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Abstract

In order to evaluate the productivity of kenaf ( Hibiscus cannabinus L.)for seed and
oil production ,this study was conducted during the growing season of year 1998 and 1999
to determine the productivity of three varieties (Vitll,Vsoland the local variety as a
control) by effect four planting dates (20February,10March,30March and 20 April) on seed
yield ,seed yield components , oil percentage and oil yield. The experiment design in both
years was randomized complete block, replicated four times. The treatments were in a split
plots arrangement where planting dates constituted the whole plots and varieties the sub
plots. Seed yield differences were observed among varieties, planting times and their
interaction .The local variety (the control)gave the highest seed yield (921.5 g /m?) when
planted on 30 March followed by the variety Vs01(696.9 g /m?)then the variety Vit 11 gave
the lowest seed yield (441.4 g /m®)when they planted on the same date. Earlier planting date
and later than 30 March reduced the seed yield of all varieties significantly. Seed yield
differences among varieties were the consequence of differences in number of
capsules/plant and number of seeds/capsule. The results also showed that the low1000 seed
weight of the local variety was compensated by the high capsules /plant and seeds / capsule
to give higher seed vyield. Earlier planting date and later than 30 March reduced yield
components especially number of capsules/plant and seeds/capsule and that reflected on
seed yield result among planting dates. The local variety gave the highest oil percentage
(9.5%) and oil yield (87.5 g/m?) when planted on 30March..Delayed planting date reduced
oil yield to all varieties due to reduce seed yield .It was concluded that once proper
agriculture practices are known and employed the kenaf crop could have a future prospect
under Basrah environmental conditions .
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INTRODUCTION

Kenaf crop (Hibiscus cannabinus
L.)is an old crop use to be grown in limited
area in the south of Irag. Internationally the
crop known as a fiber crop specially for
paper pulp making ,study some of the
agronomic factors affected fiber production
in Basrah have been reported by
Majid(2003) and was found that the
imported Vietnams varieties out yield in
quality and quantity for paper pulp the local
variety. In some areas kenaf crop is
cultivated for production of edible oil from
the seeds. Singh(1991) reported that more
than 16.8% oil could be obtained in Barrack
por-India,Wachjar et al. (1994) reported at
Tajur experiment station in Indonesia that
increased photosynthesis and K nutrient
increased significantly plant high,stem
diameter, seed vyield component and oil
percentage.Ghrbin(1999) in southern Italy
examined the influence of some growth
regulator.
(BONA ,NAA BONA+NAA+NAD and
GA3)on plant height and seed and oil yield
.He found a appositive influence of some
growth regulator (BONA+NAA+NAD and
GAB3) on flowering pattern and plant height,
resulted in higher seed and oil production.
Since kenaf crop have been proven to grow
successfully as fiber crop under Basrah
environmental condition (Majied, 2003) this
research was conducted to know whether
this crop could be grown as dual purpose for
fiber and oil production .Since no scientific
information are available concerning the
effect of major agronomic practice on seed
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and oil production, therefore the objectives
of this study are :
1-To investigate the prospective of the kenaf
as an oil crop with emphasis on the local
variety.
2-Determining the optimum planting time for
maximum seed and oil production 3-To
study the effect of planting datesxvarities
interaction on seed and oil production

MATERIALS AND METHODS

The field experiments were conducted at
the field near by the paper industries company
located 40km north Basrah town .The
experiments were carried out during the spring
seasons of 1998 and 1999. The experiments
were planted on soil their physical and
chemical properties are presented in Table
1.The experiment design for both years was
randomized complete block replicated four
times with treatments in a split —plot
arrangement. Planting dates (20February,
10March, 30March and 20 April) constituted
the whole plots and varieties the sub plots.
The varieties included the local variety as a
control and the imported varieties from
Vietnam Vitll and Vsol (Imported mainly for
paper pulp making by the company).Prior to
plots making, land was cultivated and leveled.
All plot received 60 kg/ha nitrogen and 40
kg/ha phosphorus fertilizer as (NPK) form at
planting and 40 kg/ha N fertilizer after 40
days from planting as urea form (46%N).
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Table 1:Soil characteristics (to depth 25cm) and weather date for 1998 and 1999 seasons

year |[[IN%o P%o E% ||OM |E.C |PH | Clay | Sand | 5ilt | Texture
1998 ([ 0680 || 0.001 | 0.04 11 6.1 || 7.2 21 19 G0 Silt-
loam
19900 0.05 (0003 || 0.03 0.9 4.9 | 6.7 16 14 T0 Silt-
loam
1999 1999
Month MMean i Eainfall || Mean "Eemp. Fainfall
Temp.C TILInL. C nIvn.
Jan. 14.7 18.2 15.8 9.4
Feb. 16.5 19.0 16.1 18.2
March 19.7 26.61 21.1 15.8
April 31.9 151 28.3 15.0
Maxy 33.3 - 31.7 7.0
June 36.6 - 35.3 -
July 38.7 - 43.1 -
Aung 30.0 - 40.1 -
Sept. 34.9 - 37.0 -
Oct. 208 1.9 30.1 6.7
Mow. 18.7 511 23.3 23.1
Dec. 14.1 26.7 17.1 20.9
All plots received full irrigation and Oil vyield: Obtained from seed vyield

maintained weed free by hand weeding after
sowing whenever necessary. Seed were
planted on ridges spaced 60 cm, 3-4 seed
/jab, spaced 15cm then thinned to one plant at
2-3 leave stage. Each experimental unit
consisted of four rows 5m long, a border of
0.75m wide left between each plot .Date on
the following characteristics were obtained
from each plot.

Number upper branches: the mean of
upper branches from five selected plants from
each plot were taken.

Yield components: included the mean of
number of capsules /plant, number of seeds
/capsule and 1000 seed weight were taken
from the five selected plants in each plot .
Seed vyield: was obtained from the two center
ridges of each plot. Capsules were hand
harvested and threshed.Measurement was
done on the basis of 10% moisture
Oil percentage:three samples (35g each) from
harvested seed for each plot were dried and
the mean of oil percentage was determined by
Soxhlet method (AOAC, 1980).

multiplied by seed percentage. For analysis
of variance, years were considered as
random effect while varieties and planting
dates were considered fixed effect. Error
variance from separated analysis of the data
were tested for homogeneity following
procedure in reference Gomes and Gomes
(1984)and was found homogenous Thus a
combined analysis across years was
calculated. Treatment means were compared
using protected LSDat p< 0.050f significant.

Results and Discussion:
Yield components

Seed yield of the kenaf crop per unit
area is a function of yield components:
number of capsules / plant , number of
seeds/ capsule and seed weight , in addition
to the number of plants per unit area (which
fixed to all treatments in this study) Thus ,if
there was any yield differences among
treatments it would be due to difference in
one or more of these components .However
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,the results showed that the number of
capsules /plant were significantly different
among varieties planting date and their
interaction. in effect,the control variety
(local) gave the highest number of
capsules/plant  (106.2) while the other
varieties had similar capsules/plant(73 and
72.5capsules/plant ~ for  the  variety
Vss1,respectively(Table2).Planting on
30march gave higher capsules/plant (101.9)
than other planting dates except planting on
10 March which had similar capsules/plant
planting on 30 march. However, the
varieties responded differently to planting
dates in such that the control and Vsol
varieties gave their highs capsules/plant
when planted on 30 march (124.9 and 95.7
capsules/plant, respectively) while the
variety Vitll gave its highest capsules/plant
when plantedon10March
(94.1capsules/plant) (Table3) The results in
Table 3 showed that the control variety gave
higher number of capsules/plant than other
varieties at all planting dates. This variation
was mainly as consequence of difference in
number of branches/plant which carried
most of the capsules and the results of the
two variables, number of branches /plant
and number of capsules/plant were similar in
such that the control variety, planting on 30
march and their interaction had the highest
number of Dbranches than the other
treatments (Table 2 and 3).There was a
significant effect of variety xyear interaction
on number of capsules/plant. The varieties
Vitll and Vsol had higher number of
capsules /plant in year 1999(84.7 and 79.6
capsules/plant, respectively ) compared to
year 1998 (61.3 and 65.4 capsules/plant
,respectively)(Table 4).While the control
variety had no significant different in both
years This result may indicate that changing
environment specially soil with lower EC
(Table 1) affect the performance of the
imported varieties (Vit 11 and Vsol)more
than the local variety which seem to be more
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stable to changing environment Planting
after 20 February increased number of seeds
/capsules to all varieties but the increase was
different from one variety to another in such
that the control variety increased 55.5%
when planted on 30 march compared to 20
February while there were 70 and 53.3%
increased for the
varietiesVitllandVsol,respectively(Table3).
However ,the varieties VitllandVsolgave
its highest number of seeds When they were
planted on 20 April (23 and 24
seeds/capsule, respectively)while the control
variety gave its highest seeds/capsule when
planted on 30 March and 20 April (Table
3).As mean effect the control variety gave
the highest seed number/capsule (24)
followed by Vsol (20)while the variety Vit
1 gave the lowest (16) (Table 2) ,also there
was a tendency to increase seed
number/capsule with delay planting date. It
was found that years had no significant
effect on seed number per
capsules.Averaged over varieties and
planting dates years didn't significantly
different in number of seeds /capsule(Table
2)but the varieties Vit 11 and Vsoltend to be
higher in season of year 1999 compared to
1998 (Table 4).The favorable results of the
imported  varieties in  number  of
capsules/plant(Table 4) and seeds /capsule
in 1999 compared to 1998 season may
attributed to the better response of the
Vietnam varieties to the favorable
environment and to the adaptability of the
old variety (the control) to the changing
environment .The control variety gave
similar 1000 seed weight in all planting date
while planting on 20 April reduced the 1000
seed weight of Vitlland Vsol(Table3).
However the varieties Vit 11 and Vsolhad
higher 1000 seed weight in all planting date
than the control except on 20 April where
they had similar 1000seed weight .The
higher 1000 seed weight of the varieties Vit
11 and Vsol at earlier planting dates may be
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due to lower seeds number /capsule(Table
3)resulted in enough assimilate to fill the
available productive sink (the seeds).As
main effect the varieties Vit 11 and Vsol
gave significantly higher 1000 weight than
the control (26.4 and 25.1g) respectively
(Table 2).Year 1998gave significantly
higher 1000 seed weight (26.1g) compared
to 1999 (22.99g) planting on 30March gave
significantly higher 1000 seed weight
(26.4g)than other planting dates except
planting on 10 March which gave similar
1000 seed weight (24.6g)(Table2).

Seed yield:

Averaged over the two years and four
planting dates, the control variety gave
significantly the highest seed
yield(648.3g/m?)followed by V01(408.5g/
m?)While the variety Vit 11 gave the lowest
seed yield (3158 g/m? (Table2). The
varieties also performed differently in both
years specially the varieties Vitll and Vsol
where they had higher seed yield in year
1999 compared to year 1998 .The seed yield
of the Vitl11 and Vsol were 332.4 and 535.4
g/m?),respectively for year 1999 while in
year 1998 they gave 299.0 and 281.6
g/m?),respectively (Table 4).The control
variety gave similar seed yield in both years
and were higher than other varieties (Table
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4).The varieties also had different seed yield
in different planting dates and that is due to
the significant interaction effect of the
variety xplanting dates on seed yield. The
control variety gave its highest seed yield
when planted on 30March (921.5 g/m?)
followed by planting on 20April (796.8
g/m®) (Table 3) .Early planting (on
20February) reduced vyield of the control
variety by 61.5% compared to the planting
on 30March .The varieties Vitll and Vsol
also had their highest seed yield when
planted on 30March (4414 and 696.9
g/m?respectively) but delayed planting till
20April reduce seed of the variety Vitll by
54..4% and by 71% for the variety Vsol
compared to planting on 30March (Table 3).
Seed yield variation among treatments was
mainly due to variation in seed vyield
components .The high number of
capsules/plant and number of seeds/capsule
of the control variety gave it the highest seed
yield despite its low 1000 seed weight which
compensated by other components. Also the
high seed weight of the varieties Vitll and
also Vsol(compared to the control variety)
was not enough to give higher seed yield
than the control because of the lower of
other components number of capsules/plant
and seeds/capsule.
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Table 2: The effect of varieties, planting dates and years on seed yield .yield

components, seed yield, oil percentage and oil yield of the kenaf crop in Basrah,1998-
1000

Treament | of d?“lm 1000seeds S?ﬁ No.of 0 | Ofl el
Varieties | Capsules/plant R Weigh(g) ‘;lf » Branches/plant | Percentage% |  g/ml
Vitll 13l 1 w4 | 358 3.1 0.3 0.3
Vsol 125 il W1 | 4085 39 69 01
Control 106.2 gl 20 | 6483 6.5 84 8.6
L.5.D(0.05) 0.3 1 16 1128 19 13 6.9
Planting

dates

Temny] 30 | 0 | 3 |0 & | 7 |
10March 88.3 19 o | 4304 41 13 318
30March 101.9 pA 4 | 6381 6.1 5 511
20Aprl 6L.3 U 86 | 4049 40 6.7 318
L.5.D90.03) 159 3 19 | 131 14 09 11.2
Jears | || H || || ” H

199§ 1.4 19 01 | 4061 39 15 3.2
0 L T N L A I A N L
LSO w1 0w [ 2 T84 ] mw | 0w [ m

Oil percentage and oil yield:

There were a significant effects of
varieties ,planting date and their
interaction on oil percentage ,the control
variety gave the highest oil percentage
(8.8%) , while the the varieties Vitll and
Vsol gave lower oil percentage than the
control with no significant differences
between them (6.3 and 6.9%, respectively)
(Table  2).However ,the interaction
between varieties and planting dates for oil
percentage showed that the control variety
tend to increase oil percentage after
planting on 20 February to reach 9.5% and
9.1% when planted on 30March and
20April , respectively(Table 3).The
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varieties Vitll and Vsol reduced their oil
percentage when planted late on 30March
Also planting from 20February to
30March didn't affect the oil percentage of
the Vitll and Vsol significantly (Table
3).The reason for different planting dates
affected oil percentage of the varieties
may be due to the genetic back ground
differences of the varieties and also may
be due to the differences in seed size(1000
seed weight)result of the varieties as it was
reported that smaller seed size in
sunflower (Fick1978,Majid and Schneiter,
1987),safflower (Knowles,1974) and in
soybean(Collins and Sedgwick.,1969)had
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lower hull percentage and resulted in
higher oil percentage .These findings in
other crops agreed with the results in this
study(Table 2and3).

There were a significant effect of
varieties and their interaction with planting
dates on oil yield .The control variety gave
the highest oil yield (58.6 g/m®) as main
effect followed by Vsol variety (29.1 g/m?)
while the variety Vitll gave the lowest oil
yield(20.3 g/m?) (Table 2) .However the
control variety gave its highest oil yield
(87.5 g/m?) and higher than other varieties
when planted on 30March followed by Vsol
variety (52.1 g/m?) ,while the variety Vitl1
gave the lowest oil yield (31.7 g/m“) when
planted on the same date (Table 3). It seems
that all varieties gave higher oil yield when
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planted on 30March but they were different
in their quantity from one variety to another.

This result in oil yield would be
expected since their were variation in seed
yield and oil percentage between the
varieties and the oil yield is the product of
these variables .As it shows in Table 2 and 3
that planting on 30March gave the highest
oil yield to all varieties because they gave
the highest seed yield and oil percentage
when planted on this date compared to other
planting dates. Also the control variety
produced the highest seed yield and oil
percentage resulted in high oil vyield
compared to other varieties .Variety xyear
and yearxplanting date and years interaction
had no significant effect on oil yield.

Table3 : The effect of varieties ,planting dates and years on seed yield .yield
components,seed yield, oil percentage and oil yield of the kenaf crop in Basrah,1998-

1999
Treatment No. Cend ) 0il
; No. of 1000seeds | . No. of 0il )
Pﬁg'g Varieties | Capsules/plant seelsicapsule Weigh(g) ;f;? Branches/plant | Percentage% ;i
Vit 11 81.1 10 71 | M69 41 10 173
February20 | Vso 1 853 I3 L 13 0.7 M0
Control 00.3 18 197 || 3545 51 8.0 284
Vit1l 041 14 Xe | 32 43 59 11
10March | Vsol 69.8 13 73|40 30 72 303
Control 04.0 ] 09 | 5138 53 8.8 46.0
Vit1l 85.3 17 ER 43 72 37
30March | Vsol 05,7 3 B1 | 690 53 15 511
Control 1249 P AN ENE 8. 05 815
Vit 11 314 3 4 [N 20 ] 101
204prl | Vsol 36.9 ] .7 | 140 18 6.0 129
Control 1157 b 138 | 075 12 01 4
L.5.D{0.05) 81 3 3.6 07.6 21 09 20.3

68



J. Thi-Qar Sci.

\Vol.2(1)

Jan./2010

Table 4: The effect of variety xinteraction on number of
capsules/plant,seeds/capsules and seed yield of kenaf crop in Basrah,1998-1999

Vagiet No. of No. of Seed vield g/m’
Arletes Capsules plant seeds/capsule
Years Years Years
1998 1990 1908 1000 190§ 1099
Vitll 0L.3 84.7 14 18 200.0 3314
Vso 1 054 00 18 22 2816 3354
Control 1121 100.3 5 4 0637.9 0658.7
L.5.D{0.05) 139 4.0 88.0
CONCLUSION toward paper pulp making rather oil

In Basrah town kenaf crop use to be
planted by local farmers for domestics use
such as fiber, fences around their field and
homes and near by the small rivers. The
results in this study are important because
it demonstrates that the kenaf crop could
have potential for future prospect as an oil
crop. This could be true if proper
agriculture practices were employed .In
this study it was found that agriculture
practices like proper planting date, variety
and soil with low salinity are important
factors need to be concerned if kenaf crop
needed to be planted commercially with
high seed and oil yield .However ,spring
planting time on 30March gave higher
seed and oil yield to all varieties tested in
this experiments .The local variety
(designated as control) gave 921.5 g/m2
and 87.59/m2 for seed and oil yield
,respectively(Table 3),this equivalent to
9215 kg/ha and 875 kg/ha respectively
.That amount of yield were not known
before and could be combative to oil crops
growing in the south of Irag. Although in
this study the varieties Vitll and Vsol
gave lower seed yield and oil percentage
than the local variety, they were found
superior as fiber source for paper pulp
making in previous study (Majid 2003)
this may indicate that breeding aim was
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production .Thus, this results, suggest that
in front of these breeders future task for
local variety improvement.
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