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Abstract 

 

A field experiment was conducted to study the effect of two soil moisture regimes on the accumulation and 

distribution of dry matter in three cultivars of barley viz, IBON/47, BB-I and KARAN-163. The two soil moisture 

regimes were irrigated and rainfed control. Soil moisture treatment, cultivar and growth stage had significant 

effect on leaf, stem panicle and total plant dry weights, except cultivar effect on total plant dry weight. Except a 

few cases, dry matter accumulation gradually increased with the increasing plant age in both conditions. 

Distribution of dry matter was significantly greater in stem and pod in the irrigated plants than, in the rainfed 

plants at most of the stages while that of leaves was greater in the rainfed plants at some of the stages of growth. 

Among the three cultivars, highest amount of dry matter was found in KARAN- 163. With the advance of plant 

age, the distribution of dry matter increased in the stem and decreased in the leaf. 

* Corresponding Author: Lipika Ghosh  lipikag@ru.ac.bd   
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Introduction 

Developmental factors affecting the accumulation of 

dry matter and subsequent distribution of 

assimilates are of great importance in determining 

the final yield in crops (Watson 1971; Wareing and 

Patric 1975). 

 

Production of barley is affected by many factors in 

Bangladesh. Soil moisture availability is an 

important factor for plant growth and development 

of barley. A number of workers reported significant 

increase of dry matter by soil moisture application 

through irrigation ‘in a number of crop plants 

(Krogman and Hobbs 1975 in rape; D’ Souza and 

Coulson 1988 in Phaseolus vulgaris; Mondal and 

Paul 1992 and Begum and Paul 1993 in mustard, 

Anisuzzaman 2003 and Ghosh 2005 in barley). 

 

Information is limited about the effect of soil 

moisture requirement on crop growth and 

development of barley. The objective of this 

experiment was to study the effect, of soil moisture 

on accumulation and distribution of dry matter in 

barley. 

 

Materials and methods 

The experiment was conducted in the Botanical 

Research Field, University of Rajshahi, Rajshahi, 

Bangladesh with three cultivars of barley viz, 

IBON/47, BB-1 and KARAN-163. After thorough 

ploughing, a basal dose of urea (80 kg N/hectare), 

TSP (40 kg P/hectare) and MP (40 k K/hectare) was 

added before sowing. There were two treatments: 

two irrigations were given throughout the cropping 

period (irrigated); and rainfed (non-irrigated). The 

first irrigation was applied at 25 days after sowing 

(DAS) and the second irrigation was at 55 days after 

sowing. The amount of water was added to moist 

the surface soil and taken care so that no water 

logging condition was prevailed. Necessary cultural 

practices were maintained throughout the growing 

period. After emergence, seedlings were thinned to 

get uniform and desirable number of plants. 

 

The experiment included 7 harvests at 10 days 

interval starting from 30 days after sowing. At each 

harvest, plant parts were separated into leaf, stem 

and panicle with grain and dry weights were 

obtained after drying at 90° C for 48 hours. From 

the dry weights of different plant parts, distribution 

of dry matter was calculated. Data were analyzed 

statistically according to the standard method of 

analysis of variance of randomized complete block 

design with three replications. 

 

Results and discussion 

Mean squares from the analysis of variance for leaf, 

stem, panicle and total dry weights of the three 

barley seed cultivars are given in Table 1. The effects 

of soil moisture treatments (T), cultivar (C) and 

growth stage (G) were significant for all the 

characters; cultivar difference was absent in total 

plant dry weight. Among the interactions, treatment 

× cultivar was significant for all the characters 

except total plant dry weights, treatment × growth 

stage for all the characters such as leaf, stem, 

panicle and total plant dry weights, cultivar × 

growth stage for leaf, panicle dry weight and 

treatment × cultivar × growth stage for leaf and 

total plant dry weights. 

 

Dry weights 

The changes of dry weights for leaf, stem, panicle and 

total plant dry weights of three cultivars at successive 

stages of growth as affected by soil moisture are 

presented in Figs. 1-4. 

 

Leaf dry matter accumulation 

Leaf dry matter of the irrigated plants of all the 

three cultivars was greater than the rainfed plants 

(Fig. 1). The leaf dry weight of all cultivars increased 

up to the 4th harvesting date (60 DAS) and 

decreased at the later harvesting dates in both 

treatments but there were a tendency to increase of 

the rainfed plants than that of the irrigated plants at 

the last two harvesting dates except IBON/47. At 

the first harvesting date (30 DAS), KARAN-l63 

showed the maximum leaf dry weight under 

irrigated condition and BB-1 showed the minimum 
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leaf dry weight under rainfed condition. On the 

other hand at 60 DAS, KARAN-1 63 showed the 

maximum leaf dry weight under irrigated condition 

and IBON/47 showed the minimum leaf dry weight 

under rainfed condition.  

 

Table 1. Analysis of variance for dry matter yield of three barley cultivars. 

Item  DF Leaf dry weight Stem dry weight Panicle dry 

weight 

Total plant dry 

weight 

Treatment (T)  1 13.62** 76.64** 4.01** 209.57** 

Cultivar (C)  2 1.37** 1.34** 1.23** 1.48ns 

Growth stage (G)  6 5.50** 15.04** 3.91** 31.50** 

T × C  2 0.82** 0.85* 0.18* 1.90ns 

T × G  6 2.16** 2.08** 0.94** 5.23** 

C × G  12 0.80** 0.28ns 0.22** 1.58ns 

T × C × G  12 0.76** 0.40ns 0.08ns 2.28** 

* and ** indicate significant at 5% and 1% level, respectively. 

Kirby (1969) in barley, Paul and Saha (1998) in 

wheat and Sivakumar et al. (1979) in sorghum also 

reported that soil moisture increased leaf area. 

Water stress is known to affect leaf senescence 

(Asana 1961) and reduces the number of leaves 

(Sivakumar and Shaw 1978; Turk et al. 1980). 

Wallace and Munger (1965) reported that in grain 

legumes, leaf area was highest during the early 

vegetative stage and later decreased rapidly with the 

advancement of age. Leaf dry weight may be varied 

due to changes either in leaf area or number or 

both. 

 

Stem dry matter accumulation 

Stem dry weight of the irrigated plants of all the 

cultivars was much higher than the rainfed plants at 

all of the growth stages (Fig. 2). The effect of soil 

moisture on the accumulation of stem dry matter of 

the three cultivars with the advance of plant age. In 

all the three cultivars, the effects of soil moisture on 

stem dry weight were not much pronounced at the 

early stages but at the later stages, irrigated plants 

were much pronounced than the rainfed plants. At 

the later stages of growth, the effect of soil moisture 

on stem dry weight was prominent in case of 

KARAN-163. 

 

Panicle dry matter accumulation 

The irrigated plants of all the cultivars had higher 

panicle dry weight than the rainfed plants (Fig. 3). 

Panicle dry weight is a major yield contributing 

character found to increase with irrigation 

treatment in the present study. KARAN -163 had 

the highest panicle dry weight in the irrigated 

condition than other cultivars. 

 

Total dry matter accumulation/plant 

Soil moisture had significant effect on production of 

total plant dry weight of three cultivars at most of 

the growth stages (Fig. 4). The irrigated plants had 

higher total dry weight than the rainfed plants for 

all the cultivars at most of the stages of growth. 

Similar result was reported by Krogman and Hobbs 

(1975) in rape; Mondal and Paul (1992) and Begum 

and Paul (1993) in mustard: Highest total plant dry 

weight was found in KARAN-163 in both conditions. 

Leaf dry weight and stem dry weight of the plant are 

related to crop productivity (Turner and Begg, 

1981). The food synthesis is mainly carried out by 

different organs of plants like green leaf, green 

stem, leaf sheath, panicle and awn. Soil moisture 

largely influences the photosynthesis and it is 

expected that soil moisture in the plants effect on 

the rate of photosynthesis and ultimately on total 

dry matter which was in conformity with Johnson et 

al. (1990) and Rees (1963). 

 

Effects of different soil moisture on the percentage 

distribution of dry matter in the different plant 

parts are shown in Figures 5, 6, 7, respectively for 

IBON/47, BB-1 and KARAN-163. More dry matter 

accumulated in the leaves of irrigated plants, 

especially in the early stages of growth. 
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Figs. 1-4. Effect of soil moisture on leaf, stem, panicle dry weight and total plant dry weights of three barley 

cultivars at successive stages of growth. 

 

Proportionately panicle had the lower amount of 

dry matter. In the present study, more dry matter 

accumulation by soil moisture application could be 

attributed to increase in the number of leaves. Soil 

moisture deficits affect the growth and development 

of crops and towards permanent wilting point 

affects many physiological functions of plants and 

for that the plants become metabolically inactive 

under drought condition and the photosynthesis 

and production of dry matter become decreased. 

Legg et al. (1979) reported that the main cause of 

loss of total dry matter yield of rainfed barley was 

the reduction in leaf number due to decrease leaf 

area and premature senescence. Loss of leaf area 

caused by a decrease in number of tillers and also of 

leaf size meant that less water used (Day et al. 

1978). 
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Fig. 5. Effect of soil moisture on distribution of dry matter (%) into different parts (leaf, stem, panicle) of three 

cultivars of successive stages of growth. 

 

These effects are primarily attributed by the leaf 

Rahman et al. 2001 and Yadav et al. 2003 have 

pointed out that soil water stress reduces the 

expansion and final size of the leaf and all these can 

be measured by leaf area and leaf dry weight 

parameter. When Number of leaves or tillers will be 

decreased due to soil moisture treatment then 

automatically total dry matter must be decreased. 
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Percentage of stem dry matter was greater in the 

irrigated plants at most of the stages of growth. 

With the advance of plant age the distribution of dry 

matter increased in the stem and decreased in the 

leaf This effect of soil moisture has also been 

reported by the other workers (Kundu and Paul 

1996 in rape; Srinivasan et al. 1987 in groundnut, 

Mondal and Paul 1996 in mustard; Anisuzzaman 

2003 in barley).With the increase of panicle dry 

matter; there was a corresponding decrease of leaf 

dry matter in both the treatments. Panicle dry 

matter was greater in the irrigation treatment at all 

of the stages of growth. Leaves do contribute to seed 

formation reported by Hozyo et al. (1972), Freyman 

et al. (1973) and Biswas et al. (1990). Leaves and 

seeds are important in photosynthesis and yield 

increase from continued adequate soil moisture was 

due to greater combined amount of photosynthetic 

leaf and pod tissue (Krogman and Hobbs 1975). 
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