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Effect of Potash Fertilizer on Growth and Yield of Maize (Zea mays L.)
in Clay Loam Soil
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ABSTRACT

The objective of this research was to investigate the effect of potash fertilizer rates
on growth and vyield of two maize varieties in clay loam soils. The field experiment was
conducted for two consecutive years (2017 to 2018) under rain-fed condition at farmer’s field
in Phetchabun Province. The objective of this study was to evaluate the growth and vyield
responses of two hybrid maize varieties to different potash fertilizer rates in clay loam soils.
A factorial experiment with four replications consisting of two hybrid maize varieties, namely
Nakhon Sawan 3 (NS 3) and Pacific 339 (PAC 339), and six levels of potash fertilizers (0, 5,
10, 15, 20 and 25 kg KZO/rai) was conducted. In all treatments, nitrogen and phosphate
fertilizers were applied in accordance with soil analysis results at the rates of 15 kg N/rai and
5 kg PZOS/rai, respectively. Results showed that the interaction effect of variety and potash
fertilizer was not significant on growth, yield and yield components of maize. However, the
application of six levels of potash fertilizers resulted in statistically difference on shelling
percentage and grain yield. Fresh weight, shelling percentage, grain yield and harvest index
of Pacific 339 were higher than those of Nakhon Sawan 3, while the potassium fertilizer rate
of 5 kg KZO/rai were optimum for both maize cultivars and the economic return. Therefore,
growing of Pacific 339 hybrid maize and fertilizing at the recommendation rate of 15-5-5 kg
N—PZOS—KZO/rai was a suitable practice for maize production in clay loam soils at Phetchabun
Province.
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Table 2 Plant height, ear fresh weight, stalk fresh weight and stalk dry weight of maize

production under potash fertilizer rates in clay loam soil during 2017-2018

Plant Height (cm) Ear fresh Stalk fresh Stalk dry
Factors ” ” wt. wt. wt.
30 DAP 60 DAP Harvesting (kg/rai) (kg/rai) (kg/rai)
Varieties (V)
Nakhon Sawan 3 98 b 217 a 222 a 1,858 b 2,037 b 1,299.4
Pacific 339 109 a 186 b 188 b 2,170 a 2,328 a 1,639.0
F_test (V) **k *%k *k *k *k <1
Potash fertilizer”(F)
0 kg KQO/rai 102 200 204 2,017 2,153 1,429.5
5 kg KZO/rai 105 202 209 1,929 2,185 1,535.0
10 kg KQO/rai 1083 201 205 2,039 2,156 1,519.7
15 kg Kzo/rai 102 202 204 2,037 2,137 1,454.8
20 kg KZO/rai 103 198 200 2,000 2,227 14125
25 kg K Ofrai 104 204 209 2,071 2,236 1,463.6
F-test (F) ns ns ns ns ns ns
F-test (V x F) ns ns ns ns ns ns
CV (%) 5.3 3.0 4.3 14.0 12.7 10.1

Means in the same column followed by a common letter are not significantly different at 5% level by DMRT
ns = not significant, * = significant at p<0.05, ** = significant at p<0.01
Nitrogen and phosphate fertilizer were applied at 15 kg N/rai and 5 kg PZOS/rai, respectively

“Day after planting
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Table 3 Shelling, grain yield and harvest index of maize production under potash fertilizer

rates in clay loam soil during 2017 - 2018

Grain Yield"
Factors Shelling (%) Harvest index
(kg/rai)

Varieties (V)

Nakhon Sawan 3 811 b 1,299 b 0.34 b

Pacific 339 86.4 a 1,639 a 0.36 a
F-test (V) ok ok "
Potash fertilizer” (F)

0 kg KZO/rai 826 c 1430 c 0.35

5 kg KZO/rai 84.8 a 1,535 a 0.36

10 kg KZO/rai 83.2 bc 1,520 ab 0.35

15 kg KZO/rai 84.2 ab 1,455 bc 0.35

20 kg KZO/rai 83.8 abc 1413 c 0.34

25 kg KZO/rai 83.8 abc 1,464 abc 0.35
F-test (F) * * ns
F-test (V x F) ns ns ns
CV (%) 1.7 5.8 75

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

ns = not significant, * = significant at p<0.05, ** = significant at p<0.01

"Grain yield at 15% moisture content

2’Nitrogen and phosphate fertilizer were applied at 15 kg N/rai and 5 kg PZOS/rai, respectively
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sagfinnniuliuanainas ldvin g lwa
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AnEn289 Liao et al. (2013) 318U N9
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Table 4 Agronomic K Use Efficiency (AKUE) of maize production under potash fertilizer rates

in clay loam soil during 2017-2018

Nakhon Sawan 3 Pacific 339

Potash fertilizer"

2/
(kg KZO/rai) AKUE

Grain yield AKUE

Grain yield (kg/rai)

(kg grain/kg K20) (kg/rai) (kg grain/kg K20)
0 1,294 - 1,719 _
5 1,354 11.9 1,871 2120
10 1,306 1.15 1,770 4.45
15 1,336 277 1,784 1,00
20 1,317 1.13 1,715 143
25 1,289 -0.22 1,854 338

1/

Nitrogen and phosphate fertilizer were applied at 15 kg N/rai and 5 kg PZOS/rai, respectively

# AKUE (kg/kg K,0) : Agronomic K Use Efficiency
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anay Fepulunsfnund Susinalnunafos
fuanudsuldaglusziuan foufindnanie
Twunsaslivildnanamfingu 99 Murrell,
(2018) 3189 U7 USaaulnunaiBandiuan
wWasulglumulailduaneforsinalnunades
Wnsafifsar s U1 lE fufifianw

gananysalfineUnnaulwunaifondiuan
wasuld wasTwunaBoaiuan/asulallé Tu
DusniingalwunaBonfiuaniasulalyld
Useloand (ledufivinalwunaiBondiuan
wasulianas Inunadonfiuanu/asulsiléas
gnianasseanainunudl iie3nmangayos
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upsa33f 3 WanSeuieunislalslnune
fasufeatu uanedn dalweidsedn g
ulBila 339 fivsrandawnsldlnwunaden
gInIuGUATEITIA 3 (Figure 1)

Figure 1 Fertilizer response curve of maize on yield to potash fertilizer rate

AnENTANIAiTavAUrasgn
Aundvdgniialne fdraandu
nan-Anzeviudunan (pH 6.7-7.2) Bunieing
Tupusgluszduthunaieiioge sendn 1.87-
2.28% wWasWasaiiduyszlomingluszay
JuUnasdiegy sEnde 17-30 wn/nan. uas
TnunsBendiaialdoglusziudunansivge
5E1319 92-140 an/nn. aziiuléin Auduu
fdunsetag Waswasaiidulselomd uas
Twunaeaiiadaldganirduduang iasain

Annslafuadiiiduiuuy dududuaiowy
ﬁ%mmm@mm‘mmao (Table 5) Wawsey
Wisuduauneaudan AudUiunudunising
woawasafiiulselomd wazlwunaidoni
analdsanluAuluUSnugs oradlesanns
Tafevpainuazdelnunsi iinsasanoog
Woanesa uarlwunafonlufundsdgn
Li et al (2020) 91931 maladalnuny
snansaiaFanaulwunaBoaiduds: Tomnd
Tufiu 72.9% danrdaeiyu Zhao et al. (2014)
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Table 5 Soil analysis after two years of maize planting under potash fertilizer rates in clay

loam soil during 2017-2018

Soil pH OM (%) Avail. P (mg/kg) Extr. K (mg/kg)
(1:1) (Walkley and Black) (Bray II) (NH40Ac pH7)
Factors
0-20 20-50 0-20 20-50 0-20 20-50 0-20 20-50
(cm) (cm) (cm) (cm) (cm) (cm) (cm) (cm)
Varieties (V)
Nakhon Sawan 3 6.71 6.95 2.00 b 2.00 24 b 19 123 97
Pacific 339 6.74 7.07 221 a 2.02 30 a 19 123 95
F-test (V) ns * * ns ** ns ns ns
Potash fertilizer”(F)
0 kg K2O/rai 6.76 7.04 2.26 1.97 25 17 115 94
5 kg K2O/rai 6.73 7.05 2.00 214 29 18 117 93
10 kg KZO/rai 6.65 715 1.96 218 29 22 118 96
15 kg KZO/rai 6.74 6.91 2.09 1.98 26 18 115 106
20 kg KZO/rai 6.75 712 228 1.93 26 18 132 94
25 kg KZO/rai 6.70 712 2.04 1.87 29 19 140 92
F-test (F) ns ns ns ns ns ns ns ns
F-test (V x F) ns ns ns ns ns ns ns ns
CV (%) 1.6 2.0 12.6 21.3 225 30.2 24.3 15.2

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

ns = not significant, *= significant at p<0.05, **= significant at p<0.01

1/Nitrogen and phosphate fertilizer were applied at 15 kg N/rai and 5 kg PQOs/rai, respectively
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dnsngendnslaninardiassdauldna
ouunuliduALinITasmY (Table 6) Faiu
maugninlwaidesdnSufusumien ganu
viansn Yoninmsysal A5 naduniedng
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Table 6 Value to cost ratio (VCR) of maize production under potash fertilizer rates in clay

loam soil during 2017-2018

Potash . Gross Gross Cost on Expenditure  Net Net
» Grain Increase VCR
Lo fertilizer i i benefit return fertilizer on fertilizer benefit return
Varieties yield yield
(kg K O/ i i
. (kg/rai) (kg/rai) (Baht/rai)
rai)
Nakhon 0 1,267 - 9,025 - 674 - 8,351 - -
Sawan 3 5 1,342 75 9,560 535 849 175 8,711 360 3.06
10 1,316 49 9,377 351 1,024 350 8,353 1 1.00
15 1,324 57 9,434 408 1,199 525 8,235 -117  0.78
20 1,284 17 9,145 120 1,374 700 7,771 -580 0.17
25 1,264 -3 9,007 -18 1,199 525 7,809 -543 -0.03
Pacific 339 0 1,592 11,345 - 674 - 10,671 - -
5 1,728 136 12,313 968 849 175 11,465 793 553
10 1,723 134 12,279 933 1,024 350 11,255 583 267
15 1,586 -7 11,297 -48 1,199 525 10,098 -573  -0.09
20 1,542 -51 10,983 -362 1,374 700 9,609 -1,062 -0.52
25 1,663 71 11,879 504 1,199 525 10,650 -21 0.96

Price of maize grain at 14.5% moisture content: 7 Baht/kg in 2017-2018, Price of fertilizer: Urea (46-0-0) 12 Baht/kg, Triple
superphosphate (0-46-0) 26 Baht/kg, Potassium chloride (0-0-60) 21 Baht/kg

#3UNaN1INARDY
mﬂ%ﬂﬂwLmﬂumﬁwﬁmﬁﬁ’ﬂwmgw
dnflufusumiler gadunandn Alszay
TwunaBeadfiadalaludu 51 un/nn. fanw
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wBila 339 T¥wandnade 1,728 nn/ls
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