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Table 1- Analysis of the soil used in the experiment

SBocal oW prme 85 039 EC pH
Soil texture (mg.kgt) (mg.kg) (mg.kgt) (dS.m)
) 409 56.6 1498 3.98 7.56
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Table 2- ANOVA (mean squares) for the effect of fertilizer on morphological traits of cucumber cv. Super Dominus under
drought stresss

g Job

Ol kS o Gl ady e X 05k Jsb 4Bl 5k S 2
S.0V df Root lenght height Internode lenght Stem diameter Leaf area
Block <l 5 3.101"™ 982.42™ 44.51™ 1.05" 64.4"
Stress i 2 1127.77* 13009.3" 1896.62"" 273.04™ 103369.9™
Treatment (o555 Jloss 3 77.99™ 2577.13" 100.03" 1.07™ 7580.1"
SXT Sl x i 6 44.43™ 71.41m™ 10.23" 1.36" 1026.0"
Error s 55 4.08 76.70 3.55 0.53 148.9
oy gt T 4z Sgr 5 59 Ky St 439 LS 5d 4Bles dlass 0,55ke ol
S.0.V df Shoot fresh weight Shoot dry weight Branch number Internode number
Block s, 5 6971.19™ 548.74™ 6.15™ 0.35™
Stress i 2 40114.7* 1125.61™ 64.66™ 0.26"
Treatment o565 Jloss 3 9016.06™ 974.12™ 12.05™ 0.48"
SXT Sl x a5 6 983.52"™ 30.94" 1.53m 0.18™
Error s 55 471.71 9.91 0.73 0.28

O b gize pae NS g do ) 0 Jlain] pdaw )3 (gl gime # o )d V Jlois] s (3 (39 55 gime s
==Significant at 1% of probability level, * Significant at 5% of probability level, ns: Non-significant
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Table 3- The interaction effect of different fertilizer treatments x drought stress on morphological traits of cucumber cv.
Super Dominus

&olle iy Jsb leld g Suih gy e S g
Irrigation &35 slo Root Stem Shoot dr Internode L .f
(Day) Treatment length diameter wei ht(); length e asrea
(cm) (mm) gt @ (mm) (cm?)
Control (ssliza! pac) aals 22.62de 13.93a 34.47ef 31.99¢ 127.50¢
(200 mg.I"ty Humic acide S.oge 1.l 33.52a 13.09abc 50.07b 37.55a 165.86b
3 (6 1.hat) Amino acid el sl 25.66¢ 13.38ab 45.40cd 35.06b 161.42b
6 1.hal) ael sl + (200 MQ. 1)l Ko
( 1ha) aee *‘“HxxA:‘g Pl Ssogen 28.82b 13.05hc 54.92a 36.43ab 188.68a
Control (ssliz! pac) aali 20.91ef 11.13e 28.07g 24.50e 59.52d
(200 mg.1"Yy Humic acide S.ops ol 23.99cd 11.51e 41.78d 26.17de 115.27¢
5 (6 1.haty Amino acid .l sl 21.11ef 11.82de 42.32d 26.92d 68.51d
-1y L -1
(6 1) s *‘“&fﬁ:‘g" Proed Ssog 20.06f 12.44cd 46.43bc 30.38¢ 114.20¢
Control (ssliz. pas) aals 14.91g 6.50f 24.47g 14.50h 19.84f
(200 mg.I"ty Humic acide S.ogs vl 13.96g 6.57f 32.78f 17.17g 38.42¢
7 (6 1.ha™t) Amino acid ..l sl 11.48h 7.15f 35.40ef 16.92g 22.84f
-1y L -1
(6 1ha) .l *‘“&i{ﬁ:‘g" Pl Sosen 15.53g 7.20f 37.43¢ 21.38f 38.06¢

izt LSD 9051 5l olitasl b doyd gy Jloin] gedaw 53 (650 gixe M3 131 5l Slusy g s oS golue]
The same letters indicate the no significant difference at 5% of probability level based on LSD test.

‘ogeld pigm’ 08 U Aigr Jgb g (£ Blu ekl Wg (g ¢SS AT 1 Jgsa
Table 4- The effect of drought stress on height, branch number and shoot fresh weight of cucumber cv. Super

BT g Job 55 Bl slax U9 ¥ 039
Irrigation (day) Height (cm) Branch number Shoot fresh weight (g)
3 104.35a 7.29a 184.37 a
5 89.32Db 495b 148.83 b
7 58.67 ¢ 412¢c 102.83 ¢

Azt LSD 9051 5l elitasl b doyd gy Jlosn] grdaw 53 (650 gixe 3] 131 5 )l Slussy g > oS golue]
The same letters indicate the no significant difference at 5% of probability level based on LSD test.

‘ogeld pigm’ 18y Ui 3 Slos g gy 5 (359 o8 Al DS cdigy Job Wit (6395 Jlod 10 Joua
Table 5- The effect of different fertilizers application on height, branch number, shoot fresh weight and yield of cucumber cv.
Super Dominus

&35 o Ggrdob (558 Blw sl G2 5 039 3, 8des
Treatment Height (cm) Branch number  Shoot fresh weight (g)  Fruit yield (kg/plant)
Control (eslisl pas) sals 68.14 c 433¢c 128.05b 5.04b
(200 mg.I"ty Humic acide Seogw uul 83.12b 550b 128.55b 5.68 a
(6 1.ha) Amino acid sl sl 88.74 ab 5.72 ab 149.33Db 5.90 a
(6 L.hal) arel sl + (200 MQ. 1)l Spogen
HAXAA 96.45 a 6.72a 17544 a 5.65 a

Aty LSD 9051 51 o3kl b doyd gy Jloin] pdaw 55 (65l gixe <dMis] 1316 151> Slussy gy &S golael
The same letters indicate the no significant difference at 5% of probability level based on LSD test.
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aS a5 jascie olS 3, Slas b bgye Glao (wyp b sl oas 85 Jalge Sy 4 conslys ialol )3 (o5l 568
s3b an oLS 53 000 A58 51 LSS gy i ya (o)l g3 Jlos g oS bulpd 3 1) oS A8y g 03l ]y i ) Jol

5 5 b olS 3,Shas b Lag e lio a5 53,8 Coslas IS a8 ol L5 i gy Sumged gl il oyt s A
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Table 6- ANOVA (mean squares) for the effect of fertilizer application on yield-related traits in cucumber cv. Super Dominus
under drought stresss

SS (39 <l hw
e a0 > 5 : > 3 1
ol e e i o 7 7 039 s som0 3,Skos o b8 oge Jsb
SOV 83! : Fruit fresh o Fruit yield Fruit Fruit
- df Fruitdry weight Fruit tissue diameter length
weight firmness
Block s, 5 1.11ns 335.46" 0.34™ 1.87" 0.10m™ 0.10™
Treatment s 3 3.81" 740.59" 1.27* 1.63" 2.02" 20.01™
Stress s 1 0.63™ 1330.88" 0.67™ 7.20™ 0.90™ 21.36™
SXT jlag x 5 3 3.80" 7.12™ 1.35" 0.02m 0.86™ 5.09"
Error s 35 121 278.146 0.39 0.18 0.10 0.40

O I gime pas NS g 0o & Jlois] o )5 (g)ld gime # o pd V Jlain] s )3 (D90 5 gize
Significant at 1% of probability level, * Significant at 5% of probability level, ns: Non-significants
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Table 7- The interaction effect of different fertilizerapplication x drought stress on some yield-related traits in cucumber cv.
Super Dominus

i S 03 . il ]
LS)L’?')S" d-’ss )Loﬁ R o900 ¥ (339 R b%.o).bﬁ J9‘b
Irrigation Treatment 9 Fruit fresh o Fruit Fruit sg
(Day) Fruitdry weight (g) Fruittissue  gjameter (cm) length (cm)
weight (g) firmness
Control (oslize! pas) sals 2.74c 39.51d 5.25a 2.91cd 10.70ef
(200 mg.1I") Humic acide Siogun sl 4.89 84.40a 4.63ab 3.21bc 11.05de
3 (6 1.hal) Amino acid a:el sl 3.70abc 61.80bc 4.45b 4.28a 14.75a
el el Pl Smgen 3.81abc 79.97ab 4.25bc 331b 12.84b
HA (200 mg.I')xAA (6 I.ha't)
Control (osliz! pas) sals 4.17ab 64.13bc 4.45b 3.06bcd 10.06f
(200 mg.I"t) Humic acide Siogun sl 4.13ab 55.24cd 4.61ab 3.43b 10.55¢ef
5 (6 1.hat) Amino acid aiel sl 3.13bc 54.38cd 3.70c 3.45b 11.48cd
el Sl bl gt 2.78¢ 49.78cd 4.86ab 2.68d 11.91c
HA (200 mg.I")xAA (6 I.ha®)
s LSD 9051 5 oliol bt s gty Jloi] g 53 (615 sime GBS 431 15,15 Slay gy oS (g0l
The same letters indicate the no significant difference at 5% of probability level based on LSD test.
‘ogeld pigm’ 08y Ud ol 3ySlas i (Sl IS 1A g
Table 8- The effect of drought stress on plant yield of cucumber cv. Super Dominus
ol 490 5 ,Slos
(Day) Irrigation Fruit yield (kg.plant?)
3 5.95a
5 5.16 b
Aty LSD 9051 51 olitnl b doyd iy Jloss] prdaw 53 (655 gixo @3] 131 151> Slussy g > 45 colael
The same letters indicate the no significant difference at 5% of probability level based on LSD test.
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Introduction: The deficiency of organic matter in the soil is one of the factors limiting cultivating and
growing of plants. While the organic matter is the main factor of soil fertility and the ideal organic matter
content of agricultural soils is about 4-6% according to the experiments performed, this amount is very low in
arid and desert areas such as those in Iran. The significant capability of humic fertilizers in the rapid
improvement of soil fertilization level is quite recognizable. Humic acid has a direct role in determining the
producing potential of the soil. Humic substances can have a positive effect on plant growth in different ways.
Humic acid results in an increasing nitrogen uptake by plants and stimulates and enhances the uptake of Ca, Mg,
P, and K. By enhancing the resistance to environmental stresses, increasing chlorophyll concentration and thus
affecting photosynthesis, amino acids are effective in plant growth and yield. Given the conditions that
agriculture faces, drought is the main limiting factor of agricultural production in the present and future.
Research has reported that the improvement of plant growth under stress conditions by application of humic
substances and amino acid. The use of these factors that increase plant growth in stressful conditions and
improve yield is a useful and effective method. The aim of this study was to investigate the effect of organic
fertilizers on growth traits of cucumber plants under drought stress.

Materials and Methods: In order to explore the effect of drought stress on cucumber plant, an experiment
was carried out in the research field of agriculture faculty of Ferdowsi University of Mashhad in 2015-2016.
This study was performed as a factorial design in a completely randomized block design with three replications.
The first factor was fertilization at four levels (control, humic acid application (200 ppm), glycine amino acid
and glutamic acid application (6 liters per hectare), and combined application of humic acid (200 ppm), glycine
amino acid and glutamic acid (6 liters per hectare), and the second factor was irrigation at three levels of 3, 5 and
7 days. Furrows with 2 m apart, 40 cm deep, 50 cm wide and 20 m long were created. Following the soil
irrigation, the cucumber seeds were planted on the edge of the experimental hills (4-5 seeds per hill) that were
spaced 50 cm apart. The treatments were applied via irrigation at specified concentration. At the end of the
experiment Morphophysiological traits were measured.

Results and Discussion: The results showed that drought stress reduced fresh and dry weights of plant, a
number of branches, root length, stem length, and internode length. The amount of available water to plants
affects their growth traits. Increasing irrigation interval decreased vegetative growth parameters in this plant,
which is undoubtedly due to the lack of water available to the plant. Drought stress leads to stomata closure,
plant wilt, swelling reduction, and reduced water content and total potential of the leaf, resulting in decreased
cell division, especially in shoots and leaves. As a result, the first effects of dehydration in plants can be seen in
their smaller leaf size and lower height than normal conditions. The highest level of drought stress (7 days)
decreases all the traits. Unfortunately, the use of humic acid and acid amine had no effect on the highest levels of
stress (7 days). The application of humic acid alone could improve the effects of drought stress on the plant.
Humic acid enhances plant growth by affecting plant cell metabolism as well as chelating power, increasing
nutrient uptake, and increasing nitrogen content. Experimental studies have shown that glycine betaine
strengthens enzymatic structures and activities and protein components, and cell wall stability against the
damaging effects of environmental stresses is considered to be one of its activities. It seems that organic matter
and humic compounds including humic acid through positive physiological effects including effects on plant
cells metabolism, increased leaf chlorophyll concentration, increased metabolism within cells, and increased
durability of photosynthetic tissues (Increasing leaf durability) leads to increase of production performance and
biomass production in plants.
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Conclusion: The use of humic acid alone led to improved leaf area, root length, and other traits. These
factors caused an improvement in the photosynthetic rate in the plant, resulting in improved yield and growth
under drought stress conditions (increased irrigation intervals). The protective and moderating role of the humic
acid application under drought stress is one of the reasons for growth improvement by these compounds. In
general, the combined application of humic acid and amino acid in the form of irrigation fertilizer in cucumber
under drought stress improved growth traits and prevented yield reduction.
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