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ABSTRACT 
 

This work was carried out during two successive seasons of 2014/2015 and 2015/2016 on 
Grand Nain banana grown on sandy soil to evaluate the effectiveness of different levels of super 
absorbent polymer (0, 500, 1000 and 1500 gm./mat/year) under irrigation amount recommended in 
the banana in the sandy soil land (8000m3 /fed/year), 87.5 % of recommended amount of irrigation 
(7000 m3 /fed/year) and 75 % of recommended amount of irrigation (6000 m3 /fed/year) on growth, 
yield and water use efficiency of banana plant in sandy soil. Results show that, growth parameters of 
plant i.e. pseudostem height and circumference, number of green leaves and assimilation area at 
bunch shooting stage were significantly increased by increasing the amount of applied polymer. 
Water regime (87.5% of recommended amount of irrigation) gave the highest values for the above 
characters compared with the other treatments. Time of flowering and harvesting of plants tended to 
decrease with increasing polymer rate. The highest values of bunch weight, yield, and finger 
parameters were obtained from Grand Nain banana plants applied with 1500 gm polymer /mat/year 
under the water regime of 87.5% of recommended amount of irrigation. Water utilization efficiency 
(WUE) was affected with polymer and the amount of water. The better value of WUE (4.4 &4.2 Kg 
fruit / one m3 water) was obtained from plants received 1500gm polymer/mat/year under 87.5% of 
recommended amount of irrigation. According  to the obtained results in  this experiment, it can be 
concluded that using  polymer at 1500g/mat/year lead to the reduction of 12.5% of the amount 
recommended of irrigation water  additives by improving the efficiency of irrigation water and 
increase the effective area of the plant and reduce leaf water loss of Grand Nain banana in sandy soil.  
 
Key word: Grand Nain, banana, drip irrigation, yield,  polymer, , water use efficiency 

 
Introduction 
 

The optimization of the use of water resources is strategic for the long-term competitiveness of 
the agricultural industry. Water management is considered one of the major challenges of the near 
future (Saguy et al., 2013); in fact, by 2030, water demand is expected to be 50% higher than today, 
and withdrawals could exceed natural renewal by over 60%, resulting in water scarcity (Nestle, 2011). 
Research evidences suggest that when the soil is treated with super absorbent polymers (SAP), the 
water volumetric content of the soil increases significantly and as the soil dries, the stored water is 
released back slowly into soil. Further, fertigation is also possible by  the application of SAP to the 
soil as the same is capable of absorbing the fertilizer and releasing the same with water (Rajiv et al., 
2014). In Egypt, water requirements of banana reached to 8000-12000 m3 / fed/year as affected by 
irrigation system (Ibrahim, 2003). El-Sayed et al., (2002) and Sivapalan, (2006) stated that yield 
efficiency tended to increase as quantity of applied irrigation water increased. Additionally, polymers 
are effective in correction of aggregation, prohibiting of capillary water soar, decreasing cumulative 
evaporation and improving growth, efficiency in vast range of plant species. In arid and semiarid 
regions of the world, use of super absorbent polymers (SAP) may effectively increase water and 
fertilizer use efficiency in crops. When polymers are incorporated with soil, it is presumed that they 
retain large quantities of water and nutrients, which are released as required by the plant. Thus, plant 
growth could be improved with limited water supply (Islam et al., 2011). Addition of a polymer to 
peat decreased water stress and increased the time to wilt Karimi et al,. (2009). The incorporation of 
SAP with soil improved physical properties of soil El-Amir et al,. (1993), crop growth and yield 
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Yazdani et al., (2007) and reduced the irrigation requirement of plants Blodgett et al., (1993). The use 
of hydrophilic polymer materials as carrier and regulator of nutrient release was helpful in reducing 
undesired fertilizer losses, while sustaining vigorous plant growth  Mikkelsen, (1994). Furthermore, 
SAP-amended soil can store a considerable amount of water and can release it gradually to the plant 
roots when needed. The adoption of the proposed SAP in cultivations could thus represent a 
promising solution for the rationalization of water resources, especially in desert areas (Giuseppe et 
al., 2014).  

The main objective of this study was to evaluate the effectiveness of different levels of super 
absorbent polymer (0, 500, 1000 and 1500 gm/mat/year) under irrigation regime on growth, yield and 
water use efficiency of  Grand Nain banana plant  grown on sandy soil. 
 
Materials and Methods 

  
The present study was conducted in a private farm at Elkhatatba region during two successive 

seasons of 2014/2015 (first ratoon) and 2015/2016 (second ratoon) of Grand Nain banana plants 
(Musa cavendishii  L.) produced through tissue culture to study the effect of different doses of 
polymers  with different rate of water regime on vegetative growth, yield and  fruit quality. Banana 
plants were cultivated  3× 3.5 meters apart, similar in growth, free of diseases and received the same 
horticultural managements.  

The soil physical parameters, field capacity, the permanent wilting point, the available water and 
bulk density were determined and shown in Table 1.  

 
Table 1: Physical properties of the orchard soil.  
Parameter Value 
Particle size distribution (%):  
Clay                                 % 2.5 
Silt                                    % 4.4 
Fine sand                         % 90.5 
Coarse sand                     % 2.6 
Texture class Sandy soil 
Water parameters and bulk density 

Depth 
Field capacity (FC) % 

(w/w) 
Wilting Point (WP) % 

(w/w) 
Available water (AW) % 

(w/w) 
Bulk density (BD) 

gm./cm3 
0-15 12.8 5.2 7.6 1.62 
15-30 13.2 5.0 8.2 1.45 
30-45 13.8 4.8 9.0 1.40 
45-60 14.7 4.5 10.2 1.36 

 
Thirty six of Grand Nain banana plants each in separate mat, were chosen and arranged in 

randomized complete block design (RCBD) on twelve treatments with three replications. In the first 
season, each mat yielded three suckers. Also, in the second season, each mat yielded three suckers. In 
both seasons, the experiment included 12 treatments as follows: 
 
Main plots: irrigation treatments: 

 
I1: The optimum amount of irrigation in the banana plant in the sandy soil (8000 m2 /fed/year 

(Ibrahim, 1993 and Ibrahim, 2003)  
I2: Irrigation with 87.5 % of recommended amount of water (7000 m2 /fed/year) 
I3: Irrigation with 75.0 % of recommended amount of water (6000 m2 /fed/year) 
 
Sub-plots: applied polymer materials : According to Karimi et al., (2008): 

 
T1 = 0.0 gm. ( no polymer) 
T2 = 500 gm. polymer / /hole /year 
T3 = 1000 gm. polymer / /hole /year 
T4 =  1500 gm. polymer /hole/ year 
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Hydrogel as super-absorbent polymers (SAP) are  new water-saving materials and soil 
conditioners, have been widely adopted in agriculture in the advanced countries of the world. SAP 
materials are hydrophilic networks that can absorb and retain huge amounts of water (Mohammad et 
al., 2008). 
 
Table 2: Amount of water applied in the two seasons 

Treatment Amount of water applied 

Months 
8000 m3 /fed./year 
(irrigation amount 

recommended) 

7000 m3 /fed./year 
( 87.5% of the rate) 

6000 m3 /fed./year 
( 75 % of the rate) 

Feb. 286 250 214 
March 514 450 386 
April 686 600 514 
May 743 650 557 
Jun 857 750 643 
July 1029 900 771 
Aug. 1029 900 771 
Sept. 857 750 643 
Oct. 800 700 600 
Nov. 571 500 429 
Dec. 400 350 300 
Jan. 229 200 171 

 

The obtained data were used for determined the following parameters: 
 

Vegetative growth: Morphological measurements were done at bunch shooting stage via the 
following parameters: Pseudostem height (cm.), pseudostem circumference (cm), number of leaves 
/plant and assimilation area/plant(m2). 

 
Flowering:  a) Time to flowering: The period from sucker emergence to bunch shooting (in days) 
date was calculated in the tested seasons. 

b) Time to harvesting: the period from bunch shooting to the date of harvesting (in days) was 
calculated. 
 
Yield, bunch weight and finger properties:  At time of harvesting bunch weight in Kg, finger weight, 
finger length and diameter in cm  were measured and recorded.  
 
Water use efficiency (W.U.E.):  was calculated according to the following equation: 

W.U.E. =   Yield (Kgs/ fed) / water regime (m3 /fed/ year)  = kg  fruits/ one    m3. of  water  
The method was described by Ibrahim, (1993) W.U.E. was expressed as the amount of banana 

fruits in Kgs that could be produced from one cubic meter of water 
 
Statistical analysis: 

 
The experimental data were tabulated and statistically analyzed according to Snedecor and 

Cochran (1980) and the differences between mean various treatments were compared by using  New 
L.S.D. at 5% level of probability (Waller and Duncan, (1969) 

 
 
Results and Discussion 
 
Vegetative growth:  

 
Data in Table (3) detected that both polymer and water regime significantly affected of  

vegetative growth of the Grand Nain banana plants at bunch shooting stage in the two seasons.  The 
pseudostem height tented to increase with increasing polymer supply under any irrigation treatments. 
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The highest value 320 and 325 cm  were obtained by using the highest dose of polymer (1500 g )  in 
the first and second seasons, respectively. Pseudostem height was increased with water  regime of the 
optimum amount of irrigation and  87.5% of  recommended amount of water and recorded (305,310 
and 296, 302.5 cm), respectively as compared with water regime treatment of  75% from 
recommended amount of water  that recorded 286.25and 293.75 cm  in both tested seasons.  
 

Table 3: Effect of polymer doses and irrigation regime on pseudostem height and circumeference  of Grand 
Nain banana plants in the  two seasons    

Polymer level 
g/mat 

Pseudostem height ( cm) 
**IR ( 1st  ) IR( 2nd ) 

r.a.i.* 87.5%  of 
r.a.i. 

75% of 
r.a.i. 

A.V. r.a.i.* 87.5%  of 
r.a.i. 

75% of 
r.a.i. 

A.V. 

0.0 gm 286 260 240 262.0 290.0 265.0 245.0 266.7 
500gm  299 274 255 276.0 310 275 260 281.7 
1000gm  315 305 280 300.0 315 310 290 305.0 
1500gm  320 315 305 313.3 325 320 300 315.0 
A.V. 305 288.5 270  310.0 292.5 273.8   
New L.S.D.at 0.05 
Polymer  
Irrigation regime 
Interaction 

 
7.15 
5.32 
8.11 

 
8.51 
6.31 
9.15 

 
Table 3: Cont. 

Polymer level 
g/mat 

Pseudostem circumeference ( cm) 
**IR ( 1st  ) IR( 2nd ) 

r.a.i.* 87.5%  of 
r.a.i. 

75% of 
r.a.i. 

A.V. r.a.i.* 87.5%  of 
r.a.i. 

75% of 
r.a.i. 

A.V. 

0.0 gm 85.0 75.0 70.0 76.7 87.0 77.0 72.0 78.7 
500gm  86 80 75 80.3 88 79 77 81.3 
1000gm  90 89 80 86.3 91 90 89 90.0 
1500gm  98 95 85 92.7 98 95 90 94.3 
A.V. 89.8 84.8 77.5  91.0 85.3 82.0  
New L.S.D.at 0.05 
Polymer  
Irrigation regime 
Interaction 

 
4.1 

5.12 
6.71 

 
5.2 

5.41 
7.22 

*The recommended  amount of irrigation ( r.a.i.)    ** Irrigation regime( IR) 

 
As for, pseudostem circumference the highest value was noticed with the maximum quantity of 

polymer under any irrigation regimes. The lowest value of  pseudostem circumference was shown 
with the plants untreated with the polymer  under any irrigation regimes.  

Number of green leaves sprout on the plant and assimilation area (All the leaves blade 
area/plant) at bunch shooting stage was increased with increasing polymer quantity under any 
irrigation regimes. High rate of polymer (1500 g/mat/year) increased the emerged green leaves ( 
13&13 leaf/plant) and assimilation area (26.3&27.37 m2 /plant) in comparison with the control ( 
without  which polymers)  or low amount of water  (75%) since they recorded 11&12 leaf/plant or 
9&9 leaf/plant as number of leaves and  15.5&16.5 m2/plant or 12.7 &12.8 m2/plant  as number of 
leaves  in Grand Nain cultivars in the two tested seasons, respectively. Differences in this respect 
between polymer amounts of 1500 and 500 g/mat/year were statistically insignificant in both tested 
seasons.  

Concerning the interaction,  it is clear from Table( 3 & 4) that the highest value of pseudostem 
height, circumference, number of green leaves/ plant and assimilation area were obtaind with 
1500gm/mat/year SAP with the 8000 m3 /fed/year water regime comparing with the lowest water 
regime (  75% ) or control ( without SAP) in both seasons. 

Many studies, in general,  indicated that SAPs had caused an  improvement in plant growth by 
increasing water holding capacity in soil (Khalilpour, 2001 and De Varennes & Queda, 2005). Also,  
Banej (2000) investigated the effect of a SAP on increment of soil water accessibility, fertilizer 
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efficiency, growth and establishment of Panicum capillare. The results illustrated that 0.3% 
application of this gel caused higher production of dry matter in three different soil textures (light, 
medium and heavy) and three irrigation period intervals (4, 8 and 12 days).  Lawrence et al,. (2009) 
announced that adding SAP  to the soils held their moisture in field capacity range and caused an 
increase in water consumption efficiency, which is used in photosynthesis. And  (Ibrahim,1993; 
Robinson and Nel, 1995 ; Ray &Chakrabarty,1998; Bisen et al.,1996;Ibrahim,2003 and Ibrahim et al., 
2012).) working on banana are in harmony and support the obtained results. All previous 
mentioned growth parameters of banana plants tended to increase by increasing the amounts of 
applying water among any irrigation system.  

 
Table 4: Effect of polymer doses and irrigation regime on number of green leaves / plant and assimilation area 

(m2 / plant)  of Grand Nain banana plants in the two seasons    

Polymer level g/mat 

Number of green leaves 

**IR ( 1st  ) IR( 2nd ) 
r.a.i.* 87.5%  

of r.a.i. 
75% of 

r.a.i. 
A.V. r.a.i.* 87.5%  

of r.a.i. 
75% of 

r.a.i. 
A.V. 

0.0gm 11.0 9.0 9.0 9.7 12.0 9.0 9.0 10.0 
500gm  12.0 10.0 10.0 10.7 12.0 10.0 10.0 10.7 
1000gm  13.0 12.0 11.0 12.0 13.0 12.0 12.0 12.3 
1500gm  14.0 13.0 12.0 13.0 14.0 13.0 12.0 13.0 
A.V. 12.5 11.0 10.5  12.8 11.0 10.8  
New L.S.D.at 0.05 
Polymer  
Irrigation regime 
Interaction 

 
1.25 
1.34 
1.57 

 
1.25 
1.33 
1.68 

 
Table 4: Cont. 

Polymer level g/mat 

Assimilation area (m2 / plant) 
**IR ( 1st  ) IR( 2nd ) 

r.a.i.* 87.5%  
of r.a.i. 

75% of 
r.a.i. 

A.V. r.a.i.* 87.5%  
of r.a.i. 

75% of 
r.a.i. 

A.V. 

0.0gm 15.5 12.7 12.7 13.6 16.5 12.8 12.8 14.0 
500gm  22.7 19.1 17.7 19.8 21.8 17.9 18.0 19.2 
1000gm  24.1 22.9 18.6 21.8 25.2 24.6 19.2 23.0 
1500gm  28.1 26.0 24.8 26.3 29.5 27.3 25.3 27.4 
A.V. 22.6 20.2 18.4   23.3 20.7 18.8   
New L.S.D.at 0.05 
Polymer  
Irrigation regime 
Interaction 

 
2.14 
2.32 
2.68 

 
1.52 
1.65 
1.95 

*The recommended  amount of irrigation ( r.a.i.)    ** Irrigation regime( IR) 
 

Flowering and harvesting time:  
 
The period from sucker emergence to bunch shooting (time to flowering), in addition, the period 

from bunch shooting to harvesting date  were affected by the amount of polymer and treatments of 
water regime. 

Results in Table (5) show that the time of flowering  and harvesting of plants were significantly 
affected due to amount of polymers and/or water regime in the tested seasons. Increasing amount of 
applied polymer significantly shortended the flowering  and harvesting time of plants.  

Time to flowering tended to decrease with increasing water quantity. High applying polymer 
dose (1500 gm/mat/year) also high amount of irrigation (8000 m3 /fed/year) decreased the period of 
flower compared with  the control  and the other polymer and irrigation treatments (361.7, 346.3 
against 411.7, 418.3 days or 425 & 420days) in both tested seasons.  

Time to harvesting of plants was clearly decreased by increasing the amount of polymer  in both 
seasons. In this respect manner, 1500 and 1000 gm /mat/year treatments were shortened the period to 
harvesting (122.7, 120.7 and 125, 123.7days) in both tested seasons, respectively.  
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The interaction between the SAP and the water regime indicated that  the  decrease of days to 
flower and period  to harvest was detected when applyed SAP at the doses of 1500 and 1000 
gm/mat/year with the 87.5% (7000 m3 /fed/year) water regime comparing with the other treatments. 
 

Table 5: Effect of polymer doses and irrigation regime on  time of flowering and  harvesting ( days)  of Grand 
Nain banana plants in the two seasons    

 
Polymer level 

g/mat 

Time of flowering ( days)  

**IR ( 1st  ) IR( 2nd ) 
r.a.i.* 87.5%  

of r.a.i. 
75% of 
r.a.i. 

A.V. r.a.i.* 87.5%  of 
r.a.i. 

75% of 
r.a.i. 

A.V. 

0.0gm 401 409 425 411.7 419 416 420 418.3 
500gm  382 393 405 393.3 370 390 395 385.0 
1000gm  360 372 390 374.0 357 365 370 364.0 
1500gm  353 362 370 361.7 334 350 355 346.3 
A.V. 374.0 384.0 397.5  370.0 380.3 385.0  
New L.S.D.at 0.05 
Polymer 
Irrigation regime 
Interaction 

 
7.95 
9.86 

11.21 

 
6.98 
8.61 
9.96 

 
Table 5 Cont. 

Polymer level 
g/mat 

Time of harvesting ( days) 
**IR ( 1st  ) IR( 2nd ) 
r.a.i.* 87.5%  

of r.a.i. 
75% of 
r.a.i. 

A.V. r.a.i.* 87.5%  
of r.a.i. 

75% of 
r.a.i. 

A.V. 

0.0gm 130 138 140 136.0 125 134 140 133.0 
500gm  124 129 135 129.3 120 127 135 127.3 
1000gm  120 125 130 125.0 120 124 127 123.7 
1500gm  120 123 125 122.7 117 120 125 120.7 
A.V. 123.5 128.8 132.5  120.5 126.3 131.8  
New L.S.D.at 0.05 

Polymer 
Irrigation regime 
Interaction 

 
4.20 
4.71 
4.94 

 
5.15 
5.54 
5.92 

*The recommended  amount of irrigation ( r.a.i.)    ** Irrigation regime( IR) 

 
Bunch weight and yield: 

 
Results in table (6) referrer that bunch weight/plant and yield/fed were significantly varied in 

response to polymer amount and water regime. The heaviest average of bunch wt./plant  and 
yield/fed. were produced with the  plants received polymer  at 1500 and 1000 gm/mat/year treatments 
which gave 31.0&29. 7 for bunch wt. and 31.0 &29.7kg. or 34.1&32.6 and 34.1& 32.6 tons/fed. on 
both tested seasons, and the lightest average of  bunches/plants and  yield/fed. were obtained from the 
plants did not receive  any polymers  with low amounts of water. 

Tabulated results prove  that the high amount of water  gave the heaviest  yield (as bunch weight 
Kgs/plant and  tons/fed) compared with the lowest water regime. Interaction  between the two main 
factors SAP and water regime was statistically significant. Higher yield was obtained due to the 
treatment of 1500 or 1000 gm/mat/year with the 100 %  or  87.5% water regime comparing with all 
other treatments.  

Super absorbent polymer affect water penetration rate, density, structure, compactness, texture 
and crust hardiness of soil, aggregate anchorage evaporation, soil infiltration and aeration, size and the 
number of aggregates, water tension, available water (Abedi- Koupai and Sohrab 2004), soil 
crispiness and finally cause better water management practices in soil. Also of nutrients to release and 
soil nitrification (El-Hady, 1981), increase in nutrient absorption, osmotic moisture of soil and 
decrease in transplanting stresses that  cause an improvement in plant growth reaction (Hadas and 
Russo, 2004) and increase in yield and reduction in  production costs of plant. Nikoorazm et al. 
(2009) evaluated the effects of applying SAP (Tarawat A 200), irrigation regimes and polymer usage 
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style on lettuce growth. In their study, four levels of SAP (0, 20, 40 and 60 gr per plant), four 
irrigation regimes (5, 8, 11 and 14 days) and polymer usage style (layering and mixed whit soil) were 
performed on growth lettuce under greenhouse conditions. The results showed no significant 
differences between the irrigation regimes on fresh and dry weight. Moreover, the high level of SAP 
(60 gr per plant) increased fresh and dry weight compared with the control (without polymer) and the 
lowest level of polymer (20 per plant). These results indicated that high amounts of SAP had positive 
effects on growth lettuce. The available reports concerning the effect of irrigation system and water 
quantity on banana yield are in agreement with our obtained results (Salvin et al., 2000, Ibrahim, 2003 
and Ibrahim et al., 2012).  
 

Table 6: Effect of polymer doses and irrigation regime on  time of flowering and  harvesting ( days)  of Grand 
Nain banana plants of two seasons    

 
Polymer level 

g/mat 

Bunch weight ( kg) 

**IR ( 1st  ) IR( 2nd ) 

r.a.i.* 
87.5%  
of r.a.i. 

75% of 
r.a.i. 

A.V. r.a.i.* 
87.5%  of 

r.a.i. 
75% of 

r.a.i. 
A.V. 

0.0gm 25.0 18.0 16.0 19.7 24.0 17.0 15.0 18.7 
500gm  31.0 28.0 22.0 27.0 30.0 27.0 24.0 27.0 
1000gm  35.0 33.0 25.0 31.0 33.0 30.0 26.0 29.7 
1500gm  35.0 33.0 25.0 31.0 33.0 30.0 26.0 29.7 
A.V. 31.5 28.0 22.0  30.0 26.0 22.8  
New L.S.D.at 0.05 
Polymer  
Irrigation regime 
Interaction 

 
1.90 
2.85 
3.97 

 
2.42 
2.52 
2.63 

 
Table 6: Cont. 

Polymer level 
g/ma 

Yield/ fed.( ton) 
**IR ( 1st  ) IR( 2nd ) 

r.a.i.* 87.5%  
of r.a.i. 

75% of 
r.a.i. 

A.V. r.a.i.* 87.5%  
of r.a.i. 

75% of 
r.a.i. 

A.V. 

0.0gm 27.5 19.8 17.6 21.6 26.4 18.7 16.5 20.5 
500gm  34.1 30.8 24.2 29.7 33.0 29.7 26.4 29.7 
1000gm  38.5 36.3 27.5 34.1 36.3 33.0 28.6 32.6 
1500gm  38.5 36.3 27.5 34.1 36.3 33.0 28.6 32.6 
A.V. 34.7 30.8 24.2  33.0 28.6 25.0  
New L.S.D.at 0.05 
Polymer  
Irrigation regime 
Interaction 

 
2.74 
3.20 
3.72 

 
2.51 
3.63 
3.90 

*The recommended amount of irrigation ( r.a.i.)   ** Irrigation regime ( IR) 
 

Finger properties: 
 
Results in Table (7) show that finger parameters (finger weight, finger length and diameter) were 

significantly varied due to the amount of polymer and/or water regime in both tested seasons. As such 
the highest values of finger parameters were noticed with the plants received 1500gm/mat/year of 
polymer while the lowest values of finger parameters were noticed with the control plants. The tallest 
finger ( 21.05 & 18.82cm), widest finger ( 3.57 &3.60 cm)and heaviest finger (113.69, 121.93 g) were 
obtained from plants received  1500gm polymer /mat/year while the shortest finger (14.5 ,14.3 cm), 
narrowest one (3.0 &2.98 cm) and lightest finger (94.93, 95.27g) were obtained from the plants did 
not received any of polymer amounts  (control) in both tested seasons, respectively. 

Analogical results were reported by Bisen et al., (1996); Sanchez & Oheda (1996); Eckstein et 
al., (1998); More et al.,(1999); Ibrahim(2003) and Ibrahim et al., (2012). 
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Table  7: Effect of polymer doses and irrigation regime on finger properties of Grand Nain banana plants in the 
two seasons.  

 
Finger weight (g) 

Polymer level 
gm/mat 

**IR ( 1st  ) IR( 2nd ) 
r.a.i.* 87.5%  

of r.a.i. 
75% of 

r.a.i. 
A.V. r.a.i.* 87.5%  

of r.a.i. 
75% of 

r.a.i. 
A.V. 

0.0gm 102.3 92.3 90.2 94.9 100.3 95.2 90.3 95.3 
500gm 105.3 103.5 100.2 103.0 114.2 102.3 101.0 105.9 
1000gm 110.3 109.3 105.2 108.3 115.3 110.3 110.0 111.9 
1500gm 117.9 112.5 111.3 113.7 125.5 120.3 120.0 121.9 
A.V. 108.9 104.4 101.7  113.8 107.0 105.3  
New L.S.D.at 0.05 
Polymer 
Irrigation regime 
Interaction 

 
6.75 
8.50 

10.21 

 
5.14 
6.51 
7.84 

Finger length (cm) 
Polymer level 

g mat/m 
**IR ( 1st  ) IR( 2nd ) 

r.a.i.* 87.5%  
of r.a.i. 

75% of 
r.a.i. 

A.V. r.a.i.* 87.5%  
of r.a.i. 

75% of 
r.a.i. 

A.V. 

0.0gm 15.0 14.5 14.0 14.50 15.0 14 14 14.33 
500gm 20.0 21.0 20.0  20.33 20.0 19.5 20.0 19.83 
1000gm 21.0 21.7 20.4 21.03 21.0 20.0 20.0 20.33 
1500gm 23.6 21.05 18.5 21.05 23.6 17.65 15.2 18.82 
A.V. 19.90 19.56 18.23  19.90 17.79 17.30  
New L.S.D.at 0.05 
Polymer 
Irrigation regime 
Interaction 

` 
1.60 
1.87 
1.98 

 
1.84 
1.97 
2.1 

Finger diameter (cm) 

Polymer level 
g/mat 

**IR ( 1st  ) IR( 2nd ) 
r.a.i.* 87.5%  

of r.a.i. 
75% of 

r.a.i. 
A.V. r.a.i.* 87.5%  

of r.a.i. 
75% of 

r.a.i. 
A.V. 

0.0gm 3.2 3.0 2.8 3.00 3.05 3.2 2.7 2.98 
500gm 3.5 3.4 3.1 3.33 3.7 3.5 3.1 3.43 
1000gm 3.6 3.5 3.3 3.47 3.8 3.6 3.2 3.53 
1500gm 3.8 3.5 3.4 3.57 3.8 3.6 3.4 3.60 
A.V. 3.53 3.35 3.15  3.59 3.48 3.10  
New L.S.D.at 0.05 
Polymer 
Irrigation  regime 
Interaction 

 
0.51 
0.60 
0.68 

 
0.49 
0.57 
0.64 

*The recommended amount of irrigation (r.a.i.)                                                  ** Irrigation regime (IR) 

 
Water utilization efficiency (Kg. Fruits / one m3 water): 

 
Water utilization efficiency or water use efficiency (WUE), is expressed as the amount of  Grand 

Nain banana fruits in Kg. that could be produced from one cubic meter of water. WUE clearly 
affected by polymer and the amount of applied water. Therefore, applying polymer with 1500 and 
1000gm/mat/year gave the same highest value of WUE (5.2 & 4.8 Kg/m3) compared with all other 
treatments in both tested seasons. The obtained results show that the highest value of WUE (5.2 &4.8 
Kg fruit/m3 water) was obtained from plants applied with  1500  or 1000 gm SAP /mat/year followed 
by plants  applied with 500 gm. polymer /mat/year ( 4.2 &4.3 Kg. /m3) while as, the lowest value of 
W.U.E. (3.1 &2.9 Kg. fruit/m3 water) was obtained from un applied planted in both seasons, 
respectively.  

The recorded results (Table 8) proved that water regime at 87.5 % of the recommended amount 
of irrigation  gave the highest value concerning WUE (4.4 &4.2 Kg fruit/m3 water) compared  with 
water regime at 75 % (4.0 &4.1 kg/m3). In other words, improvement of WUE  may be attributed to 
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the  available water formed in the root zone, but not the amount of applied water.  These results agree 
with those reported by Ibrahim, 1993; Goenage et al.,1995; Eckstein et al., 1998; More et al., 1999; 
Salvin et al.,2000;  Ibrahim 2003 and Ibrahim et al.,2012) on banana.   
 
Table 8: Effect of polymer doses and irrigation regime on water utilization efficiency  of Grand Nain banana 

plants in the two seasons   

Polymer level 
g/mat 

**IR ( 1st  ) IR( 2nd ) 
r.a.i.* 87.5%  

of r.a.i. 
75% of 

r.a.i. 
A.V. r.a.i.* 87.5%  of 

r.a.i. 
75% of 

r.a.i. 
A.V. 

0.0gm 3.4 2.8 2.9 3.1 3.3 2.7 2.8 2.9 
500gm  4.3 4.4 4.0 4.2 4.2 4.1 4.4 4.3 
1000gm  4.8 5.2 4.6 4.9 4.7 4.8 4.5 4.7 
1500gm  4.8 5.2 4.6 4.9 4.7 4.8 4.5 4.7 
A.V. 4.3 4.4 4.0  4.1 4.2 4.1  
New L.S.D.at 0.05 
Polymer  
Irrigation  regime 
Interaction 

 
0.31 
0.48 
0.54 

 
0.42 
0.47 
0.51 

*The recommended  amount of irrigation (r.a.i.)                          ** Irrigation regime ( IR) 
 

Conclusion 
 

Super polymer is a new technique for water saving irrigation, which is judged to have the highest 
water saving potential. From the obtained results it could be concluded that, application of super 
absorbent polymer on  banana plants with different water regime led to produce healthy plant with 
good quality and could be decrease the chemical fertilized doses. Application of super absorbent 
polymer technique led to improve crop yield productivity with  low quantity of water regime. Applied 
polymer at the rate of 1500gm/mat/year with 87.5 % of  irrigation recommended dose gave the 
highest value on vegetative growth, flowering, harvesting time,  yield and water utilization efficiency 
in both seasons. 
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