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Effect of dillerent spacings on the growth and yield of
wheat under dibbling method of sowing! :

by ’
A, RAM, T, D. 8INHA and R. P. ROY SHARMA?

Synopsis : The results of an investigation undertalken
during 1950—'60 and 1060—"61 with a view to determind the
optimum combination of spacing between rows and betwesn
plants under dibbling mothod of sowing wheat are prosented
in this paper.

Among the factors contributing an increase in production of a field
crop, improved cultural operations including sowing are the most important.
Among the methods of sowing of wheat, dibbling method, i. e., sowing of
seeds with hand tools by making holes well spaced suiting to different soil
conditions, moisture status and fertility level is a recently advocated method.

Literature on dibbling method of sowing is very meagre and little
attention has been paid to this aspect of investigation in India and elsewhere.
Singh (1957) who conducted the experiments in Uttar Pradesh revealed that
this method helped in quickly and in substantial quantity multiplying the
improved seed of wheat and barely, hence the best use can be made of
the small amount of improved seed available. He further reported 9 p. e.
increased yield due to dibbling over the conventional method of sowing.
Other workers have also reported that spacing given to a plant influences
plant growth and yield. Pendleton and Dungan (1953) poinfed out that
plant height, tillering capacity and kernel size increased with an increase in
spacing. Raheja (1948), Verma (1958), Kanada (1957) and Frey and
Wiggans (1957) have also reported similarly, On the other hand, Dutta
(1945) reported that closer planting was advantageous from economic point
of view. Many workers bave stressed the fact that spacing has positive
correlation with the grain yield per ear (Singh, 1052, Pendleton and Dungan,
1953 and Verma, 1958). According to them the positive correlation exists
only upto a certain spacing beyond which it is not found. Hudson (1941)
found that maximum yield was obtained from the medium density of plants

and least for low and high densities.

In order to find out the best combination of spacings between rows
and plants in dibbling method of wheat sowing, trials were conducted ab
Bibar Agricultural College Farm, Sabour (Bbagalpur) for two consecutive
seasons (1039 to 1001), The results obtained are reported in this paper.
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" Materials and Methods: In these investigations four : row sphcings
(Ry=0", R,~9", Ry-12" and R~15") and six plant spacing (P,—2'; P,-4",
P-6", P,-8", P,~10" and P-12") were tried. The twenty four ‘treatment
combinations were randomised and laid out in a split plot design with five
replications. The net size of each plot was 1/580 th acre. - The experiment
was conducted for the fwo years in the same field without anv alteration.
The variety N, P, 799 was tested,

With the help of a fine rope, lines were marked at different row and
plant spacings. At each cross, a hole was made with a Jong and narrow
khwrpi maintaining the depth of about 24 inches. In'each hole a mixfure
of fertilizers containing N, P and K at the rate of 60 1b., 40 1b. and 40 lb.
per acre respectively was applied and then mixed theruughly with '_i_‘.he soil
in the hole. Then in each hole, 4 seeds were dropped, covered with fine soil
and pressed properly. | -

For maintaining only two plants in each hole, the extra wheat plants
were removed from the field after 15 days of sowing. Two irrigations were
applied in each year after 26 and 55 days of sowing. After every irrigation,
i. e., twice the plots were hoed with handhoe to produce a natural mulch and
to remove weeds.

Results :  Planis Height : During both the years of trial, observations
on plant height were started from 30th day after sowing and subsequent
observations were taken at regular intervals of 15 days. The last and final
observation was recorded on 120th day after sowing. The mean values of
final reading of different treatments have heen shown in table I.

Tiasne L.
Mean height of plarits in cins.

Ry R, R, Ry Menn

&

R/P
1959-"60 1900-°61 1959-°60 1060.°61  1950-'G0 1960-°61  1860-°60 1960-°61. 1959.°C0 1960-'61

P, 1240 12670 126-8 12000 - 1277 1206°1 1256 © 1272 0 12670 . 1272
P, 1207 1302 1306 1552 1819 1302 1284 1327 1301 132°1
Py 13007 1315 1303 1344 1332 1311 1304 1322 13111 1323
P, 131'4 1344 131°0  135°5 1814 1304 1315 1359 1313 1341
Py, 1324 131'5 - 1310 136°2 1305 12072 1208 137°1 1308 1335
P, 1320 1333 1307 1382 1290 13072 1231 1367 1286 134G

Mean 1301 131°1 130°1 1348 . 13006 12005 1280 1336

195060 ' 1960-'61
S. B. Means: (R} = 041; (P)==2009 8. E.Means: (R} = 006; (P)= % 049
(RXP) = = 137 g (RXP) = =+ 000
C.D.at1% (R) =" 12; (P)= 1902 C.D.at1% (R) =-—183; (P)= 415
(RXP) = 388
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“The analysis of variance shows that significant treatment differences
were obtained during both the seasons, '
i r

The average values of two years’ data were then analysed. The

resuults of the combined analysis of two vears’ data have been furnished
in table II.

Tanrne IL

Mean height of plants in ems. {average of two years)

EIP . R[ Rz R, R; Mean
Py 12520 12788 12600 12638 126 61
P, 130-21 183-08 181°06 130°55 131-23
P, 181°08 132:34 13215 13122 131°72
P, 13217 13340 130°90 133'73 13273
Py 131-97 13861 120°85 13348 132:23
P, 132+04 194+ 44 12957 12043 13172
Mean 13072 13254 180°07 13082 '

8. E. Mean: (B) =41'58; (P) =+ 002; (RXP)= X116
C.D.at5% (P)= 834
Mean value for P at 59 P, P P, P P, P,

The analysis of variance shows that inter-row spacing did not
differ significantly. Plant fo plant spacing of 2 inches proved signi-
ficantly inferior to all the other spacings. The interactions were not
significant.

Number of tillers per clump: The number of tillers per clump in the
different treatments was counted periodically at an interval of 15 days
starting from 30th day after sowing to ascertain whether the varying levels
of row and plant spacing and their combinations had any influence on the
formation and development of fillers and their mortality. The treatments
varied considerably in the potentiality for tiller production. The
potentiality of tiller production increased appreciably with every increase in
the spacing either betweenrows or between plants. Maximum number
of tiller production was observed in the ftreatment combinations
of 12 and 15 inches .inter-row spacing with 12 inches plant spacing.
Mortality of tillers was maximum in the freatment combinations of wider
spacings.

Mean number of effective tillers were recorded on 120th day of sowing
which are presented in table II1.



302 The Madras Agricullural Journal
Tasnm  II11.
Mean number of tillers per elump.
Ry Ry R, Ry M.Pé'.ﬁ. QP
/ 1050.*60 1960-'01 1059-°60 1960.'61 1959-760 1900.'61 1950-°60 1960-'01 ' 1950.°60.1960-"C1
P, a6 30 52 440 52 38 £6 40 U4 g7
P, 50 4'8 78 84 70 70 72 04 68 T4
P, 62 40 102 94 . 122 . 120 124 06 -.-102 88
P, 06 58 10°8 98 136, 1140 . 138 144 112 0108
Py 7d 60 132 140 16°0 © 150 - 158 160 182 120
Py 0 90 144 140 172 1600, 164 182 . 142 143
Mean 04 b4 10'3 97 12:0 108 11-7 120 10:1 90 -
1950-'60 : 196061
8. BE. Means: [R) = &+ 016 8. E. Means: (R) = % (710
(P) =021 (P) =010
(RXP) = = 042 (RXP) = 2020
C.D, at 5%  (R) = 0480 C.D.ab 5% (R =—045
' (P) = 060 (P) = 028
(RXP) = 118 (RXP) = 056

The results have shown that during both the seasons, msan number
of tillers per clump increased steadily with every increase in the spacings
between plants and rows. The interactions were also significant during both-
the years. The close spacings between plants combined with close inter-row
spacings gave the lowest number of tillers per clump.. Tiller production
per clump was highest in the treatment with 12 inches plant to plant
spacing combined with 12 and 15 inches inter-row spacings during 1959-'60
-and 1960-'61 respectively.

The results of combined analysis of the data of two seasons have
been shown in table IV.

_ Tanre IV:
Mean number of tiller per clump for both the years.
R/P Ry R, R, R, Mean
P, 33 46 45 43 417
P,y 52 81 70 8-3 714
P, 51 98 12°1 110 949
P, G2 10'3 12:3 14°1 10°72
P, 67 130 15'8 16-2 | 1507
Py 90 143 166 173 ' 14:27
Mean 59 10°1 114 _ e
Significant at 1% level _ “C.D. at 5% {l_';!...}'= 156
8, B, Mean: (R) = =t 0'49 (P) = 120
(P} = == 050
(RXP) = * (#7071
Mean values R— Ry R Be By
P o Pt P5 P; P$ I"g_ Pj
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From table IV, it is seen that both the main effects as also the
interactions were highly significant. Tlant to plant spacings of 10 and 12
inches did not differ significantly, but they yielded significantly greater
number of tillers per clump than any other closer spacings. Similarly, there
was no significant difference between inter-row spacings of 15 and 12 inches,
but the former recorded significantly larger number of tillers per clump
than any other inter-row spacings. Highest tiller production per clump
was obfained in the treatment with widest plant to plant spacing of
12 inches.

Yields: (i) Yield of grain : The mean data of grain yield in maunds
per acre have been presented in table V which will show that during both
the seasons acre yields decreased steadily with every widening of the spacing:
either between plant or between rows.

Tanre V.

Mean weight of grain in maund per acre.

I R R, By Mean

R/P : -
10509.°00 1060."61 1050.°60 1960.'61 1869.'60 1960.'61 1859.'60 1960.°61 1959-°60 1960.'61

Py 2763 20012 2718 26-02 2508 2372 2824 2501 , 2700 25-59
P, 2542 - 206-64 a7'50 2824 21'88 2245 2400 2224 24°70 2488
Py 22-69  20°65 2365 2047 2012 2308 22:24  19°20 22-15 2385
P, 27-88 2400 2118 23°29 1006 2082 I8-35 20712 21-61 22-18
Py 22°24 24743 2400 2260 1766 2033 1730 1708 2029 21-12

P, - 2I'74 2308 22-50 21-39 18:05 1906 1730 1751 10°64 2026

Mepn 24'50 25723 2435 2478 20-12 2160 2123 1807

. 1050-"60 1460-"61
8. E. Mcans (R) = £ 1013 8. B. Means (R} = =078
(P} = & 1:02 (P) = 4 0'Tid
C.D.at 5% (R)= 2-19 (RXP) = 4= 1"5]
(P)= 203 C.D.ath% (R) = 170

(ry = 140l
(RXP)= 301

During 1959-'60, inter-plant spacing of 2 inches proved significantly
bebter than all the other wider spacings ; while in 1900-'61 the spacings of
9 and 4 inches did not differ significantly but the former recorded
significantly better yields than any other wider spacing. During both the
geasons inter-row spacings of 6 and 9 inches gave significantly higher yicld
than apacings of 12 and 15 inches,
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TaprLe VI,

Mean weight of graing in maunds per acre (Average of lwo years)

R/P Ry Re R, Ry =+ Moan

P, 2682 - 20'00 24-39 2704 ogig
P. 2603 27-88 22°16 B R A
T, 2462 - 2500 21'60 2072 2313
P, 2610 29'23 19°04 © 19w - 2l'se
Py 22-34 2323 18:04 17-10 C 2045
Py 2941 2109 18:00 1740 1908
Moan 24'73 24°65 20084 2078

S. E. Means (R) = # 0:60; (P) = 4 000; - (RXP) = & 0:90
C. D. at 5% (RXP) = 2.40

B, Rg R, R
Mean values: At 19 (R) 24.73 24+65 20084 - 20°78
| P, P, P, P, A 2

(P) 2620 2479 2313 21'83 2045 1095

In the combined analysis of the data of two years (Table VI),
inter-row spacings of 6 and 9 inches were significantly better than the other
two wider spacings of 12 and 15 inches recording about 4 maunds extra
yield per acre. Plant to plant spacing of 2 inches gave significantly higher
yield than any other spacings; the acre yields recorded by interplant
spacing of 2, 4, 6, 8, 10 and 12 inches being 26'3, 24'8, 231, 219, 204 and
190 maunds respectively. Maximum yield of 27'9 maunds per acre was
recorded by the combination of inter-row and inter-plant spacings of 9 and
4 inches respectively followed by 15 and 2 (27'0 maunds), 9 and 2 (269
maunds) and 6 and 2 inches (26'8 maunds per acre).

(ii) TYield of straw : From the data obtained plant to plant spacing
of 2 inches recorded the highest straw yield, 58:94 and 5965 maunds per acre
in 1959-°60 and 1960-'61 followed by next wider spacing of 4 inches,
Among the different inter row spacings, 9 inches in 1959’60 and 6 inches
in 1960-'61 gave the maximum straw yield of 5000 and 55°18 maunds
respectively.

From the combined analysis of the two years data, it has been found
oub that there was a marked effect of row and plant spacings. Inter-row
spacing of 6 and 9 inches proved significantly better than any other spacings.
These two spacings recorded 6 to 7 maunds higher yield. Plant to plant
spacing of 2 and 4 inches did not differ significantly’ but both gave
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significanbly higher straw yield than all the other spacings, recording 5404
and 52'85 maunds per acre as against 47-10, 4833, 45-33 and 4303 maunds
under spacings of 6, 8, 10 and 12 inches respectively.

The interactions were not significant suggesting that the best spacing
combinations would be inter-row spacing of 6 or @ inches combined with
inter-plant spacings of either 2 or 4 inches,

Summary and Conclusion: The investigation was undertaken during
195960 and 1960-°61 with a view to determine the optimum combination
of spacings between rows and between plants under dibbling method of
sowing wheat, The treatment consisted of all combinations of four levels
of inter-row spacing viz. 6, 9, 12 and 15 inclhes and six levels of inter-plant
spacing viz., 2, 4, 6, 8, 10 and 12 inches.

Significant differences accrued due to inter-row and inter-plant
spacings, in plant height, number of tillers per clump and yield of grain and
straw in both the years.

(i) Plant height : Significant differences were found in height of
plant due to different spacings in both the years but in the combined
analysis for both the years only inter-plant spacing of 2 inches proved
significantly inferior to all the other spacings. The inter-row spacings and
interactions were not significant.

(ii) Number of tillers per clump : In both the seasons and also in
combined analysis, wider spacings stimulated greater tiller production.
Highest tiller production of clump was obtained in the treatment with
widest plant to plant spacing of 12 inches and row fo row spacing of
15 inches.

Yield of grain and slraw ; Significantly higher yields of grain and
straw were found in close spacing of inter-row and inter-plant. Highest
grain yields were obtained in closer inter-row spacings of 6 and 9 inches
and inter-plant spacing of 2 inches, As regards the interaction is coneerned,
the inter-row and inter-plant spacings of 9 and 4 inches proved best.
In the case of straw yield, the inter-row spacings of 6 and 9 inches and
inter-plant spacings of 2 and 4 inches were significanfly superior to all other
gpacings.

Thus it can be-concluded that high yield of wheat grain and straw
can be obtained by using inter-row spacing of 6 inches or 9 inches and
inter-plant spacing of 2 or 4 inches. However, for making final recommenda-
tion more investigations are under progress.
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