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ABSTRACT

Irrigation is required to control salinity and drought stress but it is difficult to secure water resources with
good quality in reclaimed lands. This study was conducted to 1) examine applicability of river water as irriga-
tion resources, and 2) estimate suitable irrigation amount and nitrogen fertilization rate (NFR) according to
root zone condition for kenaf in the Saemangeum reclaimed land. Under the limited rooting depth, kenaf was
cultivated with four irrigation levels (600, 800, 1,000 and 1,200 mm) and four NFRs (0, 36, 84 and 120 N kg
ha™) in 2020. With the extended rooting depth, kenaf was subjected to same irrigation treatments to those in
2020 and three NFRs (0, 60 and 120 N kg ha™). The Total organic carbon (TOC) and Biochemical oxygen
demand (BOD) of river water slightly exceeded the agricultural water quality standard in some periods on
2020 and 2021, but water quality generally met the standard. Kenaf growth and yield increased with irrigation
of 1,000 mm, but decreased in 1,200 mm compared to those in 1,000 mm under the limited rooting condition.
With extended root zone, kenaf yield continuously increased with irrigation. At irrigation of 1,200 mm, kenaf
yield increased with increasing NFR. Consequently, the nitrogen fertilizer effect was amplified as soil moisture
was sufficiently supplied through irrigation. It is concluded that the amount of water and fertilizer should be
determined according to the environmental conditions in the Saemangeum reclaimed land.

Keywords: Irrigation, Kenaf, Reclaimed land, Saemangeum

100
©2020 02021 -
9l I
o | e
0| e
()] 60 @ ............ %: -
2 —— -
a | @
g mn
T 40 | o
€ Do LT %
| .
2
O 20 y = -0.0001 x2 + 0.1802 x - 37.8800
R? = 0.6246
0
500 700 900 1100 S

Irrigation amount (mm)

Growth responses of kenaf to irrigation amount with 600, 800, 1,000, and 1,200 mm between 2020
and 2021 in Saemangeum reclaimed land.
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Introduction

e Uhs st o] ot EsdS Hars A9k
O] 2|41 Z7tE Ei-2 F=5051 o] 2Hz gge] & wohE IR B = 2k 179 e /o] F7t
Skl AT} (Lee, 2015; Shin et al., 2020). THE7FR= T2EE S4 0] 57 Ho] 2A4H o W, F, Al=al=
T TYUAETT E2 AES vkl 4521, Bio] @o|R] 2 T thet A A7} 7FsSith (MAFRA,
2019). L2y ATHE 2 0] P 7t Enl 5 sPEpo] G 9 Rt o] AP AR WA A H2 0 HH-8
£ H5E] o]gth (Ryu and Kim, 2016, Kim et al., 2020). T2kA] B85 F-5017] S5l o187t 8 skd
T-0] S FAIs] o8 AMdS HESHE Bart itk

A= ofre)7h dike] dag ofdel g ZAHEE AT whE 1 A o] 120 Mg ha! = Hio] Qi
2~ o] Hik - =2 2HEoltt (Kang et al., 2021). oFE2]7}, oMok, 3 FollA o A5 H 4Hdf-802 A
vl &0 e, Tl glefo] ot 2AR A o= o §EH A= ATt ot ASAA HE, A 5 5 AdE
ofo] AR & o] FE T} (Bosisio, 1988; Kulger, 1996; Ramaswamy and Easter, 1997; Alexopoulou et al., 2013). 7|
L ool 2let g73el ohet 2840 Zetel ekl 15 542 A1 Z|eja} et EoReol i 2 A}

2t (Webber 11 and Bledsoe, 1993). Tt Ao A7 s EF G540 dS m' 2 H| W3] =2 FBToAE
AL GRS 4= Qlo] BEOF v} =8 7H- =] ol A Aa7} 715t ZFE2 &3] A It} (Kang et al., 2014a).

o

A8 0] 2 ALHEE Huret HE Kol QA0 2 ALY 18 A A G A, 7 A1

474 5 theget 747 25 oAl % A7) 0] 0] 7 1 Lo} (Kang et al., 2014b, 2021; Ko, 2018). |2

7Hegoll thet 7o) A=l o] QIA] g2 Aok Alvt = At W E Sofl a-2o] S0l 3a2 Hl Hiol @rfA
F Muchow, 1992; Evans and Hang, 1993; Danalatos and Archontoulis, 2010).
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o]
ARt A A A7 o] B sttt WS Sl EY 2= AR AAI S w il vl A=
S

s AA Hlgo] 7RIt (Mantineo et al., 2008). @AY F2i7l TFR] AU ZEAH]RRS T2 2200014
A &=z AH] 7|0 Bm Pl oA B o] A s A2 u Aaga-aoll vlxle I et
Aup1z o)

Ago] W asie nfeb) 2 Aol Al ARFEZHRIoIA ALK A A Bl sHa% ol 8] ek
ek, ol ol 542 Slel et el thE 4 sh wo A e RS mete 4 1

1

Materials and Methods

SH4 AL IWHEEA] sPdaro] o] 84S AESH| S8l 202093 2021 o]l ALt AR 17191 5L
FE 109714] v 18] A =& 256t B0t AFHA-E-2 Mt A *gohA Tt (36°91'N, 126°
89E) O Bk Eeloldal A5 (2 Lol A1l Bl B F ofolautaz gulelol £00 ABHAIY
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W (ME, 2000) 2 Standard Methods (APHA, 1995)°]] <550 451 tt. pHe} EC (electrical conductivity) =
pH-EC T]E] (ORION STAR A215, Thermo, USA)Z 75} 11, 8544 (dissolved oxygen, DO)+= DO meter
(YSI model 58, USA)Z =45t} & 57|84 (total organic carbon, TOC)+= TOC Analyzer (Sievers 5310C,
USA) =, AssFA A @ 719 (biochemical oxygen demand, BOD)-2 20°C -27]of|A4] 5L7F vfjeFoto] S4k4
2 7geof osf| AH|H A4S ST AFol2-2 ICP-OES (USA and Agilent Technologies, 5800 ICP-OES,
USA)E EAI519111, -20]L-2 IC E4]7] (Thermo, ICS-1600)Z o] 85l0] ol &g 2ntE Tefjuy.o & 519t
TN - AHjEE AR EoF sk 271 ALNke-g Brtslr| 9la A1 1 (2 Al 271, 20208) 7 A1 F 2 (2
+ XLE J1RE tE7 slof Belrt et ESF Zolof ZpolE Fal 4-385131
ok AR 1, 2 B AR 2] A8 2] Al s Aldaehed S EATRIZ] (35°49'N, 126°41'E) 2] H|7FISHRA
oA LE Al o & HAISIITE ARI7ITH Bt 712 At Au 71711 5EHE 1097EA] 9] Bt 7|22 2020,
20218 747} 21.0°C, 21.7°CE HA71281 21.7°CH AL (Fig. 1). AREG FZAI AR AFE ALF
ER {7]E 0] 1.8 - 2.0 g kg' o1 HHlgt E9Fo]Q]t} (Table 1).
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Fig. 1. The monthly average air temperature and the monthly accumulation rainfall of 2020 and 2021 in Seamangeum.

Table 1. Soil properties for the experiments collected from Saemangeum reclaimed land.

pH EC (1:5) OM Avail. P,Os Exch. cations (cmol. kg") Texture (%)
(1:5  (dSm") (gkg") (mgkg") K Ca Mg Na Sand Silt Clay
Optimal range 6.0-6.5  <2.0 20-30 150-250 0.45-0.55 5.0-60 15-20 - - - -
2020 6.07 3.13 1.83 36.3 1.2 1.2 2.2 2.8
67 26 7

2021 6.87 0.18 1.96 433 0.6 1.1 2.7 0.3
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]oJ 1-21:2,000 2} 1Y IEE ( $256 x 297 mm)ofl EXZ 20 cm Zo| 2 FH5 o] o] Alghe 242 J4J5}o]
aYstolrt, T2 7Y 2 o] AT ZA|EE B0} 74-3-8 57420 em{HE © REG 254 nfgstiet. Tl
%600mm 800 mm, 1,000 mm, 1,200 mm 44]2] 39H2.0 2 51111, AAE TEAH]E2] 0, 0.3,0.7, 1.08] 4553
—“% ShATk QR A= BEAM S FUSIL 0™ T A] AVE BEAH]EN-P,05-K,0 = 12-11.8-10.2
kg ha''& ZEHZ (0.05 m*)°] ok & AHlstairt. Wlia-= T37 Aol f1xg st oA P&
o[- g5, Mg F A AL 7128 vEste] 211 119 109704 A== Bs71 ettt X E

e

(1:2,000 FIHZEE)GF Z30 L, 40 L, 50 L, 60 LA B2 7S o]-&5}o] A1

l’ 272 D AR ZH .1 m, £0]0.7mS] a-LEOﬂ EFE 60 cm =02 F7d5to] Zfo] Fagt 2105 F/dst
o] S-aatoiet. w2 59 25 Yo AV FAIEE B0 74-3-2 Z7Fx FHEA 20 x 20 cmE §F ZET 16574 1}
Zshct P71 600 mm, 800 mm, 1,000 mm, 1 2oomm4z%a 39HE.0 2 519101, A A= BEAIHFR]0,0.5, 1.0
HH3 Z3diEog *l 1E*° Al 14501 s 7}14:4 ME HEAHHS Ltﬂ@ (1 m2)°ﬂ S St G Al

PALE (7]-§X/\ﬂ§><lr—0] 1.1x1.1x0.7 m)‘ﬂ'—% 600 L, 800 L, 1,000 L, 1,200 L& A&7 lstoict.

MSZAL Y Y B4 Tl U Au| el B Ao vh-2 woksly] Slell A4 2 ke ZAlsc,
o A SIHEE] A7 Zolg 1% ZARIT, BEFE 58]0 ol 5718 BT
o]

] o)
4:6}041}%&@%@6}M2M@ 1% yw B TE 3 24 st} ZALSIAL). A R F

EQJSlsHEAH (NIAST, 2010)01] =51t pHQ]' EC (electrical conduct1v1ty)%
45190, EY 7B Y4-E47] (Elementar, Vario MAX Cube, Germany)S ©]-851] Dumas'H 0.2 &
AR, FE QIR Lancaster#. 0 2 F353% A (Libra S80, Biochrom, England) 2 245131t} w2kdfol 22
1 M ammonium acetate (pH 7.0)= & & ICP-OES (Agilent Technologies, 5800 ICP-OES, USA)Z E-A515]tt.
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Results

SHEe £=E 2020187}2021'd] AV 2717 FF =94 s A EAS AR A4k pHE 2020
7.14914] 8.43, 2021 7.59014] 8.0 0.2 oFd4= 5 A8 47121 6.00014 8.5

L2020 9%¥0] 1.5 ds m' 2 71 =2 7S YERN o™, 202132 4Y90] 1.0 ds m' 2 7P =& 3RS vERdT
Fo]L-2-20204, 2021d BT 4Yo] 127} Ca** =355 mg kg, 28 mgkg' A1, K'=11.5mgkg”’, 11 m
Mg*=7.79 mg kg', 10 mg kg, Na™= 178 mg kg, 121 mg kg' & 7P =& ZFe Yehil 1, 2o]& 9A] CIre}
SO/ =20209 7 2021H BT 49Yof €I 212} 267 mg kg, 250 mg kg'©]1 SO =57 mg kg, 49.3 mgkg' 2
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7P =2 S UER T 598 4 E o 2 HS UERALE o= ALE Z47]E A 490 FE 57t =0t
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Fig. 2. Seasonal variation of irrigation water quality between 2020 and 2021 in Saemangeum ('TOC, total organic carbon;
*BOD, biochemical oxygen demend).
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Z710.85mg L7, 9.98 mg L', 8.2 8 mg L' 2 47|58 23lsl9lth TOCE 2020 3.2 - 9.7 mg kg & H =2
493159 7¥7F 7.4 mg kg, 9.7 mgkg' 2 5984 SR 6 mg kg ook 2H6E4A, 2021 TOCEE 3.0 -
7.8 mg kg M9I= 50| 7.8 mgkg' 2 FA7|ES ko3

DHEME ZHM 2 - AH[EFS AV 242 T1EF 600 mmolA] 193 cm, 800 mmellA4] 203 cm, 1,000
mmOl|A] 225 ecmZ 1,000 mm7}A] o] 5old-E Z71619. 94 1,200 mm BN A] 242 176 cmE 2.5]8
24359k (p < 0.001) (Table 2). AUE AES 9JA] 1,000 mmOlA 71 22k 1,200 mmol A% 1,000 mmE ch
HAaol= 7o 2 Yehd 71 901 mmollA AE%5-S = = 4= AU (Fig. 3). ZF N8 A HS
Zof it AU AESS 3] 02 vebd A7 600 mm T A] AAFZAHF 0.940| A o] AESS et
W7, 1,000 mm T A] BEAMF <ollA 2d) 252 eI (Fig. 4).

Table 2. Statistics on the growth and yield responses of kenaf to irrigation amount and fertilization rates at the limited
root zone.

2020 Height Dry mass 2000 Height Dry mass
IR N (cm) (Mg ha') (cm) (Mg ha™)
N1 199 32.3 IR1 193 be 34.8
N2 200 34.7 IR2 203 be 36.3
IR1 N3 191 35.8 IR IR3 225a 4.1
N4 181 36.3 IR4 176 ¢ 29.7
p-value ns ns p-value o ns
N1 186 35.5 N1 188 329a
N2 218 48.3 N2 209 358a
IR2 N3 209 423 N N3 206 36.7a
N4 200 50.7 N4 195 39.6a
p-value ns ns p-value ns *
N1 184 b 35.5 IR*N p-value * ns
N2 234 a 48.3
IR3 N3 238 a 423
N4 246 a 50.7
p-value * ns
N1 183 28.8 ab
N2 185 258D
IR4 N3 185 32.6a
N4 152 30.1 ab
p-value ns woAE

TIR: Irrigation treatment (IR1-600 mm, IR2-800 mm, IR3-1,000 mm, IR4-1,200 mm).

™N: Nitrogen rate treatment (N1-0, N2-36, N3-84, N4-120 kg ha'l).

SWithin each variable, means followed by the same letter are not differ significantly at p < 0.05 (DMRT).
*, **: indicates that the effect was significant at 95% level.
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Fig. 3. Growth responses of kenaf to irrigation amount with 600, 800, 1,000, and 1,200 mm between 2020 and 2021 in
Saemangeum reclaimed land.
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Fig. 4. Growth responses to fertilization rates in four levels of irrigation amount for kenaf in Saemangeum reclaimed
land in 2020: (a) 600 mm, (b) 800 mm, (c) 1,000 mm, and (d) 1,200 mm. The standard fertilization rate means N-P,Os-K,O =
120-118-102 with a unit of kg ha™.

THULE ZUAM £5 - AMHIEUS  27] AVE 245 dE52 W] sods5 37151 1,200
mmolA 237 A28 322 cm, 93.1 Mg ha & 7 ESET (p < 0.001), AJHIGE SA12]2] 2jol= §IATH

1,200 mm ¥l A| AAA|H]EFo| ol what 2742 304 cm, 328 cm, 334 ecm 1L, 27-283.1 Mgha, 93.1 Mg
ha'', 103.4 Mg ha'' 2 4350 =)= 4TS HERATH (Table 3). TR 8 AV 83t 558 v w e uf,
ZAR2 1,200 mm T A] 322 ecmZ 70 600 mm 2] 241 cm HH] 34% Z713037, T7H5F 800 mm <] 279 cm tHH]
15%, 712 1,000 mm 2] 283 cm THH] 14% S7Fict AE%5-21,200 mm 7] A] 93.1 Mg ha' 2 3713 600 mm 2]
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Table 3. Statistics on the growth and yield responses of kenaf to irrigation amount and fertilization rates at the extended

root zone.
2021 Height Dry mass 201 Height Dry mass
IR NT (em) (Mg ha') (em) (Mg ha')
N1 240 475 IR1 241 ¢ 48.8 ¢
IR1 N2 244 47.5 IR2 279 ¢ 63.8b
N3 240 51.3 IR IR3 283 b 71.8b
p-value ns ns IR4 322 a 93.1a
N1 299 63.8 p-value ok Hokk
R2 N2 263 63.1 N1 279 66.3
N3 276 65.6 N N2 282 70.0
p-value ns ns N3 284 72.5
NI 271 70.0 p-value ns ns
IR3 N2 292 75.6 IR*N p-value ns ns
N3 287 69.4
p-value ns ns
N1 304 83.1
N2 328 93.1
IR4
N3 334 103.4
p-value ns ns

TIR: Irrigation treatment (IR1-600 mm, IR2-800 mm, IR3-1,000 mm, IR4-1,200 mm).
™N: Nitrogen rate treatment (N1-0, N2-36, N3-84, N4-120 kg ha'l.
SWithin each variable, means followed by the same letter are not differ significantly at p < 0.05 (DMRT).
* **: indicates that the effect was significant at 95% level.
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Fig. 5. Growth responses to fertilization rates in 4 levels of irrigation amount for kenaf in Saemangeum reclaimed land
in 2021: (a) 600 mm, (b) 800 mm, (c) 1,000 mm, and (d) 1,200 mm. The standard fertilization rate means N-P,0s-K,0 =
120-118-102 with a unit of kg ha™.
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48.8 Mg ha™ tH] 91% SV, TH%F 800 mm 2] 63.8 Mg ha™ THH] 46%, B7H=F 1,000 mm 2] 71.8 Mg ha™ THH]
30% 571k TN AlElG<Eol] Rt AU 550 8-S A1 0= Uehd A1} 1,200 mm ¥ A] HAH|=
Fo| EoldrE AU AEFo] AR 02 Frheks UEAL Qlrt (Fig. 5).

Discussion

0|8 X < TA7NEE P, o4, Aol 242
o= ﬂ‘d#ﬂ e al aouE] %4%# Ol*o*ﬂ TAY O FHETE ARG 4= =S o] QlTh(ME, 2022).

=1H2 & 2 | A7 g pEE& 245 23 BOD+=
20201 7%_42 021'd 497} 590] TOCE= 2020L3 497 59, 20219 590]| E7 %S 26l om ThE 2
7 57170l AA 8715zl ol S=ollie 2aE 5 9-85-BOD 7|52 150 mg L' ©]% BOD 57}
ol wff 8leko] 4.2%, 80 mg LY W 12.2%71 AT A B 15T (An et al., 2006; RRI, 2006).

@ 5]2] ARFEH 2] = sPdo] S B Ish] 9l Sa8h 2 7ol WAl E] o] 9= ECE & 4 Stk
FYEG FEE Wokohet A7 1AL E o] §ohs 71 THO 2 FAOLE U 55F/d0] 3ltt (An et al., 2006). FAO2]
74%-EC0.7dS m oo}, Y2 EC 0.3 dS m™ oJot= AofiA Uk, & A-tolld ARG o= 202011 E.9] 79
493} 9Lof FAOL} D29 7|5-S ot 597 8 Y ?__1%4 71EE 26130 H, 2021 AE 49 FAOS]

EC 7|38 2031311 G20 7|58 T 2itolo] A 02 5842 BAst 2o 2 Uetith 5389
EC7}4.2 dS m™ o o ol 91zt 30 === 0%, IH Hal=5.3 dS m'712] o] aotA] ¢

= 7107 424 Qltt (Ayers and Westcot, 1985). ALt = ¢ ]7 FAER SPAT EC7H R A VES
O Zalfotr] et A Al E 217t WREL= A Hgtobotar o 4= Qlck

THAMEEA AR HE| AREE HE A= SaleAA Ah], S48 55 5 7 205t AR Al
S}l 2101t (Son et al., 2008; SDIA, 2021) HZ]of| Y]x|5}3 M7} Yot =8 2519 5

| /4E o Utk B ot A4 Aol B2 Y W=t Hopx| ol fAgt
712 of| IR A Het o =2 2ot 2[5l UERAT (Chun et al., 2018).
2 Aol A o] Ak 7HAR] EFollA AYE AHlgS w 7 1,000 mm7ER] A5tk o] 7 sl
1,200 mm= 7_7H§E%UH W= AT 5 7P E2 e s UERTh A ze 2 e 8 E AR
} =0t} (Rivelli et al., 1998; Bafiuelos et al., 2002). 1,200 mm 2]

W 74]‘4’£ A Bee = ARG ‘i":qH QFofl QLo o] AP Ao M= A8t F4to] ZolE &
.05, o] u] oJoje] g2 Tl WISl /1AHEO] AT 4 ek Y] TAT] A4 o) B
i’a‘ﬂo] F=0to] ] §.g3 22l o] Z{olHEth (Carpenter and Mitchell, 1980; Ro et al., 1995). 2&0] AJ-8-51=H
+ =0 FEET0] S oht Y EGellA He] o] oA | AEAe] At Joie] MR X
of] A-8-0] Yol Xtk (Steffens et al., 2005). T o2} 7550 2 219]] HE2]of|A] 1-Aminocyclopropane-1-carboxilic
acid (ACC)" st &7, A o2 HIolo] ethylene©] S71otal A4 © 2 3ebdafo] ZHAH Tl sttt (Chun
etal., 2022). Kaur et al. (2017)2 <<= g3t =552 I 4=7|710] 3 o 2| &5 7hAsitial 619, ot
O] Aol M52 Qlof] 24 4=t E- o] Aol thal B 1% Q]Tt (Fehr and Caviness, 1977; Rhine et al., 2010;
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Hossain et al., 2011). :L;qol At Z0lA= szl oJal BsE=gol 7153k = A

E4EEF 2 754 1= 800 - 1,000 mm TR A AUFES] A8-2 ARk
Wzﬂ ]’oﬂ OL]'lE-—OV\HO IR 20U Mg o 7 AW = M= okE swoll A= 7P uiRl
S13E ol Eaito] HEG Z70AE Eoe] o} A/} ol bt ol 80| A H131 (Pinkerton
and Simpson, 1986; Lee et al., 2017) HFH EQfFprRo] I}t 49 EQJ T/\H\_ Hzog Wy 550 oz YA| 1
oIS THE FEC o] 2o] =A== Agsto] Hie|o] Fart £XIE of Hel wA Mol Urkx] Zetth
(Sairam et al., 2008). A= Ba] & Ho}lZ Q5] o o]-8-F0| WolItt (Steffens et al., 2005). o] ARt =1

of| A F= Tofe} det ll= Bert EY 5 S Al = SokR] 2ol ASAIeHE kit T3t EoF -8

RS R A7 ol A Aot W H ot -§2k-0] o] ZhAxsto] B @ A TS WA 4= STt (Li, 2018).
7153t e Al ol Hi-8-5to] Al et e atEoll TRt d-0] o4 o] TR six|H Ujo| Ak Eae| et A
H gatolg A7 E AL Qlet. ofof wheh AfRRET A %] o] = Bl e B 915l 217 TR H] AR
Q3St710 2 fobeEh (Kim et al., 2020; Lee et al., 2021).

nx
A,
(o]
gL

THASZH0M S22 WIS 59 A4 ESradd= Ao 2kl St = 355 A
FER =2 SE0ke A HET A RS SUAE 5 HaL A itk (Lee et al., 2017). 2 A7l
T o] ARt R] ke AR BESF 20 Al il @l S 91t 24 R 2] fls 1 57
=7
0

gl wet AL HEFo] AAder 5

—_

TYelsick Se-0] 7ol o] 0TS Aa F4-go] FobA vlolnlapo] A% 02 Frlel, 3
HA| I 2ol A S Foll B Aade fAIRE Hl o] 2l F780] S7IRItt (Stockle et al., 2001; Di Paolo
and Rinaldi, 2008; Lee et al., 2017). 7= 600 mm, 800 mm, 1,000 mmo|A= AJv]a=of] wha} AlLpE A8t &=

ol & Zfo17F 1.0 1,200 mmE PHFES o AA AjH|Efo] Eolde] whet AUt 4=gfo] F7lohH =2 AAa

H| =0 885 HQlth W2 oA et F18h 22 552 7 e ErE oM A= el o dAa 555
folsH shttal LERTE (Liao and Bartholomew, 1974; O'Neill et al., 2004).
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LI Z|of| Sl S 7| 4= Sl A oleh ke h S QA A H|EF Zpolof whaf A paF 2fo | 7F it ot
S 715 50%, 100% = B o] F-25] 552 w AUz uiR7 iR 2 HAaA o] SoldaE =
Al fafo] Z7 et At -GARS 75_‘47]'14'15}”‘3}(& Paolo and Rinaldi, 2008). ©=}4 54
S R] oA 2AHE A A B-a-2 Q1 A HElE ol =3 HlE o] 8BS AlEfste] EYel |
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Conclusions
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o

L FAOS} Q9] 591§ 507152 k519 oLt ALLE] A9 A} 715 Gt 42 dS m 2 B o]

o] Agtetet. e 27 A IRk} A Mgl mhE AV P8-S vl w et Ak o] Ak 754
274 I=F H21= 800 - 1,000 mm?i&nil 1,200 mmol|A= Tfsl EokE 0 2 o] Qulj A Se2fo] 7hastc}
FEh o] At Z oA 24 B4R <1 1,000 mmE W 2Hﬂ FEAHF 2ol A 2o ABatehs VR
o}, o] ga gt 2ol AU Hio| @A F4E QIR EA RS 1,200 mm oVFolH EQF 4Fo] FEG| &
FE S o HAa F5-8o] AlEste] ST ol W] % Ao BEHAAM]F (N-120 kg ha')
ol AAH|RE A§3S wf AV H|of $-E7kS 7| thE 4= Ak tqﬂ‘r/ﬂ ARtETEER) 9t 2o 5984 o] 8o A
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