)
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