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Physiological Traits, Growth and Yield of Sweet Potato
(lIbomoea batatas L.) in Response to Nitrogen Fertilization in

Low-fertility Soil
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Abstract

Sweet potato (lIpomoea batatas L.) is a high-energy carbohydrate rich tuber that is
also abundant in antioxidants. One of the major challenges affecting its productivity is soil
fertility, particularly nitrogen deficiency. The study aimed to evaluate the response of sweet
potato growth and yield to nitrogen fertilizer in low-fertility soil. The experiment was
conducted using a randomized complete block design (RCBD) with 3 treatments 1) the
recommended nitrogen rate from the Department of Agriculture Affairs (15 kilograms/rai), 2)
20 kilograms/rai, and 3) 32 kilograms/rai. The results showed that the accumulated heat units
until the harvest stage were 1,055.1 and 1,106.8 growing degree days (GDD: °Cd). The growth
of new branches and veins followed a sigmoid curve pattern. The different rates of nitrogen
fertilizer application resulted in differences in soil pH between 7.1 and 7.2, organic matter
content from 1.20% to 1.67%, and higher levels of available phosphorus and exchangeable
potassium in soil after planting. The results demonstrated that different rates of nitrogen
fertilizer application caused significant differences in growth and yield. However, the
application of nitrogen fertilizer at 20 kg N/rai produced the highest leaf area (39.28 cm?),
yield per pot (12.30 kilograms/pot) and starch content of 41.67%
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Figure 1 Daily rainfall, humidity and temperature during the sweet potato study period in Ubon

Ratchathani

31N15A Nw1UTUIUAIIUT o UABHY
(growing degree days, GDD: °Cd) P0INTAULAEY
fumaaeuginelit aainassai odnwiaany
Uiysalvesiiasionisliguunigeaauazsanluus
agulumummuTinuasalagligamgfinugiu
Wity 4.5 asAwafed wuln JUsuiaeiuieu
avaudoungadnieudl 730.3°Cd uasiiinduiile
WWauUsUINAN (1,106.8 °Cd) thauunsiaw (1,055.1
°Cd) WaunuAINUS (313.6 °Cd) mudau (Table 1)
FsUsuunnudeuaranvosiumasuieszoziiy

Lﬁaa&’aqqaﬂdw 800 °Cd (Khan et al., 2011)

sUwvunsRIyAvlnvauiumaAggwusinaa
#nasin
LI BANYIANUAUNUT LN NI UAIT

wigyAvulneafslnl wazaueIa WUl U

Aududuilenaniiniu denvduiusiulufiana
e lnedaunisanuduius B udunseie y =
1.0387x + 3.0137 (R2 = 0.9678) (Figure 2A)
Wuigatunuen eIl essesnafintua
Sumad Wi adurwieadu Teedaunis
ANUFUNUSITUEUATIAD y = 19.687x + 35.343 (R?
= 0.9321) (Figure 2B) InefsUuuunsiasaaulndy
WUU sigmoid curve Asfiauduiusluluiianig
WA UAUITEZIAT @0AAARINUTIBNUTNANYal
vouratusAngnisiandIugenliniensUszidy
Ass LA vlanisarduianudunusiulufianig
WEIAUAUTEEZIaT (FNTNIA ITLUNNE LazAne,
2564)
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Table 1 Temperature and growing degree days (GDD) for each month
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Minimum Maximum
Rainfall GDD
Temperature Temperature

°C °C mm (°Cd)
November 21.55 32.16 0.00 730.3
December 18.95 30.73 0.01 1106.8
January 16.47 30.30 0.00 1055.1
February 18.94 33.60 0.26 313.6

Mean 18.98 31.70 0.09 -

AMENURYDIAY Juinisuazdmsidelulasioud 32 Alandusols

fuiildlunsmeaouiduyaiufesidanuin
Aunouvgniiaianudunsn-1g (pH) 7 7.1 efu
neaudgnduinaegy lusedvuiunans Yiuiu
Suniuing 1.29 Wesifus daegluszdufiaun
Usinalulpsauismaindewiifu 1.00 wWesidud
Usmameanedadiiuuszloviiad oivindy 48.58
fladnsw/AlansuuazUsnalnuva@eumduusslovd
waowinfu 25.15 dadnsu/Alanusissua
woamoSauazlnunadoudnoglusedunun

w§sa1nn1snaaeusniny olulnsiaud
wansineiunudn UAsevesaunaalgnynnssuisd
Aeaunsauazsnainiy 7.1-7.2 Sefiuneulgn
fumeoglussduuiunas Uiinalulnsauiomun
WAeinty 0.14-0.16 Wefidud Tumameanead
uuseloviiad owindy 51.38-61.03 fadndu/
Alanfu uagUualnunadouiadovindy 27.80-

35.35 fiadnsu/Alansy (Table 2)

ANBAENeEITINgUeUsEN1 TR iU
NMIAnyINavesnlelulnsiaudonis
wiydulnvesiumAaetusneliaainasiile
ogfiuigmuindandelulaseuiunndaiudma
softuitly Tnsdasdelulasauil 20 Alanfusiols
novauosse uiiluuinfign Ao 39.28 11319

WURALUAT Se9asNnAe dnT1denuAuurdIngy

(34.31 M1F1UTURUAT WaE 30.75 AITIUIUALUAT
puadu) sulszansammsliuasgeaaiiedne
AUNITFUATIZRLASIAETITIINNITVINIUVD
FEUULAY 2 § IuaneA18mI1d7u89 Fv/Fm
(maximum quantum yield) Tufiwdn@iilalésunme
\A3EAlATILUANIAY Fv/Fm 8g5¥1319 0.80-0.83
(Bjorkman and Demmig, 1987) 31NNA1TNAABINUI
Sumanldsululasaud 15 Alansustels e Fv/Fm
s 0.80 Sanufulldinidaudemeiniy
Tusvuuuasaes wisgslsinandetumndldsudng
UelulpsiauiunnssiulsidmadioUssansainnisly
wasgean ngoyluyis 0.72-0.74 (Table 3) senil
WUUOU hazANY (2560) T1891UAMNFURUSTZIIN
Usunueaslsiladuasdelulasiaunanisasyiule
Yo Autueuuwdnadousinunaelsiadd
Wity Felulpsududuusznevveddusiuiisnidu
sonsesaivlnvesita nmsesgiiviafiyldAdy
%uaq'ﬁ'ummmmmiumiﬁ'ﬂLﬂiwﬁumuaséfaq

a1dumaelsiaddulusiningddeindngadu
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nFukas satulsunueaslsiassadusviviuen
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famnaInTalunIsas e IMITHaE NSRS YL AULe
vt FannsAnwadeiilduansialseansamnns
Wuaasiuldinsnsilulnsouifudulddwase
Uszansnmnslduasusidmwaludsituiluagradnay
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Figure 2 relation between number of branch (branches) (A) and length of vine (B) in sweet potatoes at

Establishment stage (30-48 days), storge root initiation (58 days), storage root bulking (72 days).
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Table 2 Characteristics of soil before and after planting sweet potatoes

Treatment pH oM Total nitrogen Avai. P Exch.K
(soil : water 1:5) (%) (%) (mg/ke) (mg/ke)
Before planting 7.1 1.29 1.00 48.58 25.15
(N,-P,05-K,0;15-15-15) 7.2 1.67 0.6 51.32 27.80
(N-P,05-K,0;20-15-15) 7.2 153  0.16 56.86 31.22
(N,-P,05-K,0;32-15-15) 7.1 120  0.14 61.03 35.35

ANWULNNNANAAVDIIUNA
Srawimuidleiumametugineiiaa’
vaesadilssulehlasaulussiuiiunndnaiulidma
RO UAZANE1IN FeflTrutuiasiumne
\fefiFn 6.62-8.50 Fasianszans ArmeTiune
WABTAN 13.17-17.82 WwuRluns widinanendny
nfeiamudnslidelulasioudisnsigendn 20
Alanfusiols iarunineiageandt 3.70-3.81
wuRiuas (Table 4) Funandnthantomanuingiy
wed lesudglulnsiouiisnst 20 Alansusolsly
HanAnasande 12 Alansusienseans sesasunsiume
Aldsulelulasiuiisn 32 Alansudelslinandni
8 Alansumanszans AuaInu (Figure 3 and Table
a) Frunumsumadlasudelulasiouisns
upnsnsiulddsasoninumnnudume Tnefiaining
vuadeil 10-11 Weddud fuesiudutanuin
Tumemeiugineiiasin aesedldsulelulnsiau
Tuseduiiunnanstuiinasoesdududesiuma
9E19UANAIMNEDRR (P<0.01) Tneidosifudulaves
fumaild$udelulasiou 20 Alansusielsuazly
Tulmsiau 32 Alanfusiols e sidududeanngad
41.67% way 40.05% 5098911708751 oAY
AUz UINTNIVINTG (18.53%) Auaeu (Table 4)
Patil et al. (1999) sreululnsiauiinnnuduiusiy
UNIYATULALNTAYALYBITIRNDIMITIUT NATIAD
Frumafiunsdansziviinuglasa nmsazauuds

Tusilunadauan wag Mehran and Samad (2013)

seuilulasiuansaiisuinasglasaluin
(beet root) aehsfifeddadioldsululnsuninnii
22.8 Alansululpsiaw/ls 7289 susnwa Lavaus
(2560) s1891un15Edelulnsiaugnsi 16 Alansy
Tulnswusiolsdsmaliinananiiuduzndsiiangeand
7,216 ﬁiaﬂ%fwfaii'uazwawﬁmﬂaqﬂqmﬁ 2,210
Alansusials Fanrnmismeasanuindisasilulasiau
20 Alansuselslinandnuaziesidusutisgaan us
desfumaiildsu Jolulasiaudng 32 Alandudels
Tinandnsiandesas or9idsananlulasiau
duasunswsaivlndiugeauinnitdiusin e
Isululasimuanndwuadenisldansiulansn e
a¥19lUsAuvesdIugenuInd u Seviliusuna
aslulamsaiadougrnanas widnliluTunud
gufundanudesnisvesity vaglianansadiulsd
Usglowdld uenaniduinmsgapdsluiuiuuas
9N SeaNaliiTeauLea1NN1TYINaIBalA
wazunasla dreganalinisiaigiavlauay

Uszdnsnmmslvinandnanas (ynan guatan, 2544)
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Table 3 Effect on the rate of nitrogen level of length of vein, number of branches, leaf area, and maximum

efficiency of photosystem Il (Fv/Fm) in sweet potatoes

Level of nitrogen leaf area
P Fv/Fm
cm

(N-P,05-K,0;15-15-15) 34.31ab 0.74
(N,-P,05-K,0; 20-15-15) 39.28a 0.74
(N-P,05-K,0; 32-15-15) 30.75b 0.72
F-test * ns
CV (%) 9.64 5.26

Means in the same column followed by the same lowercase letters are not significantly different at the 0.01 probability

level by DMRT, ns: non-significant, *: Highly significant at the 0.05 probability level

Figure 3 Photographs of sweet potatoes at different level of nitrogen; N,-P,05-K,O; 15-15-15 (A), N,-P,05-
K,0; 20-15-15 (B), (N,-P,05-K,0; 32-15-15) (O)

Table 4 Number of tubers, length of tuber, width of tuber, yield and starch of percentage in sweet potatoes

Number of Width of Starch of
Length of tuber Yield
Treatment tubers tuber percentage
(tuber) (cm.) (cm.) (kg/pot) (%)
(N-P,05-K,0; 15-15-15) 7.87 13.17 2.97b 4.42c 1853
(N,-P,05-K,0; 20-15-15) 8.50 17.41 38la 12.30a 41.67°
(N-P,05-K,0; 32-15-15) 6.62 17.82 3.70a 8.45b 40.05°
F-test ns ns *x *x *
CV (%) 21.44 15.16 15.16 22.85 11.89

Means in the same column followed by the same lowercase letters are not significantly different at the 0.01 probability
level by DMRT, ns: non-significant, *: Highly significant at the 0.05 probability level, **: Highly significant at the 0.01
probability level
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