ISSN 0367-6315
Korean J. Soil Sci. Fert. 45(6), 943-948 (2012) H
http://dx.doi.org/10.7745/KJSSF.2012.45.6.943

Mo

SU0| FUE 20| AIMHIRIGIA S2k0} EQYZHO|
EMEfZIATIO| ZHA|

xpS* . 1. A .
O|E=" - UEHE - e+ - d

N
0%

(

)

2%

R

01011
O

2eeatete Bopul R, S2A3Y U Euere doSaedTt

p

Relationship between Cucumber Yield and Nitrate Concentration
in Plastic Film House with Ryegrass Application

Chang Hoon Lee*, Tae Jun Lim', Seong Soo Kang, Myung Sook Kim, and Yoo Hak Kim

Soil and Fertilizer Management Division, NAAS, RDA, Suwon 441-707, South Korea
'Horticultural & Herbal Environment Division, NIHHS, RDA, Suwon, 440-440, South Korea

This study was conducted to estimate the effect of nitrogen reduction by applying ryegrass and to determine
the relationship between yield and nitrate concentration of soil solution for cucumber cultivation in plastic film
house. Nitrogen levels with recovery of ryegrass (42.3 Mg ha'l) was 0, 50, 75, 100 % of 199 kg N ha' as N
recommendation by determining soil EC value. Yield and nitrate concentration in soil solution was
investigated during cucumber cultivation. Yields of N treatments applied ryegrass showed 64.3, 70.9, 70.3,
and 76.5 Mg ha, respectively, it could reduce about 25-50% of nitrogen application compared to yield
(68 Mg ha") of NPK plot applied 199 kg N ha'. Nitrate concentration in soil solution was average 26.0, 30.1,
41.4,58.5 mg L' during cucumber cultivation and was related between yield and average nitrate concentration
of soil solution following as; Y = 49.3 + 0.63X + 0.0034X” (R2=0.778**). However, it needs to conduct
extra-experiment due to high variation of nitrate concentration during cultivation periods.
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A % | of wet F7t=ER= F2lZ el AodAlel 9t (Hong et
al,, 2001), L&} A A= 2= LIS Slsl Fa5t
A Al A AEAAte] Zhsdte] AR o] HA} o, A& B E e ek Al dalEE
ZS7F8kaL Qli= FAloltt, R AR 9 {72 o] Tt g o= 9l
g2 EFFEErdat @il wglo] "t (Pang AR o A FEEES ] W AHAH|R o] FoiX]
et al., 1997; Lee et al., 2009). °|2 Ql&} Z-E2] fSEE4 9k, 53] IH|= HAlo Hagh Rt 5O 2Ho| 7t
Asll, EAol20] FZHE, 7HATdl= AV S A7 e o] Qlony, | Aol gk At Wol o]F
o, FEAE2 Aok 2 = g Yl Hr|E gt OJX|A] Ok AR 2 F7t WA o7 AulgkS A5}
(Addiscott et al,, 1991; Lee et al., 1999), o]of tfgh i I Sle} oA e o] 85t AFE BEENS A5
2]l SEYL EQF &l AE0] R o] IAg £ 22 A A 2AS AR 240l &84 4= ot
27gst AlmjE]et 3 4= lch EFg AF 242 Fole) dao HE 9 g9wF Wt
AR A] EFoll tidt FriAlH]= ] o]Afe] oFo] & o] Z-gxlo] g} (Lee et al,, 1995; Han et al., 1998; Roh
(K", ca™, Mg™", Na")3} 20]& (NOs, CI°, SO, HPO, ) et al,, 1999). Lim et al, (2001)2 A Q0] o7} ol Al
o] F e = #FEe] 140} EC (electrical conductivity) Eofgoe] AAtH A Fef ke WA WA
2 37 EolA Ft (Jung et al,, 1994), EFlA] NOs—N ol Bt v gk dEu BEFEgY F NOs-N 55
242 BC 8k oy} 2HE2] NO;—Ng SHAIZIT) (Lee 7|02 ko] AR 2HE FHel Al AlnlRkE: A4St
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I A= S SHAIZI (Sainju et al,, 1999), SHEIt
v ABe A HOR W7} 30-600.8 o FAR
3t uRYELE HA ol oal TAES] AAFSE AT
AUt (Wagger, 1989), LU} E3 H0[2HE-2 BSF §7]&
I} BEC Aztel] aab7t Qlat, =H|bE ghe whE 2=
0] 888 oF 19-50%0.2 ZHEAYAbol| Qlo] Al u|EF
S AN 4= ot (Ashraf et al., 2004), whekA] & A
A AR EoFe] AR A7 9 WA Hrte] gt
1 3 mutel B8 F NOs—N sl efute]
|E B7Fstarat shoict,

fob | w

)

Mz o

0z
1L

AT Y AHZE 2 s SHYdER s
Holl Yx|t AlAul Al A ol A 2012\ 3LFE] 7€t
Al eolAful Al skt 2011d 12¢€0] TES 2
Mg ha THESHPIL 20] A4 o 15U Tk
(42.3 Mg ha )& EZE 15 cm Zo|2 Fe3to] 549
t} ojuf Eke] FdH e e B2 HEh
(T-N) 24 g N kg ', O/N&2 1878 VERIGIT AlFHE
O] ECE= 1.9 dS m ‘& 0|5 7|Z0& AAF Qoo A
AH]EEL- 199 kg N ha ' 0.2 AP E|QIT} (RDA, 2000), =k

F71E) A40l NH,-N2F NOs—N g2 zHzF 13,73 60,1
mg kg ' O.2 AR )R] Q] Q0| 97t 718 WAt
e YERHIL Q1) (Table 1)

AR 30k daH o s uiR|siglar, ojuf TUA
g3t AA 4 2 (199 kg N ha '9] 0, 50, 75, 100%)}
BT (NPKE T3t NPK= AJ8% E9F (Table
DO EC 1.9 dS m 7]%02 N-P,0s—K:0=199-45-100 kg
ha '9] 20 & AJHIEIGITE (NAAS, 2010), Ail @48
50%, QAR B4R A=k, ZeEle sk 60%s U
AFO R AL, A5 At L] Al8RRS 103
2 o] wig 13)4] IS Sall AlH|ET e E
G 10 kPa 7|20 2 Apaaaestelal, ojuf 7t Az
T BEGFEAY AAE o]8ste] EdERIE By
E| st

Table 1. Chemical properties of soil used experiment test.

Lol 717t F EFEN HFE 9
0 Fofl /33 (el 60 cm, 27 3
em)& A5 TR 20 I 72 & 20cm
ol Ao 25 em ol pAoE HAEIGlH
(Roppongi, 1998), =&ML AH5-8AZ37] (UMS)E o1&
Slo] 60 kPa ZHQfo 2 mijs= 1314 fFskela, A3 E =
8912 (.45 um membrane filter= oJ1}3t Fof pHL} EC
5 24el, ALAERAYIE 2989 F NH-NI}
NON RS Sec, E3 S0l A1t BeF mop
O] NH,~N#} NO;—-N 2 FE 5 g& 2M KCIE =3}
No 22 ofih ol LA HAeHATE

Bafsto] ALRAHOR WARFS FoHAT (NIAST,

T BGE 3 Fo 2 mmAlR EFARE 245}
it} 7 He) 7o) pHE} Bo AlR9h SRS 115 wify 4
E}5lo] pHe} EC meter® &89t S8 QAR Lancaster
W X34 9Fo]- 28 1 M ammonium acetate (pH 7.0)% 3
Z3}o] ICPE K, Ca, Mg, Na k2 45193, Aeth
(T-0)%} A4 (T-NTFE ARA|RE HrjrpdolA
Al A4S 3, eRM7IE olgste] st (NIAST,
2000).

EAXME AES B3 I EYX|= SAS (version

9.292 5 Y EJEALS FelaE 0.050014 LSD A5}
At e SOl o BEg el Wt A A

ool 717+ F3F 10

Ex.Cation
Contents pH EC T-C Av.P,0Os NHs-N NO;-N
Ca Mg
(1:5, H,0) dS m’ g kg'1 mg kg'1 -------- cmol kg"1 -------------- mg kg'1 ------
Mean 7.6 1.9 19.1 548.5 0.4 8.2 1.7 13.7 60.1
SD1 0.03 0.03 0.32 10.5 0.02 0.09 0.04 0.6 1.5

YSD means standard deviation.
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Fig. 1. Changes of (a)water potential and (b)soil solution sampled by 60 kPa of suction during cucumber cultivation. (N 0,
50, 75, and 100% treatments were applied 42.3 Mg ha™ of fresh ryegrass before experiment)
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Fig. 2. Changes of (a) pH, (b) electrical conductivity, (c) NHs&-N and (d) NOs-N concentration in soil solution during
cucumber cultivation. (N 0, 50, 75, and 100% treatments were applied 42.3 Mg ha™ of fresh ryegrass before experiment)

KPam AFEFe] TG A, EOFO SRAHS  Fig 20k 2ok AHAMT PR § pH 7|0l
10-120 kPa 8912 B (Fig, 1), 20] ExARe]  Lojdel wet Rolgou), BOk A%HOR hEL 4
A B EPSEYUS 50 kPa SR BT A& 5 P& Rk ANAEA B0 B B EGF 24

A5k 9] o, tFEAel 60 kPa 19IE 1) EokE
e Y7} 7Heet A2 defA ok (Chung, 1998), &

01

Sho NO-N Rt fol4 Gl Aol A
Hong et al,, 2001; Lee et al,, 2001), 20| 20| T2 &

—~

o] Au717t B2 thE-A # (porous ceramic cup)©] 2|8t % gollo] EC Ay EQf ks |- Av) 0] 4
EFgNo] A B 25 cmof| A Hat 22-94 mL HE] EAE S5ENE olfE wdE
of Qlglout (Fig. 1b), 2+ AHE|9] ¥ 7hof| =2 Bio|7 Aie 2SS Sl oot 42E F8 NH-N}
At thsggel <8l <fgt Eom"“iﬁﬂh 54 NO;—-N2| F7]eff PR A ZoA Fg ==, 2o] Auj7]
—4 zﬂ‘EH 9 A4, 8|0 EokeE 9 AEAS| et get 7F Hoh Bokgol F NH-N HEE 1 mg L o|sto|gla,
A=), Aaapgke] ©h2 eo] o] FAkRFo] Eokgol NO;—N7F 5718 o] g 2px|skal 9Iqlet (Fig,
Aol YT vzl Ao2 st 2c¢t d). BY 5 F718 Aas 37142 204 NH-N
Qo] 7|7t F AHE EF §A F Fpshy W= FE= AlEHee o F4E AAlsAg o R s
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Table 2. Average values of chemical properties in soil solution and soil sampled for cucumber cultivation.

Contents N levels Soil solution Soil
(kg ha™) pH EC NH4-N NOs-N NH4-N NOs-N

LS E— mg L' mg kg’
Control 0 7.96 0.74 0.17 11.8 3.44 8.8
NPK 199 7.90 0.97 0.27 324 4.58 10.5
0 8.09 1.26 0.28 26.0 4.88 9.5
Ryegrass 100 7.85 1.29 0.33 30.1 3.81 12.7
150 7.80 1.17 0.23 414 4.97 134
199 7.89 1.57 0.28 58.5 6.56 14.9
LSD o5 NS 0.29 0.09 19.3 1.48 2.74

YSD means standard deviation.

Table 2. Average values of chemical properties in soil solution and soil sampled for cucumber cultivation.

Contents N levels Soil solution Soil
(kg ha™) pH EC NH,-N NO;-N NH4-N NO;s-N
dSm' mg L'— mg kg
Control 0 7.96 0.74 0.17 11.8 3.44 8.8
NPK 199 7.90 0.97 0.27 324 4.58 10.5
0 8.09 1.26 0.28 26.0 4.88 9.5
100 7.85 1.29 0.33 30.1 3.81 12.7
Ryegrass
150 7.80 1.17 0.23 414 497 13.4
199 7.89 1.57 0.28 58.5 6.56 14.9
LSD o5 NS 0.29 0.09 19.3 1.48 2.74

Note: NS means not significance.

NOs—N ez ZA5HA Et} (Sainju et al., 1999; Wivstad, a0
1999). Figure 2d2} Zro|, B9 NO;—N+&= 2 o|xjH] 7]
Zhol| whet 2| &0 7 Fhakl= A3E Bk ol=gh of-
= o7} AsshaA B HaE F43 Ao wokd
of, QoA 7|7t 5 BEFEN O IfetA] B9 Btk
Table 20 YeR T, TUA 2] Ht NO;-N s
77} 26.0, 801, 41.4, 585 mg L2 AAAu|zfo] Z715}
of wha} FobHom, it NOs-N = B NO;—Nz2)

o] A (=0.831) 8 UERigli, ©oA=A o] B S —
ArTredate A0 AR (=0.615)S Xt Averags NO.-N concsntration (mg L")

(Table 3). wfehA] EFEAL| NOs-N s 20] A% 9

80 4

70 4

B0 4

Cucumber yields (Mg ha‘1)

N o1 - N o B o Fig. 3. Relationship between cucumber yields and average
i AdS FI9 AR o8] 7hsd Zlow BhE NOs-N concentration in soil applied different N levels (**

2 Zhe

denotes significance at 1%]level).

2015 H HLAZFY  20] HeA9 Fhol8E
I} 5732 Table 33 A, EFAAGAIRIT (NPK)2] 4= S5l & Al A= ol Al dAuA]of] s ghels Ff
& 68 ton ha |2 FH|FLo]| H]3 of 20%9] fefo] FE| A2 (199 ke ha )9 25-50%0]] TS
AL, o] A=A gt 161 mgo] AAE S4513irt A A7tETE Bt
Ss BHIRE N 50% 2 N 75% A= 7-2] Qoleafe =) A AW o] w2 EFEe] it NO-N slee
A7 (NPK) 9] @ols=afat F-318h 2fo]7F §13131, N 100% e Ah FeEa AEEAE UErde] eolewat

Aol BT (PR B8] oF 11%2] Qo7k $4 NO-N HwEete] wAE BISIct (g, 9. 90 Sl £
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Table 4. Chemical properties of soil applied different N levels after harvesting cucumber.
Contents N levels pH EC T-C Av.P,0s Ex Cation Extractable N
Ca Mg NH4-N NOs-N
kg ha’ 1:5)  dS m' g kg’ mg kg' cmol kgl - mg kg -
Control 0 7.47 0.64 19.23 555 0.17 8.15 1.58 13.7 20.8
NPK 199 7.45 0.83 19.13 489 0.08 8.08 1.23 14.9 41.1
0 7.59 0.57 22.00 501 0.08 7.97 1.32 16.1 253
100 7.40 0.71 21.51 471 0.12 7.90 1.36 14.8 36.2
Ryegrass
150 7.49 0.65 21.09 531 0.09 7.55 1.35 16.0 34.0
199 7.38 0.70 22.66 559 0.10 7.52 1.46 16.6 44.8
LSD .05 NS 0.13 1.48 NS 0.06 NS 0.19 1.90 3.85

Note: NS means not significance.

Qo] Hf NOy—N HEk0] 422412 V=49 3+0,63X—0,0034X
o8 ARAS R)= 0.7782 594 (p<0.01)°] Uit
Lim et al, (2001)-& EoFgoHo] ZAlo] =7} 400 mg
LY wff Qolgake Hix S Vehdtial B usigla, ol
m Aol &S NO;-NsE2 A3 93.0 mg L7}
I}, Figure 37} o], o] B NOs-N 5= 77.8 mg L™
o2 Qo] ke YEH= NOs-N 528 Yeh#] oF
ottt 28y ojx 8] A S B e AL QolaeRkat
EFEHO] Wit NO-N et 1= (o3t IAE et
e, o] Aujge] 9 Ao Adakglo] Eokg-l
% ZA% NOs-N 5= B2 5 Folla A=A Aade]

7 7R ehe Akt it

AAuiA] B dFAES =
S 2 oot a2y 3
0.57-0.71 dS m " ¥ o] 9%, Qo] His
100% A 2]5-= EC7} 071 dS m & NPKoJ| v]3)] oF 19% 7+
49} TlEo] EOF NO;-N S 44,8 mg kg O NPKS}
LFEg Aolg YehiA] oottt B 5 Ao da
A e} =, 1A 7l S5t e
of oJsf} F=RIc} (Kuo et al., 1997; Choai et al., 2010; Sainju
et al,, 1999). E A|Fo|A] 3UL =3 132 kg N ha 7} &
Foll s3=%a, el ghagol] 18 72 W] ujio] u
o] Hgstel zhge) tigh A4 faErF Bk ECe

>

slel7e] BoF ROk
T HAN

25t 2
]

Eolt|L

T HT

NO-N el kS vl Row st
H g

Qo] AMAMALA A AulF A e 5 B
o AT} o) £kgO F A ALY WA B2

akoich AlE AglTts EFEAAEGE (NPK), 39S 42,3
Mg ha ' Este] A4H]E 199 kg N ha '] 0, 50, 75,
100%2] 4 =02 AH|to] AAJuR] A @o] =TFut
Egolo] A A4 FE RARBIYCE NPKO| Qo]
22 68.8 Mg ha 0|91, W]

u]gko] 25-50%% 4= Q9ich oAy 717F F
NPK EF&o0] 4 NO;—N == 324 mg L 0|3,
saxale] 0, 50, 75, 100%c)|A= ZHz+ 26,0, 30.1,
41.4, 58 5 mg L™ 02 AiAJH]eFo] Z715tol| wlel o
o}, oje AdAful ol EYEY F Wit NOs-N &5
Eobo] 422] (Y=49.3+0.63X—0,0034X>, R’=0.778 )& &
o dE Yehoich. wheba] Qo] Aul 5 EFEY HHo
2 Ad $AE ANE 2Ho] 7T o= ghE et
Tt ol B NOs-N sEeke] TAof oist

F71A0l AFATIE BAY AOR ARREL,

=ole EopE A

ke

At At
2 d7E FEAEE SHEddt sdnelE o
TFARALY (@A E: PJ008596) 2] Aol 28f o] R
A

2l
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