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Prediction of Nitrogen Fertilizer Rate for Red Bird Eyed Chili
(Capsicum frutescens L.) Production using DSSAT
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ABSTRACT: Prediction of nitrogen fertilizer rate for red bird eyed chili (Capsicum frutescens
L.), Huaruea-So—Ko-13 cultivar was carried out by establishing plot for collecting plant genetic
coefficient (GC plot) for input in the DSSAT program. This GC plot was carried out in Sikhiu soil
series with five rates of N fertilizer i.e. 0, 8, 16, 24 and 32 kg/rai. Also, effect of six N-fertilizer
ratesi.e. 0, 8, 16, 24, 32 and 36 keg/rai was carried out in six soil series, namely, Chatturat, Takhli,
Teparak, Nonthai, Lop Buri and Sikhiu soil series. Growth and pod yield data were collected
to be used in DSSAT program in order to predict growth and yield of chilli, and to validate the
precision of DSSAT. Results showed that application of 24 kg N/rai gave the highest yield of red
bird eyed chili in the GC plot. Whereas, the recommended N fertilizer rates for studied soils
were 16 kg N/rai for Teparuk soil series, 24 kg N/rai for Lop Buri, Takhli, and Chatturat soil series,
and 32 kg N/rai for Nonthai and Sikhiu soil series. The results from DSSAT simulation found
that DSSAT program could precisely predict pod weight and leaf number of chili with d-stat of
0.944 and 0.844, respectively.

Keywords: Red bird eye chili, nitrogen fertilizer, DSSAT
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35,652 #iu (Department of Agriculture Extension,
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dmidnan waznondaudy lu wazuansn
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wazUSeulNeuiuNananaie (observed) Au
NANAMIINWUUINa0Y (simulated) TnaUou
yndayadish (minimum data set) Tulusunsu
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adszfuneilanduasiall Arduuszans
ftugnasuiy (WEndvydalvgiusitaute an13)
UsgdAnsldifiu nsufuussdisedu nnslie
wandngeaniiasldsu plleniAinanningig
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Table 1 N - fertilizer rate treatment for GC experiment plot and in farmer experiment plots

Treatment" N - fertilizer rate (kg rai")%
T1 0
T2 8
T3 16
T4 24
T5 32
T6 36

Y GC experiment plot has 5 treatments from T1-T5, farmer experiment plots have 6 treatments from

T1-Té6.

#Basal fertilizers consist of triple super phosphate fertilizer (0-46-0) 16 kg rai* and potassium chloride
fertilizer (0-0-60) 30 kg rai". N-fertilizer is urea (46-0-0) separated to 3 times application first apply
with basal fertilizers and then apply on 30 days and 60 days after transplanted, respectively.

2. naaousnmlulasiauiiomdnie
lulpsaufiangaudmiugnuinivydlug
wasmennunsnsluiuiisinoviuazunuas way
gunefuYune JminuATTvEIN 31U 6 uuas
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any3 (Lop Buri soil series; Lb) (Typic Haplusterts)
LLazsqmﬁuaéj’J (Sikhiu soil series: Si) (Typic
Rhodustalfs) Aeumsvaassléduifiusossmud
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N¥AYVUINYBIDYNARAY (Soil particle size
distribution) lae3SluiUa (Kilmer and Alexander,
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1949; Day, 1965) LLﬁmLLﬁNUizmwuaaLﬁaau (soil
textural class) (Soil Survey Division Staff, 1993)
oA (soil pH) Sadnuiiusierh 1:1 (National
Soil Survey Center, 1996) U3mnadlulasiausiu
(total nitrogen) (Jackson, 1965) Usinanaanasa
Fduusslem (available phosphorus) (Bray and
Kurtz, 1945) USunadwuva@euiduusylosd
(available potassium) (Pratt, 1965) UsunauiuasIu
el (extractable bases) (Peech, 1945) Usuney
’Su‘vﬁaihq (organic matter) (Walkley and Black,
1934; Nelson and Sommers, 1996) AINLLAN
\Wasuuasleseu (cation exchange capacity; CEC)
(Chapman, 1965) amsthlihwesi Electrical
conductivity; EC) (Richard, 1954) 8ns15euazAa
Busva (base saturation percentage: %BS)
(National Soil Survey Center, 1996) (Table 2) ie
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Table 2 Soil properties of the GC plot and Farmer experimental plots before planting

Soil Parameter GC plot Farmer experimental plots

Sikhio Lop Buri Takhli Chatturat  Teparak  Nonthai Sikhio

(S (Lb) (Tk) (@) (Tpr) (Nt (Si)

Soil Texture® SL SiCL C SL SiCL CL SCL
Soil pH 6.30 7.50 7.70 5.70 8.40 7.50 7.40
Organic matter (%) 1.08 1.24 1.59 1.08 2.35 1.95 1.65
Total Nitrogen (%) 0.06 0.06 0.07 0.06 0.09 0.07 0.09
Avai. P (mg kg") 20.92 592 14.08 592 9.34 7.16 19.46
Avai. K (mg kg™) 136.50 188.80 125.20 57.30 137.80 179.80 206.20
CEC (cmol(+) kg ™) 6.30 24.60 82.40 6.00 36.00 23.90 17.10
Extr. Ca (cmol(+) kg'l) 3.80 16.59 19.17 8.22 22.96 15.49 13.47
Extr. Mg (cmol(+) kg'l) 0.96 290 1.86 153 2.90 276 237
Extr. Na (crol(+) kg") 0.48 1.35 1.09 0.28 4.27 2.28 1.23
%Base saturation 83.00 84.60 26.80 100.00 83.70 86.00 99.70
ECe (dSm™) 0.33 091 091 0.66 0.80 0.60 1.00

Remark SL = Sandy loam, SiCL = Silty clay loam, C = Clay, CL = Clay loam, SCL = Sandy clay loam

NAN1SNAABILAZIANTA

1. wavasdaselulasiaudenisiasgyidulauas
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thidhdeyalunuudians DSSAT ilemnnziusms
Jelulnsiaudmiunintmysiolng
1.2 wavesdnslelulnsiausionts
WigAvlavesduninluwlaniudoyan
duusransiugnasu
(1) wansiUTguiguaILEs
AsvesFuNInTieny 45, 60, 75, 90, 120 Wag 150
fu ndsugn wuth Fasusnvesnsiyiiulakou
439 45-90 Fu dunindaugelidunnnieiu
sEmiediunaaes uidundnileny 120 Jumdl
Ugn sh3uil 1 Allladelulnsiou Feflaugaade
tloviian iy 64.09 wufiluns wanssegneiie
dfymeadatunniifunimeass Taesiuil 3
fildtesnin 16 Alansululasiousels Tawge

Wy Wiy 76.87 wuluas Seliunnsteiumg
afRfUmMIUT 2 M3UT 4 wagsn3ud 5 Aladesne
8, 24 uaz 32 Alanfululnsiausiels Jedimnmgs
lABYINTU 68.24, 76.48 LT 68.89 lWURALLAT A
Sy wenanil FaNUANULANANIVBIANNGVRY
Fuwsnileny 150 Suvdalgn Tnemuin dundnly
f5uit 4 Alatesngn 24 Alansululpsiousiols 3
ANgaRABgITannty 83.25 wufiung usdlsl
wansnstunsadAatuinfun 3 Alddesns 16
Alansululasiausiels dawshiud 5 Alalesng
32 Alandululnsiaudels fanuguedesiian
Wiy 71.50 wuiues wagliunneneiunisada
fus3udl 1 wazdiui 2 Alddesns 0 waz 8
Alansululasiausialsmua1du (Table 4)

Table 3 Genetic coefficients of red bird eyed chili from GC plot

Plant data Treatment

T1 T2 T3 T4 T5
First flowering date (day) at 49 a6 50 a8
Date of anthesis 52 54 51 55 53
Date of first fruit 58 60 57 61 59
Maturation date 92 94 91 95 93
Leaf length (cm) 5.6 5.7 6.1 5.3 5.8
Leaf width (cm) 2.2 2.1 2.1 2.4 2.3
Fruit length (cm) 7.5 8.0 10.0 9.5 8.5
Fruit width (cm) 0.95 0.85 0.95 1.05 1.00
Diameter of fruit (cm) 0.95 0.85 0.95 1.05 1.00
Average fresh fruit weight per plant (g) 556 605 560 511 aa7
Fresh fruit weight per plant (kg) 0.56 0.60 0.56 0.51 0.45
Number of fruits per plant 278 302 280 255 233
Weight of fruit per kg 385 435 500 426 392

Remark " Treatments consist of T1 (N-0 kg rai™), T2 (N-8 kg rai?), T3 (N-16 kg rai?), T4 (N-24 kg rai”)
and T5 (N-32 kg rai"') of the experiment which vary N-fertilizer rate
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Table 4 Effect of N - fertilizer rates on plant height in GC plot

Treatment Chili height (cm)

45-DAP 60-DAP 75-DAP 90-DAP 120-DAP 150-DAP
T1 (0-16-30) 11.48 18.19 39.31 43.77 64.09" 71.75°
T2 (8-16-30) 11.35 18.82 35.95 47.53 68.24% 73.50™
T3 (16-16-30) 11.86 21.25 39.13 54.64 76.87° 80.50%
T4 (24-16-30) 10.99 21.70 40.76 54.73 76.48° 83.25°
T5 (32-16-30) 10.85 20.56 36.16 47.33 68.89" 71.50°
F-test" ns ns ns ns * *
CV (%) 14.2 18.2 17.0 12.7 8.5 6.4

Remark ” ns = non-significant, DAP = day after planting, * = significantly different at 0.05 probability

level, means with different letters within column indicate significant difference according to DMRT

(2) ANUNTNVBINTINY VIR
winlutesaansing 4 7 45, 60, 75, 90, 120 waw 150
Tundaugn wudi Fausnvesnisiiule AUnia
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Table 5 Effect of N - fertilizer rates on canopy width of Chili in GC plot

Treatment Chili canopy width (cm)
45 DAP 60 DAP 75 DAP 90 DAP 120 DAP 150 DAP
T1(0-16-30) 8.25 11.50 21.75 53.75%® 67.00° 72.50°
T2(8-16-30) 8.25 11.50 24.00 48.00° 63.75° 71.75°
T3(16-16-30) 7.75 11.00 22.25 58.75° 78.00° 85.00°
T4(24-16-30) 8.50 1150 22.00 58.00° 77.50° 86.50°
T5(32-16-30) 8.00 11.00 21.50 48.25° 67.50° 76.00°
F-test" ns ns ns * *% *%
CV (%) 15.2 10 9.6 10 5.9 7.2

Remark ” ns = non-significant, DAP = day after planting, *, ** = significantly different at 0.05 and
0.01 probability level, respectively, means with different letters within column indicate significant

difference according to DMRT

Table 6 Effect of N - fertilizer rate on number of pod, weight of pod per plant and fresh and dry pod

yield of chili in GC plot

Treatment LAI Number of ~ Weight of pod  Fresh pod yield Dry pod yield
pod per plant  per plant (g) (—kg/rai-)
T1(0-16-30) 0.293® 187¢ 459" 1,401° 396°
T2(8-16-30) 0.275" 223 496" 1,866° 521
T3(16-16-30) 0.298% 281% 504% 2,384% 647’
T4(24-16-30) 0.346° 314° 583° 2614° 720°
b bc

T5(32-16-30) 0.271 252 40> 2167° 607
F_testl/ *% *% * *% *%

CV (%) 5.3 14.7 10.1 8.90 14.10

Remark *, ** = significantly different at 0.05 and 0.01 probability level, respectively, means with

different letters within column indicate significant difference according to DMRT
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Table 7 Effect of N - fertilizer rate on fresh pod yield of chili in farmer’s experimental plots

Treatment Fresh pod yield (kg rai™)

Lop Buri Takhli Chatturat Theparak Non Thai Sikhio

(Lb) (Tk) (ct) (Tpr) (Nt) (Si)
T1 1,647 1,608™ 1,698° 1,631° 1,417¢ 1,464°
T2 1,817 1,719 1,771 1,564° 1,644 1,566
T3 1,947° 1,835° 2,054%° 1,848° 1,659 1,725
T4 2,340° 2,200° 2,112° 1,840° 1,761 1,826°
T5 1,611° 1,628 1,784 1,581° 1,993° 2,088°
T6 1,589° 1,534° 1,741 1,353 1,380° 1,402°

F_testl/ *% *% * *% *% *%

CV (%) 9.4 9.3 10.7 9.0 11.5 7.1

Remark *, ** = significantly different at 0.05 and 0.01 probability level, respectively, means with

different letters within column indicate significant difference according to DMRT

Table 8 Effect of N — fertilizer rate on dry pod yield of chili in farmer’s experimental plots

Treatment Dry pod yield (kg rai™)

Lop Buri Takhli Chatturat Theparak Non Thai Sikhio

(Lb) (Tk) (Ct) (Tpr) (Nt) (Si)

T1 a71° 460" 485¢ 473*® 405° 418°
T2 519 491" 506" aq7° 470> aq7
T3 556° 524° 587 528° 474" 493
T4 669° 635° 604° 526° 503 522°
T5 460° 465> 510° 452° 570° 597°
T6 a54° 438° 497" 387¢ 394° a01°

F_testl/ *% *% * *% *% *%

CV (%) 7.4 9.2 9.3 8.9 12.1 7.8

Remark *, ** = significantly different at 0.05 and 0.01 probability level, respectively, means with
different letters within column indicate significant difference according to DMRT
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Table 9 Comparison on variables between observed mean and simulated mean values from DSSAT.

Variables Mean Mean MD R? d-Stat
Observed Simulated

Leaf number 27.4 28.9 15 0.964 0.844
Leaf dry matter weight (kg rai”) 457.28 592.16 134.88 0.655 0.673
Pod number (no m?) 35 25 -10 0.801 0.435
Pod weight (kg rai?) 287.84 376.96 89.12 0.921 0.944
Top dry weight (kg rai”) 1,313.12 1,382.56 69.44 0.983 0.818
Leaf area index (LAI) (m” m?) 6.6 7.0 0.406 0.511 0.626
Canopy Height (m) 0.30 0.42 0.09 0.928 0.669
g5 uageARziUNaNARTBINS LS T UgrTunAuBY

YosdaminuasTgdinlig1aug
Pnuansneaensdelulasiauluyaiu
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