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Analysis of Ecotype, Growth and Development, Yield and Feed Value of
Kenaf (Hibiscus cannabinus L.) Genetic Resources

Chan-Ho Kang*, Young-Jin Yoo, 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 - In this study, we collected 29 Kenaf (Hibiscus cannabinus L.) genetic resources from 10 countries to confirm the
possibility of the introduction into Korea. The Kenaf (Hibiscus cannabinus L.) has the broad industrial use like feed and the
5 times more strong CO, absorption capacity compared to general plant. So recently it is considered as a good industrial
source. We analyzed ecotype, growth and development, yield and feed value of collected resources. They were divided into
3 groups depending on flowering time, early maturing type blooming in early July, mid-late maturing type blooming from
end of August to early September and late maturing type blooming in end of October. Early maturing type could get fruitful
seed but dropped yield (average 7,895 kg/10a) and late maturing type could get high yield (average 12,572 kg/10a) but
deletion. The other side mid-late maturing type could get yield over a certain level (average 11,207 kg/10a) and fruitful seed
was ensured. The yields analyzed by resources indicated that K12 (Hongma 300) collected in China, K25 from India, K22
from Russia and K21 (Khonkaen 60) variety from China were more than 13,500 kg per 10a. Feed value of early maturing
type had inclined to more better than other types, but like dry digestible matter (DDM) and dry matter intake (DMI) of some
late maturing types like K12, K21, K22 which had a high yielding ability were more better than that of early maturing types’.
So relative feed value (RFV) which considered comprehensive item for feed value were indicated K21 was 102.5, K12 was
116.2 and K22 was 120.2. ‘Jangdae’ the variety developed in Korea which could complement of other types’ had a good
quality for yield 10,975 kg/10a and 12.5% crude protein content and 101.9 of the relative feed value. So we need to be taken
power to collection of mid-late maturing types resources.

Key words - Kenaf (Hibiscus cannabinus L.), Genetic resources, Yield, Feed value

N el

AL 41147 ARt} Hhers] W1 00, B8] o
ko] 5wl oAl Bl oA SE} AR 2o S
o 9 4] ol ko= ) B8 TKs Ao k- 7%
AL Qe et ko] YA == $I7ET~9 MT/10a, AFC2
£ 3~4 MT/10a°] °|& Hr2 o] Wot 23 b g
7} 7Fs5kaL, 714 Y9 2kl d kRl 14~34% (Killinger,
1969; Suityajantratong et al , 1973; Swingle et al., 1978; Weber

* AKX XK E-mail) : kangho68@korea.kr

and Bledsoe, 1993) 7] 2~12% (Swingle et al., 1978; Weber
and Bledsoe, 1993)2 HA1EA|o]| 6~23%= T8}l Q0
A& 432 53~58%, X2 43182 59~T71% (Wing,
1967; Swingle et al, 1978; Bhardwaj et al., 1995) 2 =2 Al7
A 7IAE 7HA|AL Qe AR vls oflg] i A ol A] oF A
Q1gt vigtALE = AV Qk A Ejtsto] Fofdt A A
5 8-50] =920](Dao et al, 1989) TRIEI QT AUz A2
£ AR R sto] AY7] e AR AT AN B $45te] Bt
T =9 ARkl ofF: SRt AR U O AN 4 e

= UK Swingle et al, 1978). ¢ S35 thild Sha- £
o]7] ol AT Afmolgofl QlojAl Q1] et H|

P

o
o
ug

do

o

© 2 9e|x]o] MEAEL (AhT=AHEA SN0 1o, oj9] RHEIY SHE YUY
This is an Open-Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/3.0)
which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.



o] Tl FFHE=R lof e Ao} 7 2 H3 FF

d AEAleHo] Al o8] QlofA] Q5 HWeber and Bledsoe,
509, 55 445 A 95 4 s

a1l Euete] Agke defs) & uf BA|
3 Ske i*}EXMi*i of theet HAR S =ste] =
ol & ZA3E HESfore Aol EuEtelb = &2 A
A% o]-& Zoprh thHslE Al HAA Fado] e UA
20001t} o] FF57 Aot A7 Al 7]e ol gt A7t
Geagslo] .31 gick, Te el EE EE 0 Aol )
QHolo] A ol 2~37) 2] v A 715-Ho] Trelel 4
ol Sufoll EQVE AL AHl] AL 24E, FTH
Z HRE 0 2 Lol R 1 Exfe] AA] 7AW Ao E
Sz 2 Aol) 2ol B} £ BAHS ol 244
o) 4k M Sl f0A2le] HUe 4R} B
Steh. 9ot 2ol 4 A1 o} 7K S WskE o]
s o] o] 2 Ht At A= 9] Y4 2KCurties and
Lauchli, 1985) S7FHA| oAke] a5 WA 71R| AL Q1 i=(Francois
et al,, 1992) ALH] T} =) TAEE 22140717] S
819) $AARS 2B 718 LB 2 el
AP S B A1) ok 49 o181
53 = EUstaL s A-go] TRt St AT R EE S
& At 14% 82 & =2 Skl sk} skl

o=

Mz A Y

AR 2012~2013' 2] AA 4 skt A
Ui 7E SHANS BRI G TR T So
HOkS Q A5} 41151901 v 55 (United States Depart —
ment of Agriculture, USDA), H==1d|A] ZH}d 3] (Bangladesh
Jute Association, BJA) 12|11 Q1% ZFupAke] 223 (Indian
Jute Industries Research Association, IJIRA) 5 322} =2
1ol 47 RS agetel stk 551 20134 54
2O 52ATAS Bolo] vl FFRUSDRE 2] 549}
el A 3 20 A 9 B OI9lT 1l 5 10 7

ZHE Saish Aoyt SR F 19FL8 Txo0|9 1 L
A 175 A% ol9lom] £5 Fole S2uet Axg T

Aol A 843t ‘Jangdae(HT) 7} 3]SIt Table 1),

AGE 4 friAke] e 454 W R AR 24
$AAY o QL )
FAAA 3 W A Hep )Y AEEY:

A AABFA=] AJH]EE Table 29] A1 4 B 2Fs)
2AFBto] o} 2] ALY AJH] 7]%o0] AR o] 914 $17]

of Bl S-S 7 22 s S AR
(RDA, 2012)°f w2} N-P,05—Ks0 (15-15-10 kg/ha) & A]&
5Tt H)E Al T 49 AMS A7) S 0] 8510] AlAEY o
T 1590 1 mOF A A Abmste] 48t Bel7]E o]
& 18 120 o, vlja== 40 o] o] g U= & mHESiie. vt
Z0 59 190] Z7F 30 cm 37k 20 cnE A|E LY 482 Au}
Sl 2 - SRR R} 3~ G0 o] 25lE wf ok
I 718 A=A fluazipof —p-butylA] A|ZAI(FET : w7
Apo|Z)E £ 90 Loj 20 nl AlojA] Biy|=2 Esto] Alzsleit)
T2 25 1509 F- AAISHAL, Al Hil= Y 3 Wk
o2 3kt

=2

2

E
=

o
2 ox

§

SN r{n o

ll

a7k 24

SAAP)

AR AU 7 3 10020) ATt 9 1027 A1%
CRESREER EUERRLE LEESEDEER N
& 35:65%1Ct,

e o 242 Kjeldahl &AM sl AxA =
0.7~1 gol| B3| Z2A|Q} LIRS A7|slar A 5] 71 BalA]
7 & Skl Akl 55%;% NH-NG 01N @A gHo =

M A8EE

Neutral detergent fiber (NDF), Acid detergent fiber (ADF)
J= -2 Van Soest WS AMgSto] &
’“ﬂ"“htﬂ *EF—J FAEERES AHSIAR Aot
Al S5, T 28 55 72k -88iAA AlEaEE oA
AR 3 B = R] o2 FE-S AeFsto] SAslet, ol
NDF&= 2/ A|1A & 8-& ARg-to] 60 £7F 22 th 83l A]
U2 HES A% gho & 519111, ADF= AMAA S o=
6027 #2l ths 8ol = A] o2 HE-S 8t 4o 2 519
. TDN(7}4x8} oA~ &5 Total digestible nutrients)-< T
Fao]| o8| AF=8lTtHShin et al,, 2012), 7}AS}F JA
ZF = 88.9—ADF (%) X 0.79.

g L

N

- 557 -



WSS Korean J. Plant Res, 27(5) : 556~566(2014)

Table 1. The collection of Kenaf (Hibiscus cannabinus L.) genetic resources

No. Origination Collected variety and line Collection Year Bestowal agency
1 (K1) Russia (Line) K2012-1 2012 KAERI”
2 (K2) India (Line) K2012-2 2012 KAERI
3 (K3) Iran (Line) K2012-3 2012 KAERI
4 (K4) Italia (Line) K2012-4 2012 KAERI
5 (K5) Russia (Line) K2012-5 2012 KAERI
6 (K6) Italia (Line) K2012-6 2012 KAERI
7 (K7) India (Line) K2012-7 2012 KAERI
8 (K8) India (Line) K2012-8 2012 KAERI
9 (K9) Russia (Line) K2012-9 2012 KAERI
10 (K10) USA (Line) Florida L-128 2012 USDA
11 (K11) Korea (Variety) Jangdae 2012 KAERI
12 (K12) China (Variety) Hongma 300 2012 USDA
13 (K13) USA (Line) Florida No. A65-656 2013 USDA (RDAY
14 (K14) USA (Line) Florida No. A65-659 2013 USDA (RDA)
15 (K15) USA (Line) Master Fiber 2013 USDA (RDA)
16 (K16) Kenya (Variety) Puna 2013 USDA (RDA)
17 (K17) Mexico (Variety) Taituna green 2013 USDA (RDA)
18 (K18) USA (Variety) Whitten 2013 USDA (RDA)
19 (K19) USA (Variety) Dowling 2013 USDA (RDA)
20 (K20) China (Variety) Xiang Hong No.1 2013 USDA (RDA)
21 (K21) China (Variety) Khon Kaen 60 2013 USDA (RDA)
22 (K22) Russia (Variety) Gregg 2013 USDA (RDA)
23 (K23) Taiwan (Variety) Yue 74-3 2013 USDA (RDA)
24 (K24) Taiwan (Variety) Taiwan Green 2013 USDA (RDA)
25 (K25) India (Line) Red 2013 IJIRA*
26 (K26) India (Line) Black 2013 JIRA
27 (K27) India (Line) White 2013 JIRA
28 (K28) China (Variety) Hongma 74-3 2013 BJAY
29 (K29) USA (Line) Florida No. A128 2013 BJA
“KAERI: Korea atomic energy research institute.
YUSDA (RDA): United States Department of Agriculture through Rural Development Administration.
*JIRA: Indian Jute Industries Research Association.
“BJA: Bangladesh Jute Association.
Table 2. The physiochemical properties of experiment station
Classification pH EC_1 OM PZOS_] C'Fi'c B TN
(1:5) (dSm™) (%) (mg-keg™) (cmol -kg™) (%)
Experiment field 7.2 1.23 3.29 510 9.46 0.0672
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Table 3. The weather condition of experiment place in culture period

Classification Month
3 4 5 6 7 8 9 10
Common year 6.3 12.7 18.1 25 258 263 215 151
AW'(O(T:;mp' This year (2013) 7.1 11.0 18.8 23.9 27.8 285 24 164
Fluctuation 08  AL7 407 +l4 420 422 409 +13
Common year 1.1 6.3 12.4 178 24 226 170 99
bweschemp‘ This year (2013) 0.9 49 12.5 19.5 24.6 24.5 178 78
) Fluctuation A02  AL4 01 417 922 +19 08 A2l

Common year 12.3 19.6 24.5 279 30.2 31.0 27.0 21.5

Highest temp. — ic vear 2013) 143 174 255 29.8 32.0 342 283 231

(©)
Fluctuation +2.0 AN22 +1.0 +1.9 +1.8 +3.2 +1.3 +1.6
Common year 5.4 7.6 9.2 17.0 29.1 26.5 13.5 5.4
Rainfall .
() This year (2013) 169 21.2 332 15.1 50.0 54.8 19.1 4.5

Fluctuation +11.5 +13.6 +24.0 A19 +20.9 +28.3 +5.6 £0.9

Table 4. Maturing type, shape character and fruiting capability of Kenaf (Hibiscus cannabinus 1.) genetic resources

Leaf shape

Genetic Resources ~ Maturing type (Indentation No.)

Stem colour Fruiting Figure

Early flowering Palmate
K1 Pale R Abl
(early July) (3-5) ale Red ble
Early flowering Palmate
K2 (carly July) (3-7) Green Able
Early flowering Palmate Green
Abl
K3 (early July) %) (Upper:red) ble
Early flowering Heart shap.e & Green
K4 Palmate mixed Able
(early July) (Upper:red)
(3-5)
Early flowering Palmate Green
K5 (early July) (3-5) (Under:red) Able
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Table 4. Continued

Leaf shape

Genetic Resources ~ Maturing type (Indentation No.) Stem colour Fruiting Figure
Early flowering Palmate
K Pal Abl
6 (carly July) (3-5) ale red ble
Early flowering Palmate
K Abl
7 (early July) (3-5) Green ble
Early flowering Palmate Green
K8 Abl
(early July) (3-7) (Under:red) ¢
Early flowering Palmate
K9 (early July) (3-5) Green
K10 Late flowering Palmate Green
(late October) 3-7) (Upper:red)
Mid-late flowering Palmate
K11 (early September) (3-7) Pale Red-green
August)
Late-flowering Palmate Green
K12 bl
(late October) 3-7) (Upper:red) Unable
Early flowering Palmate
K1 Pale R Abl
3 (carly July) 3) ale Red ble
Early flowering Palmate
K14 (carly July) (3-5) Pale Red Able
Late-flowering Palmate
K15 (late October) (3-5) Pale Red Unable
Late-flowering Palmate
K1 Pale R 1
6 (late October) 3) ale Red Unable
Late-flowering Palmate
K1
7 (late October) (3-5) Red Unable
K18 Early flowering Circular Pale Red Able
(early July)
Mid-flowering Palmate
K19 (late August) (3-5) Pale green Unable
K20 Late-flowering Circular Pale Red Unable

(late October)
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Table 4. Continued

A 5 ) eSS W 2t ARk 2

Leaf shape

Genetic Resources ~ Maturing type (Indentation No.) Stem colour Fruiting
K21 Late-flowering Circular Pale Red Unable
(late October)
Late-flowering Palmate
2 Pale R 1
K2 (late October) 3-7) ale Red Unable
Late-flowering Palmate
K23 (late October) (3-5) Red Unable
Late-flowering Palmate
K24 Re 1
(late October) (3-5) ed Unable
Late-flowering Palmate Pale Red
1
K25 (late October) 3-7) (Upper:Pale green) Unable
Late-flowering Palmate Pale green
K26 (late October) 3-7) (Upper:Pale red) Unable
Late-flowering  Palmate & Circular Green
K2 . bl
7 (late October) mixed (Upper:Red) Unable
Late-flowering Palmate
K2 Pale R 1
8 (late October) (3-5) ale Red Unable
Late-flowering Palmate
K29 (late October) (3-5) Pale Red Unable
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Table 5. The Yield, growth and development difference of Kenaf (Hibiscus cannabinus L.) genetic resources classified by maturing

type
o Early flowering type Mid flowering type Late flowering type
Division (12 Lines) (2 Lines) (15 Lines) Com
Average Yield 7,895 ¢* 11,207 b 12,572 a 8,026
(kg/102) (6,400~11,438) (10,124~11,825) (7,634~14,165) ’
- Flowering : Early July~ - Flowering : Early August~ - Flowering : Early October~
- Days for fruiting : 30 days - Days for fruiting : 30 days - Fruiting : unable
Pod NO : 54 ea/plant Pod NO : 32 ea/plant
Seed Amount : 48 g/plant  Seed Amount : 26 g/plant
(1,600 ea/plant) (867 ea/plant)
Flowering
&
Fluiting

“The same letters in each column are not significantly different at 5% level by DMRT.
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Fig. 1. The distribution of plant height of Kenaf (Hibiscus
cannabinus L.) genetic resources on types of flowering time.
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Fig. 2. The growth pattern of Kenaf (Hibiscus cannabinus L.)
genetic resources on types of flowering time.
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Table 6. Stem diameter and yield component of Kenafm (Hibiscus cannabinus L.) genetic resources

(Research date : 10. 14.)

Genetic Stem Dia- meter  Leaf No. Individual weight (g, Fresh) Yield

Resources (cm) (ca) Stem Leaf Total (kg/10a)
K1 2.5 hi’ 186.4 f2 4708 1954 6662 fe 8327 fe
K2 23 ij 119.6 ij 448.9 169.1 618.0 gh 7725 gh
K3 22 ] 1694 ¢ 380.0 162.0 502.0 ijk 6,775 ijk
K4 2.5 gh 170.8 g 486.0 227.0 713.0 f 8912 f
K5 21 ] 1084 | 392.4 140.8 5332 jk 6,665 ik
K6 22 ] 207.1 de 449.0 125.0 574.0 hij 7,175 hij
K7 2.7 efg 132.6 hi 520.6 186.0 706.6 f 8,832 f
K8 2.6 fgh 134.2 hi 515.0 192.0 707.0 £ 8,838 f
K9 22 1684 g 368.0 144.0 512.0 k 6,400 k
K10 31d 210.7 de 861.7 205.0 1066.7 be 13,337 be
K11 2.7 efg 208.3 de 708.3 169.7 878.0 de 10,975 de
K12 34 ¢ 221.7 d 906.4 226.8 1,133.2 a 14,165 a
K13 32 ¢ 2429 ¢ 526.4 194.3 720.7 £ 9,008 f
K14 29 ¢ 186.4 fg 504.8 187.0 691.8 f 8,648 f
K15 2.8 ef 212.8 de 714.5 181.8 896.3 d 12,204 d
K16 31d 198.6 ef 724.0 186.4 910.4 d 12,380 d
K17 29 e 268.4 b 698.6 176.4 875.0 de 11,938 de
K18 2.5 gh 148.5 h 465.2 130.0 595.2 hi 7,440 hi
K19 29 ¢ 2654 b 726.4 188.6 915.0 d 11,438 d
K20 34 ¢ 242.8 ¢ 848.6 2104 1,062.6 bc 13,282 be
K21 36 b 178.6 fg 880.4 209.6 1,090.0 abc 13,625 abc
K22 32d 3689 a 890.2 212.1 1,102.3 ab 13,778 ab
K23 38 a 178.4 fg 848.6 191.8 1,040.4 ¢ 13,005 ¢
K24 38 a 265.8 b 871.6 198.8 1,070.4 be 13,380 bc
K25 39 a 245.6 ¢ 902.6 208.2 1,110.8 ab 13,885 ab
K26 2.8 ef 1824 fg 850.4 189.3 1,039.7 ¢ 12,996 ¢
K27 1.6 k 1284 i1 382.1 148.6 530.7 jk 7,634 jk
K28 2.8 ef 186.2 fg 622.8 214.6 8374 ¢ 11,468 ¢
K29 2.7 efg 1764 g 631.6 208.9 840.5 ¢ 11,506 e

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

* The yield of corn (Kwangpyungok) : 8,026 kg/10a.
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Table 7. The feed value of Kenaf (Hibiscus cannabinus L.) genetic resources

el A7) B4

(Sampling date : 8. 19.)

Genetic ~ Moisture CP NDF* N ADF' . TDN'

resources (%) (%) (%) DMI (%) DDM (%) RFV?
K1 76.3 9.0 h* 55.4 ghi 22 37.2 jklm 59.9 59.5 cdef  100.7 cd
K2 78.7 98 g 55.4 ghi 2.2 38.8 hijk 58.7 58.3 defgh  98.6 de
K3 78.1 10.0 fg 56.2 fgh 22 39.1 ghijk 58.4 58.0 efghi 96.8 def
K4 77.3 10.7 def 54.4 hij 2.2 36.9 jklm 60.2 59.8 bedef  102.9 cd
K5 78.4 10.8 de 52.6 jk 2.3 34.8 mn 61.8 61.4 ab 109.4 b
K6 79.6 10.1 efg 54.9 hij 22 37.7 ijkl 59.5 59.1 cdefg  100.9 cd
K7 79.4 11.2 cd 53.3 jj 2.2 35.7 Im 61.1 60.7 be 106.7 be
K8 78.3 10.3 efg 55.4 ghi 22 36.6 klm 60.4 60.0 bed 101.4 cd
K9 77.6 10.1 efg 56.1 fgh 2.1 38.1 ijkl 59.2 58.8 cdefg  98.2 de
K10 79.9 11.5 ¢ 58.1 ef 2.1 41.0 efgh 57.0 56.5 hijk 91.3 fg
K11 80.9 125 b 54.5 hij 22 37.5 ijkl 59.7 59.3 cdefg  101.9 cd
K12 79.1 13.4 a 54.2 hij 22 37.5 ijkl 59.7 59.3 cdefg  102.5 cd
K13 75.5 104 efg 55.1 ghi 2.2 43.3 cde 55.2 54.7 klm 93.1 efg
K14 79.8 10.7 def 59.3 de 2.0 41.1 defg 56.6 56.2 ijkl 88.8 gh
K15 76.5 10.0 fg 57.9 ef 2.1 39.9 ghi 57.8 57.4 ghi 92.9 efg
K16 79.5 8.7 h 574 efg 2.1 39.4 ghij 58.2 57.8 fghi 94.4 efg
K17 81.7 11.3 cd 57.3 efg 2.1 39.9 ghi 57.8 57.4 ghi 93.9 efg
K18 75.4 7.4 ik 65.0 b 1.9 459 ab 53.1 52.6 no 76.1 jk
K19 72.8 7.9 ij 55.4 ghi 2.0 36.8 klm 60.2 59.8 bede  101.2 cd
K20 79.6 11.4 cd 54.6 hij 22 37.0 jklm 60.1 59.7 bedef 1024 cd
K21 78.6 127 b 50.6 kl 2.3 33.0 n 63.2 62.8 a 116.2 a
K22 81.4 12.9 ab 49.1 1 2.4 328 n 63.4 63.0 a 1202 a
K23 73.4 7.3 jk 679 a 2.0 478 a 51.7 51.1 o 70.8 k
K24 72.7 7.0 k 652 b 1.8 45.4 be 53.5 53.0 mn 76.4 jk
K25 75.9 8.0 i 61.3 cd 1.9 42.5 def 55.8 55.3 jkl 84.7 hi
K26 78.0 7.1 k 59.5 de 2.0 41.5 defg 56.5 56.1 ijkl 88.5 gh
K27 81.3 7.1 k 64.0 b 2.0 45.4 be 53.5 53.0 mn 77.8 j
K28 77.1 6.9 k 59.0 e 2.0 40.7 fgh 57.2 56.7 hij 90.2 gh
K29 77.7 7.9 ij 63.1 bc 1.9 43.6 bed 54.9 54.4 Imn 81.0 ij
Corn 70.5 8.6 58.7 2.0 30.6 65.1 64.7 103.2

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

CP: Crude protein

*NDF: Neutral detergent fiber

“DMI: Dry matter intake

YADF: Acid detergent fiber

“DDM: Digestible dry matter

‘TDN: Total digestible nutrient

RFV: Relative Feed value

% The variety of corn: Kwangpyungok.
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