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ABSTRACT 

The present study was carried out on daughters and grand daughters (1stand 2ndratoons) of Williams banana cv. grown in sandy soil under drip irrigation system during 1999-2000 and 2000-2001 seasons. Three experiments were conducted aimed to investigate K fertigation level i. e., 200; 400; 600; 800; and 1000 gms. K2SO4 / plant yearly on growth; nutritional status; yield and both physical and chemical characteristics of fruits (experiment, I). However, second and third experiments were devoted for studying the effect of spraying the inflorescences with GA3 and bunch sleeving with blue polyethylene combined with GA3 application, respectively on yield (bunch weight) and fruit quality. The complete randomized block design with either 5 replications (1stand 3rd experiments) or 3 replicates (2nd experiment) was used, whereas each replicate was represented by 10 / 5 mats (20 /10 plants).

Obtained data revealed the following: -

I. Effect of K fertigated level (1st experiment): -

1-All vegetative measurements i. e., pseudostem (height and girth); number of healthy leaves and suckers at bunch shooting; as well as fruit physical and chemical characteristics (bunch weight; finger weight; length & diameter; pulp %; T.SS. %; total sugars and starch %) were positively responded to the K fertigation rate. Whereas, the greatest values of the aforesaid measurements were significantly in closed relationship to both higher K rates (800 &1000 gms. K2SO4 /plant) while the reverse was true with the lowest K applied rate (200 gms.). 

2-The trend of response took the other way around with the phenological stage of shoot to shoot time, whereas the shortest duration expended from peeper emergence to bunch shooting was always in concomitant to the highest K fertilizer level (800 and / or 1000 gms. K2SO4).

3-Leaf N, P, K, Mn and Zn contents were significantly increased with raising the K fertigation level, however Fe content was not influenced.

II. Effect of GA3 spray (2nd experiment): -

GA3 spray at either 20 or 40 ppm. increased significantly the average bunch weight and number of both hands & fingers per bunches compared to control, however the highest GA3 concentration (40 ppm.) was statistically the superior in this respect.

III. Effect of bunch sleeving combined with GA3 (3rd  experiment): -   

      
All studied fruiting characteristics i. e., bunch weight; (finger weight, length & diameter); pulp %; T.SS; total and reducing sugars % except acidity responded significantly to specific effects of either bunch sleeving or GA3 spray and the interaction effect of their combinations. Hence, the greatest values of these measurements were exhibited by sleeving bunches of the 40 ppm. GA3 sprayed plants. 

INTRODUCTION

Several investigators pointed out the importance and active role of potassium for banana plant, which requires K in great amount rather than other nutrients. Marchal and Mallesard, (1979) showed that mother plant plus its mature bunch of Graind Nain banana cv. planted in Cameron at 2000 production units per Hectar exhausted 160.0 g N; 16.8 g P; 601.0 g K; 92.0 g Ca and 35.0 g Mg. Moreover, the relative higher K concentration in all banana plant organs reflects its vital role. This may be directly due to its function it plays either as water pump (water requirement of banana plant exceeds severely those of all other known fruit species) or a carrier for carbohydrates through translocation from factory (leaves) to sank (fruits). Besides, its responsibility tword the: a)- vegetative growth, especially number of green leaves remained at both bunch shooting and harvesting stages (Turner & Barkus, 1983 and Abd-El-Kader et al, (1990&1994); b)-absorption and translocation of nitrogen (Warner & Fox, 1977); c)-yield expressed as bunch weight and number of both hands & fingers per bunch (Garcia & Diaz, 1979 and Abd El-Kader et al, 1990&1994) and d)- the beneficial effect on nutritional status (Behairy, 1978; Garcia & Diaz,1979 and Turner & Barkus, 1983).

Meanwhile, the influence of GA3 spray on increasing yield (average bunch weight) and improving of banana fruit quality i.e, fingers physical and chemical characteristics had been mentioned by several investigators (Mishra et al, 1981;Tadros et al, 1984; Ali, 1990 and Ahmed et al, 1997).

In addition, when day/ night temperature reaches 17/10oc or less, banana fruits suffer greatly from chilling injuries. This is commonly occurred under continental weather prevailing at desert regions of some subtropical countries, during cool months through which fingers are developing. Bunch sleeving/ bagging during cool months have been reported as an efficient cultural protective mean against chilling injuries. Ganry, (1980) demonstrated that bunch covering with colourd (blue) polyethylene sheets was reflected positively on increasing bunch weight (finger's diameter) and shorten time from bunch shoot to harvest with no or less chilling damage.

Moreover, the efficiency of bunch sleeving (covering with polyethylene sheets) as a protecting mean against chilling injuries during cool months in subtropical areas was practically recommended by (Parmar & Chundawat, 1984 and Ahmed et al 1997).

Therefore, this study was conducted to investigate K application rates; GA3 and sleeving with blue polyethylene sheets of Williams banana cv. planted in drip irrigated sandy soil under desert condition during both 1999-2000 and 2000-2001 seasons.
       

MATERIALS AND METHODS

Williams banana plants grown in sandy soil farm under drip irrigation system were the plant material used for investigating the response to K fertigation level, gibberellin spray and bunch sleeving with blue polyethylene during both 1999-2000 and 2000-2001 seasons. Orchard was established in March 1999 at El Noubaria region, Behaira Governorate by planting 2 mother plants per each hill (site) 3x4 meters apart. Thereafter, training was carried out by selecting only 2 suckers (followers / ratoons) per each hill / mat which allawed for the annual consecutive cropping. Thus, investigation was conducted on 1st and 2nd ratoons (daughters and grand daughters) during 1999-2000 and 2000-2001 seasons, respectively.

Devoted mats (hills) for this study received similarly the same N; P; Mg; Zn and Mn fertilization program adopted in the whole orchard through drip irrigation system as follows: -

a) Nitrogen at the rate of 500 grams actual N per plant yearly in the form of ammonium sulphate applied daily at equal frequencies during period from March to October.

b) Phosphorus and magnesium were added weekly at the rate of 1.0-liter conc. H3PO4 acid and 1.0 Kg. MgSO4, respectively per Feddan from mid May to mid August.

c) Both zinc and manganese were applied weekly each in sulphate form at the rate of 250 gms / Feddan throughout both May and June.

In addition, orchard was subjected to the same other horticultural practices commenly adopted in the region.

Experimental lay out: -

Three experiments were conducted during both 1999-2000 and 2000-2001 seasons, using the complete randomized block design with 3 or 5 replications. Each replicate was represented by 5 mats (10 plants), except the 1st experiment whereas 10 mats (20 plants) were representative of every individual replicate.

I – First experiment: -

It was dealing with investigating 5 rates of potassium fertilizers i.e, 200; 400; 600; 800 and 1000 gms K2SO4 (48% K2O) per plant fractionated into equal doses applied daily from March 1st * till mid October during each season. Thus, 250 mats (500 plants) were carefully selected and devoted for investigating the response of the following growth; phenological; nutritional and cropping measurements to K fertigation level: - 

I-a. Vegetative growth: - 


Pseudostem (height & girth 20cm. above ground surface); number of both persisting green (healthy) leaves and emerged suckers per each plant (daughter and grand daughter) at bunch shooting stage were estimated.

I-b. The phenological stage of shoot to shoot time: - 

Duration (in days) expended from sucker (peeper) emergence till bunch shooting for either daughter or grand daughter was determined during 1st &2nd seasons, respectively as the most important phenological measurement closely linked with selecting; flowering and harvesting dates.

I-c. Nutritional status: - 

Leaf samples were collected just after bunch shooting from the third upper leaf in the descending foliar succession according to Abou- Aziz et al, (1987). Total N&P were determined according to the A.O.A.C., (1985). K was estimated photometrically after Brown and Lilliland, (1946). Fe; Mn and Zn were determined spectrophotometrically using the Atomic Absorption (Jaril- ash 850) as described by Rawe, (1973).

  I-d. Fruiting measurements: - 


Yield expressed as mature bunch weight and its fruit physical properties (weight; length and diameter of finger), beside chemical properties of ripe fruits (TSS, acidity, starch and both total & reducing sugars) were determined.

II. Second experiment:
       It was aimed to study the effect of spraying the recently emerged inflorescences with gibberellin pertaining yield (bunch weight) response, as well as the possibility of forcing the intermediate flower clusters (hands)**to continue their development 

normally till maturity and producing a valiable (marketable) fruits (fingers) instead of the useless ones of the one/ two hands at the distal end of the bunch. Consequently, gibberellin spray at 0.0(water as control); 20 or 40 ppm applied once just at early stage of bunch shooting (last third of August) were investigated regarding the response of 800gms K2SO4 fertigated Williams plants. Therefore 90 plants (45 mats) of those received 800 gms K2SO4 per each were selected for this study (3 treatments x 3 replicates x 10 plants per replicate).

III. Third experiment:

       The influence of bunch sleeving (covering) with blue polyethylene sheets as protecting mean against chilling injuries*(usually observed on developing fruits during cool months) in combination with gibberellin sprays at 20, 40 or 0.0 ppm. were investigated on 800 gm K2 SO4 treated plants. Hence, 6 treatments representative of various combinations between 2 sleeving applic. (Sleeving or no sleeving) from one hand and GA3 spray at 3 concentrations (0.0, 20 and 40 ppm.) from the other were involved in this experiment. These combinations were: -

a) No sleeving +water spray (control); b) No sleeving + 20ppm. GA3 spray; c) No sleeving + 40ppm. GA3 spray; d) sleeving + water spray; e) sleeving + 20ppm. GA3 spray; and f) sleeving + 40ppm. GA3 spray. Thus 180 plants (90 mats) of K2SO4 fertigated Williams followers were selected for investigating the response of (bunch, hand and finger weights); finger dimensions (length & diameter) and fruit pulp % to the aforesaid 6 GA3 x sleeving combinations. 

Statistical analysis:

     Data obtained during both seasons were subjected to analysis of variance according to Snedecor and Cochran, (1972). Means were differentiated using Duncan,s multiple range testes according to Duncan,(1955).
RESULTS AND DISCUSSION

Experiment, I: Effect of potassium fertigation level: -  

     A. Vegetative growth and shoot to shoot time: -
   
Table (1) reveals obviously that the investigated growth measurements of Williams banana plants i.e., pseudostem (height & girth) and number of both retained healthy green leaves and suckers produced per plant at bunch shooting stage responded positively to the K applied level. Hence all the aforesaid four growth measurements exhibited a gradual increament with raising the applied K2 SO4  level from 200 to 400, 600, 800 till 1000 gms./ plant during both 1999-2000 and 2000-2001 seasons. Since, the greatest values of those growth parameters were significantly in closed relationship to such Williams banana plants supplied with either 800 or 1000 grms K2 SO4  / plant especially with both height and girth of pseudostem. However, number of both green leaves and produced suckers per plant followed the same trend of response previously detected with pseudostem but the difference in response was less pronounced comparing with two former measurements.

As for the effect of K fertigation level on the age of sucker at which bunch shoots (period expended from sucker emergence till bunch shooting) which phonologically known under the term of shoot to shoot time, data in Table (1) indicated that increasing K level speeded bunch emergence. Whereas, the 800 and 1000 gms. K2 SO4 treated plants required the shortest time to bunch shooting (shoot to shoot) during 

both seasons. However, differences were significant only in second season as Williams plants received the two highest levels were compared to those supplied with either 200 or 400 gms. K2 SO4  / plant.


The obtained results are in harmony with those obtained by Turner & Barkus, 1983; Abou-Aziz et al, 1987; Abd El-Kader et al, 1994 and Saad & Atawia, 1999. 

B-Some cropping measurements (yield and fruit quality): -


Data obtained during both seasons as shown in Table (2) declared that cropping of Williams banana expressed as an average weight of bunch was influenced clearly by the K applied level. The heaviest bunch weight was always in concomitant to the 1000 grms. K2 SO4 treated plants. The increase was significant as compared to those of other four K rates, except 800 gms. supplied ones, whereas both 800 and 1000 gms. treated plants showed equally the same bunch weight from the statistical standpoint. Contrary to that the highest bunch weight was significantly coupled with the 200 gms. K2 SO4 fertilized plants, while those of either 400 or 600 gms. K2 SO4 were statistically in between the aforesaid two extremes.

Regarding the fruit physical characteristics as influenced by the K fertigated level, data in Table (2) show clearly that all studied characteristics followed the same trend during both seasons. Hence, the heaviest, tallest and thickest banana fingers with the greatest pulp percentage were statistically exhibited by these Williams plants supplied with K2 SO4 at the rate of 800 and 1000 gms. per each. The reverse was true with those received any of both lowest K rates (200 or 400 gms. K2 SO4 per plant), whereas they were statistically the inferior in this respect. In addition, 600 gms. K2 SO4 treated plants were in between. Such trend was true during both seasons, however differences were more pronounced with the average finger weight than those in the three other fruit physical characteristics under study, especially as both lower K rates (200 and 400 gms.) were compared each other.


The obtained results are in harmony with those obtained by Behairy (1978); Abd El- Kader (1990) and Saad & Atawia (1999).

Referring the influence of K fertigated rate on some fruit chemical properties, data obtained during 1999-2000 and 2000-2001 seasons as shown in Table (3) displayed that total soluble solids; total soluble sugars and starch percentages in pulp of ripe Williams banana fruits were obviously responded. Whereas, the greatest values of the aforesaid three components were significantly coupled with the 800 and 1000 gms. K2 SO4 treated plants, descendingly followed by those received 600, 400 and 200 gms. K2 SO4 per plant. However, differences between the two lower K rates were significantly absent with the three fruit chemical properties.

Meanwhile, the fruit total acidity % seemd to be a constant characteristic as it did not respond to the various investigated levels of potassium fertigation during both seasons. Hence, differences were so slight to be significant.

C- Nutritional status (leaf mineral composition): -

Table (4) shows that leaf N; P; K; Fe; Mn and Zn contents of Williams banana cv. in response to K fertigated rate followed two general trends during both 1999- 2000 and 2000-2001 experimental seasons. In spite of all investigated nutrient elements except iron as shown from tabulated data in Table (4) were obviously increased with the gradual raise of potassium fertigated level from 200 till 1000 gms. K2 SO4 per plant. On the other hand, the rate of response varied to great extent from one element to another, whereas the differences in K; N and Mn contents were more pronounced as compared to the analogous ones of both P and Zn contents. In other words differences in leaf N; K and Mn contents of the K fertigated plants at 200; 400 and 600 gms. K2 SO4 per each were significant as they were compared each other during both seasons. Meanwhile, variation in both leaf P and Zn contents of the 200; 400 and 600 gms. K2 SO4 fertigated plants was less pronounced and did not reach level of significance in most cases, especially as both consequtive K fertigation rates were compared each other. Moreover, the Williams banana plants fertigated with any of two highest K2 SO4 levels (800&1000 gms/ each) were the superior as both exhibited the greatest values of the five (N, P, K, Mn and Zn) contents from the statistical point of view during both seasons of study.

As for the leaf Fe content regarding the influence of K fertigation level the response was too slight and differences between the investigated five K fertigation rates (200; 400; 600; 800 and 1000 gms. K2SO4 per plant) did not reach level of significance and could be safely neglicted during both seasons of study. 

This results reflects the beneficial effect of potassium and the vital important role its plays in improving nutritional status of different plant organs/ tissues not only for potassium content itself but also enhancing absorption of most other nutrient elements. 

The obtained results are in accordance with those previously found by Abou-Aziz et al, 1987; Abd El-Kader et al, 1994 and Saad & Atawia, 1999. 

 Experiment, II: Effect of spraying recently emerged inflorescences with GA3:     

In this regard the influence of spraying inflorescences of potassium fertigated Williams banana plants at 800 gms. K2SO4 per each just at bunch shooting stage was investigated regarding the response of average bunch weight and number of both hands & fingers per each bunch. Data obtained during both 1999- 2000 and 2000- 2001 seasons as shown in Table (5) declared that GA3 spray at both investigated concentration (20 & 40 ppm.) increased significantly the yield / productivity of Williams plants (expressed as an average of bunch weight) with comparing to the water sprayed plants (control). However, the higher GA3 concentration tended to be more effective than the lower one in this respect, whereas the average bunch weight of the 40 ppm. GA3 sprayed plants exhibited an increase over the analogous one of the 20 ppm. GA3 sprayed plants. Such increase reached to approximately one Kg per each bunch during two seasons of study. On the other hand, differences in bunch weight between those bunches of 40 and 20 ppm. GA3 sprayed inflorescences of Williams banana plants were so few to be significant during both experimental seasons.

As for the number of both hands and fingers per bunch, Table (5) shows obviously that both parameters were considerably responded to GA3 sprays at both investigated concentrations. Hence, GA3 sprayed inflorescences of Williams banana plants at either 20 or 40 ppm. induced bunches exceeded significantly those of the water sprayed plants (control) as numbers of both hands and fingers per each individual bunch were taken into consideration during both seasons. On the other hand, differences between both GA3 concentrations pertaining the response of either number of hands or fingers per the individual bunch were more pronounced as compared to the previously detected for the average bunch weight from the statistical point of view. Anyhow the greatest number of both hands and fingers per bunch was the higher GA3 concentration during both seasons of study.


The increase in average bunch weight exhibited by GA3 spray may be attributed to the increament in number of both hands and fingers per bunch induced by GA3 application. Hence, three parameters i.e, number of both hands and fingers per bunch and bunch weight are in closed relationship from one hand and their responses were to great extent paralleled in this regard.


Nevertheless, the increase in number either hands or fingers per bunch of GA3 sprayed inflorescences may be logically explained an such facts with reflects the stimulative effect of GA3 for forcing the hermaphrodite flowers i.e, one/ two intermediate flower clusters/ hands to complete their development normally till maturation which certainly will be reflected on inducing avaliable fingers instead of the useless ones commenly gained.            

The obtained results are in accordance with those previously found by Mishra et al, 1981;Tadros et al, 1984; Ali, 1990 and Ahmed et al, 1997.

Experiment, III: Effect of bunch sleeving in combination with inflorescences 

                            GA3 spray:

The influences of bunch sleeving with blue polyethylene sheets combined with GA3 spray of the recently emerged inflorescences of the 800 gms K2SO4 fertigated Williams plants were investigated regarding the response of bunch weight and some physical properties of mature fruits (hand weight; finger weight; finger length and diameter), as well as pulp %; T.SS. %; acidity %; total and reducing sugars of ripe fruits. Data obtained during both 1999-2000 and 2000-2001 seasons are presented in Table 6 (A&B). 

Fruit physical characteristics: -


Obtained data during both experimental seasons as shown in Table (6-A) revealed that all fruit physical properties under study responded specifically to both investigated factors i. e. bunch sleeving and GA3 spray. Hence, bunch sleeving application resulted significantly in increasing the average weight of either the whole bunch; the individual hand or the single finger as compared to those bunches left with no sleeving application. Moreover, the tallest and thickest fingers with the greatest pulp percentages were always concomitant to such bunches subjected to sleeving with polyethylene sheets.

As for the specific effect of GA3 spray, tabulated data in Table (6-A) proved that the aforesaid fruit physical properties of Williams banana cv. exhibited significantly their beneficial response to GA3 spray with comparison to control (water spray), regardless of concentration at which GA3 had been applied. However, the higher GA3 concentration (40 ppm.) was more effective than the lower one (20 ppm.) during both 1999-2000 and 2000-2001 experimental seasons from one side. On the other hand, differences in response to both investigated GA3 concentrations (20 & 40 ppm.) were more pronounced with bunch weight, hand weight, finger weight and finger diameter were significant, while with both finger length and pulp % the variance between two GA3 concentrations was less pronounced and didn’t reach level of significance.

Referring the interaction effect between GA3 and bunch sleeving application the obtained data revealed that bunch sleeving with blue polyethylene sheets of the 40 ppm. GA3 sprayed inflorescences was statistically the superior as improved all the investigated fruit physical properties. Followed by those combinations of (20 ppm. GA3 spray X bunch sleeving) and / or (40 ppm. GA3 spray X no sleeving application). However, the water spray (control) without bunch sleeving was the inferior combination. In addition, other combinations come in between the aforesaid two extremes. Anyhow, a noticeable effectiveness was detected by such combinations of bunch sleeving when compared to the analogous ones at the same GA3 treatment but without sleeving. 


Meanwhile, the beneficial effect of bunch sleeving under the desert condition as cleared from the obtained results in this study could be logically explained on such fact that sleeving / bagging creats a green house effects which raised a temperature around the growing fingers and consequently could be reflected positively on enhancing finger development.

Fruit chemical characteristics: -


Obtained data during both experimental seasons as shown in Table (6-B) revealed that some fruit chemical properties under study responded specifically to both investigated factors i. e. bunch sleeving and GA3 spray. Hence, bunch sleeving application resulted significantly in increasing the T.SS%, total and reducing sugars as compared to those bunches left with no sleeving application. Moreover, bunch sleeving application no effect on acidity % during both 1999-2000 and 2000-2001 seasons.

As for the specific effect of GA3 spray, data in Table (6- B) proved that the aforesaid fruit chemical properties of Williams banana cv. i.e. total acidity % exhibited significantly their beneficial response to GA3 spray with comparison to control (water spray). On the other hand, GA3 gave the lower values of T.S.S%, total and reducing sugars than control during both 1999-2000 and 2000-2001 experimental seasons

Referring the interaction effect between GA3 and bunch sleeving application, the obtained data revealed that bunch sleeving with blue polyethylene sheets of the water sprayed inflorescences was statistically the superior as improved T.S.S.%, total and reducing sugars. However, the water spray (control) and bunch sleeving or no sleeving gave the lowest values of the acidity % compared with GA3 and bunch sleeving or no sleeving applications during both 1999-2000 and 2000-2001 experimental seasons 


These results are in general agreement with the findings of Sampaio et al, 1977; Parmar and Chundawat, 1984 and Ahmed et al, 1997.
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Table (1): Effect of potassium fertigation level on some vegetative growth measurements and shoot to shoot time of “Williams” banana plants grown in drip irrigated sandy soil during 1999-2000 & 2000-2001 seasons.

	Treatments 
	Pseudostem  height (cm.)
	Pseudostem girth (cm.)

at 20 cm. Above ground surface
	NO. of persistent healthy  green leaves per plant 

at  bunch shooting 
	NO. of suckers produced/ plant
	Suckers age at bunch shooting (shoot to shoot time) in day

	
	1999-2000
	2000-2001
	1999-2000
	2000 -2001
	1999  -2000
	2000-2001  
	1999-2000 
	 2000-2001
	1999-2000
	2000  -2001

	200 g. K2SO4 per plant
	285    D
	289  C
	82.00  C
	83.20  B
	13.40   A
	13.50  A
	3.50   A
	3.80   A
	438   A
	435  A

	400 g. K2SO4 per plant
	294  C
	300   B
	85.00  BC
	86.50  AB
	13.70   A
	13.80  A
	3.70   A
	4.00   A
	435   A
	429  A

	600 g. K2SO4 per plant
	300  B
	305   B


	88.20   AB
	90.00  AB
	14.00  A
	14.00  A
	3.80   A
	3.70  A
	423   A
	420  AB

	800 g K2SO4 per plant
	309  A
	313   A
	91.50  A
	93.80   A
	14.20  A
	14.35  A
	4.85   A
	4.75   A
	418   A
	414  B

	1000 g K2SO4 per plant
	310   A
	315   A
	92.00   A
	94.50  A
	14.30  A
	14.50  A
	4.90   A
	4.80   A
	417  A
	414  B


Table (2): Effect of potassium fertigation level on cropping*and some fruit physical characteristics of “Williams” banana plants grown in  drip irrigated sandy soil during 1999-2000 & 2000-2001 seasons.

	Treatments 
	 Bunch weight (Kg.)
	Finger weight (g.) 
	Finger length (cm.)
	Finger diameter (cm.) 
	Pulp percentage 

	
	1999-2000
	2000-2001
	1999 /2000
	2000-2001 
	1999  -2000
	2000-2001  
	1999 -2000
	2000-2001
	 1999-2000 
	2000-2001 

	200 g. K2SO4 per plant
	25.00 C
	24.00 C
	105.30 C
	103.50 C
	18.00 C
	18.30 B
	3.00 B
	3.10 B
	60.00 B
	59.00 C

	400 g. K2SO4 per plant
	26.40 B
	25.50 BC
	118.10 B
	117.50 B
	18.50 BC
	18.55 B
	3.15 B
	3.18 B
	63.00 AB
	65.00 B

	600 g. K2SO4 per plant
	27.00 B
	26.00 B
	120.80 AB
	121.50 AB
	19.20 AB
	19.50 AB
	3.30 AB
	3.35 AB
	67.00 A
	68.00 AB

	800 g. K2SO4 per plant
	28.80 A
	28.00  A
	123.76 A
	125.00 A
	20.30 A
	20.50 A
	3.60 A
	3.61 A
	69.00 A
	70.00 A

	1000 g. K2SO4 per plant
	28.90 A
	28.50 A
	123.80 A
	125.30 A
	20.40 A
	20.48 A
	3.61 A
	3.61 A
	69.00 A
	72.00 A


*refers to yield expressed as on average  bunch weight in Kg. / plant.
                Table (3): Effect of potassium fertigation level on some fruit chemical characteristics of “Williams” banana plants grown in 

                                 sandy soil during 1999-2000 & 2000-2001 seasons.
	           Treatment 


	T.S.S. %
	Total sugars %
	Starch %
	Acidity %

	
	1999-2000
	2000-2001
	1999-2000
	2000-2001
	1999-2000
	2000-2001
	1999-2000
	2000-2001

	200 g. K2 SO4 per plant 
	16.10  C
	16.00  C
	13.30  D
	13.50  C
	2.00  B
	2.15  B
	0.32  A
	0.33  A

	400 g. K2 SO4 per plant
	16.80  C
	16.90  C
	14.00  CD
	14.00  C
	2.10  B
	2.20  B
	0.32  A
	0.34  A

	600 g. K2 SO4 per plant
	18.00  B
	18.00  B
	14.90  BC
	15.00  B
	2.20  B
	2.40  B
	0.33  A
	0.34  A

	800 g. K2 SO4 per plant
	19.00  A
	19.30  A
	16.00  A
	16.30  A
	2.75  A
	2.83  A
	0.33  A
	0.34  A

	1000 g. K2 SO4 per plant
	19.10  A
	19.35  A
	16.10  A
	16.35  A
	2.76  A
	2.85  A
	0.34  A
	0.34  A


Table (4): Effect of potassium fertigation level on N, P, K, Fe, Mn and Zn contents of “Williams” banana plants grown in sandy soil under drip irrigation during 1999-2000 & 2000-2001 seasons.

	          Treatments 


	N%
	P%
	K%
	Fe ppm.
	Mn ppm.
	Zn ppm.

	
	1999-2000
	2000-2001
	1999-2000
	2000-2001
	1999-2000
	2000-2001
	1999-2000
	2000-2001
	1999-2000
	2000-2001
	1999-2000
	2000-2001

	200 g. K2 SO4 per plant 
	3.00 D
	2.80 C
	0.21 B
	0.22 C
	3.90 D
	3.94 D
	164.00 A
	166.00 A
	53.00 C
	55.00 D
	47.00 C
	47.00 B

	400 g. K2 SO4 per plant
	3.20 C
	3.01 B
	0.21 B
	0.24 B
	4.20 C
	4.30 C
	167.00 A
	168.00 A
	57.00 BC
	57.00 C
	49.00 BC
	50.00 B

	600 g. K2 SO4 per plant
	3.30 BC
	3.10 B
	0.22 B
	0.25 AB
	4.70 B
	4.75 B
	169.00 A
	171.00 A
	59.00 B
	60.00 B
	52.00 AB
	55.00 A

	800 g. K2 SO4 per plant
	3.40 AB
	3.33 A
	0.24 A
	0.26 A
	4.90 A
	5.00 AB
	173.00 A
	174.00 A
	64.00 A
	64.00 A
	54.00 A
	57.00 A

	1000 g. K2 SO4 per plant
	3.50 A
	3.40 A
	0.24 A
	0.26 A
	4.90 A
	5.20 A
	173.00 A
	175.00 A
	64.00 A
	65.00 A
	55.00 A
	57.00 A


Table (5): Effect of GA3 sprays on bunch weight and number of both hands and fingers per bunch of 800g. fertigated banana plants  (Williams cv.) during 1999/2000 & 2000/2001 seasons.

	Treatments


	Bunch weight (Kg.)
	No. of hands/ bunch
	No. of fingers/ bunch

	
	1999-2000
	2000-2001
	1999-2000
	2000-2001
	1999-2000
	2000-2001

	Control 
	28.80  B
	28.00  B
	10.60  C
	10.80  C
	200  C
	202  C

	GA3 at 20 ppm.
	32.30  A
	33.00  A
	11.10  B
	12.30  B
	208  B
	211  B

	GA3 at 40 ppm.
	33.50  A
	34.19  A
	12.20  A
	12.60  A
	216  A
	218  A


Table (6): Effect of bunch sleeving* in c6ombination with flowers GA3 spray of banana Williams cv. during 1999-2000 and 2000-2001 seasons on :

	Sleeving    

       applications

GA3 concentration
	Bunch  weight (Kg.)
	Hand weight  (Kg.)
	Finger weight (g.)
	Finger length (cm.)
	Finger diameter (cm.)
	Pulp percentage

	
	 Sleeving applied 
	No Sleeving 
	Mean**
	Sleeving applied
	No Sleeving
	Mean**
	Sleeving applied
	 No Sleeving
	Mean**
	Sleeving applied
	No Sleeving
	Mean**
	Sleeving applied
	No Sleeving
	Mean**
	Sleeving applied
	No Sleeving
	Mean**

	1999-2000



	0.0 (control)
	30.00 d
	28.80 d
	29.40 C
	2.46 c
	2.30 d
	2.38 C 
	127.53 c
	123.76 d
	125.64 C
	21.20 cd
	20.30 d
	20.75 B
	3.63 cd
	3.60 d
	3.61 C
	71.00 b
	69.00 c
	70.00 B

	GA3 at 20 ppm.
	36.00 b
	32.30 c
	34.15 B
	2.55 ab
	2.46 c
	2.50 B
	143.50 a
	134.28 bc
	138.89 B
	24.30 ab
	22.50 bc
	23.40 A
	4.00 ab
	3.68 cd
	3.84 B
	74.00 a
	71.80 b
	72.90 A

	GA3 at 40 ppm.
	38.20 a
	33.50 c
	35.85 A
	2.68 a
	2.60 ab
	2.64 A
	145.00 a
	141.93 ab
	143.46   A
	25.50 a
	23.00 bc
	24.25 A
	4.20 a
	3.90 bc
	4.05 A
	74.20 a
	72.60 b
	73.40 A

	Mean***
	34.73 A
	31.53 B
	
	2.57 A
	2.45 b
	
	138.68 A
	133.32 B
	
	23.67 A
	21.93 B
	
	3.94 A
	3.73 B
	
	73.07 A
	71.13 B
	

	2000-2001



	0.0 (control)
	31.50 c
	28.00 c
	29.75 C
	2.49 c
	2.27 d
	2.38 C 
	130.95 bc
	125.00 c
	127.97    B
	21.30 c
	20.50 c
	20.90 B
	3.65 cd
	3.61 cd
	3.63 C
	71.30 b
	70.00 c
	70.65 B

	GA3 at 20 ppm.
	34.19 b
	33.00 b
	33.59 B
	2.63 bc
	2.38 cd
	2.50 B
	144.95 a
	135.00 ab
	139.97 A
	24.70 a
	22.60 b
	23.65 A
	4.20 b
	3.69 cd
	3.96 B
	74.20 a
	72.00 b
	73.10 A

	GA3 at 40 ppm.
	38.80 a
	36.80 a
	37.65 A
	2.68 a
	2.63 bc
	2.65 A
	145.45 a
	136.15 ab
	140.80 A
	25.60 a
	23.40 b
	24.50 A
	4.50 a
	3.94 bc
	4.22 A
	74.50 a
	72.90 b
	73.70 A

	Mean***
	34.83 A
	32.50 B
	
	2.68 A
	2.43 B
	
	140.45 A
	132.05 B
	
	23.87 A
	22.17 B
	
	4.12 A
	3.75 B
	
	73.33 A
	71.63 B
	


(A)Bunch weight and some fruit physical charactrestics:


*refers to bunch covering with blue polyethylene sheets.

** and ***refer  to specific effect of GA3 spray and sleeving treatments, respectively
	           Sleeving    

          Application

GA3 concentration
	T.S.S  %
	Acidity  %
	Total sugars
	Reducing sugars

	
	Sleeving applied
	No sleeving
	Mean**
	Sleeving applied
	No sleeving
	Mean**
	Sleeving applied
	No sleeving
	Mean**
	Sleeving applied
	No sleeving
	Mean**

	1999-2000



	0.0  (water )
	19.60 a
	19.00 a
	19.30 A
	0.32 b
	0.33 b
	0.31 B
	16.80 a
	16.00 b
	16.40 A
	10.80 a
	10.50 b
	10.65 A

	GA3  at 20ppm.
	18.50 a
	18.30 b
	18.40 B
	0.40 a
	0.40 a
	0.40 A
	16.80 a
	15.60 c
	16.20 B
	11.20 a
	9.80 c
	10.50 A

	GA3  at 40ppm.
	18.40 a
	18.00 b
	18.20 B
	0.40 a
	0.40 a
	0.40 A
	16.60 a
	15.50 c
	16.05 B
	11.00 a
	9.50 d
	10.25 B

	Mean***
	18.83 A
	18.43 B
	
	0.37 A
	0.38 A
	
	16.73 A
	15.70 B
	
	11.00 A
	9.93 B
	

	2000-2001



	0.0  (water )
	20.00 a
	19.30 a
	19.65 A
	0.32 b
	0.34 b
	0.33 B
	16.85 a
	16.30 b
	16.58 A
	10.90 a
	10.30 b
	10.60 A

	GA3    at 20ppm.
	18.70 a
	18.50 ab
	18.60 B
	0.42 a
	0.43 a
	0.425 A
	16.50 ab
	15.70 c
	16.10 B
	11.30 a
	9.70 c
	10.50 A

	GA3   at 40ppm.
	18.50 ab
	18.10 b
	18.30 B
	0.43 a
	0.44 a
	0.435 A
	16.70 a
	15.30 d
	16.00 B
	11.00 a
	9.20 d
	10.10 B

	Mean***
	19.07 A
	18.63 B
	
	0.39 A
	0.40 A
	
	16.68 A
	15.77 B
	
	11.07 A
	9.73 B
	


(B) Fruit chemical properties:

. 
الملخص العربــى

استجابة نباتات الموز  الويليامز للتسميد البوتاسى والرش بالجبريللين وتكميم السبائط بالبولي ايثيلين الأزرق النامي فى أرض رمليه تروى بالتنقيط 

خالد على إبراهيم بكرى*  و  فاتن حسن محمود إسماعيل**

* قسم البساتين – كلية الزراعة بمشتهر- جامعة الزقازيق

** قسم النبات الزراعي – كلية الزراعة بمشتهر- جامعة الزقازيق

أجريت هذه الدراسة على الخلفات الأولى و الثانية لنباتات الموز صنف ويليامز نامية بمزرعة رملية تروى بالتنقيط فى منطقة النوبارية – بحيرة خلال موسمى 1999- 2000 و 2000- 2001.


حيث يتميز الموز بشراهته للمياه واحتياجاته العالية من العناصر الغذائية المعدنية بصفة عامة والبوتاسيوم بصفة خاصة حيث تفوق كمية ما يستنفذه نبات الموز من البوتاسيوم أكثر من ضعف ما يستهلكه من باقى العناصر المعدنية الغذائية الكبرى مجتمعة (نيتروجين+ فوسفور+ كالسيوم+ ماغنسيوم) مما يعكس دور البوتاسيوم الحيوى فى عمليات امتصاص الماء والعناصر الغذائية ودوره الفسيولوجي فى انتقال الكربوهيدرات من الأوراق إلى بقية أعضاء النبات وخاصة الثمار. وحيث أن الأراضى الرمليةفقيرةفى محتواها من البوتاسيوم والذى لا يفى باحتياجات الموز العالية منه هذا إضافة إلى مناخها القارى مما يجعل الثمار أثناء نموها فى الشتاء عرضة لأضرار البرودة. وعليه فقد استهدفت هذه الدراسة من خلال التجارب الثلاث التى تضمنتها دراسة تأثير كل من معدلات السماد البوتاسى (التجربة الأولى) و رش النورات الحديثة بالجبريللين (التجربة الثانية) و تكميم (تغطية) السبائط بالبولى ايثيلين الأزرق فى تباديل مع الرش بالجبريللين (التجربة الثالثة). حيث استخدم تصميم القطاعات التامة العشوائية ذات 5 مكررات (التجربة الأولى والثالثة) أو ثلاثة (التجربة الثانية) ومثلت كل مكررة بعشرة جور(20 نبات) للتجربة الأولى و 5 جور (10 نباتات) للتجربتين الثانية والثالثة. 

أولاّ-(التجربة الأولى):-قيمت 5 معدلات إضافة من كبريتات البوتاسيوم (200،400،600،800،1000 جم /نبات) من حيث استجابة النموات الخضرية (ارتفاع وسمك الساق الكاذبة وعدد كل من الأوراق الخضراء والخلفات الناتجة / نبات عند انبثاق النورة) وطول المرحلة الفينولوجية من وقت ظهور الخلفة حتى انبثاق النورة و الحالة الغذائية (المحتوى المعدنى للأوراق) وإنتاجية (وزن السوباطة)وصفات الجودة ( الخصائص الطبيعية والكيماوية للأصابع).

ثانياّ(التجربة الثانية):- درس تأثير الرش مرة واحدة بالجبريللين (20،40 جزء فى المليون) للنورات الزهرية على المحصول(وزن السوباطة وعدد كل من الكفوف والأصابع بها).

ثالثاّ (التجربة الثالثة):- تمت دراسة تأثير تغطية (تكميم) السبائط بالبولى ايثيلين الأزرق فى تباديل وتراكيب مختلفة مع الرش بالجبريللين بتركيزى 20، 40 جزء فى المليون على المحصول(وزن السوباطة / نبات) وصفات الجودة الطبيعية (متوسط وزن الكف والإصبع – طول وقطر الإصبع – نسبة اللب) والكيماوية (المواد الصلبة الذائبة الكلية، الحموضة، السكريات الكلية والمختزلة).


ويمكن تلخيص أهم النتائج المتحصل عليها خلال موسمى الدراسة فيما يلى:- 

أولاّ- تأثير معدلات التسميد البوتاسى (التجربة الأولى):-

1- أوضحت النتائج وجود علاقة موجبة بين معدلات الإضافة للسماد البوتاسى وجميع القياسات الخضرية( ارتفاع وسمك الساق الكاذبة وعدد الأوراق الخضراء السليمة و الخلفات /نبات عند التزهير) والمحصول(وزن السوباطة ) وكذلك الصفات الطبيعية والكيماوية للثمار ( وزن وطول وقطر الإصبع- نسبة اللب- المواد الصلبة الذائبة الكلية - السكريات الكلية –النشا) حيث تلازمت أعلى القيم للقياسات سالفة الذكر مع أى من معدلى التسميد البوتاسى الأعلى (800،1000 جم كبريتات بوتاسيوم / نبات)بينما كان العكس صحيحاّ مع المعدل الأدنى من الإضافة (200 جم /نبات) وكانت الفروق مؤكدة إحصائياّ خلال موسمى الدراسة.

2- بالنسبة للمرحلة الفينولوجية ( طول الفترة من ظهور الخلفة حتى انبثاق النورة ) فإن الاستجابة لمعدلات التسميد البوتاسى قد أخذت اتجاهاّ عكسياّ حيث إن اقصر فترة زمنية استغرقتها هذه المرحلة قد ارتبطت مع المعدلات الأعلى من الإضافة (800،1000 جم / نبات).

3-  محتوى الأوراق من النيتروجين ، الفوسفور، البوتاسيوم، المنجنيز و الزنك قد تزايد معنوياّ مع ارتفاع معدل الإضافة من السماد البوتاسى بينما لم يتأثر الحديد بمعدل الإضافة.

ثانياّ- تأثير الرش بالجبريللين (التجربة الثانية):-

       إن رش النورات الحديثة بالجبريللين سواء بتركيز 20 أو 40 جزء فى المليون أدى إلى زيادة معنوية فى المحصول (وزن السوباطة) وكذلك عدد كل من الكفوف والأصابع بالسوباطة مقارنة بالكنترول وإن كان التركيز الأعلى هو الأكثر تفوقاّ فى هذا الصدد.

ثالثاّ- تكميم السبائط بالبولى ايثيلين فى تراكيب مختلفة مع الجبريللين (التجربة الثالثة):-
       أظهرت النتائج أن جميع الصفات الثمرية التى درست( وزن السوباطة- وزن و طول و سمك الإصبع- نسبة اللب- المواد الصلبة الذائبة الكلية- السكريات الكلية و المختزلة) ما عدا الحموضة قد استجابت معنوياّ للتأثير النوعى لأى من تغطية السبائط بالبولى ايثيلين أو الرش بالجبريللين وكذلك لتأثير التفاعل بينهما بحيث أن أعلى القيم لهذه القياسات قد تحققت بتغطية ( تكميم ) سبائط النباتات التى تم رشها بالجبريللين بتركيز 40 جزء فى المليون.


و عليه يمكن أن يوصى بالتسميد البوتاسى بمعدل 800 جم كبريتات البوتاسيوم للنبات مع تغطية السبائط بالبولى ايثيلين الأزرق بعد رش النورات بالجبريللين بتركيز 40 جزء فى المليون فى مزارع الموز الويليامز النامية بالأراضى الرملية فى المناطق الصحراوية. 
* in 1st season K application was started two weeks later.


** refers to those incorrectly termed a hermaphrodite flowers i.e. those of either one or two hands which having transitional flower structure from one hand situated between pistillate / female flowers on basal nods of inflorescence axis and staminate / male flowers on the terminal nods from other. 


* such disorder takes place when day / night temperature reach 17/10 or lower during cold months in subtropical countries especially desert localities, whereas the continental weather ( characterized by great variance between day – night temperature) is prevailing.     
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