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Map 1. Ranchi district, Jharkhand state, India. (By Joy1963. Own work, inset based on image: India
Jharkhand locator map.svg. Licensed under CC BY-SA 3.0 via Wikimedia Commons. http://commons.
wikimedia.org/wiki/File:JharkhandRanchi.png#/media/File:JharkhandRanchi.png).
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French bean (Phaseolus vulgaris). Photo by IPI.
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Brinjal (So/anum melongenaL.). Photo by IPI.

Cucumber (Cucumis sativus). Photo by IPI.
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Bitter gourd (Momordica charantia). Photo by IPI.

AL 3.94~6.51 gkg!, pH5.6~
6.6, TR 180~278 kgha™!, A4 %35
~88kgha', HAHH121~480kgha o
il E X IEWAE: NFE
(Phaseolus  vulgaris) ~ Jili  (Solanum
melongena L.) ~ B\ (Cucumissativus)
TN (Momordica charantia)
LAY (Solanum  tuberosum) ~ BA ST
JX (Lagenaria  siceraria) ~ FiJI\ (Luffa
acutangula) ~ ZLAM (Capsicum
annuum L.) ~ BB (Capsicum
annuum var. glossum) o
A e A3 h22, 000 2 &
e rbo U B e S TR e 4 T
Heo Hor P9 ZE G A BAUR A L 2
e b, AR E SEVEYI R AR A 2
e S R Lo B A [l
BT, #1520 K5 HE]
KH o FE A EYr _ERNE AL it
e B S AT e I Y, 2% A0 B it
P — 2 FUREFIE S BIi% FH AR 2R
TR A — S A G A
Fr B g e e B ¥ A s
AL SRR 1) e REY IR
(FFD) , — R FAHEENIE, (K,
), 2) HEFF A AT 100% , 4 HB 5
i, (K,,,),3) T AT 100%,
— 2R, — 2R AR IR W
(K(50+50)%),4) HEAFHLEH 1500,
LN, (K, 5) R
150%, —F-2Eji, —F e LRI ],
(K(75+75)%) o BFFIER A B 1E40
Jit JEL A Tl D 2% 1 AR ER AR A B AR

Potato (So/anum tuberosum). Photo by IPI.
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Bottle gourd (Lagenaria siceraria). Photo by IPI.
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Table 1. Detailed description of the experimental design, basic soil K availability,

annual nitrogen (N) and phosphorus (P) dose, and the dose and regime of K

application according to treatments and crops. Whenever split, K was applied as basal and at bloom, half and half. FFP — farmers’ fertilization practice.

Crop French bean Brinjal Cucumber Bitter gourd Potato Bottle gourd Ridge gourd  Green chili Sweet pepper
Years 2 1 1 2 1 2 2 2
Exp. plots 3 3 3 3 4 3 3 3

kg ha'”
Basal soil 121-258 140-225 284-480 297-416 284-416 284-417 284-322 284-416 297258
available K
Basal N 40 200 80 80 100 80 80 100 100
Basal P 80 150 40 40 150 40 40 60 150
Treatment K dosage and regime (kg ha™)
FFP (K,) 0 0 0 0 0 0 0 0 0
Koo 40 100 40 40 100 40 40 50 100
K(s0+500% 20+20 50+50 20+20 20+20 50+50 20+20 20+20 25+25 50+50
Kisov 60 150 60 60 150 60 60 75 150
Kgs+sm 30+30 75+75 30+30 30+30 75+75 30+30 30+30 38+37 75+75
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Table 2. Effect of K dose and regime on mean annual yields of nine vegetable crops grown in Ranchi district, Jharkhand state, India.

Crop French bean  Cucumber  Bitter gourd  Ridge gourd  Chili pepper Brinjal Potato Bottle gourd ~ Sweet pepper
Treatment Mg ha'!

FFP (Ky) 7.3 9.4 7.5 8.0 7.1 50.6 9.2 9.2 21.8
Rec. (Kigov) 9.6 124 9.2 9.2 8.5 67.1 13.3 13.9 29.1
Rec. split (K(so+50)%) 10.0 13.8 9.3 9.9 8.1 73.2 16.2 15.5 33.7
Enhanced (K;505,) 10.5 15.4 10.6 10.8 10.1 76.8§ 17.8 17.1 42.1
Enhanced split 10.8 16.0 11.2 11.5 10.0 81.8 233 18.8 37.7
(K75+75%)

LSD (P=0.05) 1.88 2.19 1.74 222 2.06 14.9 4.81 1.58 11.1
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Fig. 1. Yield increment of nine vegetable crops in response to K dose and application regime. Data represent the relative yield

compared to that of the K-free (K ) farmers fertilization practice (FFP). K ., = the recommended dose, applied once upon planting;

Kso.50% = Similar dose splitintotwo uniform portions, applied upon plantingand atbloom; K, =enhanced dose applied once upon planting;

Ki75.75% = enhanced dose split as described above.

Table 3. Net return to the farmer as a function of the current market price and the yield obtained by each crop species in response to K dose and regime. Data
are presented by 1,000 Rs ha™ (K Rs ha™).

Crop French bean Cucumber Bitter gourd  Ridge gourd  Chili pepper Brinjal Potato Bottle gourd ~ Sweet pepper
Current market price (Rs kg™)
15 10 15 10 20 6 15 10 12

Treatment Net return (K Rs ha™)

Ko 69.2 58.6 76.3 59.5 106.2 227.6 49.7 66.2 204.3
Koo 101.9 87.5 100.7 70.5 131.8 323.5 108.3 111.9 288.7
Ksots0)% 108.6 101.3 102.8 77.0 123.0 359.8 151.8 128.6 343.9
Kisov 114.5 116.7 121.4 85.9 163.4 380.5 174.2 143.6 443.1
Kasi7s)% 119.1 123.0 130.1 93.1 160.6 409.9 257.3 160.1 390.3
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Table 4. Potassium removal from the soil by the fruit or tubers of nine vegetable crops grown under different K fertilization regimes. Seeds were not
included, assuming that products are consumed as fresh vegetables, before seed maturation. In parentheses, the seasonal K dose per treatment for each crop.

Crop French bean Cucumber Bitter gourd ~ Ridge gourd  Chili pepper Brinjal Potato Bottle gourd  Sweet pepper
K content in fruit or tubers (g K kg™)

2.1 1.5 32 0.6 32 2.3 4.2 1.5 1.75
Treatment K removal by yield (kg K ha™)
Ko 15.4 (0) 14.1 (0) 23.8 (0) 4.8 (0) 22.8 (0) 116.4 (0) 38.6 (0) 13.8 (0) 38.2 (0)
Koo 20.1 (40) 18.6 (40) 29.3 (40) 5.5 (40) 27.2 (50) 154.3 (100) 55.9 (100) 20.9 (40) 50.9 (50)
Ksots0y% 21.1 (40) 20.7 (40) 29.8 (40) 5.9 (40) 25.8 (50) 168.4 (100) 68.0 (100) 23.3 (40) 59.0 (50)
Kiso0 22.0 (60) 23.1 (60) 33.9 (60) 6.5 (60) 32.4(75) 176.6 (150) 74.8 (150) 25.7 (60) 73.7 (75)
Kasi7s)% 22.7 (60) 24.1 (60) 35.7 (60) 6.9 (60) 31.9 (75) 188.1 (150) 97.9 (150) 28.2 (60) 66.0 (75)

Table 5. Carbohydrate input in the fruit or tuber yields of nine vegetable crops grown under different K fertilization regimes. Seeds were not included,

assuming that products are consumed as fresh vegetables, before seed maturation.

Crop French bean ~ Cucumber Bitter gourd  Ridge gourd  Chili pepper Brinjal Potato Bottle gourd ~ Sweet pepper
Carbohydrate content in fruit or tubers (%)
7 3.6 43 2 8.8 5.9 17.5 3.4 4.6

Treatment Carbohydrate removal by yield (Mg ha™)

Ky 0.512 0.338 0.320 0.160 0.627 2.985 1.610 0.313 1.003
Koo, 0.670 0.447 0.394 0.184 0.747 3.959 2.328 0.473 1.339
Kso+s0p% 0.703 0.497 0.400 0.197 0.708 4.319 2.835 0.527 1.550
Kisov 0.732 0.555 0.455 0.216 0.890 4.531 3.115 0.581 1.937
Ks+75)% 0.755 0.577 0.480 0.231 0.877 4.826 4.078 0.639 1.734
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Ridge gourd (Luffa acutangula). Photo by IPI.
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Chili pepper (Capsicum annuumL.). Photo by IPI.
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