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Abstract : A field experiment was conducted during Kharif 2006 on black clay soil to study the effect of potassium and sulphur
on onion and chilli intercropsin avertisol with four levels of potassium (0, 50, 75 and 100 kg KO ha'*) and three levels of sulphur
(0, 15and 30 kg Sha?). The significantly higher uptake of N, P, K and Shy onion plant aswell as shoot and fruit portion of chilli
were observed with the individual application of potassium @ 100 kg KO ha* and sulphur @ 30 kg S ha™.
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INTRODUCTION

Onion and chilli arethe major commercial vegetable
cropsgrownin Indiaand they contribute sizableforeign
exchangethrough their export. Their average productivity
interms of sole cropsis of great concerntoday. Thelow
productivity levels reflect on adoption of improper
management practi ces towards these crops. Among the
major nutrients, potassium plays a vital role in plant
metabolism such as photosynthesis, translocation of
photosynthates, regulation of plant pores, activation of
plant catalysts and resistance against pests and disease.
Sulphur requirements of cropsisamost similar to that
of phosphorus. Sulphur isalso required for the synthesis
of important essential amino acids such as cystine and
methionine. Intercropping system of onion pluschilli is

an age old practice in India, which not only serves as
insurance against natural vagaries but also assures
effective utilization of land and other natural resources.
Keeping these things in view, the present study was
undertaken.

MATERIAL AND METHODS

An experiment was conducted during Kharif 2006
under rainfed situation in Main Agricultural Research
Station, Dharwad. The soil of the experimental field was
black clay soil with apH of 7.54, organic carbon (5.80 g
kg?), available nitrogen (303.80 kg ha?), available P
(22.00 g ha?), available K (401.00 kg ha') and available
S (11.50 mg kg?). The experiment was laid out in Split
Plot Design with four potassium levels (0, 50, 75 and
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100 kg K, O ha') and three levels of sulphur (0, 15
and 30 kg S ha') and onion var. Bellary red and chilli
as Byadagi dabbi was test crops (intercrops). The
recommended dose of 100 kg N, 50 kg P,O, and 50
kg K, O ha' of onion and sul phur were supplied through
factomphosacomplex fertilizer (20:20:0: 15kgN,
P,0,, K,Oand S) and remaining amount of N, P,O,
and K,O were applied through urea, diammonium
phosphate and muriate of potash, respectively. Shallow
furrows at a distance of 15 cm were opened using a
marker, so as to maintain a row proportion of 4: 1
(onion: chilli). Chilli were sown with arow spacing of
75 cm apart and in between the chilli rows, 4 rows of
onion were sown with an inter row spacing of 15 cm.
All the recommended cultural practiceswerefollowed.
Based on the nutrient concentration in plantsand dry
matter accumulation the uptake of nitrogen, phosphorus
potassium and sul phur were worked out.

RESULTS AND DISCUSSION

The uptake of N, P, K and S at harvest increased
with increase in dosage of potassium. In general, the
greatest uptake of N (97.57 kg ha?), P (13.51 kg ha?),
K (102.0 kg ha') and S (14.83 kg ha) were observed
when potassium was applied @ 100 kg ha! (Table 1).
These results corroborate the findings of earlier worker
(Nagaich et al., 1998).

Nitrogen uptake (85.65 kg ha?) by onion plant
increased significantly with higher level sof Sapplication
upto 30 kg Sha. Similarly phosphorus (11.91 kg ha?),
potassium (71.40 kg ha?) and sulphur (14.01 kg ha?)
uptake by onion plant also increased significantly with
each successive increase in S application upto 30 kg
ha. Theseresults arein conformity with thefindings of
Sankaran et al. (2005). Interaction effects of K and S
was observed to be non-significant. However, the
interaction of potassium (100 kg ha') and sulphur (30

Tablel : Effect of potassium and sulphur on uptake of nutrients by onion plant at harvest

Potassium Sulphur levels
levels N (kg/ha) P (kg/ha) K (kg/ha) S (kg/ha)

S S S Men S S S Men S S S Men S S S Mean
Ko 4946 5693 6240 5626 537 623 690 616 3816 4448 4861 4375 594 711 941 748
K1 6246 66.04 7802 6884 781 881 998 886 5075 5757 66.62 5831 748 948 1247 981
K, 71.06 7844 9377 8109 936 1078 1271 1095 71.06 8141 9337 8194 832 1227 1550 1203
Ks 86.28 98.05 1084 9757 1189 1348 1518 1351 8896 10213 11490 1020 10.74 1512 1864 14.83
Mean 6732 7487 8565 7594 861 983 1191 987 6223 7140 80.88 7150 812 1100 1401 1104

SE+ C.D. (P=0.05) SE+ C.D. (P=0.05) SEt C.D. (P=0.05) SE+ C.D. (P=0.05)

Potassium 122 42 0.25 0.86 237 8.2 0.28 0.10
Sulphur 251 7.51 031 0.94 2.40 717 0.51 154
Potassium x 4.27 NS 057 NS 457 NS 0.89 NS
sulphur

Ko-No potassium, K;-50 kg K,O/ha, K»- 75 kg KO / ha, K3- 100 kg KO /ha Sy—No sulphur, S; -15kg S/ha, S;-30kg S/ha, NS = Non- significant

Table?2: Effect of potassium and sulphur on nutrient uptake by shoot portion of chilli at final picking stage

Potassium Sulphur levels
levels N (kg/ha) P (kg/ha) K (kg/ha) S (kg/ha)

S S S Men S S S Mean S St S Men S S S  Mean
Ko 14.04 1993 2348 1915 415 443 515 457 1469 1491 1757 1572 281 304 356 313
K1 1957 26.02 3178 2579 495 512 621 542 1795 2035 2412 2081 333 360 455 382
Kz 2857 3336 3984 3392 556 630 753 646 2716 3072 3683 3157 407 508 648 521
Ks 36.33 4033 4255 3973 678 777 852 769 3489 3910 4190 3863 557 625 681 6.21
Mean 2463 2991 3442 2965 536 591 685 6.04 2367 2627 3011 2668 395 449 535 459

SE+ C.D. (P=0.05) SE+ C.D. (P=0.05) SE+ C.D. (P=0.05) SE+ C.D. (P=0.05)

Potassium 0.79 274 0.07 0.25 124 4.30 0.24 0.82
Sulphur 0.69 2.07 0.15 0.45 116 3.46 0.23 0.72
Potassium x 1.38 NS 0.26 NS 2.26 NS 0.47 NS
Sulphur

Ko-No potassium, K;-50 kg K,O/ha, K- 75 kg KO / ha, K3- 100 kg KO /ha, Sy-No sulphur, S, -15kg S/ha, S;-30kg S/ha, NS = Non-significant
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kg ha?) resulted in the greatest uptake of N, P, K and S
by onion crop.

In chilli crop, potassium application significantly
influenced the uptake of N, P, K and Sby both shoot and
fruit portion. Highest uptake of these nutrients were
noticed with the application of 100kgK,O ha'. Similarly,
the total uptake of N, P, K and S also increased
significantly at increased level s of potassium application
and recorded highest with the application of potassium
@ 100 kg K,O ha' (Table 2). These results are in
agreement with results of Lalitha et al. (1997).

The higher uptake of N, P, K and S were observed
with the application of 30 kg S ha? by both shoot and
fruit portion (Table 3). Thetotal uptakeof N, P,K and S
at final picking stage increased with the stepwise
increase in sulphur application. The higher uptake of N
(79.78 kg ha?), P (15.43 kg hat), K (71.88 kg ha?) and
S (14.21 kg ha?) was recorded with the application of

30 kg S ha'(Table 4). These results also corroborate
the findings of Malawadi (2003). Interaction effects of
K and Swasfound to be non-significant.

Suchahigher nutritional uptake by both cropsmainly
by greater expansion of root system caused by increased
supply of photosynthetic production and also could be
attributed to increased dry matter production under
balanced supply of nutrients especially potassium and
sulphur.

Based on theresults obtained, it may be concluded
that application of potassium alone @ 100 kg ha* and
sulphur alone @ 30 kg ha? were beneficial for higher
uptake of nutrients by both onion and chilli intercrops.
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Table 3: Effect of potassium and sulphur on nutrient uptake by fruit portion of chilli at final picking stage

Potassium Sulphur levels
levels N (kg/ha) P (kg/ha) K (kg/ha) S (kg/ha)

S S S Men & S S Men & S S Men S S S Mean
Ko 2023 2376 2658 2352 479 568 6.06 551 1348 16.62 1967 1659 410 484 566 486
K1 2432 3004 3811 3082 546 621 763 643 2397 2926 3498 2940 463 614 774 617
K, 3251 4198 5130 4193 641 795 945 793 3158 3944 4672 3925 522 839 989 783
Ks 4826 59.20 6546 57.60 9.09 1033 1115 1019 5034 6023 6583 5880 941 11.04 1215 10.86
Mean 31.33 3875 4536 3848 644 754 857 752 2984 3638 4180 3601 584 760 886 743

SEx C.D. (P=0.05) SEx C.D. (P=0.05) SEx C.D. (P=0.05) SEx+ C.D. (P=0.05)

Potassium 1.76 6.10 0.13 0.50 0.82 8.82 0.17 0.59
Sulphur 127 3.80 0.21 0.62 091 273 0.32 0.97
Potassium x 271 NS 0.37 NS 1.70 NS 0.56 NS
sulphur

Ko-No potassium, K;-50 kg K;O/ha, K,- 75 kg K,O / ha, Ks- 100 kg K,0 /ha, Sp—No sulphur, S;-15kg S/ha, S;-30kg S/ha, NS = Non-significant

Table4 : Effect of potassum and sulphur on total nutrient uptake by chilli plant at final picking stage

Potassium Sulphur levels
levels N (kg/ha) P (kg/ha) K (kg/ha) S (kg/ha)

S S S Mean S S S Mean S St S Mean S St S Mean
Ko 3427 4369 5006 4267 894 1011 1121 10.08 2817 3153 3724 3231 691 783 922 800
K1 4389 b56.06 69.89 56.61 1041 1133 1384 1186 4192 4961 59.10 5021 796 974 1229 9.99
K> 61.08 7534 9114 7585 1197 1425 1698 1440 5874 7016 8355 7081 928 1347 1637 13.04
Ks 8426 9953 10801 9726 1587 1810 19.67 17.88 8523 9933 10763 9739 1428 1729 1896 1684
Mean 5588 6866 79.78 6810 11.80 1345 1543 1356 5351 6266 7188 6288 961 1210 1421 11.97

SE+ C.D. (P=0.05) SE+ C.D. (P=0.05) SE+ C.D. (P=0.05) SE+ C.D. (P=0.05)

Potassium 154 533 0.15 0.50 154 533 0.14 051
Sulphur 0.94 2.84 0.29 0.87 0.94 .2.84 0.37 1.13
Potassium x 218 NS 05 NS 218 NS 0.64 NS
Sulphur

Ko-No potassium, K;-5.33 50 kg K O/ha, K»-75 kg K,O/ha, Ks- 100 kg KO /ha, So-No sulphur, S; -152.84 kg Slha, S; -30 kg S /ha, NS=Non-significant
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