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Effects of Cutting Height on Agronomic Chracteristics, Forage

Yield, and Chemical Composition of Kenaf in Jeju
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Ko, and Jung Sik Park

ABSTRACT

This study was conducted from April 13 to October 8, 2001 in Jeju to determine the influence of
cutting height (2, 4, 6, 8 and 10 cm from the soil surface) on growth, forage yield and chemical
composition of kenaf (Hibiscus cannabinus L.). As cutting height was increased from 2 to 10 c¢m, plant
height averaged across two cuttings increased from 157.7 to 184.7 cm. This pattern held for the number
of leaves and branches per plant, stem diameter and plant weight per plant. As cutting height increased
from 2 to 10 cm, fresh forage, dry matter, crude protein and TDN yields increased from 85.5 to 113.7
MT/ha, from 11.97 to 15.63 MT/ha, from 1.63 to 2.72, and from 4.95 to 7.54 MT/ha, respectively. As
cutting height was increased from 2 cm to 10 cm, crude protein, ether extract, nitrogen free extract, and
TDN contents increased from 14.2 to 17.6%, 2.9 to 3.9%, 242 to 25.8% and 43.1 to 48.5%,
respectively, while crude fiber and crude ash contents decreased from 35.5 to 30.4 % and 9.9 to 8.1 %,
respectively.
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Table 1. Chemical properties of top soil (0~10cm) before the experiment

pH Organic  Available Exchangeable cation (cmol/kg) EC NOs-N
matter P,0Os
(1:5) (g/kg)  (mgkg) Ca Mg K Na (dS/m)  (mg/kg)
5.5 63.6 954 0.65 0.27 0.40 0.08 0.73 62.5
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Table 2. Monthly air temperature and precipitation during the growing season of 2001 with

the 10-year (1991~2000) average

Air Temperature (C)

Precipitation (mm)

Month 2001 10-yr avg.
Max. Min.  Mean Max. Min.  Mean 2001 10-yr avg.

Early 17.6 9.7 13.6 15.6 8.9 11.8 257 382

April  Middle 185 10.3 14.2 17.7 10.2 13.8 2.5 233
Late 17.9 113 14.5 19.5 12.4 15.8 34.4 29.7

Early 203 13.9 16.6 20.9 13.4 16.0 16.3 383

May  Middle 24.1 15.6 19.4 21.4 14.1 17.7 1.4 39.0
Late 22.5 17.2 19.4 22.7 15.8 19.0 87.7 17.6

Early  25.1 214 18.8 239 17.4 20.1 7.2 339

June  Middle 25.3 22.1 19.1 24.7 18.5 214 57.2 72.7
Late 26.2 23.5 212 25.8 20.0 227 454.4 71.6

Early 286 24.8 21.5 274 21.9 24.1 56.6 923

July Middle  30.1 26.4 23.5 29.3 23.6 262 57.7 34.8
Late 322 289 26.0 303 24.6 272 8.8 92.3

Early 318 284 257 304 25.1 27.7 120.8 92.7

Aug.  Middle 29.7 26.7 247 295 245 26.7 54.6 100.7
Late 284 254 227 28.8 235 26.0 58.5 96.5

Early 264 223 242 28.0 223 242 57.4 36.3

Sept.  Middle 254 20.9 232 25.8 20.4 23.0 189 66.9
Late 24.6 19.3 21.8 240 18.7 213 334 95.0

Early 229 18.0 204 23.0 16.7 20.4 23.7 15.1

Oct. Middle  22.1 16.9 193 215 15.2 18.4 5.7 347
Late 21.5 16.2 18.8 19.5 13.6 16.5 94.4 259
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Table 3. Growth characteristics of kenaf grown at five different cutting height

Cutting Plant height No. of branches Stem diameter
height (cm) (ea/plant) (mm)
(cm) Ist? 2nd  Avg Ist 2nd  Avg 1st 2nd  Avg
2 186.7 128.7 157.7 35.0 25.8 304 179 16.2 17.1
4 184.7 1577 1712 347 279 313 17.6 15.9 16.8
6 1827 1713 1770 343 28.5 314 17.1 15.8 16.5
8 178.0  180.7 179.3 342 29.5 31.9 17.0 153 16.2
10 1757 1847 180.2 342 309 32.6 16.5 14.2 15.4
Avg. 181.5 164.6 174.2 345 28.5 31.5 17.2 15.5 16.4
LSD (5%) 1.1 25 1.4 0.3 1.2 0.6 NS 0.5 0.5
Coefficients of regression equations relating cutting height
Intercept  185.20%* 82.94 133.10%* 35.55%* 24.93** 30.06** -~ 13.50%* 13.50**
Linear 3.16 28.22  31.15* -0.28*  0.59*%* (.24** - 0.30**  0.30**
Quadratic -1.99 -2.85 -751 0.01 - - - - -
Cubic -0.08 0.14 0.67 - - - - - -
r or R? 0.99 0.99 1.00 0.99 0.97 0.95 - 0.99 0.99
Cutting No. of leaves Wt. of plants
height (ea/plant) (g/plant)
(cm) Ist 2nd Avg. 1st 2nd Total
2 339 121 230 1300 181 1481
4 338 191 265 1292 298 1590
6 331 217 274 1287 362 1649
8 328 241 284 1281 696 1977
10 323 259 291 1274 886 2159
Avg. 332 206 269 1287 485 1771
LSD (5%) 5 7 5 8 10 13
Coefficients of regression equations relating cutting height
Intercept 344.99** 2.66 169.55 1305.70** 277.53 1590.20
Linear -2.20%* 76.09 39.67 -3.15%* -88.51 -96.18
Quadratic - -9.00 -4.97 - 24.59 25.41
Cubic - 0.40 0.22 - -0.95 ~1.00
ror R 0.97 1.00 0.99 1.00 0.98 0.98

T1st, first cutting; 2nd, second cutting;
*  ** GSionificant at the 5 and 1% probability levels, respectively; NS, Not significant.
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Table 4. Yield characteristics of kenaf grown at five different Cutting height

Cutting Fresh forage yield Dry matter yield Crude protein yield TDN' yield
height (MTha) (MT/a) (MTha) (MT/ha)
(em)  1st™  2nd  Total Ist  2nd  Total Ist 2nd  Total Ist 2nd  Total
2 74.5 11.0 855 1013 183 1197 135 027 163 412 083 495
4 740 217 957 963 377 1340 130 062 193 400 176 576
6 738 337 1075 933 490 1423 132 08 215 404 237 640
8 736 390 1125 9.03 627 1530 136 113 249 404 312 716
10 730 407 1137 8.80 6583 1563 145 127 272 407 347 754
Avg. 738 292 1030 939 472 1411 136 083 218 405 231 636
LSD(5%) 04 0.7 06 059 026 052 007 006 007 NS 012 021
Coefficients of regression equations relating cutting height
Intercept 74.87** 0.63 7625 10.37%* -0.28 10.35** 145%*% 008 136%* - -0.18 4,02
Linear -0.18** 435 3.60 -0.16** 1.16% 0.88*  -0.05** 0.19* 0.14** - 055 049
Quadratic - 047 059 - -004 0.4 0.01%* -0.01 - - -002 -001
Cubic - =005 -0.06 - - - - - - - - =
Ffo R 097 100 100 098 100 099 099 099 1.00 - 100 1.00

t1st, first cutting; 2nd, second cutting; *Total digestible nutrients;
* ** Sipnificant at the 5 and 1% probability levels, respectively; NS, Not significant.
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Table 5. Chemical composition of forage for kenaf grown at five different cutting height

Cutting Crude protein Ether extract Crude fiber
height (%) (%) (%)
(cm) Istt  2nd  Avg. Ist 2nd Avg Ist 2nd Avg.
2 13.4 15.0 14.2 27 3.0 29 40.0 31.0 355
4 13.5 16.5 15.0 3.1 33 32 38.6 30.0 343
6 14.1 17.0 15.6 33 36 3.4 37.2 27.8 325
8 15.0 18.0 16.5 35 38 3.7 35.7 26.6 312
10 16.5 18.6 17.6 38 40 3.9 34.9 25.8 304
Avg. 14.5 17.0 15.8 33 35 34 373 283 32.8
LSD(5%) 0.3 0.5 0.3 02 0.1 0.1 0.6 1.2 0.7
Coeficients of regression equations relating cutting height
Intercept 13.63** 14.40** 13.30** 2.49%% 2. 78%* 2.64*%* 41.23%* 3236%* 36.79**
Linear ~0.23*  0.44** 041** 0.13%* 0.13** 0.13** -0.66** ~0.68** -0.67**
Quadratic 0.05%* - - - - - - - -
Cubic - - - - - - - - -
r or R? 1.00 097 0.99 099 1.00 1.00 0.99 0.97 0.99
Cutting Crude ash NFE" TDN'
height (%) (%) (%)
(cm) 1st 2nd Avg. Ist 2nd  Avg. 1st 2nd Avg.
2 10.1 9.7 9.9 205 278 242 40.6 45.5 43.1
4 10.0 9.1 9.6 21.0 270 240 415 46.8 442
6 9.2 8.9 9.0 223 284 254 433 48.3 45.8
8 8.8 83 8.6 228 287 257 44.7 49.7 472
10 83 7.9 8.1 224 286 255 46.3 50.7 48.5
Avg. 9.3 8.8 9.0 218 281 249 433 48.2 45.7
LSD(5%) 0.3 03 0.2 0.7 NS 0.9 0.5 0.5 03
Coefficients of regression equations relating cutting height
Intercept 10.74** 10.09** 10.41** 19.86%*  ~  23.48%* 38.93%% 44.17%* 42.62**
Linear ~-0.24%* —(0.22** -0.23** 0.34%+ - 0.25* 0.73** 0.67** -0.02
Quadratic - - - - - - - - 0.13
Cubic - - - - - - - - -0.01
r or R 097 098 1.00 0.94 - 0.83 0.99 1.00 1.00

Tist, first cutting; 2nd, second cutting; ' Total digestible nutrients.; f Nitrogen free extract;
*, ** Significant at the 5 and 1% probability levels, respectively; NS, Not significant.
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