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Abstract


Two field experiments were conducted to determine the effect of roots growth media on plants growth. Leafy and root crops were used as an indicators cabbage cv. “ Brunswick” and turnip cv. “White Globe Purple Top” were used in the first experiment, while in The second one three turnip cultivars “ Royovska; Tonda A Coll; and Rezpa Japalna”.


Results of both experiments  indicated that roots growth media were varied in their effects regardless of their water holding capacity. Crop kind, varietals type; source and decomposition rate of organic matter; and straw content had significant effects in determination of favorable roots growth media. However, cabbage plants proved to be a weak indicator due to their insignificant response to the various media. No significant differences were found between the effect of imported compost and farm yard manure. Plants grown in straw and straw mix media produced significantly the lowest vegetative growth. It is worthwhile to mention that straw should be avoided whenever roots growth media required to be prepared, regardless of nitrogen fertilizer supplement.

الخلاصة


نفذت تجربتان حقليتان لدراسة تأثير أوساط نمو الجذور على نمو النباتات.نوعين من ألنباتات ، أللهانة واللفت كنباتات ورقية وجذرية أستخدما في ألدراسة كأدلة في هذه ألدراسة. تضمنت التجربة الأولى نباتات أللهانة صنف Brunswick واللفت صنف White Globe Purple Top. بينما تضمنت التجربة الثانية ثلاثة أصناف من محصول اللفت                                                       . Royovska, Tonda A coll, and Rzepa Japalna                                                                     

نتائج الدراسة بينت أن تأثير وسط نمو الجذور لا يتحدد فقط بقابلية الاحتفاظ بالرطوبة أو تواجد المادة العضوية عند تهيئة الوسط. بل يتحدد كذلك بنوع المحصول، الصنف. مصدر ودرجة تحلل المادة العضوية. وذلك لتباين النتائج بين استجابة المحصولين، وبين استجابة أصناف المحصول الواحد لأوساط النمو المختلفة. إن استخدام السماد الحيواني المتحلل في تحضير الأوساط أعطى نتائج لا تختلف معنوياً لما تحصل عليه من استخدام الدبال المستورد . كما تبين عدم جدوى استخدام التبن في تحضير أوساط نمو الجذور حتى مع إضافة السماد النيتروجيني وذلك بسبب النقص المعنوي المتحصل عليه في معدل الصفات الورقية والجذرية مقارنة بالنباتات النامية بأوساط النمو الأخرى حيث لم يكن التبن أحد مكوناتها.
Introduction

It was well known that seeds germination, seedlings emergence, as well as plants growth were greatly encouraged when a suitable roots growth media were used. Previous investigators indicated that several properties such as moisture content; organic matter, and interspaces between media particles should be well furnished when well established plants to be obtained. (Hewitt, 2004; Haman and Izuno, 2003; Hettiaratchi et al.,1990; and Lorenz and Maynard, 1980). However increasing the moisture content was not an indicator for a good media (Scherer et al. 1996). Since organic matter play a major role in improving the physical properties, so, it was recommended to be used whenever roots growth media to be prepared (Riaz, et al. 2008; Lewandowski, 2003; Lampkin, 1990; Archer, 1988), but no attention was given to its source. However, several workers recommend to prepare a local compost from various sources of organic matter as well as from the farm residues (Splitsttoesser, 1990). Meantime results of previous studies recommend to use straw supplemented with nitrogen fertilizer (Riaz et al., 2008;Jonathan and Yost,2008; and Lampkin, 1990). While others cleared out the importance of farm yard manure for such purpose but its high straw content should be avoided (Leonard and Jack, 2008; and Al-Menai, et al., 2008).

Results reported by previous workers indicated that optimum media were not dependent on their physical and chemical properties but also crop kind to be grown should be considered (Antonious et al., 2008; Phatak et al., 1981; and Phatak et al., 1980).

Since cabbage and turnip are hardy crops and well represented by their shoots and roots growth (Splitsttoesser, 1990; Lorenz and Maynard, 1980). The low temperature had no effect roots growth as well as roots quality (Shattuk et al., 1991; and Splitsttoesser, 1990). It was found that shoots and roots growth of turnip were positively correlated (Phatak et al., 1980). Meantime the roots of turnip plants were sensitive to heavy, compact, as well as shallow soil (Phatak et al., 1981).


The aim of this study was to evaluate several roots growth media according to their effects on vegetative growth characteristics of shoots and roots of cabbage and turnip crops. 

Materials and Methods:-


Two field experiments carried out during 1997 and 1998 growing seasons, at the experimental farm, college of Agriculture, Omar El-Mukhtar University-Libya.  

First experiment, 1997:-


Several roots growth media were prepared primarily from field soil (its mechanical analysis: 45% clay; 35% silt and 20% sand); decomposed farm yard manure (FYM); fresh straw; and sand. Beds at dimensions (90cm. length x 90cm. width x 35cm. depth) were already prepared and filled with roots growth media distributed in a randomized complete block design in 4 replications (Gomez and Gomez, 1976). All beds were saturated with irrigation water, and the extra water was left to be drained out. 100 gram fresh samples from the various media were taken to determine water holding capacity through the use of an oven at 105Co temperature for 72 hours (table 1. On March 3rd,1997, 500 seeds of cabbage [Brassica oleracea (capitata group) L.cv. Brunswick] and turnip crops [Brassica campestris (rapifera group) L. cv. White globe purple top] were sown in separate beds in rows at 15cm. spacing between seeds and 15cm. spacing between the rows, two guard rows as well as two guard plants from each row were used. Percentage of seedlings emergence were recorded at the beginning of the growing season (table 2) .On May 10th , 1997, 120 plants were harvested for subsequent study (30 plants from each treatment for 4 replications). 
Second Experiment, 1998


This experiment consisted from root growth media that gave highest and lowest vegetative growth in the previous growing season together with imported compost (I. Compost); and local compost partially decomposed (P. Compost) prepared for the purpose of this investigation as it was done by (Lampkin,1990; and Splitsttoesser, 1990). Moisture content determination was also done as stated in the first experiment (table1). However, it should be mentioned that plants were failed to grow in media consisted from either fresh straw or farm yard manure.

In both experiments, plastic tunnels were used in early growing seasons to encourage early seed germination and seedlings growth. Nitrogen fertilizer was added as a solution contain 1%N in 2 applications, 3 and 4 weeks after seedling’s emergence.

Since a slight response was obtained from cabbage crop to the various growth media during the first growing season, therefore, it was excluded, and a new turnip crop cultivars (Royovska; Tonda A Coll; and Rzepa Japalan) were introduced for investigation in the second experiment. In this experiment , same spaces were used between rows and plants (15 cm. between rows and 15 cm. between plants in the row). On March 10th, 500 seeds of each turnip cultivar were sown in 5 rows treatment in 4 replications. Data were obtained on various vegetative growth characteristics during second growing seasons as means of 40 plants as early harvest (2 plants from each row of 5 rows treatment for four replications), While the remaining 80 plants represented the final harvest. 
Results and Discussions:-

Results of this investigation indicated that moisture content of roots growth media was not the only limiting factor effecting seedling emergence percentage of cabbage and turnip plants. The variation among moisture content of the various media were affected in different manners (table 2). This means that other factors could be associated in addition to the moisture content of the medium as well. (Hewitt,2004; Leonard and Jack, 2008; Scherer, et al.1996; and Lorenz and Maynard, 1980), while different results were mentioned by (Lampkin, 1990; and Archer, 1988). However, it had been mentioned that the high moisture content of a medium was not an indicator for its favorite properties (Al-Menai et al., 2008; Haman and Izuno, 2003; and Hettiaratchi et al., 1990). It is incorrect to predict a final vegetative growth correlation with early growth, since the growing season will progress forward  and the temperature will be increase, so a positive effect on vegetative growth parts will occur later on. (Leonard and Jack, 2008; Antonious et al.,2008;and Haman and Izuno, 2003). Meantime, when turnip plants grown in higher as well as in lower moisture content media such as  (I. compost); (I. compost, sand+ I. compost); and (soil +straw, I. Compost); produced significantly higher roots diameter, fresh and dry weights of roots as compared with (soil+straw); (P. Compost, soil, soil+ sand+ straw); and (soil + sand + straw, P. compost ) respectively (table 5) Results obtained at the end of this growing season ( table 6) indicated that fresh and dry weights of leaves and roots , number of leaves, and roots diameter were significantly higher when turnip plants grown in (sand+ I. Compost, soil+ FYM, I. Compost, and soil + sand+ FYM). This was also varied according to the specific effect of each roots growth media on plant parts. When straw in the mix media  was used like (soil+straw and soil+ sand + straw) the vegetative growth of the plants were significantly depressed regardless of their moisture content ; presence of organic matte ; nitrogen fertilizer application and cultivars.  However a positive correlation did exist between shoots and roots growth regardless of cultivar. This was reported earlier by (Phatak,et al.,1980). Meantime it is interesting to find out that cultivars respond were varied toward various roots growth medium. Royovska cultivar plants produced significantly higher vegetative growth  over those produced by other cultivars (Tonda A Coll, and Rzepa Japalna), while no significant differences were found between Tonda A Coll, and Rzepa Japalna cultivars (table 7). 

Table(1). Moisture content of various roots growth media.

	Roots Growth

 Media
	Moisture content (%)
	Roots Growth 

Media
	Moisture content (%)

	
	

	First experiment (1997)
	Second experiments (1998)

	Soil
	26.0
	Soil
	24.5

	Sand
	10.0
	Soil + Sand
	17.0

	FYM
	37.0
	Soil + Straw
	25.1

	Straw 
	36.2
	Soil + FYM
	29.3

	Soil + Sand
	18.0
	Soil + Sand + FYM
	23.7

	Soil + FYM
	26.6
	Soil + Straw + Sand 
	15.5

	Soil + Straw
	25.2
	P. Compost
	35.2

	Sand +FYM
	21.5
	I. Compost 
	76.3

	Sand + Straw
	33.8
	Sand + I. compost 
	23.8

	FYM + Straw
	28.8
	
	

	Soil + Sand + FYM
	25.0
	
	

	Soil + Sand +Straw
	15.5
	
	

	Soil + FYM + Straw
	31.0
	
	

	Sand + FYM + Straw
	29.0
	
	

	Soil + Sand + FYM + Straw 
	30.0
	
	


*Roots growth media were prepared by equal volumes.

Table (2). Effect of roots growth media on seedling emergence of cabbage and turnip*.

	Roots Growth

 Media
	Seedling emergency (%)

	
	Cabbage
	Turnip

	
	
	

	Soil
	17
	41

	Sand
	25
	28

	FYM
	20
	25

	Straw 
	11
	17

	Soil + Sand
	9
	33

	Soil + FYM
	43
	58

	Soil + Straw
	12
	23

	Sand + Straw
	57
	65

	Sand + FYM
	16
	15

	FYM + Straw
	8
	75

	Soil + Sand + FYM
	58
	66

	Soil + Sand + Straw 
	53
	50

	Soil + FYM + Straw
	71
	41

	Sand + FYM + Straw
	46
	53

	Soil + Sand + FYM + Straw 
	51
	71


           *  Estimated according to the appearance of the seedlings above growing media   surface(percentage of the average of each treatment for four replications). 


Results of this investigation showed that several factors should be considered when a root growth media to be used. Texture; organic matter, as well as its sources and rate of decomposition; particles compaction, crop and cultivar to be grown. Decomposed FYM; I. Compost; and their mix-media were almost superior as compared with those prepared from straw; P. Compost; and their mix media. It was obvious that high straw content media including P. Compost were not recommended because they became compacted before intensive roots growth to be established, in addition to that they showed a slow decomposition rate. Those results support previously reported results by (Riaz, et al., 2008; Lampkin, 1990; Phatak et al., 1981;). Results of interactions effects between roots growth media and turnip cultivar showed a significant effect on fresh weight of shoots; roots; and dry weight of roots. (Tables 8, 9, and 10).Those effects were obtained within each cultivar response as well as between cultivars when certain specific growth media were considered.  Plants of Royovska cultivar were significantly increased in their growth when grown in media contain decomposed FYM; and in I. Compost over those grown in other media particularly those contain straw. Similar trend was obtained from plants of other cultivars. However, plants of Royovska cultivar produced significantly higher vegetative growths compared with plants of R. Japalna cultivar, and to some extent with plants of Tonda A  Coll cultivar.


Results of this study also indicated that well decomposed manure with relativity low straw content could give better results then what had been obtained. Lampkin, 1990. A season of low environment temperature adversely effect rates of its decomposition , mineralization , as well as biological activity . 

However, FYM mixed media gave satisfactory results when compared with those obtained from I. Compost as well as I. Compost mixed media. Straw was not recommended to be used in roots growth media due to its discouraging results particularly when final growth and yield were considered.(Jonathan and Yost,2008; and Lewandowski,2003).
Table (3). The effect of roots growth media on vegetative growth of  cabbage plants *.

	Roots Growth

 Media
	Fresh Wt.(gm)
	Dry Wt. (gm)

	
	Leaves
	Roots 
	Leaves 
	Roots

	
	
	
	
	

	Soil
	5.43
	1.10
	1.07
	0.25

	Sand
	6.37
	2.00
	1.64
	0.58

	FYM
	6.87
	1.08
	1.83
	0.33

	Straw 
	4.67
	0.55
	1.07
	0.12

	Soil + Sand
	3.87
	0.37
	1.81
	0.13

	Soil + FYM
	14.97
	3.00
	2.98
	1.10

	Soil + Straw
	3.13
	0.77
	0.73
	0.18

	Sand + Straw
	3.87
	0.37
	0.62
	0.11

	Sand + FYM
	3.57
	0.57
	0.94
	0.16

	FYM + Straw
	9.33
	1.13
	1.49
	0.37

	Soil + Sand + FYM
	5.37
	0.39
	1.89
	0.08

	Soil + Sand + Straw 
	10.97
	0.68
	2.36
	0.28

	Soil + FYM + Straw
	8.97
	0.38
	3.89
	0.05

	Sand + FYM + Straw
	10.19
	0.42
	2.06
	0.09

	Soil + Sand + FYM + Straw 
	8.84
	0.50
	1.98
	0.18

	LSD (0.05)
	Ns
	Ns
	Ns
	Ns


                              * An average of 120 plants of each treatment for four replications.

Table (4). The effect of roots growth media on early growth of turnip plants*.

	Roots Growth

      Media
	Fresh Wt.(gm)
	Dry Wt. (gm)

	
	Leaves
	Roots
	Leaves
	Roots 

	
	
	
	
	

	Soil
	14.17
	1.33
	3.08
	0.72

	Sand
	16.83
	1.7
	3.47
	0.35

	FYM
	18.27
	2.73
	3.24
	0.45

	Straw 
	8.63
	1.60
	1.05
	0.28

	Soil + Sand
	17.93
	1.90
	2.80
	0.32

	Soil + FYM
	18.73
	2.87
	3.19
	0.30

	Soil + Straw
	7.87
	0.93
	0.31
	0.01

	Sand + Straw
	23.83
	5.43
	3.56
	1.11

	Sand + FYM
	12.30
	2.70
	2.70
	0.13

	FYM + Straw
	9.73
	2.23
	1.75
	0.65

	Soil + Sand + FYM
	19.76
	2.24
	3.05
	0.52

	Soil + Sand + Straw
	8.66
	2.67
	2.70
	0.24

	Soil + FYM + Straw
	14.20
	0.88
	2.71
	0.28

	Sand + FYM + Straw
	14.43
	1.37
	2.82
	0.29

	Soil + Sand + FYM + Straw 
	10.30
	2.66
	2.84
	0.74

	LSD (0.05)
	9.84
	1.08
	2.25
	0.31


                       * An average of 120 plants of each treatment for four replications.

Table (5). The effect of roots growth media on early growth of turnip roots *.
	Roots Growth

     Media
	Roots diameter (cm)
	Fresh wt. of roots (gm)
	Dry Wt. of roots (gm)

	
	
	
	

	Soil
	1.30
	5.86
	0.69

	P. Compost
	0.91
	4.05
	0.31

	Soil + FYM
	2.42
	16.80
	1.28

	I. Compost
	2.77
	24.63
	1.84

	Soil + Sand
	1.75
	8.35
	0.91

	Soil + Sand + FYM
	1.79
	10.94
	0.98

	Sand + I. Compost
	2.42
	20.61
	1.07

	Soil + Straw
	0.58
	17.50
	1.92

	Soil + Sand + Straw
	1.24
	6.36
	0.18

	LSD (0.01)
	1.91
	13.62
	1.36


                  * An average of 40 plants of each treatment for four replications.

Table (6). The effects of roots growth media on vegetative growth characteristic of   turnip      plants*.

	Roots Growth

Media
	Fresh Wt.  (gm)
	Dry Wt. (gm)
	No. of leaves
	Roots diameter (cm)

	
	Leaves
	roots
	Leaves
	roots
	
	

	Soil
	23.13
	25.92
	2.25
	2.53
	5.93
	3.09

	P. Compost
	28.01
	19.32
	3.16
	2.03
	6.41
	2.72

	Soil + FYM
	51.78
	57.03
	5.54
	5.98
	6.96
	4.69

	I. Compost
	42.33
	48.17
	5.16
	4.95
	6.45
	3.99

	Soil + Sand
	25.15
	24.95
	3.17
	2.63
	6.48
	4.46

	Soil +Sand + FYM
	41.88
	43.84
	4.90
	4.94
	4.24
	4.00

	Sand + I. Compost
	41.15
	66.86
	6.45
	7.52
	7.35
	4.77

	Soil + Straw

Soil+ Sand + Straw

LSD(0.01)
	11.84

16.73

12.21
	5.71

7.73

23.79
	1.54

2.89

2.73
	0.44

1.15

2.71
	5.15

5.27

1.21
	1.49

1.52

2.25


* An average of 80 plants of each treatment for four replications.
Table (7). The effects of turnip cultivars on vegetative growth characteristic. *
	Cultivars
	Fresh Wt. (gm)
	Dry Wt. (gm) 
	No. of leaves
	Roots diameter (cm)

	
	leaves
	roots
	Leaves
	roots
	
	

	
	
	
	
	
	
	

	Royovska
	45.11
	63.13
	5.39
	6.75
	6.99
	4.54

	Tonda A coll
	21.47
	21.03
	2.65
	2.24
	6.37
	2.77

	Rzepa Japalan
	27.56
	15.68
	3.66
	1.75
	5.73
	2.55

	LSD  (0.01) 
	7.04
	13.74
	1.58
	1.57
	0.70
	0.38


                           * An average of 80 plants of each treatment for four replications.

Table (8). The effects of interactions between roots growth media and cultivars on fresh weight of leaves (gm)*. 

	Roots growth media 
	Royovska
	Tonda A Coll
	R. Japalna

	
	
	
	

	Soil
	31.73
	15.56
	22.26

	P. Compost
	29.20
	18.73
	36.10

	Soil + FYM
	77.26
	35.75
	42.36

	I. Compost
	68.00
	48.86
	34.12

	Soil + Sand
	29.47
	19.97
	26.00

	Soil + FYM + Sand
	58.25
	26.00
	41.40

	Sand +I. Compost
	57.00
	40.28
	27.26

	Soil + Straw
	21.16
	6.46
	7.90

	Soil + Straw + Sand 

LSD (0.05) = 21.14
	33.90
	5.64
	10.66


                               * An average of 80 plant roots of each treatment for four replications.

Table (9). The effects of interactions between roots growth media and
cultivars on fresh weight of roots (gm)*.

	Roots growth media 


	Royovska
	Tonda A Coll
	R. Japalna

	
	
	
	

	Soil
	42.36
	17.80
	17.59

	P. Compost
	31.40
	11.6
	15.38

	Soil + FYM
	109.80
	35.32
	25.9 6

	I. Compost
	100.72
	25.27
	18.52

	Soil + Sand
	36.83
	18.84
	19.53

	Soil + FYM + Sand
	122.83
	20.25
	20.89

	Sand +I. Compost
	13.83
	57.97
	19.77

	Soil + Straw
	13.94
	1.22
	1.97

	Soil + Straw + Sand 

LSD (0.05) =22.34
	20.16
	1.55
	1.45


                         * An average of 80 plant roots of each treatment for four replications.

Table (10). The effects of interactions between roots growth media and  cultivars on dry weight of roots (gm)*.

	Roots growth media 


	Royovska
	Tonda A Coll
	R. Japalna

	
	
	
	

	Soil
	4.70
	1.44
	1.45

	P. Compost
	3.37
	1.07
	1.65

	Soil + FYM
	10.94
	4.12
	2.84

	I. Compost
	.54
	2.38
	1.92

	Soil + Sand
	3.59
	2.13
	2.13

	Soil + FYM + Sand
	9.66
	2.67
	2.47

	Sand +I.Compost
	1.39
	5.97
	2.63

	Soil + Straw
	0.89
	0.15
	0.26

	Soil + Straw + Sand 

LSD (0.05) = 4.7
	3.01
	0.19
	0.24


                               * An average of 80 plant roots of each treatment for four replications.
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