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The Growth and Yield Differences in Kenaf (Hibiscus cannabinus L.) in Reclaimed
Land Based on the Physical Types of Organic Materials

Chan Ho Kang1’

T, In Sok Lee‘, Do Young Go1, Hyo Jin Kim1, and Young Eun Na'

ABSTRACT To improve the soil of reclaimed land, we added organic materials at a level of 3,000 kg/10 a. As a result, the
electrical conductivity (EC) value of reclaimed soil decreased by 58%, the organic material content increased from 6.7 to 16.0
g/kg, the porosity increased from 1.57 to 1.31%, the soil hardness decreased from 20.2 to 17.9 mm and the plow layer was
deepened from 19.8 to 26.8 cm. After these physiochemical improvements to the reclaimed soil, the growth phase of crops was
improved compared to that of non-treatment crops. The height of kenaf (Hibiscus cannabinus L.) cultivated in the reclaimed land
containing organic materials was increased by 18.8%. Especially, the improvement effects of pellet type manure compost and rice
straw on kenaf were more preferable than those of other organic materials. When the kenaf was cultivated in the reclaimed land
containing organic materials, the yield increased. The average yield of the treatment crops was 9,218 kg/10 a, 2.1 times higher than
that of non-treatment crops. The most effective treatments to increase the yields were pellet type manure compost (10,848 kg/10
a, 148% increase), rice straw (120% increase) and chopped kenaf (95% increase). To increase the physicochemical enhancements
to the reclaimed land soil and most improve yields, the most effective type of organic materials was the pellet. The organic material
types that maintained a better growth phase and most increased the yield were the liquid and pellet types. When we used pellet type
organic material, the plant height of kenaf was increased by 41% in comparison with that of the non-treatment crops and yield was
increased by more than 122%. Additionally liquid type organic material improved the yield (by 127%).

Keywords : Kenaf (Hibiscus cannabinus L.), organic material, pellet type manure compost, reclaimed land
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Fig. 1. The change in physiochemical properties as a result of the addition of organic materials to the reclaimed land (Saemangeum).
* The same letters in each property are not significantly different at the 5% level by Duncan’s multiple range test (DMRT).
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M Ee EY A7E 57 2E B frlEde 4 TFogA 298 ™ AMS £ 4 Sl FH H@3
o AGZ o= V1 2 71E F27F HEst] 4 ol Wehe Ao HEHooOF & Aor Holil 53
T 37] Hggo] ol A er EoF oA W & B Ao AdiAler wE THHR| oA A&Ho] At
3 = o(Data not shown) f+7]=3} gt Aoz a4 = e A=t HIEHE ARt A W oa A& |
A AUz EY 71E S7HS 180% o]l HslE W7t JEAE F7he 44T addol ok 1A BES
Hl= 129.8%, BAYAE 123.9%, WA 103% ©|qith F & tiii FEAE WA oA GERA B2t
a QK I Sk HIEHA 7= HASA, A SR A ohof B4R F71/4d0] ERFstal Aol ofst
Az, oA e Addor a4 gkoy A oh W2tE B Fx2g ste] EY At S B4
7= WRlEH| o A= A UEh HF19] 66.5 mg/ke Hsto] A FAE = S 9A ok oo f71E0]
o] 3.5u191 234 mg/kg 7HA] S7FSHATE R71E Floll w U A3let 22 BENEAl FYe 5t A9y BEYE
ot A B 24 ¥kt EY 352 =of 2 MAS AT JdF Aol izt A7 B agtd Fo
A3 A gastglon AR ojRt BEY 35 717to] ot ek Aol digh FE2 ERlEA] oyt
= Y 7l FYAL HIE ol Bls) F=a0] Bt 17.0% A #7lE FYs 88 B 4= o3 ave 2y
EoREE 7HE 3A ol RS HALAR 26.9% AUck M w2 &3 avE 2 fUlEEe A 34
R B, FElE] dd AU so 8 AU ES DA olfl=dl HAe A 7'l FYHA &ds 4
T BEY SoA fr1ede] AAshs 37 g2 5 %202 mm oY ESF HAE7F 17.2 mm7HA] HojF o
of wet FFe Lt EY SolA ZalE et dae BALAE 17.6 mmth. EFHE A BEs= e}
2 g ARte] 2093 7 F4E S WY 370 & H]gh Ags Boed wMEA HalEls 548 7H(Data
H7F &olgh 7= HAGAY A ol @t B nat shown) A Az FSEH] Bk EQF £oA
& FTES FEdte tle fEt Ao® sAENo Y ol et Ao R g AZto] 28 F = HAGAY
23 &l AlRte] FRE= A7 TS adtol tisA RN =2 a5 B AEo] e We)7] &olgt
£ 27b2Q) BAjo] o|RofAol & Aoz WEHTh £ ZolB st AmAAE ofz Aoldt Auvt vekid
d WE B Belge] nAl RS BAT Fu ok A=} g 2 AR 356 amE HFEY 198
st SHA Feho] 472U AUENL EF o emo] vl3) .88 o ZolHou MY 319 em, Ak A
EUE F 49 59 GPOR £F F4vF olRo AW B UEE 232 em o]tk o]k EF BAT T SR
Fo| 227 H3 RFo| e2WA 242 o] Bag 3 AL Ty 1A BY sistyol AuEol Age) pe)
N i 5 suets g0l BEH B3E S wdo] & o ZolkAl B o]RolH wEejxl vz
Table 1. The growth state of kenaf based on the addition of various organic materials to the reclaimed land.
Organic materials Plant height Stem diameter Leaf .
(cm) (mm) No. (EA/Plant) Length (cm) Width (cm)
Non-input 219.7 ¢ 17.5 d 373 ¢ 11.5 ¢ 11.1 d
Decomposed rice hull 257.0 b 19.7 ¢ 32.0 d 113 ¢ 13.8 ¢
Chopped Kenaf 262.0 b 20.2 b 442 b 11.5 ¢ 135 ¢
Rice straw 264.7 b 202 b 372 ¢ 134 b 149 b
Pellet type manure compost 299.0 b 235 a 73.0 a 143 a 173 a
Chemical fertilizer 258.0 a 18.7 cd 38.8 ¢ 119 ¢ 124 cd

* The same letters in each property are not significantly different at the 5% level by Duncan’s multiple range test (DMRT).
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I AE 85 FhaZ FESGS. 28l 7HAR| o)A
ElolH] EQ] & HHa+RG+H T2 Tu}t & AL 3shy]
& Y b o] 22~27% S5E St 2ok A9
dAsh= Adfoltt v] EHA f7lEHol = HAMHIFE
o diEl 120% 1), Aek AUZ(95% 1), BALAT6% 1)
o2 S A maarl QSled fUlEd EE e
27t A o= E4E0] Rl vAl= 4714 A2dt
T2 % HEEolof & Aol Gl

._4

The Yields of Kenaf (kg/10a)

14000 312414
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8523 I I
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Fig. 2. The differences in yield of kenaf (kg/10 a) based on the addition of various organic materials to the reclaimed land.
A : Yields of kenaf based on the addition of various organic materials

B : The state of kenaf growth based on the addition of rice straw

C : The state of kenaf growth with no added of organic materials

D : The state of kenaf growth based on the addition of pellet type manure compost

* The same letters in each property are not significantly different at the 5% level by Duncan’s multiple range test (DMRT).
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Table 2. The physiochemical properties of the reclaimed soil based on the addition of different types of manure compost.

Types of manure pH  O.M E.C  Avail P,Os Porosity of Phase (%) Soil hardness Plow layer
compost (1:5)  (ghkg) (dS/m)  (mg/kg) soil (%) Solid Liquid  Air (mm) soil (cm)
Non-input 78 67d 12 a 80.8 ¢ 409 ¢ 59.1 336 7.3 202 a 19.8 ¢
Pellet type 76 196 a 06b 248.1 a 46.9 a 53.1 355 11.4 183 b 356 a
Powdered type 75 181 b 05 bc 1383 b 442 b 558 372 7.0 18.0 b 256 b
Liquid type 77 114 c 04 c 80.7 ¢ 429 b 57.1  38.8 4.1 173 b 244 b

* The same letters in each property are not significantly different at the 5% level by Duncan’s multiple range test (DMRT).

Table 3. The growth state of kenaf based on the addition of different types of manure compost.

Leaf
Type of manure Plant height Stem diameter -
compost (cm) (mm) No. Length Width
(EA/Plant) (cm) (cm)
Non-input 232.6 ¢ 195 ¢ 342 ¢ 113 ¢ 13.6 be
Pellet type 3284 a 235 a 71.6 ab 13.6 a 16.0 a
Powdered type 296.4 b 20.8 b 542 b 12.8 b 13.9 be
Liquid type 320.8 a 232 a 74.8 a 127 b 143 b

* The same letters in each property are not significantly different at the 5% level by Duncan’s multiple range test (DMRT).
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A Yields of Kenaf (kg/10a)
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C
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Fig. 3. The yield difference of kenaf based on the addition of different types of manure compost.
A : Yield and fresh weight of kenaf based on the addition of different types of manure compost.
B : Difference of kenaf growth based on the addition of different types of manure compost.

C : The shape of the pellet type manure compost

* The same letters in each property are not significantly different at the 5% level by Duncan’s multiple range test (DMRT).
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