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ABSTRACT
Received: June 9, 2021 It is important to increase the area of potato cultivation in the fall season for a stable year-round supply system
Revised: August 13, 2021 in Korea. Saemangeum reclaimed land has the potential to extension of potato cultivation area with appropriate

practices. This study was performed to test applicability of fertilizer recommendation in southern coastal area
to the Saemangeum area. Two experiments were conducted: one experiment compared the yield response of
potato between standard rates of N-P-K (SR) and recommendation rates of N-P-K based on soil test (STR) and
the other experiment analyzed yield response to 4 different levels of N, P, K, respectively. The potato yield in
ORCID SR was 6.05 Mg ha™ on average and varied from 1.68 Mg ha to 11.80 Mg ha™'. The potato yield in STR,
Kwangseung Lee meanwhile, ranged from 8.13 Mg ha™' to 12.17 Mg ha with a mean value of 9.65 Mg ha™'. Potato yield was
https://orcid.org/0000-0002-0132-0765  increased linearly with N fertilization rates but P and K fertilization did not have any significant effect on
potato growth. The N fertilization rate (NFR) and the soil available phosphate content (Av. P,Os) had
significant positive corelation with potato yield (p < 0.01). Based on stepwise multiple regression analysis,
partial regression coefficient was 0.30 for NFR and 0.08 for Av. P,Os; Y =19.6 X, +34.9 X, + 1,410, where Y,
Jinhee Ryu X, and X, mean potato yield, NFR, and Av. P,Os, respectively. Conclusively, STR was strongly recommended
htps://orcid.org/0000-0002-0836-9510  for potato in the Saemangeum reclaimed land and the conventional standard fertilization rate was hardly
applicable to the area, especially for nitrogen.
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Potato product by fertilization rates in the fall season. The standard rates were 120, 106, and 156 kg ha for N, P,Os, and K;O. The
other two were provided as the standard rates.
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Introduction

A= 2 AIA 15091 Zi=oll A AElskal Q= 528 2o o efuiet At ik At 6

e AR 7 Aol AFE o] B AR RS EolA] 7HAPERIE skl 7RSI AR A 52 A
E T SFFS R 2 oot AT (NICS, 2018). 7R A A A& S 2)7] ARt .= Al IFs4]

o 7RSS Aok B ol giet. Elueke] TH s A= 1127 ha® 4| '5787] 1,5647 ha®] 7.2%°] EeF
(MAFRA, 2020b; Statistics Korea, 2020). A1) 4= FA| 1H52]9] 9 G = =o| o & 2F-E0]
100%01 3 3ol s 2ol A | @] o] BREE AHE T2 Ik (MAFRA, 2020a). -2yt 2443
o] 7S] 1.580] Fop] wiZol sy oz Hekz I—El& BAHAE oz o g5l Sttt (ASI, 1992; Eom
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S5t AR 528 1—‘5 Wedol 7hsdt s = HipAl S 2451l Tt (SDIA, 2014). wh2bA] Al
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Materials and Methods

AMBEY A ZZXA 2 7= AERHA] 53l AR = At FEA 9] (35.82 N, 126.68
E)ollA 2020 Ff =30 FAEYFS FIEF (coarse loamy, mixed, nonacid, mesic family of Fluvaquentic
endoquaepts)©]ATH. A7l A EFe] 2fol/d-& RARY At ARtaxhA 2] 5379 AP AR] EFo & £ 4= Uit
(Ryu et al., 2020). A= AHlist7 o]l pH, EC, weld 22 Adstlov f7 s, faslil wehd Zadd2 7
Z519ITt (Table 1). 712 (FA)=9Y 15€ mHgsto] 119174 oﬂ 581519191 50 cm x 20 cm 740 2 A 4]}
At G717 73 31.0 mm, B2 14.3°CE 109 B 95 140.2 mm, B2 15.0°C] B 4932
22.1% 5078 31, AR =93 29,7 Yo} 780 Eh Bt 270]90tH (RDA, 2021).
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Table 1. Soil chemical characteristics of the study site and Saemangeum reclaimed land Sector 5.

oH (1:5) EC (1 ;_?) OMI T_N_’f1 Av. PszT Ex. cations (cmol, kg™) "
(dSm?) (gkg) (gkg) (mgkg) K Ca Mg Na
Optimal range for potato ~ 5.5-6.2 <2 20-30 - 250-350 0.5-0.6 45-55 1.5-2.0 -
Study site 6.1 0.17 5 0.04 7 0.62 23 2.2 0.2
Saemangeum Sector 5 6.7 0.20 3 0.04 40 0.58 1.0 2.6 0.7

TOM, T-N, Av. P,Os, and Ex. mean organic material, total nitrogen, available phosphate, and exchangeable, respectively.
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Results
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Table 2. Comparison of potato growth grown in the fall season between standard fertilization rates (SR) and soil-tested
fertilization rates (STR) cultivated at Saemangeum reclaimed lands.

Plant height Tuber number Nutrient in tuber (kg ha™) Product
(cm) (each plant™) N P,0s K,0 (Mgha™)
SR 425+7.1 47+0.3 22.7+18.3 5.13+4.73 51.5+47.6 6.04+52
STR 56.6 4.7 6.9+1.6 51.1+£25.7 7.67+2.43 114.8 +52.7 9.65+2.2
N, P, K HZ AH[Zo| M2 WKHS Hlu i ARl mheh e 781933 Mgha' ol 1.58147.5

Mg ha'7F2] skl wieh 37 okdnh (Fig. 1). 178 5 A A AlH[=kol w78l 11,6 gollA 1.58119.3 ¢
7HA S7Fotdtt. 178 5 Aalh lite] e 2171 23.7 - 27.2 gkg‘l, 537-6.55gkg ' 0 & A2H=R JAlsI oLt
Ze]o] Qg2 A AH]tof| A 55 g kg'! 1 /go]E v 24 FH|rollA] 46.6 g kg oll BT (Fig. 2). Ha
1 | Al AR o] Al A e] /9] Hlof| ] 22 o= 57}0}0“4 A o] BFEAMG oo QUEALG Al 4
24.6- 5.4 Mg ha' 2 ARSI 01 QUAE FHIALO] 58522 7 Mg ha' Stk 27 St 97 5 A4, 4k 9]
?}%8 AHeHE FARBIR o™ 1 ke 242 16.9 - 21.3 g, 24.9 - 27.2, 520 - 5.99, 55.2 - 60.1 g kg © =2 LJERIT]
Zra] AJH] Al 3258 - 7.8 Mg ha!, 7 % 16.9 - 20.9 g, 174 5 A4, At 7o) 32239 -27.2, 5.45 -
6.12,55.2 - 61.9 gkg'o|3Jct.
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Fig. 1. Potato product by fertilization levels in the fall season. The standard rates were 120, 106, and 156 kg ha™ for N,
P,0s, and K;O. In the each experiment, the other two nutrients were provided as the standard rates.
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Fig. 2. Nutrient contents in tuber cultivated in the fall season. The standard rates were 120, 106, and 156 kg ha” for N,
P,0Os, and KO. In the each experiment, the other two nutrients were provided as the standard rates.

A
_I_F-ér

HIZ - EUBISHIO] B 1] SRS Wds AU, O GRNT URpT T  Golat 4] A

AP AT (p <0.01, Table 3). It AJH[FRE =3k-rold e dol PT=Ae e pite] 0.052%
o

-
B0 WAV} S 45w 9hE-2 TSI, Tl Ak EOF§7] W, WEHY Fol 2 52 4w o] Lieht
7] QISke. 717 %3 %] AFRPAAE 0.68 (p < 0.001)2 %R Golgt AV} Itk Tt 717 Fo) A4

Y =19.6 X; +34.9 X, + 1,410 (Eq. 1)

A7A, Y& A ¥ (kg ha'), X2 A4 A8 (kg ha!), Xo = EYF -84 (mg kg)olTt.

Table 3. Pearson correlation coefficients of fertilization rates and soil chemistry with potato productivity cultivated at
Saemangeum reclaimed lands in autumn. Values in parenthesis mean p-value.

Fertilization rates Soil chemistry
N P,0s K,O ON' Av.P,0s" pH(1:5) EC(1:5) Ex'.Ca Ex.Mg Ex.K Ex.Na
0.55 0.34 0.14 0.24 0.48 -0.22 0.20 0.29 0.22 0.28 0.01

(0.001)  (0.052) (0.450)  (0.174)  (0.005) (0.218)  (0.261)  (0.108)  (0.213)  (0.120)  (0.213)

TON, Av. P,0s, and Ex. mean organic nitrogen, available phosphate, and exchangeable, respectively.

Table 4. Pearson correlation coefficients of fertilization rates and soil chemistry with individual tuber weight cultivated
at Saemangeum reclaimed lands in autumn. Values in parenthesis mean probability.

Fertilization rates Soil chemistry
N P,0s KO ONT Av.P,0s" pH(1:5) EC(1:5) Ex'.Ca Ex.Mg Ex.K Ex Na
0.34 0.08 -0.04 0.04 0.21 0.04 -0.10 0.52 0.50 0.46 0.43

(0.056)  (0.641) (0.843)  (0.820) (0.245)  (0.830)  (0.581)  (0.002)  (0.003)  (0.007)  (0.012)

TON, Av. P,0s, and Ex. mean organic nitrogen, available phosphate, and exchangeable, respectively.
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Discussion
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A8 A] GG oA o] 15 mg kg HE AFFEOIA 148 5361 mg kg ' 7HA] A glEFo| Z71=Qlck B
T HE QLo L} (Park et al., 2009), ©] W] QI AJH]ZEE 200 kg ha'! 2 FAIH]ZFR] 112 kg ha' O] T vl &2 -G@ 214t



Applicability of Conventionally Recommended Fertilizer Rates for Potato Cultivated in Saemangeum Reclaimed Land in the Fall Season * 295

A 163 mg ke Q1 EFC] A sigsteit. meba] Facit fge] W FH oA BEARR o]
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571 Slal e B4 F4 977 Bad Aol

Za| BEAUS MM e duh o] wekd ZE TR A4 S=0.5 - 0.8 cmol kg 'Ol =
T2 0.97 cmol, kg = Tha ATt Aok (Kim et al., 2019). T 2] 9] ¢ 278 = wehd ZHg igo] thefst
o YA 7122 9] 742 0.53 cmol kg 2 HEo L AHEA © & 0,91 - 1.30 emol, kg 2] Mol EESIATH (Ryu et
al,, 2019). AFHETFE2|9] -9 FER A Gap<Eo]l 2tol7t Lot FEAI @A 7E ot 552] 4
0.2dS m, W8 Z+5 0.58 cmol. kg ' = WEH g0 245 o]tk (Table 1). Wbk AR HZo] TEA]H]
FO] 28 ool Ha, QI e e HAA MRS
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(NICS, 2018). ZFE-2 A5 24, 2] 414 5 A=Al A et 7152 5t
of| profsh= A o = deA It (Karam et al., 2011; Khan et al., 2012). Zg°] QoA #73 0 & FoMEE2] o 5o
710 ZHE gl $7Fd o 9 o] 3717t ARX|AL 279 o] F7RRIttal Bk v @It} (Westermann,
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Conclusions

MEEEZE 2] 71 7R Al ARSI Al 7R A et B ] ERe] 28448 AESIA U 4o] S
ARFETER A 0] EQRf71E Slafo] 2o W BEAH|ERe 851y o2t web ERa a9k
73olli= AR A A o] whe AP A |ERE Agste] WA v RS Fgtis A S5 EFAAAET §E A
A9 0] Wt EFR7|E TS o851 AAHAIBFRS AT 4= 9l Qlkte] At 2o 2 BEAINE 3 A
Aef7} 7Hs e 4= 9l ot EQF -fraglate] 1A ¢ Sago] Yrobd 4= 9l 0 B 2 RSO M A H]ERS ATt
7o) H843E FRlsh] AaliE 2452 A7t Q7-EIeh TEREA] Bl ZHEsao] AAstng 74zt
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