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Table 1. Comparlsons of controlled released fertilizers on head characteristics in iceberg lettuce

production in winter" "

RRCRIED BSD SMGE SMpE oY Fls e e e fras? TPk
Treatment Head Head Head T‘F'IE'( e N R Y FEE Edibility”  Calcium

weight height width Head Core Core Corelength Core deficiency
index® length Width ratio” weight rate
(@  (cm)  (cm) (ecm)  (cm) (%) (2 (%) (%)
AR 8804 163 150 1.09 39 345 0.24 43.64 94.9 0
fErEHE 836.2 162 140 1.16 39 320 0.24 39.28 95.1 5
T-test (5%) * - * * - * - * - -

VREAEEIH 2 103 F 1 F] 10 |1 (Transplant date: Jan. 10, 2014)
WELSFIHA 1 103 & 3 £| 7 [ (Harvest date: Mar. 7,2014)
X ﬁJ‘*?IJ?“EI\T =R SR @ (Head index = Head height  Head width )
Y- “’r-“w@ Pro=plrefa= /SR x 1009 (Core length ratio (9% ) = Core height / Core
length)
PR A = (IR — e AR ) /% SR x 100 % [ Edibility = (Head weight — Core
weight ) " Head weight x 10096 ]
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Table 2. Soﬂ analysis data before and after controlled released fertilizers trial in iceberg lettuce
production in winter"”

MCERED BC(1:S)  pH  FEYET fSEEE  fRES g £ aefEsR
Treatment (dS/m) (1:1) organic exchangeable exchangeable exchangeable exchangeable
matter(%) phosphorous potassium calcium magnesium
(mg/kg) (mg/kg) (mg/kg) (mg/kg)
Al 0.17 7.4 1.13 164 72 2,641 148
P
0.64 7.27 1.13 175 64 3,073 226
7 1 £k
AT
. 0.66 7.31 1.09 158 68 3,447 233
572 ErE
SomEe_
S 0.68 6.59 L1 204 69 2,924 226
5 3 FrHE G
TSl 0.6610.02 7.06£0.40 1.11£0.02 179+24 6713 3,148 £ 269 228 t4
it —
- 0.34 7.43 1.07 180 50 3,208 203
BT 1 ETR
fgl = ’%’""'—
0.37 7.25 1.11 193 47 3,223 214
Y2 B
ot e —
e 0.44 7.62 1.07 154 45 3,544 229
BV 3 Fi kB
T A5l 0.39+0.05 7.43+0.19 1.08+0.02 176 +20 4713 33251189 215113
Y ?‘ﬁﬁ?ﬁlj HIETUALF T C 102 F 12 ] 26 |1 (Soil sampling date before trial: Dec. 26, 2013)

Lok VAT I 103 3 FJ 7 |1 (Soil sampling date after trial: Mar. 7, 2014 )

%ﬁﬁﬁ? 2 F] 24 IR 4 5] 16 PRI o SRR ITRARLUIA 3 BT SR
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F'E“’I‘E’nﬂf’i”[ RIS CVRCRIRE o (H B AR R OR TR W | SRR R R AR
SRR (A (B R IR

ﬁ‘éﬂ*ﬁu PrEgtaH ﬁ?ﬁﬁe—ﬁﬂm FEEPPRFGPIRERS 5 0.1 22 FIFH 455 | N-P,O5-
K,O 53|55 30.3-20.9-23.5 2207 » [ 14 SR EPHRIG TSRS 0.1 2 FI5HEH | N-P,05-K,0
ST WIIEL 23.5-23.5-23.5 2207 o {#] mﬁ“%@l”’#g 0.1 7% i3 7 = W EURISHG | N-P,O,-
K,O 53 [lIEh 40.75-21.5-22.5 7 » [B1 48P sy 2pIgs VPG 2 | B F%Efé Jﬁ”@ﬁq ETEETR
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Table 3. Comparisons of the different controlled released fertilizers on head characteristics in

iceberg lettuce production in winter"""

HEPE RAD AR AT Y e e el e pad’ Pk
Treatment Head Head Head }“'[E‘\f [t ?F}’E[I’ R Y PFEQ Edibility”  Calcium

weight height width Head Core Core Corelength Core deficiency
index® length Width ratio” weight rate
(8  (m) (cm) (ecm)  (cm) (%) (2 (%) (%)
Bl 5763 137 143 096 419 251 0.30 28.16 95.0 0.83
FIAERer 5786 13.6 143 096 452 253 0.33 29.26 94.8 1.66
TSRS 4926 13.6  13.7 099  3.80 239 0.28 21.31 95.5 0.83
LSD (5%) 20.0 0.3 03 029 059 0.06 0.04 1.77 0.3 -

VL@EIHFJ 103 =

W;"qsr 1] @ 103 =

X fT*FJ?F“Elr = fﬁr&oﬁ’ Z]M# % (Head index = Head height ~ Head width )

H[ B e
1ength)

TR A = (R -

2 F] 24 [ (Transplant date: Feb. 24, 2014 )
4 FJ 16 ! (Harvest date: Apr. 16,2014)

Fe=flrefs= /2Rl x 1009 (Core length ratio (9% ) = Core height / Core

welght) /" Head weight x 1009 )

HieA=g ) /% 2R x 100 9% [ Edibility = (Head weight — Core
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Table 4. Soil analysis data before and after the different controlled released fertilizers trial in

iceberg lettuce production in winter"”

IﬁﬂVT [Fil#)

ECECEED EC(1:5) pH FRSET EpIEEEE RS EpRAES R
Treatment (dS/m) (1:1) organic exchangeable exchangeable exchangeable exchangeable
matter(%) phosphorous potassium calcium magnesium
(mg/kg) (mg/kg) (mg/kg) (mg/kg)
jrﬁZi*B*” 0.50 7.70 1.59 52 68 2,866 377
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il ” Tq 0.69 7.66 1.79 115 62 2,622 379
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fer =
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Y2 EiHIE
[ - - 0.79 7.32 1.65 91 45 2,850 396
BY3E ’FEEE
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103 F 2 5] 4

[ R A
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[ (Soil sampling date before trial: Feb. 4, 2014 )
103 &F 4 5] 16 [! (Soil sampling date after trial: Apr. 16,2014 )
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Table 5. Comparlsons of different types of nitrogen fertilizers on head characteristics in iceberg
lettuce production in winter" "

FECEE RO SR SMEE S e s flesdE s [ AsR® BAE PSR
Treatment Head Head Head fF’IEI\'T e ET N Y FEE Edibility” Leaf  Calcium

weight height width Head Core Core Core length Core weight deficiency
index* length Width  ratio”  weight rate
(& (m) (cm) (cm)  (cm) (%) (€9) (%) (2 (%)

367.0 11.07 11.5 0966 9.70 2.16 0.87 23.53 93.2 3779 67%54

R
2 13430 11.02 11.69 0952 9.52 2.15 0.86 21.71 93.3 424 200%94
ql.’.‘

o=l

s = 3095 10.58 11.14 0958 8.64 2.14 0.82 19.46 93.2 3.47 50%43
1Pl

LSD (5%) 199 024 031 0.289 0.52 0.06 0.05 1.31 0.6 0.21 -

VREAE I 2 103 7 4 F] 24 |1 (Transplant date: Apr. 24, 2014)

W?%ZL[SF 89 : 103 & 6 £] 4 ! (Harvest date: Jun. 4, 2014 )
T* = :Tﬁ’r" @/ j‘@nﬁ (Head index = Head height  Head width )
Hl WF”W Fe=pref== SRl x 1009 (Core length ratio (9% ) = Core height / Core
length )

ZFI‘ Ak = (BIFE — =g ) /B 5RE x 100% [ Edibility = (Head weight — Core
weight ) ~ Head weight x 1009 ]
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Table 6. Soil analysis data before and after different types of nitrogen fertilizers trials on head

characteristics in iceberg lettuce production in winter"”
WEEED BC(LS)  pH ST SRR fRERE  fRER fpieE i
Treatment (dS/m) (1:1) organic  inorganic exchangeable exchangeable exchangeable exchangeable
matter(%) nitrogen phosphorous potassium calcium magnesium
(ppm) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
?_Zi‘“jﬁ'] 0.59 7.34 1.69 - 175 63 2,473 344
AT (e
P E,L_L ) 0.56 7.55 1.87 6.14 184 82 2,844 179
—5T 1 EIHB
AT (e
R (jl' S ) 0.51 7.22 1.89 7.05 188 104 2,486 180
— Y2 £k
°£ Ji“l( I"rﬁu
0.56 7.13 1.77 6.00 202 95 2,475 165
—373 %['FZ]EL’J
FERPL (e
o (jL_L ) 0.47 7.10 1.75 7.64 197 86 2,425 168
—74 PJFE]E
A il 0.531£0.04 7.25+0.21 1.82£0.07 6.71+£0.78  192+8 92%10 2,558 193 173£8
69T (BT
e 0.51 7.43 1.76 6.88 176 68 2,618 231
—37 1 EIHI
TR (2T
e 0.52 7.32 1.73 7.10 180 80 2,357 175
— Y2 E kB
fE4 1 (B
o 0.48 7.24 1.79 7.63 190 120 2,312 177
—37 3 FIHI T
1R (B
0.51 7.03 1.85 7.29 207 109 2,477 179

— 5V 4 i

ot il 0.51£0.02 726 +0.17 1.78 £0.05 7.22+£0.32 188+ 14 94 +24 2,441 £137 190 27

BRIV E )
0.50 7.61 1.79 6.98 172 81 2,713 239

—3Y 1 Ik

BT )
0.58 7.50 1.81 6.65 208 71 2,779 188

— 37 2 FIHI

TR (T )
L 0.54 7.52 1.82 5.52 177 63 2,965 190

— 57 3 FIHIE

(IR Q D)
L 0.72 7.41 1.74 5.84 181 61 3,060 183

—374 1;[?5:' ity

Ty ['gj 0.59+£0.1 7.51+£0.08 1.79£0.04 6.25£0.68 184t 16 6919 2,879+ 161 200 =26

:*:EAH'J-F IV 0 103 & 4 5] 6 |1 (Soil sampling date before trial: Apr. 6, 2014 )
£ SRER G 4 IV THY 1 103 F 6 £| 4 |1 (Soil sampling date after trial: Jun. 4, 2014 )
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Table 7. Soil analysis data of organic nitrogen after different types of nitrogen fertilizers trials in
iceberg lettuce production in winter”

T EIETE! SASTE R o E - FANNTI P
Treatment inorganic Ammonium Nitrate Ammonium/
nitrogen nitrogen nitrogen nitrate
(ppm) (ppm) (ppm)
oAl - 175 63 2,473
AR (T9RY) —BT 1 1 h e 6.14 184 82 2,844
AR (IR ) —27 2 ik 7.05 188 104 2,486
AERPT(IYRY) —2 3 Er 6.00 202 95 2,475
AR (YR ) —5Y 4 ErFrlGh 7.64 197 86 2,425
T35 i 6.7110.78 192+8 92+ 10 2,558 £ 193
ST (BT —3T 1 G 6.88 176 68 2,618
et e (Bl ) —3T 2 G 7.10 180 80 2,357
RSP (RT) —257 3 kb 7.63 190 120 2,312
TEHERT (B0 — BT 4 F 7.29 207 109 2,477
T 15 i 7.2240.32 188 + 14 94 + 24 2,441 + 137
fEt= PR ) —2Y 1 ErF Gl 6.98 172 81 2,713
FEHEAR Iy R ) —37 2 Bkl 6.65 208 71 2,779
[E= o (9 R ) —3Y 3 ErFE 5.52 177 63 2,965
PR ) —27 4 v 5.84 181 61 3,060
14 i 6.25%0.68 184 % 16 6919 2,879 £ 161

7SR IV I 0 103 F 6 5| 4 |1 (Soil sampling date after trial: Jun. 4, 2014 )
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Application of Controlled Released Fertilizers for

Iceberg Lettuce Cultivation'

Hsieh M. H. and W. J. Jiang’

Abstract

The purpose of this project was to reduce the impact of labor shortage in iceberg lettuce
production for exportation by using controlled released fertilizers. We expected that the fertilization
would be reduced from three or four applications to one application during period of iceberg
lettuce cultivation. The principal methods include (1) evaluating the efficacy of the controlled
released fertilizers through calculated application in winter, (2) estimating the cost and efficacy
of the different controlled released fertilizers through the calculated application in spring and
(3) investigating the influence of different types of nitrogen fertilizer on head quality in summer.
Results showed that the treatment of controlled released fertilizer through calculated application had
significantly increased the head weight and reduced the fertilizer consumption by approximately
51.6%-46.9%-37.9% with N-P,0,-K,O in winter cultivation. In spring cultivation, the treatments
of two different brands of controlled released fertilizers also had significantly increased the
head weight and reduced the fertilizer consumption by approximately 25.6%-4.7% with N-P,Os.
However, the least possible cost of locally produced controlled released fertilizers approximately
doubles that of traditional common fertilizers. In summer cultivation, the treatment of controlled
released fertilizer without nitrate nitrogen also had significantly increased the head weight compared
to a traditional fertilizing treatment that contained nitrate nitrogen and one that did not. In the
treatment of controlled released fertilizer without nitrate nitrogen, the leaf weight was significantly
higher than the traditional fertilizing treatment without nitrate nitrogen, but significantly less
than the traditional fertilizing treatment with nitrate nitrogen. This research had proven that the
application of the controlled released fertilizers increased yield as well as soil EC and decreased the
fertilizer consumption. However, the higher cost of the controlled released fertilizers was still the
main issue. In the future, the controlled released fertilizers through accurate application should be
evaluated more to study whether fertilizer consumption can be reduce more or not. Using increased
controlled released fertilizers use can be realized in iceberg lettuce cultivation for exportation and
increase the competitiveness of the export vegetable industry.
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