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s fRat A

B ET R SAS E4EHUES ( SAS Institue, Cary, NC ) 1,2 PROC ANOVA ( analysis
of variance procedure ) 7% /5347 (a=0.05) - DA Fisher's LSD TR H 2 &% F
PEHERIELER -

4 R
— RILBEMZEE

b RALEM Z B AT RE R A0ZR 1 s - 3 R LA B @ st 14 - pH (/T
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DURENT PR & S - #k TR R - AL G B - 3 EEMIEY T2 'ES(E
RFP ¥ Re®f > 85 > 88 > B - Bl TZERiT i e e A1 F = i BB A & B A B A

(HR-1CPMS ) 55T R BEETT IR 3 AT T 3R & = e R Y83 — 2 (58 5 > 2006 ) -

* 1. —HER{LEM Z1EE

Table 1. Properties of three charcoal materials.

RALER [ BEE  gHE 29 2 T 5k

Charcoal materials pH(1 :1) EC(1:5) OM. Total P Total K Total Ca Total Mg
dSm’ 10 3 S — Tl N S —

FETT IR

Makino bamboo 9.8 0.8 19 171 2,716 792 264

charcoal

kT R

Green bamboo 9.7 0.4 21 181 2,528 776 248

charcoal

PRALAE R

Rice shell 8.5 1.0 17 140 2,484 675 215

charcoal

—ERAREEMEEEEBEREERNTE
IR AR S R - TR B F BV 1A 1,500 kg ha! I - SHEE A B R
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EBCREE - B By 2,000 kg ha™! A B B IIEAI SRR (BIREH
2007) » ARG 1B E R BRI S T AR - WA R AL i
EE 1,000 kgha o

R B A RANE 2 PEEEALE 8.2-8.9 om [ - AR H A AR
SoKHE o fii P R AL R B TR 2 R W P SRR B i Y 4-8% » R A e
BEE K » DU FRET B B 7T 1R PR BRI 44.6 F7 44.1 om f s » BRI 2 R EEE -
i FH A RE R B PR MR ks 43.1 em > BRI AT R - (ELEELGR T R B d
bk BN - AR TR 43.7-48.1 ¢ » fiiFH AL M R B o B ok e i P 2
BRI EE 4-10% » 72 BRI K YE » DU FIRETT R R i I BB BRI 48.1 J 473 ¢ i
- PR T R R RN B - (E R T R LR R E S 45.4 g ME - 25 B B K E
SR AL R T 2 7 R S P S B B S B 5-12% - R AL A b
FHRT - DU PR R R T R B 24,580 F 24,320 kg ha! s - TR
B 5 (H 43 B FE R T 23,150 kg ha! BEE 187 6% K 5% (F22) -

2. M RALEM A HE 3 90 SEE T NERNEE
Table 2. Effects of application charcoal materials on growth and yield of ‘Ming-Feng No.3’

lettuce.

BREH £S5 PR BIRE FEE(F5E)

Treatments Width of leaf ~ Height of plant Weight of plant  Yield(index)
cm g plant™ kg ha™

TR IR

Makino bamboo charcoal 8.9 4.6 48.1 24,580 (112)

kT IR

Green bamboo charcoal 8.8 44.1 47.3 24,320 (110)

AR

Rice shell charcoal 8.6 43.1 45.4 23,150 (105)

BN

CK 8.2 41.3 43.7 22,010 (100)

LSD ns 1.2 1.5 1,045

LSD BEE [ HIBRATE SY% K e SRAKEE -

Mean values within column are not significant different by LSD test at 5% probability level.
o EAG RGN - Hi ] RACEM AR RS S E A RS - feam iR J ek

FEEYE  HEERERHRCEM R 2R - MARRCEMHE - HE TR e
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TrIREFGSRARNT - R e AR B AR - BN R (b 2 e B - BT
FRRACEM I B AT PR ek T 2% PR A R (LR RUREE -

= TRRIEEME IR E 23U

SAERATEE T TS 5 pH (B 6.29 EC {H)% 0.67 dS m™ » EHE &8 264
gkg'Bray-1 B8 93 mg kg AP $ & B R 128 mg kg™ AT AMESE & B Ry 3,244
mg kg Ak SRR 356 mg kg BT EAE T BB B 1 - EC {HEER 0.6 dSm!
P30 S 12 - R S (RS 30 g kg S #EE 5 T-#%rh Bray-1 B - 20
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AARPEFLEA Z BB 13 1 1> A ge ol H LLBR 6.5 0 1 AR E L
AT AP S E LEBR 25 ¢ 1 - 2 ESREEE S B 2 LUBR 9.1 1 1 SBBGEE.Z
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AW A LA - 0 2 B IR A T 0.24  EC {8 TR 0.05-0.12 dS m™" » [
FETT IR R Rk T il 2 » pm P ] 22 BB BT RV B R A LR e b 2
ZHET 0.07dS m™ » {EAAT B BE R AL AR I 2 IR - W@ A 7 0.02 dS
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15%ke 13%85% - Rl 72 BARE - w7l E B O B I 7%
FEVT P B pRALRE R — A @ A2 SRR - IR E RSO0 0.7 g ke B HEE - Bray-1
W~ AR S B S A RN B2 FGE R E /KYE - Bray-1 g DL IEHE T 46 mg
kg 8% o HEPTRELBALRERREAE B I 28 % 21 mg kg 84D+ BLARRIIER M R LB
& - IR $5 8 BLRERS = (ERR IR #5182 - BT S FR B A 1 BE A SRR (S
AARPESRDARE T PRI 64 mg ke 822 - BRALRERLGEINNN 16 mg kg #224 » 42
HAESS - gra B 23 A RALEM BRI - S IR S B UG R o ACHATESS
DIRERT B R A 7T e SV 1 582 B 517 mg ke #5656 » — R B 22 SRR - (HA BIE
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B 6-39 mg kg it FH AL b R B T e SN R (EL BRI 7 SR S K
SHIRWEHI N 22 mg kg o SRt 8 HHEAHA I SR BT & B LGS Y 19-24 #4R
ARG TR - (B ShEd e & & 2 LEBTRy 9.0-9.9 (hsE E 2 LA - BURiSICE
FRCENE A - S RS E -

7 3. Sllp s HEEMEE AT
Table 3. Soil properties of experimental plot.

. ZRHA 7R ZRHE A
e Milp(E  TEMEE 5 Bray-1 B x}fﬁ% lﬁﬁﬁi xifé @ﬁﬂﬁl xfljc [ﬁéml
Treatment pH(1:1) EC(1:5 OM. Bray-1 P Exchangeable Exchangeable Exchangeable

K Ca Mg
dSm g kg mg kg
sppann
ABRH] 6.29 0.67 26.4 93 128 3,244 356
Before test
btk
After test
TR
Makino bamboo  6.60 0.55 29.8 121 178 3,826 395
charcoal
kT PR
Green bamboo 6.51 0.59 30.5 128 192 3,761 378
charcoal
LT
Rice shell 6.34 0.62 28.6 114 144 3,514 362
charcoal
N Frs

éfgﬁ},)zﬁ 6.05 0.69 27.1 139 158 3,014 334
LSD 0.22 0.05 1.4 13 26 237 26

LSD B EERAE 5% /K UEZ FEANRHE -
Mean values within column are not significant different by LSD test at 5% probability level.

DL EASREUR - S RALEA RS & A pH (HIK ~ EC (B > AlReAlt 2 B
REME R EERARL  AAERAE S - L8 pH (HANUE - S B LIRS IR E Y
ZWRITRESD ~ ARERRLIER M AEEIEER - A ERIE TN pH (H - AIsE 1
SRR A R ZHNFICEH]  dE M RE(EEMEPRAYA: H (Islam and Ahmed, 1973; Bitzer
and Sims, 1988) - AGAERIREHE AR IE IR I 3 5 iR E - HEFH RR(LEM Y
e > AT 3% pH {H ~ R EC ([H RIS EHIRE S Ut EFHEEEREEN
IR - MEERE T MEE L - A ENE A REE R - =&
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Effects of Application Charcoal Materials on Growth
and Yield of Lettuce in Plastic Greenhouse '

Kuang-Chuan Liu 2 Yun-Pei Shun?, and Shui-Ho Cheng 2

Abstract

The experiment was conducted to study the effect of application makino bamboo
charcoal, green bamboo charcoal and rice shell charcoal on growth and yield of
‘Ming-Feng No.3’ lettuce (Lactuca sativa L.) in plastic house. The results showed that the
three charcoal materials were strong basic materials. The highest pH value is 9.8 units in
makino bamboo charcoal and the lowest is 8.5 units in rice shell charcoal among the three
charcoal materials. The yield of lettuce were significantly increased 5-12% in the
treatments of applying 1,000 kg ha™ charcoal materials than without applying charcoals
treatment. The yield were 24,580 and 24,320 kg ha in applying makino bamboo charcoal
and green bamboo charcoal treatments, respectively. No significant difference was found
on yield between applying makino bamboo charcoal and green bamboo charcoal, but the
yield of them were 6% and 5% significantly higher than applying rice shell charcoal
treatment, respectively. Results indicated that it could increase 0.05-0.31 units of soil pH
values and decrease 0.05-0.12 dS m™ of soil EC values after applying 1,000 kg ha™
charcoal materials, but it was decreased 0.24 units of soil pH values and increased 0.02 dS
m™ of soil EC values after without applying charcoal materials. It could enhance the growth
and yield of lettuce in pH 6.29 soil, while suitable amount of charcoal materials were
applied. The yield of lettuce of applying makino bamboo charcoal or green bamboo

charcoal was better than that of applying rice shell charcoal.

Key words: Lactuca sativa L., makino bamboo charcoal, green bamboo charcoal, rice

shell charcoal
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