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Article Info ABSTRACT
Avrticle type: Background and Obijectives: Dates are one of the most important and
Full Length Research Paper  strategic fruits in Iran that play a major role in providing employment and
livelihood to the people and some of them are exported abroad. Improving
. . the quality of date fruits through foliar application of plant growth
Article history: . ; - . . .
Received: 09.24.2022 r_egu_lators and various nutrients can be effgctlve in both improving
Revised: 10.10.2022 livelihoods and increasing exports. This study aimed to improve the quality
Accepted: 12.20.2022 of date fruit Mazafati cultivar by studying some responses of date fruit and
also some physiological traits of date tree to foliar application with plant
growth regulator salicylic acid and silica element.

Keywords:

Elements and Biochemical ~ Materials and Methods: This study was conducted in 2019, as a factorial
traits, design in a completely randomized design with three replications in a
Enzymtic antioxidants, commercial date garden in Iranshahr city of Sistan and Baluchestan
Growth parameters province. The studied date trees were Mazafati cultivar, all of which were

14 years old and were located at a distance of 7 x 7 meters from each other.
Salicylic acid and silica included three levels of 0, 200 and 400 mg L™ and
0, 100 and 200 mg L™, respectively. After applying the treatments, fresh
samples of date leaves and fruits were transferred to the Plant Physiology
Laboratory of Kerman University of Graduate Studies and Advanced
Technologies and some morphological and physiological traits of date tree
leaves were measured. In addition, some traits related to the quality of date
fruit were measured.

Results: The results of data analysis showed that the interaction effect of
salicylic acid and silica was significant for all studied traits and
significantly improved the quality of date fruit. Date fruit characteristics
such as cluster weight and fruit weight are affected by the interaction of
200 mg/L salicylic acid and 200 mg/L silica levels by 34 and 36%,
respectively, and fruit length, kernel weight, and kernel size are affected by
200 mg/L silica. They increased by 16, 5 and 14 percent respectively. In
addition, the physiological traits of photosynthetic pigments, free amino
acids, reducing sugars, soluble proteins, and enzymatic antioxidants were
significantly increased by the interaction of salicylic acid and silica. The
interaction effect of 400 mg /L salicylic acid and 100 mg /L silica had the
greatest effect on the quality of date fruit and physiological traits of date
palm and can be used to improve the quality of date fruit.
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Conclusion: Foliar application of plant growth regulator salicylic acid and
silica significantly improved the quality of date fruit, part of this effect was
direct and the other part was indirect through the effect on the
physiological traits of tree leaves. Increasing photosynthetic pigments, free
amino acids and reducing sugars in palm leaves under the influence of
salicylic acid and silica, leads to more photosynthesis and increased leaf
nutrients. This will lead to better nutrition of date fruits and ultimately
increase their size. The results showed that the interaction effect of 400
mg L salicylic acid and 100 mg L™ silica had the greatest effect on fruit
quality and physiological traits of palm leaves.
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Table 1. Analysis of variance the effect of salicylic acid and silica on cluster weight, fruit weight, fruit length,
kernal weight and kernal length.
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Fig. 1. The effect of salicylic acid and silica on: A: cluster weight and: B: fruit weight.
Means with similar letters have no significant effect with Duncan's test at the 5% level.
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Fig. 2. The effect of different concentrations of silica and salicylic acid on fruit length.
Means with similar letters have no significant effect with Duncan's test at the 5% level.
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Fig. 3. The effect of different concentrations of silica and salicylic acid on: A: Kernel weight and B: Kernel length.
Means with similar letters have no significant effect with Duncan's test at the 5% level.
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Table 2. Analysis of variance the effect of salicylic acid and silica levels on Chlorophyll a, carotenoid, free
amino acids and reducing sugars.

Slay o 5SSk
Mean Squares o3l am s S il
iSelol gladkdslT gladel A g,S a s s df S.0V
Reducing sugars ~ Free amino acids  Carotenoid Chlorophyll a
* o * * S Il
1473.27 8.75 0.81 6.96 2 T M
Salicylic Acid
1074.56" 520" 01.59" 1.40™ 2 bl
Silica
- o - - e X Sl ol
5141.65 7.69 2.84 12.31 4 P X S e
Salicylic Acid x Silica
2ol gl
260.75 0.61 0.14 1.47 18 s
Error
s
14.02 6.75 13.80 14.42 - R

CV (%)

## NS

00 gl e s s g Gls e b oS s a 5T

" **and * non- significant and significant at the level of 0.01 and 0.05, respectively
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Table 3. Mean comparisons of the interaction of salicylic acid and silica on the chlorophyll a, carotenoid, free
amino acids and reducing sugars.

Slis slesd
Traits Treatment
i _ _ B a s ks
oSl glas 15T gladgel Aol oS ) 5558 PR s Sl el
e c o c e £r 2o P P
GoseS »eSee) Goses »eSsk) G osses e (355 (A 2 xS
Reducing sugars Free amino acid Carotenoid it Silica Salicylic Acid
(mg g F.W.) (mg g F.W.) (mg g F.W.) Chlorophyll a (mgL?) (mgL?)
(mgg~F.W)
27.09+0.67% 9.54+0.26 2.52+0.33" 8.38+0.59™ 0
23.15+0.51° 12.5740.75° 2.64+0.55" 7.14+1.90° 100 0
25.77+1.50¢ 9.34+0.37¢ 2.09+0.24° 7.46+1.29° 200
28.40+0.80™ 10.92+0.59% 3.82+0.48° 10.18+0.65® 0
23.76+0.42° 10.82+0.43% 2.03+0.10° 6.83+1.63° 100 200
27.690.46" 13.1740.29% 2.60+0.08° 7.47+0.31° 200
28.82+0.93% 12.46+1.77% 2.11+0.29° 7.39+0.88° 0
29.81+0.93° 13.78+0.78% 4.21+0.60° 11.83+1.60° 100 400
29.57+0.62° 11.09+0.51° 2.69+0.34° 8.90+1.00™ 200
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Means with similar letters have no significant effect with Duncan's test at the 5% level
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Table 4. Analysis of variance the effect of salicylic acid and silica levels on the amount of protein, catalase,
peroxidase and ascorbate peroxidase.

Slag o Sl
Mean Squares e T
- B GL‘
2] SOV
Slaest STy b, Sl Y Il 159 df "
Peroxidase = Ascorbate peroxidase Catalase Solouble protein
- ok Sl el
002 0.005 0.000001"™ 9895.78™ 2 T
Salicylic Acid
0.009™ 0.005™ 0.00001" 694.55™ 2 il
Silica
* * * - oo X Sl Lo !
0.003 0.0008 0.00002 40603.96 4 X T ’\“
Salicylic Acid x Silica
2ol gl
0.001 0.0003 0.000005 3278.70 18 el
Error
s
11.43 10.49 12.33 9.64 - R i
CV (%)

# #% NS
¢

'/~Oj~/~\clad)a)\a@mg)b@mxb%;@xj

" **and * non- significant and significant at the level of 0.01 and 0.05, respectively
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Table 5. Mean comparisons of the interaction of salicylic acid and silica on the soluble protein and catalase,
ascorbate peroxidase and peroxidase enzymes.

Slis slesd
Traits Treatment
St by ST A>15) 5last, JSLS 53 A1) Vel S k) Jsbome 55 5 e Sl el
(s e Sihe 2 ) (lisn e Sk 2 (oS5 05 e (36 055 02 (A zeS (A e
Peroxidase Ascorbate peroxidase Catalase Solouble protein a Silica Salicylic Acid
(U mg™* protein) (U mg* protein) (U mg* protein) (U mg* protein) (mg L™ (mgL™Y)
0.118+0.0097¢ 0.245+0.017% 0.014+0.0022° 575.44+45 50™ 0
0.149+0.0047° 0.221+0.021° 0.018+0.0003** 570.44+21.49% 100 0
0.159+0.0012° 0.244+0.047% 0.021+0.0051° 712.66+128.97% 200
0.113+0.045° 0.219+0.018¢ 0.020+0.0017%® 601.55+35.36° 0
0.164+0.0091° 0.305+0.020® 0.018:0.0009%* 476+34.19° 100 200
0.176+0.0040° 0.339+0.035® 0.017+0.0014%* 591+34.19" 200
0.172+0.014° 0.292+0.029 0.0160.0019™ 573.77+43.15% 0
0.212+0.0069° 0.308+0.047%® 0.021+0.0012° 743.77+69.00° 100 400
0.180+0.0065° 0.357+0.034° 0.017+0.0017%* 497.11+11.34™ 200

L3k e Ao s 0 Jloa| C’Q“ 23 b pme O 5 g 5 ple s Ol wlie By >~ L 6MJ§;u
Means with similar letters have no significant effect with Duncan's test at the 5% level
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Table 6. Analysis of variance the effect of salicylic acid and silica levels on the amount of calcium, potassium,
sodium, iron and silica.

Sl e 5
S
Mean Squares ] S
B 2] SOV
ks ol (e el S df -
Silica Iron Sodium Potassium Calcium
ok * Sk ek ok Sl !
2.46 0.23 0.02 0.02 0.17 2 T
Salicylic Acid
559" 0.79” 0.01” 0.13” 0.12” 2 bl
Silica
ox ox o x x s X S L |
2.29 0.63 0.006 0.01 0.05 4 X T '\M
Salicylic Acid x Silica
2ol lax
0.07 0.04 0.0002 0.02 0.005 18 el
Error
s L
8.92 8.29 8.09 1.46 1.49 - (o) Sl e 2

CV (%)

# NS

'/'OJ'/'\ CEM‘)Q)\QL;.\M g)lﬁ@uﬂ.&«g_',\;;@ﬂ)ﬂ ¢

" **and * non- significant and significant at the level of 0.01 and 0.05, respectively
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Table 7. Mean comparisons of the interaction of salicylic acid and silica on the calcium, potassium, sodium,
iron and silica.

Sl Sl
Traits Treatment
o ! (o9 mde (Aoyd) ol (A)3) oplS o iﬁub f:l
(05 2 Sk (5 0 Sk Sodium (%) Potassiun{(%) Calciumk%) G ) Sal?j Ijiicii:id
Silica (mg/g) Iron (mg/g) Silica (mg L™ (n):g LY
2.43+0.25% 1.84+0.14f 2.7940.030"  0.115+0.005°  4.60+0.026° 0
2.23+0.11¢ 2.24+0.31% 2.95+0.004%  0.111+.007°  4.65+0.035" 100 0
3.61+0.34° 2.93+0.09% 3.03£0.009™  0.103#0.011"  4.77+0.037° 200
2.06+0.47% 2.60+0.27™ 2.83+0.022%  0.107£0.012°  4.66+0.029" 0
2.63+0.15% 2.65+0.22™ 3.13+0.121°  0.233#0.031°  4.93+0.032° 100 200
2.96+0.15" 2.69+0.28™ 3.10+0.016®  0.239+0.008°  5.13+0.039° 200
1.7120.26° 2.09+0.22% 2.904£0.010%  0.142+0.010°  4.84+0.017¢ 0
4.76+0.20° 3.26+0.01° 3.07+0.005®  0.255+0.005°  5.04+0.057° 100 400
4.16+0.20° 2.33+0.07%¢ 2.98+0.016°  0.184+0.008"  4.86+0.007° 200

Lk o Ao s 0 Jloa| C’Q“ 03 15 ma O 5 g ple odkas Ol alie Uiy > L 6MJ§;u
Means with similar letters indicate that there is no significant difference at the 5% level
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