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ABSTRACT

Two field experiments were carried out at Tag El-Ezz Research

Station Farm, Dakahlia Governorate, during two winter successive seasons, i.e.,

2001/2002 and 200272003, to study the effect of two seeding rate i.e., 70 and 80

kgffad. and spray fertilizer with potassin l.e. without spray and spray after 85 day

from sowing on three genotypes of flax i.e. 2465/3, 402/12 and Sakhai. The
experimental desigen was split-split plot in four replication.

The obtained results could be summarized as foliows:

1. straw yield and its related characters

a. Genotypes: sakhal flax variety has the superiority on strain 2485/3 in straw
yieldffaddan and all of related characters followed by Strain 2465/3 and the
lowest yield was obtained from strain 402/12 in the two seasons.

b. Spray with potassin: Potassin increased significantly technical length, straw
yield/plant / gm and fiber yield plant/gm characiers comparison with untreated
{control) treatment in the two seasons. "

c. Seeding rate: seeding rate 8Ckg/fad increased significantly technical length and
fiber yield per plant and per faddan characters comparison with 70 kg in the two
$easons.

2. Seed yield and Its related characters: .

a. Genotypes: Sakhat flax variety ranked firstin seed yield/faddan kg and all of
retated characters foliowed by strain 2465/3 and 402/12 in the two seasons.

b. Spray with potassin: There are a significant increament in seed yield/fad and
its related characters by using potassin treatment comparison with control
treatment in the two seasons.

c. Seeding rates: seeding rate 70 kg/faddan significantly increased number of
fruting branches / plant, number of capsules/plant and seed yield/faddan kg in
the two seasons.

3. Economical yield: Sakhat flax variety gave the highest significantly values in
biological yield, economic yield and harvest index followed by strain 2465/3 and
402/12 in the two seasons. Also spray with potassin and 80 kg seeding rates
gave the same trend with economic yield and harvest index meanwhile the
differences did not reach the level of significance with harvest index by 80 kg
seeding rate.

4. the values of correlation coefficient ® were highly significant and positive
between fiber yield/ faddan and each of straw yield ffad., fiber yield/plant, straw
yield/plant, plant heighlt and technical stem length. Also the same trend was
obtained between for seed yieldffad. comrelated with each of seed yield/plant,
number of frutting branches and number of capsulesiplant. Meanwhile it was
negative and significant correlated with fiber yieid/plant, straw yield/plant, total
plant height and technical stem length. On the other hand correlation coefficients
were highly significant and positive between fiber yield/plant and each of straw
yield/plant, plant height, technical stem length or between straw yield/piant and
‘each of total plant height and technical stem length.
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These resulls are of great interest to increase seed and fiber yield/fad. through
selection of the yield characters that have sizable direct effect of treatments under
study using these seeding rate, spray with potassin as well as the most important
indirect effects through the characters that have sizable indirect in flax genotypes
under study.

INTRODUCTION

Flax (Linum usitatissimum L.) had been cultivated by ancient
Egyptian people since about 4000 years ago. Recently, flax ranks second
after cotton, concerning the cultivated area and the amount of fiber produced
annually. It could be emphasized that it plays a great role in Egyptian
national economy.

Great efforts had done to increase flax yield and its quality by the
way of evolve new flax varleties and different agriculture treatments to
achieve righest yield and best quality. Therefore, the main target of this
study is te determine the optimum seeding rate, spray with potassin fertilizer
for flax genoctypes 2465/3, 402/12 and Sakhat.

Yield of various genotypes of flax were study by many investigators
and they noticed that flax genotypes different significantly from each other
El-Farouk et al{1982) Hella ef al.,{1989), Momtaz ef al., (1989), Gaafar
etal, (1990), Leilah, (1993) El-Kady et al., {1995), El-Sweify and Mostafa
{1996), EI-Shimy ef al., (1987), Mostafa et af., {1997), Mostafa and Ashmawy
{1998), Moawed and Abd El-Hamid(1999) and Moawed,(2001).

Many researchers, alse, indicated that spray with potassin for
cultivating flax genotypes increased all characters under the study.
Rodewald and Ulbricht (1983), Shekhawat et al,(1971), Parakhevich and
Bykov{1972), Kadry(1981), EI-Shimy et a/.,(1985), Moawed(2001), El-Zeiney
et al., (1994), Puri and Jaipurkar(1989), Ving Singir and Ramoar{1994), Abo-
Zaied(1997), El-Azzouni{1998) and EI-Shimy and Moawed (2000).

The effect of seeding rate was studyed by many investigator such as
El-Hariri(1964), and (1968). Horodysk and Sokolowski(1964) Chi et
al, (1966), El-Farouk {1968), Rasbace {1969), El-Nkhtawy(1875) , Momtaz et
al.(1989), El-Kady ef ai.,(1995) and El-Swiefy and Mostafa{1996)

The main targets of this research work were to find out the effect of
spray with potassin fertilizer and seeding rate on some flax genotypes
through fiber and seed yield as weli as yield components during winter
season of 2001/2002 and 2002/2003 at Tag El-Ezz, Research Station
Dakahilia Governorate, Agriculturat Research Center (A.R.C.) Egypt.

MATERIALS AND METHODS

Two field experiments were carried out at the experimental farm of
Tag El-Ezz Res. Station, Dakahilia, Agric. Res. Center {A.R.C.), during the
two winter seasons of 2001/2002 and 2002/2003.
Chemical analysis and physical properties of the experimental soil are
presented in Table (1).
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Table (1}: Some chemical and physical properties of the experimental
soll at Tag ellez statlon (part19).

ESP o.M Avaiiable nutrients  Solt

Seasons E.C T.5.8 pH o, % 1 N [P ] K type

1" season 4.6 0226 | 7.9 6.65 17 | 33 [12 340 [Saline

2™ season 4.1 0219 [ 79 | 560 i9 | 38 [12 | 370 [Saline
Particle size distribution of experimental soil

Soil depth Coarse Fine Silt Clay oM CaCO; |[Texture |
cm. sand% | Sand% | % % % % ,\
030 0.30 2050 _ |26.30 | 4700 | 2.10 | 260 | Clay |

soils are very poor in available nutrients,

The objectives of this investigation are to study the effect of spray
with potassin fertilizer, seeding rate on some flax genotypes in relation to
some morphological characters, seed and fiber yields as weli as the
correlation coefficient among some characters.

Three flax genotypes were used, which included Sakha1 cultivar, in
addition to two strains 2465/3 and 402/12.

Flax variety Sakha 1, promising strain 2465/3 and 402/12 were
selected from cross between Bombay X1.1485, selection from
Neelum(l.indian) and cross between Giza 4xI1.235, respectively..

Spray with nutrient potassin(30%K,0, and 8%nitrogen) were
investigated including 1- without spray  2- spray with nutrient potassin after
85 days from sowing. '

Two seeding rates were used 1-70kg/fad. 2- 80 kg/fad. ‘A spiit-
split plot design with four replicates was used in each experiment. Flax
genotypes were randomly aliotted in main plots, the sub-plots were assigned
to the spray with nutrient fertilizer i.e. without spray and spray after 65 days
from sowing and the two seeding rate i.e. 70 kg and 80 kg ffad. were
confirmed to the sub sub-nlots, which each plot area was (3x3.5)10.5m2,
Seeds were sown on November 17" in the first season and on 27™ in the
second one, seeds were obtained from the Fiber Res. Section, Agric. Res.
Center (A.R.C.), Giza Egypt, level nutrient potassin fertilizer was obtained
from Ministry of Agricultural G.O.AE.F.

Weight of seeds for each treatment was equally drilled in 20 rows with
15 ¢rn. apart.

Collected data:
At harvest time, ten guarded and competitive flax plants were taken
randomly from each sub-plot to record the following characters:-

A-Single plant observation:

1- Plant height (cm.) was measured from soil surface to the highest point of
plant.

2- Technical length (cm.}) was determined from soil surface to the first
branch.

3- Number of frutting branches/plant.

4- Number of capsules/plant.

5- Seed yield/plant {gm.)average mean of yield of 10plants.

6- Straw yield (gm.)average yield of 10 plants.
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7- Fiber yield/plant (gm.) was estimated as an average of fiber extract from
10 plants.

B- Unit area observation:
From each plot, one square meter was harvested and the foliowing
characters were calculated:

8- Seed yield kg/fad.

9. Straw yield ton/fad.

10-Fiber yield kg/fad.

C- Economic characters:-

11-Biological yield /fad.(ton), calculated from the summation of straw and
seed yieldffad. (W).

12-Economic yield (EY), the economic plant organ or more which the crop
cultivated.

13-Harvest index {(HI): the economic yield as percentage from the biological
accerding to the following formula suggested by Wallaco et af., (1972)
and Kallo {1988)

H.L=EYMW x 100 where: EY= Economic yield
W= Biological yield.
Statistical analysis:

All data were subjected to the analysis of variance according to the
procedures outlined by Gomez and Gomoez (1984). Treatment means were
compared by the Least significant difference test (L.S.D.) at the 5% and 1%
levels of probability.

Correlation studies:

Interrelationships between different flax characters were calculated

according to the following equation:
px)f

r= v 88,4 98,

Were: SPy = Z XY -2X . 3Y
N
8S, =X X* - (TX)*/n

SSy=35Y? - (ZY)*/n
The t test was used to test the significance of (r) value.

RESULTS AND DISCUSSION

1.Straw yield and its related characters

Mean values of six straw characters i.e. plant height, technical
length, straw vyield/plant, straw yield/faddan, fiber yield/plant and fiber
yieldffaddan, as affected by flax genotypes (G), potassin spray (S), seeding
rates ® and their interaction in the two successive seasons are presented in
Table {2).

5890



J. Agric. Sci. Mansoura Univ., 28(8), August , 2003

sS'u sy su su su su . . su s'u Hxg
e - sy Sy B 8y - -n sy SU Hxo
- ae aa P . . aa 2 e .- £€xo
o
W - U SN su i) - . s'u s$u uﬂ@-.k
iZlo (SR ] oLe'e coR't L2L0 6690 08 05't¢ S6'08 886 'Pey/BY 08
6600 1600 [e]5: KN 028e Z2S0 %S0 0£1a Li7arac] oy g L0748 %] ‘peyby (174
TdJseied bujpasg
. s su 3] o - - - 5'u su LY
e 8500 ooet [(JE-R 0390 V\Z2i0 0908 [0 9] 7598 I+'B8 SAED §3 13w Aey S
0g'8Rs 22085 £600 800 (0748 174 2 BE9 0 £P9°0 0684 Qrog 0oL 58 OE'98 Aeids oy
g (57 Reidg
Z8'¢C 49°C 000 2009 S0°0 £0'0 Lalvy] £000 8ri Qo' [4 44 Wz as
. we - .. s s . . an . v . 150) "4
§0129 Q.mmm Lei o £Z10 oIsE 0Z9'¢ vS8'Q 0820 LL'06 or'en 1150 4) Zr'96 LeYyeg
0z'69v 09'68y ceo0 €400 PA stara LLL'Z 8850 6LS0 £8'8s voLL az'gs tvo8 [4 %4114
01'9t¢ og'ges Lo 2600 PA 254 i6eZ 2890 LLop 08’08 91 LA %"] 88/ £/5902Z
|6 EET L)
£002/2002 200Z/L00Z |£00Z/Z00Z 200Z/100Z |£00zZ/z00z Z0QZ/L00Z E00ZRO0T [Z00ZiL00Z noow.ﬁecﬂwonw: OON_’nccw_.NSN 200214002
(B wB) uoy) Wb} {waj {way suonoesajuy
L_Peupraikieqrs | ueidmiokieqiy | “pey ploik meng WeidippiA mens | wibuel jeojuusay | ubjayuey | PUE Sidene uew

"£002/200Z PUE Z00Z/L00Z 40 SuUO
ds ‘sadAjouab Xel} 9Wos 10§ si

Seas Jajum bulinp uogoelajur i

13U} pUE sajes Bu
810BJeYD pajejas pue pis)hA mens

|poas

J0 sanjea ueapy :(z) a|qey

5891



El-Azzouni, A.M. ef al.

Analysis of variance showed significant differences in all studied
characters between the three flax genotypes i.e, strain 2465/3, 402/12 and
Sakhal. Also plant height straw yield fad/ ton and fiber yield / fad(kg) reach
the fevel of significance with potassin spray. Seeding rates effects were
significantly only in technical length, fiber and yield/plant in both seascns
and fiber yield/faddan in the second seascns only.

Straw yield / faddan

Regarding straw yield ton/faddan character, data showed that Sakha
1 flax variety ranked first with the mean values of 3.620 and 3.810
ton/faddan, followed by strain 2465/3 (2.351 and 2.342) and the lowest straw
yield/fad was obtained by strain 402/12 (2.111 and 2.232) in the first and
second seasons respectively. These findings are in harmony with those of
Hetla ef al,, (1989), Momtaz et a/. (1989), Gaafar et al. (1990), Leilah (1993),
Mostafa and Ashmawy (1998) and Moawed and Abdel Hamid(1999).

Fiber yleld/faddan kg

Regarding fiber yield /faddan character, data showed that seeding
rate 80 kg per faddan ranked first with the mean values of 599.41 and 632.1
kg/faddan followed by 70 kg (552.20 and 553.60) in the first and second
seasons, respectively. The increase in fiber yield with seeding rate 80
kg/faddan comparison with those of 70 kg could be attributed to the increase
in fiber percentage where the plants become thiner with 80 kg than 70 kg.
Similar results were obtained by Horodyski and Sokclowski (1964), Chi ef
al. {1966), El-Nkhlawy (1975), Momtaz et al., (1989), El-Kady of al., (1995)
and El Swiefy and Mostafa (1996}

Ii. Seed yield and its related characters:

Mean values of four seed characters ie. number of frutting
branches/plant, number of capsules/plant, seed yield/plant gm and seed
yieldifaddan kg as affected by flax genotypes, potassin spray, seeding rates
and their interaction in the two successive seasons are presented in Table

(3)

Analysis of variance revealed significant differences in ali studied
characters between the three flax genotypes i.e.strains 2485/3, 402/12 and
Sakha 1.

A. Genotypes

In this respect data showed that Sakha1 flax variety ranked first
with the mean values of 565.41 and 623.00 kg/faddan, followed by strain
2465/3 (334.65 and 367.22) and the lowest seed yield/faddan was obtained
by strain 402/12 (275.11 and 289.35) in the first and second seasons,
respectivety. Similar results were cbtained by Chi et al., (1966), El-Farouk et
al. (1982), Hella et al. (1989), Mostafa et al. (1987) and EI-Shimy and
Moawed (2000).
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Table (3): Mean values of various seed characters for some flax
genotypes, spray with potassin , seeding rates and their
interaction during winter seasons of 2001/2002 and 2002/2003.

[ Main effects |Number of fruting Number of Seed yield /plant [Seed yleid Ifaddaj
and branches/plant | capsuies/pfant {gm) {kg)
interactions [2004/200212002/2003 [2001/20022002/2003 |2001/20022002/2003 |2001/2002{2002/2003 |
Genotypes(G |
246503 58 8.9 8.21 59 0.207 0.212 | 33465 | 367.22
402112 54 55 4.30 43 0.181 0.183 27511 | 28935
Sakhat 89 9.6 7.90 8.2 0.267 0.311 565.41 | 623.00
¥ test - ~ - = = s - ]
L.S.D 1.02 1.40 1.67 0.76 0.004 0.003 12,31 13.89
Spray (S) |
Without spray 6.1 5.9 4.9 52 0.250 0.232 | 341.52 | 389.20
Spray after 65 8.2 7.8 8.0 6.5 0,292 0.270 367.43 | 382.80
days
L F. test - . - - - e s
Seeding rates(R)|
70 kgifad. 7.9 10.4 8.2 8.9 0.243 0.525 38841 |} 381.90
B0 kg/fad. 6.5 7.2 58 8.6 0.183 0.194 382.54 | 37985
F.test * N - = ns n.s 5 -
on
GxS - " - - - - - -
G X R - ‘e -~ " - el - -
SxR - n.s } ns - - d - ‘ e -
Seed yieldfaddan kg

B-Spray with potassin

Mean values of using potassin on seed yield/faddan kg were (367.43
and 382.60), meanwhile it were (341.52 and 369.20) with control treatment
in the first and second seasons, respectively. The increcs in seed yield/fad.
could be atiributed to the increas in number of capsules/plant and seed
yield/plant as a results of potassin applications comparison with those
untreated. These findings are in a harmony with those of Shekhawat et
al.(1971) Porokhnevich and Bykov (1972); Kadry (1981) and Moawed
{2001).

C- Seeding rates:-

Concerning seed yield/fad.kg character, data showed that 70kg/fad
ranked first with the mean values of 388.41 and 381.9 kg/faddan comparison
with 8C kg/faddan 382.54 and 379.65 in the first and second season,
respectively.

The increased in seed yieid /faddan with seeding rates 70kg/faddan
than 80kg could be attributed to the increased in number of fruting
branches/plant and number of capsules/plant. These results were in
agreement with those obtained by Rodewald and Ulbricht(1863); El-
Hariri{1964); Horodyski and Sokolowski {1984); El-Nkhlawy (1975}, EI-Shimy
ef al. (1985); El-Swiefy and Mostafa({1396) and Moawed(2001).

lil. Economical flax characters:
1. Blolegical yleld .

According to biological yield character data in Table 4 show that
Sakhai flax variety ranked first with the mean values of 2.92 and 2.96
ton/faddan, followed by strains 402/12 and 2485/3 (2.27,2.88) and (2.68,
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2.41(ton}in the first and second seasons, respectively. This may be
attributed to the increas in seed and straw yields/fad. this result agree with
those obtained by Moawed(2001).

2. Economic yield (ton/faddan):

Sakhat flax variety show superiority the two genotypes 402/12 and
2465/3 in the first and second seasons. Mean values were 996.60 and
984.80 for Sakhai, meanwhile it was (759.30, 885.11) and (762.24, 971.40)
for strains 402/12 and 2465/3, respectively. Similar resuits were obtained by
El-Swiefy and Mostafa (1896) and EI-Shimy et al.{2001).

B- Spray with potassin:

Analysis of variance in Table(4) show significant differences in
economic yield ton/faddan in the two seasons. Mean values of this character
were (853.81, 822.60) and {762.30, 781.60} for spray with potassin and
control treatment in the fist and second seasons, respectively.

Table (4): Estimates of economic flax characters as affected by
genotypes, spray with potassin, seeding rates and their
interaction during winter seasons of 2001/2002 and

2002/2003.
Main effects and Blological yleid Economic yield Harvest index
Interactions [ton} {ton} Y%
200172002 [2002/2003 | 2001/200212002/2003 | 2001/2002 [2002/2003
Genotypes(G)
2486513 2.66 2.41 762.24 971.40 0.30 0.32
402112 2.27 2.88 759.30 885.11 0.26 0.28
Sakha1 2.92 2.96 996.60 984.80 0.30 0.33
F' wst e Ld - - LAl -
L.S8.D 0.021 0.032 5.87 9.14 0.003 0.006
Spray (S
Without spray 250 2.67 762.30 781.60 0.28 0.29
Spray after 65 days 2.63 2.81. 853.61 822.60 0.30 0.31
F. test n.s n.s ** - - *
Seeding rates(R}
70 kgifad. 2.50 2.41 742.90 965.11 025 0.26
80 ka/fad. 2.56 2.66 824.30 985.60 0.26 0.28
F.test 0n.s ns - a ns n.s
Jnteraction
Gx$S - - - i ns n.s
GxR n.s n.s - - ns n.s
SxR [1] n.s e i n.s n.s

The increment in this character could be attributed to the role of potassin on
growth of flax plants, and its effects on straw and seed yield and its related
characters. Where K,O in potassin found in great concentration in
meristematic plant tissues and growth regions According to results-obtained
by . Ving Singir and Ramoar(1994),; El-Swiefy and Mostafa(1996); Abo-
Zaied (1997); El-Azzouni (1998) and EI-Shimy and Moawed(2000).
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C-Seeding rates

Concerning the effect of seeding rates, data show that the
B0kg/faddan gave the highest values of economic yield ton 824.30 and
985.60 comparison to 70kg/faddan 742,80 and 965.11 in the first and
second seasons, respectively. This finding is in agreement with those
obtained by E-Farouk(1968) and Kallo(1988).

3- Harvest index

In Table (4) the effect of genotypes and spray with potassin were
significant, meanwhile the differences didn't reach the level of significant with
seeding rate. Similar results were obtained by Puri and Jaipukar{1989); Ei-
Zeiney et al{1994); El-Kady et a/.(1995) and Moawed (2001).

IV- Interaction effocts:

Statistical analysis of the data in Tabie {5) revealed that the
interaction combination had significant effect on plant height, technical stem
length, number of capsules/plant, number of frutting branches, seed
yield/plant, straw yield/plant, fiber yield/plant, seed and straw yield/faddan,
fiber yield/faddan, economic yield and biological yield with the interaction
between genotypes (G) x potassin (S) in the two seasons.

Concerning Table (6) and its related characters i.e. technical stem
length, number of capsules/plant, number of frutting brariches, seed
yield/plant, fiber yield/plant, seed yield/ faddan and economic yield, they had
significant effect with the interaction between flax genotypes x seedlng rate
in the two seasons.

In Table (7) there are significant effect in technical stem length,
number of capsules/plant, seed yield/faddan and economic yield with the
interaction between S x R in the two seasons. Generally, when interaction
was insignificant (independent) it means that each one of factors ( G, S and
R) are acted separately. Meanwhile, when it was significant, it mean that
each one of factors under study depend on the other in its effect .

V - Correlation study:

Data in table (8) showed correlation coefficiens between ten flax
characters. Fiber yield/fad. was positively and significantly correlated with
each of straw yield/fad., straw yield/plant, totat plant height and technical
stem length with r values of 0.890, 0.988, 0.969 and 0.888, respectively,
while the r values were negalively and significantly correlated with seed
yield/fad. (-0.362), seed vyield/plant {-0.241), no. of fruting branches/piant
{-0.696) and no. of capsules/plant (-0.965).

Straw yield/fad was significant and positive associated with fiber
yield/plant {G.875), straw yield/plant (0.842), total plant height{0.858) and
technical stem length (0.910). on the other hand it was negatively and
significantly correlated with seed yield/fad (-0.821), seed yield/piant (-0.890),
no. of fruting branches/plant {-0.752) and no. of capsutes/plant {-0.264).

Seed yield/fad was positively and significantly correlated with seed
yield/plant (0.965), no. of fruting branches/plant(0.932) and no. of
capsules/plant (0.841). while it was negative and significant correlated with
fiber yield/plant (-0.882), straw yield/plant (-0.913), total pfant height (-0.944)
and technical stem length {-0.524).
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Fiber yield /plant positively and significantly correlated with straw
yield/iplant  (0.853), total plant height (0.894) and technical stem
length(0.831). On the other hand it was negatively and significantly
correlated with seed yield /plant (-0.810), no. of fruting branches/plant (-
0.361) and no. of capsules /plant(-0.610).

Straw  yieidiplant recorded positively and significantly correlation
coefficients with total plant height (0.884) and technical stem length (0.733).
but it was negatively and significantly correlated with seed yield/plant (-
0.654), no. of fruting branches /plant (-0.110) and no. of capsules/plant (-
0.894).

Seed yield/plant was positive and significant correlated with no. of
fruting branches /plant (0.941) and no. of capsules/plant (0.965). Meanwhile,
it was negatively corretated with total plant height {-0.821) and technical
stem length (-0.891).

Total piant height was positively and significantly correlated with only
technical stem iength (0.936) but it was negative and significant correlated
with no. of fruting branches/plant (-0.616) and no. of capsules/plant (-0.341).

The technical stem length showed negative and significant
correlaticn with no. of fruting branches/plant {(-0.792) and no. of capsules
/plant {-0.310).

Number of fruting branches/piant was positively and significantly
correlated with no. capsules/plant (0.965). Generally, correlation was
positive {r+), it means that the increase in straw character parallel with
increasing in fiber yield / fad. /kg, total plant height and technical stem length
. On the other hand correlated negatively {r-), it mean that straw character
did not parallel with increasing in seed yield, No. of fruting / plant and No. of
capsules /plant. These results are in agreement with those obtained by El-
Shimy et a/.(1997) and Moawed {1999 and 2001).
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