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ABSTRACT

Growth and yield components of sweet potato (I[pomoea batatas L..) were investigated under 0, 25, 50, 75, and
100% application rates of soil test based fertilizer reccommendation with 5.5 kg 10a™ N, 10.1 kg 102 P,Os,
and 19.8 kg 10a” K»O under polyethylene mulch. Soil chemical properties showed no significantly increased
by increasing application rates of fertilizer recommendation. The 75% and 100% treatments increased total
fatty acid methyl ester (FAME), bacterial FAME, Gram-negative and — positive bacterial FAME, and fungal
FAME. The soil of 75% treatment had a significantly lower community of Gram-positive bacteria compared
with 0%, 25%, and 50% treatments. The marketable root number was significantly higher in fertilizer 25%
and 75% treatments, whereas marketable root weight was significantly higher in fertilizer 50% treatment. The
highest increase in productivity of sweet potato is reached with 75% fertilization (3,305 kg 10a™) of fertilizer
recommendation and optimum fertilizer rates based on regression yield curve was 80% fertilization of
fertilizer recommendation. These results indicate that new soil test based fertilizer recommendation was more
effect on the productivity of sweet potato as well as soil nutrient conservation under polyethylene mulch
system.
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Regression yield curve of sweet potato different according to application rates of fertilizer recommendation.
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Introduction

A=A, FRARE S ThE 0 2 BReshEo] W2 AlFo ot (Hayati et al., 2017). 12|27 Thildu} 2] wlsl
o] -2 HhH Ao, HIEl, 7713 5o F751tt (Jaya, 2013; Hadgu et al., 2015). X7t 5T E 913
Ho s F3ME ES RISt 2= e W ZiA, vlE AR E A, ARl mE U= A88 5
ol thet A7} X =] Tt (Lugo-Torres and Diaz, 2007; Agbede, 2010; Chen et al., 2017; Sebayang et al., 2018;
Pan et al., 2019). 20} Zuloll A AAH| 55 Al-86HH GHAT} AT FAVE Z7HE o] 2E4 02 SeaFo] Feix
= 277} QItk (Bourke, 1985). Z12{ut HAVF A5 215t 73 Q-oll= AV = S7FHARE 2[5k S-S oA
Shof o] ATt (Kwack, 1969). 2] = Al-8ohH Jm} I 0} A £A]| S7HE 7H4 2™ (Bourke,
1985) F=5& 79 A1 7hetiet 917 0 2 AR 7|7 Ol A =k (Scott, 1950). M4t HlE+= altaf AYSat &
Alefl DRzt o2& 5ol 217451 (Ozanne, 1980), 32 g4 thARgell F-851F (Costa et al., 2004;
Wu et al., 2005). 22~ato] tiet oFEgta] H1HH © 2 Oh and Chang (1969)-2 170t 2 A H]ZS 102 842 9.1 kg,
Q5.2 kg, 22 18.4 kg A8 79 580] 8% ZTNHTFIL B 55T, Nam et al. (1996)-2 170 27| Ao
A T g AR RS ES Eokom, sl AYS7ES- 10a WAl A2.7 kg, 94T 6.5 kg, ZE] 19.8 kg7 =

ChIEE BIGkTh S1ick A, o]0 il X 3pat RS Slet AAA L 10a WA A4 6.0 ke,
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o14F7.0 kg, ZH2] 19.0 kg 0 2 A|AISFATH (Nam et al., 2001). Mukhongo et al. (2017)2 10a 71522 2 H4=9.0kg,
O1LES- 1.5 - 3.0 kg, ZE]=10.0 kg2 A-85PA 0] 450 kgoll A 3,000 kg 0 2 ST Thy 519t} A= &%
7 TRl & oA atate] tigt 10a 71 BEAIIF O R 7178 A= 4 5.5 kg, 94t 6.3 kg, 2P 15.6 kg
S ARESEAL A= A4 9.0 kg, Q1419.0 kg, 22 24.0 kg2 AIRFSEAL QATH(NIAS, 2017). 222 B AAAH|
Fog da, it 2] RS Fole] ESF HIS T et R E S 4 QS Peehal Qlok. 1ol Est
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wEpA] 2 A At WAl A] BT SRS AH]pEo] ASatt el vl FRks HES)H
o] 7ol E-85A} 435k

Materials and Methods
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ALEYF S e FEERIE Aol dae g4, A2 8490, Zele e vizE

EY 3 g_!-;g_i_ EMUH  EQFIIIYRE A4S Rt AREE HES 1 em®E ZoJHal 1 - 15 cm ZoloflA 1
kg LS 38HE.C 2 2 FSIoTh. AF e EFA B= EYSFHEAH (NIAS, 2010)S 28510 A2 ZA|2t 24
SHTE EFpHEC+= EYF 10 goll 50 mL 5755 7151 1:5 HIE2 549519 pH meter (Orion 520A pH meter,
Orion Research Inc., Boston, USA)2}, EC meter (Orion 3STAR EC meter, Orion Research Inc., Boston, USA) 2 &
A5t F71E2 TyurinH o2 AA6t, F-aQlikS Lancaster .2 HJAA| (UV-1650PC, Shimadzu Co.,
Kyoto, Japan) S AF&-5to] 2416 2|eHd Zg, 2, 9 uiivle 59 Yol 1 M NH0Ac=E F+E519] ICP
(AAnalyst 300, Perkin-Elmer, Norwalk, USA)= 4o} 11 ALt A= A 0 2 ekt

I‘l[‘

FL”*

EY 0|82 28 2N S EQnd= E-5 AR89 Schutter and Dick (2000)2] B
o2 uE Al 24ER] fatty acid methyl ester (FAME)% H A5}t (Kim et al., 2014; Moon et al., 2016;
Igalavithana et al., 2017; Moon et al., 2018). BJAJ&E F4-2 GC Agilent 6890N (Agilent Technologies, USA)x}
HP-ULTRA 2 capillary column (25 m x 0.2 mm x 0.33 um film thickness, Agilent Technologies, USA)-= A}-8-5}%
O Internal standard 19:0-2 ©]-85}1d A& Q1 AHFAE SFdart v]-8-& AlLISEIT (Hamel et al., 2006; Kim et al.,
2014).
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SARA ek S A8 AR, Eok slebdut nAE e 221 SAS 213013 vhH 2006/ At

451 Duncan's multiple range test= <~345}Ct.

Results and Discussion

EY sletd ”42} tap Aol A BT SRR AHg<Eol| e 2l ES 3FeHd-2 Table
137} 2} E9F pHE 742 6.89] B AJH|g<E0] S7Fr-5 7.07H4] ol oL -0/ d-2 3Iieh. F5ATH]
75% TF1H100% =0 2 A2 49 B M7 HE T (EC)=0.29 dS m™!, 589142347, 355 mg kg™, ]
ZHE-20.39240.37 cmol, kg, A12H 29,3, 9.5 emol, kg T18]31 2| g np vl SRR 2.6, 2.5 cmol. kg
o= FAje]of Blsf E ot -FolAQl Zfol= glsith O]EioPﬁﬂrhl‘is.S, o1kF10.1, 23] 19.8 kg 102 S 7]

l‘ oﬁ,
ox 19
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© 2 Aa]o}97] whzol| =70 ESF Feldof n|2]= FFe ]U]- k=] At Simansky et al. (2017)-
AR S-S 4, 12, 16 kg 1025 Al-galt|ete £ 2|2} v|w et ]Eok—J 71 et pHe 2 27t
UL SHlTE. 18]l BEA ] B FHAMR ]E}—pH EC, #71%, At 2jehd ol 59 E

oFolshA] Hsl= G ool 2o 7} igirtal B gt Avfe} S A TH (Kwak et al., 2003). T3F Ahn etal. (2018)©]
3737 Aol A4 6.1, 9141 7.0, Fs71E] 7.2 kg 102 S R4, 84910, Golda] 2 185192 f v Au]F
of W2 5817] £ pH, /718, 213 T R Aol Qigieka B Aviel Axjsisict.
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Table 1. Soil chemical properties as affected by different application rates of fertilizer recommendation for sweet
potato cultivation.

Exch. cation

Amount of NPK test pH EC OM Avail. P,Os NO;-N
K Ca Mg

% (1:5) dSm’ g kg'1 mg kg'1 -------------- cmol, kg'1 -------------- mg kg'1

0 6.8a" 0.25a 14a 328a 0.31a 8.8a 2.4a 6.7a

25 6.9a 0.23a 15a 308a 0.24a 8.8a 2.3a 6.1a

50 6.9a 0.23a 15a 323a 0.25a 8.5a 2.4a 12.2a

75 7.0a 0.29a 18a 347a 0.39a 9.3a 2.6a 9.8a

100 7.0a 0.29a 19a 355a 0.37a 9.5a 2.5a 8.7a

"Means followed by different letters within the same row are significantly different at significance level @ = 0.05 according
to Duncan's multiple range test.

Ol

EQY O|YME 28 ESHY A AulGze whE 87| S uAdE o 5l Table 29 2t} 5
ZAAB]EER] 75% 2 100% A2 7-2] F 18 S 164.1 nmol ¢! 2 156.8 nmol g‘lgi A2, AHI<E25%
9 50% A2l vlal] F-o]2 0 2 gttt (P < 0.05). T2, FA, T34, 1A 2 o] gw
FA2], AEEE 25% 2 50% A 2]Ttoll vlsl fold o2 Wkt (P < 0.05). WHAlw S AR 75%2)
100% A 277 FF=AAHIF 50% A 2]to]l Blol 214 0 = golo w, Wt Fg-2 ST H|RE 75% A2 77}
T2 2] vlal -g-o)d 0 2 Wolth(P < 0.05). TRl IS AN B8-S A 27T 12424 THE A2+
of Bl frolH o= &g WhH Igo|ot Aldo] HlE-2 FHAIEE 100% 2|77 0.572A4 FA2], FHAHF
25% 2 50%0]| H]5fl -5-2]2] 0 2 Wlth (P < 0.05). Min et al. (2016)-2 AFEo|| A A4 AJH|Eo] Z71ek= &
Aldt, TE-8/dAId 382 S 71t v, 1‘“/‘*’“4*1]4 Fol ol J-”*O]ﬁ’}*ﬂ% Hl-go] Zraghttal spolovt 2 A
Toflid= ARl 5715 IR AR, w80 o 9 wrBo| et Al HlEo] SIS ol2Rt Ak
Ao Z71E45 g0t At vlgo| F7 ekl el Al T8 g et vl&o] faehrtal B gt
Yevdokimov et al. (2012)2] A2} A x5}

Table 2. Soil microbial biomass as affected by different application rates of fertilizer recommendation for sweet potato
cultivation.

Amount of NPK test TF' B G(-) G(+H) A F AMF  G(+H)/G(-) F/B
% nmol g™
0 121.7b7 33.9b 14.4b 17.9b 3.2ab 16.4b 4.3b 1.24a 0.48b
25 130.1b 37.9b 17.3b 18.6b 3.2ab 18.5b 7.0ab 1.09b 0.49b
50 129.3b 38.0b 17.2b 18.8b 2.7b 18.0b 6.6ab 1.09b 0.47b
75 164.1a 46.1a 20.9a 22.2a 4.1a 23.7a 8.3a 1.06b 0.51ab
100 156.8a 44.7a 20.3a 21.7a 4.2a 25.7a 6.9ab 1.07b 0.57a

TTF, total FAMEs; B, total bacteria; G(-), gram-negative bacteria; G(+), gram-positive bacteria; A, actinomycetes; F, fungi;
AMF, arbuscular mycorrhizal fungi.

TMeans followed by different letters within the same row are significantly different at significance level @ = 0.05 according
to Duncan's multiple range test.
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Hr

T FA ] Aol mhE 81| EGF n A= 7 9] H8h= Table 37+ 2ok T34t -2
A B 25% A2 F7F13.2%, 50% A7 13.3%, 100% A 2]TollA 12.9%2 F-22] 11.8% Rt -6-9]2]
T2 WA TR AR A2 75% A7 13.5%, 100% A 271 13.8% 24 F-412] 14.7% Kot -feld oz v
YT (P < 0.05). o3t A= HAA oA A AMlgEo] F715 DI o] Al Hargh

Shasha et al. (2019) 9] e} LA[SFA. T2 AT, a3 Ut o] 32 A 2|3l o4 <l 2l 7k
a19]
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Table 3. Soil microbial communities as affected by different application rates of fertilizer recommendation for sweet
potato cultivation.

Amount of NPK test B' G(-) G(+) A F AMF
% %

0 27.9a" 11.8b 14.7a 2.6a 13.5b 3.5a

25 29.1a 13.2a 14.4ab 2.4a 14.2b 5.5a

50 29.4a 13.3a 14.5ab 2.1a 13.9b 5.0a

75 28.1a 12.7ab 13.5¢ 2.5a 14.4b 5.1a

100 28.5a 12.9a 13.8bc 2.7a 16.3a 4.5a

TB, total bacteria; G(-), gram-negative bacteria; G(+), gram-positive bacteria; A, actinomycetes; F, fungi; AMF, arbuscular
mycorrhizal fungi.

TMeans followed by different letters within the same row are significantly different at significance level a = 0.05 according
to Duncan's multiple range test.

nF0r M 2 2 $87] It ARSTH RS Table 491 ATt AAFE TR 2 HAEEF100% A2 77t
5,822 kg 102" 2 F-42] 4,469 kg 10a” & 25% 2|7 4,927 kg 102 Hrt-fo]& 02 L7|9)om AH|50] Z7}
TE TR RN (P < 0.05). T3 AEr TR 25% 2 277F4171, 75% A 277140702 54
2] 2970 H 50% A 2]+ 3.07] Bt -FoAd. o = golth (P <0.05). 7S &5 FABI= 50% A2 77F157 g &
2 o2 A Hoh fojA o 2 BARITH (P <0.05). 2R e AR 75% 229171 3,305 kg 1027 02
7 E3kom 242 3,102 kg 10a ol H|g] 6.5% S-Eh= B3 ASITH(P < 0.05).

Table 4. Effect of different application rates of fertilizer recommendation on the growth and yield of sweet potato.

Marketable root Marketable root

Amount of NPK test ~ Vine lengh Node number  Plant weight number weight Yield
% cm no. plant™ kg 10a no. plant™ g kg 10a™
0 207a’ 63a 4,469b 2.9b 123b 2,388b
25 192a 58a 4,927b 4.1a 99b 2,634b
50 191a 6la 5,011ab 3.0b 157a 3,160a
75 227a 55a 5,225ab 4.0a 125b 3,305a
100 242a 66a 5,822a 3.3ab 125b 3,102a

"Means followed by different letters within the same row are significantly different at significance level @ = 0.05 according
to Duncan's multiple range test.
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ZZANH[EFe] AJH]GZo]| R 11 tmke] AJSAKEES Photo 13} 20w WA o)A Sk 31 HTAL Fig, 13} 2
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Photo 1. Yield response of sweet potato to different application rates of fertilizer recommendation.
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Fig. 1. Regression yield curve of sweet potato according to different application rates of fertilizer recommendation.

Conclusions

=k ARl A EFEA AR AH]ato] A8t S5l v A= ke HESHIE 87 ESF
S AH]gEol w2 ofgFo] §igitt. B ulAE-2 AlH|SE 75%2F 100% A 2]l X FAME, FAlt, 1%
S/AIRE, TR A, Fgo] EEFo] =okom IR At w2 75% A2l T71H0, 25% E 50% A=l vl ok
It T AR 25%82E 75% A= ellA Bekom G AR e TN 50% A7 157 g0 =2 7P
EAYL}, a5k A 75% 227171 3,305 kg 1027 0 2 T 2]of H]5] 6.5% ST QLo H S22 3]

S A8 HH0) A5 A u] 0% 5
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