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Table 1- Results of analysis of variance of the effects of the various levels of superabsorbent, potassium fertilizer, and manure on fruit yield
and its' components (kg.tree?), date bunch fading disorder (%), and weight (g), length (mm), and diameter (mm)of fruit
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**: significant at the 0.01 level, *: significant at the 0.05 level, and ns: not significant at the 0.05 level.
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Figure 1- Mean comparison of date fruit yield affected by interaction of superabsorbent and potassium fertilizer levels
Means with the same letters are not significantly different by Duncan's test at the 0.05 level.
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Figure 2- Mean Comparison of date fruit yield affected by interaction of superabsorbent and manure levels
Means with the same letters are not significantly differen by Duncan's test at the 0.05 level.

40
[0 kg Potassium Sulfate/tree a
J 2 kg Potassium Sulfate/tree
1 B 3 kg Potassium Sulfate/tree
L 30 1 q cd cd od
2 1 —F
‘;’ i
X i
% 2 20 +
Le} -2
w2 ]
= J
E |
s 10 +
o
2 |
0 2L
0 ) 200 300
YT Ol g

Superabsorbent A-200 (g.tree)
dnsliy 295 9 e prgu ilido 7 gbauw IS i iU Cod 0980 US 2,Shos (ilhe dnylie T JSUS
) o b gyl e gl e lol dum s gty Jlainl g 53 (S el bl oS jiiie (g sl slnpsSilie

Figure 3- Mean comparison of total fruit yield affected by interaction of superabsorbent and potassium fertilizer levels
Means with the same letters are not significantly different by Duncan's test at the 0.05 level.
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Figure 4- Mean Comparison of total date fruit yield affected by interaction of superabsorbent and manure levels
Means with the same letters are not significantly different by Duncan's test at the 0.05 level.
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Figure 5- Mean Comparison of bunch wilt disorder (% by weight) affected by interaction of superabsorbent and potassium

fertilizer levels

Means with the same letters are not significantly different by Duncan's test at the 0.05 level.
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Figure 6- Mean Comparison of date bunch wilt disorder (% by weight) affected by interaction of superabsorbent and

manure levels

Means with the same letters are not significantly different by Duncan's test at the 0.05 level.
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Table 2- Mean comparison of fruit length (mm) affected by various superabsorbent, potassium fertilizer, and manure levels

D3l g sy 355 sy 55
Superabsorbent (g.tree!)  Potassium fertilizer (kg.tree™) Manure (kg.tree”)
' : 0(01) 65(0;) 130 (O3)
0 0 (Ky) 283™ 3217 3391
() 2 (K2) 30.9' 332Mk  360¢9 32.78
: 3 (Ka) 333" 36099 303m
200 0 (Ky) 3197 356°h 263"
) 2 (K2) 355¢n  348°" 318K 3288
2 3 (K3) 33897 31.0¢  346°h
300 0 (Ky) 342F  363d%f 368 cdk
) 2 (K2) 36.2%f 27207 388%™  36.6°
: 3 (Ks) 38200 4028 4112

33.6 34.1 344

S8 K80 b gyl sine gl s )lol duoyd gty il praws j3 5S3I yg03l olly oS yitie g (I (slapSile
Means followed by the same letters are not significantly different by Duncan's test at the 0.05 level.
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Table 3- Mean comparison of fruit diameter (mm) affected by various superabsorbent, potassium fertilizer, and manure

levels
3 g awly 395 > 258
Superabsorbent (g.tree) Potassium fertilizer (kg.tree™ Manure (kg.tree )
uperabsorbent (g.tree™t) otassium fe er (kg.tree ) 0(0) 65(0;) 130 (03
0 0 (K1) 184% 197"k 2039
(S1) 2 (K2) 19.31k 21,0 f"_ 2330 20.88
3 (Ka) 21.6¢0 20309 23,7 &d
200 0 (Ky) 188k 217¢0 163!
(S2) 2 (K2) 23.4be 239ac  243ac 22 1A
3 (Ks) 224¢F  234% 44
300 0 (Ky) 21849 217¢f 22.7bf
(S3) 2 (Ko) 21.3fh  227bf  p42ac 22 gA
3 (Ka) 2260F 237ac 253

2118 2208 2277

B85 ,FoaSs b gyl sixe Caglis g ylol duoyd g Jlain] ans j3 (Sl (yge5l bl oS jiikie g > (gl (slapSile
Means followed by the same letters are not significantly different by Duncan's test at the 0.05 level.
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Table 4- Mean comparison of fruit weight (g) affected by various superabsorbent, potassium fertilizer, and manure levels

Sy 395

@3> g awly 395 4
Superabsorbent (g.treel)  Potassium fertilizer (kg.tree) Manure (kg tree”)
' ) 0(01) 65(02) 130 (03)
0 0 (K1) 6.43 ] 8.80 hi 10.7 fg
(s) 2 (K2) 10.4gh 113fg 119efg 11.08
3 (Ks) 141cd 153bc  10.0gh
200 0 (K1) 827i 10.1gh  5.74j
) 2 (K2) 10.7fg 133de 16.1ab 1158
3 (Ka) 114fg  124¢f 15.6 bc
300 0 (Ka) 106fg 11.87efg 15.2bc
(s9) 2 (K2) 123ef  7.28ij 152hc 132
3 (Ks) 124ef 164ab  175a

10.78 11.9%8 13.14
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Means followed by the same letters are not significantly different by Duncan's test at the 0.05 level.
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Table 5- Correlation coefficients between yield components, percentage of date bunch fading disorder, and some
characteristics of palm date fruit (n=27)

3 Sles (SWogso 3,Skes 20 sk .
SWogee J5 2, 8es Bl Sl o380 339 (%) oo b oge Job
Wl Total ; ) Fruit Fruit Fruit Fruit
Sato fruits yield Dried fruits weight moisture diameter length
yield (%)
JS 2,8e 0.923™ 1
Total yield
(X% u_gw.o dl.ibb%.n-b)gla.c - 0.869™ - 0.612™
Dried fruits yield
o 09 0.639™ 0.628™ - 0.506™ 1
Fruit weight
° w# -t 0.893™ 0.845™ -0.750™ 0.513™ 1
Fruit moisture (%)
e 223 0.646™  0.523" - 0.655™ 0.722"  0.554"™ 1
Fruit diameter
o Jib 0.571" 0.649™ -0.34m 0.760™ 0.591™ 0.581™ 1
Fruit length
as)le (jg b0y
Disorder -0.926™ -0.712" 0.987" - 0.564™ -0.817" -0.670™  -0.418"
(% by weight)

M (St pae g (ylale/+0 g ooV prhaw )3 45 dme (Siused ol )5 4y NS g # itk
** *_and ns: significant correlation at the 0.01, 0.05 levels, and not significant, respectively.
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Introduction: The date bunch fading disorder causes huge loss on farmers' incomes and damages to
economy of date producing regions. Thus it is important to find a way for controlling the disorder or reducing its
economic damages. It seems that the water losses of the tree under critical environmental conditions, such as
high temperature and very low air relative humidity, cause date bunch fading disorder especially when is
accompanied by regional warm wind. According to the scientific literatures, the use of different covers on
bunches, high-frequency irrigation, foliar application of mineral nutrients and anti-transpiring substances, and
soil mineral fertilization can affect date palm bunch fading disorder. Superabsorbent polymers have great
capability for storage water and can be used in soil to improve its water retention and increase soil available
water under drought conditions. On the other hand, potassium has important roles in metabolism of
carbohydrates, plant water relations as the major element in action mechanism of stomata, and plant water
osmotic potential. Organic matter can also improve soil physical properties, i.e., soil structure and soil available
water as well as soil fertility and bioavailability of mineral nutrients. Because of mentioned roles of these three
factors, the effects of them on date palm bunch fading disorder were investigated in this research.

Materials and Methods: The effects of superabsorbent, potassium fertilizer, and manure on yield and date
bunch fading disorder of "Mazafati" date palm cultivar were investigated in Jiroft, Kerman province, south of
Iran. An experiment was conducted in factorial randomized complete block design. The factors were included
superabsorbent polymer A200 in 0 (S1), 200 (Sz), and 300 (Ss) g.tree’? levels, potassium sulfate fertilizer in 0
(K1), 2 (K2), and 3 (Ks) kg.tree! levels, and cow manure in 0 (O1), 65 (O2), and 130 (Os) kg.tree! levels.
Treatments were applied in February in three blocks and harvest was done at the first half of August. The yield
of intact fruits, the yield of dried and dropped fruits (collected in an elastic silicone wire cloth cover), and total
yield were determined at the harvest time and date bunch fading disorder was calculated as weight percentage
(the dried fruits weight was divided by the total fruits weight and multiplied by 100, in each plot). Weight,
diameter, and length of fruits were measured and determined from a random sample containing 30 intact fruits
per each plot (a tree). Statistical analysis was done by IBM SPSS Statistics version 25.

Results and Discussion: According to the results, the block had no significant effect on any of studied
parameters, on the other hand, the results showed significant effects of all three factors on all of the measured
parameters including percentage of date bunch fading disorder, total fruits yield, intact fruits yield, fruit weight,
fruit diameter, and fruit length, except fruit length by the manure factor, by ANOVA at the 0.01 level. Three
factors interaction significantly affected only the fruit characteristics including weight, diameter, and length of
fruit. About the intact and total fruits yield and date bunch fading disorder, interactions between superabsorbent
and two other factors were statistically significant. The highest means of intact fruits yield were observed in
S3K3 and S30; treatments (28.9 and 28.7 kg.treel) increased by 98% and 93% compared to S;K; and S;0:
treatments, respectively; and they were also significantly higher than those of all other treatments. The maximum
means of total yield were found in S3K3 and S;O3 treatments (35.0 and 26.8 kg.tree™) increased by 33% and 28%
compared to S;K; and S10; treatments, respectively. The mean percentage of date bunch fading disorder was
significantly decreased by increasing the levels of superabsorbent, potassium fertilizer, and manure factors in
interactions between superabsorbent and two other factors (SK and SO interactions), thus the lowest mean of
date bunch fading disorder percentage in both interactions was found in third levels of each factor (SsKs and
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S;03 treatments), decreased by 60% and 63% compared to S;K; and S;0; treatments, respectively. The lowest
and the highest mean of fruit weight, fruit diameter, and fruit length parameters were observed in S;K;03 and
S3K303 treatments, respectively. Negative significant correlations were found between percentage of date bunch
fading disorder and total fruits yield, intact fruits yield, fruit moisture, fruit weight, fruit diameter, and fruit
length, while the last six parameters had positive significant correlations with each other. In addition to common
positive effects of three factors on water supply improvement, they can influence plant progress in different
ways, such as carbohydrate metabolism and activation of some enzymes by potassium, and increasing of mineral
nutrients availability and soil microbial activities by organic matter and manure. Therefore, these three factors
could have some positive interactions on their effects on control of the disorder, increasing the yield, and
improvement of weight and size of fruit. An observed decrease in weight and size of fruit by using 2nd level of
superabsorbent and 3rd level of manure can be resulted from significant decrease in percentage of disorder and
finally competition between safe fruits for potassium in carbohydrate metabolism and so on.

Conclusion: According to the results of this research, applying of superabsorbent polymer (300 g.tree™),
potassium fertilizer (3 kg.tree'), and manure (130 kg.tree!) together can be recommended to improve qualitative
parameters of date palm fruits (weight, length, and diameter). Applying the 3rd levels of these factors together
can also control date bunch fading disorder cv. Mazafati, and increase the economic income because of
qualitative improvement of fruits.

Keywords: Date palm, Fertilizer, Fruit size, Superabsorbent polymer A200, Water availability, Yield



