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Foreword

. With the funding aid of the United States Department of Agricultures

Agricultural Research Service, the Mississippi Agricultural and Forestry Ex-
 periment Station has focused on developing the potent1a1 of kenaf as an alter- .
~ native crop. For-the past 5 years, MAFES scientists have worked to’ improve

- . efficiency in culture, ‘harvesting, storage, transportmg, and marketing, and to
" develop potential uses for kenaf in order to benefit and promote Mississippi

agriculture. :
"This publication serves as a summary of this research of the Mlss1s51pp1

Agrlcu_ltural and Forestry Experiment Station at Mississippi State University

and several of its outlying branch stations. The topics discussed range from )
agronomic research to various aspects of product development. _ :
The Mississippi Agricultural and Forestry Experiment Station is very pro-

~ud of the work that has been accomplished on this project and the commercializa--

tion and economic development that have resulted. MAFES has realized the
potential and importance of value-added products in industrial settings. For this
reason, we will continue to strive toward developmg all facets of kenaf produc

tion and product development.
On behalf of the MlSSlSSlppl Agricultural and Forestry Experlment Station,

~Thope you both enjoy and benefit from the results presented in this publication.

~ Verner G. Hurt
Director
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'Agronomlc Research for Kenaf
Crop Productlon in MlSSlSSlppl

- SW. Neill and ME. Kurtz.

. Vanety Tnals
1989. The avallablhty of kenaf seed was limited, and .

quality was suspect as reséarch got underway in 1989.

' Because of the latitudinal effect on kenaf growth, mid- .

maturing and late- matunng varieties were selected
for the variety trial. These included both palmatlﬁed
(deeply lobed) and entire-leaf varieties:

Variety/Maturity _ Leaf Structure
Mid-late C-108 L Entire.

. Mid Cubano _ ~ Entire

' Mid-late Everglades 41 = - - Entire
Mid-late Tainung 1 Palmate -
Mid-late Tainung 2 Palmate
Mid-late 45-9X Palmate
Mid-Iate 78-18-RS-10 Palinate .
Mid-late 78-18-GS-10 Palma‘te_ ,

Procurement of seed and adverse Weather caused

this trial to be pIanted late — June 21, 1989. A stand
was not achieved until the Iast week of June. This trial
was located at Leverette (near Charleston) in

Tallahatchie County on a Cascilla silt loam soil. The -
crop was terminated by an early freeze October 20,

1989. -
1990. There were three locations for variety trlals

in 1990: Leverette, Itta Bena (Leflore County), and

Grenada (Grenada County). Plantings at these loca- -

tions were accomplished by May 16. Variety =
- 78-18-GS-10 was dropped because of lack of seed. Ad

ditional varieties 1nc1uded

Variety/Maturity _ Leaf Structure
Mid-late Everglades 71 Palmate
Mid-late 19-117-2 . Palmate -

- 'Midlate 152 Palmate

Grenada experienced severe drought conditions dur-
ing the summer. This is thought to have reduced
yields at that location. .

1991. By June 3,1991, plantmgs were accomphshed

BW. Neill, former Research Technician at the Delta Branch Experi-
ment Station, Stonéville, is an Environmental Scientist I, YMD-.
Joint Water Management District, Marigold, MS. M.E. Kurtzis a
. Plant Physiologist at the Delta Branch Experlment Station,

Stoneville, MS,

at three locatlons two 51tes at Stonev1lle and the one

" at Leverette. - ‘

1992. Plantings were hm1ted to the two 51tes at

. Stoneville in 1992. Plantings were accomplished by

May 1, but dry conditions delayed emergence until
May 20.
Table 1 shows the comblned averages across loca-

_tions by year and the 3:year and 4-year averages.

Kenaf varieties tested were all photoperiodic, which
means that regardless of the date of planting; the

" plant will remain vegetative until the daylight period

falls below 12 hours and 30 minutes. Therefore, the
1989 trial, with the late planting date, was short-
seasoned and went reproductive prior to attaining its
full vegetative height, resultmg in yields lower than
the potential.

Table 1 gives an mdlcatmn of those varieties that
produced the higher yields con51stent1y at the loca-
tions. :

Tables 2,3,and 4 present the yield data at Leverette
and Stonevﬂle for the years and are indicative of the -
yield potential at those areas. These locations were

. selected because they reflect three different soil types

— sandy (Leverette), mixed (Stonevﬂle—Fleld 13), and

. clay (Stoneville-Field 16).

‘The evaluations of these 10 varieties should give a

-commercial producer an.idea as to the yield poten-

“Table 1. Averages by year of kenaf varietal dry stem

yxeld across Mississippi locations.

Variety Averages

4-year - 3-year

" Variety 1989 1990 1991 1992 average average* '

- .ons/acru
" Tajnung 2 36 587 7.8 460 - 531" 5.88
Everglades 71 -« 620 8.72 440 5.97 5.77
152 " -- bBB5 643 470 - 556 5.56
19-117-2 -- 6545 663 455 554 554
Tainung 1 40. 590 650 420 515 5.53
Everglades 41 3.9 553 638 450 508 = 547
7818RS-10 - 35 563 6.38 435 497 B.45
45.9X . 83.570. 680 385 491 545
. Cubano 38 497 673 450 5.00 5.40
C-108 86 530 655 390 484 525 °

_*Drop 1989 average due to 120-day growing season (averaging

1990 92).




Table 2. Average by year of kenaf varietal dry stem
yield at Leverette, Mississippi.

Table 3. Average by year of kenaf varietal dry stem

" yield at Field 13, Stonevﬂle, Mississippi*

Leverette o erld 13
: - dyear Zyear . . _ 2-yeayr
Variety 1989 1990 1991 average average* “Variety - - 1991 1991 . - 1992 average
——tons/acre : _ HONS/ACTE ~rrerrre—emmansnee
Tainung 2 3.6 6.5 9.0° .. 6.37 795 - Tainung 2 6.3 8.1 5 6.50
Everglades 71 3.9 7.4 7.9 6.40 7.65 Cubano - 71 8.7 5.3 6.37
45-9X 33 6.5 7.8 5.87 7.15 -C-108 . 6.3 8.1 - 4.3 6.23
78-18-RS-10 35 60 7.2 557 6.60 Tainung 1 64 7.0 - 5.0 6.13
Tainung 1~ 4.0 6.5 66 - 570 - 6.55 Everglades 41 6.0 76 4.8 . 613
Cubano 3.8 5.0 72 5.33 6.10 45.9X _ 6.7 6.8 4.8 6.10
Everglades 41 3.9 5.6 6.6 5.37 - 610 Everglades. 71 6.0 7.3 - 48 6.03
£-108- 36 5.7 6.4 5.23 6.05 78-18-R5-10 64 6.1 5.1 -5.87
19-117-2 -- SR 7 T -- 19-117-2 6.7 -- 5.0 '5.85
52 T T X .- -- 152 6.2 .- 5.2 5.70

*Drop 1989 average due to 120 day growing season (averaging
1990-91). .

tial. Other variables that might affect a producer’s
choice would be availability of planting seed, bast
ratio of the variety, and soil type.

Seed |

The availability of kenaf planting seed is ques:

tionable for some of the varieties tested; however,
there are several commercial ventures involved m
seed production.

Kenaf seed germlnatlon in some varieties has been
a problem if seeds are carried for longer than che year.
The author recommends germination tests of seed lots
approximately one month prior to planting in order
to adjust seeding rates to ensure adequate stands.

Bast Ratio

' Bast ratios of varieties were stﬁdied and are wor-
thy of commment at this time. Past research has in-

dicated bast ratios are affected by stem diameter.
Stem diameter can be manipulated by row spacing;
however, this could reduce yield and plant density.
Drought conditions experienced in 1990 seemed to af-
fect bast ratio. In some fertility trials, differing rates
of fertilizer appeared to influence bast ratios.

There are noted differences in bast ratios among
varieties; with the two Tainung selections producing
low ratios and 45-9X produeing high ratios. However,
it is the author’s opinion that too little is known in
this area to make a recommendation of a variety sole-
ly on bast ratio.

*Tield 13 'is a Sharkey clay soﬂ but not heavy clay'

o

Soils

~ Soils are seen to have an influence on kenaf yield
(Tables 2, 3, 4). The Leverette location had a silt loam
soil with a low cation exchange capacity (CEC).
Stoneville Field 13 was a silty clay soil with a mid-

‘range CEC, and Stoneville Field 16 contained a heavy

clay soil with a high CEC rating. As indicated in the
tables, the lower CEC soils produced almost 2 tons
greater yield than soils with the high CEC ratings
and a ton more than the soils with the mid-range
CEC. This trend was also noted among varieties with
almost the same graduations. More work in this area
should be done before a specific recommendation of
a variety for a so0il type can be made. However, these
tables may be used as a reference in that selection.

Table 4. Average by year of kenaf varietal dry stem

- yield at Field 18, Stoneville, Mississippi*

1991 1992  2year

Variety - Field 18 Field 16 . average
. tonsfacre
19-117-2 ) 6.1~ 4.1 5.10
Everglades 71 5.9 4.0 4.85
15-2 : ) 55 . 485
Cubano . 59 3.7 : 4.80.
" Everglades.41 53 4.2 475
Tainung 2 : 5.3 4.1 4.70
78-18-RS-10 ) 5.8 36 . 4,70
Tainung 1 - 8.0 3.4 4,70
C-108 . ' 54 . - 36 .4.45

459X 59 29 o440

*Field 16 is a Sharkey clay soil.




Kenaf Varlety by Date of Plantlng
in M1sss1ss1pp1

R - -Carl'H.'- Hovermale:

Information on crop varieties and planting dates is
a basic requirement needed for producers. Previous
work at the MAFES South Mississippi Branch showed

" that kenaf plantings from mrd April to-early May pro-

duced: good yields. _

.'Four kenaf varieties were planted in four -row plots
20 feet long. Plantings began April 15 in 1990 and
April 1 in 1991 and 1992, with later plantings every
2 weeks until June 15. A seeding rate of 10 pounds
per acre was used in all trials. One pint of Treflan®

‘per: acre was incorporated before planting. One quart

of MSMA was post-directed using a backpack sprayer

for late-seaSOn weed control when the kenaf was 3 feet

tall.

. Two 13-foot sections_ ef row in each plot were cut at _

;

Carl H. Hovermale is Agronomlst at the South M1s.=;1s91pp1 Branch

) Experlment Statlon Poplarvﬂle, MS.

ground level and weighed. Samples were taken for
moisture determination and yields converted to:dry
matter per acre. Five plants were selected at random
from harvested plants in each plot and measured for
plant height. Plants were counted at harvest to deter-
mine standmg plants per acre.

“1990 Results’

Plants lodged per plot, percent defohatlon disease

‘incidence, and percent lodging were not affected by

planting date. Kenaf planted May 30 or before yield-
ed more than that planted June 15 (Table 1). Plant

‘height was related to planting dates. The taller plants

were found in the earlier plots. However, the highest
number of plants per acre resulted from the May 15

and 30 plantings.

Averaged over alhrplantmg dates, Everglades 71 was

All var:letles of kenaf tested at the South MlSSlSSlppl Branch responded to early plantlng (Aprll
15 or earlier) with higher yields. However, dampmg off dlsease canbe a probiem in early season,




shorter than other varieties tested and yielded less .
than Roselle or RS10 but was not different from

Tainung 1 (Table 1). Roselle had the highest final
plant stand (49,471 plants/acre). Taniung 1 had the
lowest plant population (31,715 plants/acre). Disease

- and defoliation ratings for Roselle averaged around
10%, while other varieties were between 73% and
98%. :

Table 1. Effeci of variety and planting date on J_ienaf
'yield, MAFES South Mississippi Branch, 1990;

Variety

Date RS10 Everglades 71 Tainung 1 Roselle Average
: _ Ib/acre

April 15 7,230 4,485 4,890 3,037 6,402A!
April 30 5,275 5,780 3,258 . 9,857 6,401A

May 15 6,266 5,443 . 4,679 0,483 6,443A

May 30 6,567 5,14§ : 4,880 7.431 6,00_6A

June 15 3,504 4,820 2,289 2,728 3,356B

Mean . 5,786B 5,129C 3,976C  7,707A

1 Means within a column followed by the same letter are not dif-
ferent at the {p<.05) level of significance according to DMRT.

Table 2. Effect of variety and planting date on kenaf
vield, MAFES South Mississippi Branch, 1991,

_ ) _Variety
Date RS10 Everglades 71 Tainung 1 Roselle Average
— ' Ib/acre
April'l 14,027 15,835 14,647 11,082  13,853A!
April 15 12,322 12,477 13,562 . 9,222 11,8068
May %~ 8,920 - 11,006 10,850 7,827 9,668C
May 15 9,377 9,765 9,920 7,617 9,145C
June 1 9,222 10,695 9,300 - 7,285 9,125C
June 15 7,052 4,052 6,897 5,192 6,549D
Mean 10,165A 11,108A 10;862A 8,0218B

1 Means within a column followed by the same letter are not dif- -

ferent at the (p <.05) level of significance according to DMRT

%

_ Table 3. .Effect of variety and plaﬁting date on: kenaf
final plant stand, MAFES South MlSSISSlpp] Branch,
1992,

. There was an interaction between variety and plant: °
ing date. The yield of RS10 and Tainung 1 decreased
. from the April 15 to April 30 planting, while the yield
of Roselle and Everglades 71 1ncreased for the same
period.

Generally, with the plantlng dates 1mposed Roselle
was better adapted to this area than the other
varieties. This year’s data indicate that kenaf compen-

sates very well for thin stands. One plant per 5 square

feet yielded almost as much as 1 plant per 0.6 square
foot. Early-season damping off diseases are a serious
problem with kenaf production. April 15 and 30 plant-
ings consistently had lower stands even though the
same number of seeds were planted.

1991 Results

Kenaf planted April 1, 1991 was taller, had thicker
stems, and yielded more than the other plantings
(Table 2). Planting kenaf June 15 resulted in plants
shorter than when planted May 15 or before and had

the lowest yields. Planting after April 15 resulted in
‘significantly lowered yields even though stem

diameter and plant height were not signjﬂcantly dif-
ferent. Planting April 15 resulted in s1gn1ficant1y
higher plant stands. !

Averaged over all planting dates, there was no.

significant difference in height attributable to varie-
ty. RS10 and Everglades 71 had higher plant popula-

~ tions than Roselle, but Tainung 1 was not different

from any variety. Roselle yielded less and had smaller
stem diameters than the other varieties tested (Table
2). Roselle had the highest plant mortality. There was
no interaction between variety and planting date for

- . any variable studied.

Generally, with the planting dates imposed, Roselle

“was the least adapted to this area, which is a con-
~ tradiction of the previous year’s results. This dif-
ference is attributed to the lack of disease pressure.

Some of the differences in plant stand are attributed

" Table 4. Effect of variety and plantlng date on kenaf
~yield, MAFES South Mississippi Branch, 1992,

Variety ) . _ Vanety
Date RS10 Everglades 71Tainung 1 Roselle Average Date RS10 Everglades TLFainung 1 Roselle Average
' planis/acre S . 1b/acre -
-April 1 17,820 49,950 15,390 46,440 32,400B!. April 1 10462 15,810 11,625 19,142 14,260AB1
April 15 28,080 33,210 12,960 49,680 30,983B April 15 17,825 15267 15,035, 17,050 16,294A
‘May 1 31,050 23,490 24,030 32,400 27,743B May 1l 16,042 15,112 15,267 12,245 14,667AB
- May 15 88,560 56,700 73,980 88,020 76,816A - May 15 11,005 - 14,492 14,260 12,090 12,9628 -
-June 15 42,930 23490 36,180 65,070 41,917B “June 15 . 8,292 8,060 © 9,532 . 8,742 8,157C
" Mean 41, 688AB 37,3688 32,5088 56,322A Mean 12,725 - 13,748 13,144 12,725 ‘

! Means within a column followed by the same letter are not dif-
ferent at the (p<.05) level of significance according to DMRT. °

" | 1 Means within a column followed by the same letter are not dif-
ferent at the (p<.05) level of significance accordmg to DMRT.

o
s
8
3
%




LS

Table 5. Eﬂ'eét of variety on kenaf plant height, popula-

tion, yield, and stem diameter, MAFES South Mississip-

pi Branch, 1993.

Table 6. Effect of planting date on kenaf plant height,
population, yield, and stem dJameter, MAFES South
M1531s31pp1 Branch, 1993.

Stem

"Plant

Plaxit Stem
Variety Height population Yield diameter Variety " Height - population Yield diameter
S ‘ in plants/A  1b/A mm ) in - planis/A- Ib/A mm
RS10. . 114B! = 42,000A° 6,572A 7.40B April 1 128.40A  24,083C 8,979A 10.0A
Everglades 71 109BC = 23,211C 5,438AB 7.9AB April 5 - ' 123.6AB  41,938AB ~ 7,858A 8.4AB
Tainung 1 128A 30,333B_C 6,988A 9.00A May 1 118:4AB 21,538C 5,675B . 97AB
Roselle 102C 39,875AB - 4,6558 - 5.70C May 5 98.4C 40,063AB 2,712C 3.6C
D : o June 1 1104BC - 28,867BC - 5,544B 7.6B
113 33,855 5,913 7.50 . b i i ’ :
Mean — :b . : = June 15 1020C  45938A - 55488 5.7C
L M ithi 3 t y t dif- i 5 g
eans within a column followed by the same letter are no Mean. 1155 33737 6.052 75

ferent at the (p<.05} level of significance according to DMRT,

to trying toj_adjust seeding rate for the percent seed

. germination of each variety.

1992 Results

In. 1992 kenaf planted June 15 was shorter, had
thinner stems, and yielded less than the other plant-
ings (Table 4). Planting April 15 resulted in
significantly higher yields than planting May 15 or
-after even though plant height was not significantly.
different. Planting May 15 resulted in mgmﬁcantly
higher plant stands (Table 3).

Averaged over all planting dates, there was no
significant difference in height or yield attributable
to variety. Roselle had higher plant populations than
Tainung 1 and Everglades 71 but was not different

from RS10 (Table 3). Roselle had smaller stem .
~ diameters and lower plant populations than the cther

't Means within a column followed by the same letter are not dif-

ferent at the (p<.05) level of significance according to DMRT.

varieties (Table 4). There was no difference in mor-
tality attributable to variety. There was no interac-
tion between variety and planting date for any
variable studled

71993 Resulis

Kenaf plant'ed'May‘ 1, 1993 or earlier was taller, Had_

~ greater stem diameters, and yielded more than the

other plantings (Table 5). Plant Sfa.nd was variable.
Kenaf planted April 15, May 15, and June 15 had

-higher populations than kenaf planted April 1 or May
1 (Table 6). Kenaf planted May 15 had the lowest yield
and smallest stem diameter. Tainung 1 was taller, had
thicker stems, and yielded more than Roselle (Table
6). There was an interaction between variety and
planting date for stem diameter, but it was reIatwely

small and extremely variable, '




The Effect of Plant Population on Kenaf Yield

o -- o S | SW. N.éi]lxandM.E. Kurtz

Popul-afion trials were 'cond'ucte'd with kenaf at

several locations in the Missis_sippi Delta during 1989 -
through 1992 (Table 1). The results generally showed

that the higher the plant population, the greater the
yield. However, the data in Table 1 ¢an be misleading.
at the lower populations because kenaf plants spac-

- ed widely apart tend to grow large trunks (3-4 inches

in diameter}and branch excessively, and are therefore
able to keep yields at a relatively high tonnage. This

* phenomenon has caused difficulty in the harvesting

of research plots and is believed to present the same
_problems for commercial harvests. More input by end
- product users will determine if this is a desmable
“characteristic or one to be avoided. :

- Another characteristic of kenaf that is somewhat -
worrisome is the self-thinning of the plant standthat
takes place through the growing season. Final plant
stand can often be as much as 20 percent léss than .
" that-at a month after emergence. Some of the lower.

-treatments in Table 1 are the: result of this .

characteristic. The thinning is much more prevalent‘
in the wider spacings than the narrow because of in-
traspecific crowding along the row. A mature kenaf

~ stalk can have a base diameter of 1.5 t6 2 inches at

ground level and will usually thin down to.about five
plants per foot of row. The only way to increase plant -
population on a per acre basis is to. narrow. the row’

'gpacings. Literature review indicates a desired plant :

SW. Neill, former Research Technician at the Delta Bra.nch Expén

ment Station, Stoneville, is an Environmental Scientist I, YMD
,Joint Water Management District, Marigold, MS, M.E. Kurtzis a
. Plant Physiologist at the Delta Branch Expenment Statmn,
Storieville, MS. : .

Table 1. Population trial results 1989 thru 1992 at all
loeations. . B

S_top(_zville

Leveréite - - _
— 1990 1991 . 1992 1992 -
Treatment 1989 1990 Glendora Field 18 Field 13 Field 18

(plantslacre) - {tons/acre) -
17,000 - -- .- - ‘4.9 1.6 .

35000 - -- .- . .- 53, 19 . 25
52,000 - 29  -- | .. 6.3 2.3 .-
70,000 @ 32 53 47 6.0 22 . 33
87,000 30 52 51 -- -- .-
104,000 - -- 59 56 . -- .- - .38

280,000 S -- - 43

populatlon of appr0x1mate1y 80,000- 100 000

plants/acre.

Bast ratio is a component that can be dlrectly
manipulated by plant population. Bast ratio increased
as the plant population increased, most likely because
of competition for nutrients and sunlight. This

" crowding effect resulted in smaller stalk diameter.

Stem diameter is considered a component of yield
along with height, and higher populations tend to pro-

“duce stalks shorter ‘and smaller in diameter than
. plants at the lower population levels. End user

specifics could have a role in the plant population
levels selected. :

Plant populatlons of 80 000—100 000 appear to be

desirable for keiniaf. The crop tends to thin itself

7 through the growing season, but total yields are main-

tained as the plant increases trunk size and branching.
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Ferti-l-ity_"and. Row Spacing for Kenaf Pi'oéluctiOn_

SW. Neill, C.H. Hovermale, and M.E. Kurtz _'

Kenafis a Very v1gorous plant under optimum con-

. ditions. Kenaf can reach canopy in as few as 5 weeks, -
- so fertility applications need to be made with this fac-
tor in mind. Literature review indicates little yield

is gained by split applications of nitrogen and that

a recommended rate would be 150 to 200 pounds per

acre of actual mtrogen
Trials conductéd at Leverette and Stoneville,
Mississippi in 1990 and 1991 indiéate that 150 pounds

of nitrogen should be sufficient to ensure maximum -

yields. Increasing nitrogen has caused the plant to be
greener and bushier, but has not increased yield cor-

resporidingly. Depending on the row spacing and
' management, a recommendation would be to apply
100 Ib/acre N preplant, and another 50 Ib/acre as a

postemergent sidedress application. _
Trials utilizing multiple rates of phosphorus and
potassium with nitrogen have been conducted with
unclear results as to the role of the phosphorus and
potassium. The addition of these alternative fertilizers

does not seem to. have an effect on yield as does
‘nitrogen; however, the effect on the individual plant '

(bast ratio) is being studied and will continue in future
trials. Soil test results would be the best vehicle on

- which to plan phosphorus and potassium applications:
Row spacing has been investigated at numerous

locations across the country and in other regions of

the world. The effort in Mississippi has been towards

a spacing compatible with equipment readily
available at the. production location. Spacings in-
vestigated ranged from 10 inches to 40 inches and in-
cluded bedded rows (Table 1). The 2-year-row spacing

* trial was done at Leverette, MlSSlSSlppl ona s1lt loam

soil. :
The combined dry stem yleld for the 2 years in-
dicated that a 20-inch to 30-inch row spacing tended
to produce higher yields than either the 10-inch or
the 40-inch spacings. This trial also indicatéd that on

- soils with good external drainage there was not a need -

for bedding. The area of manipulation of plant stand

by row spacing is apparent in the final stand counts

and attrition rates. This trial was hand- t}nnned to ap-

SW Neill, former Research Technician at the Delta Branch Experi-

- ment Btation, Stoneville, is an Environmental Scientist I, YMD

Joint Water Management District, Marigold, MS C.H. Hovermale

_-is'an Agronomist, South Mlssmmpjn Branch Experiment Station,
Poplarville, MS, Mark E. Kortz is a Plant Physmloglst Delta Branch

Experiment Station, Stonev1lIe, MS.

prox1mately 110 000 plants per acre a month after
emergence both years. The. plants continued to thin
in the wider spacings, possibly due-to nutrient and.
sunlight competition and intraspecific crowding.

In the previous article on plant population, the point
was made that as the number of plants per acre in-

‘creased, so did yield. That was also the case in this’

trial except for the narrowest spacing, where the yield
decreased. Plants in the 10-inch spacing were shorter

and thinner than the other spacmgs, probably due to

competition for nutrients.-

Results of these trials indicate spacings for optimum
yield wouldbe between 20 inches and 30inches. Fur- ~
ther research is being done with different varieties.
and-row spacings from 10 to 30 inches. Indications are
that the varieties used show no effect of spacing, and
that yields are higher at the 20-inch spacing. The
authors believe higher numbers of plants per acre at

. harvest is a factor to be cons1dered in the selection
" of row spacing.

Trials conducted at the MAFES South M1ss1ss1pp1
Branch on Ruston fine sandy loam soil provided dif-
ferent results for row spacing than the Leverette
trials. Planting dates were May 15, 1990, May 17,
1991, and May 1, 1992. Row spacing (8, 20, and 40
inches) was the main plot and nitrogen rate (0, 50,

100, 150, and 200 pounds per acre) was the subplot.
A seedmg rate of 10 Ib/acre remained constant over

row widths. One pint of Treflan® per acre was preplant
incorporated before planting. One quart of MSMA was
post-directed using. a backpack sprayer for post-
emergence weed control. Harvest was accomplished

after frost defoliated the plants and converted todry
: ‘matter per acre. .

LI

Table 1. Row spacmg effect on combined dry stem

yield, I.everette, MISSISSIPPI, 1990-1991.

: Leverette Combined
Trc_eatment o 1990 - 1991 average
) T ) " —(tonsfacre)— . '
40-in double flat ‘ 7.6 66 . 710
.30-in bedded . 7.8 .58 6.80
30-in flat ' . 7.8 - B8 " 8.80

- 204n flat’ - 74 ‘5.5 . 646
40-in flat o 7.0 b4 ) 6.23
40-in double hedded - 87 , 58 6.14
40-in bedded: " 84 5.6 6.00

10-in flat . 718 49 5.99




1990 Resulis

N_itrdgen fertilization rate had no effect on plant
height or population. One hundred-fifty and two hun-

dred pounds of nitrogen per acre at planting resulted . ~
in kenaf yields of 11,328 and 19,888 1b dm/acre, respec-

tively. This was higher than 0 nitrogen, which yield-
- ed 7,612 Ib dm/acre. Applications of 50 and 100 lb/acre

of nitrogen per acre resulted in yields of 2,657 and

9,724 pounds of kenaf per acre, respectively, which was
not different from other nitrogen rates.

Row spacing had no effect on plant height. In 8-inch
rows, kenaf yielded 12,170 1b dm/acre compared to
9,593 and 7,764 1b dm/acre for 20- and 40-inch rows,
respectively. Kenaf in 8-inch and 20-inch rows had
populations of 157,905 and 136,453 plants per acre,
_ respectively. This was more than 40-inch rows with

84,398 plants per acre. The same ambunt of seed was

planted in each plot, which leads to the assumption

that attrition in thicker kenaf is higher.

1991 Results
vaerage kenaf yields ranged from 12,366 lb/acre

with 0 nitrogen to 18,173 lb/acre with 150 Ib/acre of
nitrogen, but because of the wide variability, within

plots, differences in average yields between nitrogen

fertilization rates (Table 2) were not statistically

si-gniﬂcarit. Kenaf fertilized with 150 or 200 lb/acre
of nitrogen was taller and had greater stem diameters
‘than that fertilized with 50 Ib/acre or less. Kenaf plots

fertilized with more 150 Ib/acre of nitrogen had lower .

plant populations than those with 0 nitrogen.
Kenaf planted in 8-inch rows was taller, had. a
" higher plant population, and produced higher yields
than kenaf planted in 20- or 40-inch rows (Table 2).

Table 2. Effect of nitrogen rate and row spacing on
yvield of kenaf, MAFES South MlSSlSSlppl Branch Sta-

The higher plant population may be. res‘ponsible for

the higher yield in the 8-inch rows. There was no in-

_teraction between row spacing and nitrogen rate.

1992 Results

Kenaf yields ranged from 21,711 lb/acre with 50
Ib/acre N to 30,147 lb/acre with 100 lb/acre N, but
yvield differences attributable to nitrogen were not
statistically significant. There was no difference in
final plarit height attributable to N rate. Kenaf plots
fertilized with 150 Ib/acre of nltrogen had lower plant
populations, :

Kenaf planted in 8-inch rows had a higher plant
population and produced higher yields than kenaf
planted -in 20- or 40-inch rows. The higher plant -

population may beresponsible for higher yield in the

8-inch rows. There was ho interaction between row
spacing and nitrogen rate. -

1993 Re'sults

Kenaf yields ranged from 13,993 Ib/A with 0 lb/acre
N to 26,368 Ib/acre with 200 Ib/acre N. Kenaf with 0.
nitrogen was significantly shorter than all other
treatments but over 50 lb/acre N, there was no dif-

~ ference in height. There was no difference in plant

population attributable to nitrogen rates. Stem
diameter of kenaf fertilized with 100 lb/acre or more
of nitrogen was greater than when no mtrogen was’

-applied.

Kenaf planted in 8-inch rows had greater stem
diameters and produced higher yields than kenaf
planted in 20- or 40-inch rows (Table 3). There was no
difference in plant populatlon or final plant height
attributable to row width. There was no interaction
between row spacing and nitrogen rate.

‘Table 3. Effect of nitrogen rate and row spacing on

yield of kenaf, MAFES South Mississippi Branch Sta-

" tion, 1991. tion, 1993.
Row Spacing (inches) ) ) Row Spacing (iuches)'
Nitrogen ] C20 40 Average Nitrogen 8 20 . 40 ' Aveérage
_ - Ib/acre ’ . ——Iblacre _

o0 21,360 . . 8,795 8,503 12,866, 0 24,049 10,786 7,143 13,993C! .
B0 19,475 16,083 12,438 15,999 50 26,964 © 10,349 12,319 16,544BC
100 28,899 12,062 11,042 - 17,334 160 25,507 22,301 11444 19,751A8 -
150 ) 28,899 14,234 11,296 18,173 150 _ 25,507 14,43?) 13,776 17,905BC
200 124,501 14,073 - 12,311 16,262 200 . 33,888 . - 21,426 15,598 26,368A
Mean 24,627A11 13,0678 11,118B Mean L7 183A _ 15,859B 12,056B

' Means within a column followed by the same letter are not dif-
ferent at the (p<.05) level of significance according to DMRT.

1 Means within a column followed by the same letter, are not dif-’
ferent at the (p <.05) level of significance according to DMRT. -




~ Selection and Breeding of Kenaf for Mississsippi

Brian S. Baldwin

Most kenaf varieties grown in the United States
‘have been developed in tropical regions of the world.

Selection and improvement for varieties adapted to .

the unique growing conditions found in Mississippi
have been minimal. Generally, tropical varieties are
short-day types (bloom very late in summer). While
these varieties tend to remain vegetative over a long
period of time at nontrepical latitudes (and therefore

give maximum yield), they seldom produce seed before -

frost at temperate locations. Because of variable
spring conditions, early spring planting cannot be
guaranteed, therefore day-neutral (blooming after a
given number of days) or longer short-day (blooming

earlier in the summer) varletles would be desu'able

for Mississippi.

Like its relatives cotton and okra, kenaf’s la'rge.

showy flowers and nectaries attract a number of in-
gects, which pollinate {(and cross-pollinate)the flowers.

Because of a moderate level of cross-pollination, seed

obtained is frequently not true to type. This means
that seed labelled as.a single variety may contain
plants with different leaf shapes, ﬂower color, fiber
quality, and date of maturity.

While this variation within a partlcular variety has
caused problems, especially in testing for fiber quali-

Brian S. Baldwin is an Assistant Professor of Agronomy, Depart-
ment of Plant and Soil Sciences, Mississippi State University.

‘ty, such variation is a plant breeders dream. The

variation allows plant breeders to pick and choose in-
dividual plants that will resist diseases, have stronger
fiber, and bloom earlier than the rest of the popula-
tion. Belection of individual plants from tropical
cultivars has enabled Mississippi researchers at
Poplarville and Starkville to generate plant lines that
will bloom and produce seed in Mississippi. Once
these plants are selected, 2 number of techniques can
be used to keep insects from mixing pollen from dif-
ferent plant types. Controlled cross-pollination can
then be used to incorporate two or more desirable
characteristics into the same plant.

Kenaf seed takes roughly 45 days to ripen in nor-
thern Mississippi, making a flowering date of the first

week in September necessary to obtain enough viable

seed before the frost.

One characteristic that is important, but has llttle
to do with adaptation, is leaf shape. Many cultivars
currently used in the United States are of a leaf type

" that resembles marijuana (Cannabus sativa). While

kenaf is not related to marijuana, the fact that some
cultivars have leaves that look similar has led to ac-
casional problems with local law enforcement officials.

The Mississippi kenaf project is currently selecting

- and increasing seed of plants that are best adapted

to Mississippi’s climate and harvesting techniques to
maximize yield as well as fiber quality.

Kenaf has two distinct leaf shapes The palmatlﬁed shape (left) can create a problem because it closely resembles
~ marijuana. The entlre-leaf type (right) has leaves more closely resembling those of its relatlves, okra and cotiton.




Weed Control in Ké'llaf.'

Mark E. Kurtz

Moderate yield reductions in kenaf have been

- reported from weed competition (3, 10) without men-

tion of species. Significant reductions in kenaf yields
(75 to 85%) from common cocklebur (Xanthium

- strumarium L.) competition have also been réported

(6, 7). Even though several studies have been con-

ducted to-evaluate chemical weed control in kenaf (1, . -

2, 3, 4, 5), information is still quite limited.

Research conducted using herbicides applied prior -

to emergence of kenaf and weeds demonstrated that
trifluralin (Treflan®), chloramben (Amiben®), monuron
(Monuron TCA®), diuron (Karmex®), and mecoprop
{Vipex®) gave acceptable results in kenaf (1, 2, 3)
unlike fluordifen (Preforan®) where kenaf injury was

. noted (2, 4). The herbicide oxadiazon (Ronstar®) tank-

mixed with Karmex was not safe for use in kenaf nor

- was the high rate of nitrofen (TOK®) or EPTC (Eptam®

(4). White et al.. (9) reported that propachlor (Ra.mrod®)
was safe for use in kenaf.

There is a need for the evaluation of newer classes

of ‘herbicides for use in kenaf. Kurtz and Neill (6)
evaluated 14 herbicides registered for use in either
cotton, soybeans, or milo for kenaf tolerance.
Metribuzin (Sencor®), imazaquin (Scepter®),

. didn’t reduce yield. Sonalan® Pursuit, Prowl®, Dual?,

and Lasso® did not reduce stand, increase phytotex-
icity, or-reduce yield. Sencor, Karmex, Command,
Canopy, and AAtrex all increased phytotoxmlty, re-
duced stand, and reduced yield.

How canan. herbicide reduce stand and not reduce
yield?

Kenaf has an ability to adjust 1ts stalk size to ac- -
commodate the area available for its given population.
If the population is high, kenaf produces slender

~ stalks. If the population is low, kenaf produces stalks -

with a larger diameter. This effect will sometimes
make up for the weight lost by.the death of surround-
ing plants however; one cannot -depénd on this hap-

. peningin. every case. At this point in kenaf research

if data suggest that a given herbicide causes.kenaf

- phytotoxicity and stand reduction, this herbicide

chlorimuron - + metribuzin (Canopy®), atrazine

(AAtrex®) and imazethapyr (Pursuit®) all reduced
kenaf height below that of untreated kenaf and re-
duced yield significantly. In light of some of the ear-
ly research, it is imperative that studies be conducted

* to elucidate the selectivity of.herbicides (currently

registered for ise in the Umted States) to kenaf

Results

Preemernence' .

An experiment with preemergence herblcldes was
conducted and the herbicides A Atrex, Canopy; Scepter,

same herbicides, in addition to Zorial® and Cotoran®,
all caused kenaf phytotoxicity. However, not all of the

treatments that reduced stand or 1ncreased phyto%ox-

icity reduced yield..
Cotoran did not reduce stand, did increase phytotox-

should not be considered for use until all aspects of
herbicide rate, placement, and timing have been ful-
ly investigated. Of the preemergence herbicides
tested, those used for grass control seem to be the

-safest to use inkenaf. However, until these herbicides

are registered for use in kenaf in Mississippi, it is not

legal to use any of these mentioned in this article. -

Postemergence

~ In 1989 and 1990, experi’ments were conducted to
evaluate cotylodonary kenaf tolerarice to Bueno-6®

Basagran®, Scepter, Pursuit, Cadre® Blazer®, Cobra® -
Reflex® Fusilade®, Poast® Assure®, Select® Classic® -

" . Ally® and Oust® From.these studies, only Bueno-6, -

Fusilade,  Poast, Assure, and Select could be used _

©  without kenaf i injury in-both years. This injury was

expressed as reduced he1ght anddead tissue (necrosis)

- both years,

‘Command® Karmex, Sencor, and Bladex® reduced -
" kenaf- populatlon below that of the untreated. The

icity, and. did reduce yield. Zorial increased phytotox- . -

- icity but didn’t decrease stand or y1e1d Bladex and
'Scepter 1ncreased phytotommty and reduced stand but

Mark E. Kurtz is a Plant Physiclogist, Delta Branch Experunent -

Statlon Stonevﬂle, MS.

] - Bueno-6, Basagran, Scepter Pursuit, Cadre, Blazer S
Cobra, Reflex, and Classic were evaluated both years
for their effects on.14-inch kenaf. In 1989, at the 7.

DAT (days after treatment) ratmg, all herbicides
caused injury. By 16 DAT, kenaf injury persisted for
all treatments except Bueno-6 and Basagran. In 1990,

~only the Bueno-6 treatmernt was noninjurious at the
_early ratmg (8 DAT); but at 34 DAT nelther Bueno-6

or Ba_sagran showed any signs of injury. All
treatments, with the exoeptmn of Bueno-6, caused

: helght reduction both years.

It is apparent that kenaf tolerates the selective her-
bicides (Bueno-6, Fusilade, Poast, Assure, and Select)

in a similar fashion as other broadleaf crops.
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sagran, Scepter, Pursu

%, Classic, Ally a :
postemergence-over- the-top _) areétoo i mJurlous to
bé considered for use in keiiaf: However application
as post -directed sprays should be: considered.

" From this Work Bu _-.and Fusﬂade have
been registered for use in kenaf in Mississippi
under 24C special local needs reglstratmn

In 1991, another _experlment was conducted to
evaluate Poast-and Assure II at two rates and three
timings. Timings were cotylodonary, 2-leaf kenaf, and
two weeks later. Bueno-6 (2.0 1b/A) was applied to
3-inch kenaf over-the-top and separate treatment to
3-inich kenaf followed by another treatment 1-3 weeks
later. We also looked at the 1nsect1c1des Orthene® and
Asapa XIP on 1-2 leaf kenaf at two rates and then
reapplied the treatments every 10 days until five ap-
plications were made at each rate. Initially, Bueno-6
caused some blotching but this disappeared rapidly.
No treatment reduced stand, height, or yield.

This test led us to feel confident with the.applica-
tion of Poast, Assure II, Orthene, and Asana XL on

"‘di'e' Blazer, Cobra,
ipplied broadcast '

kenaf. If these chemicals are registered in kenaf there

-will be a wide margm of safety. :
Because of the need for herbicides to control
broadleaf weeds in kenaf, we continued our efforts

looking at Cobra, Goal® Karmex, Lorox® Bladex,

Basagran, Scepter, Cadre, and Pursuit. Many of these
herbicides have been proven toi m_}ure kenaf When ap-
plied POT.

Post-Directed

Two experiments were conducted in 1992 to

_evaluate the previously listed herbicides as post- -

directed sprays. Each was tank-mixed with Bueno-6
for a broader spectrum of weed control. Results con-
cerning injury were somewhat variable; however, at
no time was injury above 26%. At the Delta Branch
Experlment Station, only Goal + Buerio-6 caused in-
jury greater than. the control.

At Vance, MS, Karmex, Lorox, Bladex, and Scepter -

‘all had some form of injury symptoms. Karmex and

Bladex showed a whitening effect on the leaves. This .

was due to the herbicide being taken up from the soil
‘by kenaf .roots. These symptoms soon went away.
_Scepter injury was evidenced as pronounced shorten-
ing of kenaf plants-and lasted season long Lorox
caused necrosis of leaf tissue preceded by chlorosis.

Only Scepter resulted in yield reduction in both tests. -

Bueno-6 is registered for use in MlSSISSI}_)pl as
a post-direcied spray.

- -Cobra, Goal, Bladex, or Basagran each AIodk promis-
ing for post-directed use in kenaf. -

In 1993, the follpﬁing herbicides were evaluated as

post-directed sprays: Bladex (0.8, 1.06, 1.6 Ib ai/A),

Blazer (0.375, 0.5, 0.75 1b ai/A), Caparol (0.5, 0.65, 1.0
1b ai/A, Cobra (0.2, 0.26, 0.4 Ib ai/A), Cotoran (1.0, 1.33,
2.0 1b ai/A, Karmex (0.6, 0.8, 1.2 Ib ai/A), and Reflex
(0.375, 0.5, 0.75 1b ai/A). All-treatments were mixed
with X-77 at 0.25% v/v, and sprays were directed
toward the base of 8-inch kenaf. Minor plant injury
symptoms were expressed as necrotic lesmns on
leaves. Yield was not affected

Herbicide Carryover

Trials were conducted in 1991 and 1992.on a silty
clay loam and a Sharkey clay soil to evaluate possi-
ble herbicide carryover problems to the kenaf crop.
Results are shown in Tables 1 and 2. Zorial, Scepter,
Pursuit, Command, Karmex, Cotoran, and Bladex
were evaluated on each soil at two rates. Herbicides
were applied in a fallowed area 1n 1991 on the silty
clay loam soil and in soybeans on the Sharkey clay.
Kenaf was planted in these areas in 1992,

The higher rate of Karmex reduced stand on the sil-
ty clay loam and the high rate of Command lowered
stands on the Sharkey clay. The high rate of Zorial,
Scepter, Pursuit, and Cotoran reduced kenaf height
on the Sharkey clay. The high rates of Scepter reduced
height on the silty clay loam.

In 1992, Scepter carryover da_mage was noted in a
farmer’s field at Vance, MS. Scepter had been used in
soybeans the previous growing season. Kenaf emerged

-and grew to about 8-12 inches tall and stayed there

for several weeks without growing. This type of

Table 1. Herbicide carryover in kenaf on a silty clay
loam,

EKenaf (1991-1992)

o Rate Stand =~ Phyto ~ Height Yield
Treatment 1b/A plant/10ft % ft . ton/A
Ziorial 1000 85 S0 - 308 45
Zorial 2.000" 53 . 0 . 335 4.9
. Scepter 0.125 57. " 15 2.90 44
Scepter . 0.250 45 45 . 2.20. 4.0
Pursuit 0.094 50 21 .10 48 .
Pursuit 0.188 46 3 2.80 49
Command 1.250° 59 - 0 3,'28 4.4
Command - 2.500 58 0 3.55 5.2
Karmex 1.600 56 0 3.25 4.6

- Karmex 3.200 41 0 3.67 5.4
Cotoran. 1.500 55 - 0 . 3.63 5.3
Cotoran 3.000 55 0 365 4.4
Bladex 1.260 62 0 3.32 - 5.0
Bladex 2,400 54 0 3.08 4.6
Untreated ' 58 . 0 3.40 44
LSD (052 17 22 0T 1.0
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8 For comparison of any two means within a column.




* Table 2. Herblclde carryovey in kenaf o a Sharkey

- ¢lay. ‘ :
S Kenaf (1991-1992)
’ . . "Rate Stand Height
Treatment - Ib/A plant/A - ft Yield
Zorial 1.000 38224 - . 30 19
. Zorial 2,000 - 34,140 .29 1.5
Scepter 0.125 © - 39531 .- ' © 32 21
" Scepter 0250 - 37,407 2.6 .16
Pursuit 0.094. 39,531 2.8 19
Pursuit 0.188 34,467 2.7 1.6
- Command 1,250 36,427 3.5 31
Command 2.500 29,893 - .80 . 29
Karmex - 1600 - 41,491 .30 16
" Karmex ‘82000 .86917 ' 28 2.1
Cotoran 1.500 - 45,085 3.2 T 28
Cotoran 3.000 40,021 = - 2.7 1.3
Bladex 1.200 ' 32,997 29. 2.0.
Bladex 2.400 45901 32 2.0 .
Untreated -46,065 . 84 - 21
" LSD (0.058 17,157 0.7 11

2 For compmson of any two means w1thm a column. ~

inju}y is critical bécause of the e_arly;growth poten-
tial of kenaf that is lost. When rotating crops, one

ghould be careful not to rotate kenaf into a field that -

- has been treated with Scepter the previous growing .

season until this problem can be further investigated.
No yield reductlons occurred: on either soil.

Control of Kenaf

Another experiment was set up to look at control

. ling kenaf when it becomes a weed in a soybean crop.-

This probably will not be a problem except under the
following conditions. (1) If kenaf is planted in one field
and unusually heavy rainfall occurs, kenaf seeds can
be washed into adjacent fields carried by runoff water.
~(2) K planters are not cleaned out carefully, kenaf seed

" can be planted in fields where it is not supposed to. -

be planted. Kenaf seed will probably not-survive in
‘the soil to a point of being a problem the following
year. However, if kenaf is left standing in the field over

- winter, séed can be knocked to the ground during a

" spring harvest and there is a potential for a kenaf
~ weed problem. Seed viability studies need to be con-

~ ducted to shed more light on this problem.

.. The following preemergence herbicides were -
* evaluated for kenaf control in soybeans: Canopy, Com-
mand, Sencor, Sceptor, and Zorial. When kenaf con- -
‘trol was averaged across two soil types and two rating -

dates, only Canopy, Sentor, and Scepf;er proved to be
effective. Canopy and Sencor treatments will do a good

job at the recommended rate according to soil type,

but if you feel like you are going to have kenaf as a
problem weed; don't cut rates. o
Postemergence studies were. also conducted
evaluating Basagran, Blazer Clagsic, Cobra, Pursuit,
Refléx, and Scepter at labeled rates for soybeans.
Blazer, Reflex, and Cobra were the best treatments
on the Sharkey clay followed by Classic, Scepter, and
Pursuit. Basagran was the weakest but was the safest
of these herbicides in the kenaf tolerance studies. Of

the seven chemlcals tested, Blazer, Cobra, and Reflex

would be the best postemergence chemicals to control
kenaf in soybeans.
Several herbicides tested have shown much promise _

,for use in kenaf in a variety of use. apphcatmns

However, as we go to prmt with tlus article, on- -
Iy Treflan or Trilin are registered for use PPI,
and Bueno-6 or Fusilade 2,000 are registered for
use postemergence for weed control i in kenaf in
M1s513s1pp1. :
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1ly-every coun-

puncture the cells: _of the root and withdraw the

- cellular ¢ontents.

Typically, plant»paras1t1c nematodes feed elther

from the outside of the root as an ectoparasite or in-

side the root tissue as an endoparasite. The ec-

“ toparasitic nematodes will damage. the plant by
- feeding on the epidermal root cells. The endoparasitic

nematodes will enter the root and establish a perma-

nent residency by altering the plant’s physiology. The

nematode will induce the plant to produce specialized
nurse cells-inside enlarged roots or root galls. The

. nurse cells act as a sink to divert the natural flow of
nutrients produced by the plant to the feeding site of

the nematode. The reduction in available nutrients .

for plant growth and development generally results\

in plants that may appear stunted, have yellow leaves,

and have root systems that are galled, inefficient,; and _

reduced in size,
-Kenaf is parasitized by a number of spemes of plant-

" parasitic nematodes. Early research conducted in.

Florida identified nine species of nematodes
associated with kenaf production. In Mississippi, 13

species of plant-parasitic nematodes are commonly
found in the state’s soils (Table 1). Six species may .

have the potential to reduce the growth and develop

" ment of kenaf. _
The root-knot nematodes are the most frequently

associated spemes on kenaf. The southern root-knot’

nematode is ‘the predominant root-knot species in -

Mississippi and the southern United States: The
nematode is also pathogenic on soybeans and is the

primary root-knot species affecting cotton,: The
-nematode has the potential to become a serious pro-
* blem to kenaf production in Mississippi éince both soy- )

bean and cotton ave widely grown..
The major-research emphasis at M1ss1ss1pp1 State
University has been directed at the southern root- Kknot

‘nematode. Prehmmary research has shown that this

nematode will significantly reduce kenaf growth and

ne of the most serious pests associated with kenaf
‘production in Mississippi and pra¢t:
'ty where the crop has been produced ig the plant-

- parasitic nematode. Plant paras1tlc nematodes are
‘multicellular, Imcroscoplc worm-like animals that -

' feed primarily on-the root: systems of plants. These
animals use a specialized mouth part (a stylet) to.

Plant-Para31t1c Nematodes Pests of Kenaf

Gary W Lawrence

may result. Io p0p1i_1ation studies, it was determined
that an at-plant population density of 100

- nematodes/cm? s0il would reduce kenaf yield by 32%.

_ *Southern root-knot

If nematode numbers are as high as 500/cm? soil, a

‘Table 1. Neinatodes common to the Mississippi Delta,

Scientific Name )
Meloidogyne incognite (Races 1-4)
Meloidogyne javanica )
Meloidogyne arenaria
Trichodorus sp.

Common Name

*Javanese root-knot
*Peanut root-knot
Stubby root

" *Stunt Tylenchorhynchus sp,

‘Stunt Quinisulcius sp:

. - Ring ' Criconema sp.
" Spiral " Helicotylenchus sp.

Lesion Pratylenchus sp.

Dagger Xiphinema sp.
*Reniform -Rotylenchulus reniformis
*Lance Hoplolaimus magnistylus

Soyb‘eaﬁ cyst Heterodera glycines ‘

Yam ' . Scutellonema sp.

yield. When nematode numbers are high, plant death -

Gary W. Lawrence is an Assistant Professor, Nematology, Depart-
ment of Entdmology and -Plant Pathology, Mlsmsmpm State

. Umversﬂ‘.y

*Nemat.ode species cons1dered to be a potential threat to kenaf

Thls root galhng on kenaf roots is typ:cal of that :
resultmg from mfectlon by the root-knot nematode.




producer could expect reductions in yield as high as
67%. Therefore, it 1s recommended that a nematode
analy51s be conducted on all fields scheduled for use
in kenaf production. If the root-knot nematode is pre-
sent, options for nematode management include resis-
tant varieties, crop rotation and the use of chemical
nematicides.

We initiated a study to screen the available kenaf
varieties for resistance to the root-knot nematode.
Although we have not identified any varieties with
resistance, the varieties do vary in the total number
“of nematodes that are produced. Nematode reproduc-
tion has consistently been lower on kenaf varieties
Tainung 1 and Tainung 2. A lower nematode popula-
tion at harvest will result in fewer nematodes the
following year.

If kenaf must be grown in a ﬁeld with a previous
history of root-knot infestation, reductions in total
yield should be expected. To reduce nematode popula-
tions at planting, chemical nematicides have been
shown to reduce nematode populations and improve

kenaf yields. Currently, the only nematicide that is

_ labeled for use on kenaf is Telone II®

The use. of crop rotations is an effective means of
managing root-knot nematode populations. Tests are
currently in progress to determine the most
economical rotation crop to reduce nematode popula-
tions. Both soybeans and cotton are susceptible to the -
root-knot nematode; therefore, care must be taken
when a variety is selected to be included in the
rotation.
 Although plant-parasitic nematodes have the poten-
tial to reduce kenaf growth and vields, kenaf can be
successfully cultivated as an alternative crop in
Mississippi. This can be accomplished by developing

.a plan to manage the nematode populations. A

knowledge of the nematode species and population
numbers prior to planting will allow the kenaf pro-
ducer to select a management tactic or a combination

"of tactics that will suit the particular needs at each

location. This will ensure the production of a crop that
will be profitable to the producer.

Photomicrograph shows the characteristic feeding habit of the root-knot nematode in kenaf roots. The
female nematode is the spherical body in the lower center of the 'photomicrograph The stylet is
penetrating downward into the vascular system of the root; the large shape extending upward is the
- egg mass, often contamlng 1,000 or more eggs.
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Kenaf Tissue Cultﬁre

" Nancy A. Reichert

The science of plant tissue culture is based on the -

concept of totipotency, which is the ability of in-

. dividual plant cells to grow into complete adult pla'nts.-

The plant.cells do this by responding to “cues” in the

tissue culture media, most important of which are the

_plant growth regulators (PGR’s). Other media com-
ponents include all the nutrients {organic and in- -

organic) necessary for growth in culture (in vitro).
Explant choice (tissue or organ placed in eulture)
also aids in determination of outcome. If true-to-type

" plants are desired, shoot tips and axillary buds are

usually employed for direct _érowth and regeneration.
If the goal is plant improvement, plants of altered type
are desired. Therefore, explants, such as leaf and in-

ternodal stem sections, would be utilized i in adven—' :

titious (indirect) regeneration protocols _

In plant improvement strategies, tissues in culture
can be manipulated in various ways, depending on the
desired outcome. Regardless of desired end produet,

the- first goal is to develop reliable adventitious"

regeneration protocols for the plant of interest,
With kenaf, Hibiscus cannabinus, our research

group at Missigsippi State University was the first to

regenerate intact kenaf plants in vitro McLean et al.,

1992). Internodal stem explants of Tainung 1 were -

tested on media containing different combinations
and concentrations auxins and cytokinins (PGR’s)..
Within 5 days, callus (growth of undifferentiated

| cells) formed around the periphery of the explants.

Within 30 days, adventitious shoots developed from

and placed on a different medium for root formation.

" Intact plants were then transferred to soil for con-

tinued growth.
Since the initial research, we have optimized adven-

~

1y available) are used to dlgest away the plant cell

walls. Typical enzymes used for this purpose are a
cellulase (digests cellulose) plus a pectinase {(digests -
away pectins). Generally, millions of protoplasts can
be harvested from each gram of leaf tissue (approx-
imately 1/30 oz). . :
Once cell walls are removed, various mampulatlons
can be performed on these “naked” cells. Manipula-
tions include genetic engineering and cell fusion

" strategies (discussed below).

" We have optimized protoplast isolation and culture
protocols for six kenaf varieties (H41, E71, G4, G45,
G51, and Tainung 1) and are currently modifying our .
adventitious regeneration protocols to fit into our pro- ‘

" toplast protocol.. -

* . the callus on various media. The shoots were excised .

- titious regeneration protocols for kenaf, starting with .

internodal stem and leaf sections. We can reliably'"r

regenerate three hew varieties: Everglades 41 (E41),

Guatemala 45 (G45) and G48 (N.A. Reichert and D.

Liu, 1994: manuscript in preparation).

In 1993, we field-tested 28 E41 tissue ciilture
regenerants (Ry), and currently are in the process of
analyzing their progeny (R,). In 1994, we will be field
testing hundreds of R, regenerants from each of these
varieties.

Angther explant type used in adventltlous régenera-

tion protocols are protoplasts, which are plant cells
without cell walls. Hydrolytic enzymes (commercial-.

N ancy A. Reichert is an Assistant Professor of Horticulture, Depart-

ment of Plant and Soil Sciences, Mississippi State University.

With the dévelopment of adventitious regeneratlon
protocols, plant tissue culture can be used as a tool
for use in crop improvement strategies. Three projects
interrelated with kenaf tissue culture, plant breeding,

-and genetic engineering are briefly described below.

(1) Screen for improved traits resulting from
somaclonal variation. Plant cells in tissue. culture
have mutation rates much higher than the rate that
normally occurs in nature. Because of this, plants
regenerated from these cells display a higher frequen-
cy of new or altered traits. These altered plants aris-
ing from culture are called somaclonal variants.

Many researchers have used the somaclonal varia-

“tion phenomenon in the past to improve other plants.

Some altered traits that have been observed include

_variations in pathogen/disease resistance, leaf shape,
growth habit, maturity date and yield (Larkin and

Scowcroft, 1981; Evans, 1989). Examples of plants im-
proved in this manner include ornamental, vegetable,
and agronomic crops: New carrot, celery, geranium,
pepper, and tomato varieties have been developed in

" this manner.

We have, and will continue to screen our
regenerants (R, and R,) for new or altered traits.
Superior plants will then be incorporated into the
kenaf breeding project at Mississippi State University.

(2) Develop tetraploid kenaf via protoplast fusions

- (electrofusion) for trait assessment and breeding to
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related species. Normal kenaf has 36 chromosomes
(diploid—two complete séts of chromosomes) in each.
cell. Protoplast fusions (combining two plant cells in-
to one) are used to. increase the total numbers of
chromosomes in each cell. Two kenaf cells fused

-together would create a cell containing 72

chromosomes (tetraploid—-four complete sets’ of




chromosomes) Plants regenerated from this cell '

. would contain 72 chro,mosonles in alt cells Tetrap101d
plants, in general, display more vigorous growth
" habits than their diploid counterparts. '

We would like to perform electrofusions with kenaf

. protoplasts for two distinct reasons. Since kenaf is

3 _Imorove kepafvia gelieﬁc engineering. Previous

- research by others (Banks et al., 1993) proved that .

- kenaf can be genetically engineered. Unfortunately,

- because of - their experimental design, they were

harvested for its fiber, we want to’ determine if

tetraploid kenaf can generate greater amounts of fiber

_ per plant. We also would determme any eﬁ'ects on
" fiber quality.’ . g
" Tetraploid kenaf would also be mcorporated into

a breeding program -to introduce -resistance or

‘tolerance to a devastating plant pathogen. Kenaf is
extremely susceptible  to . root-knot nematode

unable to regenerate transgenic (engineered) plants.
Because of our regeneration protocols, we should be
able to genetically engineer kenaf tissues and

' ~ regenerate transgenic kenaf for field growth and-

(Meloidogyne incognite) damage, which can greatly af- -
fect yield. Roselle, Hibiscus sabdariffa (tetraploid —-72

chromosomes), a speciés related to kenaf, displays
nematode tolerance (no yield reductions). Because of

differences in chromosome numbers, sexual crosses

between the two species are nearly impossible. With
generation of tetrapldid kenaf, sexual crosses to

' roselle should be ‘possible for 1ncorporat10n “of

nematode tolerance into kenaf.
We have developed reliable electrofusion protocols

for kenaf protoplasts designed to be incorporated in-

analyms In fact, plant transformation protocols are
currently being developed to coincide with our defined
regeneration. protocols for immediate use once genes,
are identified for’ transfer 1nto kenaf
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Desiccation of Kenaf with Roﬁodup

oA

+ Mark E."Kurtz, Marty J. Fuller 'and_ John G. Black

- One method of harvesting kenaf in MlSS]SSlppl s
" .to mechanically cut the crop using a forage chopper
* and blowing chopped stalks into a cotton boll buggy -

for transfer into a module builder for in-field storage.
. In Mississippi, however, if harvest is delayed past late
October, rainy weather often makes harvesting dif-
ficult if not impossible. To build a kenaf module, stalk
moisture must be less than 30% or thie module ‘will

"go through a heat generated by microbial action. To
avoid these problems, kenaf moisture must be reduced -

below 30% and harvested before late Oétober:

 In 1990 and 1991, Roundup® was evaluated as a.

preharvest aid in kenaf at 4.0 Ib ai/A after kenaf had
bloomed. In 1992, Roundup was evaluated at 6.4 1b/A

at three timihgs; prior to first bloom (FB) August-

. 24,1992, 2 weeks after FB (September 9), and 6 weeks

. after FB (October 6). In 1993, Roundup was evaluated -

at 6.4 and 3.2 1b ai/A at three timings prior to first
bloom (September 2, 20, and October 4 ,1993). In'1993,
kenaf did not bloom before the third application.
In 1990, 1991, and 1992, Agri-Dex® (0.625% v/v was
added to all treatments. In 1993, X-77® was added at
1.0% viv. In 1990, chemicals were applied with a hand-
held CO,-charged sprayer delivering 20 gpa. All other
" treatments were applied with atractor-mounted com-

o pressed air system at 10 gpa.

In 1990 and 1991, Roundup failed to desiccate kenaf
‘stalks at 1, 2, or 3 weeks after treatment (WAT). At
3 WAT, kenai' stalk moisture was higher in the Round-

" up treatment than in the untreated. In 1992, kenaf

. stalk moisture was reduced to 16% 3 WAT when

Roundup was applied prior to FB. Kenaf stalk
moisture was reduced to 81% and 19% with Roundup
applied 2 weeks after F'B by 4 and 5-WAT, respéctive-
ly. Stalk moisture was not reduced at the latest tim-
ing. In 1993, whén Roundup was applied at the first
" timing, kenaf stalk moisture was reduced to 18% and
-27% with the high and low rate, respectively, by 3

WAT. With the sécond timing, it took 4 WAT to reduce

stalk moisture to 27% and 42% with the high and low
- rates, respectively; and like 1992, the third t1m1ng did
not reduce stalk moisture.

' These data suggest that timing of Roundup applica- .

’ t1on is very important and the rate of Roundup can

“be reduced to 3.2 Ib ai/A and effectively dessicate -

Mark E. Kurtz is a Plant Physiclogist, Delta Branch Experiment
Station, Stoneville, MS. Marty J. Fuller is a Professor and Agri-
cultural Economist and John G. Black is a Research Assistant I, De-

-partment of Agricultural Economics; Mississippi State University.

kenaf below 30% stalk mioisture in 3 weeks, if the
chemical is applied prior to first bloom. -Additional
research is required to elucidate ‘the effects of air

- temperature at time of appllcatlon and ﬂowermg on

kenaf stalk desu:catlon

' Economlc AnalySIS

Desmcatmn of the kenaf crop offers the opportunl-- L

- . ty of a more timely fall harvest when field conditions
" are generally suitable in late October and ea.rly
' November.

From the middle of November through February,
field conditions, or days suitable for field work, are
hmlted to approximately one day per week on sandy -
soils in the Mississippi Delta. This time period pro-
vides little opportunity for harvestmg, which can lead

to kenaf harvesting activities in March and April.

The March/April timeframe can prove to be disad-
vantageous because this is a period when-farmers
would prefer to be focusmg on goil preparation prac- -
tices for the upcoming crop. If kenaf harvest is tak-
ing place during this time, delays or late planting of

- the crop following the kenaf are possible. This would’

especially be true if the kenaf was foliowed by cotton, :
kenaf, milo, or corn. ' -

An economic analysis was conducted to evaluate the
effects of alternative desiccation dates on the net
returns of kenaf production versus a frost-killed
scenario. The data in Table 1 display the assumptmns
employed -

\

' . Tablel. Assumptions used to pro]ect net returns from

kenaf desiccated at dlfferent dates versus frost-kﬂ]ed

* kenaf.

Desiceation Date -

Potential Harvest Date!

Days Suitable for* T ‘
Harvest Prior to Nov. 30 . = 42.65.

Sep. 2 . Sep. 20 Frost killed :
© Sep. 23 Oct. 27 Dec 10 -

_ 30 1555 0
Direct Cost of Production® (§) . 166 166 133
Yield (tons/acre) 306 420 50

Returns over Direct Costs ($) - 2.19 6510 141.80

1 Date at which crop moisture’ is. less than' 30 percent.

2 ¥rom. “Days Suitable for Field Work™ - Migsissippi River Delta -
- Cotton-Area:, D.AE. Resea.mh Report No. 384 I.oms1ana State
- Umvermty :
- % From “Mississippi State ‘Budget Generator, ' Direct costs are in-

cluded: through the harvestmg phase, does not’ mclude medule.

. tarp or transport

e




For the assumptlons employed in thls paper, it ap-

pears that a significant cost premium is attached to - '

desiceation, especially the eéarly date (September 2).

For the September 2 date, a farmer will experience

ap'proximately‘ $139 in yield loss and chemical cost, -
assuming a $55 per ton value for the kenaf. For the .

" Septemher 20 date, the cost premium is approximate-
ly $77, utilizing the same assumpfions.

A further point that must be noted is the economic
feasibility of the desiccation scenarios. For the yields
assumed in this work, kenaf production would not be

_an earlier pIantmg date or Wlth better growmg con- .

ditions. _
In summary, it appears that the chemlcal cost and

: y1eld loss associated with desiccation are high prices

to pay in order to accomplish a fall harvest of kenaf

", in the Misgissippi Delta. Farmers who are growing
~ kenaf will have to carefully formulate a farm plan

that incorporates a late harvest-of frost-killed kenaf
in CQIlJun(.‘_,thIl with a crop that is planted later, s_uch
as soybeans, or evaluate the potential farm program

- ‘impacts of using this land as idle acres for the follow-

economically feasible if desiccation were employed. -

However, if yields can be increased to about 5 tons per
acre in the September timeframe,desiccation could
be a feasible alternative. This may be pqssible with

ing year. As future research developments occur in the
plant breeding and agronomic areas that might in--

- crease early yields, the potentlal of desiccation may
be Worthwhlle. :
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In-field Separation of Kenaf

-

There are two dmadvantages with forage harvesters -

currently being used for kenaf. o o
_First, the harvegter chops-the kenaf into small
‘pieces. The bark or bast fiber must be separated from

the core, and the short bast fibers may limit the usage. -
Second, harvesting normally beging after frost kills

the vegetation. Weather often prohibits prompt
harvest. This delay in harvesting may affect other
field operations the following year. In-field separation
_is an alternative harvest method that. can eliminate
these two problems.
It is easy to separate the bark or bast ﬁber from core

by crushing the green kenaf. The separation machine .

- described here is based on a prototype developed by
Tainan Fiber Crops Experiment Station in Taiwan in

1975. The schematic diagram (Figure 1) shows the . .

basic principle of the separation.

The whole kenaf stalk is fed into the machine. The _

. ﬁ_rsfs two crusher-rollers crush the stalk, which is then

Lung-Hua Chen is a Professor and Agricultural Engineer, and .

Jonathan W, Pote is Associate Professor and Associate Agricultural

Engineer, Department of Agricaltural and Blologlca.l Engmeermg, .

Mississippi State University.

Lung-Hua Chen and Jonathan W. Pote

beaten by the beater-roller. This action separates the

‘bast fiber from the core. The stalk is then fed into the
" third crusher-roller while the core falls downward. The

crushing  and beating process repeats through the '

third crusher-roller and the second beater-roller; the
last ¢rusher-roller removes the remaining core
attached to the bast fiber. The whole léngth bast ﬁber
i¢ the end product.

The crusher-roller consists of a 3/;—mch thick 5%-inch
OD steel pipe with twelve 1%4-inch by %-inch steel

“bars welded to the periphery of the pipe. The beater-

roller consists of four 2-inch by %-inch steel bars sup-

ported by four equally-spaced %-inch thick steel plates

welded to a 2-inch shaft. The outside diameter of the
crusher-roller is 8 inches and that of the beater-roller
is 13% inches. With the crusher-roller operating at

i

267 rpm, the linear speed of the roller is 9.2 feet per

second. Therefore, for a 10-foot long kenaf 'stalk, the

- separation time takes less than 2 seconds. -
The speed of the crusher-roller affects the perfor-

mance in bast and core separation. OQur preliminary

(Fjgure 2).

BEATER
ROLLER

R e CRUSHER
= - : ROLLERS -

e

Flgure 1. Schematlc dxagram of separatmn prmc:ple used in the prototype kenaf

harvester ’
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, test indicates that the roller speed around 288 revolu-
tions per minutes produced the best separation _




% of Core Remaining with Bast
12

ob—: ) LI 1

200 235 252 270 288 305

CrQsher Roller (rpm)

Figure 2. Preliminary tests indicated that a roller
speed of about 288 revolutions per minute results in
the best separation of kenaf bast fibers from the core.
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The crusher-roller did damage the skin of the bast
fiber. An Instron test showed that the tensile strength

‘of the machine-separated bast was about 75% of that -

of the hand-stripped bast. Whether or not the separa-
tion process reduced the strength of retted kenaf fiber
remains to be tested. : '
" The ease of bast and core separatlon depends on the
moisture content of the kenaf stalk. Green kenaf
stalks have a moisture content around 70% wet basis.

- When the moisture content of kenaf is lower than

50%, the separation of bast from core becomes dif-
ficult. Whole stalk kenaf dries down very slowly after
harvest. In our tests,it took at least 3 weeks for the
kenaf to dry down from 70% to 50% moisture, -
Seme visualized advantages for in-field separatlon
are:
(1) Because the resulting bast fibers are several feet

in length, their use may be broadened.

{2) Bast fibers dry within a day, fac111tat1ng storage.

-{8) Core can be more easily collected. ’

In order to fully utilize the machine capacity, it is
necessary to have some means to harvest kenaf i in

large quantities and transport the stalks to a central

location for separation. Another approach is to develop
a machine that will harvest the kenaf stalk and
separate the bast and core in the field just as the com-
bine does for grain crops.

-Our effort for the 1993 year was to build a-once-over

" kenaf harvester. A used John Deere grain combine -
. was used as the prime mover and power source. The

geparation unit was built to fit in the combine.- A
Kemper head and a feeder house of a forage harvester
were attached to the front of the separation unit..
The self-propelled-harvester worked satisfactorily
most of the time when there was a continuous feeding
of the kenaf. Occasionaily, the intermittent feeding -
of kenaf from the Kemper head to the feeder house

caused a large bundle of kenaf passing through the

separation unit. This caused the breakage of the roller
chain or the bearing housing. Further refinements are
necessary ‘to achieve a continuous field harvest with

_ this unit.




| AnEConor'nic Analysis of Kenaf Separation

Marty J. Fullex and Jeff C. Doler

Because of the desirable qual1t1es dlsplayed by the

kenaf bark and core, fiber separation is necessary to

 allows modules to be unloaded from the truck or yard

‘utilize the full potential of the kenaf plant. Several -

alternative methods of separation are available.
. The general objective of this study was to estimate
the costs and returns of kenaf separation for the
rotating drim concept marketed by The Lummus

Development Corporation. The raw product form.

necessary for this system.is that which has been
chopped into short lengths and decorticated.

Methods and Procedurés

"The synthetic firm‘a‘pproach was used to estimate
the capital requirements, annual ownership, and
operating costs for the kenaf separation facility. Con-

ventional economic principles were applied to:

‘estimate costs at three rates of processing 6, 9, and
12 tons per hour of raw material. Three rates of pro-
cessing were evaluated because the true performance
rate of the system is not known at present, but is ex-
pected to fall within the range identified. Utilizing

" assumed prices for the bark and core output of the
kenaf separation facility; net returns were caleulated

for the three rates of processing.

Processmg Plant Scenario

The processmg facility evaluated has undergone a

few minor modifications such as on-site bale storage
and open-air core storage, but otherwise, the facility
- i3 arranged according fto cotton gin standards. The
kenaf fiber is packaged for transport at field-side us-
ing conventional cotton module builders; which are
typically 8 feet by 32 feet and weigh approximately
6 tons, The modules are transported to the process-
" ing facility by a module truck that is equipped with
a chain-driven, tilting bed to permit loading of the
module. The modules may be processed upon arrival
or stored for future use, Stored modules may be moved
with yard movers, which function in the same man-
ner as the module trucks but require a tractor for
operation. '

" The modules are received into the processing plant

by way of a stationar\y‘bed module feeder. The feeder -

. Marty J. Fullet is a Professor and Agricultural Economist and Jeff
C. Doler is a former Graduate Research Assistant, Department of
.Agricultural ECODOmlCS, Mlssms:ppr State University.

mover onto a moving conveyor. The conveyors carry

the material through a disperser head, which breaks - "’

down the module, allowing the material to be moved
by airflow through a dryer and into the separation
process.

The material is moved through galvanized ductwork
by air where it is discharged into a separation

cylinder. The separation cylinder is a large rotating

drum with a series of screens and baffles. The bark

. fiber is the lighter of the two fractions and, therefore,

remains within the separation cyhnder The- core
material fails through openings in the screens onto
a belt conveyor and is deposited into another system
of galvanized ductwork for mevement to core storage.

The bark fiber is discharged from the separation
cylinder by gravity and moved by air to the hydraulic
press.for baling and weighing. The press, a universal
density model common to the ¢otton industry, pro-
duces a bale measuring 21 inches by 54 inches with
a bulk density of approximately 28 pounds per cubic

foot. The baled b8rk can be stored on site in the bark

warehouse or delivered to buyers. The bark warehouse
is capable of storing up to one month of production
and is based on cotton bale storage standards with -

appropriate fire and safety precautions.

Investmeilt Costs

Estimated investment requirements for the syn-

thesized facility totaled $1,983,101. The module
feeder, separation unit, and bale press comprised a -

- major portion of total investment, representing almost

56% of investment. Land, buildings, and im-
provements totaled approximately $404,000, or about
20% of total investment. The module truck was the
next greatest cost item at $250,000 or 12.61% of total

" . investment. No other single item accounted for more

than approximately 2% of total investment.

Annual Ownership Costs:

Annual ownership costs are incurred regardless of
whether the facility operates or not. Those items .
representing ownership costs include depreciation, in-
terest on investment, taxes, and insurance. Deprecia-
tion was calculated using the. straight-line method
assuming a zero sdalvage value. Interest on investment

- was charged at arate of 9% on one-half of investment
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for all deﬁreciabie'items and 8% on the full vaiue of

land. Insurance estimates were provided by a firm

that underwrites the separatmn facility owned by -

Mississippi Delta Fiber Co-op (A.A.L.).
The standard assessment for property tax in

Missieeippi is based on 15% of the appraised value of

- land, buildings, equipment, and inventory on January

1 of each year. The appraised value of land was

quarterly basis, or the tlme period required for inven-
tory turnover.

Total Annual Cost_

. Total annual cost fo;." the kenaf separatioi_i' faeility

" operating at 6, 9,-and 12 tons per hour wags $726,496,

assumed to be original cost and the appraised value

- . of buildings and equipment ‘was assumed to be
-average investment. The mlllage rate, 85.21, was an

' average rate used in Tallahatchie County, M1ss1s31p- .
Estimated annual ownershlp costs totaled -

pi.
$258 980.

Annual Operating Costs
Annual operating-cests', also referred to.as vari'able
costs, may be defined as the cost of operating the facili-
ty. The variable resources’ include labor, utilities,

repairs and maintenance, supplies, general office
overhead, and interest on operating capital. -

$762,043, and $797,591, respectively. As would be ex-

- pected, annual ownership costs represented a smaller '

percentage of total annual cost as processing rate in-
creased, ranging from 35.6% at 6 tons per-hour to

. 32.5% at 12 tons per hour.

Labor cost represented the smgle largest compo-

- “nent of total annual cost. Estimated labor costs were
- $223,000, $233,500, and $244,000 for the6, 9, and 12
. tons per hour processing rates, respectively.

Omn a per unit basis, annual cost of processing based

oni incoming raw material was $75. 68 per ton at 6 tons

- per hour, $52. 92 pertonat9 tons per hour, énd $41.54.

 per ton at 12 tons per hour: Estunates of costs based

solely on- output of bark fiber were $227.02, $158.76,
and $124 62 per ton at 6, 9, and 12 tons per hour,

' respectlvely

Labor requirements were based on the level of out- .

put- The wage rate was assumed to be $5.25 per hour,

which included fringe benefits at 15%. Salaried labor

- included fringe benefits assumed at 20%. Total labor

costs varied according to. the rate of output.

Electricity requirements for the facility were

estimated based on an assumed efficiency of 60%. The
water requirements for the facility are minirnal, with
the two uses being normal household type use in the

~ office building, and, in the case of fire, in the process-

ing area. For these conditions, it was assumed that

monthly water consumption would be 3,000 gallons.
The telephone requirements and costs were-

estimated based on the number of salaried personnel
and the average call duration. For the assumptions
employed, it was estimated that monthly telephone

" charges would average $360.
' Repairs and maintenance for the faclhty were

calculated based on estimates of average repairs over
the useful life of the equipment, expressed as a percen-

" Esti_mateci Net Refui‘ns_ |

To analyze the potential profitability of the syn-
thesized facility at the alternative procéssing rates, ‘
total returns were estimated assuming a bark price
of $250 per ton and a core price of $40 per'ton. A raw

) material price of $56 per ton was also assumed.

Analysis of the estimated net returns reveals that
a processing rate of 9 tons per hour or greater must
be maintained to cover total annual costs. All levels
of processing above 9 tons per hour appear to be
economically feasible based on the asusmptions of this

* study. However, the 6 tons per hour rate dees not prove

tage of initial investment. Estimated life and

estimated repairs and maintenance were ‘based on

manufacturers’ specifications, dealer estlmates and

. personal interviews with gin engineers.

Supplies and services include parts, bale bagging, -

bale ties (both - wire and rope), fuel and lubricants, -

general office overhead, and miscellaneous supplies.

Spare parts for the separation facility are a major por- |

tion of supplies-and services. However, the stock of

Interest on operating capital was estimiated assum-

_ing an annual rate of 9%. It was further assumed that
' operating capital would be necessary on a

to be an economically. feasible a.lterhative..

Conclusions

The major conclusmn that can be drawn from thls
study is that the processing or performance rate is
critical to the economic feasibility of the ‘described

. system As soon as adjustments in the process are

made and an actual performance rate is proven, much .
can be determined as to feasibility.

* Another important factor that should be noted per-
tains to the assumed prices of the bark .and core

material. Obviously, any changes i in this price struc-

. ture can have a significant impact on proﬁtablhty

- parts must be maintained to minimize down time.
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A more thorough and complete analysis can be
found in “Ani Economic and Cash Flow Analysis of
Kenaf Separation,” an unpublished M.S. Thesis by Jeff

- C. Doler, Department of Agncultural Economics,

MlSSlSSlppl State Umversn;y _ -




- Medicine to determine the potential use of kenaf as
ammal bedding. -

using kenaf. Daﬂy obsétrvations were made from the
time the stalls were chosen. General ohservations con-
cluded-that absorption was exceIlent The kenaf pro-
. duced less dust than softwood shavings produced For
this reason, kenaf was détermined to make an ex-
- cellent large animal bedding.

- - The second trial involved using kena.f that had been
hammermilled to approximately 3/8-inch cubes to be
. used as a bedding for rodents. In conjunction with this
- ‘trial, a sample of kenaf was sentto the State Chemical

g

" Care, College of Veterinary Medicine, Mississippi State University.

- Two separate studies were conducted at. the_'
Mississippi State University College of Veterinary-

" For a 2-week period, two horse stalls were bedded '

Roy Watkins is Manager of Laboratory Animal Resodrces Animal

The Use of Kenaf as Bedd_mg
for Horses and Laboratory Anlmals

Roy Watkins - - .

- Laboratory for analyms No residual chemlcals were

found in this sample.
The laboratory animal trials were done in two
stages. First, one group consisting of six arl_lmals was

bedded on kenaf. The animals were observed for 2
weeks for any adverse reactions. The animals did not

seem to consume aiiy significant amoimt of the bed-
dlng, which was a.concern because of the protein con-
tent of kenaf. After this, approx1mately 40 cages of
mice and rats wete housed on kenaf bedding for a total
of one month. As with the horse bedding, dust was low
‘and absorption high. .

Overall, according to the trials we ¢ have conducted
kenaf is a high-performance animal bedding material.
Further testing would determine ammonia levels
within the cage. Based on the findings, cage changes
could be done less frequently leading to'substantial
savings. If the ammonia studies prove that cage
changes can ‘be done half as often, a large potential .
market WOuld exist for laboratory animal beddmg

Kenaf can be utilized as a high-performance bedd_in‘g‘ for animals. It has excellent_absorpy
tion and produces léss dust than commonly-used wood shavings.
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- Kenaf for _Broiler_Litter

J.D. Brake, M.J. Fuller; C.R. Boyle,
‘D.E. Link, E.D.-Peebles, and M.A. Latour 7

. _Pine shavings-and sawdust (PS) is probably the most
popular broiler litter material in use. It is considered’

the benichmark by which all other prospective litter

materlals are compared. However, the growing scar-

city of pine byproducts because of their use in parti-

cle board manufacture necessitates the search for

alternative litter materials.
Some byproducts that are suitable as litter
materials are not always economically available to the

poultry ‘industry because of transportation costs.

Therefore, kenaf presents the opportunity for poultry
producers to raise their own litter in their ‘backyard”

* Two successive broiler growout trials were conducted

to evaluate PS, kenaf core (KC), and whole chopped-

" kenaf (WCK). The KC was the spongy center portion
of the kenaf plant. This material contained very lit-
tle of the fibrous bark material. The WCK was the

- whole kenaf plant.that had been ¢ut and processed

- through a silage chopper.
In Trial 1, each Htter material was placed into 12
experimental broiler growout pens at a depth of ap-
proximately 10 cmi (4 inches). Broilers were reared to

" Trial 1 than did the kenaf products. The PS was ap-

proximitely twice as dense as the kenaf products. -
Therefore, the differences observed in the chemistry

of the litter material thoughout Trial 1 were probably

due to a weight dllutlon effect.
Litter caking mirrored these results. The PS ex-
hibited significantly less caking then the kenaf pro-

_ ducts. The WCK exhibited the worst caking because

of the fibrous bark, which acted to form a mat with
manure. This characteristic was undesirable. However,
the differences that we ‘noted in the physical and
chemicaljpropeftie_s of the litter materials did not

. significantly influence broiler body weight, feed con-

) version, Or carcass grade

All litter was turned and mixed prior to Trial 2 in
an effort to break up the cake that formed in Trial

1. The pens containing KC and WCK were top-dressed

. 42 days of age according to industry standards. Lit- |

ter samples were taken at 1,21, and 42 days during
growout to evaluate litter moisture, nitrogen, pH, and

ash content. Body weight and feed conversion were -

determined for all broilers at 42 days of age. Carcass
grade was determined at 43 days of age during pré-
cessing. Litter caking was scored after all broilers
were processed.

As expected, litter moisture (M), nitrogen (N), pH

and ash content increased in all litter materials dur-

ing Trial 1. This was due mainly to the accumulation

of manure as the broilers grew. The PS exhibited lower .
~ moisture, nitrogen, pH, and ash contents throughout

J.D. Brake, former Assistant Professor of Poultry Science, is now

a faculty member at Virginia Tech, Blacksburg; M. J, Fuller is Pro- -

fessor, Depariment of Agricultural Economics; CR. Boyle is Assis-

. tant Professor, College of Veterinary Medicine; D.E. Link and M.’
. A, Latour are Graduate Research Assistants and E.D. Peebles is

Associate Professor, De_partmgnt of Poultr_y Bcience.
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in an attempt to attain equivalent litter weights in
each pen. All other procedures were conducted as in
Trial 1. The chemical . differences between litter
materials that were noted in Trial 1 were not as evi-
dent in Trial 2. However, WCK still exhibited the
highest caking values at the end of the trial. Broiler
body weight, feed conversion, and carcass g‘rade were

not affected by litter type.

In conclusion, the chemical differences between lit-
ter materials in Trial 1 were due to the dilution ef-
fect of the denser PS. When litter weights were

equilibrated in Trial 2, the differences were not as ap-

parent. Broiler performance was not affected by lit-
ter material in either trial. However, the cakmg that
oceurred in the WCK pens was a major concern. The
form in which WCK was used in'these trials caused
several handling problems. These characteristics

‘make WCK undesirable for use in an industry setting.

If a process for on-farm kenaf harvesting could be
perfected where bark and core could be separated,
poultry farmers could foreseeably grow their own lit-
ter material and produce a sellable fiber. Consider-
ing the size and density of the poultry industry, the
fiber could be produced in quantities that may justify .
a fiber market in poultry producmg areas.




Research has détérrni_ned that kenaf plant fines,
milled fines, and milled core have exceptional absorp-

be used as oil sorbents in industrial socks pillows,
booms, or floor sweeps.
" Researchers at the Milsaps Sorbent ‘and” En-
vironmental Laboratory in Jackson, Mississippi, com-
pared the absorption performances of kitty. litter, peat
moss, and various types of polypropylene fabrics to
- kenaf materials. To determine the level of sorbency,
-these materials were tested in diesel fuel, light-weight
crude petroleum, and heavy-duty crtide-petroleur_n.
The results indicate that the most efficient kenaf
materials are the kenaf plant fines, which are essen-
tially the particles from the separation process, and
milled fines, which are the core that has been ham-
mermilled. The two polypropylene fabrics used in this
study had the highest sorption rates of the materials
tested. However, in the light crude test, the sorbency
of the kenaf plant fines (11.98 g) was greater than the
poorer polypropylene fabric (9.81 g) and is within the
same range as the better polypropylene fabric (16.61
_&). This is an important discovery since polypropylene
has become a standard in industrial situations. The
kenaf plant fines performed better than all cther
kenaf materials in the diesel, light crude, and heavy
crude tests (Tables 1, 2, and 3). Both the kenaf plant
fines and milled fines performed better than peat
moss and kitty litter in all tests. The greatest dif-
ference was found in the light crude test (Table 2).
Kenaf plant fines consist of pores that not only sorb
oil but also prevent the oil from leaking after absorp-
‘tion. This property will be very important to in-

minimization in industrial settings. .

Milled core kenaf was compared to extruded kenaf
The milled core was determined to perform. better
than extruded kenaf in all three tests (Tables 1, 2, and

materials because of reduced porosity. The extrusion
process compacts the pores; therefore, the pores are
unable to sorb oil easily.

fines and kenaf milled fines are excellent sorbent
materials, both of which are comparabIe to sorbent
materials that are currently used i in industrial set-

ment of Agricultural Economics, Mississippi State University.

" tion properties. For this reason, kenaf may possibly

3). Extruded kenaf does not: sorb as'well as other keraf

Catherine E. Goforth is a Graduaté Research Assistant, Depart-

- ‘ _Catherirle ‘E. Goforth

The Evaluation of Kenaf as an 011 Sorbent

tings. Also, nculled core is very comparable to currently
used floor sweep products.

Kenaf shows definite potentlal for use in socks,
booms, and pillows because of its absorption and reten-

_tion properties. These properties will be beneficial in

helping to manage the handling of industrial waste.

~Reference

Millsaps Sorbent and Environmental Laboratory. Research Report:
Kenaf Project, M1551331pp1 State University.. December 30,
- 1992,

Table 1. CdmpariSDn- of'sorbents in #2 Dies'el.‘
- ' Mediitm adsorbed

Product per gram of sorbent
Milled Core 1 211g
Milled Core 2 - 439g -
Milled Fines 554 g
Fines 7.02g -
Screened Ext. Core A7g
Bcteened Ext. Fines 182 g
Peat Moss 350 g
Kitty Litter - 4dg
Polypropylene + 18316 g
Polypropylene -

‘dustries because of great concerns regarding waste

922 g

Table 2. Comparison of sorbents in T-102 Light Crude.
' ' Medium adsorbed

Product ) per gram of sorbent
Milled Core 1 244 ¢
Milled Core 2 587 g
Milled Fines 6.92 g
Fines : 1198 g
Screened Ext. Core 1.08 g

. Screéned Ext! Pines 223 g

. Peat. Moss 348g
Kitty Litter. 451 g
Polypropylene + 16.61 g

: Polypropylene - . ‘98lg.

’ I_J.roduct, . ’

' The results of the study conclude that kenaf plant |

‘ Table 3. Companson of sorbents in T-201 Heavy Crude.

" Medium adsorbed’
per gram of sorbent

Milled Core 1 187 g
Milled Core 2 2.90.g
Milled Fines 164g
Fines B 5.00 g
Screened Bxt. Core 150 g
Screened Ext. Fines - 119 ¢
Peat Moss 123 g
Kitty Litter -312 g
- Polypropylene + 1521 g
\;P_olypropylene - 981 g
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Kenaf Core as an Enhancer of Bioremediation

-

A. Borazjani and Susan Diehl

The wood treatment industries have been in opera-

- tion in the United States for more than 100 years. Two
of the more potent and most commonly used wood

preservatives are . pentachlorophenol (PCP) and ™ = -

creosote. These preservatives are used to treat wood
products such as crossties, utility poles, marine plles
 and structural lumber.

Before federal and state laws regulated the use of -

these pljeservatwes misuse in the handling, acciden-

tal spillage, and improper disposal of creosote and

PCP led to large areas of contaminated soils and
- water. Industrial sites contaminated by past use of
PCP and creosote are being cleaned up by natures
‘own bacteria and fung1

bioremediation. During this process, contaminants
{(such as PCP, creosote, and petroleum pr'dducts) can’
be converted to harmless byproducts (such as carbon
dioxide and water). Bioremediation is far less expen-
sive when compared to other cleanup methods, and
it does not require transport of hazardous wastes
through cities and communities. The soil itself is not

~_destroyed, and, unlike incineration, bioremediation
does not produce hazardous ashes. Bioremediation has

Research by the Envuonmental B1otechnology" -

- Group of the Mississippi Forest Products Laboratory

(MFPL) is identifying microorganisms and methods

of carrying out this process, which is called._

- A. Borazjani is an Assistant Professor and Susan Diehl is a Research
Scientist [, Mississippi Forest Products Utlhzatlon Laboratory,
MlSSlSSlppl State Umvermty

" been approved by the Environmental Protection Agen-

¢y (EPA) as the cleanup method for more than 20
abandoned wood-treatment facilities. :
One problem encountered when using blo_remedla- _

tion on contaminated soil is the soil environment often

does not éncourage the bacteria and fungi to degrade
the pollutants. Pollutants often absorb to soil particles
in such a way that the microorganisms canmnot come

‘in ‘contact with them. This makes the:pollutarits

~ unavailable for breakdown. Other environmental fac-

tors that greatly influence breakdown rates include

-temperature, oxygen, nutrient availability, pH,

moisture content, light intensity, and organic matter.
Many of these environmental factors can be controlled

Because of its absorbency, kenaf core is being tested to enhance blofemedjatmn of contaminated soil
"in land-farming experiments. This process uses conventmnal soﬂ management techniques to enhance’

. degradation of po]lutants by soil microorganisms.
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by a process called land-farming. Land-farming is the
treatment of contaminated soil using conventional soil
management techniques such as tilling, irrigation,
and fertilization to enhance microbial degradation of
pollutants.
Researchers at the MFPL have been looking at dif-
ferent ways to speed bioremediation of contaminated
soil by altering the soil environment. One w4y to alter
- the soil environment, and hopefully enhance pollutant
breakdown, is through the addition of organic mat-
ter. Kenaf has been shown to have an excellent abili-

ty to absorb oil, equal to the best synthetic organic 7

products. Kenaf fines also contain many pores, which
will not only absorb the oil but also allow for less
leakage or release of 0il once absorbed. These pores

will also allow much greater contact between the oil .

and the microorganisms. Kenaf is also biodegradable,
is high in protein, and contains very large numbers
of natural microorganisms,

Preliminary studies at.the MFPL have found that
kenaf absorbed more than-55% of the oil from oil-
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Thus,

contaminated soil. Removal of pollutants from soil

particles by the kenaf should make the pollutants
more available to the microorganisms, thus enharec-

‘ing pollutant breakdown. In addition, the leaching
- potential of kenaf appears to be low, with only 0.02%

of the oil leaching from contaminated kenaf. This’
means that, once the pollutant is absorbed to the

“kenaf, only a very small amount will leach from the

kenaf into the groundwater.

Microorganisms native to kenaf were able to
biodegrade 55% of the oil from.contaminated kenaf.
the kenaf itself may provide more
microorganisms to assist in the bioremediation. We
believe that kenaf has a great potential as an effec- .
tive enhancer of bioremediation of organic wood-
treating wastes because of its biodegradability, ex-
cellent sorbency, cost, size, and environmental
friendliness. Because of these capabilities, researchers
at the MFPL aré exploring the use of kenaf to enhance
microbial degradation of seil contaminated with PCP

and creosote.




Kenaf 'Cdr_e as a Board Raw Material

'Ibfry Sellers, Jr., Géorge D. Miller, and Marty d. Fuller

. In the United States, more than 60% of all timber
harvested is manufactured into pulp and paper pro-
ducts (1). Increasing costs and decreasing quantities
of desired species have led to some pulp fiber impor-
tation into the United States. For example, the United
States now imports more than 50% of its newsptrint
paper stock, particularly from Canada (5). Kenaf fiber
~ has been suggested as a supplemental fiber source for
“mewsprint pulp as well as a potential raw material for

board manufacture (2, 4, 6).

- As a raw material in test runs by several
newspapers, the whole-stalk kenaf fiber is reportedly

o as sturdy as wood pulp paper, but is generally

brighter, requires less ink and has less ink rub-off (2).
More recently, it was determined that separation of
the bast and core fractions would be necessary for
- kenaf to become commercially viable as wood pulp (3).
This separation allows the development of markets,

material. in low-density. composites. Such use in a
value-added product would alse enhance the overall

~suecess of kenaf as a viable agricultural crop.

Kenaf core material was secured, dried, and made

- into 16b/ft* panels. No problems in processing

(adhesive application, felting, or pressing) were en-
countered. Panels were made at two press times (7.4

- and 5.7 minutes) for comparison. The assembly time
(time from resin application to panel full hot-press

pressure) was 20 to 30 minutes. Two panels per press
cycle were made for a total of four. Two boards, one

- from each press cycle, were cut into specimens suitable

primnarily specialty pulp, which was not possible Wlth T

the unseparated product. As a result of the separa-
tion process, a considerable amount of core material
is generated.

The obJectlve of this Work was to evaluate kenaf core

Terry Sellers, Jr., is a Professor and George D. Miller is a Research
Assigtant, Mississippi Forest Products Utilization Laboratory; Mar-

ty d. Fuller is Professor and Agricultural Economist, Department "

of Agricultural Economics, Mississippi State University.

for testing strength properties, dimensional stabili-
ty, and water absorption properties and acoustical pro-
perties. One panel (long presstime type) held in’
reserve as a display panel was later tested_for com-.
pression strength and modulus of elasticity. ’
The panel internal bonds were stronger in the panel
with the longer press time. Such results sometimes

‘indicate impreved resin curing with' longer press
- eycles. For a panel of this density, the internal bonds

were apparently quite good.
The water absorption after a 2-hour soaking was

~ . about 120% and after a 24-hour soaking, nearly 250%

for the panel with the longer press time. Water db-
sorption by the panel pressed at the short press.cycle
was greater. The water absorption after 2 hours was

~ 220% and water absorption after 24 hours was 325%.

New products are bemg developed from differerit parts of the kenaf plant 1nc1ud1ng core particles

(left) and kenaf bast or bark fibers (right).
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paned is on the rlght

- The kenaf core appears to be a potential raw
materlal for low-density panels suitable for sound ab-
-aorptlon type products. More research is needed for
efinitive judgments on its efficacy for construction

plore blends of the core and bast fibers for these
nterior-type - products. - Since . gome insula-
ion/acoustical tiles are made with cold press curing;
'ork is needed to explore the use of kenaf in thege
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Renaf core partlcles (deft) have proven excellent raw materlals for manufacture of low-denSIty in- .. ‘
sulation board panels similar to acoustic ce1]1ng tites. An unpamted panel is in the center, a painted-
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Kenaf Core as a Contalner Medla Component for Woody
| Landscape Plants and Greenhouse Beddlng Plants

Adolph . ‘Laiche, Jr. and Steven E. Newman

The selection of media components to successfully
" produce plants in containers is based upon freedom
from soil pests and harmful chemicals, cost, shipping
weight, availability, water-holding capacity, cation ex-

change capacity, and pH. Current organic and in-

organic materials used to formulate container plant
growth media include pine bark, peat moss, composted
rice hulls, sawdust, mushroom compost, sand, ver-
miculite, and perlite (Bunt, 1984; Nelson, 1991; Whit-
comb, 1984).

Studies were conducted at the South M1s51ss1pp1
- Branch Experiment Station and at Mississippi. State
University to evaluate the potential use of kenaf core
as a substitute for pine bark for producing woody land-
scape plants and as a substitute for vermiculite in

‘peat moss-based plant growth medla for gromng bed-

"ding plants. :

Excellent growth of Ilex ‘Cherokee and azalea
‘Wakaebisu’ was obtained when kenaf core was used
as an organic component of container media. Growth
of plants in media containing kenaf, especially with
composted kenaf, compared very favorably with the
growth of plants in pine bark, the most commonly us-
ed organic component to grow woody landscape plants
in containers.

Results after only one growing season 1ndlcate that
composting kenaf is beneﬁcial for plant growth and
may produce a more stable media. Plants grown in
composted kenaf were slightly larger, weighed more,
and had better root systems than plants grown in

kenaf not. composted. Plants grown -in composted

kenaf were similar in size and weight compared to
plants grown in pine bark. Better root systems were
obtained with pine bark compared to- composted

kenaf, however. Poorest root systems- were obtained

with the kenaf medium that was not composted.

Growth of plants of azalea ‘Wakaebisu’ grown in pine

bark, kenaf that was not composted, and kenaf that
was composted were only slightly different in helght
width, fresh weight, and root ratings.

Crops that are grown over one or more years to pro-

Adolph J. Laiche is Research Horticulturist, South Mississippi

-Branch Experiment Station, Poplarville, and Steven E, Newman

is Associate Professor of Horticulture, Department of Plant. and Soil
Sc1ences, M1551s51pp1 State Umversxty R

" duce marketable plants re’quife the use of organic

components that are relatively stable and do not
decompose at an excessive rate. Composting kenaf for
periods of time longer than 3 months; as was used in .
this study, is needed to further explore composting as
a possible method to improve the stability of kenaf
core.

Preliminary results using kenaf core of several par-

“ ticle sizes, with and without short-term composting,
at four dolomitic limestone rates and two rates of com-
plete fertilizers, indicate that kenaf core can be used
as'a growth medium component to produce woody
" landsecape plants in containers. ‘

Additional nutrition and composting studies with
kenaf core are needed on a wide assortment of .
varieties of woody ornamental plants to determine the
rehabhty of this material for or use in growth media
for the nursery industry. :

Plugs of Celosia argentea (celosw.) Viola x wit-
trockiana (pansy), and Impatiens wallerana (impa:
tiens) were transplanted into 10-cm pots containing
five different peat moss-based media modified with
‘core of kenaf and/or vermiculite. The maximum
height, width, shoot weight, and root weight for all
three bedding plant species were found in the media
containing no kenaf. The pH increased linearly as the ‘
proportion of kenaf increased in the media.

Freshly-milled core of kenaf will not replace ver-
miculite in peatlite medium. Plants were stunted and
chloroetic, indicating traditional nitrogen deprivation -
in spite of the fertility regime. In its raw form, kenaf
core apparently does not have a satisfactory car-
bon:nitrogen ratio for plant growth; therefore, prior
to its use as an amendment, it must be composted.
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Kenaf is a bast fiber crop that has been used for a
long time as cordage, ropes, etc. in other countries.
Studies with kenaf in the United States have been

1nto various products has become the main focus in

iore recent projects, especially since 1986.
. The possibility of extracting fibers from kenaf was

investigated using established retting methods. The
kenaf stalk, when decorticated, offers the opportuni-
ty to extract fibers that may be used in various tex-
‘tile end- products The fiber extraction process affects
fiber properties that are important for the making of
. textiles, both woven and nonwoven structures. Fibers
can be extracted by either bacterlal or chem1ca1 ret-
'tmg processes.
- ‘Bacterial retting experiments were conductéd with
decorticated stalks being placed in water at room
temperature. Staggered retting was done with the

retting of the upper stalk portion. Following the ret-
ting, which can take from 7 to 10 days, stalks were
ashed in hot water-to remove the remaining green

done as final steps in obtalnmg the fiber.

: Chemlcai retting was done using an established pro-
edure with some modlﬁcatmn to'suit Kenaf process-
1ng The decorticated stalks were boiled for one hour

water upon removal and then 1mmedla;tely neutral-
= ized. The material was then washed in hot water
-again. Air drying was followed by comb1ng to obtam
_the fibers, -
. Although the natural retting: process is lengthy, the
resulting fibers have many deslrable characterlstlcs
_The chemical retting process is quick but affects

- and lustér when compared to the bactenally-retted
' fibers. It was found that the rettlng time could be

reduced by a combination of the methods Wlthout af-
- fecting ﬁber quahty : -

Gita N. Ramaswamy is Associate Professor and Catherine R. Boyd
s Professor, Depa.rtment of Home Econormcs, MlSSlsmppl State
University. - - :

mostly concerned with production. While some of the -
‘_research of the 1970’s and 1980’ related to use of
kenaf in newsprint, the commercialization of kenaf

bases of stalks being immersed initially and thenthe
whole stalks. This method was used to prevent over--

sidue. Air drying and, brushing or combing were

in & weak alkali solution. Fibers were washed in hot -

several propertles, including a loss in tenacity, color, -

Kenaf as a Textlle Fiber:
Processmg, Flber Quahty, and Product Development

Gita N. Rei'rlasWamy 'and Catherine R. Boyd

7_ _Data were eollected on the following characteristics

to examine differenices in the fibers extracted by ‘the
two retting methods: réed length, bundle-breaking .

" tenacity, elongation. at- break, color, luster, ‘and

residualgum content. Comparlsons were also made
to determine if varzetal d1fferences affected ﬁber
characteristics.

- Reed length is the total length from base to t1p of

‘the decorticated kenaf stalk before and after process-

ing. This eriteria may be important for fiber yield, and
when intended use is for products such as ropes and

. cordage.

Bundle-breakmg tenaclty is défined-as the load
required to-break a fiber bundle of fixed length and

weight, The flat bundie methed is believed to be a

good indicator of yarn strength and has a. hlgh cor- -

‘ ‘relatlon to yarn quallty index.-

Elongation at break. is the amount of stretch of
a fiber bundle at break and it isan 1mportant measure

‘to indicate the ab111ty to stretch,

‘ Color and luster are important properties, depend- -

Kenaf fibers were processed and used to make a 20%
kenaf/80% cotton blend yarn for use'in Woven textlle
products
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A jacket-weight fabric was handwoven with kenaf in
~ the weft (filling) and cotion in the warp.

Catton and kenaf fibers were handspun and then
handwoven into a rug,

A placemat was handwoven with kenaf in the weft (fill-
ing) and cotton/linen in the warp.

-

ing on the fiber end use; luster has a positive correla-
tion with strength.

Gum content refers to the total wax, 011 hgmn and
other hemicellulosic material. Residual gum content,
the amount of gum left after processing, affects the
fineness of fibers, which uItimately ‘determines the
success of using these ﬁbers in a'fine, woven textile
structure.

The fiber processing and charactenzatmn research
has significant implications, It establishes criteria for
selection and improvement of kenaf varieties for
breeders and growers because breeders usually need
to establish quality with a single plant.

Bundle-breaking tenacity as a measure of fiber
quality would provide quick, accurate results depen-
ding on‘linear density of the bundle. It establishes the
poss1b111ty of extracting fibers for large scale produc-
tion of fibers.

Modified bacterial retting is recommended as 1t pro-
duces fibers with better characteristics; time required
for bacterial retting can be reduced by natural and
synthetic activators.

The fiber characteristics 1nd1cate the feamblhty of "
incorporating the retted fibers into nonwoven struc-
tures that have multiple end uses, such. as in erosion
mats, tea bags, pillow covers, mattress liners, ete. The
trials with fiber processing are being done to reduce
the residual gum content, which will enable extrac-

tion of finer quality fibers that may be incorporated

into blended woven fabrics for domestic and apparel
use, . -

Studies were also'undertaken to evaluate the effect
of residual gum on the quality of fibers extracted from
the base to the tip of the plant. Fiber uniformity was
studied using fiber characteristics and seanning elec-
tron - microscopy. (SEM). Since fiber quality also

‘depends on the molecular structure, the effect of gum

on crystallinity of fibers, extracted by the two methods
was also evaluated. _
The three textile product lmes of 1nterest to the
researchers are (1) nonwovens for uses such as medical
and chemical protection, furmture underlays, linings,
and interlinings; (2) wovens for apparel domestic, and

medical uses (wound dressings); and (3) hand spun and

woven yarns for use in rugs, placemats, and decoratlve

" items.
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To malke the textile products, fibers were processed,
degummed, combed, and sometimes softened. The
fibers for nonwoven products were taken to TANDEC
(Textiles and Nonwoven Development Center) Knox-
ville, Tennessee where preliminary trials were done

to make a melt-blown laminate (polypropylene, kenaf).

The nonwoven laminate made resulted in uniform
distribution of kenaf, which made up 70% of the
laminate by weight. The laminate will- be point-
bonded and finished to obtain nonwoven fabric that




_be tested for barrier effectiveness against blood,
fluids, and pesticide formulations; moisture ab-
ency; abrasion, tear, and tensile strength. Kenaf
inates will be compared with cotton laminates for
ame characteristics.
als with 100% kenaf webs laminated by either
blown polypropylene (MB PP) or spunbonded
ropylene (SB PP) have also been done. These rion-
s are also being characterized and tested for bar-
sctiveness. Kenaf webs were also needle

conditioning filters.

ens were also made at SRRC, USDA New
souisiana, where kenaf was blended with
ene and calendered. This product may be

uged for making yarns and fabrics,

gth while reducing the residual

d to make nonwovens suitable for automoblle.

ure underlays and wallpaper backings,
d in four different ways to obtain

gum content, thus increasing pliability. Fibers from
all four processes were stapled (1 inch) and blended
(80 cotton/20 kenaf) with cotton and spun and knit-
ted at SRRC, USDA, New Orleans, Louisiana.
Fibers were opened hand-blended with cotton, and

“carded to obtain the card lap. The card lap was put

on a drawing’ machme to form the drawing sliver and
then sent for spmnmg Spinning resulted in 900 yards

of yarn of 16s size, z-twist and 15.5 twists per inch.

g of chemical processes were aimed

These yarns were. then knitted into fabric tibes. Of
the four processes, fibers processed bacterlally and

then chemically treated resulted in the best

characteristics; fibers were the strongest, had the

least residual gum content and exhibited the. best
stretch property. The same experiment will be

repeated to confirm the findings and also to make '
more yarns so tests on yarn quality index can be

determined.

.Hand spun/woven kenaf fibers -

Plain and softened fibers were hand-spun and woven
for experimentation. Results of this work- are very en-
couraging and resulted in:

(1) A rug made of cotton warp and kenaf weft {or
filling); -

{2) Fine hand-woven placemats made of cotton/linen
in warp and kenaf in weft; .

(3) Jacket weight fabric made of cotton in warp and
carded kenaf in weft; and

(4) Single and p11ed yarns were spun, -

These preliminary trials with honwoven and woven
textile product lines illustrate the possibility of kenaf
being used as a textile fiber similar to jute, ramie,

-and/or linen. Major obstacles may be the process to

soften and processing costs. Preliminary experiments
with fabric finishes may take care of the softening pro-
blem. So far, tests have been made only with cotton
blends for the wovens and polypropylene for the non-
wovens. In the future, trials may be conducted to blend
kenaf with other manmade or natural fibers to
enhance the natural luster and texture.
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