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The use of subsurface drip fertigation using slurry composting bio-filtration (SCB) as nitrogen (N) fertilizer
source can be beneficial to improve fertilizer management decision. The objective of this study was to evaluate
effects of SCB liquid fertilizer by subsurface drip fertigation on cucumber (Cucumis sativus 1.) yield and soil
nitrogen (N) distribution under greenhouse condition. Cucumber in greenhouse was transplanted on April 4"
and Aug 31*in2012. N sources were SCB and urea. Four N treatments with 3 replications consisted of control
(No N fertilizer), SCB 0.5N + Urea 0.5N (50:50 split application), SCB 1.0N, Urea 1.0N. 100% of N
recommendation rate from soil testing was denoted as 1.0N. The subsurface drip line and a tensiometer were
installed at 30 cm soil depth. An irrigation was automatically started when the tensiometer reading was -15
kPa. The growth of cucumber at 85 days after transplanting was 5% higher in all N treatment than control.
Semi-forcing culture produced more fruit yield than retarding culture. Fruit yields were 62.2, 76.3, 76.4, and
75.1 Mg ha for control, SCB 1.0N, Urea 1.0N, and SCB 0.5N + Urea 0.5N, respectively. Although fruit
yields were similar under SCB 1.0N, Urea 1.0N, and SCB 0.5N + Urea 0.5N, 176 kg K ha™ can be over applied
if cucumber is grown twice a year under SCB 1.0N that may result in K accumulation in soil. N uptake was
172,209,213,207 kg ha™ for control, SCB 1.0N, Urea 1.0N, and SCB 0.5N + Urea 0.5N, respectively. N use
efficiency was the highest (37%) at SCB 0.5N + Urea 0.5N under semi-forcing culture. Nitrate-N
concentration in soil for all N treatments except control in semi-forcing culture was the highest between 15 and
30 cm soil depth at the 85 days after transplanting and between 0 and 15 cm soil depth after cacumber harvest.
These results suggested that SCB 0.5N + Urea 0.5N can be used as an alternative N management for cucumber
production in greenhouse if K accumulation is concemed.
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N uptake and N use efficiency by N sources under subsurface drip fertigation.

Applied N N uptake N use efficiency
Treatment
SCB  Urea  Total Semi-forcing ~ Retarding Semi-forcing  Retarding
kg ha’ %

Control 0 0 0 172 54

SCB 0.5N + Urea 0.5N 55 55 110 213 83 37 26
SCB 1.0N 110 0 110 209 86 34 29
Urea 1.0N 0 110 110 207 77 32 21
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Table 1. Physiochemical properties of soil used for the experiment.
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7.0+£0.1 3.840.3 13.3+0.2 392417 149+19 0.4+0.1 8.2+0.4 2.1+¢0.2 Sandy loam




Tae-Jun Lim, Jin-Myeon Park, Jae-Seung Noh, Seong-Eun Lee, and Ki-In Kim 255

Table 2. N, P and K application rates of chemical fertilizer and slurry composting biofiltration (SCB) sources under subsurface
drip fertigation.

Chemical fertilizer (A) SCB (B) Total (A+B)
Treatment
N P K N P K N P K
-------- kg |V p— - kg Y p— SRR O ¥ ——
Semi-forcing culture
SCB 0.5N + Urea 0.5N 55 69 6 55 11 96 110 80 102
SCB 1.0N 0 58 0 110 22 194 110 80 194
Urea 1.0N 110 80 102 0 0 0 110 80 102
Retarding culture
SCB 0.5N + Urea 0.5N 55 70 9 55 10 93 110 80 102
SCB 1.0N 0 61 0 110 19 186 110 80 186
Urea 1.0N 110 80 102 0 0 0 110 80 102
H] 1,0N AL 7 Hu] F9o QUAF ek} Zhe] & 720A, USA)E ZH35¢lal, E¢F EC 168 &9 &
F & TARE & S5 disiA Zzh ARk Conductance meter (YSI Model 35, USA)E #4814},
FEEEof| gk AARe HgF UWAF AH|ST (Table F71E2 Tywin®] (Nelson and Sommers, 1996), 3¢l
2). ¥ & WAL 4 m? (0.8 X5 m=E AR7EL AFS Lancaster (Lancaster, 1970) 2.2, ]34 K, Ca,
50 cm® o] i 3WHER O R S¢lt EoFo Zlo] Mg IN-CH;COONH, (pH 7.0) ¢t3-8&H o2 ZZEs}o]
ol w2 date] dae §ESA o] Aujara el A4 ICP-OES (MX2, GBC, Australia)& AM8-5to] S 35F3AT
% 85U pEER $ 25U EFLAE ©]&5to] 0 it Aas 2M KO= 3]E5E0] Kjeldahl (B-316,
~15, 15~30, 30~45, 45~60 cm®| ES F|5}o] Bichi, Switzerland)2 ZF3F % FFAEZE 0 0INZ
=453 2 Asto] AASETE (Mulvaney, 1996), Al&EA4] AlE+=
0C A AR T EHd ARE 4 2389 (HCO.:
= 35 ¥ S AFol AHEE AT A A HSO, = 10:) 2= 54] Eaf5te] Ha= Kjeldahl ¥ (NIAST,
Ayl A AFolo] 7+AL 20 emo]w] 2.1 L h'o & 2000) 2.2 Q1A+ Ammonium—vanadate®] (Gericke and
For AHs TFEE YR FHEA (Vered, Kurmies, 1952), 252 HAEd=2dw4H (NIAST, 2000)
Metzerplas Inc.)E ARE-SFTE. A|&da A2 to] tigd oz =A3kq},
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st Eol Aso® Fad 7 =S okttt 2o off ZF A 2jzte] SAA oS vl AESITH
= Wkl 2 20129 22710 AA A Afuistoich. A
A2 49 497 89 31dolm Auh7|THE ZH7E 106 2} Zn} 4 =
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ool 24 HE 72 Ao Aiol§aE A FHHE o83 HE5A] ol Au) oA 249}
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Table 3. The growth of cucumber by N sources in semi-forcing culture.

50 days after planting

85 days after planting

Treatment
Plant height No. of nodes Plant height No. of nodes
cm ea plant'1 cm ea plant’1
Control 82.8a 12.3a 388.8b 40.1b
SCB 0.5N + Urea 0.5N 84.0a 12.7a 411.6a 42.4a
SCB 1.ON 87.9a 12.7a 409.6a 42.3a
Urea 1.0N 83.8a 12.3a 407.1a 41.8a

"Values (n=15) with the same letters do not differ significantly at 0.05% (LSD).

Table 4. The fruit weight and yield of cucumber by N sources under subsurface drip fertigation.

Semi-forcing culture

Retarding culture

Treatment
Fruit weight Yield Fruit weight Yield
g Mg ha g kg ha
Control 188a 62.2b 182a 19.8b
SCB 0.5N + Urea 0.5N 192a 76.4a 186a 29.5a
SCB 1.0N 191a 76.3a 188a 30.1a
Urea 1.0N 187a 75.1a 183a 27.4a
"Values (n=3) with the same letters do not differ significantly at 0.05% (LSD).
G B8 EAEEY] gEel Ao Y oHel  2o]e] fure wEAAY o] Wty ol oAt
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Fig. 1. The concentration of soil nitrate nitrogen by soil depths under subsurface drip fertigation at 85 days after planting (A) and

25 days after cucumber harvest end (B) in semi-forcing culture.

Table 5. N uptake and N use efficiency by N sources under subsurface drip fertigation.

Applied N N uptake N use efficiency
Treatment
SCB Urea Total Semi-forcing  Retarding Semi-forcing Retarding
kg ha'' %

Control 0 0 0 172 54
SCB 0.5N + Urea 0.5N 55 55 110 213 83 37 26
SCB 1.0N 110 0 110 209 86 34 29
Urea 1.0N 0 110 110 207 77 32 21
23 Aol AT @ AEPlo] ofF BoF Zold A 05N + R4 0.5N9] AAo|LEEE wEA Aol A
A A4 0] Hslo A, X ETH| = 0~20 cmZl o] oA 3} 0,349} 0,375 AR F A= 0.29¢) 0.265 22 2
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2ol A= 86 kg ha 'S W3l Au] 1.0NojlA o] A 717t A R &) Al Al Aol Bem A
& FEE eIt Aol a2 AP gl 2 5 QY (Table 2). 22 E2 AFUB|E o]-&7F A4
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