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Macro and Micro Nutrient Contents in Leaves of Greenhouse-grown
Cucumber by Growth Stages

Ju-Young Lee*, Jwa-Kyung Sung, Su-Yeon Lee, Byoung-Choon Jang,

Rog-Young Kim, and Seong-Soo Kang
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In order to estimate the inorganic nutrient content in cucumber leaves at respective growth stages under
greenhouse conditions, we investigated five cucumber farms practicing a forcing cultivation system with
nine-month growth period and another five cucumber farms practicing a semiforcing cultivation system with
six-month growth period. The cucumber yield in forcing and semiforcing cultivation systems amounted to
14.8 ton 10a" and 10.7 ton 10a’", respectively. Soils between two different cultivation systems showed no
significant differences in pH, organic matter contents and exchangeable cation contents during early growth
stage, whereas EC, NOs-N and available P,Os contents were higher in soils of semiforcing cultivation systems.
Suitable soil temperature was well provided by forcing cultivation. The highest NPK contents in leaves were
observed in 60~80 days after planting for forcing systems and in 100 days after planting for semiforcing
systems. Thereby forcing cultivation systems showed somewhat higher NPK contents. Ca and Mg contents in
cucumber leaves did not significantly change during the growth period in forcing systems, while semiforcing
systems showed the highest contents of Ca and Mg in 80~100 days after planting. Fe, Mn and Zn contents in
leaves also did not significantly change during the growth period, whereas Mn contents were slightly higherin
forcing systems due to lower soil pH. B contents in leaves were higher in semiforcing systems because of

higher available B contents in soil.
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A 'l

A2 0] 5 2o FAFO] AM7ISA 2RI} &
Aol 8] L itk 1 FollA okite] A W
oJgolie} pelsle WAT Ao ol
o] wiwsith, eht

A 7]% AR zﬂ-ali 7] ]

it

7714
dolii 1 golel S AL WAL o
I
o] the Pl EARTRE 100d 20
AL Aol A LAY S48 AR Faa
oA, Rt ks A helel satol A
O eol= FEAl S0l Itk st (Jang

> 2 fo
el

ox

& Ao
o

—Yld

]

N

19 o

]_0

i 1o
ox

pas

A4 2011, 4, 8 48] 2011, 4, 12
*H2A2} © Phone: +82312900349
E—mail: juylee7034@korea, kr

et al., 2009), 1L} oo} FF0] S A ulet 2EA Hl
£ Foteo] tgFaso] AR AEA F ZAEe T
o] Zraslgon, A ik ZEE AAIR A A
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F7120] 74 Fol o]FofA £Lom (Hong et al,, 1996;
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K79k ko] G0] FarAlolu] ATt S (Forcing

cultivation)2] “Srtwiticlr]” £2& ek Hh HXHHH
(Semi forcing cultivation)?] “Z2Wiciclr]” 22 oAt
o2 sttt AR Aeo] 71 ks sk _?_/[:b:7]. ZF 5
2%, A 10248 ARkl FA 3 Aol wE |

T T S AL Table 104 ZF 2+ 5
7t Bato® & off SIS SAAMY 2509, WSS
Al 144olm, 277 S/ 202, REESAA
v 10442 SAAuN7E vEE/dA ol Hlske] A&7
2E, 220l @45 AR o] SFolgit

Rrl9RROR CRFARE N, P, K, Ca, Mge] 54, 1]
SYEL Fe, Cu, Mo, Zn, B SHE BS G A
w2 AR © ARt AR Aol E 2 A
At oA Aol ol A eysiEol gt 4%
T~89L AHsto] BAEIITE Fr| R FHko] 2E Al
So| 29111, AFo] FHT 9= 5710 W kgl
HEHAE A8 5ol
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B4 W A Bo] T Aolt glont Mg W HEAS
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44 7 1023 0] SIS AN BAR
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o 4 7ol MEAAA 7 S Eoe) pH,
EC (Electric conductivity), 971&, Sao4l = &

B ME BleFo] o 9k}

EQRAS 5EUSH 2N T2 (NAST,
2000; NIAST, 1999)¢f &]&lo] pH} ECE= Eof) 2745
1:59] Bl&R 3lo] ALt Aatgldas S5E 5 gofl I
2ol (9M KCI) 25 ml,2 €1 3057} A8 T o7} (Whatman
No, 2)5}aL 1 ojlS =842 5vf| 345k Auto analyzer
(Bran Luebbe, Germany)2 =75}3c} -G-8 QIARS Lancaster

Hir
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Table 1. Status of greenhouse-grown cucumber field by cultivation type.

Cultivation type N(?' of Area Variety"' . No. of . Growth Harve.sting

Field continuous cropping year period period

3.3m’ No. of yr. days days

I 1,300 HK-B 6 241 196

I 2,400 HK-B 9 259 198

Forcing I 1,800 HK-B 10 245 196
v 1,100 HK-B 260 235

\% 1,300 HK-B 247 184

Average 1,580 HK-B 7.6 250 202

I 2,500 JU-B 5 132 104

il 1,800 JU-B 142 105

Semiforcing 11 1,200 JU-B 12 165 110
v 2,800 JU-B 6 146 101

\% 1,200 JU-B 12 136 101

Average 1,900 JU-B 8.2 144 104

"HK-B : Hankang-Bakdadagi JU-B : Joeun-Bakdadagi.
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Table 2. Form and physical properties of soil used on experiment.

Cultivation Nc?. of Land Soil Drainage .Avai. Slope Surf.ace Arable

type Field topography texture class soil depth soil land category
cm % cm

I Fluvial plain Sandy loamL Moderately well 80 0~2 21 Paddy

Forcing I Fluvial plain Clay loam Imperfectly 100 < 0~2 20 Paddy

il Fluvial plain Sandy loam Moderately well 100 0~2 26 Paddy

v Fluvial plain Sandy loam Moderately well 60 0~2 28 Paddy

Vv Fluvial plain  Silty sand loam Imperfectly 100 < 0~7 27 Paddy

I Valley Sandy loam Imperfectly 100 2~7 25 Paddy

o I Fluvial plain Sandy loam Moderately well 50 0~2 28 Paddy

Semiforcing m Valley Sandy loam Moderately well 100 2~7 20 Paddy

v Fluvial plain Sandy loam Moderately well 50 0~2 25 Paddy

Vv Valley Sandy loam Imperfectly 100 2~7 25 Paddy

Table 3. Chemical properties of soil at 40 days after transplanting

$é1vatlon I\II:(:.elzf pH OM NOs-N EC Avail. P,Os < Exch.cgatlon Mg Avail. B
(1:5) g kg'1 mg kg'1 ds m’' mg kg‘1 ---------- cmol. kg'1 ---------- mg kg’1

I 5.9 19 122 1.4 270 0.47 6.1 1.4 1.0

I 6.3 28 195 4.0 809 0.75 9.0 2.5 3.0

Forcing m 5.9 34 218 3.1 1,816 1.34 8.1 1.8 4.0

v 6.3 24 203 2.8 709 0.73 9.6 25 25

\4 6.7 25 256 5.0 190 0.40 13.8 3.1 2.0

Aver. 6.2 26 199 3.2 759 0.74 9.3 2.1 2.5

I 6.3 50 261 42 618 2.34 8.5 43 6.0

I 7.1 35 385 4.5 515 1.99 8.4 54 6.0

Semiforcing m 6.3 34 143 2.0 1,682 0.85 6.6 2.7 2.0

v 7.6 28 70 2.8 537 0.88 10.9 6.3 3.0

\ 6.6 45 199 42 1726 1.92 12.4 4.5 6.0

Aver. 6.8 39 212 3.5 1,016 1.60 9.3 4.7 4.7
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Fig. 1. Cucumber yield at different cultivation types.
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Fig. 2. Changes of soil water content with days after
transplanting.
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Fig. 3. Changes of soil temperature at different days after
transplanting.

Table 4. Soil chemical properties at different days after transplanting.

Cultivation type Days after transplanting pH NOs;-N Avail. P,Os Exch. K EC
days (1:5) mg kg'1 mg kg'1 cmol. kg'1 dS m’
Forcing culture 40 62 £+ 04 199 + 56 759 + 548 074 £ 04 32+15
80 6.6 = 0.7 109 + 38 817 + 560 140 + 1.0 30+ 14
130 6.7 £ 0.5 110 + 64 806 + 518 1.21 £ 0.8 28 + 14
Semiforcing 40 6.8 £ 0.5 212 + 107 1,016 + 563 1.60 + 0.6 35+ 1.0
culture 80 69 £ 0.5 155 + 110 1,135 + 484 1.04 £ 03 26+ 14
130 6.6 £ 0.8 55 + 31 973 + 540 1.18 + 0.5 24+ 0.7
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Anow J AEAYIZ 2 U 19,0~28 0T WE & 9% Fealwre A Zholis 2 Aol gloth Mn T
of uh$: 2 ol ©o]o] MY EFLEL l8~20Tetn £ EoF pH Tt W SR BN A% Mn
wawo] 9ol HlFol ¥ uf (oiner et al, 1983), F4 47k Huwo] 1 fo] FEaAA wokth o % BU
A EFemEst Agerzon GAHGOL MEAY L 9E BYe] E9H MEAA Y we Ane B
Wi ATiEoR Ay ERew WelE Aslstn ot A qrk
oS Yol Eoremt %40l 4R e Beje) A Ao] T2 TR Gee] Aol oy
OFE B SEES WUl ofUeh ZAGI UM B A BV, AR R SRS BE PRI A
eargo] U] RS F LelA Qi Mol Uang et 9 SEF Hof ujel s|QEickn ghaEch, opgtare) X
2009) S} shcholl W2 Supel F71e GA%ES BU PO Mg
> K> Ca> N 0% ¢ % N ool uhg 4o] 27
® B P/l HY ool MSWAN SR T Fol Asickn dslon), ok AR mAAe),
SRS Table 50KI9E Zo] A4 T 130Xe] o F o PAFMTHE o] wlekshe A R
Sherol| 9lo] ThEkQ A0l NPKEFERS. ZA o] A] xg A 5 7} Z8ka a1%e) (Lee et al., 2007 ; Lee et al., 2008).

60~80ol| A Z|TEES Kol & 1 o]THEL Lolx T3t Lee et al, (2007, 2008)2 <=8}yl WA F7F

£ Agolglon], WEARAMIE 44 F 10024 Hi  olH RARE N, P K, Ca % Mg AFS H@e 5A0
Tk Mot} 48710l 1302l Tha Vol A SYmtel aASATALNN AET HHHSE 1)
o Wolrh EYARIA Catt MgBFE BRAZME e A3 Aolr} QT sl Sa] & o] 2]
2 Aol7k glonk wEAAlA HA F s0~1002el4] & 0] ATt FHS ApEEe) wakd $4EviE A
Augre Btk o F NPKS] AL B o) B4 AHASS B Gl A%l M Fastel 1E
A7 BEAAART EUT A F Fe, M, B 5 vl ol Wokel ol gt 24k 2joly] niel 2o
R0 P AKAY Lol o7k 2 Wolnl, Fe, Mn, O AKAYIE @ F FEALE BE ARUF W A}
IS A% 2719 7l B ol A% s 88 5 ok wekEd,

e Bgolgich

Table 5. Contents of nutrients in cucumber leaves at different cultivation types.

Days after transplanting

Nutrients Units

10 20 40 60 80 100 130
Forcing cultivation
N % 2.59 + 0.08 240 + 0.04 3.66 £ 1.33 489 £ 085 447 £0.85 397 +0.72 3.85 £ 0.62
P " 0.47 + 0.01 0.29 + 0.01 0.54 + 0.42 0.61 £ 0.14 057 £0.18 047 £ 0.12 048 + 0.20
K " 1.47 + 0.01 239 + 0.04 327 £ 0.53 419 £ 083 438 £ 1.14 3.77 £ 047 3.75 £ 0.73
Ca " 3.52 + 0.05 3.02 + 0.03 373 + 0.38 3.02 £ 070 268 £1.09 260+ 0.62 324 +1.23
Mg " 091 + 0.01 0.60 £ 0.01 0.58 + 0.03 0.52 £ 0.10 046 £ 009 047 +£0.12 0.53 = 0.14
Fe mg kg'1 250 £ 9 77 £ 10 99 + 30 86 + 29 91 + 29 110 + 19 114 + 61
Cu " 49 £ 5 13 £ 10 10 £ 4 16 £ 6 13+£6 15 £ 10 14 £ 8
Mn " 238 + 20 114 + 10 83 + 42 62 + 33 72 + 49 80 + 41 80 + 31
Zn " 70 £ 35 48 + 14 45 + 12 62 + 31 66 + 25 83 £ 22 69 + 21
B " 52+5 44 + 24 56 + 15 72 £ 35 100 + 55 91 + 40 80 + 19
Semiforcing cultivation
N % 2.73 £ 0.73 2.59 + 0.26 335 + 045 351 £ 046 3.16 £ 056 445+ 0.16 4.11 + 0.69
P " 0.54 + 0.10 0.50 + 0.05 045 + 0.14 029 £ 0.11 042 £0.12 045+ 0.17 052 +0.13
K " 1.92 + 0.33 2.00 + 0.59 3.04 +£ 0.72 324 £ 058 319 £ 049 432+ 0.61 3.89 + 0.34
Ca " 1.12 £ 0.07 2.53 + 045 2.73 £ 0.55 286 £ 045 419 £1.15 356 £ 0.72 2.05 £ 0.57
Mg " 0.40 + 0.12 0.96 + 0.19 0.85 + 0.22 0.78 £ 0.06 1.14 £ 021 1.18 £ 021 0.59 + 0.12
Fe mg kg'l 204 + 24 110 £ 75 98 + 29 64 + 55 123 + 36 170 + 33 83 + 14
Cu " 11 +£2 48 + 29 9+3 52 + 33 52 + 33 15+2 7+5
Mn " 65 £ 24 34 + 10 23 £ 5 24 + 11 46 + 20 46 £ 9 22 £ 3
/n " 89 + 26 35 +£ 27 53 + 30 39 + 38 119 + 49 78 + 12 61 £ 15

B " 26 + 3 55 £ 30 103 + 72 95 +£ 55 125 + 73 129 + 66 94 + 46
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