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The application of fertilizers appeared to have no significant effect on the overall growth and productivity. Various salt
types affected various parameters with a tendency of better growth in light textured soils. The plant grew better in full light
condition with optimal soil moisture. The plants wilted to death under shady condition. Both the water stressed and water-
logged conditions reduced the growth performance but the waterlogged condition adversely affected the plants. There-
fore, it is concluded the. usitatissimuntould be grown in semi-arid condition on marginal lands.
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Introduction experiments loamy soil was used except where the effect of
Linum usitatissimuntinn. (Family Linaceae) a medicinal SCil type was to be invgstigated. Weeding was done b.y
plant has various names such as linseed, flaxseed, commdt@nd. The pots were maintained at field capacity (Hussain
flax, flas, lint (English); alsi, alish, tisi (Punjabi and Urdu); €t al 1989) during the experimental period except in ex-
Bazarug, kuman, kuta, tukhme-katan, zaghir, zaghu (persianperiment where the water and different levels of soil mois-
It has many medicinal and other uses (Khan 1969; Khan 197¢ure was tested.

Sahid Leitch 1994). Its seeds are used as demulcent in Car, gee the effect of soil types plants were grown in similar
tarrhal complaints and acute or chronic gastritis. PowderedpotS with equal volume of sandy, clayey or loasojis. The
seeds are used as an emollient in poultices for boils, carbuncleﬁotS were kept in open uniform condition in net house and
festering sores and other skin affections. The seeds Conta%aintained at field capacity (Hussainal 1989). The effect
galactosg, argbmose, rhamnose, .xylose, galagturomc angf fertilizers was determined by applying urea, diammonium
manuronic acids; 30-49% fixed oil, 25% protein, sterols, phosphate (DAP) and organic matter in each pot following

ili - 0, i i -
trilierpenes, 0.1-1.5% cyanogenic glycosides and monoglyco Jalis and Khan (1982). The organic matter was added @ of

sides (Bissent 1994). The_cul.tlvatlon of Ilns_eed_ .has severab_OS% to each pot. The pots were placed in full sunlight, par-
advantages for arable farming interms of profitability, expand- . . . . .

. . _ _ tial light and shade to see the effect of different light condi-
ing demands and adaptability of the crop to various soil types.

. . t'ons (Mubaralet al 1983).

and seasons. Several workers have made studies on its cul-

tivation (Smid 1998) and under different soil moisture lev- To determine the effect of soil moisture on plant growth
els (Tecet al 1989; Lamberéet al1990; Singh and Sharma the pots were maintained at field capacity (control condi-
1991; Ranney and Bir 1991). The present study was con4ion), water stressed and waterlogged condition. Initially
ducted to see the effect of different soil types, light condi- all the pots were saturated. The water stress was created

tions, fertilizers and water levels on the growth perfor- by withholding the water till the temporary wilting was

mance of this plant. evident. They were rewatered and again allowed to reach
the temporary wilting point. In this way four stress cycles
Materials and Methods were run. Pots subjected to waterlogging were kept satu-

Seedlings of. usitatissimurmvere raised in nursery beds with  rated all the time.

loamy soils on October 30, 1998. At an average height of|n all the experiments, the data on growth behaviour such as
5 cm, 10 seedlings were transplanted to equal size (18 qumber of leaves, branches, height of plants, number of flow-
22 cm) pots containing loamy soil. After 7 days, they were ers, number of fruits and seeds were taken on April 20, 1999.
thinned to 5 uniform seedlings per pot. There were 5 repli-The amount of total chlorophyll, a and b of shoots was deter-
cates for every treatment in each of the experiments. In all thénined following the method of Hussain (1989). The results

* Authors for correspondence were subjected to t-test.
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Table 1
Effect of different ecological condition on the vegetative growth performariceusitatissimum
Each value is an average of 5 replicates, each with 5 plants

Growing Height No. of No. of Fresh weight Dry weight Moisture contents
condition (cm) leaves branches (9) (9) (%)
Shoots Roots Shoots Roots Shoots Roots

a. Effect of soil type
Sand 39* 48* 21 2.26* 0.33 1.62 0.20 40* 65*
Clay 48* 45* 25 2.44 0.34 1.56 0.20 56* 70*
Loam 48 49 20 1.99 0.38 1.50 0.27 33 41

b. Effect of fertilizer
Control 44 60 26* 2.00 0.29 1.60 0.16 25 81
Urea 35* 49 11 1.41* 0.22* 1.00 0.15 41* 47*
DAP 49* 69* 27* 1.37* 0.22* 0.99* 0.13 37 69*
oM 40 60 19 1.21* 0.27 0.86* 0.16 41* 69*

c. Effect of different light condition
Full light 53* 55 27 1.67 0.30 0.99 0.18 69 67
Partial light 41 49 19 0.86* 0.20 0.66* 0.13 30 54
Shade -- -- -- - - - - - --

d. Effect of different levels of soil moisture
Field capacity 49 69 30 1.46 0.21 1.09 0.11 32 91
Water stress 32* 19* 23 0.45* 0.11 0.35* 0.06 29 83
Water logged 19* 12* 12 0.37* 0.04 0.27* 0.02 37 100

DAP and OM, respectively diammonium phosphate and organic matter. * Significant at P=0.05.

Results and Discussion moisture contents were least in urea. The chlorophyll con-
Effect of soil typegthe plant height was minimum (39 cm) tents differed insignificantly in various treatments with a ten-

in sandy soil (Table1). The least number of leaves were Ob_dency of least amount in organic matter treatment (Table 2).
served in clay soil while the number of branches were more! e number of fruits and seeds were maximum in DAP treat-

in clay soil. The fresh and dry weight of shoots and roots wasMent (Table 2). The application of fertilizers appeared to have

slightly high in sand and clay soil. The moisture content of N0 profound affect on the overall growth and yieldLof
shoots and roots was slightly high in clayey soil (Table 1). UsitatissimumHowever, Chaubey and Dwived (1995) and
The total chlorophyll and chlorophyll a and b were generally Shahidullahet al (1996) reported that flax and other plants
high in plants growing in clayey (Table 2). The number of had improved growth with the application of fertilizers.
fruits/plant and seeds/plant were high in loamy soil (Table2).Effect of different light condition3he variation in light
Samuiet al (1995) also reported better growth of plants in conditions severely affects the overall growth performance
clay, sandy and loamy and the present findings agree wittof plants as observed in this case. All the plants died in shady
them. Similarly, Guadchau and Marquard (1995) and conditions while the number of leaves and branches, fresh
Khodyankora (1995) reported that flax grew better in sandyand dry weight and moisture contents (%) of shoots and roots
and loamy soil. The present findings show that the number o2nd number of fruits and seeds (Table 2) were comparatively
branches and chlorophyll contents were greater in clayey soiPetter in plants growing to full sunlight condition (Table 1).
suggesting its suitability for the growth bf usitatissmum However, chlorophyll a and b and total chlorophyll contents

and this agrees with findings of Connor (1994). were high il‘.l plants grown in partial Iight (Tgble 2). It.ap—
peared thatinum showed best growth in full light. Queida

Effect of fertilizer Although the application of DAP en- and Desbeiz (1992) and Antuono (1994) also observed that
hanced the height, number of leaves and number of branchegarious light condition affected the yield bihum and this

but plants had greater fresh and dry weight of shoots and rootagrees with our findings. Buret al(1994) stated that bright

in control (Table 1). The plants grown in control and DAP, light conditions induced thickness and hardness of stem and
the shoot moisture contents were least in control and root$eaves that increased the weight.otisitatissimum
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Table 2
Effect of different ecological conditions on the chlorophyll contents ofitatissimum
Growing Chlorophyll a Chlorophyll b Total No. of fruits No. of
condition (mg/g) (mg/g) chlorophyll plant seed/plant
(mg/g)

a. Effect of soil type

Sand 0.56 0.79 0.34 420* 422*

Clay 0.61 0.86 1.47 410* 406*

Loam 0.56 0.79 1.35 530 529
b. Effect of fertilizer

Control 0.56 0.80 1.36 219 317

Urea 0.52 0.80 1.48 182 195*

DAP 0.56 0.82 1.37 343 355

oM 0.49* 0.63 1.12* 100 263*
c. Effect of light condition

Full light 0.56 0.80 1.36 350 352

Partial light 0.62 0.89 1.05* 300 294+
d. Effect of different levels of soil moisture

Field capacity 0.56 0.80 1.36 410 417

Water stress 0.56 0.82 1.38 40 143*

Water logged 0.37 0.54 0.91 18* 54*

DAP and OM, respectively diammonium phosphate and organic matter. * Significant at P=0.05.

Effect of different levels of watefhe plants showed bet- Cambert F J, Bower M, Andrews A C, Billotti W D 1990
ter height, number of leaves and branches, fresh and dry The effects of soil moisture and planting depth on emer-
weight of shoots and roots and number of fruits and seeds in  gence and seedling morphology As$terbla lapacea
control, followed respectively by plants growing in water (Limdl) Domin. Aust J Agri Regd1 367-376.

stressed and water logged conditions (Table 1). The total chlo€Chaubey A K, Dwivedi K N 1995 Effect of N, P and S and
rophyll, chlorophyll a and b were least in waterlogged condi- their interactions on yield and nutrient uptake by linseed.
tion (Table 2). The water stressed plants were relatively bet-  J Ind Soc Soil Sel3 72-75.

ter that those growing in waterlogged condition. Both the waterConnor O 1994 Effect of different soil conditions (sand, peat,

stress (Gustt al1991; Dubey 1994) and waterlogged condi- clay & loam) conditions on linsee@an J Plant Sc74
tion (Dubey 1994; Mahto and Haque 1994; Malilal1999) 111-116.
reduced the yield attributes bof usitatissimunand our find-  Dubey P 1994 Excessive irrigation on yield and yield attributes

ings agree with them. The present study suggests the possi- of Linum. Indian J Agronom$8 91-94.
bility of growing L. usitatissimunin dry marginal lands as a  Fedeniuk R W, Biliaderis C G 1998 Composition and physico-

source of biomass, oil and cover for the soil. chemical properties of linseed mucilageAgric Food
Chem4?2 240-247.
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