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Establishment of extended production
period and fertilizer-saving for
exportation of iceberg lettuce
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The purpose of this project is to extend the production period of iceberg
lettuce for exportation, conserve irrigation water, and increase the
weight ratio of minimally processed lettuce to above 70%. Drip
irrigation, different varieties, and controlled release fertilizers were
studied separately. Results showed that drip irrigation can save 50% more
water than flood irrigation. In the summer variety trial, TOSCANAS had a
significantly higher head weight than the control (Green Sixth), and had
zero plants with tip-burn, while the control had 3%. The treatment of
controlled release 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,0 in winter
cultivation. In spring cultivation, the treatments of two different
brands of controlled release fertilizers also had significantly increased
the head weight and reduced the fertilizer consumption by approximately
25.6%-4.7% with N-P,O,. However, the least possible cost of locally
produced controlled release fertilizers approximately doubles that of
traditional common fertilizers. In summer cultivation, the treatment of
controlled release fertilizer without nitrate nitrogen also had
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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 release 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 has proven that the application of the controlled release
fertilizers increases yield as well as soil EC, and decreases the
fertilizer consumption. However, the higher cost of the controlled
release fertilizers 1s still the main issue. In the future, the
controlled release fertilizers through accurate application should be
evaluated more to learn whether fertilizer consumption can be reduced
more or not. We hope that increased controlled release fertilizers use
can be realized in iceberg lettuce cultivation for exportation and
increase the competitiveness of the export vegetable industry.
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Figure 1. Drip irrigation in a field |Figure 2. Drip and flood irrigation in
allocated for iceberg lettuce iceberg lettuce production

exportation following GAP procedures

T 1 GEBRE EOR /KRR R R A R 2 BE BRI MR b ™

Table 1. Comparisons of drip irrigation and flood irrigation on head characteristics in iceberg lettuce production™*

B BRAR BREER g 1L 1L e HRRS

E#f Hed Hed R HE  RE® REHL Edbiiy

R Head weight  height  width Core Core Core Core length (%)
(9) (cm) (cm) length width weight ratio’
(cm) (cm) @) (%)

ik 596.7¢60.6 13.31.1 14.8£1.2 4710 2.740.2  29.946.5  30.848.0 90.11.4
FoREE 08801607 13.7+.2 13.6+1.0 40410 2.440.2  30.5#6.8  28.847.0 90.31.6

“SEREEHEA 102 4E 11 H 9 H (Transplant date: Nov. 9, 2013)

“FRUCHHER - 1034F 1 H 10 H (Harvest date: Jan. 10, 2014)

THUOVEEELL = FUEEERKEX100% (Core length ratio (%) = Core height,~ Core length)

PHEER = (BEERE-P O E)/EEEREX100% [Edibility=(Head weight-Core weight)/Head weightx100%]
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Table 2. Iceberg lettuce variety trial in summer "

B - PURTR FRFER i~ i~ i~ W% 7
T LR
5465 P?ant No. of Head  height  width SHE Core Core  Core ratio”
width outer weight  (cm) (m)  &(cm) length  width length (%)
(cn) leaves (@ (cm)  (em) f?(%)Y
Caledonas 3813 1235 35983 1285 1070 1397 231 4340 10928 123
Toscanas 3798 1310 41807 1156 1161 1011 221 2635 @754 0
FE19F 3931 1358 32387 1040 1218 691 2131922 4907 200
EH6SE 3944 1437 35087 1155 1149 1051 218 0 2391 9L14 32
FETH 3008 1420 32393 1123 1134 991 220 2202 8817 31
ZE139% 3058 983 25873 984 1023 758 205 2056 7638 0
LSD (5%) 2.2 0.8 54.7 14 11 1.0 0.2 4.5 17.3

VEFEHEA © 1034 4 H 24 H (Transplant date: Apr. 24, 2014)
“BRUCHEA : 103426 H 4 H (Harvest date: Jun. 4, 2014)
THUOVEEELL = FUEEAERKEEX100% (Core length ratio (%) = Core height,~ Core length)
THE® = (FERRE-P O E)/EER EX100% [Edibility=(Head weight-Core weight)/Head weightx100%]

% 3. GEEKE S A SRRk (F EEf

%ﬁ WX

Table 3. Iceberg lettuce variety trial in autumn™*

BRAEE BRRRAE

Pl

Pl

L TERER

% PE D . el e
lad FE EHE Head  Head . MR HE REME Tip-bum
2465 Plant No. of Head height widh °*“# Core Coe Coe ratio’
e width outter weight (cm)  (cm) E(cm) length  width lengﬂYl (%)
(em)  leaves (9) (cm) (cm)  ratio
(%)
Caledonas  37.7 127 3378 125 107 130 2.3 444 1033 200
Toscanas 375 135 4160 110 11.6 9.2 2.1 247 838 0
FE51% 394 127 3177 105 129 7.2 21 180 705 533
Efl6% 405 145 3713 116 115 100 21 256 870 133
®&7% 401 145 2828 108 114 86 22 199 803 67
ZE13% 305 100 2789 97 10.2 8.2 2.1 204 846 73.3
LSD (5%) 1.4 0.9 447 1.3 1.3 1.6 0.3 7.4 7.0

VEMHEE 103429 H 18 H (Transplant date: Sep. 18, 2014)

“ERUCHHEE - 103 4F 10 H 29 H (Harvest date: Oct. 29, 2014)

THOVEEELL = FUOVEEAERKEEX100% (Core length ratio (%) = Core height,~ Core length)
PH[ER = (-0 E )RR EX100% [Edibility=(Head weight-Core weight)/Head weightx100%]

AT RijkZwaan e A F]5 | A RECEEMBE TR G IFIE BT AGKEE
Mifantd - EIELfEEEEEEREY 6 H 4 HOEMHK 41 RONESENEUL - slBadiRER
2BV AL E A 6 SRTEEREE £ 350.8 452 » 55 6 {EftatinfdE b % Toscanas BEBKE
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B(418.2 Are)EE S H IR B e i Bt Sn (R A 6 5% K Toscanas) Z #EER
TRBERANTT ARy 3%k 0 > s\ BRdE R BURH IR fnfi i A1) 6 SRIEEKE /Ry 350.8 %2 > 53 6
{El i (% Toscanas TEEKEE 8.(404.7 A7) L ¥ R An e » Aipal — an (A 6 57
Toscanas).Z FEEKTEBER A5 51 By 3% 52 0 > ek — i f O R ER (O /AR
TEX100%)91E 85% LA E - LR RIS H AT R 2 13RS -

AR fEEL GRS 10 H 29 HCETER 41 R)ZESRPRIL - slBRssRER 308K
HHIR LT A 6 SEIEERE &y 371.3 A% > 55 6 (EftSlAnfE T % Toscanas FEEKEE(416.0
N T S R e A SRR (R A 6 5% K Toscanas) 2 SEERTHEERAN T £ 13.3% k%
0 MRz —infE 2 O R PR O R ARG 100%)554E 80% AL - O RATZ
H AR 2 EEERR

=~ XEERRANDH S B B A RS

A3 ER H H A AE ELi R R R R L AR (1B T B HE Z AERHE e - SR
Z RPN A SH AR R R A T Al 3B AE T 2 A 2R 510 S B M FH AT RHEER
it FHE - Wi e M A A Z LSRRI TR aR R A RUAT, - A A R AR it
PEEE—IMEA - BT THERC R BEKE (R AR 2 BRI TR i B BB e R A B 2 T e
R e A R T FH & o B R = ZOEHEE A -

aBRE RIS 1 A 10 HAEHE > 3 H 7 HERUL - BRI aa R a1k 4. BUR - 58K
E L GRRIIADRHEACAE < BERRER ~ BRI ~ oo R R O I B S R B THERE -
BHE=Z A - (H SRR IR AT A < BRIP FE BB B R T AL R EE 4R

TEBEBRE I ATEERAE R - MEPAGR AU AD R AE A& 0.1 A EETHEA N-P.Os-K0
TIH Ry 32.6-17.3-21.6 A1 EITHEHLEE A& 0.1 2~ BUET TR RAE K =JOE ST
it N-P-0s-Ko0 5351 By 67.3-32.6-34.8 237 > MEAE(L SRR AUAC i AC A 2 | R s AT
HiE R EAH4Y 5.296 » BURHCR =R S E A B e - HEEREAH
fEft -

S H LI TECE B RS E 2P » — R IBEIE B > REREGE R
BERR - EE R RTERAES" o A EIEREE R 2 BREUS RIS AT LS R - BRAE(S
R SR AURHEACAH AR R RS - HA E R BRI B ERAE R R BRI
EE{E) M ERE = > SRREIUADREACAH 2 BRI AT IEIEKIE - BT R e B AH < TR BRES
2= - HENHENARE AL 2Bt R G BN ER B E - LU (Camellia
oleifera{EREERIFE =G - RENGREE ZEHAAFAFER B TR aEE
R -

FF O FEGEER N RIS ) RIE M EE VIR > (RN TP ik 2 nI &l i
WL - HEZA IR R B T O IR e BRI R DRI EAC A 2 T O B R A
BT THERC R BEAH - (H of ORI R P DR BELEK S B (TP DR AR =X 100%) 1
AT 0 H A B [(EERRE — T E)/AEEREE X1 00% 1 — pr FR ] IR MH B2 52 » 1]
PN E S e R R EAC A ERME T T HEAE R B4 2 BEBRELIN T 20 B EERARAT - EEAMIY
AAEEIRF T H MR A EAGEZ =it 30°C RECKR - BT AL ER A B TR B
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(ERAFSIE) 58 A2 5% » SRR DRI bR R TRIsEE & A= T iEhstas A

R A GEEKE BT E A S R AR HEHE LB THEAC A 2 BBk MR e

Table 4. Comparisons of controlled released fertilizers on head characteristics in iceberg lettuce production in winter

vV, W

SEEE  EERE RS BB B o B POEE L TERT JHER
Treatment  Head  Head  Head $58{* HE HE &MY HE  Edbliy® Cldum
weight  height  width  Head Core Core Core  Core (%)  deficiency

() (cm) (cm)  index®  length  width  length  weight rate
m)  (m) ol (9) @)
(%)

IRk 8804 163 150 1.09 3.9 345 024 4364 949 0
BITHE 8362 162 140 116 3.9 320 024 3928  95.1 5

T-test  (5%) * - * * . * _ ¢

VEEHEE 10341 F 10 H (Transplant date: Jan. 10, 2014)

YERIGHEA © 103423 H 7 H (Harvest date: Mar. 7, 2014)

ERRIFEE =ERARR | BRAETR (Head index = Head height,/Head width)

TR REEE = JUi R AREEX100% (Core length ratio (%) = Core height,Core length)

TR = (BEERE-TO M E)/EEEREEX100% [Edibility=(Head weight-Core weight)/Head weightx100%]

g TIEAL SR SR 5. SRR R 82 EC H R
ARt e B e N ETHAC R - R E 58 pH H - ARE - ARk - F
B FG A S EARIEAAT - SRR M R - MG R A AR S iE B R B £
Wieis AR R B BT THE AL SRR B - AL T SRR B i S A M B
HETTHEH - BA T EEY BT R ICE R B S BT Rt B R R R AT
ke At T BC (Bt s BT AE R A -

5. EEREE N AAEE A ER I AR e B T A A e {8~ IR T oA
Table 5. Soil analysis data before and after controlled released fertilizers trial in iceberg lettuce production in winter™”
PRI TE H EC(1:5) pH BERE AR AR0E A0S ARk
Treatment (dS/m) (1:1) organic  exchangeable exchangeable exchangeable exchangeable
matter  phosphorous  potassum  calcum  magnesium

(%) (mgke)  (mgke) (mgkg)  (mgkg)

B 0.17 74 113 164 7 2641 148
RELE1EER 064 727 1.13 175 64 3073 226
RELE2EER 066 731 1.09 158 68 3447 233
RELEIEER 068 6.59 111 204 69 2924 226

FiHEME 0661002 7061040 1.1140.02 17924 6743 31484269 208+
BT ERE 034 743 1.07 180 50 3208 203
BITRE-F2EEE 037 7.25 111 193 47 3223 214
ETESE I ERE 044 762 1.07 154 45 3544 229

¥ 39 0391005 7430.19 1.0840.02 17610 4783 33251189 215%13

f%ﬁ%ﬁ?ﬂiﬁéﬁﬂﬁaﬂﬁ 2102 4F 12 A 26 H (Soil sampling date before trial: Dec. 26, 2013)
PekEnte TIEEVEEHHEA - 103453 H 7 H (Soil sampling date after trial: Mar. 7, 2014)
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Besh —HEpa T 2 13 BC (HRARBY = > e (R AL EALAE Y 0.1 A ERETE
F 100 2 Frifsey 43 Sta gk T IR S DRI 5-15-15-5-3) B par FE R R > N & 54y
S ANTEEE R 3 AR E5HE - BT THEAC SRR BRAH N 5 — JOE AL (SR BT R SR 13 K)
17~ 0.1 2R P it FH 2 85 A 2 4 % $5(0-18-0) 30 AT K88 = TEAECEEREE 32 K)
17~ 0.1 2 Bt P S 2 SRR 43 9%(15-15-15) 120 A7 > BRI EAERSE Fi ik LAY
PESS S A B e B RE SN - PR I BEC (HIEE S -

0 ~ FEGRERATEHS B B A e il S A R R T et

AT 5 H H R EER s R AR (A5 BRI T AE Ko A S ps A B AR (18 17)
T HEZ RERHE FICR ~ Eii A B e s A = AR B I S LB A - sl 2 2 re
PRI AT RIS R ATt 3 BAE 0 Z o3 Ared IR - 8T8 B A AT RS
fi I > PREE AT FEERT RSP e — A » Er R ADRE B - ARHAEAS
ST R ER © R TR e BRAE (Rl B T &1L A L SRR AU ADR — 4F
HTF 158 REELERIER B _ERaE PRI TEH - HEE4E
R BB AE IR S - SRR R AR S R R R B RS T R
Nittst Bz e 2 m WG RIACE R H 2 HESEE SRS E - B FrREATREM
PEEE— AR T IE T AL pr B AR IR ORI 4E BK T 2 MER B B A By e
Tt SRS R & > By =ZCBAERA -

ABREIRIN 2 H 24 HUEHE - 4 F 16 HERUT - slBRIITEERA0R 6. BUR - §5EKES
EEErGRANDR AL AE e H ARG AAC R R A BEBRE ~ BRERIS R O By
B SR ETH- B = B - B E e SR AUAT R B A e H A S R A AR AL
HZ BRI BB E (KB IT AT ra B -

TETEBRE I ITELESE R - #EAEr SRR AUAC R EACAERYRE 0.1 X BEETHE
N-P:0s-Ko0 4351 5 30.3-20.9-23.5 23 > HARGREAACRIFEACAHRYEF 0.1 22 B E T
N-P:Os-Ke0 735l By 23.5-23.5-23.5 A > EFTHEAC IR BRAH & 0.1 A BHHET = 2B
fitiFH N-P:Os-KoO 53751 Ry 40.75-21.5-22.5 A fr > MBI T HEAC me B 4H S AL i BB & L =
Fe R R BRI BE AL AH K H ARG R TURTRHEACAE. - M TSR A AR AEAH 2 Al
=N ETTHEAC R ERAHEY 17% > BURIDRE R £ e R S E - X
TESTER -

A [E] R B ] Z BRI BRI AT EE RS IR (R 6.) - BREeISRIRML » s
RIRCRI AT AHS A B E i e 2 BRI 1S - H BB THEAC R BEAH 2 BRI FE B (BRAEAS R Bkt
REEE TR AR > DB THAL R B 2 SR EAT DB - A R A AR EAE
S Z BRIt AT (DUBIBRTE (E S s -

PO EEER N ) RIE M EEMHIRFIR - DI H AR a2 2 Ok
&~ fuOERERE R OEESEEE S PV EITHEAC R EEAH - 11 H AR R AR EH
(ER PO R S BT AR EAE - B r e SR [(EERE — O E)/EEBR EEX100%]
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FE = IR PR 2 IR B HEN(EUE SR B HE R EAC A BB THEAC e B AH 2 3
BREEHI T R EERARAT - BRSNS = H _ERIERH IR E R 30C REKR -
ZIARR I A TR EBRESIE) - S ARG 2% LA T -

2 6. GEEEENBIEREITRAE S P AN E 4 e bt 2 SRR bl ™
Table 6. Comparisons of the different controlled released fertilizers on head characteristics in iceberg lettuce
production in winter”"

SEEE O ERRE RS EEE BP ho o ol o WEXS JHER
Trearment Head weight Head Head 5% #E HE &KEML HE Edbiliy” Caloum
(2 height width Head Core  Core  Core  Core (%)  deficiency

(m)  (cm) index® length  Width  length  weight rate
m) (m) rato’  (9) @)
(%)

E 5763 1377 143 096 4.19 251 030 2816 950 0.83
HASRE 578.6 136 143 096 452 253 033 2926 948 1.66
BIThEi 4926 136 137 099 380 239 028 21.31 955 0.83

LSD (5%) 200 03 03 029 059 006 0.04 177 03 -

VEEHEE 10342 F 24 H (Transplant date: Feb. 24, 2014)

VERUCHET 0 103 4E 4 H 16 H (Harvest date: Apr. 16, 2014)

ERRIFEE =ERARR / BRAETR (Head index = Head height,/Head width)

TR REEE = JUL R AREEEX100% (Core length ratio (%) = Core height,Core length)

THIER = (BEERE-TO M E)/EEEREEX100% [Edibility=(Head weight-Core weight)/Head weightx100%]

SBRATTR 2 TR ATaE IR GR 7B E Z R A DR R B4~ IR AR
e BREE N ETI R - R EAREE - AR AR SEE EE T
GERA R e E I MR R E - A AT B AT HIRAC I o & SR AHED
B BUR =T 2 EC E AN M e B 2R S - EC B s R A
BRI R A RIGRAC R SRS - (RIS Y 3% » i BC EFtS @ =%
HZICHHE - & 0.1 AREEFERIDREHEE - ARG R K8
TTHERIEREAH T RIS 20.9 AT ~ 23.5 AR 215 Afr » HRERIEsEA T B2 A
R A B ATAE SR A 10519 =T~ 11445 ERd K 102412 =5d > FFaHiEiE S 2,
(R

185 pH ([HEbEEE: » RS R E A E RS pRUN IR 2 RS V(R - HE
AR AT RE 2= B SR R AT ke D AR AR, 2 B S 2 s RE E PR ZRRR
Hp AR (NHe+-N) FEBSAEERE MERERE - B T3 L - METTHERLEREEAR -
Tt HRCHHSRIRIR B 25 - S5 A ZACHR: 5 SR R =T 43 57 - 18 —H Z FUR R #ERE S+
THIRRE S+ PR R REE > HEN T RE ¥ IR bR B (DL R S R R AR e B AH I

FERCRHE A R EL#E - MEF 2 r SRR ADRER B AR 0.1 A EEETHEA N-POs-K:0 47
Al % 30.3-20.9-23.5 A 3 HABGER AT IEAHS 0.1 A EEETHEA N-POs-Ko0 731l
Ky 23.5-23.5-23.5 A7 5 BT HEALERERAHEF 0.1 A BEEHiE A N-P0s-K20 735 £y
40.75-21.5-22.5 N - ZrASARIIACR R HALE B THEAC R EELHAYT N(74.36%)
P:05(95.35%) ~ K:O(104.44%) > ZraskFERIHDR R R BT THEAL B EEAHHY N(57.67%)
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P:05(109.3%) ~ KoO(104.44%) - RE I FH 2 e & e R e i BR AH A BB BT AE AR

R S ENFERBIN S B B M e R B )RR IR iR 2 +
SERE 53

Table 7. Soil analysis data before and after the different controlled released fertilizers trial in iceberg lettuce production

1n winter"
REDAH ECLS) pH  ARE AR AAER AR AUED
Treatment (dS/m) (1:1) organic exchangeable exchangeable exchangeable exchangeable
matter phosphorous  potassium  calcum  Magnesium
(%) (mghke) (mghke) (mgke) (mglke)
Bt 0.50 1.70 1.59 52 68 2860 377
EHGEEE-S | ERE 0.86 6.66 147 114 1 2385 361
EEGEEE-S2ERE 093 694 163 104 66 2818 425
EnGREL-$ 3 EHE 0.84 1.15 1.65 96 59 3059 466
T35 H 0.88£0.05 6.9240.25 1.5840.10 10549 6516 2T5AEM) 4TSS
HFEFRELS | ERE 0.77 1.10 147 114 55 2464 347
FEFERE-S ) EEE 0.76 113 1.53 115 64 2576 360
WEFEBE-EIEERE 069 766 179 115 62 2622 379
T E 0.74£0.05 7.3040.32 1.60£0.17 11415 605 2554481 362%16
BTE-5 | EEE 0.80 6.56 1.51 116 58 2446 362
BT 2 EEE 0.90 6.96 1.57 99 43 2412 389
BT I EEE 0.79 1.32 1.65 91 45 2850 396
T35 H 0.83£0.06 6.9540.38 1.5840.07 102812 5047 25704244 382418

Rl ERHUE H A 1 103 422 H 4 H (Soil sampling date before trial: Feb. 4, 2014)
“etEne TIEEVEEHHEA - 1034E 4 H 16 H (Soil sampling date after trial: Apr. 16, 2014)

Al B Sz & A T

| ERGERERALRR AR 0.1 AN EEFHERT 140 2 T IREEES 43 528285 P e SRk -
B 40 AT 450 7T - BHSERY 140 227450 TT/A40 2 Tx85%=1338.75 TC + 40 AT
TR S EE A 86 40 AT E(E 450 T » —HEEESEERLY 15% - B2AEN
40 A FTx400 TT/A40 A FTx85%=340 TT N E TRt AR LB EE /NG TSR 1338.75
TT+340 7=1,678.75 Tt ° H RIS RS AR s R S s R A R g A T B E
ATRE Ry 50 7C > E{hE A ER4EE A A 0.1 A HEFE 9,000 7T -

2. AR FE RNl gR B4 © 4R FRRIARhA Bt (ERERTHE A > 0.1 2N EEHIEA 195.83 AT
FETF 158 868 20 AT E(E 1,500 7T - BEHERE 0.1 ABEFE 195.83 22 /7%1500 7T/20
INFP=14,687.25 TT

3BT R A © & 0.1 ABEETHE 60 AT ESSHRERAE 311 - & 10 AT EE 450
I B 60 AT x450 7/10 23 = 2,700 7T 5 25 AN Tifigss - SEL 40 N TEE(E 285
TC 0 B 25 N TX285 TT/A0 AN T=178.125 7T 5 25 AN T 2=HRE 5 5% 6 40 AT
{8 425 7C » BFHEER 25 A Tx425 T6/40 243 T=265.625 TC + 90 AT 2Z AL 43 57EE 40
INTEE(E 566 7T » BRI 90 A FTx566 TT/40 A =1,273.5 7T » &&HE 0.1 A EALESL
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& K 4,417.25 7¢ - HI0 E=ZCBREATEM » & 0.1 AEFICEER & 150 7T -
TRET 300 STCh E S I REER AL E ) - SEHE 0.1 AR 4,717.25 7T

H ~ EfEGRRNDRHE ARl KA R SR B R s

AT H BREEEAANE RRIE 2 1% - BEITEERBACIE AR - W /RTEEARIR
ISR E SRR E - TR R 2 ERPIATA A S — K T AR AIAE
BHEHE AR ) KR T RIFSRIAD R S H & A 5T S A E 4 R AR R
Wl ) A N B S SR R A DR e B 2 T R B IBITHEAL iR A - AR
SR RZ Bk (Pecan) A [F] #2008 EUEL B EURSH LRI ELEOHIEIE Y - B EE S
B2 /RN EEL FALERIR » ELEE S (specific leaf weight)fi{E - RIBEAL FIRAVES R B -
MR AC R e SRR B A (Rl 2R N > ATRE (AN AR e e >
PRIt B > BEAACHEHRRERR N—8EE 2 T REERE ) B E il A E
TR T > MEZRRHE S HCR Z SR & R R R EREE A KB
BITHC e - R RSB " 2, EEICK - e TR R ES
A SUR RS AR E IR R F R R RE R ST E I IR E R

2 8. B B B IR AR TS R R F SURAH AT LB SRk R b

Table 8. Comparisons of different types of nitrogen fertilizers on head characteristics in iceberg lettuce production in

A
winter

SEEE  ERRE RS BEE P PO PO PO L HRRT BRE O THEX
Treament Head Head Head 5" HE HZE £E" HE Bdbility” Leaf  Calcum
weight height width Head Core Core  Core  Core (%) weight  deficiency

(@ (m) (cm) index" length Width length  weight (2) rate
m) (cm) a0’ () (%)
(%)

B 3670 1107 115 0966 970 216 087 2353 932 379 6.7454
SMETE 3430 1102 1169 092 952 215 08 2171 933 424 20,0194
WEEETH 3095 1058 1114 0958 864 214 082 1946 932 347 5.014.3

LSDGS%) 199 024 031 02890 052 006 005 131 0.6 0.21

"SEFEHH 0 10344 H 24 H (Transplant date: Apr. 24, 2014)

YERUGHEA © 103426 H 4 H (Harvest date: Jun. 4, 2014)

ERAUFS B =ERUERR | BRRE/R (Head index = Head height,Head width)

THOVEEELL = FUOEEAERKEEX100% (Core length ratio (%) = Core height,~ Core length)

THE® = (FERRE-P O E)/EERR EX100% [Edibility=(Head weight-Core weight)/Head weightx100%]

BEAMASR G ER A sk BT AD R B AR BB A THE R B > 4 — (RIS A 118
HETIZ o3t > TE G ER M R LR & - S80f Fl B 2 AR =32 (N-P.0s-K:0)
ZEAr HHFHEIIMHE - DIPERRICRIE T A R B M an B 22 - sBaia i 2 4%
FEAUAD R A~ EUR R e B R R E - ACRILL T IREEAR ) RE DR Rt - 18
TTRERRERAE Sy —fEpR s - —RDL " 20, EalDR AAE - BRI RRe s
HIEREEAPRERRE R So—RLL TIEERE , DR AR > HEIR Rt R R ERRR
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il

sEREIIRIY 4 H 24 HIEME » 6 H 4 HER - BB inas Rk 8. 8 » 453K
BRI fe SRR E TR R AR E B2 R E ~ BRUEEE ~ BRI R ZE R S5
ZEEE TR - H AR ERRE L DA P O RIS ER(%) EEER » SRR AUARR}
fiAEAH & B = N Z B THE R IR - AAMEEE R LA Z B TR A SR
S R R AEAH -
9. Rk BN B R RBRURH T R FE VR R L Ee 2 1S8R ) o
Table 9. Soil analysis data before and after different types of nitrogen fertilizers trials on head characteristics in iceberg
lettuce production in winter"*

AR H EC) pH  ARE EREE ARln ARs  AuiS  Auis
Treatment @Sm)  (I:1)  orgamc norganic exchangeable exchangeable exchangeable exchangeable
matter  mitrogen  phosphorous  potassium  calclum  magnesium

(%) (pm)  (mgke)  (mgkg)  (mgke)  (mgkg)

B AT 059 73 169 - 175 63 UT 344
SRENR-S1EEE 056 75 187 6l 184 8 2844 179
SEEMED-FIEEE 051 72 189 105 188 104 2486 180
SREWR-EIEEE 056 713 177 60 202 95 75 165
SRENR-F4EEE 047 710 15 16 197 86 425 168
T E 0.53H0.04 7254021 1.8240.07 6714078 19248 10 2558193 17348
BIEED-F 1 EEE 051 748 176 688 176 68 2618 JA)
BITEEE-E2EEE 052 12 113 710 180 80 2357 175
BEED-FEIEEE 048 14 119 763 190 120 31 177
BIEED-F4EEE 051 708 185 10 207 109 U7 179
T E 0511002 7261017 1782005 7204030 188t14 044 4413137 190427
BITHEEE)-5 1 EEE 050 761 119 698 17 81 713 239
BIEIE-F2EEE 08 750 181 665 208 71 2779 188
BITHEER)-F 3 EEE 04 752 18 592 17 63 2965 190
BITHE(EE)-SE 4 EEE 072 741 14 S¥ 181 61 3060 183
¥ 39 05940.1 7513008 1791004 6.2550.68  184£16 6019 2879161 200426

kBRI TIEEREH A - 1034 4 H 6 H (Soil sampling date before trial: Apr. 6, 2014)
" Ents TIEREEHT 0 10346 H 4 H (Soil sampling date after trial: Jun. 4, 2014)

B AR =FHEHIAH 2 F 0.1 A HESEH N-POs-K0 7355y 21.5-21.5-21.5 AT » {HEE
BREEHTLLERGS S - BUREAIERL SUR S A iR e 2 ZALE THR E Al A B
W EEEREE SR - M EURA S A MRS 2 SR HE R R B4 - (NG RER ATl v]
MElEYER » RISBHER > AEEEMEEFEIRERERR - MERETIERE
AR K R R AR R FEIAH 575 0 R BERRAMS AR » (B = FlpRPHAH ~ BRI Fa e
Bl > BUREEEREE I MG H N BEBRIC G KRR EL

HU LR (BEER N AR M 50 M RFRIR LR > PR A IE TR BE T A R 4R R AR R
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B2 PuOERE R EEMHIRFIR - HEE SN REE B TICR e - Bt RE
EE(F R ARHERS) Je Al R [(FEERE — OB B BREE X1 00% 1E = B fH] 2 IR
RS > AP AR S R B E IR IR T v] e BB BRAS IR K R B P A3 R A
RAR » FEAMIRFEE IR A MRS H AR FURERE R 35C %
BURR > BT S A TABHEGRESIE) - S RIGFE 5% AL > PUEFREREZ EUR
S AMHBREEZ ZICETTICR R B 2 TR E SRR 20%m s > HEE SR ERE
AR S AR S BT DR B -

% 10. SEEKE EREIEEBRILA S B 5 I aF ik R A RS RAC T Eeiata g 2
TR 8T

Table 10. So1l analysis data of organic nitrogen after different types of nitrogen fertilizers trials in

iceberg lettuce production in winter”

FERRRE S R HE o
RHIEH Inigr%glzfnizL Amﬁﬁium Nﬁi%r?te Afﬁ? (/ﬁ?m /
Treatment nitrogen nitrogen nitrogen - nitrate
(ppm) (ppm) (ppm)
SRR | ERE 6.14 540 0.74 133
GRERL(RER)-5 2 ERE 1.05 6.1 104 511
GRERL(EEE)-5 3 ERE 6.00 4.96 105 474
GRERL(REE)-F 4 EEE 1.64 0.6l 102 646
¥ 3 6.7140.78 5.7440.72 0.96%0.15 6.0741.09
BITEED-5 | EFE 6.88 6.14 0.74 8.34
BITHEED-52 2FE 1.10 511 1.9 257
BITHEED-% 3 EFE 1.63 6.83 0.80 8.54
BITREH)-% 4 EEE 1.29 565 1.o4 345
¥y 7204032 5.9340.73 1.2940.62 5734316
BITHECIRER)-5 | EElE 6.98 595 103 575
BITHECIRER)-5 2 EE & 6.65 575 050 6.39
[BITRE(IRGE)-5 3 EEE 552 4.55 097 469
BITHEEER)-5 4 EEE 584 526 0.59 8.97
¥ 6.25%0.68 5.38%0.62 0.87£0.20 6.45£1.8

PeERT% TIEHEUEHEN - 103456 H 4 H (Soil sampling date after trial: Jun. 4, 2014))

aBRAR 2 HIRHE T T EE R ATR 9. - BURGR IR e B AH R ZHEIE T THC
B ARttt e Brsiianl e BRETT - e R B TR EAE - AREEs
BB E R DR B A R REE B TR e B A iU SR o A& SR A A R
B UAEEIE T TAL R B S e i » BB S IREE B THE R 2EAE - HENTHT
RE (AR R AT R B R REE BT THC R B 5 0.1 A EE AT RIS 4.2 N
A - AMAR S S B = B ERAT TR T R A S R - BE2RE
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FEAUAC R B AE R R BT TAC R AR YR 0.1 S AR e A bEE 7115 & > ZHE
BITHCRE AR 0.1 A E A MR E(E#E 5.72 A [ e SE N SR 2 It HF i
A e AR EP AR R AT AR 8RB0 0 SR FTEL -

FEAA R URAH AL Z s BRI SOREEE H Y - sllapl s TR R a8
Fra @8 S N BRRE S FEERTE 10 - B =g B M 2 AricE H S e R s
EER - HEASERRT TR AL HUR T TR R S B AT R R R M IR AR T
B BB 7 B R T AEE DR S E A, R F
TR RIHDR S B S M P A5 R A [F S BT e ) 2 slBR{& 38 EC HEM
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Establishment of extended production period and fertilizer-saving for exportation
of iceberg lettuce '
Hsieh M. H., W. J. Jiang, A. H. Yang ’

Summary

The purpose of this project is to extend the production period of iceberg lettuce for
exportation, conserve irrigation water, and increase the weight ratio of minimally processed
lettuce to above 709¢. Drip irrigation, different varieties, and controlled release fertilizers
were studied separately. Results showed that drip irrigation can save 509 more water than
flood irrigation. In the summer variety trial, Toscanas had a significantly higher head
weight than the control (Green Sixth), and had zero plants with tip-burn, while the control
had 3%. The treatment of controlled release fertilizer through calculated application had
significantly increased the head weight and reduced the fertilizer consumption by
approximately 51.694-46.9%-37.99 with N-P,0s-K,0 in winter cultivation. In spring
cultivation, the treatments of two different brands of controlled release fertilizers also had
significantly increased the head weight and reduced the fertilizer consumption by
approximately 25.69%-4.7% with N-P,Os. However, the least possible cost of locally
produced controlled release fertilizers approximately doubles that of traditional common
fertilizers. In summer cultivation, the treatment of controlled release 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 release 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 has proven that the
application of the controlled release fertilizers increases yield as well as soil EC, and
decreases the fertilizer consumption. However, the higher cost of the controlled release
fertilizers is still the main issue. In the future, the controlled release fertilizers through
accurate application should be evaluated more to learn whether fertilizer consumption can
be reduced more or not. We hope that increased controlled release fertilizers use can be
realized in iceberg lettuce cultivation for exportation and increase the competitiveness of the
export vegetable industry.

Key words - Iceberg Lettuce, Controlled released fertilizers, Production, Variety, Drip irrigation
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