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Effect of Nitrogen and Phosphorus Levels on Growth and Yield of
Onion (Allium cepa L.) Cultivar Pusa Red

J. J. Patel and A. T. Patel

Regional Research Station, Gujarat Agricultural University, Sardar Krushinagar

ABSTRACT

A Field experiment was laid out in rabi seasons of three years (1979-8 1) with a view to find out ¢
optimum dose of nitrogen and phosphorus for obtaining maximum yield of onion bulbs. The treatme ¢
combinations comprised of five levels of nitrogen (0, 30, 60, 90 and 120 kg/ha) and three of phosphor |/ .
(0,30 and 60 kg/ha) were evaluated in randomised block design replicatéd four times in all seasons. T
results revealed that the differences in yield of bulbs due to levels of nitrogen were found to be si)'gnifim
However, it remained unaffected by varying levels of phosphorus., The nitrogen dose of 100 kg/ha w,

found to be the optimum for securing high yield of onion bulb per hectare.

- INTRODUCTION

Essentially onion occupies a unique position in”

medical prescriptions, being used for curing of
number of diseases like cough, jaundice,
phytoncides etc. Onion as an essential oil which is
used in killing bacteria and protozoa. Highly
pungent types of onion are used for manufacturing
the savce, canned soups etc,

Onion is an important vegetable crop grown
throughout India in all types of soils. Many research
workers have reported that the actual amount and
the type of fertilizers required depend upon soil
type, climate and also variety of the crop. An onion
yielding 100 quintals per hectare removes about 30
kg .of nitrogen from the,soil. Roy and Chaudhary
(1950) suggested an application of 40 kg N/ha
when gave the best results in respect of yield of
cauliflower. Raza and Shaikh (1972) obs!erveq that
the onion required 60 kg N/ha for getting higher
yield of bulbs/ha. The experiments conducted 'hy
Rahman et al. (1978) and Balasundaram et al.
(1983) at various places indicated that the higher
Onion bulbs production was associated with
Nitrogen and potash applications. The moderate
fesponse was obtained by the application of

lﬂmspht‘\‘)ru.‘» (Balacnindaram. €t al., 1983).

(Received on' 17th March, 198" i€
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MATERIALS AND METHODS

loam soil at the Vegetable Research Farm, Gujar :].

ey
. ) . | &
The field experiments were conducted in san. ! 1y
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Agricultural University, Sardar Krushinagar duri -

rabi seasons of the years 1979 to 1981 to evaluz ',

15 combinations comprising of five levels ¢

nitrogen (0, 30, 60, 90 and 120 kg N/ha) and thr !
levels of phosphorus (0, 30 and 60 kg P,0,/h: '
Site was changed every year. The fertility status '
the experimental site during each year in respect '
available nitrogen was 260.0, 225.5 and 275 '
kg/ha during 1979-80, 1980-81 and 1981-82 yea r'_
respectively while available phosphorus was 52. '
58.4 and 67.5 kg/ha and available potassium wi |
369.5, 336.0 and 322.6 kg/ha respectively. Tt ‘
trial was laid out in a randomised block design wit
four replications. The net plot size was .32 m = '
Four week old seedlings were transplanted at 15¢1 ;-
X 15 cm spacing. The entire quantity of P,O; an 1,
half the dose of N were applied as a basal dressing i I
the form of superphosphate (single) and amoniur
sulphate respectively. Remaining half the quantit ..
of nitrogen was-given-45-days-aftectransplanting i ‘i:'_' e
the form of urea. Ten plants were tagged in eac '
treatment plot for recording the ancillar .
observation. The crop in all received 10, 12and 1. '
waterings in the years 1979, 1980 and 1981 in rak

!



»n., respectively. The bulbs of onion varicty
 red from net plots were dug out, dried in the

for 21 days and weighed. The data were
~cted to statistical analysis as per Panse and
yatme (1967).

RESULTS AND DISCUSSION

The bulb yield data (Table-1) indicated
-ased yield with increase in dose of nitrogen
1 0 to 90 kg/ha. The differences in yield of
s due to nitrogen levels were found to be
ificant in all the three years as well as in pooled

1ts.

The maximum bulb yield of 294.9 g/ha was
ained with 90 kg N/ha which was significantly
erior to rest of the levels. These results are in
eement with those reported by Rahman et al.
78) and Balasundaram et al. (1983). There was
difference in yield between 90 and 120 kg N/ha.
. response of nitrogen was guardratic and was

BLE 1
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best fitted to curves (Fig.1) defined by equations as
indicated below :

Y = a+bx+ cx?
= 128.89 + 3.11 x + - 0.015%?
Where Y = Expected yield in q/ha at
X unit of nitrogen
X = Unit of nitrogen

(one unit = one
kg of nitrogen)

The computed (pooled data) economic
optimum dose of nitrogen was 100.13 kg/ha with
corresponding onion bulb yield of 297.11 q/ha.

The results further revealed that the differences
in yield of onion bulbs were not found to be
significant due to levels of phosphorus in all the
years of investigation as well as in pooled data also.
The non-significant effect of P fertilization is
attributed to medium to high status of the soil for
available phosphorus

An interaction (N X P) was found to be non-

significant in individual year as well as in pooled
analysis (Table 2). -

ect of nitrogen and phosphorus levels on yield.(q/ha) of onion bulbs.

reatments Year Mean
1979 7 1980 1981
N, 80.44 42.64 267.59 130.22
Nso 121.13 75.82 424.68 207.21
N '127.51 126.84 534.88 263.08
No 138.31 162.01 583.41 294.88
Ni20 - 130.78 206.41 535.88 291.09
S.Em. 19.10 19.68 47.43 8.08
C.D. at 5% 54.70 56.69 135.42 22,62
P, 114.69 127.37 455.51 232,53
P,, 115.91 122.98 493.21 237.37
P, 128.30 118.41 479.75 242,99
S.Em. 14.90 15.28 36.81 6.26
~ . at 5% N.S N.S. N.S. N'S.



~ PAILIEL & FPALEL © EFFECT OF NP LEVELS ON YIELD OF ONION

ONION BULB YIELD (Q/ ha)
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Fig. 1. Response of N on onion bulb yield
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As regard to height of plant, girth of bulb and
weight per bulb (Table 2), it was observed that the
differences in all these characters were significant
due to graded doses of nitrogen during all the three
years of the investigation.

There was increase in all the characters with
the increase in level of nitrogen from O to 90 kg/ha.
The similar trend was observed in pooled mean also.
An application of nitrogen above 90 kg/ha did not
appear to be beneficial in enhancing the yield of
bulb/ha.

The effect qf__phos;:horus levels was found to be -

non-significant in all .the three years in respect of
plant height and weight/bulb (Table 2) while,
significant. differences- were observed in- girth of

bulb. only in.the year:1979 indicating .significant .
superiority of. 60 kg, P,Os/ha..over that- of .no

application (PO).: = .- viERre

Effect of mteractlon N X P was not found to be
sngniﬁcant on all these characters in ‘any year of .

expenmentatlon G gyl

LR
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Effect of Seed Rate and Phosphorus Levels on the Seed Production
of Lucerne Var. A-2 Under Different Dates of Sowing

J. R. Patel, A. T. Patel, P. C. Patel and B. B. Patel
A.L.C.R.P. on Forage Crops, GAU, Anand Campusy Anand
ABSTRACT

An experiment was conducted on lucerne for three years at Sardar Krushinagar to study the effect of
eed rates and phosphorus levels on the seed production of lucerne var. A-2 under different dates of
sowing. The results revealed that in lucerne early sowing date (last week of October) obtained higher seed
ield than other delayed sowing dates. Similar was. the case for green forage and dry matter yields. Last
veek of October indicated the highest total returns and Net Incremental Cost Benefit Ratio (NICBR). Seed
ate of 5 kg seed/ha gave higher seed yield of lucerne seed but for forage production, a seed rate of 10
«g/ha was found significantly superior than that of lower seed rate of 5.0 and 7.5 kg/ha. Relative
rofitability of different seed rates of lucerne showed that higher total returns were obtained when the
eed rate of lucerne was used at the rate of 10 kg seed/ha. Application of phosphorus to lgcerne crop failed
o increase significant seed yield of lucerne. Application of 80 kg P,0,/ha produced signifi;antiy higher
yreen forage and dry matter yields and this level showed higher total returns and NICBR. The inteféctiqn of
sowing of lucerne on last week of October x application of 80 kg P,0,/ha produced significantly ﬁighﬁ:
seed yield and forage yields of lucerne as well as highest net returns and NICBR.

(Received on 18th March, 1988)

INTRODUCTION MATERIALS AND METHODS

A field experiment was conducted at Forage
Research Project Farm, Gujarat Agricultural
University, Sardar Krushinagar during three
consecutive Rabi season of 1984-85, 1985-86 and
1986-87. The experiment was laid out in split plot
design with three replications. The treatment
comprised of four sowing dates (October, 26;
November, 10; November, 25 and December, 10, -

Lucerne crop is more popular among farmers in
Gujarat during winter season. It is also a im portant
orage crop in milkshed area where the livestock
roduction is involved. In any seed production
rogramme, seeds and fertilizers are the major
ostly inputs, so their proper utilization is 2 must.
owing date is non-monetory input, however,
ppropriate time of sowing significantly increases

e forage yield. In absence of preliminary
formation regarding the seed rate requirement,
wing date and phosphorus requirement for the
oduction of lucerne seeds in the North Gujarat
ndition, this investigation was carried out gt
rdar Krushinagar to study the effect of seed rates
d phosphorus levels on the seed production of
erne (Anand-2) sown on different dates.

D,, D;, Dy, and D,, respectively) as main plot, three
seed rates (5.0, 7.5 and 10.0 kg seed/ha - Ry, R,,
and R,, respectively) as sub-plot treatments and
three phosphorus levels (0, 40 and 80 kg P,0,/ha -

Po, P, and P, respectively) as sub-sub plot
treatments.

A basal dose of 25 kg N/ha in the form of urea

and phosphorus as per treatment in the form of
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single super phosphate was given before sowing.
The crop was sown at 25 ¢cm apart in rows as per the

.treatments of sowing dates and seed rates. First cut

}

K

Incremental Cost Benefit Ratio obtained from last
week of ()ctober sowing (Table! 2).

of green forage was harvested after 55 days of
sowing and subsequent cuts were taken up after 25-
30 days interval. After taking the last cut of green
forage during 3rd March to 11th March, the crop
was left for seed production. The seed crop was
harvested between 15th to 23rd May during all the
three years. One foliar spray of Dithane M-45 was
given as a preventive measure for downy mildew
disease. BHC 109, dust at the rate of 40 kg/ha
alongwith basal fertilizers was gi{ﬁan for the control
of termites. One spray of Rogar was also given to
control aphids-jassids. Other cultivation practices
were followed as per recommendations._‘_

The soil was loamy sand, low in organic matter, -
medium in available phosphorus (26:0 to 27.0 kg
P;0s/ha) and potassium (285 to:289 kg K,0/ha)
having pH value of 7.4 to 7.7.

A

RESULTS AND DISCUSSION

Effect of sowing date

The effect of sowiné dates on seed, green
forage and dry matter yields are reported in Table 1.
The data showed that early sowing of lucerne i.e.

last week of October (D,) gave signif_icaptly hilgher_:_i :
seed yield than other sowing dates on pooled basis.

Similar type of trend was also observed during the
years 1985 and 1986.; Early sowing of lucerne
during last week of October was significantly

superior for green forage and dry matter yields over .

other dates of sowing on.pooled basis and also on
the results of individual years. Patel:et al. (1987)
reported that last week of October sowing produced
significantly higher green forage yield -of lucerne
than delay sowing of lucerne, i.g. last- week of
November and second week of December., The dry
matter yicld was also significantly: higher in last |
week of October sowing than sowing of lucerne on
second week of December. The expc;i_rz;_ent was
conducted at Anand during 1982-83, 1983-84 and
1984-85." The climatic parameters of Anand and
Sardar Krushinagar centres aré‘_'_‘ého_wh in Fig.1.

Relative profitability of different sowing dates
indicated that higher total returns’ and Net

SEELY PRULIUVCTION IN LUCERNE

.. lucerne indicated that higher ‘total returns were

on seed yield of lucerne (Anon._.

Effect of seed rates

Lucerne seed rate of 5 kg seed/ha gave
significantly higher seed yield of lucerne over 7.5}

and TU.0 kg seed/ha during the year 1984-85. Thel !

seed-yietd of lucerne did not differ significantly due|
to 5 kg and 7.5 kg seed rate/ha but lucerne crop
sown . with 10 kg seed rate/ha was found
significantly superior for green forage and dry
matter yields than other seed rates on pooled basis.

So in lucerne crop, forage yield is also an important |
factor which reflects the economic of the crop|:

Maslinkov et al. (1980) did not notice any|

significant increase in seed yield with increase in| .

seed rate. Lucerne crop sown with 10 kg seed
rate/ha was found significantly superior for green

forage and dry matter yield than other seed rates on z

pooled basis. This is in line for individual year also. |.
Belzile (1984) reported that lucerne seed rate of
13.4 kg seed/ha yielded more than that of 6.7 kg
seed/ha at the first cut and total forage yields of all
the cuts. The soil of Sardar Krushinagar is sandy i.e.

lighter..type of soils and it has great-problem of |
termites, so plant mortality is higher and hence |

higher seed rate of lucerme ie. 10 kg/ha gave
significantly higher greem forage and dry matter

yields than that of fower seeds of 5.0 and 7.5 kg/ha. |’

Relative profitability of different seed rates of

obtained when the seed rate of lucerne was used at |

the rate of 10 kg seed/ha (Table 2). =~ 4

Effect of ph‘qsplho'rﬁ%s levels

V%
I
)
1
I!.

|
!

The data indicated. that application of 80 kg -
P,0,/ha gave significantly higher yield than no

application of phosphorus during the year 1984-85 ¢
and 1986-87, application’ of 80'kg P,0s/ha had also
prodiced significantly higher yield over 40 kg,

1 - . . 1
P,0,/ha. Similar type of ‘trend was observed when )

data 'were pooled but the yield differénces did not

reach to the level of significance. It was observed

that there was' no significant response of seed yield ..

of lucerne even under medium soil available
phosphorus.

Experimental results of three years at Aﬂa“d
revealed that foliar application of phosphorus at the

rate of 20, or 49, as well as soil application (ato

; ionificant effect
120 kg P,05/ha) did not show anif j;g:r e
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Fig. 1. Showixlig- weather .data during growth period of lucerne

nd 1979-80). Similar type of results were also
btained at Uralikanchan and Jhansi (Anon., 1983-
4) Mc Caslin and Gledhill (1980) also did not.
bserve any effect of phosphorus on seed yield of
1Cernes; ; ; b
-\Jé‘r’)sidering forage yield of lucerne,
bserved that application of 80 kg P,0
icerne crop gave significantly higher gree
nd dry matter yields than other phosphor

showed that there was response 'q
oduction of lucerne even under me
ailable phosphorus.

it was _
5/hﬂ_ to,
n forage
us levels,
n forage
dium soil

Relative profitability of different levels of
osphorus indicated that application of 80 kg
Ds/ha recorded higher total returns and net
remental cost benefit ratio (Table 2).

The interaction effect was significant for
2 dotae MY % nhnenbhinriie levale (PY for ecead

yield ‘of lucerne on pooled basis (Table 3). The"
interaction’of early sowing of lucerne on last week

of“October- (D})"x application of 80 kg P,0,/ha
produced significantly higher seed yield of lucerne
than other 'treatment combinations. ' The said
interaction gave significantly higher green forage
and' ' dry 'matter vyields than other treatment
combinations  (Table- 4), Hence, this treatment
showed the 'highest total returns and Net
Incremental Cost Benefit Ratio (Table 2).

So present study showed that for obtaining
higher net realization and seed yield as well as green
and dry forage yields of lucerne variety Anand-2
should be sown in line 25 cm apart during last week
of October by keeping seed rate of 10 kg/ha and

apply 80 kg P,05/ha under Sardar Krushinagar soil -
condition where available phosphorus is. medium -

(22 to 56 kg P,0s/ha). -
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PATEL ET AL. : SEED PRODUCTION IN LUCERNE : l'f"
fl -
TABIF 3 _ - r
Interaction table of sowifig dates (D) X phosphorus levels (P) for seed yield of lucerne (kg/ha)on poo,
basis. W 2 ';
e 3
S iy
D/P Dl D; D! Dq Mtlll-l-q
I
Py 210 190 169 157 i
P, 221 198 179 179 1%
P, 268 200 212 181 21,
Mean 233 196 187 172 o
S.Em. = 53 ;
C.D. at 59, 14.7 fL
_ v
TABLE 4 | - | it
Interaction table of sowing dates (D) X phosphorus levels (P) for green forage and dry matter yiel/"
(q/ha) of lucerne on pooled basis. -
D/P i g st ) AR Mean
P, 1274 . o 224 188 122 201
(48.4) ). .\l (44.6) (34.5) (23.4) - 377)
el iy . 'l b
_ )i : O
P, 306 253 T T390 225 i
54.5 k. |
.. (54.5) (49.5) (36.6) (25.4) (41.5)
P, 331 266 216 155 242
(58.8) (50.0) (37.6) (28.8) 440) I
Mean 303 ) 248 201 017 390 }
| (39 (@80 - (366) (25.9)
. 7] |
S.Em. '+ “3'(53.9) fe P g
; | : 3
C.D. at 59, 8 (1.6) e b

Figures in parentheses indicates dr); matter yield.
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of Sowing Time, Phosphorus Level and Seed Rate on
Seed Production of Lucerne

J.R. Patel, P.C. Patel, M.F. Raj and M.R. Saiyad
Forage Research Project, Gujarat Agricultural University, Anand 388 110
ABSTRACT

The results of a field experiment conducted at Forage Research Project, Anand revealed that early
ving dates (1st and 15th November) gave higher seed yield than delayed sowings. Economics of sowing
es indicated that higher net incremental cost benefit ratio (ICBR) was obtained from 15th November
ving. Phosphorus had no significant effect on seed and forage yields of lucerne. Significantly higher seed
1d was obtained with the use of 5 kg seed/ha than 10 kg seed/ha. So also net ICBR was high when
erne was sown at the rate of 5 kg seed/ha. The interaction of 40 kg P,0s/ha X 5 kg seed/ha gave
nificantly higher seed yield than other interactions barring no application of phosphorus with 5 or7.5
seed/ha, application of 40 kg P,0s/ha X 7.5 kg seed/ha and 80 kg P,0s/ha X 5 kg seed/ha. Its
onomics indicated that high net ICBR was obtained when the lucerne crop was sown at the rate of 5 kg

ed/ha without application of phosphgrus.

INTRODUCTION

Lucerne is one of the most important forage
rop in Gujarat during winter season particularly
or the milkshed area where the livestock
roduction is involved. The fertilizer and seed are
he costly inputs for seed production of lucerne,
herefore, their proper utilization is the matter of
‘onsideration. Sowing date is non-cash input,
Jowever, appropriate time of sowing substantially
ncreases the forage yield. As the informations
egarding sowing date, seed rate and phosphorus
-equirement for lucerne seed production in the state
are scarce, the present investigalti'on was carried out.

*MATERIALS AND METHODS

Field trial was  carried out on lucerne var.
Anand-2 for three consecutive rabi seasons of 1982-
83, 1983-84 and 1984-85 at Gujarat Agricultural
University, Anand. The soil of the experimental site
was sandy loam, neutral in reaction and low in

available nitrogen (207 kg/ha) but high in

(Received on 6th July, 1988)

Y

. phosphorus (59 kg P,0/ha). The treatments were

comprised of four sowing dates (1st. 15th and 30th

November and 15th December - D, D,, D, and D,.
respectively) as main plot, three phosphorus, levels
(0, 40 and 80 kg P,0s/ha - Py, P, and P,
respectively) as sub-plot and three seed, rates (5.0,
7.5 and 10.0 kg seed/ha - R,, R; and R,
respectively) as sub-sub plot treatments'in split-split
plot design with three.replicatians.

A basal dose of 25 kg N/ha in the form of urea
and phosphorus as per treatment in the form of
single. super-phosphate was given before, sowing.
The crops was sown at 20 cm apart in rows as per

. the treatments of sowing dates and seed rates. First

cut of“green forage was taken after 55 days of
sowing and subsequent cuts were harvested after 25
to 30 days interval. The last cut of green forage was
taken during 8th March to 16th March (except 28th
February in 1984) and thereafter the crop was left
for seed production. The seed crop was harvested
between 16th to 23rd May during all the three
years. Two irrigations were applied after last cut of
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green forage. Other cultivation practices were

followed as recommended.

The weather data (Fig. 1) indicated that
temperature was declined from October to January

1

T.l
and had increased thereafter till june. The off
seasonal rainfall (273.6 mm) was more during.
1982-83, whereas during 1983-84 and.1984- 85, it
was 19.1 and 2.8 mm, reSpectwely s f
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Fig.1. Temperature and average humidity data during growth period of luceme
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RESULTS AND DISCUSSION
ffect of sowing date

The effect of sowing dates on seed and green
rage yields are presented in Table 1. The data
\dicate that seed yield of lucerne was significantly
‘fected due to sowing dates only in 1984-85.
ooled results showed that early sowing dates (1st
hd 15th November) gave higher seed yield than
elayed sowing dates (30th November and 15th
)ecember) but the differences were not significant.
imilarly the average green forage yield of lucerne

"ABLE 1

LsAUL KBS, ). AU 1) e

reduced drastically by successive delay in sowing.
The lower temperature (Fig. 1) during the month of
January might have affected adversely the growth of
late sown crop. On the basis of field studies, Wynn-
William (1976) indicated that spring sown crop
(September, October or November) gave the highest
green forage production. When sowing was delayed
from November to December, yields of green forage
were decreased by 3.50 and 4.47 t/ha in first and

second seasons, respectively. Economics of different.

sowing dates indicated that higher net incremental
cost benefit ratio (ICBR) was obtained from 15th
November (Table 3).

-ffect of seed rates and phosphorus levels on the seed production of lucerne under different sowing dates.

‘Seed yield (kg/ha)

Treatment _ Pooled
1982-83 1983-84 1984-85
Sowing date (D)

1 November 238 541 456 412 (251)
15 November 211 557 407 391 (207) =
30 November 220 539 263 341 (188) :
15 December 150 488 369 - 337 (123)
S.Em. £ 17.8 V.2, A 28 i
C.D. (5 %) NS NS ©128.2 NS
Phosphorus levels (P)

(P,0skg/ha) -

0 211 529 . : 365 368 (190)
40 199 556 387+ 381 (193)
80 208 508 - 368 361 (195)
S.Em. + 3.5 10 13.5 9
C.D. (5 %) NS NS NS NS
Seed rates (kg/ha) (R)

5.0 224 569 384 392 (181)
7.5 . _ 210 952, 1 e ATy 3T8194%
10.0 184 473 366 341 (203)
S.Em. 6.0 10.0 11.1 13
C.D. (5 %) 15.5 28.4 NS NS

igures in parentheses indicate average green forage yield (q/ha).
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TABLE 2

Interaction table of phosphorus level (P) and seed rate (R) for seed yield of lucerne for the year

1984-85 and on pooled basis.

Seed yield (kg/ha)

R/P 1984-85 Pooled h,
P, P, P, P P, P,

R, 372 379 403 379 404 394 |
R, 391 398 322 395 388 350 |,
R, 334 384 380 331 351 340 !
S.Em. *+ 19 9 !
C. D..(5 %) - 55 25 i
f

Interaction table of sowing date (D) and seed rate (R) for seed yield of lucerne for the year 1982-83."
\

Seed yield (kg/ha) i
; 3o

D/R

Mean

R, R, R, : rl"ll|
D, 248 234 233 238 '
D, 227 208 197 211 :s_
D, 248 245 168 220 !
D, 172 155 137 150 F.
Mean 224 210 _ 184 : I
S.Em. * 10.0 .
C. D. (5 %) 31.0

{
Effect of phosphorus

The data indicated that the phosphorus levels
had no significant effect on seed yield of lucerne in
three years as well as when data were pooled (Table

1). Green forage yield was also not altered by

phosphorus supplementation. One of the reasons
for obtaining no response of phosphorus might be
due to availability of high phosphorus-in the soil.
Experimental results of three years at Anand

revealed that foliar application of phosphorus at the
rate of 29, or 49, along with its soil application (40

to 120 kg P,05/ha) did not show any signil"it;antI
effect on seed yield of lucerne (Anonymous, 1977-1'
78, 1978-79, and 1979-80). The experimental soil '
have high availability of phosphorus ranges from 62!
to 83 kg P,0,/ha. McCaslin and Gledhill (1982)'
also did not observe any effect of phosphorus on’
seed yield of lucerne. 1

_Econofnicé of different levels of-phosphorus'-:
indieated that total return received more from the":l
application of 40 kg P,0,/ha but it showed low net

ICBR while the treatment of 80 kg P,05/ha showed
negative net ICBR (Table 3).
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PATEL ET AL. :

Effect of Seed Rate

Lucerne seed rate of 5 kg seed/ha gave
significantly higher seed yield of lucerne over 10 kg
seed/ha but at par with 7.5 kg seed/ha during the
year 1982-83 and 1983-84. Similar trend was also
observed in the year 1984-85 as well as on pooled
basis but the differences were not significant.
Sevecka (1979) reported that the highest seed yield
of lucerne was obtained with the lowest seed rate of
5 kg seed/ha. Similarly, Craiu et al. (1984), also
found that 6 kg/ha seed rate was the optimum for
obtaining the highest yield. So also, Maslinkov et al.
(1982) did net notice any significant increase in
seed yield with increase in seed rate.

Economics of different seed rates indicated that
high ‘net ICBR was obtained when the seed rate of
lucerne used was at the rate of 5 kg seed/ha (Table 3).

The interaction of R X P was significant for
seed yield of lucerne during the year 1984-85 and on
pooled basis. The interactions of R,P, (403 kg/ha)
and R,P, (404 kg/ha) gave significantly higher seed
yield during 1984-85 and on pooled basis
respectively than R;P; and R,P,. The interactions of
R,P, and R,P, were also significantly lower in seed
yield than R,P; on pooled basis (Table 2). Economics
of the said interactions indicated that high net ICBR
was obtained when the lucerne crop was sown at the
rate of 5 kg seed/ha in the absence of phosphatic
fertilizer (Table 3).

These results indicated that the lucerne variety
Anand-2 should be sown in line (20 om) during 2nd
week of November (15th November) by keeping the
seed rate of 5 kg seed/ha for obtaining high seed

SEED PRODUCTIGN N LUCERNE

yield of lucerne and also net realization. Applicatic, !
of phosphorus did not require under Anand sq
conditions where availability of phosphorus is hlg

l".

‘ a
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Combining Ability Analysis Over Environments in Sorghum

R.H. Patel and K.B. Desai

ABSTRACT

The line X tester analysis in Sorghum revealed that the gca and sca effects were significant for all the
aits studied at four locations. 296A and 2077A among females and M 50, M 35 and M 34 among males
ere good general combiners for grain yield, number of grains per plant and panicle length. These
.notypes also exhibited high sca effect in cross combinations among themselves for number of primaries,
nicle length, number of grains and grain yield per plant.

The capacity of a genotype to transmit its superiority to its offspring can be best judged by combining
Jility analysis. The combining ability analysis also helps the plant breeder in identification of desirable
.rents as well as superior F, hybrids to be used for subsequent selection in segregating generations. The
-esent study was conducted to estimate combining ability from a line X tester analysis.

MATERIALS AND METHODS

Five female lines were crossed with twenty-two
ansformed male lines adopting ‘line X tester

sating design. The resultant 110 °F, hybrids

longwith the 27 parents were grown in a
andomized block design with three replications at
>ur different locations namely Navsari, Surat,
agudan and Deesa during Kharif 1981. The
wdividual plot copsisted of three rows, 3.0 m long,
paced 45 and 15 cm between row-to-row and plant-
»-plant Within row, respectively. Observations were
ecorded on 5 randomly selected plants from each
lot on days to 50 per cent bloom, plant“height
:m), panicle length (cm), number of primaries,
00-grain weight (g) number of grains per plant and
rain yield per plant (g). The data were analysed for
ombining ability effects and variances following
.empthorne (1957) and Rao et al. (1968).

RESULTS AND DISCUSSION

The analysis of variances for combining ability
yr seven characters over locations are presented in
able 1. The data revealed that there were
gnificant differences among the locations with
spect to all the traits except 100 grain weight. The
gnificant differences were observed among both
males and males for all the characters.

18

(Received on 29th March, 1985)

Females X ‘males interaction was also highly
significant. It suggested that females manifested
differential behaviour with different males for all
the traits. Data further revealed that both males and
females interactions with locations were significant
for most "of the characters. However, males
appeared relatively stable over locations. Females X
males X locations interactions for ‘mest of the
attributes’ were significant indicating differential
behaviour: of males with different females was not
stable over the locations. These results agreed with

the findings of Singhania (1972). Development of

stable genotypes demands the testing of material
over entirg range of agrochmanc condmons Th:s

,could be partlcularly true in case of improvement of

those characters which are influenced largely by
fluctuations in environments.

Estimate of variance components showed
predominant role of both additive and non-additive
genetic variance. in the inheritance of most of the
traits. However, estimate of ¢*gca was smaller in
magnitude as ‘compared to that of & * sca for all
characters except days to 50 per cent bloom, 100
grain weight and grain yield per plant. Kambel and
Webster (1965), Rao 1970c, Thanky et al. (1981)
and Patel et al. (1982) reported significant influence
of both the variances ¢:*gca and ¢ sca on various
characters.
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The relative magnitude of gca and sca also
raried with the change in the genetic architecture of
he parental population involved, sca assuming
sreater  importance in combination of greater
Jiversity. But in the study of interaction of gca and
.ca with locations, there were fluctuating results.
Zambel and Webster (1965) observed gca to be
table over environments while Liang et al. (1968)
‘ound sca to be more stable.

An overall appraisal of gca effects revealed that
female lines 296 A and 2077 A were good general
combiners for grain yield per plant, panicle length
and number of primaries. For earliness, 2219 A was
the best general combiner among females. Similarly
among males, M 34, M 35 and M 50 were good
general combiners for dwarfness, grain yield and
number of grains per plant.On the contrary M 49
was a good general combiner for grain weight.
Specific combining ability of most promising
hybrids for different characters are given in Table 3.
Results indicated that crosses of 296 A and 2077 A
with M 50. M 34 and M 35 exhibited desirable sca
effects. Among better parents, 296, M 50 and M 35
had high gca effects and also exhibited high sca
effect in cross combination among themselves for
number of primaries. panicle length, number of
grain and grain yield per plant. It indicated that
these parents have highest yielding potentiality in
hybrid-~ breeding  programme  (Srihari and
agur. 1980).

The hybrids 296 A X M 50 and- 2077 A XM 35

could be used for commercial planting after
evaluating for diseases and pests.

GAU RES. J. 1990. 15 (2)
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ABSTRACT

The weighted least square estimates of gene effects for five characters of four wheat crosses indicatec A
that additive-dominance model was adequate to explain variation in six basic generations for majority of
characters. The significance of additive (d) and dominance (k) parameters however could be detected only in |
few cases. The d and dominance X dominance interaction (I) played significant role in genetic 4
determination of tiller number of Raj 1972 X WH 283. For spike length of KalayansonaXLok 1d, hand | '__,
effects were significant. Grain yield per plant and kernels per spike of two hybrids registered significant .
epistatic effects alongwith d and | components. The cross VW 110 X WH 291 depicted significant role of
dominance in the interaction of kernels per spike and kernel weight. The latter character was found to be
influenced by significantly negative d and [ effects. In view of significant contribution of interaction effects, =

the population improvement approach was suggested for generating transgressive segregants.

INTRODUCTION

The primary objective of breeding wheat, an
autogamous cereal, is to improve both, grain yield
and quality. Grain yield is a complex trait being
dependent on several component characters. The
information on inheritance of these quantitative
characters is useful in designing the appropriate
breeding procedure and also predicting the
performirice of the material before the actual
practice of selection. The generation mean analysis
has been used earlier by several workers for
genetical analysis of quantitative traits. However,
most of these studies have exploited either three of
six parameters model. This paper describes genetical
analysis of five characters recorded in four wheat
crosses based on the employment of best ficting
three, four or five parameter models.

'MATERIALS AND METHODS

The basic set of six genéra&ions viz., Py, Pz, F..
F., B, (F, X P,) and B, (F, X P3) ‘derived from four
Wheat crosses namely, Raj 1972 X WH 283 (cross
b, Kalyansona X Lok 1 (cross 2) VW 110 X WH

b

23

e
(Received on 14th December, 1988)"
1.I :

291 (cross 3), UP 301 X Sonalika (cross 4) wer ::;
each raised in a seperate block of land during rab’
1984-85 following individual plant randomizatio: 1
as described by Mather and Jinks (1977). Fo ‘
planting of experiments, . the family size wa 1’:
deliberately varied with the kind of generaSon: !,
was set at as low as 30 for the genetically uniforn .
parents and F,s. For segregating families, it was 10(,
for F,’s. and 70 for back crosses in each cross tc.
compensate for the greater variation expected lr
these segregating families. The seeds were sown at ¢ 1
distance of 100 cm in 2.25 metre long row plot with

* inter row spacing of 30 cm. Recommended package

of practices were followed throughout the crof

season. The observations were recorded on -
individual plant basis for five characters in each ',
cross (Table 1). Cavalli's, (1952) joint scaling test I:1
was employed to detect the presence of epistasis as

well as to obtain weighted least square estimates of .-
additive (d) and dominance (h) gene effects. I
Whenever this simple additive dominance model +:
failed to be adequate to explain the variatiorin |-
generation means, the six parameters perfect fit
solution advocated by Jinks.and Jones (1958) u;&gi
used to estimates .main anfl interaction effects. The:




eighted least square estimates of best fitting four
r five parameter models were obtained after
emoval of non-significant interaction parameters
1 six parameters model as described by Mather and
inks (1971).

RESULTS AND DISCUSSION

The estimates of genetic parameters for

{ifferent characters recorded in four crosses are
sresented in Table 1. Since the variation among six
seneration means was not significant for tiller
sumber in cross 1 and spike length in crosses 1 and
4. their data were not subjected to generation mean
inalysis. The goodness of fit of the model concerned
~as tested through chi-square test. The non-
significant x* values associated with different

~haracters (Table 1) suggested that the models used

vere adequate and the parameters estimated were

sufficient to explain the variation in generation -

means. The parameters m was found to be
significant in all cases. For tiller number only in Raj
172 X WH 283, the additive (d) and dominance X
jominance (1) interaction effects were significant.
Singh et al. (1984 b) and Vaghani (1985) have also
-eported importance of additive and epistatic
nteraction for tiller number in wheat. The genetic
f this character was not clear in crosses 3 and 4
shere additive-dominance model was found to be
wdequate hiw both (d) and (h) effects were non
agriritcant. The additive (d). dominance .(h) and

jominance X dominance (1) effects played

significant role in the genetic control of spike length
>f progenies of Kalyansona X Lok 1. Similar results
were also reported by Singh et al. (1984 a) but
yaghani (1985) did not observe influence of
spistatic interaction for spike length. The analysis of
ernels per spike suggested that though simple
node] was satisfactory for crosses 2 and 3, only
jominance effect was significant in cross 3. Except
‘or (i) interaction all the effects were significant in
'ross 2 for this trait. This result corroborates the
indings of Singh et al. (1934 a). The significant role
»f dominance and additive X' additive effects was
joted in cross 4.

The magnitude of the estimated (h) component
Lor spike length and kernels per spike was higher
than (d) component and the negative sign associated
’w’th it indicated that the genes possessed by Jow
.coring parents for these characters were in genera]
lominant over the genes possessed by higher

scoring parents. Moreover,the influence of largely
duplicated type of epistatis was noted for kernels
per spike in cross 2 in view of Opposite sign
associated with (h) and (I) parameters. The x? test
showed that simple additive-dominance mode| was
satisfactory to  describe variation in generation
means for kernel weight per spike in first three
hybrids whereas for forth hybrid, the mode|
involving additional (i) parameter was adequate,
Neither additive (d) nor dominance (h) effect was
significant for first three crosses except (h)
component in case of cross 3 for this trait. In cross
4 (h) and (i) genetic parameters were significant and
negative. The additive and dominance components
for grain yield per plant were not_significantly
different from zero in crosses 2 and 3 where
adequacy of simple model was indicated by joint
scaling test, Fitting of five parameter model showed
that the grain yield per plant was governed by (d)
and (j) effects in cross 1 and (h) and (1) effects in
“cross 4. The significance of interaction effects for
grain yield in wheat in addition to main effects has
also been reported by Singh et al. 1984 a and b, and
Vaghani 1985. The opposite sign associated with
later two parameters suggested that duplicated type
of gene action was operative for this character in
cross 4. This ‘was also the case with the results
reported by Ketata et al. (1976). As described by
Mather & Jinks (1971) in a polygenic system where
many pairs of interacting genes are-at work, the sign
of i’s, j's or d’s of individual pair of genesor the sign
of their balance can not be safely infered from the
sign of absolute value of (i); (j) or (d). Moreover, the
dispersion . of .. homozygous loci in the parents
influences these three genetic parameters. The (h)
and (I) remain free from such influence. Therefore,
the sign associated with (h) and (I) parameters was
considered reliable to. describe the type of largly
present’ epistasis in the present study. '

As explained earlier, the goodness of fit for six
parameter model of Jinks and Jones (1958) could
not be tested in" the present study because the
number of parameters estimated were equal to
number of generation means available which left no
degress of freedom for x? test. Therefore, the non
significant interaction parameters of a perfect fit
solution were omitted and weighted least square
estimates based on the remaining four or five
parameters were obtained in such cases. It was
observed that this exercise resulted into increased
precision of the estimated parameters in addition to
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KHER ET AL.

providing the test of goodness of fit of the model.
There was a considerable change in magnitude of
the estimates itself, reduction in standard error of
the parameter and change in sign of some of the
effects. The change in significance was found to be
mainly due to the relative reduction of Cii (error
component) term of the inverted matrix.

In the present study it was observed that in
majority of cases the estimated parameters and (d)
in particular, were smaller than respective standard
error or non significantly different from zero.
Whenever the (d) or (h) parameters were
significant, the contribution of interaction effects
was also significant. Under a situation of this type,
it would be difficult for the breeder to get promising
segregants  better  than  parents through
conventional breeding methods such as making
simple crosses and their exploitation through
straight pedigree method. In order to generate
transgrassive segregants, breeding procedures
involving multiple crosses, growing large sized
populations in each genergtion and biparental
matings in early generations may be resorted to. The
use of population improvement concept (Frey,
1975) as an alternative to conventional method may
also become amenable solution.
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Effect of Precision Field Levelling on Irrigation Efficiency and
Yield of Wheat
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Water Management Project, Gujarat Agricultural University, Navsari

ABSTRACT

An experiment was carried out to find suitable levelling index for growing wheat under border method
f irrigation at the research farm of Gujarat Agricultural University Campus, Navsari. The study was
»niducted for three years with two lengths of border (75 m and 90 m) and three magnitudes of levelling
1dex (0 to 1 cm, 2 to 3 cm and 4 to 5 cm). Experimental results ;evealecf that field levelling index should
ot be greater than 1 cm and length of border should be between 75 m and 90 m for growing wheat and

milar type of crops in heavy black soils.

INTRODUCTION

Irrigation usually plays an important role in
gricultural production. Irrigated area ‘benefits
eatly from proper levelling since the field in its
atural state is seldom suited for the efficient
pplication of water by surface method of irrigation.
1 unlevelled plot, the distribution of water by
arface method of irrigation is non-uniform as high
rots are watered too little and the low spots too
wich. Among the surface methods, border method
f irrigation is most prevalent in the command
reas. Layout of border is based on conventional
ractices which require over-irrigation due to heavy
rater losses. Excess irrigation increases the loss of
ucrients and helps to build up salinity and
[kalinity resulting in lower crop production per
nit of land and water.

The importance of land levelling for judicious
ater management in the canal command areas has
_een emphasized by Hauston (1966) and Tyagi et al.
1979). Johnson et al. (1976) have reported that
win yield of wheat improved by 26 per cent in
recision levelled fields as compared to traditionally
velled field. Kumbhare and Tyagi (1977) in their
udy in alkali soils of CSSRI have found that

-

5

(Received on 3rd Aug. 1987)

uniform sloping border ;e.éulted_ in higher grain
yield of rice by 10,000 kg¥ha and saved 13 per cent
water. Agarwal (1981) carried out a study in the
sandy loam soil of Hissar research farm and found
that wheat grain yield reduced significantly for
levelling index value of higher than 2.5 cm. The
results also showed that irrigation application,
distribution and 2 water: usé efficiencies were
appreciably reduced with increase in levelling index
i.e. deterioration id"leéejling qua!ilt_y. '

. Adinitting the importance of uniform water
application, it is necessary to find the optimum
magnitude of precision land levelling to economise
the cost of this operation which may vary from a
few hundred rupees to several thousand rupees per

" hectare (Pillai and Rege, 1974). The yield is also

uniformity of water

greatly influenced by
ailable

application. This happens of variation of ayala
moisture for nutrient uptake and evapotranspiration

requirement.

MATERIALS AND METHODS

ritatively reflects the
It may be defined as
en designed and

Land levelling index quan
precision of the field levelling-
the average variation (cm) betwe

‘- _
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existing field level either beéfore or after the
completion of levelling work. Mathematically it is
expressed as :

Differences between the
designed and existing
Field levelling U = égn‘d level (cm)

: FIELD LEVELLING ON IRRIGATION EFFICIENCY AND YIELD OF WHEAT

index (cm) Number of grid points .

A zero value of levelling index indicates that the
field is having designed uniform level of slope with
no high or low spots throughout the length.

The study was undertaken at the research farm
of Gujarat Agricultural University Campus, Navsari
for three years in a heavy black soil having pH 7.95,
EC 0.37 mmhos/cm, field capacity 32.49,,
permanent wilting point 17.20, clay content 629,
and bulk density 1.42 g/cm® with wheat as test
crop. The experiment on levelling index and length
of border was laid out with three replications in a
randomised block design with two lengths of border
(L) namely 75 m and 90 m and three magnitudes of
levelling indices (U) namely O to 1 cm, 2 to 3 cm and
4 to 5 cm respectively. The plots were irrigated by
recommended inflow rate of 1.5 1/s/m width and
irrigation interval. Since the general slope of the
plot was about 0.3 per cent, only secondary levelling
was done by terracing blade and levelling float. The
designed magnitude of levelling index in each border
was established . artificially by repeated earth
movement and taking level along the length of
border at ore metre interval. Inflow rate in each
border was measured.by Parshall Measuring Flume
and flow was continued till it reached the
downstream end :of the border. The values of
advance and recession time at 10 m interval for each
irrigation were recorded for different treatments
and replications. Soil samples were taken from 15
cm, 30 cm, 45 cm, 60 cm, 75 cm and 90 cm depths
at upstream, middle and down stream end of
borders just before and after 24 hours of each
irrigation. The crop yield and yield attributing
characters were recorded and data were analysed
statistically.

RESULTS AND DISCUSSION

Effect of levelling index on water requirement

|
After the establishment of desired levelling

indices, crop was sown. Two common irrigations
each of 6 cm were given at the time of Sowing f(};l
germination and after 10 days of sowing forl
establishment. Then the values of levelling indices
rechecked but found within the range of treatments
level. A little variation of levelling indices might be
due to recommended non-erosive inflow rate and
limited disturbance of soil for secondary levelling.
In addition to two common irrigations, four
treatment irrigations (Table 1) were given to each
plot at 15 days irrigation interval as per the
recommendation of the centre for wheat crop.

It is revealed from the Table 1 that the
maximum and minimum depths of total treatment'
irrigations are 40.61 cm and 27.49 cm respectively,ij
Irrigation requirements increased with higher value
of levelling index and border length. There was alsc
some variation of irrigation requirements with.
years. It might be due to some variation of land
preparation and climatic factors. The average
irrigation requiremenis for the treatments of 90 m
and 75 m border length with 0 to 1 cm levelling
index (L,U, and L,U,) were 28.73 and 28.00 cm .
respectively. Both the treatments were statistically
at par and significantly superior to rest of the
treatments. Hence, it is evident that by minor
levelling within the plot, about 6 to 14 per cent
water can be saved.

Water application, storage and distribution'
efficiency '

The values of efficiencies for different
treatments are given in Table 2. The highest and
second highest water application efficiencies of 95
and 92 per cent were for the treatments of 90 m and
75 m border lengths with O to 1 cm levelling index.
respectively. These two treatments gave water..
storage. efficiencies of 82 and 73 per cem.
respectively. The same two treatments (L,U, and

- L,U,) also gave highest and second highest wa,
0>r.



Lstribution efficiencies of 84 and 83 per cent

QSP‘-’Ctively. It is also revealed from the table that
thiciencies reduced remarkably when the levelling
Ndex increased from 2 to 3 cm to 4 to 5 cm. This
uggests thatthe values of levelling index should be
aintained below 2 to 3 cm for efficient utilization
f irrigation water.

(ield and water use efficiency

Treatmentwise yields for three years and
verage values of water use efficiencies are

IFABLE 1

i T

presented in Table 3. The variation of wheat yields
(Table 3) for different treatments in three
consecutive years were 37.26 to 27.79 q/ha, 27.08
to 22.38 q/ha and 31.32 to 25.93 q/ha respectively.
The variation of yields in different years might be
due to yearwise variation of climatic factors.

Yearwise and pooled analysis of data (Table 3)
revealed that the treatments of 90 m and 75
border lengths with O to 1 cm levelling index (LU,
and-L,U,) were statistically at par and significantly
superior o the rest of the treatments. These two
treatments gave highest and second highest average

Treatmentwise irrigation requirement of wheat for three years and average.

| Treatment Irrigation requirement in cm (excluding two common irrigations)

!. 1st year 2nd year 3rd year Average -
(L,U) 27.49 28.42 28.11 28.00
(L,Uy) _ 27.95 29.04 31.53 29.50
(L,Us) . 3254 29.44 © 36.68 32.88
(L,U,) 27.66 28.80 29.73 28.73
(L,U,) 2807 31.47 35.76 C 317
(L,Uy) : 3317 33.43 40.61 35.73 .

S.Em.% (cm) C.D.-at 5%, (cm) C.V. (%)

' Treatment 0.18 0.53 175

“ Treatment X year 0.31 0.91

E .

1

a. Length of border, _ L,=75mand ,=90m

: b. Levelling indices, L,=0t 1cm, U;=2to 3 cm and

{ U; =4t05 cm

I

“ABLE 2

\verage water application, water storage and water distribution efficiencies for different treatments.
L

[ Treatment Water application

Water storage ~  Water distribu-

: efficiency, efficiency, - "~ tion efficiency,
% % %
Ly, 92 73 83
Ly, | 82 65 80
LU 81 87 81
L,U, 95 821 ¢ 84
L,U, 91 68 84
L,U, 73 84 81

-
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TABLE 3

Wheat grain yield, total irrigation requirement and water use efficiency for different treatments.

Treat- Wheat grain yield, q/ha Total Wateruse

ment irriga- efficiency, |
Ist 2nd 3rd Average tion re- kg/ha cm of
year year year quirement, water J

cm '

LU, 37.26 75.37 30.71 31.12 40.00 78 i

LU, 34.13 23.18 27.76 28.35 41.50 68 |

L,U, 33.47 22.38 2593 2027 44 .88 61

L,U, 36.57 27.08 1.3 31.65 40.73 78

;U, _ 30.06 24.28 29.98 27.77 43.76 63

LU, _ 27.79 22.93 25.98 25.58 47.73 54 ‘-

S.Em.t 0.31 0.62 1.27 0.18 K

C.D. at 59, 0.98 1.95 4.01 0.53 :

C.V.% 1.63 4.43 6.54 1.75 [

* Total irrigation requirement is inclusive of two common irrigations each of 6 cm.

wheat yields of 31.65 and 31.12 q/ha respectively. Johmson, III, S. H., Khan, Z. S. and Hussain, Ch.M...

The same two treatments of 90 m and 75 m border 1976. The economics of precision land,
length with O to 1 cm levelling index (Table 3) alsq levelling - a case study from Pakistan.,
gave equal but highest wateruse efficiency of 78 Agricultural Water Management, 1

kg/ha cm of water. 319-331.

Kumbhare, P. S. and Tyagi, N. K., 1977, Comparison
of improved water management practices.
with conventional methods of water use and
crop yield under the farmer’s conditions.

- REFERENCES C.S.S.R.I annual report, 174.

Agarwal, M. C., 1981. Effect of field levelling Pillai, P. N. B. and Rege, N. D., 1974. Economics of
quality on irrigation efficiency and crop yield. land' levelling in irrigation commands. A
Presented at the XVIII Annual Convention of preliminary—study of water management'
ISAE held at Karnal. division, Ministry of Agriculture, 27. "

Tyagi, N. K., Singh, O. P. and Narayan, V. V. D..

Hauston Clyde, F.. 1966. Trends and cost of land 1977. Evaluation of water management

grading for irrigation in California. Trans. system in a tube well irrigated farm., Agric.

Am. Soc. Agri. Engrs, 9 (4) : 565-567. Water Management, 2 : 67-68.



y = e e e
RES

S ). ADDUL S \2) T 32-36

Effect of Active Lime, FYM and Moisture Regimes on the
vield and P-Zn Composition of Wheat CV GW-120

B. A. G\olakiya. M. S. Patel and G. S. Sutaria

Department of Agricultural Chemistry and Soil Science,
Gujarat Agricultural University, Junagadh Campus, Junagadh

ABSTRACT

A pot experiment was conducted to study effect of soil treatment (FYM, Active lime) on the yield
ceributes, vield concentration and uptake of nutrients (P, Zn and Ca) by wheat CV GW-120. Under
hoisture deplition cycle M,, there was a considerable reduction in the yield attributes,grain (20 %), straw
37 0],) vield and the nutrient content and uptake. Application of FYM increa;ed the grain_ (41 %_) and
traw (33 %) yield through its pgsitive effect on the yield attributes aritiﬁt__mterlt and uet_a-l_i_ﬁ of P, Zn al_nd
~a by the crop. Active lime (AL,) application reduced the grain (139),) and mhmugh its
\dverse effect on the yield attributes and the accumulation of P, Zn and Ca in the plant (Key words :

JAoisture, FYM, active lime and wheat).

(Received on 5th Aug, 1989)

of moisture, two levels namely O (F,) and 2 (F,) per -

INTRODUCTION cent of FYM and three levels namely, O (AL,), 5
(AL,) and 25 (AL,) per cent of active lime of the

! More than one third of the world’s cultivable ka0 tek ent lxi.me 3..dd.?-d in, the.soil with two

ihils are calcareous where the problem of nutrient
lvailability is acute apart from the other ill effects
If excess CaCO, on crop growth (Dahiya and Singh,
982). In such soils availability of phosphorus (P)
-d Zinc (Zn) has been limiting and posing serious
hreat to successful crop production (Kapzaria and
latel, 1985). This experiment was conducted to
Lrive some information on the effect the degree of
hlcareousness of the soils alongwith the FYM and
'oisture regimes on the yield, yield attributes and
I! Zn and Ca absorption by the wheat CV GW-120.

13.0%,, silt 30.39%,, clay 56.79,, pH 7.8, EC 0.18
dSm-!, CaCO; 3.3%, CEC 53.0 m.e. 100 g-'.
exchangeable Ca 44.5 and Mg 6.4 m.e. 100 g-'.
organic carbon 0.849,, Olsen’s P 5.73 ppm P,0s,
available K 172.5 ppm K,0 and DTPA extractable
Zn 0.62, Fe 6.53, CuB.22'and'Nfh 11.56 ppm. The

were filled with 12 kg Qf%theltrgafed‘s,ojl‘ Wheat CV
GW-120 was sown, , which was thinned to;nine
plants per pot a week after germination. The plant
samples were digested in a di-acid mixture as
described by Jackson and Ulrich (1969). The acid

MATERIALS AND METHODS - extract was lised fotr 'a‘ﬁa'l‘ysis of different' nutrients”

viz. P, Ca“and Zh. Phosphorus’in the acid extract

z was determined by vanadomélybdophosphoric yellow

A pot experiment was conducted on a Vertisol colour method, Ca by Versanate method (Jatkson,

edium black calcareous soil) during winter 1986 1958) and Zn by atomic absorption spectrophoto-
h two levels namely, -0.5 (M;) and -1.0 (M,) bar metry (Shimadzu Model AA-640-13).

32

replications in a :completely, randomised factorial -
design. Some of the soil characteristics are : sand

polyethylene line‘:i___eartl__le_n pats (12 liter volume) .



MULARMITSN £ AL, -

RESULTS AND DISCUSSION

The results of the effect of moisture, FYM and
active lime are set out in tables 1, 2 and 3. Under
M., effective tillers, earhead length and test weight
were reduced by 15, 28 and 12 per cent,
respectively, over their respective values under M,,
which ultimately curtailed the grain yield by 20 per
cent under the former. Similarly, the corresponding
decrease in the straw yield was by 37 per cent which
was due to the corresponding reduction by 15 per
cent in t¢he plant height. These results are in
conformity with the work of Padmani et al. (1976)
and Tomar et al. (1977) who also reported similar
performance of wheat crop under low moisture
content.

t -_Fhe addition th__lf_Y_M application at the rate of
2 per cent significantly augmeﬁEg_g_tﬁe grain and
straw yield by 41 and 33 per cent, respectively over
that of control. This increase in the yield could be 2
resultant of 21, 36, 30and 5 per cent increase in the
plant height. effective tillers, earhead length and
test weight, respectively, in this treatment over
control. These observationss support the work
reported elsewhere (Singh et al., 1976).

In general, active lime application affected the
yield attributes and yield adversely, however, the
effect was significant only in case of earhead length,
test weight, grain and straw yield, the reduction in
these parameters being 8, 2, 13 and 8 per cent,
respectively, under AL, over 'AL,. Though adverse
effect of active lime increased in magnitu_d(:; with its
fineness, it was significant only for-the earhead
lenéth-'and grain yield which curtailed 'marginally
under AL, when compared with AL,. Similar results
werel also reported for groundnut (Gelakia and
Patel, 1986); bajara (Ver_rg'a and Kachrqo, -1984).

. The concentration of P in the grain.and straw
was increased significantly by 13 and 41 per cent
and that of uptake decreased by 10 and 11 per cent,
respectively, under M, over that of these nutrients
under M,, most probably due to the reduced growth

and yield under M,. In case of Zn, concentration in

the grain and straw s—ignifiéérit'l'y_ reduced by 14 and
19 per cent and that of uptake by 31 and 50 per cent

. EFFECT ofF L'ME, FYM, MOISTURE ON WHEAT

respectively under M, over M,. The results a!
comparable with those reported for p by Saxen
(1970) and for Zn by Tiwari et al. (1976). Th,
concentration of Ca in the grain and straw wa'
reduced significantly under M,, over that under M:
so also the uptake to the extent of 34 and 72 pe’
cent, respectively, over M,. Mass flow, the principg;
mode of Ca transport in the soj] (Mengal an:,
Kirkby, 1982 which suffers most ynde
comparatively low moisture content. This could b'
the probable reason for the reduced concentratior
and uptake of Ca under M,.

As expected, the concentration of P in the grair
and straw was raised by 21 and 18 per cent. and sc:
also its uptake by 70 and 75 per cent with FYM
application over that under control, respectively !
Similar findings were reported by More anc
Ghonsikar (1988). Contrary to the expection, the)
concentration of Zn in the grain and straw reducec!
by 13 and 4 per cent, respectively, under FYM"
application over control. However, this is plainly a‘,
result of dilution. effect as is evident from the Zn,
uptake values which were higher to the extent of 23
and 54 per cent in the grain and straw, respectively,
in FYM application than those in control. Similarly,
the corresponding values of Ca concentration were
also decreased slightly but those of uptake were’
increased to the tune of 36 and 39 per cent.

Active lime diminished the concentration and
uptake of P and Zn by.the grain and straw..: Though:
differences between P and Zn concentration under
AL, and AL, in the grain and_straw were small, they:
were statistically significant. The uptake of P by the
grain and straw reduced to 21 and 30 per cent under-
AL, over AL, respectively. Abbas et al. (1976) also
reported reduction in the nutrient composition of
pea with increasing active lime content of soil in
potted conditions. Significant reduction in the Cat
concentration of the grain and straw with'incfeaéing j
levels of active lime is an interesting controversy.
We tried to seek the explanation in content of the
exchiangeable Ca content in the soil and lime in the '
sofl which were 44 and 3.0 me 100 g-', respectively.
Thus, the soil was more potent source of availabl‘e :
Ca; rather than sparingly soluble active lime itse)f. l
Th:s is how the application of active lime reduced
the Ca content in the plant. The reduction Ya the
uptake of Ca by the grain and st —

raw is attributed to
reduced growth and vield of th

a .



ABLE 1
fean effett of moisture, FYM and active lime on yield attributes and yield of wheat CV Gw-120.
Treatments Plant Effective Earhead Test Grain Straw
and levels height tillers length weight yield yield
(cm) (cm) (g (g pot-') (g pot-)
M, 49.59 18.01 6.70 42.00 14.52 35.45
M, 42.31 15.24 4.80 37.09 11.63 22.39 |
CD (0.05) 4.09 1.73 0.14 0.41 122 6.47 |
Fo { 41.61 14.08 5.00 38.60 11.02 29.32 ]
F, 50.29 19.17 6.50 40.49 15.53 34.53 \
CD (0.05) 4.09 1.73 0.14 0.41 1.22 6.47 “
| AL, 48.75 16.95 5.96 39.96 14.11 30.42
| AL, 44.85 16.45 5.78 39.40 12.84 28.44 -
AL, 44.26 16.48 5.50 39.27 12.28 27.91 -
CD (0.05) NS NS 0.16 0.50 0.27 0.58 ]
|
rABLE 2

viean effect of moisture, FYM and active lime on the concentration and uptake of phosphorus by
vheat CV GW-120.

Treatments - - P concentration (mg g-') P uptake (mg pot g-')

and levels Grain " Straw Grain Straw
M, 4.45 0.74 74.61 26.23
M, 5.02 1.04 58.38 23.28
CD (0.05) ' 0.34 0.28 8.3 2.10
Fo 4.29 0.82 47.27 19.12
F, _ 5.18 0.97 80.44 33.49
CD (0.05) 0.34 0.28 83 2.10
AL, 4.89 1.03 68.99 31.33
AL, 4.85 0.86 62.27 24.46
AL, ' 4.45 0.79 54.64 22.04

CD (0.05) | 0.41 0.34 10.16 4.41
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A Comparative Study of Costs and Returns for Different
Categories of Milk Producers in Surat City
Darsi V. S Rao and G. D. Parmar

Department of Agril. Economics, N. M. College of Agriculture, GAU, Navsari Campus, Navsari ;

ABSTRACT .

The producers supplying milk to consumers and traditional middlemen (Category-I) had.
competetiveness to pull on their business, while the other group to certain extent had withstood though not.
totally because of negative returns. The average cost of buffaloe’s milk per animal per year accounted to
Rs.5,866.98. It was higher (Rs. 6214.68) in category-I as compared to category-II (Rs. 5614.44). The per
litre cost of production increases with increase in farm size and it was higher in category-I as compared to,
category-II. All the farm size groups in category-I were operating profitably. The small and medium size
farm groups of category-II covered only Cost-A and Cost-B whereas in the large size farms groups even

Cost-A, was not covered.

INTRODUCTION

The dynamic situation in the country has
increased the importance for studies on costs ahd
returas pattern in milk production. These studies
are in immediate need in all the states to have a
rational pricing policy. From the policy point of
view, the costs and returns structure on dairy farms
is an important aspect for the producers, consumers
and policy makers. To keep the producers in
production, the remunerative price for their product

based on cost of production is also an important-

criterion. Therefore, the price of milk based on
production costs is an important’ factor in
influencing the level of milk production and income
of producers. The present study was undertaken
with the following objectives : :

(i) To study the costs and returns in urban
milk production per animal per year in different
dairy farm size groups and for different categories
of milk producers. (ii) To study the costs and
returns pattern per litre of milk production for
different categories of milk producers and in

different dairy farm size groups.

(Received on 6th Sept. 1986f
[

MATERIALS AND METHODS

The present investigation on costs and return:
of urban milk production was carried out in Sural
City. The sample consists of 60 buffaloe’s mill
produters of Surat Milk Producers Co-operativt
Union, Surat City. These milk producers wer
categorised into two categories based on milk sale:
to different agencies. The first category (Category-l
consists of producers selling milk to middlemen anc
consumer’s, the second category (Category-Il
consists of producers selling milk to co-operative
society. The first category consists of 25 samplec
producers and second category 35 samplec
producers.

The samples producers were also grouped ‘intc
three groups in each category, based on the numbe:
of animals with each producer. Group-l consists 0!
small size farm group (having less than 30 animals)
Group-I consists of medium size farm grouf
(having 30-60 animals) and Group-IIl is large siz¢
farm group (having more than 60 animals). The
costs and returns were estimated for groupwise anc
also categorywise. The data was collected for th
year 1980 by personal interview method with th

help of well designed survey schedules:

e ———— -—-——-«‘



Costs Estimation

The cost of production of milk is worked out
iccording to the cost concepts given below :

(I) Cost-A, :
It includes, value of green fodder, dry fodder,
concentrates, paid labour, depreciation on
animals, sheds and equipment, veterinary
and medical charges, water, electricity and
repairing charges and interest on working
capital.

(I1) Cost-A; :
Cost-A,; + rent paid for leased in sheds.

(I11) Cost-B :
Cost-A, + interest on fixed capital invested.

Cost-B + imputed value of family labour.

!(]V) Cost-C :
!

, (V) Net Cost = Gross Cost - Value of dung.

]
incecme Estimation

Income over different costs is worked out.as

inder :

(I) Gross income :
It includes the income realised from the sales

of milk and the value of dung.

| (II) Farm business income :
Gross Value of output - Cost-A,

W= E

(I1I)  Return to family labour :
Gross Value of output - Cost-B.

P———

i (IV) Net returns :

RESULTS AND DISCUSSION
osts Estimation

The different types of costs are worked out per
nimal per year for different size farms and for
ifferent categories of milk producers (Table-1).
Fhe data in the table show that on an average Cost-
y, per animal per year was Rs.5208.18 for over all
he size groups. Cost-A, was higher in Category-l,
e. Rs.5,544.90 and lower in Category-II i.e.
5.4.959.30 per animal per year. It was greater in
mall size farm group of Category-I as compared to
he rest of the groups i.e. Rs.5.612.40 and lower in

small size farms of Category-II (Rs.4,813.20). In the
present study Cost-A; was not studied because the
shed were owned by the producers themselves and
hence no rented dairy sheds were present. Therefore
Cost-B was estimated directly after Cost-A,.

Cost-B was higher in I'arge size farm group
(Rs.5,954.82) and lower on medium size farm group
(Rs.5.621.76). Cost-B accounted to Rs. 6,024.36 in
Category-I and Rs.5,449.74 in Category-II per year.
Cost-B was also greater in small size farm group of
Category-I. All the farm size groups of Category-I
had higher expenditure on Cost-B as compared to

the farm size groups of Category-II.

Irrespective of the farm size group and
Categories, the average total cost (Cost-C) per
animal per year accounted to Rs. 5,886.98. The
Cost-C for different farm size groups in Category-I
and Il show that it was higher in small size farm
group of Category-I and lower in medium size farm
group of Category-II. In Category-II the large size
farm group had higher cost of maintenance than
rest of the groups. The higher total cost of
maintenance was due to higher expenditure incurred
on feeding and also slightly higher capital
investment than rest of the groups.

The per litre cost of production for different
farm size groups showed positive relationship with

farm size (Table-1) i.e. with increase in farm size,
the per litre cost of production increased. Large size
farm group of Category-Il had higher cost of
production: per litre (Rs. 3.23) followed by small size
farm group of Category-I (Rs. 3.01). In case of
Cost-A and! Cost-B, the same groups had high
values respectively.. Low cost of production per litre
was observed in small size farm group of Category-
Il for all types of costs.

Returns over different types of costs

The returns over different types of costs viz..
Cost-A, . Cost-B and Cost-C for different categories
of producers and for different farm size groups are
presented per animal per year and per litre of milk
production in Table-3. The returns over different
costs indicated that all the farm size groups in
Category-I, were operating profitably. Net returns
were more in large size farm group of Category-I
(Rs. 366.73). In small and medium size farm groups
of Category-Il upto Cost-A, and Cost-B were
covered though Cost-C was not covered. While in
!arge size farm group of Category-II even Cost-A;

T - L
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vas not covered. Thus, it was clearly evident that
lue to higher cost of production in large size farm
sroup of Category-Il even Cost-A; was not covered
vhile in small and medium size farm groups due to
ow cost of milk production Cost-A; and Cost-B
vere covered to certain extent. The returns per litre
»f production also indicated the same pattern.

It was clear from the above discussion that the
yroducers supplying milk to consumers apd
raditional ~ middlemen  (Category-1). had
-ompetitiveness to pull on their bussiness, while the

sther group to certain extent had withstood though -
1ot totally because of negative returns. It'was -

nteresting to note here the recommendations of
National Commission on Agriculture (1976) which
vill be helpful to certain extent to understand the
ole of costs and returns structure in organised

airy sector. In the opinion of the Commission, “the

surchase and selling prices of milk in the organised
sector for milk and milk products have also often
qot been competitive with those of traditional

sector. Organisation and modernisation of dau'ymg '

TABLE 2

IGross income in dlfferent farm size groups for dlfferent categories of producers (1980).

GAU RES. J. 1990. 15 (2) =

have only added to the cost of marketing milk rather
than increasing productivity, therefore, the-
competitiveness. In short, it can be stated that the
pricing problems of organised dairying sector stem
primily from the fact that its prices have not
stimulated productivity”.

‘The long extract from the report of the
- commission points out that the prices of milk in
< organised dairy sector were neither competitive with
traditional sector nor they stimulated productivity.
"Hence the prices of organised sector should be
Competltwe with others selling prices of milk, a
necessary condition for its success. The findings of
the present study also emphasises the same, that
due to price differentiation existed between the co-
operative society and other traditional middlemen,
.the producers supplying milk to the former may not
“be competitive with the producers supplying milk to
‘the later. Further analysis, of correlation co-
efficients also support these findings. The presence
of traditional middlemen and:producers selling milk
directly to the consumers is a. common factor in our
urban demand centres I

(in Rupees)

- Group Category-1 - Caté’gory-]’:f ! Overall
- - categories
Per aqimal per year.: . ; A :
Small 6481.45 5408.25 . 5873.42
Medium 6240.63 5386.60 . - 5780.65
Large ¢ . 6516.26 C 477159 . 545515
Overall groups 6401.34 5263.08- | = 5760.84
Per litre : ._ .
Small | 3.07 2,52 S 275
Medium : 284 2,52 T 276
Large el 309 2.56 - F . g
Overall groups 398 | > T

252, . o 276

Note : Gross income esumated at Rs. 300 per litre of milk and Rs.2.44- per lm,e fops category Land 1

respectively.
source : Field Survey.
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A\BLE 4

GAU RES. J. 1990. 15 (2)

eld, income and returns per animal per day in different categories of producers (1980).

(Amount in Rs.)

T Item Category-1 Category-11 Overall the
Jo. Categories
. 2 3 4 5
. Average milk yield (Litres) 5.67 5.70 5.69
> Income from milk (Rs.) 17.02 13.90 15.25
3. Income from dung (Rs.): 0.47 - 0.48 . 0.49
4. Gross Income (Rs.) 17.49 14.38 15.74
5. Cost-C (total cost) (Rs.) 16.98 15.34 16.03
6. Net Cost (Rs.) 16.51 14.86 15.54
7. Net returns 0.51 -0.96 -0.29
8. Return from milk (excluding 0.04 . -1.44_ -0.78
~ income from dung)
The values of ‘r’ between size of dairy farm and REFERENCES

ross cost, per litre cost of milk, gross income and
‘et income were +0.0694; +0.0533; -0.1311 and
'0.0619. These calculated values of ‘r' were
.onsignificant at both 5 per cent and 1 per cent
svels. Thus it can be concluded that the dairy farms
elonging to any size wére equally influenced by

ross cost, per litre cost of milk, gross income and’

it income to the milk producers of the Both
tegories. The mean differences tested with ‘t” test
vere also expressed non-significantly. It way also
ybserved that the gross income of two: categories of
nilk producers were significantly differed at 1 per
nt level with Rs.17.49 paise per animal per day for
.cegory-I and Rs.14.38 for category-II (Table-4). It
vas clear from the above -discussion that “the

yroducers supplying milk directly to dairy (category-

I) can not with stand the competitiveness of the
yroducers of category-l1 due to the negative net
eturn to them, while the producers belonging to the
“ategory-1I, who had positive net return can easily
ull on with their business.

Chahal, T. S. and J. S. Chawla, (1975). Economics of
Milk Production of Different Dairy Farms in
Amritsar City, Indian ]. Agril. Econ. XXX(3) :
157.

- Madalia, V. K:and A_S. Ch‘ran. (1976). Economics

of Maintenance of Cows and Buffaloes and

their Milk Production, Fmancmg Agriculture,
VIII(I) 26- 31

'Smgh Ba]wam et al. {1980) A Study into the-

Comparative Economics of Milk Production
in Urbar and Rural Areas of Punjab State,
' Indian ] Agril. Econ. XXXV(4) : 156.

ISmgh Balwmder (1980) l:Economlcs of Milk

Production in the Urban Area of Punjab with
Special Reference to Ludhiana City. Indian J.
Agril. Econ. XXXV(4) : 158.

Singh, T. R. and C. Singh, (1980). A Comparative
\ Economics of 'Milk Production on
Government and Private Dairy Farms in
Dstrict Kanpur. Indian ]. Agril. Econ.
XXXV(4) : 157.
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Short Communications

Nutrient and Spacing Management
in Mustard

H. V. Kharodia, A. T. Patel

Regional Research Station,
Gujarat Agricultural University,
Sardar Krushinagar

An experiment was conducted to study the
effect of various levels of nitrogen, phosphorous
and spacing on yield and quality of mustard variety
‘Varuna’ at seed technology centre Department of

Gujarat  Agricultural University,  Sardar
Krushinagar during rabi, 1982-83. The soils ws
loamy sand in texture, low in organic

matter, available nitrogen and phosphorous and
moderate in available potash. The experiment was
laid out in split-plot design with spacing in main
plot treatments and nitrogen and: phosphorous
levels as sub plot treatments. In all, thirty six
combinations comprising three levels of spacing
(30, 45 and 60 cm), four levels of nitrogen (25, 50,
75 and 100 kg/ha) and three levels of phosphorous
(0. 25 and 50 kg/ha) with four replications under
irrigated conditions. The entire dose of
phosphorous and half of nitrogen were applied as
per treatments 6 to 8 cm deep in furrow just before
sowing. The remaining dose of nitrogen was applied
at flowering stage. The results are presented in
Table-1.

Effect of row spacing

It is evident from Table-1 that there was
significant effect of row spacing on seed yield. The
Jhighest yield of 2036 kg/ha was secured with 60 cm
row spacing’ which was 7.0 and 10.9 per cent higher
than those ©of 45 and 30 cm row spacing,
‘espectively. Row spacing of 60 cm resulted in
Iu‘gher plant height, number of primary and

secondary branches per plant, number of pods per

lplant, seed yield per plant and test weight of seeds

individual plant. Thus mustard variety varuna on
jccount of its branching characteristics appeared to

* e

kindicating . befter-- growth-_and development of -

43

require 60 cm row spacing to provide maximum
yield. These results are in conformity with those of
Patel et al., (1980) and anonymous (1980). The row
spacing of 45 cm gave a marginal but significant
higher oil content in mustard seeds than those of 60
and 30 cm spacings.

Effect of nitrogen

Application of graded doses of nitrogen was
found to be advantageous in boostingup the seed
yield of mustard. It is evident from Table-1 that
application of nitrogen at 100 kg/ha  gave
significantly higher yield than the rest of the lower
levels recording 2205 kg/ha. The increase in seed

, yield over those of 25, 50 and 75 kg/ha was to the,

tune of 38.1, 18.4 and 8.4 per cent, respectively.
The highest seed yield obtained under the
treatment, 100 kg N/ha can be attributed to higher:
-ntumber of primary and secondary branches pet[_.
plant and number of pods per plant which were
found to positively correlate with seed yield. The
contribution of pods per plant was as high as 96.0
per cent in increasing the seed yield of mustard. The
results are in agreement with studies conducted by
Ghosh and Gupta (1975), Suraj Bhan (1979) and
Bishnai and Kumar (1979). Application of nitrogen
at 50 kg/ha gave the highest oil content of 41.04
per cent which was 0.88. 1.91 and 3.66 per cent
higher than that obtained with 25. 75 and 100 kg
N/ha, respectively.

Effect of phosphorous

The maximum seed yield of 2075 kg/ha was,
recorded under the treatment involving 50 kg
P,Os/ha. The increase in seed yield at .50 kg'
P;Os/ha, was by 6.01 and 19.18 per cent over those
of 25 and 0 kg P,0,/ha, respectively. The beneficial
effect was also exhibited in primary and secondary
branches per plant, number of pods per plant,
number of seeds per pod and test weight with
application of 50 kg P,05/ha: The findings are in
concurrence with those reported by Suraj Bhan et.
al., (1975) and Sinha and Sinha (1979). The oil
content in the mustard seed increased significantly i‘

w:i[h increase in levels of phosphorous. The highest
oil content of 40.82 Per cent was recorded under the i
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KHARODIA & PATEL : NUTRIENT AND SPACING MANAGEMENT IN MUSTARD 4'

treatment involving 50 kg P,0,/ha which was 2.02
and 1.16 per cent higher than that obtained with 0
and 25 kg P,0s/ha respectively. These results are in
accordance with those reported by Vanjaria (1977)
and Patel et al.. (1980).

Interactions N X P for primary branches per
plant, S X N and S X P for secondary branches and
S X N X P for number of pods per plant were
significant. '

The correlation coefficients of primary
branches/plant, * secondary branches/plant,
pods/plant and plant height with seed yield/plant
was positive and significant. Pods/plant were found
to have highest positive correlation with seed
yield/plant. The number of branches and
subsequently pods/plant would be influenced by
spacing as well as nutrient status and thereby effect
the seed yield/plant. Row spacing of 60 cm, N rate
of 100 kg/ha and P rate of 50 kg/ha were found to
be advantageous not only in their individual
capacity but they interacted synergestically. too.

Economics of treatments in terms of net
realization (Rs/ha) is presented in Table-1. The
perusal of the table revealed that highest returns
were obtained with 100 kg N/ha followed by 50 kg
P,0,/ha and 60 cm spacing as main treatments. In

combination also 100 kg N and 50 kg P,05/haat 60

cm spacing recorded the highest return of
Rs.8786/ha.

Thus- the experimental results indicated that
inter-row spacing of 60 cm with application of 100
kg N/ha and 50 kg P,0,/ha may be considered for
growing mustard variety varuna in light soils of
North Gujarat for obtaining higher seed yield and
monetary gains.

(Received on 8th March, 1988)
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Effect of Irrigation Timing and
Isoproturon Application on
Weeds and Yield of Isabgul

(Plantago ovata Forsk)

P. H. Patel and H. M. Mehta

Department of Agronomy,
B. A. College of Agriculture, Anand

Isabgul is one of the very few medicinal crops
-ultivated in the country. The area and production
. isabgul in the Gujarat State during the year
PR b 86 were 26900 ha and 18800 t, respectively.
7 broadcast sown crop, isabgul can not be
;ntercultﬁred hence, hand weeding is the mainstay
for weed control which is not only costly but
availability of labourers in time is a baffling problem
3s well. Under such conditions, chemical weed
zontrol has been suggested to be better. Farmers in
North Gujarat was isoproturon for weed control in
isabgul. However, at number of instances they do
not get proper weed control probably due to non
synchronization between irrigation timing and
isoproturon application. - Since, soil moisture
influences on the activity of isoproturon against
weeds (Blair, 1985), it was deemed useful to study
the relationship.
| The field experiment was conducted during
rabi season of the year 1985-86 at the College
Agronomy farm, Gujarat Agricultural University,
Anand, on loamy sand soil, with a pH of 7.8, in split
plot design with four replications. The eight
irrigation timings viz., irrigation at 10 DBS
isoproturon 7 DBS), (isoproturon 3 DBS), at the
same day of sowing (isoproturon on the same day),
it same day of sowing (isoproturon 2 DAS), at same
lay of sowing (isoproturon 3 DAS), at 10 DAS
isoproturon 10 DAS), at 20 DAS (isoproturon 20

)AS) and at 20 DAS (isoproturon-urea mixture)

were relegated to main plot while weed management
treatments viz.. isoproturon at 0.5 kg/ha and 1.0
kg/ha, had weeding twice and unweeded controj
were taken as sub-plot treatments.
sowing, pre-emergence and post emergence
applications of isoproturon were tested along with
irrigation timings in isabgul. The crop was fertilized
at the ratc of 25 kg/ha in the form of urea keeping
seed rate at 4 kg/ha. After giving light irrigation for
germination subsequent irrigations to each
treatments were given at 45 to 40 per cent available
soil moisture depletion estimated gravimetrically.

Thus pre-

The results on dry weight of weeds (Table 1)
indicated that differences due to weed management
were significant. Hand weeding significantly
reduced the dry weight of wé®ls which was to the
tune of 97.5 per cent as cor -ared to unweeded
control. It was observed that when isoproturon was
sprayed on the established population of C. album,
has controlled the weed, however when mixed with
urea, due to bouncing of urea.granules, the killing
effect was comparatively very less. In this treatment
the quantity of isoproturon (0.5 and 1.0 kg) was
throughly mixed with urea (15 kg/ha) which form a
dressing of isoproturon film on urea granules at the
time of application.

From the present study it was revealed that
isoproturon at the rate of 0.5 kg/ha was the
threshold level, comparable with and weeding. Hand
weeding significantly increased seed yield of isabgul.
The increase was attributed to effective control of
C. album upto maturity stage along with other
weeds like chenopodium album L.. Argemone
mexicana L. and cynodon dactylon pers which
provided increased straw yield. Findings are in
agreement with Mehta et al. (1985) who indicated
that three hand weedings gave seed vield of plantago
ovata similar to the application of 0.5 kg/ha
isoproturon as pre-sowing or pre-emergence. Higher
rate (1.0 kg/ha) of herbicide was found phytotoxic
and reduced the yield of crop. Among various
interactions, the combination of irrigation
immediately after sowing with hand weeding (I,H,)
significantly increased seed yield but consideringthe

AL .
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ost of hand weeding. herbicide was conducive. The
‘eatment irrigation at sowing and isoproturon at
1e rate of 0.5 kg/ha combination (IH,), irrigation
L 10 DAS and Isoproturon at the rate of 5 kg/ha
sH,) were found beneficial both on vield. and
lanagement point of view. The interaction I,H,,
tH,. 1,H, and IsH were at par but found difficult in
lanagement compared to previous two
ombinations.

(Received on 11th July, 1988)
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Effect of Age of Transplants on
the Growth and Yield of Onion
under Low Land Condition

M. U. Vachhani and Z. G. Patel

Department of Agronomy,
Gujarat Agricultural University,
Navsari 396 450

In India onion is grown in an area of about 2.7
lakh hectares with the total bulb production of
about 29 million tonnes and in Gujarat onion
occupied an area of about fifteen thousand hectare
with total bulb production of about five lakh tonnes
(Anon. 1986). Tt is used as vegetable at all stages of
its growth as well as for séasoning different foods
all the year round.

Onion crop in South Gujarat is cultivated by
raising seedlings in nursery and then transplanted in
the field after harvesting Kharif paddy. The bulb

TABLE 1

yield of onion is greatly affected by vario
agronomic practices but age of seedlings
transplanting extent profound influence
vegetative growth of the crop. :

The experiment was conducted in Randomis
block design on black soils of Navsari. Treatmen
consisted of seven different ages of seedlings
transplanting (4 to 10 week old) were replicat
thrice. The seeds of onion variety Pusa Red we
sown on 19th October, 1987 and seedlings we
transplanted at a distance of 15 cm X 10 cm as p
treatments. The crop was fertilized at the rate .
100-50-100 kg NPK/ha, The irrigation an
handweeding were done as per the need. The cro
was harvested on 7th March, 1988 when most ¢
the tops had dried up.

The results on plant height, no. of leaves pe
plant, diameter and weight of individual bulb an
bulb yield  of onion recorded during  the
investigation arc prescnted in Table-1. The dat:
indicated that the effeet of age of seedlings on bulk
weight was found to be significant but it did no
exert any significant effect on plang height, numbe!

Different growth and yield characters of onion as affected by age of the seedlings.

Treatment Age of No.of Plant Bulb Bulb weight Bulb
seedling leaves/ height diameter (g yield
at transplant- plant . (cm) (cm) (q/hal
ing (week)
T, 4 9.67 54.0 4.69 50.67 257.67/
T 5 9.80 57.3 5.19 52.00 289.00
T 6 10.13 58.9 5.23 54.67 313.33
- - 10.67 64.8 5.53 81.33 462.33
T, 8 10.60 64.3 5.34 71.33 420.00
T, 9 10.27 61.5 5.13 65.33 405.67
T, 10 9.60 56.8 4.53 62.00 325.33
0.56 3.11 0.23
S.Emt 4.46 1497
C.D. at 5 level N.S. N.S. N.S. 13,74 :

—

N. S. = Not significant |



leaves per plant and the bulb diameter. Maximum
1Ib weight (81.33 g) was recorded under treatment
.. but remained statistically at par with T,. The
eight of onion bulb reduced with the reduction in
ge upto 4 weeks old seedlings and increased upto
0 weeks, when compared with 8 ‘weeks old
eedlings. The results also revealed that the onion
wulb yield was also significantly affected by age of
eediings at Er_aq_s_pla_niip_g. The highestl:Tll:Ty‘uETd of

\62.33 q/ha was recorded when 7 weeks old

eedlings were transplanted (T,) but remainedona

jar with Ts. The bulb yield increased with an
ncrease in age of seedlings upto 7 weeks. The yield
ncrease was probably due increase in bulb weight
nd to some extent increase in bulb diameter. The
west bulb yield (257.67 q/ha) was obtained with
*, but remained at par with T,.

According to Thompson and Kelley (1957) bulb., /

>rmation in most of the onion varieties is favoured
y relatively long photo-periods and therefore, later
lantings give higher yields than the earlier

| |

plantings. Similar results were also reported by
Verma et al. (1971 and Singh and Singh 1974).

(Received on 26th Oct. 1988)
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Life Cycle of Meloidogyne arenaria
on Groundnut

H. R. Patel, M. U. Vaishnav

Department of Plant Pathology,
College of Agriculture,
Gujarat Agricultural University,
Junagadh - 362 001

Root knot disease of groundnut caused by
Meloidogyne arenaria, was observed in many fields
of Sanala village of Rajkot district, Gujarat .by
Vaishnav and Dhruj (1981). Occurence of M.
arenaria on groundnut has been earlier reported
from Punjab, India by Sharma et al. (1978) and
Mahajan and Chhabra (1979). The disease is
considered economically very important in Gujarat,
therefore, investigations. on the life cycle of the
namatode were initiated.

groundnut (GAUG 10) was sown in each of th(_.:""'f
tubes. Five days after germination, 2 ml @t
nematode suspension containing approximatel__y_él'UO
freshly hatched second stage larvae were im;;d(iluced
near the roots in all the tubes. y

Seedling from three tubes were removed (first
after 12 hours) after every 24 hours and washed
roots of the seedlings were stained in boiling 0.05
per cent acid fuchsin in lactophenol (Franklin,
1949). The stained roots were examined under
steroscopic binocular microscope for laryal
penetration and t;lf"fﬂ‘_)mental' stages of the
nematode, Hogland’ nutrient solution was added jn
the tubes, twi%._-«:i'week. for proper plant growth,

A y
£

fﬁa

51

) &
; }fankllﬂ. M. T. (1949) A quick method of
Ninty glass tubes of 40 ml. size were filled in /'
with * sterilized washed sand and one seed of #

Penetration of second stage larvae in root
started within 24 hours of inoculation and about 2
per cent of the larvae penetrated in 24 houf!
Majority of the larvae entered through root tips an
meristematic regions of the root. The Jarva
oriented themselves parallel to the longitudinal axi
of the roots near the stele region. These Jarva
enlarged in size and majority of them were swolle
after six days. Third"and fourth stages and youn
females were observed 9, 14 and 16 days aftc
inoculation respectively. Mature females wit
gelationous matrix were observed after 20 days an
first egg was observed on 24th day. The ne
generation of second stage ]9{(:e(emerging from th
eggs were observed on 28 day after inoculation
Males were observed afs€r 18 days. The life cycle
M. arenaria on grougdnut was completed in 28 day
at a temperature /anging between’ 27° and 33°C.

(Received on 10th Sept. 198
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Laboratory Evaluation of Some
Insecticides for the Control of
Pigeonpea Mealy Bug,
Coccidohystrix insolita (Green)

P. A. Bhalani

Pulse Research Station,
Gujarat Agricultural UniVersity, Junagadh

The pigeonpea (TUR) is an important legume
op in the Gujarat state with an area of 3.29 lakh
ectares and producing 2.52 lakh tonnes of grain. In
>cent years, it is attacked by the mealy bugs,
‘occidohystrix insolita (Green) (Coccidae:
{emiptera). This mealy bug is also reported to
ttact brinjal (Chaudhari, 1976 and Nair and Nair
977) and pigeonpea (Patel et al., 1985) in Gujarat.
eview of literature showed that the information on
he efficacy of insecticides to control mealy bugs in
igeonpea is scanty. Therefore, the present study
vas undertaken to study the efficacy of some
,romising insecticides for the control of C. iﬂsolin\
yigeonpea under laboratory condition at Junagad
Gujarat) during October, 1987.

The last instar crawlers of - mealy bugs C.
nsolita were collected from upspraygd pigeonpea
ield and used for the present stu’dy’_. The required
-oncentrations of each insecticide (Table 1) were
srepared. A film on blotting paper was prepared
vith the help of fine automizer by taking 1 ml of
hsecticidal solution in each petridish (9.5 cm
diameter). The treated blotting papers were allowed
to dry under a fan for 5 minutes. Eighty crawlers of
the mealy bug were released on treated blotting
papers of each insecticides. The crawlerls in each
treatment were distributed into four batches, thus
forming four replications. The crawlers were given a
continuous exposure to the insecticide film for one
hour, after they were transfered to a separate clean
ridishes (9.5 cm did meter) containing fresh
d leaves of pigeonpea. Observations on
f bugs were recorded 1, 3, 16 and 24hr

glass pet
buds an
nortality ©

o —

h N,
\\
&

54

after the treatment. The moribund bugs were
considered as dead. Statistical analysis was done by
using Randomise Block Design after converting the
mortality per cent data into arcsin angles.

The per cent cummulative mortality of mealy

‘bug crawlers recorded 1, 3; 16 and 24hr after

spraying are given in Table 1. The highest mortality
(94.8 per cent) of the bugs was given by fenvalerate
0.02 per cent within 1hr of treatment and it wad on

par with carbaryl 0.2 per cent which gave 60.6 per

cent mortality. The mortality per cent was above 40
per cent in the case of quinalphos, cypermethrin and
fluvalinate and between 13.0 to 31.45 per cent in
the remaning insecticidal treatments. Both
fenvalerate and quinalphos, gave above 80 per cent
mortality 3hr after application and these were
significantly more effective than all the remaining
treatments. The cumulative mortality 16hr after
treatment exceeded 95 per cent in ‘the case of
quinalphos, fenvalerate and carbaryl and was
significantly better than that those obtained in the

other treatments. Five treatments, namely,

‘monocrotophos, cypermethrin, fluvalinate,

acephate and decamethrin gave between 60.23 and
80.67 per cent mortality. Quinalphos, fenvalerate,
carbaryl and cypermethrin registered over 90 per
cent mortality 24 hr after treatments which was
significantly higher than that obtained in other

_treatments. The percentage mortality in the

emaining treatments,except endosulfan and methyl
paxathion exceeded 60 per cent, Patel et al. (1985 b)
repovted that. monocrotophos, quinalphos,
malathion and methyl-parathion remained effective
upto 4 or 5 days against C. insolita on pigeonpea.

Thus, looking to these results, quinalphos 0.05
per cent, fenvalerate 0.02 pér cent, carbary] (.2 per
cent. and cypermethrin 0,004 per cent were highly
effective, killing above 93.23 per cent bugs within
24 hr of treatment. ‘Decamethrin 0.04 per cent,
fluvalinate 0.01 per cent and monocrotophos 0.04
per cent were also effc;tiv% causing 72.0t0 83.6 per
cent mortality. Endosulfan 0.07 per cent and

N\

methyl-paration 0.05 per ce

et were found less
effective as they gave below 55 ’r Cent mortality
against this pest. \,

(Received on IQtﬁﬁL 1988)
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| TABLE 1 , . A
s Comparative effect of different insecticides against the mealy bug, C. insolitd. o
Sr.No Ins;ftf:‘ide Concen- Mean cumulative mortality per cent
! tration ==
lF“ (%) Hours after spray .
, 3 3 16 24
E S
‘ 1  Endosulfan 0.07 21.14 37.21 4435;0(; 4:,9;)
| (Thiodan 35 EC) (13.0) (36.56) (46. (53.3)
2 Monocrotophos 0.04 32.99 44.98 53.33 : 579.658
(Monocil 40 EC) (29.7) (49.9) (63.89) (74.5) .
70.75 78.90 83.82
3 inalphos 0.05 48.41
Sél:caluf 20 EC) (56.0) (89.12) (96.5) _ (98.89) 1
4.  Fenvalerate 0.02 76.89 83.82 ' 89.96 89.96 |
(Fenval 20 EC) (94.89) (98.89) _ (100.0) (100.0)
5. Carbaryl 0.2 51.12 6390 ~ - 77.68 89.96
(Sc;vin 50 WP) (60.6) (80.67) (95.45) (100.0)
: 20 6790 63.90 74.97
6. Cypermethrin 0.004 44 6 ¢ |
(Basathrin 25 EC) o (48.6) 80.67) (80.67) (93.23) . |
o 7 . Fluvalinate 0.01, 4035 /5305 63.90 66.12
(Mavrik 25 EC) t?l/ : (63.89) (80.67) (83.6)
' A2 41.05 55.34 55.13
8.  Acephate 0.01 Y :
[Ortphane 7 WP) /(31.45) (43.12) (67.67) (64.0)
! \
i 30.77 48.91 50.92 58.05
9.  Decamethrin 0.04 A_ 4891
(Decis 2.8 EC) (26.12) (56.0) (60.23) (72.0)
—
. Methylparathion 0.05 21.14 26.06 36.83 46.99
0 Mepan // (13.0) (19.3) (35:9) (53.45)
11. Control y 0.0 0.0 0.0 0.0
S.Em.+ 8.93 5.55 6.18 5.67
C.D. at 59, 26.35 16.36 18.22 16.73

Figures in parentheses are Atransformed values.
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[ Comparative Heat Tolerance in
ersey X Kankrej (F,) and Holstein
Friesian X Kankrej (F,) Heifers

K. S. Patel and A. D. Dave

Gujarat Veterinary College,
Gujarat Agricultural University, Anand

The important exotic donor breeds, most suited
varying agro-climatic conditions in India, are the
rsey, the Holstein Friesian and the Brown Swiss
r crossbreeding in cattle. Crossing of Kankrej
th Jersey and Holstein Friesian has been done at
vestock Research Station of Gujarat Agricultural
niversity, Anand Campus, to evolve suitable breed
oss strain for Gujarat. Comparative heat tolerance
~ Jersey X Kankrej (F,) and Holstein Friesian X
ankrej (F,) heifers was studied by Das (1982).
/ith an interest to know comparative heat
lerance of Jersey X Kankrej F, (JKF,) and Holstein
Yesian X Kankrej F, (HKF,) heifers, an experiment
‘as carried out in summer of 1985, ‘

Two groups each of 4 heifers of JK F, and two
roups each of 4 heifers of HK F,, wewe

continuously kept exposed to sun during the
summer. One group of 4 heifers from each breed
group was splashed water on their body for one
hour between 1:00 to 2:00 p.m. daily.
Observations en respiration rate,rectal temperature
and pulse rate were recorded at 7:30 a.m. and 2: 30
p.m. on ten selected hottest days in the months of
April and May. The ambient temperature was more
than 40°C, during afternoon, on these selected days.

The heat tolerance indices of the crossbred
heifers were worked out by using the methods
described by Benezra (1954), Mullick (1961) and
Thomas et al. (1973). In estimating the heat
tolerance indices of the heifers, the average values
of the physiological responses recorded during the
morning were used as normal values, and those

recorded during the afternoon were taken as

deviated values, due to heat stress. The average
values of heat tolerance indices calculated by
different methods are presented in Table 1.

The analysis of variance and F test indicated
that the (control) unsplashed JK F, had better (P<
0.05) heat tolerance than the unsplashed (control)
HKF, heifers, under all the three methods of heat
tolerance calculations.

TABLE 1 _
:Average values of heat tolerance indices for JK F, ani HK F, heifers.
reed Method
Treatment
roup Mullick’s bwezra's Thomas' (Dairy
| Search Index)
X Fr  Unsplashed 74.75 a.b 3.98254 1.56 b
3 ‘ +1.9738 +0.1547 4, 10.0242 =
¢.F, - Splashed ¥ o 80.75-2 - 3.1425 a ) U Lke36.° .
}‘ . © . £0.8539 +0.1347 4+0.0382
F,  Unsplashed 59.50 - 5.0975 b 178 €
u 17078 +0.6069 -0.1106
K F,  Splashed 71.25 b 3.1125 2 13,2
3
+3.3510 +0.2871 +0.05.8
C.v. 9, - 6.05 18.3] 872

orts Within a column with different supercript differ significantly (p < 0.05)
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The splashing treatment seems to improve the
.at tolerance of both the crosses. It, however, lead
) significant (P < 0.05) improvement in the heat
lerance of only the HK F, heifers as indicated by
I.the three methods. Only with the Thomas’
ethod, the JK F, heifers showed a significant (P <
.05) improvement in the heat tolerance. Thus, for
.ducing the summer heat stress, the splashing
-eatment was found to be more advantageous in
he Holstein crosses than in the Jersey crosses.

.The results are in agreement with Srivastava
d Sindhu (1979), Das (1982) and Patel (1984),
ho reported better heat tolerance in the Jersey
osses than in the Holstein crosses.

(Received on 22nd Feb. 1989)
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Zffect of Weed Control Methods and Nitrogen
Levels on Wheat (Triticum aestivum L.) and
their Residual Effect on Succeeding
Summer Green Gram Crop

Submitted to Gujarat Agricultural University
1988 by

S. S Baii;adc

Department of Agronomy,
N. M. College of Agriculture,
Guijarat Agricultural University,

Navsan Campus, Navsari

Field experiments were conducted on a vertisol
il of Agricultural College Farm, Navsari (Gujarat)
wing rabi and summer seasons of the years
986-87 and 1987-88, for studying the effect of
ifferent weed control methods and levels of
trogen on wheat var. GW-120 (Triticum
stivum L.) and their residual effect on succeeding
wp of green garm.

The study involved six weed control treatments
iz, unweeded control, two hand weedings,
pplication of isoproturon at 1.0 kg/ha,
endimethalin at 1.0 kg/ha, anilofos at 0.4 kg/ha
il pre-emergence) and fluchloralin at 1.0 kg/ha
10 DAS) in main plot and four levels of nitrogen
e, 60, 90, 120 and 150 kg N/ha in sub plot
reatments replicated four times in a split plot
lesign. The experimental soil was clayey in texture,
ow in total nitrogen. medium in available
hosphorus and fairly rich in available potash,

Yields of grain and as well as all the growth and

eld attributing characters were significantly
ffected due to different weed control methods and
itrogen levels. Application of fluchloralin tended to
ive highest yields of grain (3716 kg/ha) and straw
3654 kg/ha), although comparable yields were
“tained with pendimethalin and two hand weeding
‘atments due to effective control of weed

nulation and weed biomass. The herbicide
iron exhibited phytotxici€. on wheat plants

\ Abstracts of Ph.D. Thesis

T : )

during 14-24 DAS only. Similarly, all the growth
and yield attributes as well as grain and straw yieldsg
of wheat were increased with increase in nitrogen
application rate upto 150 kg/ha, eventhough 12¢
kg N/ha recorded statistically similar values for
several characters. Dry weight of weeds was alsq
markedly increased upto highest level of nitrogen,

The chemical analysis of grain and straw of
wheat samples showed the highest uptake of
nutrients (N, P,0Os and K,O) in fluchloralin treated
plots, while unweeded crop plants showed the ~\
lowest uptake. The removal of nutrients through
weeds were lowest in two hand weeding treatment.
The removal of nutrients by crop and weeds were
also significantly increased with increase in level of
nitrogen upto 150 kg/ha.

All the weed control methods and increased
rate of nitrogen improved the grain quality of wheat _
in terms of protein content and protein yield. The
higher protein content and protein yield was"
obtained with two hand weedings and application of
120 and 150 kg Nha - ‘> Herbicides pendimethalin ‘

and fluchloralin also improved the protein content
of wheat.

The highest net economic returns of Rs.
5377/ha was obtained with fluchloralin, followed

by pendimethalin (Rs. 4775) and two hand weeding
(Rs. 4624) treatments. The respective net returns
per rupee invested were 1.13, 0.99 and 0.95 rupee.,
The economic net returns with 150 and 120 kg N ha-
were Rs. 5314 and Rs. 5157(ha- !, respectively with
equal (Rs. 1.08) net returns per rupee invested.

The weed control treatments as well gas
nitrogen applied to preceding wheat crop ditd no
leave any residue in the soil to effect the succeedin
green gram crop adversely or favourably.

Based on the experimental results from data of

two years, it can be concluded that applicati
pplication of
120 kg N/ha and fluchloralin at 1.0 kg/ha at 10
D'AS is worth adopting as it gave better yields and
highest economic returns with effic

ient contr
weeds. ol of
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