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Abstract. This study aimed to examine cucumber (Cucumis sativus) varieties adaptive to the desert climate by
comparing and analyzing the growth, yield, and water consumption. Two long-sized cucumber varieties, ‘Gulfstream’
and ‘Imea’ and two medium-sized cucumbers, ‘Nagene’ and ‘Sausan’ were cultivated in coir substrate hydroponics
under hot and humid greenhouse conditions from March 2 to June 20, 2020. On the 113 DAT, ‘Nagene’ had the longest
plant height and the highest internode number. The marketable fruit number per plant was higher in the medium-sized
varieties, which had more internode number. The marketable fruit number was 31.3 for ‘Gulfstream’, 30.7 for ‘Imea’,
57.8 for ‘Nagene’, or 56.0 for ‘Sausan’ with no significant difference in total fruit weights per plant. The water
consumption required to produce 200 g of fruit was lower in the ‘Nagene’ (2.39 L) with the highest water use efficiency
(WUE). Therefore, ‘Nagene’ variety may have higher adaptability to desert high temperature compared to the
long-sized varieties, and it is going to be necessary to verify more medium-sized cucumber varieties.

Additional key words : humidity deficit, leaf-air vapor pressure deficit, leaf temperature, vapor pressure deficit,

water use efficiency
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Z] 915FATH An, 2020). UAE 2] o] 2|3t A:e glAjo}f, 33,
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Aol At 374 9 5 {71k AA A5k Y1719k
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2015).
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‘Gulfstream’ and ‘Imea’, Enza Zaden Co., Netherlands) ™}
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el J=AHAMA(LT-1M, Campbell Scientific Inc.,
Logan, UT, USA)|| 22 @9 2 A= =5 513t 45
719 Le(mb)] 2} e 7] 9] =571 {e(mb)] ©] ZKleaf-air vapor
pressure difference, LAVPD, mb)%} 37| 457|924}
(vapor pressure deficit, VPD, mb)+= SAS 9.4 A E||o]
(SAS Institute, Cary, NC, USA)=Z ZHd3%t model 4]0 21-&-
5o AABFITHWoo 5, 2000).

LAVPD=Le—e (1)
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Fig. 1. Temperature (Temp., °C), relative humidity (RH., %) and solar irradiance (SI, W-m™) inside greenhouse in March (A), April (B), May (C) and

June (D) of 2020.
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At (relative humidity, RH)+= £]#] 25.50]| 4 Z]312100%
P1A BIShE: B 3URE 6271 A17 AT 5
(solar irradiance, ST)-2-2}2}F1108, 1181, 1199, 1308W-m™>
S92 W 5-9] st VPD [Eqn. (2)]+= 4 D5E] 6 97H4] 2t
7+9.5,5.9, 5.6mb & 4 1H 6 Lo VPD7} Wkl A 7)7¢
52F0—33.5mb HYE RYH(Fig. 2). A&=0] &
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O] 2 SAkagoll ol 8=, 71eo] 2wl 75t
£.90% A= 3H= A0 = ok A It An 5, 2021). 7]20]
] ¥ 3, &, B VPD, HlX] 42k Sof] gkS Hhe
THAn 5, 2021; Turner 5, 1984). Barker(1990) =24
Aol 2135 VPDE 5 — 8mbafal 811 2 G- o] A1)
Aol A 7- 10 3127] 249 VPD 412 0— 15mb
9] ‘%HE H=H(Yoon 5, 2021), Ol% ﬁiﬂrit}% a9
oA & 3& & 4 3k VPD gho] 00, S4xgo) 2

XT-E

_50
<40 | (D) Nagene

Fig. 2. Vapor pressure deficit (VPD) of greenhouse air (A) and leaf-air vapor pressure deficit (LAVPD) of ‘Gulfstream’ (B), ‘Imea’ (C), ‘Nagene’ (D)
and ‘Sausan’ (E) cucumber varieties during the growing period from April to June of 2020.
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Fig. 3. Relationships between the VPD and difference in leaf and air temperature (leaf temperature — air temperature) of ‘Gulfstream’ (A), ‘Imea’ (B),
‘Nagene’ (C) and ‘Sausan’ (D) cucumber varieties during the June of 2020.
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1A o] ol A w, ket SARRE- 0 2 ¢ 22 vrolxltkal
Fth(Idso, 1982; Jackson 5, 1981; Woo 5, 2000; Yoon
. 2021).

LAVPD[Eqn. (1)]= ZZH2 L ‘Imea’ 7} 4 52.9mb,
‘Gulfstream’©] 42.2mb, ‘Nagune’©] 42.4mb, ‘Sausan’©|
40.8mb= ‘Imea’ 7} thE 35 H ) oF 10mb =3 THFig. 2).
o] ATH= ‘Imea’ ©] 7] 227} ch EEwr) o] 2 80 7
= Hel Aol o] QS A o= Helk A Aul 7|7k 2t
P G711 22= ‘Imea’(— 0.21) < ‘Gulfstream’(— 0.10) <
‘Nagene’ (—0.03) < ‘Sausan’(0.06) 2 ‘Imea’ 7} T2 &5

ol it

ol

[e)
g W 4

454 A5 Sl CRE!

A

Hrho 280 ghe BT A 717 E 1Y 12 190E 6
O] it 7] 2= “Nagene’(0.142) < ‘Sausan’(0.156) <
‘Gulfstream’ (0.181) < ‘Imea’(0.212) & ‘Nagene’ o] Lk
(Fig. 3).

2. 2 3|5, SSUE, HHHE 3 HiX| &S

A S T1LRE 1029702 G 5 1= 24293, 2
o 293]0] 31 A FHEEL H 4 1,170L, 2T 3,770L ok
34 o)) v HE-L Gulfsfiream’ 0] 52.08% & 713 2$)
S, ‘Tmea’ 7} 58.33, ‘Sausan’ ©] 57.14, ‘Nagene’ ©| 74.07%

Table 1. Daily frequency and volume of irrigation and drainage ratio between the 71 and 102 days after transplant (DAT).

Irrigation Irrigation volume Solar adiation Drainage ratio (%)

AT frequency (L-plant™-d™) (rem™d™) ‘Gulfstream’ ‘Imea’ ‘Nagene’ ‘Sausan’
71 23 2990 2598 32.10 29.63 74.07 50.62
72 25 3250 2944 31.11 31.11 55.56 47.78
73 21 2730 2331 18.67 26.67 61.33 38.67
74 11 1430 171 44.05 54.76 71.43 57.14
75 11 1430 605 52.08 58.33 70.83 43.75
76 18 2340 2294 38.46 46.15 70.51 52.56
77 16 2080 1852 26.67 16.67 63.33 35.00
78 9 1170 783 21.21 15.15 57.58 30.30
79 21 2730 2763 23.19 435 59.42 27.54
80 20 2600 2530 0.95 3.17 2222 4.76
81 18 2340 2428 0.00 0.00 39.68 1.11
82 20 2600 2785 0.00 0.00 42.03 0.00
83 11 1430 1188 0.00 0.00 44.05 0.00
84 15 1950 1545 0.00 3.70 53.70 16.67
85 16 2080 1914 0.00 20.37 53.70 29.63
86 22 2860 2797 0.00 10.67 42.67 16.00
87 22 2860 2761 9.72 19.44 51.39 26.39
88 21 2730 2741 2.67 4.00 32.00 6.67
89 17 2210 2111 0.00 0.00 45.00 8.33
90 16 2080 1861 14.81 3.70 40.74 18.52
91 21 2730 2688 28.21 24.36 56.41 29.49
92 9 1170 1307 21.21 19.70 37.88 6.06
93 19 2470 1886 8.33 15.00 41.67 8.33
94 29 3770 2588 4242 48.48 62.63 46.46
95 22 2860 1948 32.05 38.46 60.26 26.92
96 27 3510 2386 43.01 44.09 65.59 51.61
97 27 3510 2426 50.51 50.51 68.69 55.56
98 29 3770 2730 44.76 43.81 57.14 48.57
99 28 3640 2775 40.40 38.38 50.51 4242
100 22 2860 2215 18.67 8.00 4.67 22.67
101 23 2990 2474 16.67 7.14 4.17 20.24
102 13 1690 803 24.07 20.37 48.15 33.33
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2 %0} ‘Nagene’ o] -5 AcH|go] 714F A& 71 0 2 =A ] 3. 20| MREXM
SltkTable 1). = A oA Falgat g o] Auls A2 T 322 AezAF Ayl 23T} upr]dls Z2lEo]
A o Fo 7SS Aol W H- S0 v Eo] ‘Sausan’©] 209.6cm, 2372 9-2] 2 0 & =ok-g|, A &

T2 2IE Hof Qo] FFHEE AEe G Aot Ha st 69YHE= AL ‘Sausan’(445¢cm)} ‘Imea’(429cm) Q)
7o 7 wetE|dct Al Z 30U E 56 U7HA| WA SFra B o217} §19)a1 vl 4= “Sausan’(47.67H) T} ‘Nagene’ (46.2
£ 0.3 13AJ0]4 144] Afolo] | EX HE G ETOH6 7)o G)x7h QI%irk Table 2). 4] F939) A2AL ATk
Alof| 713 weko ] ‘Sausan’ T} ‘Gulfstream’S- 63 —70%,  ujrj<~=‘Nagene’, ‘Sausan’, ‘Imea’ o||4] 70.7, 69.2, 62.2 71| =
‘Imea’+=45— 53%, ‘Nagene’-2>58 — 63% = LERTH A ZZE 710 A1 S-o)3k= LR YA &gko), ‘Gulfstream’
(Ak= B AAD. 0] 499712 thE Al FFH Fold e r Ak 7] w71

(diam.I)+=F5E X7} QISIEE A4 3 113U Aol A

Table 2. Plant height, petiole length, internode number, leaf length and width, stem diameter I (1 cm from the base), stem diameter II (below the 7th
leaf from the apical zone) of cucumber varieties grown for 32 and 93 days after transplanting (DAT).

Plant height Petiole length No. of internodes  Leaf lengths Leaf width Stem diam. I~ Stem diam. II

Variety (cm) (cm) per plant (cm) (cm) (mm) (mm)
32 DAT (4th of April)
Gulfstream 181.6 ¢* 16.7 b 183 ¢ 218 b 25.1 ab 114 a 99 a
Imea 1910 b 184 a 192 ¢ 235 a 264 a 116 a 9.8 a
Nagene 185.9 be 165 b 212 b 194 ¢ 22.9 be 99 b 81b
Sausan 209.6 a 160 b 230 a 184 ¢ 204 ¢ 88 b 69 ¢
62 DAT (3rd of May)
Gulfstream 399.5 ¢ 17.7 a 377 ¢ 21.6 a 26.6 a - 83 a
Imea 4290 b 16.3 ab 40.6 b 18.6b ¢ 227 b - 81a
Nagene 416.7 b 156 b 462 a 175 ¢ 214 b - 74 b
Sausan 4445 a 15.9 ab 476 a 19.1b 218 b - 6.8 ¢
93 DAT (3rd of June)
Gulfstream 5388 b 16.1 ab 499 b 189 a 216 a - 7.1 a
Imea 6464 a 172 a 622 a 18.6 a 237 a - 6.8 a
Nagene 6284 ab 152 b 70.7 a 169 b 223 a - 6.8 a
Sausan 636.1 a 16.3 ab 69.2 a 189 a 222 a - 6.7 a

“Means with different letters within the column are significantly different by Duncan’s multiple range test at p < 0.05.
YEach value is the mean of 9 replications.

Table 3. Plant height, internode number, stem fresh weights, leaf fresh weighs, stem dry weights, and leaf dry weights of cucumber varieties grown
for 113 days after transplanting (DAT).

VAR .Plant No. of internodes  Stem frest}] Wt Leaf fresh_]wt. Stem dry_]wt. Leaf drylwt
height (cm) per plant (g-plant™) (g-plant™) (g-plant™) (g'plant™)
Gulfstream 752.33 ab® 71.67 ¢ 760 a 400 b 613 a 433 a
Imea 766.67 ab 75.00 be 750 a 470 ab 61.7 a 483 a
Nagene 806.67 a 93.67 a 680 ab 530 a 503 b 49.7 a
Sausan 72833 b 84.00 ab 590 b 430 ab 48.7 b 450 a

“Means with different letters within the column are significantly different by Duncan’s multiple range test at p < 0.05.
YEach value is the mean of 9 replications.
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ZAFS 22a£9] “Nagene’ ©] 806.7cm = -3-2] & 0 &2 713 7
3l 1 F2 ‘Imea’(766.7cm) > ‘Gulfstream’(752.3¢m) >
‘Sausan’(728.3cm) <=0]) L vt 23121 ‘Nagene’
0] 9472 §-o]& o &2 71 1Al 1 F 2 ‘Sausan’(8471) >
‘Imea’(757})) > ‘Gulfstream’(727])) <=0|3ic}. £7] AES
o it FalEte] o} 29k, Tmea’(61.7) >
‘Gulfstream’(61.3) > ‘Nagene’(50.3), ‘Sausan’(48.7) <=2
& UEPITHTable 3). Yoon 5(2021)-& 1-27] ZalE Qo]
Aufo A ‘Imea’ 7} ‘Gulfstream’ H.o} 2341} njr] 47} £}
TRl HA5Hl=t], 2 Aol = vt Bk Helom,
FAE0] 749 2GRt B0l A SRl A E 8
oAl g AetE .

4, 20| MAEY H sFa 2

44 T 11370 274 H 2 fruit length)> o] T
Tk oF9em A= Al Al o] A= ‘Gulfstream’
(27.02¢cm)©] ‘Imea’(26.30cm) .} §-o)& o g Zigjom =
1}g Zof| 4= “Nagene’(18.79cm)©]| ‘Sausan’(17.90cm) =
ohfrola o= A]]ch 33 (fruit diameter)-2- ke o] St
PRk 9o H 02 Tmm F-& 212 ek 22 Yukadat
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Table 4. Fruit length, fruit diameter and fruit petiole length of cucumber varieties grown for 113 days after transplanting (DAT).

Variety Fruit length (cm) Fruit diameter (mm) Fruit petiole length (cm)
Gulfstream 27.02 a¥ 4325 a 6.76 ab
Imea 2630 b 4348 a 6.89 a
Nagene 18.79 ¢ 36.81 b 6.24 b
Sausan 17.90 d 36.59 b 562 ¢

“Means with different letters within the column are significantly different by Duncan’s multiple range test at p < 0.05.

YEach value is the mean of 3 replications.

Table 5. Marketable fruit numbers and fruit fresh weights, water consumption of four different cucumber varieties grown for 99 days after transplant

between 8th of August and 13th of November.

Variety . Marketable Marketable ﬁuit_ ]fresh wt. Marketable ﬁ'L.li_tl fresh wt. ~ Water con_slumPtion _\:VUE" }
fruit number per plant (g-plant™) (g fruit™) (L-200g™ fruit) (gL plant™)
Gulfstream 313 b¥ 8,636 a 276.2 a 3.34 ab* 0.07 b
Imea 30.7 b 8225 a 2733 a 361 a 0.07 b
Nagene 578 a 8,360 a 146.0 b 239 b 0.10 a
Sausan 56.0 a 7,650 a 1385 b 3.66 a 0.07 b

“Means with different letter within the column is significantly different by Duncan’s multiple range test at p < 0.05.

*Means of fruits from 9 plants for treatment.

*WUE = (fresh weights of leaf, stem, and fruit per plant at harvest)/(total retained volume).
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