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ABSTRACT

Two field experiments were conducted during the two successive
scasons, 2004 and 2005 in Etay El.-Baroud Agricultural Station El-Behira
Governorate to investigate the effect of five nitrogen levels (0, 15, 30, 45 and 60
kg N/faddan) and four numbers of plants per hill (1, 2, 3 and 4 plants per hill) on
green, yield and yield fiber quality of kenaf (variety koba). Results could be
summarized as follows:-

I. There were increments in all green yield characters as total plant height,
technical length, length of top capsules zone, stem diameter, green yield per
plant and per faddan also. Similar increases were found in sced yield
characters such number of capsules per plant, number of seeds per plant, seed
index and seed yield per plant as well as per faddan.

2. The results sowed a significant decrease in fiber characters with increased
nitrogen levels, except fiber length.

3. There were increments in chemical properties of fibers (cellulase and lignin
in fiber) with increasing nitrogen levels from zero to 60 kg/faddan.

4. Total plant height, technical length, green yield per plant ard per faddan,
fiber percentage, fiber length, and fiber fineness percentage increased with
increasing number of planis hill,

INTRODUCTION

Kenaf (Hibiscus cannabinus L.) belongs to family AMalvaceae and is
consider as an important member of the bast fiber crops group, fibers are
extracted from the technical stem length by retting process. Kenaf ranks the third
fiber crop after the cotton and flax in Egypt.

The present study aims to study the effect of nitrogen ievels and number
of plants per hill on kenaf productivity and fiber quality. Many investigators such
as Mckinstry (1960) Khan ef al., (1968), Boonklinkjorn and Visuttipitakul (1970),
El-Sonbaty (1974), Amankwatia and Takyi (1975), Gad et a/. (1976), Hassan
(1977), Momtaz et al. (1977), Momtaz et af. (1978), El kholy et al. (1984) and
Sahsah er al. (1985) reported that there was remarkable increase in kenaf
characters i.e., green yield and its components, fiber yicld and seed yield with
increasing nitrogen level, except for fiber fineness and fiber ash content which
were decreased. Moreover, other workers pointed out that increasing number of
plants per hill increased green yield/faddan, fiber yield/faddan and seed
yield/faddan, but decreased fiber and seed yield per plant.
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MATERIALS AND METHODS

The present investigation was carried out at Etay El. Baroud Agric, Res.

Station, Agric. Res. Cen., during the two successive seasons 2004 and 2005. The
soil of the experimental field was clay in texture with pH value of 8.00 and 1.57
% organic matter. Treatments were arranged in split plot design in four
replications to study the effect of five levels of nitrogen {0,15,30,45 and 60 kgs
N/faddan) and four plant numbers per hill 1,2,3 and 4 plant/hill on yield and fiber
quality of kenaf. The five levels of nitrogen were assigned to the main plots. The
sub-plots contained the 4 number of plant per hill. In both seasons, the sub-plot
size was 3.5 meters long and 3.0 meters wide (1/400 faddan). There were 8
ridges, 60 cms apart in each plot every hill was thinned after 21 days from sowing
and before fertilization, according to the numbers of plants per hill as mentioned
_ before. At fufl-maturity, ten guarded planis were taken at random from each sub-

plot to record the following data:
I: Green yicld and its components:

I- Plant height in cms.

2- Technical length in cms.

3- Length of capsules zon¢ in cms.

4-  Stem diameter in mm.

5- Green yield per plant in gms.

6- Green yield per faddan in tons.

1I- Fiber yield and its technological characters:
1- Fiber yield per plant in gms.
2- Fiber yield per faddan in tons.
3- Fiber percentage %
4- Fiber length in cms
5- Fiber fineness (N.m). determind by using Radwan and Momtaz's method
(1966) according to the following formula:

N.m= —N(:—L where: N.m = metrical number.

N = number of fiber L = length of fibers in m.m
G = weight of fibers in mgs

ITl- Seed yield and its components:
1-  Number of capsules per plant.
2- Number of seeds per plant. =~
3- Seed index in gms (weight of 100 seeds).
4-. Seed yield per plant (gms). .
5- Seed.yield per faddan (kgs).
IV- Chemical properties of fibers:
1- Fiber cellulose %.
2- Fiber pectin %.
3- Fiber lignin %.
4- Fiber wax %.
5- Fiber ash %.
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Fiber cellulose %, fiber pectin % and fiber lignin % were determined
according to A.Q.A.C. (1965).

The statistical analysis was carried ont according to the procedures
mentioned by Saedecor and Cochran (1967). The individual comparisons among
means followed L. 8. D. at 0.05 level. A combined analysis was carried out for
each character over the two seasons (Le Clerg ef al. 1966).

RESULTS AND DISCUSSION

* Green yield and its components:
- Effect of nitrogen levels:

Data presented in Table (1) revealed that green yield and its components
significantly differcd as affected by application of nitrogen fertilizer from 0 up to
the highest dose at 60 kg N/faddan. Moreover, the six characters studied in this
case were gradually increased with increasing nitrogen levei. The mean values of
total plant height ranged from 47.30 to 497.8 cm, technical length from 412.3 to
428.6 cm, length of top capsule zonc ranged from 58.00 to 71.40 cm, stem
diameter ranged from 19.30to 28.70 m.m, green yield/plant from 848.20 to
915,70 gms and green yield per faddan from 21.013 to 23.300 tons for the
untreated control and the highst nitrogen level of 60 kg/faddan, respectively. It
must be mentioned here, that these increments in green yield and iis related traits
occurred due to nitrogen as an essential element for building up protoplasm and
proteins which induce cell division and meristematic activity, such effect resulted
in an increase in plant growth, Similar results were reported by Gad et al. (1976),
Momtaz et al. (1977), El-kholy (1984) and Sahsah et al. (1986).

Regarding the effect of plant numbers per hill, results indicated that
green yield and its components differed significantly in al) characters under study.
Total plant height, technical length and from green yield/fad were increased
towards maximum number of plant per hill (4 plants). The average of these traits
ranged from 478.7 to 511.5 cm for total plant length, from 426.20 to 455.00 cm
for technical length and from 22.049 to 23.180 ton for green yicld/faddan
concerning the plants number/hill one and 4 plants, respectively. On the other
hand, the three other characters showed the opposite direction. The mean vatues
decreased with increasing the number of plants/hill. The respective average
ranged from 59.4 10 56.5 cm for length of capsufes zone, from 20.13 to 17.85
m.m for stem diamecter and from 878.8 to 812.3 gm for green yicld/plant in
relation to onc and 4 plants /hill, respectively. These resulis agree with those
obtained by Shasah (1973), Hassan (1977), Sahsah et al. (1986), Bukhtiar et o/,
(1990), Nafees and Shah (1993) and Mostafa (2003).

- Effect of the interaction:- '

Summary of the slgmﬁcani interaction cffects of Nitrogen levels and
number of plants per hill is given in Table (2). The interaction between 60 kg
N/faddan angd four plants per hill gave the highest values for total plant height,
technical length and green yield per faddan. On the other hand, interaction
between 60 kg N/faddan with one plant hill gave the highest values for length of
top capsules zone, stem diameter and green yield per plant.
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Table (1);: Means of green yield and its components as affected by N. levels
and number of plants per hill from the combined analysis of two

SEASONS,
Length
acters Total | o huicn | oftop Stem Green Green
':I::' I:t 1length capsule diameter yl;ﬁ::r ’::;ddi:r
Treatment {cm) (em) (’;:; (mm) (gms) (tom)
Nitrogen levels
Zero 470.30 | 412.30 | 58.00 19.30 | 84820 | 21.013

15 kgs/fad | 475.70 | 413.90 | 61.80 | 21.40 | 871.00 | 21.581
30 kps/fad_ | 48130 | 416.70 | 6460 | 22.50 | 87500 | 21.851
45 kgs/fad | 490.09 | 42250 | 6759 | 23.10 | 885.60 | 22.500
60 kgs/fad | 497.80 | 42860 | 7140 | 2870 | 91570 | 23300
LS.D(5%) | 2055 | 1930 | 1130 | 134 | 6120 | 120

Number of plant per hill
1 plants 478.70 | 426.20 | 5940 20.13 | 878.80 | 22.049
2 plants 492,30 | 43980 | 52.50 18.80 [ 854.00 | 22.489
3 plants 499.00 | 445.10 | 53.%0 18.12 | 842.40 | 23.100
4 plants 511.50 | 455.00 | 46.50 1785 | 812.30 | 23.180
L.S.D (5%) 30.00 23.70 6.00 1.28 64.00 1.55
Interllction R L L ¥ * L L] *

Note: in this table and the similar succeeding tables:
* and ** indicate significant and highly significant, respectively.

Table (2): Highest values of green yield and its components as affected by
significant interaction between the experimental factors in two
seasons

‘ Characters ng]nest value Treatments
| Total plant height (cm) 522.00 60 kg N x 4 plant/hill §
| Technical Jength (cm) 479.00 60 kg N x 4 plant/hill |
| Lengih of capsules zone (cm) $8.00 60 kg N x 1 plant/hill |

Stem diameter (mms) 29.80 60 kg N x 1 plant/hill
' Green yleld per plant (gms) 975.30 60 kg N x 1 plant/hill §
60 kg N x 4 planvhill |

*# Fiber yield and its technological characters:-

Results from Table (3), ilhistrated significant reductions in fiber yleld
/plant as well as per faddan, fiber percentage and fiber fineness with increasing
nitrogen level towards the highest dose of 60 kg/faddan. Mcanwhile, fiber length
character was increased with increasing nitrogen level. It must be mentioned that
the differences between the mean values obtained by increasing nitrogen levels
from O up to 45 kg/ faddan did not reach the level of significance for fiber yield /
plant as well as per faddan, fiber fineness, but fiber percentage was not affected
by increasing nitrogen from 0 to 60 kg/faddan . The maximum mean values
occurred by application of 15 kg Nffaddan i.e., 59.66 gms, 1 482 ton, 6.85 % and
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165.40 Nm for fiber yield / plant, fiber yield / faddan. fiber percentage and fiber

. fineness. But the greatest fiber length (408.5 cm) was obtained by adding 60 kg

¢ N/faddan respectively. These results were in harmony with those obtained by El-
; kholy et al (1984) and Sahsah er al. (1986).

Table (3) Means of fiber yield and its technological characters as affected by
: " 7 N.levels and number of plaots per hill from the combined analysis
of twa seasons

Characters | Fiber Fiber . Fiber Fiber
yield per yield per Fiber |
- ength fineness
plant faddan (%) om (N.m)
Treatments (gms) (ton) (em) .
Nitrogen levels:
Zero 59.00 1.472 6.58 386.22 162.30
15 kgs/fad 59.66 1.482 6.85 390.17 165.40
30 kgs/fad 59.06 1.470 6.75 396.13 161.70
. 45 kgs/fad 57.52 1.462 6.50 403.66 155.40
" -60 kgs/fad 55.81 1421 6.10 408.50 148.20
L.S.D. 5 % level 3.05 0.045 NS 18.9 12.00
Number of plant per hill:
1 plants 65.933 1.469 6.66 396.60 160.20
Z plants 63.400 1.527 7.10 399.70 170.00
3 plants 60.960 1.560 7.19 409.10 188.00
.. .4 plants 58.371 1.620 7.33 414,00 190.10
L.S.D. 5 % level NS 0.142 0.25 1530 12.30

Concermng plant numbers per hill, data revealed significant differences
3“ fiber yield / faddan, fiber percentage, fiber yicld and fiber fineness as number -
f plants/hill increase from 1 to 4 plants, while fiber yield / plant was not affected.
eiugllest estimates were obtained by 4 plants/hill in all fiber characters i.¢e..
fiber: yleld / plant (65.933 gms), fiber yicld / faddan (1.62 ton), fiber percentage -
5 3384, fiber length (414.0 cm) and fiber fineness (190.1 Nm). But the lowest
;ncan values were recorded by 1 plant / hill with the respective averages of 58.371
+.1:469 ton, 6.66 %, 396.6 cm and 160.6 Nm for the same characters
prew:musly mentioned and their arrangement, respectively. These results are in
accordance with those obtained by Sahsah et a/. (1986). Amaducci et al., (1990),°
yafees etal (1998) and Mostafa (2003). o

e

¥ Effect of the interaction:-

: The highest values of fiber characters as affected by nitrogen levels and
niumber of plant per hill are given in Table (4). It is clear that the highest values of
fiber yield and its technological characters were recorded by 15 kg N/faddan
combined with four plant per hill, except fiber length which recorded the highest
value by 60 kg N/faddan with four plants per hill.
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Table (4): Highest value of fibers yield and its component as affected by
significant interaction between the experimental factors in two

SEASONnS
Characters Highest value Treatments
Fiber yield per plant (gms) 72.95 15 kg N x 4 plant/hill .
Fiber yield per faddan (tons) 1.552 15 kg N x 4 plant/hill
Fiber (%) 7.20 15 kg N x 4 plant/hill_
Fiber length (cms) 422.50 60 kg N x 4 plant/hll
Fiber fincness (N.m) 210,13 15 kg N x 4 plant/hill

** Seed yield and its components:-

Date presented in Table (5) show that the differences between mtrogcn
levels were significant for seed yicld and its components, The 60 kg leaddan
treatment surpassed other nitrogen levels for all seed characters under study i€,
number of seeds per plant and number of capsules per plant. These results agree wnh
those obtained by Gad ef al. (1976), El- kholy ef al. (1984) and Sahsah et al. (1986)

The results in Table (5) show that seed yield and its components were ;
significantly affected by number of plants per hill. Significant reductions in number of §
sceds per plant, sced index, seed yield per plant and number of capsules per plant with 2
increasing number of plants / hill, Thatmaybeduetom:eoompehnonamng
relatively more plants per hill for nutrients and water. On the other hand, there was
- significant increase mseedpeldpcrfaddanasamdtofmcmmngnmnberofplmns
per hill up to four plants per hill. These results are in general agreement with those
oblained by Sahsah et o/, (1986), Amaducci ef al., (1990), Bukhtiar ef al., (l990)
Nafees and Shah (1993) and Mostafa (2003).

S s R LT ST . -

Table (5): Means of seed yield and its components as affected by N levels and ‘
number of plants per hill from the combined analysis of two seasons

acters Ne. of No. of Seed bndex id
- capoulesipl | seedsper | 1000 veiEht ?:r‘m ps;d vl
Treatments vt Plant g (zws) _ “‘:..)g .
Nitrogea levels ' _
Zero 49.11 931.00 | -21.00 19.55 3 987
15 kgs/fad 55.22 1104 40 22.30 24 .62 1. 165:'.-0
30 kgs/fad 59.30 | 1239.00 24 80 29.75 1.206:. 7
48 kgsifad 66,20 { -1452.00 25,30 31.20 1375
ﬂlkgﬂfld 692.10 1587.00 | - 26.10 39.00 1.420-:
L.S.D. 5 % level 4.50 70.35 - 0.60 3.75 00754
Number of plant per hill . S
1 plants 59.78 1357.00 24.10 28.00 0.990 1
1 plants 51.12 112200 23.20 26.80 1.10}
J plants 41.30 826.00 22.60 2490 [ L1237
4 plants 35.10 775.00 21.75 23.10 1.230
L.S.D. 5% level 520 72.33 1.10 4.03 0.0670
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- Effect of Interaction:-

Analysis of variance indicated that the interaction between nitrogen
levels and number plants per hill was significant on all characiers under study as
shown in Table (6), where the highest values of the studied characters are fisted.
This Table showed that all seed characters were affected significantly by the
interaction (N, levels X No. plants / hill).

Table (6): Highest values of seed yield and ity component as affected by
significant interaction between the experimental factors in two
seasons

i Characters Highest value Treatments ;
| No. of capsules/ plant 7739 60 kg N x 1 planvhili
i No. of seeds per plant 1662.00 60 kg N x 1 plant/hill

i

- - ‘

| Seed index weight of 100 seeds 28.30 60 kg N x 1 planvhill 1
|

|

| in (gms)

| Seed yield per plant (gms) 4530 60 kg N x | plani/hill
ield per faddan (kgs) 155 60 kg N x 1 plant/hill

** Chemical properties of fibers:-
Cellulose, pectin, lignin, wax and ash content, for kenaf fibers as

affected by N levels and number of plants per hill form the combined experiments
of the two seasons are shown in Table (7).

Table (7): Means of chemical properties of fibers as affected by N. levels and
number of plants per hill from the combined analysis of tweo

seasons
acters Cellulose Pectin Lignin Wax Ash
Treatments % e % i %
Nitrogen levels
Zero 75.90 8.42 5.44 1.47 0.92
15 kgs/fad 76.20 8.75 5.62 1.53 0.98
30 kgs/ad 76.40 8.99 583 1.64 0.91
45 kgs/fad 76.95 9.10 5.98 1.79 0.87
60 kgs/fad 79.22 9.23 6.10 1.88 0.82
L.S.D. 5 % level 0.44 NS 0.13 NS NS
Number of plant per hill
1 plants 76.99 8.89 5.54 1.66 0.92
2 plants 76.9% 3.72 547 161 0.96
3 plants 76.82 871 5.36 1.57 0.98
4 plants 76.66 8.62 5.29 1.51 1.00
L.S.D. 5 % level 0.19 NS 0.17 NS - NS
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Fiber cellulose content and lignin content increased significantly as
nitrogen fertilizer increased from 0.0 to 60 kg N/faddan. While, pectin content
and wax content increased slightly as nitrogen fertilizer increased form 0.0 to 60
kg N/fadan. Significant decrease in cellulose content and lignin content was
obtained as number of plants per hill.

While, there was a slight and insignificant increase in ash content as
number of plant per hill increased from one to four plants. This agreed with El-
Sonbaty (1974) E1- kholy ef al. (1984), Sahsah ef al. (1986), Xiao ef al. (1993)
and Mostafa (2003).

CONCLUSION

In conclusion, for high production of fiber yield of kenaf with good
" Quality, 60 kg N/faddan and 4 plants per hill would be recommended and for high
production of seed yield 60 Kg N/faddan and 1 plant per hill is recommended.
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