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INTRODUCTION

Vegeteble fiber could be classified according to the
part of tne plesat from which they are ontained into many
classes amcng whnich bast fibzr group is one of the nmost
important. These fibers are contazined in the inner bast
tissve or bagrk of the stem. In this group are some of the
commercially most important fibers in Egypt, e.g. flax and

censf .

The bast fibers which are often given the designation
of soft fibers to distinzuish them from the hard fibers ere

rbtzined from the stems of various plants.

Flax Linum usitatissimum, L. is the most importent
best fiber crop grown in Egypt, whereas kenaf, dibiscus
cannabinus, L. ranks second after flex with rezard to

=ecrezge 4nd tonnage produced every year.

The screszge of flax fluctuated considerably during tne
last five decales. The annusl acreage of flax amounted to

N £ o . (1>
4oJ4. faddans.

ts soon &s growers expect that the war & will bresk-

out *ney increase the acresge of flsx.

Ve A e e AL r el S e Rk ek L M Al e L kb

(1) xtracted from snnuslly Reviewv of the Department of
Azricultural Bconomy, #sinistry of Azriculture, ART,

1375,



Some of flax fibers produced in Zgypt is exported to
suropean marksts. Ila Egypt, the flax fiber is used in some

industries especially textile.

fzvpt imports about 25000 tons of jute fiber every year
costing approximately 5,000,000 pounds for msnufacturing
bggs, sacks and other important products. Kenaf which is
cnaracterized with heavy yielding compared to jute, could
2e used 1n 2 wide varistion of conditicns. In addition,
spincinz and wea¥ing of kenaf fibers could be carried out

on jute macainery.

The annual acreage of kenaf in Egypt amounts to about

100Ul faddans.

The riging demand for both flax snd kenaf fibers necessi-
tates studying of some culturgl treatments on fiber preduction.

-

"his work was designed to investigate the following:

1. The effzct of soil moisture deficit (S¥D) induced at
21fferent pariods of flax growth on the yield of flax snd its

components z2nd retting.

. The eff=2ct of minerzl fertilizers on the vield of

flex fibers znd fiber quality.

The eff2ct of some cultural trestments on the counts

of becteris during retting process.

. The effect of plant density and nitrogen fertilizer

on the fiber yield of kenaf 2nd loss during rettine process.



REVIE{ OF LITERATURE

Flax and kenaf 2re the most important baat fiber c¢rops
rown in Egypt. In connection with their rising importancs
in kEgypt, the government is pressing hard to increase the
production and improve the fiber quality of the fiber crops.
soth yield snd quality could be improved by cultural treat-
ments. For the djyeprsity of this subject, this work was

reviewed under two main psrts namely Flax a2nd Xensf and each

part was divided into many sub-parts,

FPlax

Plax, Linum usitatissimum, L. is the most importent

bast fiber crop zsrown in Egypt. The litersture coéérning
tne relation betwe=n cultural trestments with yield and
quallty of flax crop is zreater than any other best fihep
crop in Egypt.

iffect of soll moisture deficit:

an ot _growth and yield:

The plant responses to watsr stress has been given due
consideration duringy the last few decades. Writing of 2
review nature has been voluminous in symposium proceeding
aad bocks {(Slavik 1505, dagan et sl. 1967, tastin et al
1969, Kozlowski 1968, 1l%ova, 1972, Kramer 19599, Fierre et al.

1Yoy, Slatyer 1972, UNESCO 1973 snd dsio 1973).



e rising demend for knowledze in this field has been
atimulated mainly by awareness of the importance of water in
focd production in developing areas and by prozress in under-

stending the physical aspects of plant-water relations.

Agronomists =sre interested in the studies concerning

the effect of water deficit on growth and yield of field

ot

crops. fecently, the effect of water stress on growth, morpho-
logy and ontogeny of plaants has been reviewed. (Kriedemann et =21

1972, Slatyer and Goode 1967).

- 2zypt, the literature dealing with the relationshiop
between s0ll moisture deficit snd flax yield z2nd itg components
is scarce. As reported by The Central Agency for Public
sobliisetion aad Statistics the water requirement of flax
amountad to 1200, 1510 and 1610 m3 of water in lower, middle

ALG
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BEzvpt respectively.
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nitrogen fertilizer:

.n igypt the effect of nitrogen fertilizer on the growth,

123

vield and fiber quality of flax hss been more consideresbly

investigated than any other cultural treatment.

1. Un plant helght:

et

sn extensive work has been performed on the effect of

]

itrozen fertilizer on height of flax plants (Caner 1951-19%c2,

csasour 1905 and Moursi et al. 19%9). These investizators



snowed that nitrogen incressed the height and thickness of

“lax stems. In igypt, Moursi et al. 1969, fouad 8 linear and

a pronounced increase in plant height with lncreasing the

amount of calecium nitrate added to flax plants up to the highest

level, i.e. 200 kg. per faddan.

2. On tecnnical length:

Nitrogen fertilizer exerts a marked influence on the plant
height as well as the technical length of flax plants. Moursi
et al. 1969 found a linear increase in the technical length of
flex plants with increase in calcium nitrate up to the highest
ievel, 1.e. 200 kg. of calcium nitrate per faddan. They showed
that calcium nitrate at a rate of 200 kg. per faddan increased
the fiber length over the control by 13.53%. They suggested
that these results might be attributed to the increase in the
length of fiber cells and/or the increase in the number of cells

t.2d together at thelr tapering end to form the fiber.

J. n length of flowering region:

In Egypt, Moursi et al. 1969 found a linear increase in
flowering region length of flax plants with adding calcium

nitrate.

4, On yield:

In BEgypt, Moursi et al. 1969 showed that calcium nitrate
nad a marked effect on the yleld of straw before and after

retting. The effect was linear. The increase in yield amountad to



about 29 and 27 kg. per faddan for flex straw before retting
snd about 24 =2nd 19 kg. per faddan of straw after retting for
the first and the second cWt of calcium nitrate per faddan

regpectively.

Similarily, calcium nitrate has a paramount influence on
the fiber yield of flax. It caused an increase in fiber yield
(woursi et al. 1969). They attributed the favourable effect
of czicium nitrate on fiber yield to the increasc¢ in technical
length of the plant, the increage in the cross sectional area
of the phloem znd the amcunt of cellulose precipitated in the

gsecondary wall of the fiber cell.

“rederiksen 1953 in Denmark on scutched fiber, Larsen
1960 in Deuzark on scutched tcw and Wansour 1905 in Egypt
came to similsr conclusion. They found increase in fiber yield

with adding nitrogen fertilizer.

5. On fiber quality:
foursi et al 1969 b showed that the total area of the

cross secticn, the cortex, phloem, xylem, phloem + xylem and
pith ares L.~sre great with adding calcium nitrate. Calcium
nitrate increased the percentasge ares digtribution of phloem,
xylem, phloem + xylem and reduced the percentage area distribu-
tion of pith. The percentage ar=a distribution of cortex was
not influenced by calcium nitrate. In e2ddition, they found a

progressive incresse in tetel area of the individual fiber cell,



the wall area, the lumen area, the lumen thickness and the
pereentage of wall areas to total fiber area with adding calcium
nitrate. The lumen area to total area percentage followed

opposite regponae.

Grashchenko 1958 indicated that the greatest fiber astrength
=¥ flax was observed 2t full minersl fertilization. In 13593,
Aukema and Friendrich showed increase in stem fiber content
but no effect on fiber quality by adding nitrogen fertilizer
within the range from 23 to 41 kg/ha.

In Bgypt, Moursi et al (1969 a) found that cslcium nitrate
increased fiber length and strength but did not affect fiber
fineness. They showed a marked improvement in the general
grade and tabulated grade of fibers determined according to

the mutual experience of the techniciansg.

Moursi et al (1959 a) concluded that both length and
strength of flax fibers were more responsive to the application

of calcium nitrate than fiber fineness.

o, Un chemical contents:

The mein constituents of the vegetable fiber cell is
cellulose. Cotton, for example contains 82.7% of cellulose,
nemp 67%, jute 64.4% {(Urquhart and Howitt 1953, flax 85.14%
(Salem et al 1969) and kenaf 79.69% (El-Sonbaty 1974). & part
frox cellulose, vegetable fibers alaso contain significant

amount of other chemicals such as lignin, hemicellulose, pectic



substances, resing, minersl matter, fats and waxes.

The commercial stem fibers such as flax, jute and hemp
contain about 12 to 16% of hemicellulose (Urquhart and Howitt
1953 pp 55 - 113).

Lignin is found mainly in the woody core of the stem,
end also in the walls of the cells of the ultimate fibers.
Lignin ig not removed in the retting process to which the
plent are subjected for the extraction of the fiber. Jute
contains 2 high percentage of lignin namely 11.8% compared
with the other stem fibers such as flax and hemp. Flrx for
example containg 2.0% of lignin and kenaf 3.3 percent
{Urquhart and Howitt 1953 p 106) and kenaf conteins 5.73%
{(El-Sonbaty 1974).

Pactin is found in the walls of the cells which surround
the fiber cells as well s in walls of the fiber cells them-
gelves. The pectin contents of the more important fibers
are unretted flax, 3.8%; retted flax 1.8% jute, 0.2% (Urquhart
snd dowitt 1953 p 106) and kenaf .53% (El-Sonbaty 1974).

~

7. Retting:

Retting is the most importsnt operation in the production
of both flax end kensaf plants. If retting is not performed

properly, the fiber may be ruined or the quelity lowered.

Retting carnot improve the fiber quality, but proper

retting can ensure maintenance of original properties of the



fiber.

The outermost layer of the stem is the cuticle which
envelops the next layer, the epidermis. The epidermis has
about 40 stomata per square millimetre; through these the
bacteria enter the stem st the bezginning of the retting process.
(4non. 1953). Beneath this epidermis in the cortex and inside
the cortex are the bast fibers which are the flax fibers of
the commerce. The fibers occur in bundles in pericycle; each
contains about 10 to 40 individual fibers. In one stem, there
are about 30 fiber bundles forming a ring around the stem
inside the cortex. Within the pericycle and the phloem ie the
cambicm which envelops the inner woody part of the stem. The

woody pert envelops the pith which is located in the center.

in Bgypt, flax and kenaf stalks sre spread out in thin
iayers on the ground and turned once or twice in the field
before retting. During this period, stalks are exposed to
the a2ttack of aerobic micro-organisms. This retting is

referred to as dew retting.

Before the main retting process starts, lasmses the
straw is washed, the air in the straw is driven out and the
water soluble constituents are extracted. These materials
include carbohydrates, glucosides, tannins, nitrogenous

compounds and various colouring matter.



After the straw has been put into the tank, water is
let in. The water is drained after the straw hag been left
for some hours. The straw loses about 8 to 10 percent of
its welght owing to the loss in water soluble constituents in
the first two hours of leaching process. At the end of
leaching process, the water will become dark in colour and

tnere will be = light férth around the edges of the tank.

Once the leaching is finished, the tank is emptied of
the leaching water and filled with warm water at s temperature

of 80 to B36°F,

Unce the fresh warm water has been let into the tank, the
retting proper beging. The retting process is divided into
two stages, the first of which is known as the develcpment
stage, and the second as the actual retting stage or main

biological phase.

in the development stace, z~pohis bacteria attack the
easily broken Jown substances 1in the straw. This uses up the
alr in the water and results in evolution of carbon dioxide
snd hydrcgen. Consequently, o .rcbi- bacteria die off with
exnaustion of oxygen in the water and a slimy scum on the
surface which ig ccmposed of bacteria gnd fungl appears. During
the development stage, the tank should be left undisturbed,
otherwise bacteria which sre develcoping rapidly would he lost

(Dujardin 1948).



Once the development stage has been completed, the
anaerolic bacteria multiply. The pectic materials in the
,')(;Z,
straw is broken down with the ‘composition of the primary soft

Thwany
tigsues of epidermis first smd the bast ring of the stem.

Retting in Egvpt:

n
Flex end kenaf rettiyg had been well known in Egypt since

a long time. Egyptians have for hundreds of years retted

flax in the soft warm water of the River Nile (Proscott and

Dunn 1949).

in Bgypt, flax retting is meainly performed in stagnant
water. In Egypt, three companies namely Eastern Co. for linen
and cotton, Tanta Coc. for Linen and Oils and Caliro Oils and
Soaps Co. are concerned with retting in the factories of the
two latter companies located at Karatien and Tanta is performed
in tanks (8 x 6 ¥ 4 m) using stagnant water method. (Carbon

retting process).

Urganigms performed in retting:

The organisms concerned in dew retting are numerous.

Rhizopug nigricang, Mucor plumbeng end (ladosporium herberum

(Ruschmann 1923), A4lternaria tenus and few yeasts &nd an

aeroblc spore forming bacteria (Ruschmann and Bartram 1940);

the fungi Denatium pullulans, Cladosporium bacterum and

-t

Alternaria gp. (Jensen 1941) species belonging to the fungi

genera Alternaria, Hormodendrum, Fusarium, Phoma and



cepholosporium (Fullar and Norman 1944) Rhodotorula macerans

((Frederikgen 1956), the mold Cladosporium herberum, the yeasts

Cryptococcus glbidus, Rhodotorula glutinis and R. macerans,

the mold Pullularis pullulans and some bacteria such as Pg.

flucrescens (Wieringa 1951) play a pert in dew retting.

B el

A large number of micro-organisms are found in the retting
liquor, e.g. aerobic and anaerobic bacteria, yeasts, moulds,

Streptococci coliform bacteria many of these organisms seem to

take no part in the retting itself.

Several organisms are concerned with snaerobic retting.
Clogtridium pectinovorum & plectridial anaserobe was the first
bacterium to be considered a retting agent in cold water

process (Krais 1920, Omelyansky and Konova 1926),

The main retting agents of bast fibers wag found to -.
C. pectinovorum (Markova 1940 a}), C. felsineum (Ngl=-Jznsen
and Klyver 1939), Bacillus felsineus (iarkova 1940 b). On the
Englard. In Germany, Ruschmann and Bavendamm 1925 found that
v. feisineum did not play an important role in the fermentation
of pectin. Other anaerobes had been shown as retting agentc;
some of which are Bacillus humanii (Soriano 1930), C. haumanii
(Thiemenn and Maravahes 1951) and Plectridium pectinovorum
desulfuricans (Seliber and Alekseev 1957) and some other

organisms.



