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Nutritional Evaluation of Kenaf Forage

Spencer Swingle, Alejandro Urias and Robert Voigt
Departments of Animal Sciences and Plant Sciences

Kenaf, a crop grown in many areas of the world as a source of fiber for manufacturing twine, cloth,

paper and other similar products, is currently being investigated as a possible roughage source for

livestock. Interest in kenaf as a feedstuff developed with demonstrations that leafy residues remain-

ing after harvest of mature stems for paper pulp contained up to 30% protein. Limited animal studies

have shown that kenaf leaf meal or the immature whole plant harvested as silage are readily consumed

by ruminants.

The nutritional potential of this crop is being investigated at the Arizona station because kenaf

has a rapid growth rate in high environmental temperatures and thus could fill a need in Arizona crop-

ping systems for a short -season crop which would be productive during the hot summer months following

harvest of wheat and other small grains. Preliminary data suggest that kenaf could be planted in June

or July following harvest of winter wheat and be harvested (after a growing season of 100 days or less)

prior to the usual planting dates for small grains. There currently is only limited information on the

yield potential of kenaf forage under this type of short season or immature harvesting system.

Thik study was conducted to determine the nutrient composition of kenaf forage after various

periods of growth and to determine the acceptability and digestibility of kenaf hay by growing steers.

PROCEDURE

Kenaf (Cuba 108 variety) was planted on the Yuma Experimental Farm in late March, grown under

irrigation and harvested as suncured baled hay after 130 days growth. In addition, forage samples

were obtained from the main planting after 65 and 80 days growth in order to estimate the effect of

maturity on nutritive quality.

Chemical composition of all samples was determined using standard methods. Digestibility of the

65- and 80 -day forage samples was estimated using an in vitro technique. The kenaf hay harvested

after 130 days growth was evaluated and compared with alfalfa hay in digestion studies using steers.

The hay was ground in a hammermill with a .5 -inch screen and fed as 100, 50 or 0% of the roughage in

all- roughage (trial 1) or 60% roughage (trial 2) diets. In each diet, alfalfa hay ground through a

1 -inch screen in a haymill comprised the remainder of the roughage. The kenaf hay was quite coarse,

having stems up to 1 -inch in diameter, and it was necessary to grind it through the smaller screen to

achieve a particle size similar to that of ground alfalfa.

For trial 2, steers were reallotted to the 60% roughage diets with the restriction that no steer

would receive the same source of roughage as in trial 1. Composition of the 60% roughage diets used

in trial 2 is shown in table 1. In both trials, the steers were full -fed twice daily and had salt

and drinking water available at all times. Digestibility coefficients were determined by the total

collection method after the steers had been fed the various diets for 21 days.

RESULTS

Yield of air -dry kenaf hay from this initial planting was approximately 2 tons /acre. Since this

planting was made approximately 90 days earlier than would be the case if kenaf was to follow winter

wheat in a rotation, this yield figure could be misleading. Preliminary data from a small plot study

initiated in early July indicates yields of over 3.5 tons /acre may be achieved in a 90 to 100 day

growing season. Additional research is indicated to define the agronomie practices necessary for

maximum production of kenaf.

Chemical composition of kenaf and alfalfa hays used in the digestion trials is shown in table 2.

Kenaf hay was lower in quality than alfalfa hay as seen by its lower content of protein (9 vs 17%) and

higher content of neutral detergent fiber (59 vs 50%) and other cell wall components.

Results of the all- roughage trial are summarized in table 3. Daily intake of kenaf hay was lower

(8.7 vs 11.9 lb /day) than for alfalfa. Daily intake of the kenaf -alfalfa hay mixture was in- between

that for each roughage fed alone. Digestibilities of dry matter, organic matter, gross energy and

crude protein were higher for alfalfa than for kenaf hay. Digestibilities for these components in the

kenaf- alfalfa diet were intermediate. No important differences in apparent digestibility of the

various fiber fractions were observed between the roughage sources. Kenaf hay contained 950 kcal di-

gestible energy /lb dry matter compared with 1025 for the kenaf -alfalfa mixture and 1130 kcal /lb for

alfalfa hay.
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Results of the 60% roughage trial are shown in table 4. In contrast to the all- roughage trial,
there was no difference due to source of roughage in daily intake of the mixed diets. Digestibility
coefficients tended to follow the same pattern observed in trial 1 except that crude protein digesti-
bility was higher in the kenaf diet (probably due to its higher content of urea) and digestibilities
of most cell wall components were higher in the alfalfa diet. Again, parameters for the diet with a
mixture of kenaf and alfalfa hays were intermediate between those for diets containing the other two
roughage sources.

Chemical composition and in vitro dry matter disappearance of kenaf samples obtained at 65 and 80
days are shown in table 5. Data for an alfalfa hay standard and the 130 day kenaf hay are included
for comparison. The early cut kenaf (whole plant) samples had approximately the same chemical compo-
sition as alfalfa hay and were superior in this regard to the kenaf hay harvested at 130 days. In

vitro dry matter disappearance was higher for the early cut whole plant samples than for the alfalfa
standard suggesting that at these earlier stages of growth kenaf has considerable potential as a feed-
stuff for ruminants.

OBSERVATIONS

1 Kenaf hay harvested after 130 days growth and ground through a .5 -inch screen was readily
consumed by growing steers, although voluntary intake of kenaf hay was lower than alfalfa
hay in all- roughage diets.

2. Kenaf hay of the maturity evaluated in this study had a digestible energy value of 950 kcal /lb
of dry matter (48% TDN) compared with 1130 kcal /lb (57% TDN) for alfalfa hay.

3. The depressing effect of kenaf hay on voluntary consumption was overcome by feeding it in a
60% roughage mixed diet. Digestibility and energy values for the diet containing kenaf hay
were still lower than those for the diet with alfalfa hay.

4. Stage of growth is an important factor influencing nutritive quality of kenaf forage. Samples
obtained at 65 and 80 days were superior in chemical composition to the hay harvested after
130 days. The early -cut samples had approximately the same chemical composition as alfalfa
hay and had higher in vitro dry matter disappearance.

5. Kenaf has potential as a feedstuff for ruminants, particularly if harvested at an early stage
of maturity. Hay of the quality evaluated in this study would be a useful feed ingredient in
diets where high rates of animal performance are not necessary; however, a more versatile
roughage would result from harvesting the forage at an earlier stage of maturity.

6. Additional research is needed to define the relationships between stage of maturity, yield and
nutritive quality of kenaf forage, to determine its acceptability and utilization by different
classes of livestock and to determine the level of performance which could be expected from
livestock fed diets containing kenaf.
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TABLE 1. INGREDIENT COMPOSITION OF 60% ROUGHAGE DIETS (Trial 2)a

Ingredient
Kenaf

Diet
Kenaf -Alfalfa

Diet
Alfalfa

Diet

Ground kenaf hay, % 60.0 30.0

Ground alfalfa hay, % 30.0 60.0

Sorghum grain, steam processed,

flaked, % 30.2 31.9 31.6

Cane molasses, % 7.0 7.0 7.0

Urea, 45% N, % 1.2 .5

Dicalcium phosphate, % .6 .5 .4

Salt, % 1.0 1.0 1.0

Vitamin A, IU /kg 6600 6600 6600

aComposition on air -dry basis

TABLE 2. CHEMICAL COMPOSITION AND GROSS ENERGY OF EXPERIMENTAL DIETS

Component

Trial la Trial 2

Kenaf Alfalfa
Hay Hay

Kenaf
Diet

Kenaf- Alfalfa

Diet
Alfalfa

Diet

Dry matter, % 92.5 92.6 92.9 92.9 93.6

Composition of dry matter,

Crude protein 9.2 16.7 13.4 14.2 14.4

Neutral detergent fiber 58.6 50.6 43.2 41.4 38.1

Acid detergent fiber 46.1 41.0 31.4 29.1 26.1

Hemicellulose 12.5 9.6 11.9 12.3 11.3

Cellulose 32.8 27.1 22.5 20.5 17.9

Lignin 11.9 13.0 9.3 8.9 8.4

Ash 10.4 11.2 9.6 9.9 10.3

Gross energy, Mcal /kg 4.09 4.36 4.10 4.21 4.28

aComposition of kenaf -alfalfa hay diet calculated from composition of kenaf and
alfalfa hays.
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TABLE 3. MEAN DRY MATTER INTAKE, DIGESTION COEFFICIENTS AND DIGESTIBLE ENERGY
CONTENT OF ALL- ROUGHAGE DIETS (Trial 1)

Item

Diet
Kenaf
Hay

Kenaf -Alfalfa

Hay mixture
Alfalfa

Hay

Dry matter intake, lb /day 8.7 10.1 11.9

Apparent digestion coefficient,%

Dry matter 52.8 54.6 57.8

Organic matter 54.1 55.8 59.3

Gross energy 51.5 53.5 57.2

Crude protein 59.4 64.8 68.9

Neutral detergent fiber 43.1 42.8 45.5

Acid detergent fiber 44.1 43.7 46.7

Hemicellulose 39.9 39.2 43.9

Cellulose 54.0 54.5 58.8

Digestible energy, Kcal /lb 950 1025 1130

TABLE 4. MEAN MATTER INTAKE, DIGESTION COEFFICIENTS AND DIGESTIBLE ENERGY
CONTENT OF 60% ROUGHAGE DIETS (Trial 2)

Source of roughage

Kenaf

Hay
Kenaf -Alfalfa

Hay mixture
Alfalfa

Hay

Dry matter intake, lb /day 14.3 14.8 14.6

Apparent digestion coefficient,

Dry matter 64.6 66.5 69.0

Organic matter 65.7 68.0 70.9

Gross energy 63.3 65.8 68.0

Crude protein 71.0 68.8 66.7

Neutral detergent fiber 46.0 48.3 51.7

Acid detergent fiber 43.5 44.7 48.6

Hemicellulose 52.7 56.8 46.0

Cellulose 51.0 53.5 57.9

Digestible energy, Kcal /lb 1180 1200 1325 ,
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TABLE 5. CHEMICAL COMPOSITION AND DRY MATTER DISAPPEARANCE OF KENAF HARVESTED
AFTER 65 OR 80 DAYS GROWTHa

Days of growth
Sample

Dry
matter, %

Composition, % (dry matter basis)

IVDMD, %b

Neutral Acid

Crude detergent detergent KMN04

protein fiber fiber lignin Ash

65 days

Leaves 23.7 33.8 13.3 10.6 3.2 8.7 79.4

Stalks 16.3 12.1 45.9 37.4 11.0 10.6 64.2

Whole plant 20.0 23.3 28.6 23.6 7.3 9.6 77.8

80 Days

Leaves 21.6 31.2 15.2 10.9 3.8 8.4 78.6

Stalks 14.8 10.0 51.0 41.0 12.4 9.8 62.8

Whole plant 17.5 19.2 35.2 29.4 9.2 9.8 72.2

130 days

Whole plant 93.1 11.0 52.0 41.2 10.5 11.8 52.8c

Alfalfa hay
"standard" 92.4 22.9 40.2 29.5 9.5 11.6 62.6

aValues for whole kenaf plant are means of four samples; all other values were
determined on single samples.

bIn vitro dry matter disappearance determined after 48 hr incubation with rumen
fluid:buffer inoculum followed by 48 hr pepsin digestion. Rumen fluid obtained
from fistulated steer maintained on alfalfa hay.

cDry matter digestibility determined in vivo; value is the mean of four observations.

Arizona Grain Production

Robert E. Dennis, Extension Agronomist and Rosemarie Rudl, Extension Assistant

Wheat Becomes an Important Crop

The development of improved wheat varieties has had a massive effect upon Arizona's wheat acreage,
yield per acre and total production in the years since 1965, Table 1. During the period 1960 -65

Arizona's wheat crop was grown on an average of slightly less than 30,000 acres each year with a yield
of 2,580 lbs /acre. In 1977 the average yield was 4,320 lbs /acre, down 180 lbs from the 1976 record
high of 4,500 lbs /acre when nearly one -third of Arizona's irrigated land was used for wheat. Wheat

continues as a very important Arizona crop. Less than 1% of the Arizona crop is produced dryland with-
out irrigation.
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