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ABSTRACT 

A field experiment was conducted during the winter (rab1) seasons of 1999-
2000 and 2000-2001 to study the response of Indian mustard [Brassica juncea 
(L.) Czernj. & Gosson] to sowing date and row spacing. Sowing on 25 September 
and 5 October recorded significantly higher number of branches, seeds/siliquae, 
siliquae/plant, 1,000-seed weight and seed yield than that on 15 October, 25 
October and 4 November. Seed yield decreased progressively with delay in 
p lanting. However, seed yield was significantly influenced by different row · 
spacing. Significantly higher seed yield/ha was recorded with 30 and 45 cm row 
spacing than 60 cm row spacing. A row spacing of 45 cm was found suitable for 
crop sown on 45 September and 5 October, while 30 cm was optimum for Indian 
mustard sown beyond 5 October. Oil content (%) was significantly influenced by 
sowing date but remained unaffected due to variation in row spacing. 
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I ndian mustard is the second important 

o i lseed crop in India, next to groundnut. In 

Sikkim hills, i t is an important winter (rabi) 
oilseed crop grown as rainfed and occupies 

about 55% of Lo t a! o ilseed area, but its 

productivity per uni t area is low (744.9 kg/ 

ha) compared to that o f national average of 

950 k g/ha. A doptio n o f suitable crop­

management practices are important factors 

for improving crop productivity. Sowing 

time has a profound effect on growth and 

y ield o f mustard (Pawar et al., 1976). 
Sowing date and spacing, the 2 foremost 

non-monetary inputs of production can be 

mani pulated to increase the crop produc­

ti v ity. Since information on sowing date 

and row spacing of Indian m ustard in mid­

hi lls of Sikkim is meagre, an experiment 
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was conJuctcJ to JeLermine the rcspome of 
InJ i;111 mustard to sow ing Jate anJ row 
spacing in :nid-i1iils of Sik1'i m. 

MAT'CRIALS ANO METHODS 

The t'ield oDcrimcnt was conducted 
during the winter (ro/;i) seasons DI' 1999-
2000 and 2000-200 l at [CAR Research 
Complex. fo r \i.E.H. Region. Sikkim 
Centre . T:iJong. Gangtok: under rainl'ed 
condi tion . The so i! was loamy. lnw in 
available nitrogen (:203.8 kg/ha). medium in 
phosphorus ( i:2.-i kg/ha) :rnd high in 
potassium (:233.6 '..::giha). with pH 5.8. Tne 
experiment was la id out in randomi.~ed 
block tk s i gn wi th 3 rcrl ications. Thi.: 
treatmcnts c:impri sccJ 5 Jatcs or sowing ( ::s 
Scptc:nh•.:r. S Ocnher. 15 October. 25 
October :.i 1H .i -i \iovembcr} and 3 rnw 
spacing '' (30. 45 ancJ 60 cm). Indian 
mu stard ·1aricty 'Pusa Bnld' was 3rown 
with rccrn1mcnJcJ .Jo~e tJ I' k rt i!i1.crs 1 :w. 
60 anu .!l) :,~:-..; , ?and Klha) by maintai­
ning plant >pacing ot' 10 cm by thin ning. 
Half dose ,)r nitroge n anJ fu ll Jo.-:c oi' 
[1hOS[lhOl'US and )OlaSSi um were applied 
basal Jnd ~emainin~ half Jose ol' N was top­
dresscJ at !lowering stage. Application of 
lime @ 2.0 tonnes/ha was also done in soil 
15 days before ~owing of crop for ameliora­
tion of soil pH. The observations on growth 
and yic !d aurihutes were recorded on the 
basis of 5 random plants. Observations on 
soil temperature :ind soil moisture were 
recorded Juri ng .~owing and at 30. 60. 90 
and _ l 20 days :i.fter sowing (DAS) with the 
help of soil- thermome!er and soil moi·s ture­
meter iespective!y. The mc:.rn maximum 
temperature was 25.7 ::!:: l.55, 24.8 ± l.72, 
22 .2 ::2.03. ! 8.5 ± 2.1. l 6.2 ± 2.27' 17.6 ::!:: 

i.96. 21.5 ± l.69"C anJ me:in minimum 
temperature was 18.3 ::!: l.71. 15.7 ::!: i.9.+. 
I: .9 ::!:: 2.53. 9.2 ± 2.9 !. 7. 2 :: :2. 03. 7.5:: 
! .35 and 10.:2::: I .2.+°C Juring Sqllcmhcr. 
Octohcr, November, Deccmher. J .inuary. 
February and M.irch respectively. 

The to tal rainfall rece ived during crop 
season or first and second experimenta l 
years was 504.8 and 498.3 mm 
respectively. During i 999-2000. cror 
~eceived 93. l mm rainfail in the last week 
of September :rnd 3'.::0. 35. 7. 31 .6. 21.5 and 
I! 6.8 mm rainfall duri ng October. 
'.'J'ovember. December. Januar::. February 
rnd March respccti veiy. Duri ng 2000-
200 I. the crop recci ved ;~6.2. 2')8, 40.1. 16. 
:;o . .+. 19.8 and I I 1.5 mm rainfall during the 
:aq week of Scptemher. October. · 
:"ilivember. December. Jan uary. February 
-ind \'{arch respectively. Based on the mean 
.,·:due of both ye:trs. it was found that :.:rnr 
;,iw•1 on 25 Scptcmrc anJ 5 Occ i1·~:· 

r~c-.:!vd .+07 and 31:: mm rain1'a ll up <o 
5Wr !lowering stJge. while ..:rop sown on 
! 5 Octohcr. 25 Octobc:- and ..+ :"iove:nhc:-
1·ec~ i ved l.+5 . .+:::and 29 mm ra infa !!. 
respect ively, up to socc !lowering \ tage . 
The iherrnal index at the time ot' sowing 
w:is21.l ±0.8.20.7± 1.1.20.2::!:: 1.6.19.8 = 
l .3 and I 7.6 ::!:: I .9°C and che soil tempcr::i-

. ture at sowing time was 27.8. :27.0. 25.2. 
23,.3 Jnd 19.5° C during t'irst. second, third. 
fourth :ind last date of sowi ng respectively. 

RESULTS AND OISCUSSiON 

Growth attributes 
Plant height of ·Pusa Bold ' (n<l ian 

mustard varied due to difference in sowing 
date. Crop sown on '.::5 September and 5 
October, produced taller plants which were 
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al par with each other but significantly 
talk~ than later-sown crops (Table I ). Plant 
he ight decreased wi th progressive delay in 
sowing from 5 October Lo 4 November. 
Number of secondary branches/plant also 
showed the same trend due Lo variation in 
date of sowing. 

Plant height of crop sown at 30, 45 and 
60 cm did not differ significantly. However, 
row spacing influenced the number of 
secondary branches/plant. Secondary 

branches/plant increased with successive 
increase in row spacing. The secondary 
branches/plant of 45 and 60 cm spaced 
crop were at par with each other but signi­
ficantly higher than that of 30 cm spaced 
crop. Singh et al. ( 1989) also reported 
similar findings. 

Yield attributes 
The number of siliquae/plant, seeds/ 

siliqua and 1,000-seed weight are the 

Table 1. Effect of date of sowing and row spacing on growth. yield attributes. yield and oil content of 
Indian mustard (pooled data of 1999-2000 and 2000-2001 ) 

Treatment Plant Secondary Siliquae/ Seeds/ 1,000- Seed Oil Oil 
height branches/ plant siliqua seed yield content yield 
(cm) plant weight (kg/ha} (%) (kg/ha) 

(g) 

Date of sowing 
25 Sep. 158. 1 9.9 275.6 11.1 5.3 1.882 33.0 619 

5 Oct. 161.4 9.5 279.4 11. I 5.2 1.800 32.6 583 
150ct. 149.0 8. 1 259.3 9.8 4.9 1361 31.0 425 
25 Oct. 137.8 7.2 242.4 8.6 4.7 938 30.4 284 
4 Nov. 125.8 6.1 223 .8 7.6 4.4 668 29.3 197 

CD (P=0.05) 8.l l.2 13.4 0.5 O. l 166 0.4 47 

Row spacing 
30 cm 144. 1 7.2 238. I 8.8 4.8 1563 31.1 490 
45 cm 148.5 8.3 . 256.7 9.5 4.9 1479 31.3 468 
60cm 15 1.8 9. 1 273.6 10.6 4.9 947 3 l.4 306 

CD (P=0.05) NS 0.9 10.4 0.4 NS 129 NS 36 

Table 2. Interaction effect of sowing date and row spacing on seed yield of Indian mustard during 2000-
2001 

Interaction Date of sowing (D) 

25 Sep. 5 Oct. 15 Oct. 25 Oct. 4 Nov. Mean 

Row spacing(s) 
30cm 1.968 2.056 1.704 1.266 976 1,594 
45cm 2.366 2,201 1,461 997 707 1,546 
60cm 1.485 1,399 995 620 424 985 

Mean 1.940 1.885 1.387 961 702 
CD (P=0.05) 

D xS 269 
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important seec.J y1clc.J attributes of [n c.Ji:rn 
mustard .. .\II the se attributes were signi­
ricant ly influenc:::d due LO sowing JatCS. 
Crop sow n on 25 September produced 
yielc.J attributes <;i rnil ar to that sown on 5 
October. but funhcr delay in :wwing 
adversely affected the yield a!tributes 
(Table I ). Thi s 1rny be c.Jue to variation in 
prevailing weather conditions. 

Earl ier-sown crop (25 S.,;ptcmber and 5 
Ociobcr) face<l favourahle soil-moisture 
con<lition :i.nd relatively warmer tempera­
ture <luring vegetative phase an<l conducive 
1emperature <luring 50% flowering and 
pod-form<:!ion S!age, wnile later-•;own crop 
( !'5 Ociober. 25 October and 4 Novenihcr; 
faced low lC111fh::·atu rc a l the time or 
eme rgence as wdl as at 50'/r' flowering 
stage. As a result la te- sown mu stard gcrmi­
natec.J late anc.J grew ~lowly during early 
growth perioc.J consequently shoncned the 
reproc.Juctive phase iTahlc 2) and adversely 
affected the plam ~rowth and Jevcloprncnl. 
Pal et al. ( 1985) also reported c.J.,;clining 

trend in yie!c.J auribut.,;s with delay in 
sowing. 

The pooled data of yie lc.J attr ibutes 
showcc.J that wic.Jer-spaccd crop (60 cm) 
proc.Juc:::<l significantly more sili4uae/p!ant 
and sceds/sil iqua than 30 and 45 cm spaced 
crop. Consistent increase in yield allributcs 
with successive widening of row spacing 
from 30 cm to 60 cm may be due to lesser 
competition fo r resources among plants. 
Butter anc.J Aulakh ( 1999) also made similar 
observations. Emergence reriod of seeds of 
mustarc.J at c.Jiffcren! row spacings were 
-;amc. however 60 cm srac:.:J crop took 
more number of Jay-; to atta in 50'!o 
!lowering :ind maturity than of JO anc.J 4.5 
cm ~paced crop. Kumar (I ') 9'2) also 
nbscrvct.! reduction in branch rorrnation and 
<.kcli ning 'rend in maturity period with an 
increase in plant density. 

S.:ed :md oil yield 
The crnp 'iOWn on 25 September gave 

gnin yield simila r to th:.it >ow n o n 5 

Table 3. Duration o( lnJi :tn mustard :JS iniluencct.i by tfatcs or' sowing and row sp:.Icing (pooled d:ua or" 
1999-:000 and 2000-200 I ) 

Treatment 

Da1e of sowing 
25 Sep. 

5 Oct. 
15 Oct. 
25 Oct. 
4 Nov. 

CD (P=0.05) 

Row spacing 
JO cm 
45 cm 
60 cm 

CD (P=0.05) 

Emergence period 

(days) 

6- 7 
6- 7 
6-7 
7-'d 

8- 10 

6- 7 
6- 7 
6-7 

50% 11owcring 80% rn:Jturity 
<days) (d<l.ysJ 

52.7 1.53.2 
53.1 i54.8 
64.6 1-19.1 
70.0 :-l7.3 
70.3 1-14.6 
0.5 0.9 

58.7 145.3 
61.4 150.6 
66.3 153.0 

0.4 0.7 
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October but significantly higher by 52 1, 
944 and 1,214 kg/ha than delayed sowing 
of 15 October, 25 October and 4 November 
respectively (Table l ). The higher grai n 
yield with early sowing could be attri buted 

to its beneficial influence on yield attributes 
because the crop had longer growth period 
and favourable soil moi sture and tem pe­

rature during c rop-growth pe riod. T he 
decline in yield in later-sown crops might 
be due to shorter duration of reproducti ve 

phase and longer vegetative phase which 
allowed less time for siliqua form ation and 
development of seeds. Pal et al. ( 1985) and 
Kum ar and Singh ( 1989) also reco rded 
similar results . Oil yield and o il content of 
25 September and 5 October-sown c rops 
we re s ign i ficant ly higher th a n 15, 25 
Octo be r a nd 4 N ovembe r sow n c rops 
(Table I). Ghosh and Chatterjee ( 1988) also 
found that delay in sowing of mustard from 
third week of Octo be r to fi rst week of 
November reduced the oil content by 2 .. 9%. 

Data of poo led analys is showed that 
seed yield was significantl y influenced by 
row spacing. Seed yield increased by 6 16 
and 532 kg/ha when spacing was reduced 
to 30 cm and 45 cm from 60 c m respec­
ti vely. Instead of higher number o f yiel d 
attributes in widely spaced crop (60 cm), it 
yielded lesser as compared to 30 and 45 cm 
spaced crop due to lesser plant population 
pe r uni t area. Singh et al. ( 1989) a lso 
reported that row spacings of 30 cm and 45 
cm were equally effective for seed yield of 
Indian mustard. Oil content in seeds did not 
d iffe r s ignificantly due to di fferent row 
spacing. These results are in confo rmity 
with tho se of Sharma et al. ( 1997). 
However, oil yield differed signi fic antly 

with di fference in row spacing. Highest o il 
yield (490 kg/ha) was recorded under 30 
cm row spacing, being at par with 45 cm 

row spacing and significantly higher over 
60 cm row spacing. This was mainly owing 

to h igher seed yie ld under 30 c m row 
spacing. 

Interaction effect 
T he interaction effects of date of sowing 

and row spacing was signi fic ant during 
2000- 200 1 (Table 2). T he hig hest seed 
y ie ld was registered in the first date of 
sowing, i.e. 25 September under 45 cm row 
spaci ng, which was on a par with second 
date o r sowing, i.e. 5 October, with similar 
spac ing but significant ly superior to all 
other trea tments. Crop sown at 60 c m 
spaci ng on 25 September and 5 October 
yie lded at par with crop sown at 45 cm on 

15 October and 30 cm spaced crop sown on 
25 Oc tober. L ikewise, y ield given by 
Indian mustard sown on 15 October with 
60 cm spacing was at par wi th that of 25 
Octobe r with 45 cm row spacing a nd 4 
Novem ber with 30 cm spaci ng. Further, 
yield of crop sown on 25 October at 60 cm 
spac in g v.: as at par with the yield of 4 
November with 45 cm spacing. 

It was concluded that fo r achievi ng 
highe r seed and oil yie lds, the opti mum 
sowing dates range from 25 September to 5 
October. A ro w spacing of 45 cm is 
optimu m for earlier-sown crop (25 
September and 5 October), while 30 c m 
spacing for later sown crops. 
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