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Study on Nutrient Requirement for Bird Chili (Capsicum annuum L.)
Grown on Clay Loam Soil at Kanchanaburi Province
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ABSTRACT

A field study on the nutrient requirement of bird chili (Capsicum annuum L.) grown
on clay loam soil was conducted at Kanchanaburi Agricultural Research and Development
Center in Kanchanaburi province, during 2017-2019. Treatments were laid out in 2x2x2+1
factorial in RCB with three replicates. The treatments were two levels of nitrogen (10 and
20 kg N/rai), two levels of phosphorus (5 and 10 kg PQOS/rai) and two levels of potassium
(12 and 24 kg KQO/rai), In total, nine treatments consisted of without fertilizer (0-0-0) and eight
treatments of fertilizer, and cow dung manure at the rate of 1,000 kg DW/rai was added to
all plots. Results showed that nutrient concentration in bird chili plant (shoot+leave) was
N>K>Ca>Mg>P and decreased with increasing plant growth stage, but Ca concentration
increased with increasing the plant growth stage. While total nutrient uptake in whole plant
(shoot+leave+pod) during flowering stage to fruiting stage showed that N and K uptakes
were not different but both were higher than Ca P and Mg uptakes. Total nutrient uptake
was as followed: N 18.61, K 13.51, Ca 9.77, Mg 2.93 and P 1.77 kg N, K, Ca, Mg and P/
rai, respectively. We recommended that the fertilizer application at the rate of 10-10-12 kg
N—PZOS—KZO/rai + cow dung manure at the rate of 1,000 kg DW/rai was most appropriate for
bird chili planting at Kanchanaburi province in clay loam soil which had 2.0% soil organic
matter, and 13 and 115 mg/kg available P and exchangeable K, respectively. It resulted in

the highest yield and maximized benefit for economic returns in the highest VCR 24.

Keywords: bird chili (Capsicum annuum L.), nutrient requirement, cow dung manure,

clay loam soil
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Table 1 Soil properties before planting chili at Kanchanaburi province in 2017 and 2019

pH EC Organic Matter Available P Exchangeable K
Years (dSm™) (%) (mg kg™ (mg kg™
2017 6.7 0.170 2.0 6 130
2019 6.0 0.031 2.0 20 100

Table 2 Nutrient content in cow dung at the year of testing 2017 and 2019

Analytical values/concentration

Amount of nutrient

Parameters

2017 2019 AVG 2017 2019 AVG
pH (1:1, soil:water) 8.1 7.3 7.7 - - -
Organic carbon (%) 23.6 20.2 21.9 262 232 247
Organic matter (%) 394 325 359 - - -
Total nitrogen (%) 1.24 1.48 1.36 1513 17.01 16.10
Total phosphorus (%) 0.68 0.79 0.74 8.30 9.08 8.69
Total potassium (%) 0.72 0.98 0.85 8.78 11.26 10.02
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Table 3 Yield and yield component of bird chili grown on clay loam soil at Kanchanaburi

province in 2017 and 2019

Treatments Yield (kg/rai) Plant fresh weight (kg/rai) Plant Dry weight (kg/rai)
(ng-ons- Years Years Years
K20/rai) 2017 2019 Mean 2017 2019 Mean 2017 2019 Mean

0-0-0 488 731 610 b 431 1,160 796 b 99 256 178 ¢
10-5-12 974 1483 1229 a 1,162 2,080 1621 a 268 444 356 b
10-5-24 780 1,693 1237 a 1,165 2,781 1973 a 258 656 457 ab
10-10-12 1,075 1,762 1419 a 1,197 2,327 1,762 a 289 519 404 ab
10-10-24 665 1,657 1,161 a 915 2,563 1739 a 196 611 403 ab
20-5-12 981 1,881 1431 a 1,262 3076 2,169 a 290 689 489 a
20-5-24 997 1,901 1449 a 1,260 2946 2103 a 296 651 473 ab
20-10-12 1,047 1,609 1329 a 1,106 2,442 1774 a 253 561 407 ab
20-10-24 1,021 1,672 1347 a 1,684 2548 2116 a 384 622 503 ab
mean 892 b 1599 a 1,245 1,131 2436 b 1,734 259 b 556 a 408
CV. (a) (%) 19.7 215 22.1
CV. (b) (%) 20.3 353 364

“Means in the same column followed by a common letter are not significantly different at 5% level by DMRT

Table 4 Means of nutrient concentration and nutrient uptake in plant parts of bird chili at

different growth stage

Plant Nutrient concentration (%) Nutrient uptake (kg/rai)
Growth Stages

Parts N P K Ca Mg N P K Ca Mg
Flowering stage Shoot 536 042 504 179 077 3.07 024 286 100 044
Early green Shoot 455 038 391 162 072 7.70 062 705 286 133
fruiting stage Green fruit 329 048 291 056 013 1.06 016 090 0.15 0.02
Total 8.76 078 795 3.01 135
Last green Shoot 406 030 358 203 061 1049 078 937 512 167
fruiting stage Green fruit 292 043 2.58 052 012 4.34 066  3.81 057 021
Total 1483 144 1318 569 1.88
Harvesting stage Shoot 338 022 283 247 062 1255 091 913 887 261
Red fruit 278 038 213 051 014 6.06 086 438 090 032
Total 18.61 177 1351 977 293

4.2 mwﬁuﬁumqmmﬂuwaw%n

mmLﬂﬁuﬁummmqmmﬂuwaw%ﬂ
BRAANALTUITLULUIN BIAANALDEINDOUNIN
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2MNTaRRIANTEEE N TR ULAU AT NN
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26

Mg laeiafatisfnnaldenscusisn 3.29 2.91
0.56 0.48 Llaz 0.13% ANNAIAU BWAANALDEN
dauw%nqmtmﬂuﬁum 292 258 0.52 043
WAL 0.12 % MNRIFU wazdNALAED 2.78
213 051 0.38 WAz 0.14% ANEGL (Table 4)
nMaAurananaantduanudas vnlwfinng
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JoaziiViiuninnauaz g woaansnle
Bar-Tal et al. (2001) 31897U31 W3nHilH
HAnAAgs waninddnauanuiduduang
K : Ca \infiu 40 : 1 9 50 : 1 &§9U Mg : Ca
Wiy 21 1 Taemnazazn1aaduiuln mandn
9:flU53au289 Mg 91NN Ca way Mg Tu
duzaswaiiusunasninsuly

5. FsnausinemsiigalBluasas luusazsu
pawdniiszeziesadulasng 4
Ysanansgaldsmemaiunazes
Usuusneimaluiiy LazuminuiTes
iy ssalBidusumdssfiunislaali
fufinld e lifizldsusinemsnifisone
fuanudiasnslunaazszaensesaLivle
wud windvynalvaigald N, P, K, Ca uas
Mg Lﬁuﬁummwzmiw%mlﬁﬂm el
Y5anou Beaanmdagiu Charlo et al (2012) ud
Santiago and Goyal (1985) 9183711731 N139A
Té51me s windvynalrajazgaldoinens
Turheesnmantipanin Fefanadenssuswsn
tpsnidwAanaduinauningnuiiduiiue
wartipunIafAuisInanin Aua1Fy
B9eanaen winfin1sgaldsnems
Laa"ﬂwhﬁ“u 3.07, 2.86, 1.00, 0.44 ez 0.24 nn.
N, K, Ca, Mg uaz P/l3 suansiu (Table 4)

ﬁaﬂ%mmﬂ'ﬁ@ﬂ‘lﬁﬁmﬁﬂwaLﬂm'ﬁzﬂzmn w3n
Feasfiuualdunisgaldsnemadulyly
Armadediuiulugesneen Tasfisunu
nagald 8.76, 7.95, 301, 1.35 uaz 0.78 nn.
N, K, Ca, Mg uaz P/l3 muandiu (Table 4)
uLigfuiuEefanaldainauningnun
dufuas Yianunsgaldsineimslundn
fiAnlafswiniy 14.83, 13.18, 5.69, 1.88 WAL
144 nn. N, K, Ca, Mg uaz P/l5 suansu
(Table 4) Tuzrafinifien winfinagaldsng
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wuledu q Tapiinsgald 1861, 1351, 9.77,
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ANNAAL (Table 4)
NIATIEATATNNUSTEWINYTH0U
m'i@mi‘i”im@mms N, P, K, Ca llaz Mg NUHAKAR
winlunsazszaensaduiivle (Table 5)
wud fiszuzeanaon USHuNaKAARAN
guiusiduduldviunisgaldsinemis K
atefiteddn1eadn Tadudszans
snduiusiunagals K gean (=0.76) Tu
usiigfanade) nanannsndanduius
duduldeiunisgaldsnnemis N, K, Mg,
ca uaz P Tusunsnuaslwarduyszans
aVaNWUSEs (r=0.91, 0.84, 0.81, 0.78 Uaz 0.72
ANNAAL) LazEewu Tuthafioifiswanasmiu
USuunanfingelananwus AuUsu1ung
aAld519p NI N, P, K, Ca uaz Mg Tugiunan
aeiefitudduneadn Tasdardudseand
aﬁd’uﬁ’uﬁﬁ’umi@fﬂi’iﬁmmwﬁ Wi 096,093,
0.92, 0.95 LAY 0.94 MNANL LAY LU
m‘smﬁauﬁwﬂﬁmmm{lugmaawawﬁm
d\aLﬂ%ﬂﬁﬁm'ﬁ@m’lﬁm@mwrﬁuw%nLﬁumnﬁu
ey andnh uazauy (2563) WU
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wasnLiindude senndesiy Shobharani
and Latha (2015) #5789U30 wanARTL
Ugn’luﬁuﬁﬁuﬁwﬁmmd’uﬂ’uﬁasmﬁﬂ’ﬂﬁhﬁfy
mwaaﬁﬁﬁ’un'ﬁ@m‘ﬂﬁl,tﬂal,ﬁﬂu wunilidanua
Tusau ﬁy’aﬂ’ﬂﬁwawﬁmﬁngaﬁo 1.23 nn/l3

6. m'méiaam‘sﬁ'\qmmsmmw%nﬁwgwa’[mj

Y3NUANNABINNIENNDIMNTIBINN
Tu21998nABN-BIRWUINE AAMNFDINTT
Tulpsau waslwunadanlugFanalivaneeiu
Aoy 401 %N waz 361 %K auasy

uigenImaaness uaadun uazunniidua
AaLdu 3.7 %P, 14.6 %Ca Waz 5.5 %Mg 289
ﬂ%mmm@mmiﬁ”’mmﬁwﬁiaqgﬂgﬂ ¥
AANA (55-105 DAT) maazashminufnns
wWinnTusenssIngs deluszesi winflaw
#B9N1951981M15 N, P, K, Ca uUar Mg
Wnduiiu 2 wirpesaudasnsluszes
panaan wavidulyTudemadariuiuang
ﬁaanﬁm@mmwaaw%nlm:ﬂzLﬁuLﬁm
g9AARNALU Hegde (1997) 91887471 1‘7‘imq
30 60 90 sz 105 DAT WininIgaldsg
gsenaa USHay 5, 35-40, 75-80 LAY
90% MNA1AU

Table 5 Polynomial correlation between plant nutrient uptake and yield of bird chili at

different growth stage

Correlation coefficients (r)

Growth stage

N P K Ca Mg
Flowering stage (45 DAT)* 0.49™ 0.66™ 0.76* 0.58™ 0.68™
Early green fruiting stage (55 0.91* 0.72* 0.84** 0.78* 0.81*
Last green fruiting stage (65 DAT) 0.74™ 0.70™ 0.70™ 0.60™ 0.65™
Harvesting stage (105 DAT) 0.96™* 0.93** 0.92** 0.95™ 0.94**

YDAT = Day After Transplanting ns = not significant, * = significant ** = highly significant

7. WamaUUNUINaLIAsEg e nns T lums
wﬁmw%nﬁwgwa’[mj
NFATILARANDUUNUNINLATETAY
wudn mslddolulasiau das 10 nn. NS
sanfudevamn uazdalwuny dnsn 10
uaz 12 nn. P.O_ uaz K O/l% muaéiu 1d
wandnLia 808 nn./l3 unalwen VCR gogn
9 24 Foriu mandawindvynalnaflufusu
willen 2.mauy3 ﬁﬁﬁ%mmﬁum%i’mq 2.0%
Wosnasafidusclomilufiu 13 an/nn. uas
TnunaBonfiuanieulalufu 115 un/nn.

28

TatJs 10-10-12 nn. N-P O -K O/1% $amriuiy
4% 8791 1,000 nnaiwinusie/ls (Table 6)
Toslafloyaty 8n3n 1,000 nnaivinusies
4 navaINUanwan Tdﬂﬂﬂ%’aﬁ 1 viavinedan
14 Ju Fwdoinin 18-46-0 8031 25 nn./ls
Faufudelnunaifonaaslsd (0-0-60)
#m51 20 nn/ls Idﬂﬂﬂ%@ﬁ 2 naunslais
ASausn 20-25 Su PN IHIE RN E R MoHe!
(46-0-0) §m31 13 nn/l3
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Table 6 Economic return of bird chili production when different fertilizer formulars were applied

Treatments . Increased Gross Cost of Increased Value/cost
Yield Net return
(kgN-P O - . Yield return fertilizer Cost i ratio
28 (kg/rai) i i . i (baht/rai)
K20/ra|) (kg/rai) (baht/rai) (baht/rai) (baht/rai) (VCR)
0-0-0 + CD 610 0 0 300 0 - -
10-5-12 + CD 1,229 619 24,302 1,363 1,063 22,639 23
10-5-24 + CD 1,237 627 24,616 1,815 1,515 22,801 16
10-10-12 + CD 1,418 808 31,722 1,646 1,346 30,076 24
10-10-24 + CD 1,161 551 21,632 2,098 1,798 19,534 12
20-5-12 + CD 1,431 821 32,232 1,692 1,392 30,540 23
20-5-24 + CD 1,449 839 32,939 2,144 1,844 30,795 18
20-10-12 + CD 1,328 718 28,189 1,974 1,674 26,215 17
20-10-24 + CD 1,413 803 31,526 2,426 2,126 29,100 15

* Bird chili price = 39.26 baht/kg, 21-0-0 = 6.9 baht/kg N, 0-46-0 (TSP) = 26.0 baht/kg P205, 0-0-60 (KCI) = 13.5 baht/kg

KZO, Cow Dung (CD) price = 0.3 baht/kg
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gognti 24 uazliinanionin 1,418 nn./l3
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