Korean J. Org. Agric. 781
Volume 23, Number 4: 781-796, December 2015 ISSN 1229-3571 (Print)
http://dx.doi.org/10.11625/KJOA.2015.23.4.781 ISSN 2287-819X (Online)

PR} B2B5oE A4 S

5 A%l WAE g

2T LAZE 2 A U . A

= =] o

* ok

. M|
—

o
Qf ST

o

of>
-

Effects of No-Tillage and Split Irrigation on the growth of Pepper
Organically Cultivated under Plastic Film Greenhouse Condition

Yang, Seung-Koo - Shin, Gil-Ho + Kim, Hee-Kon -
Kim, Hyun-Woo - Choi, Kyung-Ju + Jung, Woo-Jin

This study was carried out to investigate the effect of no-tillage and split irrigation
on the growth of pepper plant under green house condition in Jeonnam province.
Moisture content of soil at whole quantity irrigation in tillage was increased
rapidly regardless of soil depth for initial irrigation and then was decreased con-
tinuously until next irrigation. Deviation of moisture content in soil was decreased
with increasing depth of soil. Moisture contents of top soil and subsoil (20 cm) at
whole quantity irrigation in no-tillage were increased with sunrise, and then
decreased with sunset. Moisture contents of top soil in tillage, and top soil and
subsoil (20 cm) in no-tillage at half quantity irrigation indicated a cyclic diurnal
variation by evapotranspiration. Salinity of soil was increased after initial irrigation
and then was decreased continuously until next irrigation. With increasing depth of
soil, increases of salinity in soil was delayed. Salinity of top soil in no-tillage was
increased between AM 11:00 and AM 12:00, and then showed the highest level
between PM 2:00 and PM 6:00 on a cyclic diurnal variation by evapotranspiration.
Salinity of subsoil (30 cm) in no-tillage was not measured a cyclic diurnal varia-
tion. Moisture content and salinity of soil was positive correlation regardless of
tillage and no-tillage cultivation. Growth of pepper in no-tillage cultivation was
higher than that in tillage cultivation. Main branch Length and stem diameter of
half quantity irrigation plot was higher than that of whole quantity irrigation plot
regardless of tillage and no-tillage cultivation. After harvesting, the number of
pepper fruits of half quantity irrigation plot was increased remarkably by 49% and
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47%, in tillage and no-tillage cultivation, respectively. Pepper yield of no-tillage
cultivation plot was higher by 8% than that of tillage cultivation plot. Pepper yield
of half quantity irrigation plot was increased remarkably by 36% and 39%, in
tillage and no-tillage cultivation, respectively.
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vt f7] ALes FEEE A A AE T Qo Al A A= -9
23 =g A Bdo g Bk FE Bdyo] 2= th(Park et al., 2009;
Yang et al., 2011b). %t oz} ALY Gt w7145 SHE FH 02 2-53]9] vzt
Aup et o] 2 A3 Y E71A Y Aot AHEoE B =4 o3t § B A%l HA Y
I ATKKim et al., 1997b; Yang et al., 2014; 2015). WA H 2ol Eokol A M B
¥3le] H43 5 A% 753 AH sRol 273 Jth(Doran, 2002; Tilman et al., 2002;
Shokati and Ahangar, 2014; Yang et al., 2014; 2015).

EY =948 43t 5 A slashy] A% HeRE FAL AN Al=EHI Yt
F74-& A= MA 3L3ANA 0.5 ha ©]3Fe] A&7fE(e.g. China, Zambia) &7 Zol A F-E

1,000 ha 7}A](e.g. Argentina, Brazil, Kazakhstan) EFZ70l #Aglo] 7153 202 BuFH
31 A THK(Friedrich et al, 2012; Yang et al., 2015). @3¢ Bl of=d ey, e}
o], 283 -FIolollA T4 BHL 1987'd 67173 haol A 2002'd 3T ha®Z 15 §
Q| 448‘3H %75 A Th(http:/motill.org). g+ o]} Zo] FH & o] A S7td o
ko] 7+2a9f AA A o]ejo] =7 wj& S & (King, 1983; Yang et al., 2015) & Al
7 WAL 20121 d FA 19248 T ha® FA % 31 JATHFAO, 2012; Kang et al.,
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3% ARsE 5 Aes BAE A w72 Qo =1 9tiYang et al., 2014; 2015).
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A Hwang¥ Tae (2001)9] Hatol] oJstH 1539 AEFHAE, T s I 7%
HH, 2812 HY 5 Aul 203 E] RS weba #eFe Db ok gral
T Ao AR B4, SRR, AR, 54, L5 5ol 9L wou, B4 24
I #A Slpol] wEtA Egado]l 2EbAET Jung 5(2015)2 EYTE 20 kPa B2 A
Bt 80 kPa T A BS Aol st Eopr Wk @A AAtha St
I12)a Park 5(2010) AP A olA Folo] E9F wlgel we} wjx| 9] i Gl
geixEe Folds 39 A48 2UsHE Zol WRsTE B Bro F24E A7
ok ok EoRAE 13 At AutHolAwt SAA Ml E 19 BETFe 18] A
% Beahs A9E A9 9L, WA 220l Beld BFASE 2Us e BE Bl
Zlo] gt o|t}, wetA EGAfMAE ESEH 2o ets B SeE =24
St EYFEe] HAE Y F A B A F(Compaction) 73 HH(Hardpan) 3 4
5 Eofol BY4E AHAA B 529 o5 ARBE0] Aol7} e Ao BEy
oJ(Kim, 1997a) AT F71A ) Al T4 L £33 a74E FH5uA B AQE &

ekt

A= AY UFA IHS FHAlg vkalal A

g I
G853 33 te] BEokelE EAKN 35°03.0°02.0.3” and 126°59.5°02.07, 32 23

m)SZ 2009 3YHE AR k1 FALcR B g Yoz e na
HAUERE : U 30%, DE 16%, 22l 54%, A E : UA} 26%, AE 12%, 22 62%)°l A
A4 RS

~
2
AETE G 3WE 02 AFTFE WiASIT B A BV EAH(THE 28 E
2 5 12202 - 4WDE ©o]&3te] TEoA 12 em Zol2 ZElE] H-2)3 F4 2 Edo
247k 13] Agapet 23] £ A

F(FF  5F)e 20109 32 39 A28 59 249 5E 7€ 647HA FESEATE A
AE 135 x38 cmE 102 1,950F7F &L 5 A

EoFo] BTy AR 20| A% 7]2FE TDR (Oh et al, 1998) 5 TEAIA
(Decagon Inc, USA, AlA] Zo] 10 cm) 328 REE F52 THOZRE £330z HX|3}
3, B Z0] 20 em®t 30 cm Z oo ZH7F R o R MRSt g AlA FH k3 LA
o] Rylo] g HF FEE(V %) AL(C°), 18]I EC (dS em?)2] HHFFS 1413 3t
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m. 2o o o8

AA EgY FEE ¥ —?ﬂw 2AIZE Fol| 16.1%0 =2t 0m, S 4417 Tl =
8.2%, 247t 3 5.1%, 48A1F T 2.4%, 72A17J Foll &= 0.54%= T AT 54

7:]]—4:—0}01] P B AohFig. 1-A) 283 3 EY A3 20 cm$} 30 cm Z o] FEFFF
T MA F 243 B9 0.1% A= 7%540*2131, T4 4-5A7F Foll= 53~5.8%5 A
AAZE 3 2.7-3.1%, 48413 F 1.5%, 72A1ZF 3 0.45~0.67% T2 A%t
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] 27U RE 5Y 1974 43] #Fete] FERSEE $ES Nam 5(2007)9] Hal

4279 49 8¢, 4€ 19¢71A] 33 9] A= B 5
951%} 712ve] et B 3t Al WA EY
7o 71€717F E3tE AT Stk 18al 59 1Y #©
A 71€71e 2zl ALY YEhA] e S Bo{(Nam et al,
2007) ¥ A@e] FEMAstel fARRE A EFol Tk

B T o5 #F AR 39 5l AR EYY FETF AP RE= AU 16.1
%Ol A 0.54%7FA] ZFAE o] 15.6% HAFE BH o, A8t 20 em Zol& 5.4%, A3k 30 cm
Zlolo] A= 47%E Bl ZodaE FEIFY AAE A TH(Fig. 1-A).

FA&AN B B4 & FEEHF M= (Fig 1-B) TEQ 4§ #5714 24 &
e F71E7) AFske, B4 6217 Foll 1.6% AT F7E AT 283 FAe B A
3F 20 cme} 30 cm Zolo] FEFFLE HJFANA 2417 B2 0.1% AN oY, AEF 20
eme WA 3AIZE SHE F71E7] AlZEE] 1147 FollE 1.0% BE S7HE AT 1
a1 A3} 30 em Zolo] FEFFS BFNA 4AZE FRE F71E7] AFSEe] #5 $ 13
NZF B8 0.5% TF& FA354 T

T4 EFe Fopte] #EdE HAE EEE 0.14~0.81% F°la A3t 20 eme
0.12~0.39% =0l 2™, 30 ecmE 0.03~0.31% F=2] FoRt HWAE B2AL

T3¢ B & FEIFS (Fig. 1-B) 87F 7] A &8s obF 7-8A15-E Z71H o]
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0.5%% W3} glo] A&HIL, 24 8AHE AL
) F& E%E}(Fig. 1-B).
T8 RES] FETHFS (Fig. 1-B) A20] 7FF & A3 2% 3~44], A3} 20 em
} =& 93 7-8 A]7ol(date not shown) E3HEo] =4 SHFHAT 1
EQFe A8t 30 em Zole A2o] S7HEY] AARE A HE Ao wolA]
A 3~4ANANA SRS dojuA] Fgtoy HAA S UEl=
ZHaE = Aol
T PR EYY 78 g2 A4 EYO vty vh-g A AAE, T8 S
A& EYol 1/58~1/10 &2 dAsA A EUATh(Fig. 1A-B).
2 Be A Bl viste] quTRe] F742 FIF] F7HEE S(Yang et al,
2014) B0l kA stE o] B 2HEo] 4K evapotranspiration) AH-8-C. % Q13F i WH
S F714 YdstE 1 Uow AAHAT Y FLEFS Fed Zehelo
)4l ojale] AR EFUAT} Baow A BAAT ZEhE F SR A7) v
o] FAH ] mAF TEI(Kim et al, 2001) AW FAoE A& 254
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Fig. 1. Change of moisture contents after whole quantity irrigation in silt clay loam soil in
the plastic film house (A: Tillage, B: No-tillage).
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BEEFNA EGito] ol waba F45A S7HEAY daEE @42 BEY @
e =8 B AEste A= AFol= FAHA ¥ v F U AoE A7
HArh webA T4 EolA AulE 157 A8 B vlgte] A VMR 13
FEFo] FHATE 71E] AFEIKYang et al., 2012b; 2015) 2 AP oA 1132] S8 al4=7}
F7bE 3, 15 FRFo] F4E Yo E FAEHUL

o 2~ = ST = =] =] 2= S
Ae B B F HES S0 A8} 20 emo} X3} 30 cm Aolo] FEFH T
=] =} O [e) [e] _ 1
A& Y2 A AR 159 FoHE (r=0.986*%~0.968**) LIEFH I THFig. 2-A).
10 -
< Till deep 20m A 207, NO-till 20em B
*Till deep 30m . y=x
= " = No-till 30em
8 = Till surface y=x R*=1
Rz=1 1.5 -| * No-till surface
g <"y = 0.646x + 0.199 &
T 6 R? = 0.973(r=0.986™") T
z - i y = 0.453x2 + 1.167x + 0.027
= z 1.0 - % R2=0.548(r=0.740**)
: 4 oF 2 N . TP OF -
= %"y = 0.564x + 0.385 5 ' 0 : v‘"
E R? = 0.937(r=0.968"%) = - .
[ v
£, £ 05 24 I
5] 3 R O T W -
. xx - s :
S w » ¥ = -0i229x2 «D:529x + 0.063
0 00 < . R? = 0.317(r=0.563*)

0 2 4 6 8 10
0.0 0.5 1.0 15 2.0

. . o
Till surface content of soil water(%) No-till surface Content of soil water(%)

Fig. 2. Correlation between moisture content of top soil and moisture content of subsoil
after whole quantity irrigation in silt clay loam soil in the plastic film house (A:
Tillage, B: No-tillage).
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0.6%77}11 ﬂiﬂ ot o= AL EAE EY 20 cm Zo)9 13 #5 Aot 2 A
= 3A ey AEANAE ZFAFHUT
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8
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Fig. 3. Change of moisture contents after at half quantity irrigation in silt clay loam soil
in the plastic film house (A: Tillage, B: No-tillage).
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A Park 5(2010)2 Au] 7320wl A Zo]o] DF (dust : fiber)2} DC (dust : chip) &
H &of| W& viA ] & 3 fstE S A3 wiARt Ha FETFH HA S
o] z}ol= fiber ol 20%20 HIRI 9} chipe] & 30%<20 HiX| oA 71 Getobe, Fo e

< 130l 60~90 mLZ A3 o e FFo uet FY 3¢E -3 Zo] B
sttty B8 #eo) F8A4S A AL JTh(Park et al., 2010). 123 Jung 5(2015)2 &
F5 2004 Ao FEHEE AT APelA B A S 20-80 kPad] FFOE I
gl Al #JollA = G wsEo] AASHA 1o, 20 kPa ol A A
g A glo] B Mele vvlste] EE WEl) 80 kPa =2 Al I Hlste] dA )

A BaAYGD stel B AYH ge AFS Ban

28] BY BF ALEF] S AL 18 AFBEo] vste] BAS FaHUE
H(Fig. 3-A), 28] £ BT AL B FRIF WA FaE B U] £7 wWsiel
FaR EFRAT 4B FHY AHE A0 ¢ EFe FAL Eg ws
of RyBse EHl Z A0E A7)

FFrt Bl dRFE0 vAE 4 AHEA P EY TEE I 1A 32
LA 104178 F71E 7] AlZtste] @ 1141780 0.13 dS/mE B2 ta o X7}
A Algste] ZHAE ATHFig. 4-A). 18U A3 20 cm@} 30 em 2ol FLEYFLS T 3
AIZE F41 B2 12400l AiFE =Tt S7HE 7] A Aste] e 3A3E Fol A} 20 em Z ol
0.19 dS/m, A3} 30 cm ZolE 025 dS/mS Ao 2 ZH4H7] A&sth

F4e RES dFsEE (Fig. 4-B) ¥ 343 320 AL 1241 5-E 715 7] A&t
T 8AIZE 390 23 440 AFEE 0.05 dS/mS AHOE TAFHAY. a8 FE-E
EF 20 cm Zold EREEE 4ARE 32 2% 1049 dRFEE 001 dS/m FFEOE

u) SR RE F71EA, 30 em o)) AFEEE WL §lith

HAFE A2 124] Atolol] F7157]
tote] 2% 2~6A1H S AHOE J 118 24744 1Y 13] A= S71e} A} vhE
FEET 2% 10AFEH~24 3490l F717F Al&HE o
=

AQHYO, GREE WA 12 135 3719
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0.05 | R N
0.00 - = e — -
-0.05
0.07 1 No-till surface
0.06 - B
005 - -~ e T No-till deep 20em
c ~004-4 ) AN T No-till deep 30m
o B
£ 3 003
8 = 002 -
T %001 /g
v o / 5\ S kY
0.00 ~

Fig. 4. Change of EC contents after whole quantity irrigation in silt clay loam soil in the
plastic film house (A: Tillage, B: No-tillage).

& Kim 5(1997)2 &HED =7 th& AAA A A ESF Zlolo] ©E EC #tol A%

A3} 10 cm oJHol A= 5.08 dS m! FFEoIR o, Aol FAH 20 ecm o3l A= 0.7

m! oJ3tE ZAFATIL 3HGATh o]9f Fo] EF Zlolef wE EC kel xfolrt A

AL Ak o £ FA o] d&atA] Kt 7o H3U olFo] AAH
Aol MM, £ R E wFol Fdgo] Bt gol WAHE =AW ¢

FeoZ Qe AxH IFHA WESZ(Kim et al, 1997)0.2 A7t AT

B APl A A& Edo] T4 B HIste ECTF 1 BE

=
d dles AAHAT. 21 FAL EYY dRres ¢¥s
7

o 1

rr

dakst R dustel B¥ol e AeE FAHHUG
Edrd dEd dReEs A28 wARlel Fhel FHBAAE (r=0.60~0.96*%)

YER A THFig. 5 A-F).

33 Yoon 5(2011)2 o] 5]
ol AEA FHF FrEs ™
Z 3A JehY |7 JAE AE7F FEA FJFHETH, 2
H=3 vlm T FA AR EY TR AN Al o EY W & FF
o AT} -2 U BL SRR AF T T REL A FE 70 T8 v

AYUFOZ AZFE] AT Yoon et al., 2011).
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0.4 o 0.4 .
- No-tillage surface A — Tillage surface B
".‘E E
g » 03
o 03 y=0.0288x +0.112 a™
=1 R?= 0.856(r=0.925*") 9 y=0.008x +0.050
= - R®=0.932(r=0.965"%)
5 0.2 S 02 -
c c
o =]
g 2 +
& W £
5 01 S 01 - .
2 2
] a
0.0 : : . . 0.0 i : T T .
0.0 0.5 1.0 15 20 0 a 8 12 16 20
Content of water{%) Content of water{%)
0.12 4 04 -
= No-tillage deep 20cm C 7 Tillage deep 20cm D
P o 03 1 .
T o *
= 008 - 209904+ 900099 o s g %
= T000004 000000 w Lo :
T sioe %5 02 4 R®=0.859(r=0.027**)
c y=0.006x +0.070 £
= 01 - R*=0.115(r=0.3407 %) 3
3 g o019
= 002 - =
Q [=]
wv) )
0.00 : : : : : . —: T T T . T : :
[0.2) 0.0 0.2 0.4 0.6 0.8 1.0 (1.0) 0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0
Content of water(%) Content of water(%)
0.15 05
T No-tillage deep 30cm E tillage deep 30cm  F
o 012 4 04 A *
2 = .
E 0.09 - § 03 -
5 Py e s & ¢ +—+—+0 8
c 2
5 0.06 - g oz -
E y=0.010x +0.076 £
S 003 R*=0.361(r=0.601%*) E g y=0.015x -0.079
= 2 R*=0.367(r=0.606"*)
w L
0.00 : : : 7
2 ob
0.0 0.1 0.2 0.3 0.4 0.5
14 16 18 20 22
Content of water(%) Content of water({%)

5. Correlation between moisture content and EC content after at half quantity
irrigation in silt clay loam soil at different soil depths in plastic film house (A:
No-Tillage surface, B: Tillage surface, C: No-tillage deep 20 cm, D: Tillage deep
20 cm, E: No-tillage deep 30 c¢cm, F: Tillage deep 30 cm).
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Table 1. Effect of tillage method and irrigation method on the growth of red pepper
cultivated in silt clay loam soil under plastic film house

Soil Iirication Stem Hill Primary Node I:;if Leaf Leaf
manasement manag ement width | spacing | branch number lenath length width
g g (mm) (cm) | length(cm) |[(nodes/plant) (cfl) (cm) (cm)
Whole quantity |y o | 537 | 7430 179 42 | 99 | 51
1rrigation
Tillage —
Half division |50 1 935 | 7950 19.1 42 9.5 4.9
1rrigation
Whole quantity | 3 o | 533 | gy 177 4.1 94 | 47
irrigation
No-tillage —
Half division | 500 | 055 | 7880 18.0 4.4 10.0 5.0
irrigation

* The ANOVA Procedure : Tukey’s Studentized Range (HSD) Test (p=0.05)
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Table 2. Yield and yield components of red pepper cultivated at different tillage method
and irrigation method in silt clay loam soil under plastic film house condition
(Harvest period : 2010. May. 24~July. 6)

. .. Fruit Fruit Number of Fruit Fruit . .
mansoelinent mIar;fa;g:nt diameter | length fruits weight weight (MYle}llj_,) ITl lgii
& . (mm) | (em) |(No plant)| (g) |[(g plant’)|"E

Whole quantity |, |55 58.5° 210 | 1228° | 2395 | 100

Irrigation

Tillage —
Half division |, , 15.2 87.2° 19.2 1,675 | 3.266° | 136

Irrigation
Whole quantity |, | 15.3 63.8" 206 | 1316° | 2565 | 100

irrigation

No-tillage -
Half division |, , 153 93.9° 19.4 1,822 | 3,552° | 138

irrigation

* The ANOVA Procedure : Tukey’s Studentized Range (HSD) Test (p=0.05)
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