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Response to Potassium Fertilization in Hybrid Rice-Maize Cropping System in Calcareous Soil of Eastern India
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RESULTS

INTRODUCTION

Return on Investment (ROI) in hybrid rice and maize due to
omission of potassium

Initial Soil properties

»Rice—maize system is vital for meeting quality food requirements and

improving food security for people of South Asia. \Variables Range ‘Mean 5.0

» The availability of K in fields could be assessed by omission plot study pH (1:2, soil : water) 17.43—-8.15 /.87 4.0

» Hybrid rice and hybrid maize cropping system uptake more K from soil 'EC(dS/m) at 25°C 0.21-0.72  |0.34 30

» Hence, to cater the needs of these crops, soil nutrients reserves alone are not Organic carbon (%) 0.42-0.80 0.58 = > 0

sufficient making it implicit to supply them through fertilizers. Available N (kg/ha) 190.4-235.8 |223.8 s

‘Available P (kg/ha) 12.4-56.6 124.2 '
OBJECTIVES Available K,O (kg/ha)  110.9-239.7 188.3 0 T iase e —
» To assess the response of K in hybrid rice-maize cropping system, _iv? EE :;rgr?rﬁﬂ;i) | ggg—?;ifi 160: - Ricf’ e 340 ol
» To evaluatethe impact of K on nutrient uptake by hybrid rice and maize ik 5156 ' ' ' | mMaize 0.5 40 £ ,

Rice equivalent yield (REY), sustainable yield index (SYI) and
percent decrease in REY over ample fertilization

» To estimate th fK il health and ' i ' ium i i
» lo estimate theresponse of K on soil healthand economics Changes in available potassium in post harvest soil (0-15 cm)

METHODOLOGY nutrient omission trial
Traatmanbe Treatment REY (t/ha) SYl PercentDecrease
Min Max Average Min Max Average i*E | = Min m Max = Average
*T, |Ample dose of *T, [P+K+S+2Zn(-N) |*T, |N+K+S+2Zn (-P) T1 13.2 149 141 091 - ] _ 2 40
N+P+K+S + Zn 12 6.9 8.4 7.7 0.49 40.2 52.1 45.0 % 2.0
*T4 N+P + S + Zn (-K) *TS N+P+K + Zn (-S) *TE N+P+K + S (-Zn) 13 1.5 13.3 12.2 0.78 7.9 17.4 13.5 = 0.0
T4 11.8 13.6 12.5 0.80 4.8 15.1 11.1 % )
“T, |Inbredvariety *Tg |Inbredvariety *T, |Control (without TS 118 13.7 12 7 08 52 124 96 EEE -4.0
Undiertie Ungerample any fertilizer) T6 125 138 131 085 40 11.0 7.0 & oo
unfertilized check fertilizer treatment T7 35 5 5 4.3 037 406 577 514 é by
*Kharif - Hybrid rice (Arize 6444), Rabi- Hybrid maize (DKC9081), ¥ Kharif — Inbred rice (Rajshree) , Rabi- Inbred maize (Laxmi) T8 7.7 10.2 88 0.79 - = - -12.0
Rate and time of fertilizer application E Y 0.2 1.6 228 0.37 452 649 54.0
. D(p<0.05 - - ; - - - -
Rice Fertilizer N (kg/ha): 3 splits Total Fertilizer K,O (kg/ha): 2 CONCLUSIONS
P,O. splits Total potassium uptake in K omitted plot and percent decrease > The percent decrease in hybrid rice-maize system grain yield due to omission
Yield  Total Basal Active Panicle |(kg/ha) |Total Basal Panicle over ample fertilized (NPKSZn) plot by hybrid rice and maize ';f K varied from 5 to 15% at different farmers’ fields. -
target N N tillering initiation basal K,O ARt s v The h‘{bl‘ld rice an.d maize ylelt':ied 34 and 375 .percent more grain .YIE|d,
(t/ha) § lﬁﬂ"_l respectively than the inbred crop with ample fertilization based on target yield.
| | | | | 3 % » The hybrid rice grain yield loss due to K omission was equivalent to economic
140.0
5(IR) 125 55 35 35 50 60 30 30 = 1200 loss of INR 4672 — 7773/ha, while in hybrid maize it was 2547 — 22270/ ha.
= 100.0 . . . . " . . . .
7 (HR) 175 |75 50 50 70 20 40 40 E.j I » The sustainable yle!d mde.x (SYI) In{fIE:EiT{ES that hybrid I"IEE-n‘I‘EiIZ.E cropping
: 2 60.0 system was more sustainable in ample fertilized plot than the K omission plots.
.MEIZE | | | | | | f S » There was decline in availability of K in omitted plots in post harvest soil (0-15
Yield Total Basal AtVe6 AtV10 | Total Total ‘Basal AtV10 z:_'g | cm), while there was build up in available K in ample fertilized plots.
target N N P,O. K,O | Min ‘ Max Mean ‘ e » The present findings indicate that there is a direct link between soil supplying
(t/h ) (k /h ) = Rice | 49.7 | 94.8 76.8 | 22.7 capacity and K requirement by the different types of crops.
d g/na = Maize 134.0 | 158.7 147.3 i 272 ; : : s : g
basal » Thus, adoption of hybrid crops with balanced application of K fertilizer could
| . : : TR : be one of the options for enhancing the productivity to dress food demand for
6 (IM) 150 50 >0 >0 /70 120 60 60 Rel'.::ItICl'nShl.p bEtW?en Rotassium uptake by varid rice grain ang the increasing populations and also helps in maintaining the soil health.
10(HM) 210 (70 |70 |70 140 200 100 100 e L s Acknowled e
Note: S {@ 30kg S/ha) and Zn- @ 25 kg Zn-EDTA/ha 12.0 v=2.1268x -2.5815 c H?W e_ geme" S. B N e RV T £ 1 e )
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