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Abstract

Introduction: Cucumber is one of the vegetables that has-a large area under greenhouse cultivation in
Iran. There are many problems in greenhouse cucumbercultivation, ‘most¥ef which is the reduction of
water and food absorption due to various environmental ‘stresses, “which has a direct effect on the
guantitative and qualitative characteristic$yof cucumber. Meanwhile, salicylic acid acts as a vital regulator
as well as a potential tool for product protection and sustainable production. In addition, boron plays a
role in the transfer of sugars and hormones, fruit formation, leaf and flower bud formation in plants.
Therefore, the main purpose of this experiment IS to evaluate the combined effect of salicylic acid and
boric acid on Gohar cultivangreenhouse cucumber, which is carried out under soil cultivation conditions
on the quantitative and qualitative characteristics of the plant and fruit.

Materials and methods: The, present study was implemented as a factorial arrangement based on a
randomized complete bloek design in three replications. The first factor was spraying salicylic acid in
three concentrations (0, 0.55and 4 mM) and the second factor was spraying boric acid in three
concentrations (0, 2 and 4vnM). After the emergence of the second true leaf of cucumber, foliar spraying
was done with an intervalef 10 days, and four times of foliar spraying were done in total. Morphological
traits such as plant length, number of leaves, single leaf area and petiole length were measured. Leaf
biochemical traitsSssuch as chlorophyll a, chlorophyll b, total chlorophyll, carotenoid, anthocyanin and
fruit quality traits'such as total sugar, sucrose, glucose and fructose and finally the number of fruit and
yield were measured.

Results and Discussion: According to the results, salicylic acid and boric acid had a significant effect
on the traits. A higher number of leaves with an average of 47.33 was observed in 0.5 mM salicylic acid
and 0 mM boric acid. In 0 mM salicylic acid and 2 mM boric acid, the upper leaf area was recorded as
306.03 cm2. Similarly, the highest amount of total chlorophyll was recorded with 12.11 and 10.8 mgg"
'FW, respectively, in 0 and 1 mM salicylic acid along with 2 mM boric acid. The maximum amount of
fruit sucrose and fructose was seen with 226.28 and 87.9 mgg™FW, respectively, in 1 mM salicylic acid
and 0 mM boric acid. 1 mM salicylic acid in 2 mM boric acid showed the highest amount of fruit glucose
with 368.71 mgg*FW. The highest number of fruits with 86.33 and the highest total fruit yield with 9.59
kg/plant and 21.10 kg/m? was obtained corresponding to 0.5 mM salicylic acid in 2 mM boric acid.
Likewise, the lowest number of fruits with 44 and the lowest yield with 3.39 kg/plant was recorded in
control.
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Conclusion: By evaluating the obtained results, salicylic acid had a more noticeable effect than boric
acid. However, the combination of salicylic acid and boric acid showed a more optimal result than their
single application. In general, 0.5 mM salicylic acid in 2 mM boric acid achieved better results in most
guantitative and qualitative traits.

Keywords: Chlorophyll, Fruit number, Leaf area, Sucrose, Sugar.
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Table 1- Variance analysis of the effect of salicylic acid and boric acid on the morphological and
phytochemical traits of the leaves and plants of greenhouse cucumber cv. Gohar.

d Antocian  Caroteno Total Chloroph  Chloroph  Petiol Plant leaf area Leaf
Sov f in id chloroph yll'b yll a e height numbe
yll length r
n
Block 2 00004 007"  035®  0.05®  069® O30 3205 17391 1.92°
. *
slil 5 00009% 1.01*%  58ax 007"  sagex 03 233270 2436827 5159
22{(;(: 2 0.001** 0.33** 32.83** 20.45** 1.52* 0'96 610.03™ 4 762.41™ 5.81™
_SaIic_yI N
ccid 4 00006 0310 621 728w 1e1x  OIPNI0ETS 412633 4357
acid
Error (13 0.0002 0.03 1.17 0.85 0.44 0.54 312.21 561.12  2.009
CV% 11.16 6.46 12.34 18.67 16:99 492 7.37 09.9 24.3

»=Significance at 1%, * Significance at 5%, ™ not significant:

Table 2- Mean'comparisen of the effect of salicylic acid and boric acid on morphological and phytochemical
traits ofdeaves and plants of greenhouse cucumber cv.Gohar.

Salicylic quic Antociani Caroter]loi Total Chlorophlyl Chlorophlyl Plz?mt leaf area Leaf
acid acid n (u_molg d(mgg chloroplhyl 1'b (mgg la(mgg height (cm2) number
(mM  FWY) FW) I (mgg FW) FW) (cm)
(mM) ) FW)
0 0.112%c 219¢c 6.85 ef 3.1d 3.74 ab 230 a 243.1cd 40 ¢
0 2 0.138 ab 3.15ab 12.11a 8.19a 3.92 ab 246.3a 306.03a 45.33ab
4 0.10c 240¢c 8.12 cde 3.90 cd 422 a 238.3a 289.1ab 45 ab
0 0.154a 3.17ab 9.02 bed 5.02 bc 4 ab 2473 a 256.8 47.33 a
bed
0.5 2 0.132 abc 3.20ab 9.63 bc 4.92 he 471 a 258.6a 268.8abc  44.33b
4 0.129 abc 3.19ab 9.58 bc 481lc 477 a 263 a 2215d 46.66 ab
0 0.149a 3.36a 5.42f 2.62d 2.79 bc 251.3a 2947ab  46.33ab
1 2 0.119 bc 3.2ab 10.8 ab 6.60 ab 420a 232 a 225.5cd 39.66 ¢
4 0.11lc 2.86b 7.36 def 5.45 bc 19¢c 189.3b  239.3cd 38¢c

Means followed by similar letter (s) in each row are not significantly different by Duncan’s multiple range test at
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Figure 1- The“ect of salicylic acid on petiole length of greenhouse cucumber cv. Gohar.
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Table 3- Variance analysis of the effect of salicylic acid'and horic aeid@n fruit quality and yield of greenhouse
cucumber cv. Gohar:

Yield per Yield Fruit number

SOV df 2 Fructose Glucose Total sugar Sucrose
plant perm per plant
Block 2 0.017 ™ 0.084 % 21.92™ 67.21** 367.41** 501.37** 351.25**
Salicylic acid 2 27.32%** 132.24 ** 1845.3 ** 1234.61**  11651.58**  46225.21**  11691.22**
Boric acid 2 3.44 ** 16.67 ** 456 "™ 122.20** 3757.68** 5596.73** 6733.38**
ngg::fai%d 4 38** 18.43 ** 286.87 ** 08.78**  1243.31** 61.61™ 4434.28%*
Error 16 0.37 1.81 17.80 1.58 31.09 97.06 14.49
CV% 10.15 10015 6,47 1.86 1.81 3.001 2.48

x=Significance atil %, * Significance,at 5%, ™ not sighificant.

Table:d- Mean comparison of the effect of salicylic acid and boric acid on fruit quality and yield of
greenhouse cucumber cv. Gohar.

salicylig Boric acid Yield per Yield2 Fruit Fructo_sie Gluco_sle Sucroie
acid (mM) (mM) plant perm number (mgg (mgg (mgg
(kg/plant) (kg) per plant FW) FW) FW)

0 3.39e 746 e 44 e 56.89g  243.82g 100.25h

0 2 5.06 d 1113d  5333d  62.65f 309.15d 152.94e

4 5.34d 1147d 59.33cd 51.14h  290.15e  82.69i

0 7.7b 17.11b  79.33ab  70.53d  299.48e 137.82f

0.5 2 9.59 a 2110a 86.33a  61.64f 314.15d 207.17b

4 6.53 ¢ 14.37¢ 76 b 64.87e  266.26f 170.51d

0 5.94 cd 13.08cd  74.33b 87.9a 331.71c  226.28a

1 2 5.56 cd 1224cd 61.33c  73.46c  368.71a 180.38c

4 5.03d 11.07d 5266d 7891b  34537b 123.33¢g

Means followed by similar letter (s) in each row are not significantly different by Duncan’s multiple range test at
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Figure 2- The effect of salicylic acid on total sugar content of ngcumber cv. Gohar.
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