Iranian Journal of Horticultural Science el SLEL
Vol 51, No 1, Spring 2020 (33-44) O P"Lc
DOI: 10.22059/ijhs.2020.289405.1722 (Y=FF 02 WA e ) 8)Led Y 590

@ o G oS g Elg 8 )7 4 SISLHST LS (D 39ig8r90 9 (R 3eIe 0 Gl

il SRS e 9% LS Lo yeze ¢ oo Slo R
Ml 35T oKSs (alie mlios 5 (535018 poke 0I5 (o5 5 SLEL poke 6y 8 Bl (s il szl )
Ol «lades 4 pgle A1y
TS Ol oBls b mlis 5 (5555LE8 s (SLEL ke 058 bl Y
TS c$39US s 5 el Slideu Ol (350lES dkign 5 (23 Slidou e o 5Lt ¥
YNNG 500 g, = ATAAV/Y 13l 55 u,)

©

(PSSl o5 5 e gl 3T o OIS L 5555 5 K5 Pni Slhe S bl s
53 ol il sl S el 1SS w3 (Fald JolS Sl 2 b LB s edds B S S D) s b
ol Sty S (eSO e Sl 03 S she 5 bl S Olgea o 5B deess T A e gl
Blo k3 g Uyl phlel cpl po A B F B e 5 O S Vs D ey S s Dl S s
Ol Gpan o8 5 Y 5 ) am s i 5 Shes o S 5 Shes (i) (JS b @ Jds IS (S dle Ki el do s ol
g Jlest by s 8 fol T 515t s Voo (Ll e 53 Sl SIdie o kg 313 L s 238 15 ab3,l 5,0
LS Iy A a5 5 JS 3 Khes (JS 5D @ JSs S Blu lad &y iyl 5 Sl ol 5L dess T 5 A (b
O ot S5 0 byl 5L a3 g 3 p SYTAL SYOVE L s IS 5 ) 4z b s Shes o 5YL
3 SN GBS S50 Qe SSE 0 Mesge il (Sl el Gagn @l el ey
2 Bl S o @bl Copde 53 OF g oslital 5 S Cagb, b Js 4 adlae 3,00 GBS Sl (K558,

ML;}» &.&M}&iﬁ&bb)é ejg_‘gd.:‘.;‘n\il:'slf Q\JM S92 ﬁl}él

B PY LR R P P C A PR A EP-N W gl Y3 Y

Physiological and morphological response of greenhouse cucumber to the
application of different mulches under water deficit stress

Pejman Mashinchi*, Mohammad-Reza Hassandokht?* and Hossein Dehghani Sanij®
1. Former M.Sc. Student, Department of Horticulture Sciences and Agronomy, Faculty of Agriculture and Food Science, Science
and Research Brach, Islamic Azad University, Tehran, Iran
2. Professor, College of Agriculture and Natural Resources, University of Tehran, Karaj, Iran
3. Associate Researcher, Agricultural Engineering Research Institute (AERI), Agricultural Research Education, and Extension
Organization (AREEO), Karaj, Iran
(Received: Sep. 24, 2019 - Accepted: Feb. 8, 2020)

ABSTRACT

To evaluate the effect of different levels of irrigation as well as different types of mulches on some physiological and
morphological traits of greenhouse cucumbers an experiment was conducted as split plot based on randomized
complete blocks design with three replications. Irrigation were considered as the main plot in three levels (100, 80
and 60 percent of water requirement) and mulch levels were considered as subplot in four levels (no mulch, black
plastic, transparency plastic and wood chips). Plant height, stem diameter, percent of dry weight of shoot and leaf,
chlorophylls a and b as well as total chlorophyll, early yield, yield of cucumber gradel and 2, total yield and water
use efficiency were evaluated. The results showed the most levels of most features were attained at 100 percent level
of irrigation. Some traits such as plant height, shoot diameter, chlorophylls a and b as well as total chlorophyll, and
yield were decreased by applying levels of irrigation (100, 80 and 60 percent of water requirement). The highest
yield of cucumber gradel and total (3514 and 3684 g/plant, respectively) were recorded for 100 percent level of
irrigation with adoption of wood chips mulch. The results of this research represented that applying wood chips
mulch was completely efficient and beneficial in most studied physiological and morphological features of cucumber
because of maintaining soil moisture and optimizing application of that in irrigation management that can increase
productivity of greenhouse crops especially in arid and semiarid areas.
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Table 1. Chemical characteristics of greenhouse soil

Mg B Mn Cu Zn Fe K (available) P (available) TotaIN OC* CaCOs; H EC
Ppm @ % @ P @sim)
854 2 1431 142 552 1315 800 140 0.2 1.55 13.7 7.32 4.27

* Organic Carbon

Table 2. Physical characteristics of greenhouse soil

Texture Clay Silt Sand  Density (3;)),,) Weight moisture at FC (6gc) Weight moisture at PWP (0pwp)
(%) (g/cm (%) (%)
Clay- loam 30 37 33 13 24.37 15.02
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Table 1. Analysis of variance for effect of irrigation and mulch on plant height, stem diameter, leaves dry matter,
stem dry matter fruit yield of gradeland 2, and total fruit yield of greenhouse cucumber

M.S
S.0.V df Plant Stem  Leafdry Stemdry Yield of Yield of Total WUE
height diameter  matter matter gradel fruit grade? fruit yield

Block 2 2713.08 0.09™ 453 8.57 40889.8™ 5620.26™ 499022.74™ 8.17™
Irrigation (a) 2 2982.25™ 0.15"™ 1.57™ 5.25 6227990517 1499.1"™ 6388961 59.82"
Error 4 716.96 0.21 1.15 0.81 56933.7 4285.37 76882.25 18.05
Mulch (b) 3 1658.77 1.15"™ 2.07™ 0.19™ 1152793.36” 9479.24™ 1000624.85~ 73.77
axb 6 516.32" 0.74™ 0.85™ 0.24™ 96942.92" 1161.4™ 93988.75 .
Error 18 446.78 0.4 0.68 1.09 28789.71 3820.26 24254.82
CV % 7.67 4.97 4.88 6.89 7.29 28.82 6.11

o)) 50 Jloisl e )5 ls gixe B g o Jixe IS g i

ns, * and **: Non-significant, Significant at 5% and 1% probability levels, respectively.
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Table 2. Analysis of variance for effect of irrigation and mulch on chlorophyll a, chlorophyll b, total chlorophyll and
early yield of greenhouse cucumber

M.S

SOV df Chlorophyll a Chlorophyll b Total chlorophyll Early yield
Block 2 0.09 0.05 0.23 2319.93™
Irrigation (a) 2 1177 0.76" 3817 4352.66"
Error 4 0.01 0.009 0.02 809.31
Mulch (b) 3 0.737 021" 1.63” 7551.01"
axb 6 0.03" 0.04” 0.06” 651.73"
Error 18 0.01 0.01 0.02 948.47
CV% 5.34 9.29 4.74 13.06

Aoy ) 50 Jiol mlaw ;o lo gme M g Jlo pxe OS] 0g ik g % S

ns, * and **: Non-significant, Significant at 5% and 1% probability levels, respectively.
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Table 3. Mean comparison of plant height, stem dry

matter and early yield for different irrigation levels of
greenhouse cucumber
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In each column, means with common letters do not have significant
differences at the 5% level.
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Table 4. Mean comparison effect of mulch on plant
height, and early yield of greenhouse cucumber

Mulch Plant height (cm) Early yield (g/plant)
Control 258" 205.61°
Transparency plastic 272.78% 276.31°
Black plastic 280.89°% 243.38°
Wood chips 290° 237.49°
O Jlizl maw ;o )b s Soles alin Bgy> lils slaygiw

R RURW

In each column, means with common letters do not have significant
differences at the 5% level.
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