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Abstract -Supper Absorbent Polymers (SAPs) have been used as water retaining 
materials in agricultural fields.  It can slowly release stored water and nutrients as 
required by the plants. The aim of the present study was to evaluate the effect of SAP 
named GAM-sorb, on growth of tomatoes. Two factor factorial experiments were 
carried out in Completely Randomized Design with three replicates. Water capacities 
in three levels; 75% of Filed Capacity (FC), 50% of FC and 25% of FC and SAPs in 
four levels, Low level (L) 2.625g, High level (H) 5.25g, Intermediate High level (M) 
7.875g, Double High level (DH) 10.5g were applied as treatments. Control was carried 
out without SAP. The analysis data indicated that number of flowers/plant, Moisture 
Content of soil (MC), Relative Water Content (RWC) of plant leaves and % of dry 
weight/ fresh weight revealed significant different among different rates of SAPs. Plant 
height, yield and amount of chlorophyll present in plant leaves (SPAD values) were 
not significant. A significant difference observed in number of flowers/plant, plant 
height, yield, MC of soil, RWC of plant leaves (p<0.05) against three water rates. 
SPAD values, leaf area and % of dry weight/ fresh weight were not significant. 
Interaction effects were not significant for all parameters. Best SM retainging ability 
and growth parameters of tomato in sandy loam soil were prominent in combination of 
higest SAP (DH) and higest water rate (75% FC). 

Key words:  field capacity, growth parameter, Super Absorbent Polymer  

 

 

1  INTRODUCTION  

Supper Absorbent Polymers (SAPs) are compounds that absorb water and swell in to 

many times than their original size and weight. They are lightly cross linked networks of 

hydrophilic polymer chains. The network can swell in water and hold a large amount of 

water, while maintaining physical dimension structure (Buchholz and Graham 1997, 

Mahdavinia et al., 2004). 

It was known that commercially used water-absorbent polymeric materials employed are 

partial neutralization products of cross linked polyacrylic acids, partial hydrolysis 

products of starch acrylonitrile copolymers and starch acrylic acid graft copolymers. The 

polymer consists of a set of polymeric chains that are parallel to each other regularly 

linked to each other by cross linking agents, thus forming a network. When water comes 

in to contact with one of these chains, it is drown in to the molecule by osmosis. Water 

rapidly migrates in to the interior of the polymer net work where it is stored. For these 
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properties, they are widely utilized in various applications such as sanitary napkins, 

disposal dippers additives for drug delivery systems and soil in agriculture (Li et al. 

2007). As the soil dried out, the polymer release up to 95% of the absorbed water to the 

soil. 

Most authors agree that when super absorbent polymers are incorporated in the soil, the 

following can be observed; control of soil erosion and water runoff (Wallace and Wallace. 

1990), increasing infiltration capacity (Zhang and Miller, 1996), increasing soil aggregate 

size (Wallace et al. 1986), reducing soil bulk density (Al-Harbi et al., 1999), increasing 

water retention (Johnson, 1984; Bres et al., 1993), improving the survival of seedlings 

subjected to drought (Huttermann et al., 1999), lengthening shelf-life of pot plants 

(Gehring et al. 1980), improving nutrient recovery from applied fertilizers (Smith et al. 

1991, Bes et al., 1993), improving nutrient uptake by plants grown in poor soil,  

minimizing nutrient losses through leaching under highly leached conditions, 

(Mikkelsen, 1994) and reducing irrigation frequency (Taylor et al. 1986). 

SAPs are mostly used in arid and semi arid regions of the World to overcome water 

scarcity problem. We introduce SAPs to urban agriculture, because urban agriculture 

contributes to minimize the problems of food security and food safety in the World. The 

present trend in Sri Lanka is more and more urban people to practice crop cultivation. 

When urban people focus on crop cultivation, they are confronted with severe water 

scarcity problems especially in Colombo area of Sri Lanka, mainly due to heavy 

evaporation rate during the day time. Further, highly polluted environment in urban city 

limits increases the temperature, hence increasing soil water evaporation. This will result 

in wilting of plant leaves during the daytime. Therefore, watering in the morning as well 

as in the evening is inevitable. However, frequent watering requires labour, time and 

money, in addition to water that may waste away during application. Apart from above, 

during the rainy seasons and when frequent watering is practiced, nutrient deficiency 

problems are prominent among the cultivated crops due to wash off of soil nutrients and 

fertilizers, followed by soil degradation. The present study focused to identify the 

effectual best SAP (GAM-sorb) rate and watering rate on growth of tomato in sandy soil 

under plant house. 

2  LITRETURE REVIEW 

2.1 Starch acrylic acid grafted super absorbent polymer 

Starch acrylic acid graft SAPs produce according to irradiation of starch component with 

acrylic acid. The graft copolymerization of cassava starch with acrylic acid was 

investigated using a free radical initiator system (Fe2+)/H(2)O(2) redox system) in water. 

A comprehensive understanding of the important variables and their interaction has been 

obtained by applying an experimental design method. In this approach, two ('high' and 

'low') values of selected variables are considered. Important result parameters are add-on 

and the grafting efficiency. Out of eight reaction variables, it was found that only 

temperature, starch concentration and the starch to monomer ratio have a pronounced 

influence on these response parameters. Moderate reaction temperature (40 °C) and high 

starch concentration (10%) give relatively good results of add-on and grafting efficiency. 
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A low starch to monomer ratio favors add-on but decreases grafting efficiency. These 

findings can be used to optimize the production of cassava starch-acrylate copolymers 

and to gain insight in the process-product property interactions, for various applications. 

 
Fig. 1  The grafting reaction of acrylic acid with (cassava) starch 

  

2.2 Swelling mechanisms in hydro gel copolymer 

Grafting acrylic acid on to starch leads to the formation of polymer chain which are 

covered with negative charges (coo-) as shown in Figure 2 since negative charges will 

repel each other, the chain stretch out thereby providing spaces inside the polymer 

network which can absorb and retain a large volume of water or aqueous solution, e.g. 

body fluids or physiological salt.  

 

Fig. 2 Schematic of a cross-linked polymer network 

Moreover, the hydroxyl groups from starch and the carboxyl groups from acrylic acid are 

hydrophilic and have a high affinity for water. Neutralization by adding sodium 

hydroxide replaces H+ ions of carboxylic groups by Na+. Upon contract with water these 

sodium ions are hydrated which reduce their attraction to the carboxylate ions. This 

allows the sodium ions to move more freely inside the network, which contributes to the 

osmotic driving force for the diffusion of the water in to the gel. Therefore, neutralization 

will increase the water absorption capacity. 
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2.3 Super absorbent polymer GAM-Sorb 

Vinagamma affiliated to Vietnam Atomic Energy Commission has recently successfully 

manufactured water super-absorbent namely GAM-Sorbs which, when combined with 

organic or micro organic fertilizers, may raise plant productivity from 10-30% more than 

usual. 

GAM-Sorb is made up from environmentally friendly and naturally born polymers, 

which may regenerate or degenerate in the soil. In order to make GAM-Sorb, 

manufacturers have to apply radiation techniques as physical agent to denature naturally 

born polymers (starch, for example), derivatives from cellulose, or poly-glutamic acid. 

The product may degenerate into humus, carbon dioxide, and water. GAM-Sorb, when 

combined with organic or micro organic fertilizers, may raise plant productivity from 10-

30% more than usual, that is to say, without GAM-Sorb (http://www.vinagamma.com ). 

 

2.4 Effect of water deficit on plant growth of Fruit quality and yield 

Several researchers have reported that frequency of irrigation and quality of nutrient 

solution provided to the plants affect yield and fruit quality (May and Gonzales, 1994; 

Peet and Willits, 1995; Singandhupe, Rao, Patil and Brahmananda, 2002).  

Deficit irrigation could, however, cause substantial economic loss through decreased crop 

marketability. Shinohara et al. (1995) reported that water stress inhibits photosynthesis 

and translocation of photosynthesis to vegetative organs that may result in decreased 

plant growth and yield. Other investigations found translocation of photosynthate in to 

the fruit to be promoted by water stress with reduction in plant yield (Shinohara et al., 

1995). In supporting the view to water stress, they confirmed that the water content of the 

fruit decreases and the concentration of fruit constituents increase due to concentration 

effects. In a study with irrigation, Yrisarry et al. (1993) concluded that over and under 

irrigation in processing tomato production could lead to low soluble solid contents with 

high crop yield or poor crop yield but high soluble solid contents, respectively. Yrisarry 

et al. (1993) mention that the failure of a crop to reach its water demand will result in 

reduced plant size and reduced total crop yield. Numbber of clusters/plant, number of 

fruit set/plant and yield was negatively affected by water deficit (Byari et al., 1999).   

Fruit cracking is a problem that can lead to serious economic losses. According to Peet 

(1992) and Jones (1999), fruit cracking is caused by several factors, mainly associated with 

the water balance of the fruit. Recently, Dorais et al. (2001) indicated that fruit when 

cuticle elasticity and resistance are weak. Hence, fruit cracking has been reported to be 

the result of physical failure of the fruit skin and which is believed to result from the 

stresses acting on the skin (Milad and Shackel, 1992). 

3    METHODOLOGY 

3.1 Location and variety selection  

The study was carried out in the plant house of the model farm that belongs to 

Department of Agricultural and Plantation Engineering, of the Open University of Sri 

Lanka.  
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3.2 Variety Selection   

Tomato – “Bathiya” variety were selected as the experimental variety since it shows less 

vulnerability to diseases than other tomato varieties. 

3.3 Preparing soil samples for experiments    

Soil samples were taken from different locations of the Open University of Sri Lanka. 

Collected soil samples were mixed with compost and spread on the concrete floor and 

sealed with polythene for solarization.  

3.3.1 Analyzing soil samples 

Soil samples were analyzed in soil science laboratory in Makadura Research and 

Developing Centre. Soil pH was analyzed using pH meter. Soil Electrical Conductivity 

(EC) was determined using electrical conductivity meter, soil available forms of 

phosphorous and potassium concentrations were analyzed using flam spectrophotometer 

method and soil nitrogen concentration were analyzed using Kjeldhal method.  

3.3.2  Finding the volume of water required to fulfill the Field Capacity (FC) 
 Apparatus: Pressure plate  

  1 bar ceramic plate was dipped in a water bath and kept until it is saturated. 

  Soil sample retaining ring was filled with soil and weighted (m1). 

  Soil sample was sprayed with water till saturate and it was placed on ceramic 
plate. 

 Tip of the out flow tube was connected to the burette.   

 1/3 bar air pressure was applied and water was extracted to the burette.  

 Extracted volume of water was measured (V). 
 
Volume of water required for field capacity was calculated as follow, 

Weight of required soil sample     = m2 

Volume of water required for m2 to fulfill the field capacity  = V×m2/m1  
 

3.4 Experimental design  

Tomato seeds were sown in nursery trays. Water was applied daily until two (02) weeks. 

Black plastic pots were filled with 3.5 kg of soil. Two weeks later, young plants were 

transplanted to the pots. One plant consisted in each pot. Amount of GAMsorb to be 

applied were calculated according to the Hossein et al., 2010.  

 Low level of polymer  (L)      -  2.625 g per pot 
    High level of polymer (H)  -  5.25 g per pot 

Intermediate High level (M)  -  7.875 g per pot 
   Double High level  (DH)        -  10.5 g per pot 

Control  (C)  -  No GAMsorb 
 
Four (04) rates of SAP and Three (03) rates of water capacity were applied as follow. 

SAP rates        Water capacities  
• L- Low level     ● 25% Field capacity  
• H- High level     ● 50% Field capacity 
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• M-Intermediate High level   ● 75% Field capacity 
• DH- Double high level 

 
Fifteen treatment (15) combinations were selected with above specifications,  

T1- (Control: 25% FC)  
T2- (Control: 50% FC)  
T3- (Control: 75% FC)   
T4- (low level: 25%FC)  
T5- (low level: 50%FC)  
T6- (low level: 75%FC)  
T7- (High level: 25%FC)  
T8- (High level: 25%FC)   
T9- (High level: 25%FC)  
T10- (Intermediate high level: 25%FC)  
T11- (Intermediate high level: 50%FC)  
T12- (Intermediate high level: 75%FC)  
T13- (Double high level: 25%FC)  
T14- (Double high level: 50%FC)  
T15- (Double high level: 75%FC)  

 
Two-factor factorial experiment was carried out Completely Randomized Design (CRD) 

with three (03) replicates. The pots were placed inside the plant house according to the 

CRD with the recommended spacing of tomato 45 × 45 cm. Additional ten (10) pots were 

maintained as guard rows. Water the plants daily to the field capacity until plants were 

established well for seven (07) days. After seven (07) days, seedlings were watered daily 

to the rates of 25% of Field Capacity (FC), 50% of FC and 75% of FC. Before the irrigation, 

the pots were weighted and confirmed the constant weight in all pots and appropriate 

amount of water was added to each treatment. When nutrient deficiency problems were 

prominent same volume of foliar fertilizer application was added to each plant. Pests 

were controlled only when the infestation was seen to be a threat to normal plant growth. 

Hand weeding was done when necessary.  

Number of flowers per plant was recorded seven (07) days intervals, Weight of the 

harvested fruits per plant was recorded three (03) days intervals in grams (g), Leaf area 

was measured in randomly selected mature five (05) leaves per plant using leaf area 

index, Chlorophyll content in plant leaves (SPAD values) were measured in randomly 

selected fully expanded five (05) leaves per plant using the SPAD meter, Relative water 

content (RWC) was measured on flag leaves. Immediately after cutting the base of 

lamina, leaves were sealed in plastic bags and quickly transferred to the laboratory. Fresh 

weights (FW) were determined within 1h after excision. Turgid weights (TW) were 

obtained after soaking leaves with distilled water in test tubes for 16 to 18 hours at room 

temperature under low light condition. After soaking, leaves were carefully blotted dry 

with bloating paper to determine turgid weight. Dry weights (DW) were obtained after 

oven drying for 72h at 700C. The RWC was calculated according to Schonfeld et al. (1988) 

as RWC= [(FW-DW)/ (TW-DW)].   A fruits defect (cracks, blossom end rot) per plant was 

recorded Two (02) days intervals. Ratio of dry weight/fresh weight of each plant was 
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measured in grams (g). Soil moisture content was measured three days after harvesting 

following by drying in an oven at 1050C until it reached at a constant weight. 

In addition, relative humidity and temperature was measured daily using wet and dry 

bulb thermometer inside the plant house in order to study the general climatic changes in 

the area.  Statistical analysis was carried out through Minitab software version 14.  

 

4  RESULTS 

4.1 Soil and environment condition 

Soil in the tested area was sandy loam and organic matter content, Electric Conductivity 

(EC) and pH value were 5%, 1.32 dS/m and 6.81 respectively. The average temperature 

and relative humidity of the research area was 34 0C and about 55%. 

4.2 Finding the volume of water required to fulfill the field capacity 

 
Table 1  Rates of water applied to find the field capacity 

 1st   soil sample 2nd soil sample Average 

m1 26 g 24 g  

m2 3500 g 3500 g  

V 3.25ml 2.3ml  

FCV* 437.5 ml 334.25 ml 386.00ml 

FCV* 75% 330 ml 173.07ml 251.5 ml 

FCV* 50% 220 ml 115.384 ml 167.5ml 

FCV* 25% 131ml 69.230 ml 100 ml 

* Felid Capacity Volume 

 

4.3 Growth parameters 

As per the results indicated in table 2, there was a significant different (p<0.05) between 

number of flowers per plant, moisture content of soil, Relative Water Content (RWC) of 

plant leaves and   percentage ratio of dry weight/ fresh weight  of harvested plant 

against different rates of SAP. However, plant height, yield and SPAD values were not 

significant. Further, there was a significant difference between Number of flowers per 

plant, plant height, yield, moisture content of soil, RWC of plant leaves (p<0.05) against 

three water rates. Since SPAD values, leaf area and percentage ratio of (dry weight/ fresh 

weight) harvested plant were not significant for three water rates. According to the 

results in table 3, number of flowers per plant, plant height, yield, moisture content of 

soil, RWC of plant leaves, SPAD values, leaf area,  and percentage of dry weight/fresh 

weight  in Double High level with SAP added were the highest  when  the lowest 

occurred at the control (No added SAP). Moreover, water rates were highest in all 

previous mentions parameters at water 75% FC compared to water 25% FC. Interaction 

effects were not significant for all above parameters. However, LS means of number of 

flowers per plant, plant height, yield, moisture content of soil, RWC of plant leaves, 

SPAD values, leaf area and percentage of dry weight/fresh weight were highest in 

treatment number 15 which were added SAP(DH): water 75% FC as shown in figures 3 to 
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10. At the same time lowest LS means of number of flowers per plant, plant height, yield, 

moisture content of soil and Relative Water Content (RWC) of plant leaves were observed 

in  treatment number 1, control  (not added  SAP): water 25% FC. In addition, LS means 

of SPAD values, leaf area and percentage of dry weight/fresh weight have lowest at 

treatment number 3 which were added   no SAP(C): water 75% FC. These results were 

evident in table 4 as well. Figure 11 (a to m) shows that the symptom of blossom end rod 

of some treatment separately. According to that figures, symptom of blossom end rot 

were not observed in treatment added in intermediate high level SAP (M): Water 75%FC 

and SAP (DH): water 75% FC. Predicted results of least square means were manually 

graded (a>ab>b>bc>c>cd>d) and grafted according to analysis data. 

 
Table  2 Significant condition of measured parameters 

 Term No of 
Flowers 

Plant 
height 
(cm) 

Yield 
(g) 

Moisture 
content 

(%) 

RWC SPAD 
value 

Leaf 
area 
(cm2) 

Dry weight/ 
Fresh 

Weight 
(%) 

SAP rates 0.001 0.094 0.381 0.035 0.000 0.184 0.112 0.000 

Water rates 0.000 0.000 0.000 0.002 0.001 0.910 0.299 0.152 

Interaction  0.351 0.958 0.515 0.704 0.725 0.724 0.330 0.273 

 
Table  3  Variation of  least squares means for measured parameters 

Term No. of 
Flowers 

Plant 
height 
(cm) 

Yield 
(g) 

Moisture 
content 

(%) 

RWC SPAD 
value 

Leaf 
Area  
(cm2) 

Dry weight/ 
Fresh 

Weight (%) 

SAP rates 

Control (C) 
SAP (DH) 

 
0.867 
2.289 

 
98.43 
110.57 

 
26.770 
37.242 

 
6.539 

10.059 

 
47.46 
75.87 

 
50.86 
53.29 

 
7.605 
9.152 

 
43.34 
65.74 

Water rates 

25%FC 
75%FC 
 

 
0.778 
2.378 

 
77.33 
131.68 

 
7.265 
56.747 

 
6.002 

10.596 

 
50.45 
72.88 

 
51.99 
52.16 

 
7.947 
8.811 

 
51.13 
57.95 

 
Table 4 Predictred results of least squares means for measured parameters 

Treatment 
combinations 

 

No. of 
Flowers 

Plant 
height 
(cm) 

Yield  
(g) 

Moisture 
content 

(%) 
RWC 

SPAD 
value 

Leaf 
Area 
(cm2) 

Dry 
Weight/ 

Fresh 
Weight (%) 

T1 - C: water 
25%FC 

0 d 71.033d 0d 4.614d 37.669d 51.160c 7.745c 43.595c 

T2 - C: water 
50%FC 

0.867cd 98.433bc 26.77bc 6.539cd 47.46cd 50.856cd 7.605cd 43.340cd 

T3 - C: water 
75%FC 

1.9b 125.833b 56.26b 8.464d 57.251c 50.553d 7.466d 43.085d 

T4 - L: water 
25%FC 

0.306cd 74.179cd 2.272cd 5.308cd 44.060cd 51.573bc 7.846bc 47.363bc 
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Table 4 (Cont.) 

Treatment 
combinations 
 

No. of 
Flowers 

Plant 
height 
(cm) 

Yield  
(g) 

Moisture 
content 

(%) 
RWC 

SPAD 
value 

Leaf 
Area 
(cm2) 

Dry 
Weight/ 

Fresh 
Weight (%) 

T5 - L: water 
50%FC 

1.222cd 101.467bc 29.388bc 7.419bc 54.562cd 51.465bc 7.992bc 48.940bc 

T6 - L: water 
75%FC 

2.139ab 128.754ab 56.504ab 9.530ab 65.064ab 51.358bc 8.138bc 50.517bc 

T7 - H: water 
25%FC 

0.778cd 77.325cd 7.265cd 6.002cd 50.451cd 51.986bc 7.947bc 51.130bc 

T8 - H: water 
50%FC 

1.578cd 104.5bc 32.006bc 8.299bc 61.664bc 52.075bc 8.379ab 57.949bc 

T9 - H: water 
75%FC 

2.378ab 131.675ab 56.747ab 10.596ab 72.876ab 52.164bc 8.811ab 54.898bc 

T10- M: water 
25%FC 

1.25cd 80.471cd 12.258cd 6.697cd 56.842cd 52.399bc 8.048bc 60.139ab 

T11- M: water 
50%FC 

1.933ab 107.533bc 34.624bc 9.179ab 68.766ab 52.684bc 8.765ab 65.380ab 

T12- M: water 
75%FC 

2.617ab 134.596ab 56.99ab 11.661ab 80.689ab 52.969ab 9.483ab 58.665b 

T13- DH: 
water 25%FC 

1.722c 83.617c 17.251c 7.391c 63.233b 52.811b 8.148b 65.739ab 

T14 -DH: 
water 50%FC 

2.289ab 110.567bc 37.242bc 10.059ab 75.867ab 53.293ab 9.152ab 72.812a 

T15 -DH: 
water 75%FC 

2.856a 137.517a 57.234a 12.727a 88.501a 53.775a 7.745c 43.595c 

 
 

  
Fig. 3 Variation of LS means of treatment 

combinations for Number of flowers/plant 

Fig.  4  Variation of LS means of treatment 
combinations for plant height 
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Fig. 5 Variation of LS means of treatment 

combinations for yield 
Fig. 6 Variation of LS means of treatment 

combinations for MC of soil 

 

  
Fig. 7 Variation of LS means of treatment 

combinations for RWC 

Fig. 8 Variation of LS means of treatment 

combinations for SPAD values 

 

  
Fig. 9 Variation of LS means of treatment 

combinations for leaf area 
Fig. 10 Variation of LS means of treatment 
combinations for dry weight/fresh weight 

 
      
 
 



T.N. Fernando, A.G.B. Aruggoda, C. K. Disanayaka and S. Kulathunge  

11 

   
(a) L25%FC (b) M25%FC (c) DH25%FC 

 

     

(d)C50%FC (e) L50%FC (f) H50%FC (g) M50%FC (h) DH50%FC 

       

     
(i)C75%FC (J) L75%Fc (k) H75%FC (l) M75%FC (m) DH75%FC 

 
Fig. 11 (a - m) Variation of Blossom-end rot of harvested fruits   

 

5  DISCUSSION 

SAPs have been used in agricultural and horticultural fields Johnson (1984), Mikkelsen 

(1994), and Yazdani et al. (2007) due to their ability to retain water and nutrients for long 

time when incorporated into the soil. The stored water and nutrients are released slowly 

in required amounts to the plant that improves its growth under limited water supply 

condition Huttermann et al. (1999). Results of the present study indicated clearly a 

remarkable increase in soil moisture retaining ability and at the same time improving of 

some morphological parameters of tomato with limited soil-water supply.  

According to the present study number of flowers per plant, plant height, leaf area, 

moisture content of soil, Relative Water Content (RWC) of plant leaves, chlorophyll 

present in plant leaves (SPAD values), yield and percentage ratio of dry weight/fresh 

weight has been increased in highest SAP and highest water added DH SAP: water 75% 

FC compared to the treatment which was not added with SAP and lowest water rate 

from FC (Control: water 25% FC). These results are in line with the Ghasemi et al. (2008) 

reported the best amount of super absorbent (0, 0.2, 0.4, 0.6, 0.8 and 1% of weight) and 

Chrysanthemum morifolium Ramat reaction to it, in different irrigation intervals (2, 3, 4 and 

5 days). They announced that using these hydrophilic gels had positive and significant 
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effect on number of flowers per plant, area of leaves, plant height, root/shoot proportion 

and coverage area in drought stress. The best performance in all indices was related to 

0.8% treatment compared to control (without SAP) and also according to their study, 

water deficit reduces growth parameters. Further, Poormohammad Kiani et al. (2007) 

declared that RWC of well - watered plants in Recombinant Inbred Lines (RILs) of 

sunflower ranged from 80.4 to 91.7%, while in water-stressed plants, it ranged from 59.5 

to 80.7%. Our results were concordant with those obtained by Jing et al. (2002) and 

Unyayar et al. (2004). Stomata are mainly sensitive to leaf water status, tending to close 

once with decreasing leaf water potential. In this situation, the rate of photosynthesis 

declined while the respiration rate increased. In addition Ahmadi et al. (2000) showed 

that the moderate water stress (15% of FC) has significantly reduced the content of 

chlorophyll from wheat leaf. Maslenkova et al. (1997) and Zhang et al. (2006) were also 

found that the retardation in the content of photosynthetic pigment, because of water 

stress was attributed to the ultra structural deformation of plastids, including the protein 

membranes forming thylakoids, which in turn cause untying of photo system 2, which 

captures photons, so it’s efficiency declined, thus causing declines in electron transfer, 

ATP and NADPH production and eventually CO2 fixation processes. That due to 

reduced SAPD values of plant leaves and yields of tomato. Blossom end rot is a 

physiological disorder that is caused by a lack of calcium uptake from the soil and 

transfer to the fruits during dry weather. The problem is costly to many tomato growers 

and disappointing to home gardeners. Although a sudden lack of water is the principal 

cause of blossom end rot, excessive soil moistures early in the season may smother the 

root hairs and cause blossom end rot to occur during sudden hot weather. 

(http://ohioline.osu.edu/hyg-fact/3000/3117.html) Our result indicated that the 

increasing SAPs rates reduced appearance of blossom end rot. 

6  CONCLUSIONS 

Best soil moisture retainging ability and growth parameters in sandy loam soil were 

prominent in combination of higest SAP (DH) rate and higest water rate (75% FC) added 

to the tomato plants. Other SAP rates as well as water rates added tomato plants grown 

in sandy loam soil showed lower gorwth performances and at the same time showed 

lower ability to retaining the soil moisture. 

ACKNOWLEDGEMENT 

We would like to aknolwledge Dr. Prasad Senadeera, Senior Lecturer, Department of 
Botany at the Faculty of Natural Seciences,  The Open University of Sri Lanka for his 
assitance by providing research instruments.  

REFERENCES 

1. Ahmadi, A. and Baker D.A. (2000). Stomatal and nonstomatal   limitations of photosynthesis 
under water stress conditions in wheat plant. Iranian Journal of Agriculture Science, 31: 813-825. 

2. Al-Harbi A.R., Al – Omran A.M., Shslaby, A. A and Choudhary, M. I. (1999). Efficacy of a 
hydrophilic polymer declines with time in greenhouse experiments. Hortic. Sci., 34: 223-
224(abstract) 

http://ohioline.osu.edu/hyg-fact/3000/3117.html


T.N. Fernando, A.G.B. Aruggoda, C. K. Disanayaka and S. Kulathunge  

13 

3. Blossom-End Rot of Tomato, Pepper, and Eggplant, HYG-3117-96. 2013. Blossom-End Rot of 
Tomato, Pepper, and Eggplant, HYG-3117-96. [ONLINE] Available 
at: http://ohioline.osu.edu/hyg-fact/3000/3117.html. [Accessed 25 July 2013]. 

4. Bres, W. and Weston L.A. (1993). Influence of gel additives on nitrate, ammonium and water 
retention and tomato growth in a soilless medium. Hortic. Sci., 28: 1005-1007(abstract). 

5. Buchholz, F.L. and Graham A.T., 1997. Modern Superabsorbent polymer Technology, Wiley, New 
York. 

6. Byari S.H. and AL-Sayeed A.R. (1999). The influence of differential irrigation regimes on five 
greenhouse tomato cultivars II. The influence of differential irrigation regimes on fruit yield. 
Egyptian Journal of Horticultural Science, 26: 126-146. 

7. Dorais M., Papadopulos A.P. and Gosselin, A. 2001. Greenhouse tomato fruit quality. 
Horticultural Reviews, 26: 239-27. 

8. Gehring, J.M. and Lewis A. J. (1980). Effect of polymer on wilting and moisture stress of 
bedding plants. J. Am. Soc. Hort. Sci., 105: 511-513. 

9. Ghasemi, M. and Khushkhui, M. (2008). Effects of super absorbent polymer on irrigation 
interval and growth and development of Chrysanthemum (Dendranthema 
×grandiflorumKitam). J. Sci. Technol. Iran. 8(2): 65-82. 

10. Helia, A., Letey. J. (1998). Cationic polymer effects on infiltration rates with a rainfall 
simulator. Soil Sci. Soc. Am. J. 52: 247-250. 

11.  http://dissertations.ub.rug.nl/FILES/faculties/science/2012/j.r.b.witono/complete-
electronic_version_3008121.pdf Visited 06.11.2013. 

12.  http://www.vinagamma.com. Visited 10.10.2013.  

13. Huttermann, A., Zommorodia M., Reise K. (1999). Addition of hydro gel to soil for 
prolonging the survival of pinus halepensis seedlings subjected to drought. Soil Till. Res., 50: 
295-304. 

14. Jiang, Y. and Huang B. (2002). Protein alteration in tall fescue in response to drought stress 
and abscisic acid. Crop Science, 42: 202-207. 

15. Johnson, M. S. (1984). The effect of gel-forming polyacrylamides on moisture storage in sandy 
soils. J. Sci. Food Agric., 35: 1196-1200. 

16. Jone, J.B., Jr., (1999). Tomato plant culture. In the field, greenhouse home garden, CRC press. Boca 
Raton FL. 

17. Klepper, B., (1991). Crop root system response to irrigation. Irrigation science, 12:105-108. 

18. Li A., Zhang J. and Wang, A. (2007). Utilization of starch and clay for the preparation of 
superabsorbent composite, Bioresource Technology. 98,327-332. 

19. Mahdavinia, G.R., Pourjavadi A., Hosseinzadeh, H. and Zohuriaan, M.J. (2004). Modified 
chitosan 4Superabsorbent hydrogels from poly (acrylic acid-co-acrylamide) grafted chitosan 
with salt- and pH-responsiveness properties, European Polymer Journal, 40, 1399-1407. 

20. Maslenkova, L.T. and Toncheva, S.R. (1997). Water stress and ABA induced in PSD activity as 
measured by thermo luminescence of barley leaves. Biology Physiologies des Plantes. Comptes 
Rendu Del, Academic Bulgare Des Sciences, 50(5) :91-94.  

21. Mikkelsen and R.L, (1994). Using hydrophilic polymers to control nutrient release. Fertilizer 
Res., 38:53-59. 

22. Milad, R. E. and Shackle, K. A. (1992). Water relation of fruit end cracking in french prune 
(prunus domestica Lcv. French). Journal of the American Society of Horticultural Science. 117:824-
828. 

23. May, D.M. and Gonezales, J. (1994). Irrigation and nitrogen management as they affect fruit 
quality and yield of processing tomatoes. Acta Horticulture 277: 129-134.  

24. Peet,  M. M. (1992).Fruit cracking in tomato. Hort. Technology 2: 216-223. 

25. Peet,  M. M. and Willits, D.H. ( 1995 ). Role of excess water in tomato fruit cracking. Hort. 
Science 30: 65-68. 

http://ohioline.osu.edu/hyg-fact/3000/3117.html
http://dissertations.ub.rug.nl/FILES/faculties/science/2012/j.r.b.witono/complete-electronic_version_3008121.pdf
http://dissertations.ub.rug.nl/FILES/faculties/science/2012/j.r.b.witono/complete-electronic_version_3008121.pdf
http://www.vinagamma.com.vn/index.php?name=index&act=sanpham&lang=en


T.N. Fernando, A.G.B. Aruggoda, C. K. Disanayaka and S. Kulathunge  

14 

26. Poormohammad Kiani, S., Grieu, P., Maury, P., Hewazi, T., Gentzbittel, L. and Sarrafi, A. 
(2007). Genetic variability for physiological traits under drought conditions and differential 
expression of water stress-associated genes in sunflower (Helianthus annuus L.). Theoretical 
and Applied Genetics, 114(2): 193-207. 

27. Schonfeld, M. A., Johnson, R.C., Carver, B.F., Mornhinweg, D.W., (1998). Water relation in 
winter wheat as drought resistance indicator. Crop Science, 28: 526-531. 

28. Shinohara, Y., Akiba, K., Maruo, T. and Ito, T. (1995). Effect of water stress on the fruit yield, 
quality and physiological condition of tomato plant using the gravel culture. Acta Horticulture 
396, 211-217.  

29. Singandhupe, R. B., Rao, G. G. S. N., Patil, N. G., Brahmanand, P.S. (2002). Fertigation studies 
and irrigation scheduling in drip irrigation system in tomato crop (Lycopersicon esculentum 
mill). European Journal of Agronomy 00, 1-14. 

30. Smith, J. D. and Harrison, H. C. (1991).  Evaluation of polymers for controlled release 
Properties when incorporated with fertilizer solutions.  Communications in Soil Science and 
Plant Analysis 22, 559-573. 

31. Taylor, K.C, Halfacre R.G, (1986). The effect of hydrophilic polymer on media water retention 
and nutrient availability to Ligustrumlucidum. Hort. Sci., 21: 1159-1161. 

32. Unyayar, S., Keles, Y. and Unal, E. (2004). Proline and ABA levels in two sunflower genotypes 
subjected to water stress. Bulg. J. Plant physiology, 30: 34-47. 

33. Wallance, G. A. and Wallance, A. (1986). Control of soil erosion   by polymeric soil 
conditioners. Soil Science, 141:377-380. 

34. Wallance, A. and Wallance, G. A. (1990). Interactions encountered when supply nitrogen and 
phosphorus fertilizer and a water-soluble polyacrylamide to soil, J. Plant Nutr., 13:3-4,343-347. 

35. Yazdani, F., Allahdadi, I., Akbari, G.A. (2007). Impact of superabsorbent polymer on yield and 
growth analysis of soybean (Glycine max L.) under drought stress condition, pak. J, Biol. Sci., 10:4190-
4196. 

36. Yrisarry,  J. J. B., Losada M.H.P and Delrincon A.R. (1993). Response of tomato to the different 
levels of water and nitrogen application. Acta Horticulture. 335: 149-156. 

37. Zhang, X. C. and Miller, W. P. (1996). Polyacrylamide effect on   infiltration and erosion in 
furrows. Soil sci. Soc. Am. J., 60: 866-872. 

38.  Zhang M., Duan L., Tian X., He Z., Li. B., Wang B. and Li Z. (2006). Unicanzole induced 
tolerance of soybean to water deficit stress in relation to changes in photosynthesis, hormones 
and antioxidant system, Journal of Plant Physiology, 164: 709-71. 

 


