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ABSTRACT: The objectives of this study were to 1) create true-color orthoimages map and calcu-
late NDVI map using UAV image 2) study NDVI and waxy corn yield response to nitrogen fertilizer
and 3) study the relationship between NDVI and waxy corn yield. Field experiment was conducted
in the Waxy Corn Growing Community Enterprise Group, which is located in Ban Nong Bua, Ban
Fang District, Khon Kaen Province during December 2017 to March 2018. The experimental design
was randomized complete block design (RCBD) with four fertilizer treatments and two replications.
Treatments consisted of various N fertilizer rates 0, 8, 20 and 32 kg N/rai. Images acquired using
cameras mounted on unmanned aerial vehicle (UAV). NDVI and yield measurements were done at
66 and 81 days after sowing, respectively. NDVI values were collected from each treatment based
on random sampling method. There were 14 samples for each treatment totalling 56 samples and
the average value was recorded. The results showed that leaf greenness of true-color orthoimages
by visual interpretation increased as N fertilizer application rate increased. The F-test using Schef-
fe’'s method of NDVI and yield were found statistically significant differences (P < 0.01). Analysis
results also demonstrated the response of NDVI and yield increased as N fertilizer application
rate increased. The average NDVI values of applying 0, 8, 20, 32 kg N/rai were 0.70, 0.73, 0.77
and 0.82, respectively; The average cob weight with husk yield increased from 401.65, 969.64,
1,306.22 and 1,316.25 kg/rai, respectively. However, applying more than 20 kg N/rai did not sig-
nificantly increase yield. The relationship between NDVI and yield was evaluated by simple linear
regression analysis. Yield was consistently increased with NDVI and found a strong relationship
between the two (R? = 0.79).

Keywords: normalized difference vegetation index (NDVI), nitrogen, waxy corn, unmanned aerial

vehicle (UAV)
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Figure 6 Leaf greenness of true-color orthoimages for visual interpretation
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Figure 7 Horizontal panorama image on 13 March 2018

ATUNTNTTUNRAULLUANALAT (NDVI)
NANITATIUIAN NDVI ieadnnTnadnowdien
81 66 TunALgn Hnnasoymvimeglusees R1
NN miln 26 nuALE 2561 wmﬁ'luwum
utlaanmaaeaiiAn NDVI ummmmmu 0.16 ol
umma@\‘mwLmuimmLLﬂmmLﬂuwuwmu‘Emm@
Niregdntien duaiBuniilAn NDVI anniign
whiin 0,96 wulwBnausiutinalneninssiidan
fueiuLi (Figure 8) HERATIZVANNLANGING
7219N9ANLRATR9A1 NDVI luusiasan3unmaaes
annisguiaatingd NDVI aedapnagusietn
WLLNE @K 7 FheeellAasineIsniuns
naaed e luLAAANTUN1INARRIEAUI 14
FBENg SINAILFIRENYIINA 56 faee Wi
#iAn NDVI ladeitiaengawiniu 0.70 wazsin3um 4 14

fleulnsian 32 Alandu lulnsiausials Jeh NDVI
MINTIgAWINTL 0.82 uazwuTIAN NDVI HAn1aiusn
AnrTueeaTTidATyEwmeata (P < 0.01) (Table
2) MIRALALEITIIA NDVI mmﬁmmﬂﬂu‘ﬁmmu
w’Lquuﬂmmﬂwmwmum mmmuwuﬂu
Airnnguan Tag NDVI mwmmnmummﬁmmﬂ&
Tulmsiay aenAesiunan1maaeses Shaver et
al. (2011) Teggildn NDVI aasdinnlwpanniasesin
wuLwn 2 914 1UA Green Seeker uaw Crop Circle
ACS210  TAnuduruslusy Augeriudmaily

Tulnsiauflfumnsnais 4 5260 uay Liu and
Wiatrak (2011) @741 NDVI a@edinalnalunis
Ugnuuuladlonsaudn  (No-tilage) aniezes
GreenSeeker Huwa NN TUANERIINS
Uil lulnsiaunuansnaii 5 syau

Figure 8 (a) True-color orthoimage and (b) NDVI at 66 day after sowing (26 February 2018)
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NARNAR
nantstiuiindayanandndininadnawilen
annsguiivietiauasdaimindnansay
waen Tuiun 1 mausns Wedudaunues
uwiazAFuNImeaetuazAwInluNanEAse s
wudnaiun 1 llaily ”Lmammmﬂu@wm
Wiy 401,65 Alanfuseld uazAFuT 4 ‘Lmﬂﬂ
Tulpsiau 32 Alandu lulnsausels Tmm@mm
wALNNAgAWIAL 1,316.25 flaniusials Lie
AATILTANNLANFNNTEUI AR URINANAR
TulAazANFLNINAARY (Table 2) WLAN HAKAR
103819 Tnadnawiiaadadnuunnsiaiuadiedl
WadAtyElaneadia (P < 0.01) satfFuunisld
flelulnsiauluszivusne Inedniun 3 uaz 4 14
{le'lulmsianiniy 20 uaz 32 Alanin Tulnsiau
Aals lufimauusnaeiueeneldadAmynig
A0F AIUANNANNUTTENING NDVI LAZNANGR
ANNINUEAIANNANRAUFIAEATNTAIATIZH
naneeTaduesinedie (Figure 9) NUINALARN LY

Table 2 Mean NDVI and yield of each treatment
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‘Eﬁmﬁumﬁyumum NDVI Tadldndutlsyania
nasndula (R?) winil 0.79 uasiianudiida]
TuszAlnn aenAReLHANTIARSITEY Shaver et
al. (2011) NagLliuiFng) NDVI Hponudisiisasilu
sepvnnniunanand1alng  Tnaannsalddu
AautlsBassiiaeiulsinaadiniunisiouie
rananianals uaznanadndaulsgaszau iy
Buahumsn lulnneulufn Biunnnaaslsiale
T thnululnsaulily uazaangeaassiu ld
nliinazesArnnydulliz@ninisindula
WA NNTL u@ﬂmnumm@mﬂ@mﬂumammm
999 SnANA  (2551) TIATUITUAT NDVI a7
nNENEA1NEN LANDSAT 5-TM Tagiagil NDVI
Hpnuduiusiusandndiiatnadednd uazua
nsdne ludssingw ee Admil waveAniy
(2562) A1ITUA NDVI ann e lagainiFe
TBrawdy nudrlanuduiisiunananges)

N application rates Yield
Treatment NDVI
(kg N/rai) (kg/rai)
T1 0 0.70° 401.65°
T2 8 0.73° 969.64 °
T3 20 0.77°¢ 1,306.22 °
T4 32 0.82° 1,316.25 °
F-test > o
C.V. (%) 6.74 39.71

** = significance at P <0.01

Different letters in the same column indicates statistically significant difference (P < 0.01) with

Scheffe’ test
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Figure 9 The relationship between NDVI and yield
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